Molalla-Pudding Subbasin TMDL Appendix D December 2008

Appendix D
Example Effluent Temperatures and Discharges within Heat Load

Allocations
JLR, LLC/BIUCE PAC.......ue s s s s s s s e e e m s m s a s n s s s s snsssnsnsnsnsnsnsnsnsnnnsnrnnn 1
R4 e Yo Yo |« 10T 4o T AT AT I = PPt 5
SHIVEITON WWVTP ...ttt isccssre e e s s s s s s ssee e e s s s s mns e e e e e s s s smms s e e e ee s snmneeeeeesaasssnnnneeeassnnseeeneesnsssnnnnnnnnssnnssnnnnnnnnn 15
L T Y o F= 1o B4 AT AT N 22
T2 T 1o LY R VAT oY oY I o o e [T o3 -3 S S PR 24
Molalla Drinking Water Plant............ccceiiiiiiir i s s e s 26

List of Figures
Figure D- 1: Effluent flow and temperature combinations for Woodburn WWTP that meet allocation for applicable

Lo A1 (=LA T I K T 0 O TSRS 7
Figure D- 2: Effluent flow and temperature combinations for Woodburn WWTP that meet allocation for applicable

Lo a1 (=10 = T 21 0 T O TSRO URRSURERUSRTR 9
Figure D- 3: Effluent flow and temperature combinations for Woodburn WWTP that meet allocation for applicable

CIIEEIIA, Te=21.8%C . oottt ettt ettt ettt et e e et et e et e et e et e e et e et e e eee e et e eeeeeeeeeeeeeee e et eee e et e neeeeeeeeaeeeneraes 11
Figure D- 4: Effluent flow and temperature combinations for Woodburn WWTP that meet allocation for applicable

o= = T W T2 o OO 13
Figure D- 5: Effluent flow and temperature combinations for Woodburn WWTP that meet allocation for applicable

Lo g1 C=Y (= T ot < T 0 R O TR 15
Figure D- 6: Effluent flow and temperature combinations for Silverton WWTP that meet allocation for applicable

Lo a1 (=L a = T P K T 0 O TSSO URR USRI 17
Figure D- 7: Effluent flow and temperature combinations for Silverton WWTP that meet allocation for applicable

CIIEIIA, Te=19.10C ettt ettt ettt ettt et et e e et et e et e et e et e et e e et e e eee e et e e et e eeeeeeeeeet e et et e et e neeeeaeeeaeeene s 19
Figure D- 8: Effluent flow and temperature combinations for Silverton WWTP that meet allocation for applicable

o= = T W 0 OSSR 21
Figure D- 9: Effluent flow and temperature combinations for Hubbard WWTP that meet allocation for applicable

criteria, Tc=18.0°C, and gage located dOWNSITEAM. ............ceeveueieeeeeeeeeeeeee et e ettt te e aeete e aeeteeeene e 23

List of Tables

Table D- 1: Applicable Pudding River temperature criteria, T, at JLR, LLC/Bruce Pac. .........cccceeviiiiiiiieeieeeeieee e 2
Table D- 2: JLR, LLC/Bruce Pac effluent temperatures (°C), river flow, and effluent flow combinations within

allocated eXCess therMal I0AQ. ...... ... e e e e e e e e e e e e e e e e e e e e e e e e s ananannnnnannnaan 2
Table D- 3: Applicable Pudding River temperature criteria, T, at Woodburn WWTP..........cooiiiiiiiiii e 5
Table D- 4: Woodburn WWTP effluent temperatures (°C), river flow, and effluent flow combinations within allocated

Loy (ot (g 1=T o 4 F= 1 oY= Lo 1RSSR PRRRRN 6
Table D- 5: Applicable temperature Criteria, T, fOr SIIVEr Creek. ........oooiiuiiiiiiii e 15
Table D- 6: Silverton WWTP effluent temperatures (°C), river flow, and effluent flow combinations within allocated

L2 (=TT 1 1= 4 0 T T Y- To SN 16
Table D- 7: Hubbard WWTP effluent temperatures (°C), river flow, and effluent flow combinations within allocated

excess thermal load - June 1 10 September 30. ... ..o et e e e e et e e e e e e e e e e e e e nneees 22
Table D- 8: Applicable temperature criteria for Molalla River at river mile 17, the locations of Sanders Wood

[ (oo [1 o TR 24
Table D- 9: Sander Wood Products effluent temperatures (°C), river flow, and effluent flow combinations within

allocated exXCess thermMal I0AQ. ............eiiiiiiii e et e e e e e e ettt e e e e e e sabeeeaaeeeasnntaeeeaeeeeannnrnes 24

Table D- 10: Applicable criteria at river ile 21.6, the location of the Molalla drinking water treatment plant discharge.. 26
Table D- 11: Molalla DWP effluent temperatures (°C), river flow, and effluent flow combinations within allocated
23 oT TS (g 1= 4 F= I oY= Lo PR PUUPTO 26



Molalla-Pudding Subbasin TMDL Appendix D December 2008

Excess thermal Load (ETL) allocations are independent of the applicable river temperature criteria, T..
Effluent temperature and flow combinations which meet the ETL allocation for a given river flow rate,
however, do depend upon T.. These may be calculated using Equations D1 and D2.

T, = ETL +T, (Eq.D1)
Q.Ce
where:

_ ion kcal
TL =Excess Thermal load allocation, Aay

T, = applicable river temperture criterion, °C

for flow ascms:

C, =86.4x10° —<Ca'S__
°C-m” -day
for flow as cfs:
Cr =2,446,665 <A 'S__
°C.ft° -day
Q=— "= (Eq.D2)
(Te —Tc)Cr

The tables of effluent temperatures and discharges in this Appendix are examples of the flow and
discharge combinations that will meet the excess thermal load allocated to a particular point source. The
temperatures and discharges in the tables are not the allocations. An allocation to a point source is the
appropriate formula specified in the Wasteload Allocations section of this TMDL.

Studies have found the instantaneous lethal limit for cold water fish to be 232°C. Example temperatures
exceeding this amount in the following tables are indicated with an asterisk. Effluent temperatures
exceeding 32°C would have to be evaluated for thermal plume effects according to OAR 340-41-0053
(2)(d)(B) and may be restricted.

JLR, LLC/Bruce Pac

The applicable river temperature criterion, T, to use in Equation D1 and D2 is seasonally dependent, as
shown in Table D- 1 for the location of Bruce Pac. Table D- 2 shows examples of the flow and discharge
combinations that will meet the excess thermal load allocation.
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Table D- 1: Applicable Pudding River temperature criteria, T, at JLR, LLC/Bruce Pac.

Time period

Applicable

Criteria, T, (°C)

June 1 to June 30 18.0
July 1 to July 14 19.6
July 15 to August 31 20.9
September 1 to September 30 18.0

Table D- 2: JLR, LLC/Bruce Pac effluent temperatures (°C), river flow, and effluent flow combinations within

allocated excess thermal load.
These effluent temperatures and flows in this table are examples, not allocations.

Table D-2 a: June 1 to June 30.

Qr at Woodburn

. <15 20 25 30 35 40
gage (cfs):
Qg_(M_GD). Te Te Te Te Te Te
0.010 27.7 30.9 34.2* 37.4* 40.6* 43.9*
0.015 24.5 26.6 28.8 30.9 33.1* 35.2*
0.020 22.8 24.5 26.1 27.7 29.3 30.9
0.030 21.2 22.3 23.4 24.5 25.5 26.6
0.050 19.9 20.6 21.2 21.9 22.5 23.2
0.10 19.0 19.3 19.6 19.9 20.3 20.6
0.15 18.6 18.9 19.1 19.3 19.5 19.7
0.20 18.5 18.6 18.8 19.0 19.1 19.3
0.30 18.3 18.4 18.5 18.6 18.8 18.9
0.40 18.2 18.3 18.4 18.5 18.6 18.6
0.50 18.2 18.3 18.3 18.4 18.5 18.5
1.0 18.1 18.1 18.2 18.2 18.2 18.3
Qr at Woodburn 50 60 70 80 90 100
gage (cfs):
QQ—(M_GD)- Te Te Te Te Te Te
0.010 50.3* 56.8* 63.2* 69.7* 76.2* 82.6*
0.015 39.5* 43.9* 48.2* 52.5* 56.8* 61.1*
0.020 34.2* 37.4* 40.6* 43.9* 47 1* 50.3*
0.030 28.8 30.9 33.1* 35.2* 37.4* 39.5*
0.050 24.5 25.8 27.0 28.3 29.6 30.9
0.100 21.2 21.9 22.5 23.2 23.8 24.5
0.150 20.2 20.6 21.0 21.4 21.9 22.3
0.200 19.6 19.9 20.3 20.6 20.9 21.2
0.300 19.1 19.3 19.5 19.7 19.9 20.2
0.400 18.8 19.0 19.1 19.3 19.5 19.6
0.500 18.6 18.8 18.9 19.0 19.2 19.3
1.000 18.3 18.4 18.5 18.5 18.6 18.6

*Studies have found the instantaneous lethal limit for cold water fish to be 32°C. Effluent temperatures exceeding
32°C would have to be evaluated for thermal plume effects according to OAR 340-41-0053 (2)(d)(B) and may be

restricted.
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Table D-2 b: July 1 to July 14.
These effluent temperatures and flows in this table are examples, not allocations.

Qg at Woodburn | g 20 25 30 35 40

gage (cfs):

Q. (MGD) Te Te Te Te Te Te
0.010 294 32.5% 35.7* 38.9* 42.3* 45.5*
0.015 26.1 28.2 30.3 32.5* 34.8* 36.9*
0.020 24.5 26.1 27.7 29.2 31.0 32.5*
0.030 22.9 23.9 25.0 26.0 27.2 28.2
0.050 21.6 22.2 22.8 23.5 241 24.8

0.10 20.6 20.9 21.2 21.5 21.9 22.2
0.15 20.3 20.5 20.7 20.9 21.1 21.3
0.20 20.1 20.2 20.4 20.6 20.7 20.9
0.30 19.9 20.0 20.1 20.2 204 20.5
0.40 19.8 19.9 20.0 20.1 20.2 20.2
0.50 19.8 19.9 19.9 20.0 20.1 20.1
1.0 19.7 19.7 19.8 19.8 19.8 19.9
Qr at Woodburn 50 60 70 80 90 100
gage (cfs):

Q. (MGD) Te Te Te Te Te Te
0.010 51.8* 58.4* 64.8* 71.4* 77.7* 84.3*
0.015 41.1* 45.5* 49.7* 54.1* 58.4* 62.8*
0.020 35.7* 39.0* 42.2* 45.5* 48.7* 52.0*
0.030 30.3 32.5* 34.7* 36.9* 39.0* 41.2*
0.050 26.0 274 28.6 30.0 31.2 32.5*
0.100 22.8 23.5 241 24.8 25.4 26.1
0.150 21.7 22.2 22.6 23.1 23.5 23.9
0.200 21.2 215 21.9 22.2 22.5 22.8
0.300 20.7 20.9 21.1 21.3 21.5 21.8
0.400 204 20.6 20.7 20.9 21.1 21.2
0.500 20.2 204 20.5 20.6 20.8 20.9
1.000 19.9 20.0 20.1 20.1 20.2 20.2

*Studies have found the instantaneous lethal limit for cold water fish to be 32°C. Effluent temperatures exceeding
32°C would have to be evaluated for thermal plume effects according to OAR 340-41-0053 (2)(d)(B) and may be

restricted.

Table D-2 ¢: July 15 to August 31.
These effluent temperatures and flows in this table are examples, not allocations.

Qz at Woodburn |, 20 25 30 35 40
gage (cfs):

Q. (MGD) T, T, T, T, T, T,
0.010 307 | 338" | 37.0°| 402" | 436°| 468"
0.015 274 295 316 | 338 | 361°| 382"
0.020 258 27.4 29.0 305| 323" | 338
0.030 242 252 26.3 273 285 295
0.050 229 235 241 248 254 26.1
0.10 219 222 225 228 232 235
0.15 216 21.8 22.0 222 224 226
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0.20 214 215 217 21.9 220 222
0.30 21.2 213 21.4 215 21.7 21.8
0.40 21.1 21.2 213 21.4 215 215
0.50 21.1 21.2 21.2 213 21.4 21.4
10 21.0 21.0 21.1 21.1 211 21.2
Qr at Woodburn 50 60 70 80 90 100
gage (cfs):

Q. (MGD) Te T. T, T. Te Te
0.010 531* | 597" | 661°| 727°| 790°| 856
0.015 424 | 468 | 510" | 554" | 597" | 641"
0.020 37.0°| 403 | 435°| 468" | 500" | 533"
0.030 316 | 338" | 360" | 382" | 403" | 425°
0.050 273 28.7 29.9 31.3| 325°| 338"
0.100 24.1 24.8 25.4 26.1 26.7 274
0.150 23.0 235 23.9 24.4 24.8 25.2
0.200 225 22,8 23.2 235 23.8 241
0.300 220 222 224 226 228 23.1
0.400 21.7 21.9 22.0 222 22.4 225
0.500 215 21.7 21.8 21.9 221 22.2
1,000 21.2 21.3 21.4 21.4 215 215

*Studies have found the instantaneous lethal limit for cold water fish to be 32°C. Effluent temperatures exceeding
32°C would have to be evaluated for thermal plume effects according to OAR 340-41-0053 (2)(d)(B) and may be
restricted.
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Table D-2 d: September 1 to September 30.
These effluent temperatures and flows in this table are examples, not allocations.

Qr at Woodburn | 4z 20 25 30 35 40
gage (cfs):

QQM T. T. T. T. T. T
0.010 27.7 309 | 342° | 374" | 406" | 43.9°
0.015 245 26.6 28.8 309 | 331* | 352°
0.020 22.8 245 26.1 27.7 293 30.9
0.030 21.2 223 23.4 245 255 26.6
0.050 19.9 20.6 21.2 21.9 225 23.2
0.10 19.0 19.3 19.6 19.9 20.3 20.6
0.15 18.6 18.9 19.1 19.3 19.5 19.7
0.20 185 18.6 18.8 19.0 19.1 19.3
0.30 18.3 18.4 185 18.6 18.8 18.9
0.40 18.2 183 18.4 185 18.6 18.6
0.50 18.2 18.3 18.3 18.4 185 18.5

1.0 18.1 18.1 18.2 18.2 18.2 18.3
Qr at Woodburn 50 60 70 80 90 100
gage (cfs):

Qg_(M_GD). Te Te Te Te Te Te
0.010 50.3* | 56.8* | 63.2* | 69.7* | 76.2* | 82.6"
0.015 30.5* | 439" | 482* | 525° | 56.8* | 61.1°
0.020 342 | 37.4* | 406 | 43.9* | 471* | 503"
0.030 28.8 309 | 331* | 352" | 37.4* | 395
0.050 245 25.8 27.0 28.3 29.6 30.9
0.100 21.2 21.9 225 23.2 23.8 24.5
0.150 20.2 20.6 21.0 21.4 21.9 22.3
0.200 19.6 19.9 20.3 20.6 20.9 21.2
0.300 19.1 19.3 19.5 19.7 19.9 20.2
0.400 18.8 19.0 19.1 19.3 19.5 19.6
0.500 18.6 18.8 18.9 19.0 19.2 19.3
1.000 18.3 18.4 18.5 18.5 18.6 18.6

*Studies have found the instantaneous lethal limit for cold water fish to be 32°C. Effluent temperatures exceeding
32°C would have to be evaluated for thermal plume effects according to OAR 340-41-0053 (2)(d)(B) and may be
restricted.

Woodburn WWTP

Table D- 3 shows the applicable criteria for the location of the Woodburn WWTP. Table D- 4 shows
examples of the flow and discharge combinations that will meet the excess thermal load allocation.

Table D- 3: Applicable Pudding River temperature criteria, Tc, at Woodburn WWTP.

Time period Applicable
Criteria, T, (°C)

June 1 to June 30 18.0

July 1 to July 14 201

July 15 to August 31 21.6

September 1 to September 15 18.2

September 16 to September 30 18.0
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Table D- 4: Woodburn WWTP effluent temperatures (°C), river flow, and effluent flow combinations within allocated

excess thermal load.

Table D-4 a: June 1 to June 30.
These effluent temperatures and flows in this table are examples, not allocations.

Qr at Woodburn

_ <15 20 25 30 35 40
gage (cfs):
QQM T. T. T. T. T Te
0.1 37.6* 44 1* 50.5* 57.0* 63.4* 69.9*
0.2 27.9 311 344" | 37.6° | 40.8° | 441
0.3 24.7 26.8 29.0 311 33.3* | 354"
05 22.1 23.4 24.7 26.0 27.2 28.5
0.7 21.0 21.9 22.8 23.7 24.7 25.6
1 20.1 20.8 214 22.1 22.7 23.4
15 19.5 19.9 20.4 20.8 21.2 21.6
2 19.2 195 19.8 20.1 20.5 20.8
25 19.0 19.2 19.5 19.8 20.0 20.3
3 18.8 19.1 19.3 19.5 19.7 19.9
4 18.7 18.8 19.0 19.2 19.3 19.5
5 18.6 18.7 18.8 19.0 19.1 19.2
Qr at Woodburn 50 60 70 80 90 100
gage (cfs):
Q. (MGD) T. T. T. T. T. T.
0.1 82.8* | 958 | 100~ | 100 100 100
0.2 50.5* | 57.0 | 63.4* | 69.9* | 76.4* | 82.8*
0.3 390.7 | 441 | 484* | 52.7* | 57.0° | 61.3"
05 311 | 337" | 363 | 389 | 415 | 441
0.7 27.4 29.3 31.1 33.0" | 348 | 36.7%
1 24.7 26.0 27.2 28.5 29.8 31.1
15 225 23.4 24.2 25.1 26.0 26.8
2 214 22.1 22.7 23.4 24.0 24.7
25 20.8 213 21.8 223 22.9 23.4
3 20.4 20.8 21.2 216 22.1 225
4 19.8 20.1 20.5 20.8 211 21.4
5 19.5 19.8 20.0 20.3 20.5 20.8

*Studies have found the instantaneous lethal limit for cold water fish to be 32°C. Effluent temperatures exceeding

32°C would have to be evaluated for thermal plume effects according to OAR 340-41-0053 (2)(d)(B) and may be

restricted.
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Effluent flow rate and temperature combinations which meet Excess Thermal Load Allocations for
Pudding river flow rates as measured at the Woodburn Gage for June 1 to June 30, when the applicable
criteria (T.) is 18.0, are shown graphically in Figure D- 1Error! Reference source not found.. As shown,
for river flow rates equal to or less than the 7Q10 river flow rate of 15 cfs, if the effluent temperature is
19.0°C, then 2.4 MGD of effluent may be discharged to the river. However, if the effluent temperature is
22.0°C, then only 0.5 MGD of effluent may be discharged to the river.

City of Woodburn WWTP
Effluent Flow and Temperature Combinations to meet Allocations
Applicable stream temperature criteria, T, = 18.0°C

5-0 —1 \ 3 kN 3\ \ \

4.5+ |

40+ \ \ \ LN
o B
O 3.5
g - Gage Flow
301V N N W AN N\ ——100 cfs
14 - =90 cfs
2254 N\ W ~—— 80 cfs
E 20 I :—0—70 cfs
5 _+60 cfs
2151 NC D | —e— 50 cfs
h - 1 . —o—40 cfs

1.0 ! - —a&— 30 cfs

i | - —e— 20 cfs
0.5 T | l <15 cfs
0.0 - e _— S
18.5 19 19.5 20 20.5 21 21.5 22 22.5 23 23.5
Effluent Temperature, (C)

Figure D- 1: Effluent flow and temperature combinations for Woodburn WWTP that meet allocation for applicable
criteria, T=18.0°C.
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Table D-4 b: July 1 to July 14.
These effluent temperatures and flows in this table are examples, not allocations.
Qg at Woodburn | g 20 25 30 35 40
gage (cfs):
Qg_(M_GD) Te Te Te Te Te Te
0.1 39.7* 46.2* 52.6* 59.1* 65.5* 72.0*
0.2 30.0 33.2* 36.5* 39.7* 42.9* 46.2¢
0.3 26.8 28.9 31.1 33.2* 35.4* 37.5*
0.5 24.2 25.5 26.8 28.1 29.3 30.6
0.7 231 24.0 24.9 25.8 26.8 27.7
1 22.2 22.9 23.5 24.2 24.8 25.5
1.5 21.6 22.0 22.5 22.9 23.3 23.7
2 21.3 21.6 21.9 22.2 22.6 22.9
2.5 211 21.3 21.6 21.9 22.1 22.4
3 20.9 21.2 21.4 21.6 21.8 22.0
4 20.8 20.9 211 21.3 21.4 21.6
5 20.7 20.8 20.9 21.1 21.2 21.3
Qr at Woodburn 50 60 70 80 90 100
gage (cfs):
QQM Te Te Te Te Te Te
0.1 84.9* 97.9* 110.8* 123.7* 136.7* 149.6*
0.2 52.6* 59.1* 65.5* 72.0* 78.5* 84.9*
0.3 41.8* 46.2* 50.5* 54.8* 59.1* 63.4*
0.5 33.2* 35.8* 38.4* 41.0* 43.6* 46.2¢
0.7 29.5 314 33.2* 35.1* 36.9* 38.8"
1 26.8 28.1 29.3 30.6 31.9 33.2*
1.5 24.6 25.5 26.3 27.2 28.1 28.9
2 23.5 24.2 24.8 25.5 26.1 26.8
2.5 22.9 23.4 23.9 24 .4 25.0 25.5
3 22.5 22.9 23.3 23.7 24.2 24.6
4 21.9 22.2 22.6 22.9 23.2 23.5
5 21.6 21.9 221 22.4 22.6 22.9

*Studies have found the instantaneous lethal limit for cold water fish to be 32°C. Effluent temperatures exceeding

32°C would have to be evaluated for thermal plume effects according to OAR 340-41-0053 (2)(d)(B) and may be

restricted.
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Effluent flow rate and temperature combinations which meet Excess Thermal Load Allocations for
Pudding river flow rates as measured at the Woodburn Gage for July 1 to July 14, when the applicable
criteria (T.) is 20.1, are shown graphically in Figure D- 2. As shown, for river flow rates equal to or less
than the 7Q10 river flow rate of 15 cfs, if the effluent temperature is 21.0°C, then 2.8 MGD of effluent may
be discharged to the river. However, if the effluent temperature is 24.0°C, then only 0.5 MGD of effluent
may be discharged to the river.

City of Woodburn WWTP
Effluent Flow and Temperature Combinations to meet Allocations

Applicable stream temperature criteria, T, = 20.1°C
5.0 r 13— 'Y 'Y 1 3 LN N \ £

Gage Flow
=100 cfs
=90 cfs

[———80 cfs

Effluent Flow Rate (MGD)

<15 cfs

20.5 21 21.5 22 22,5 23 235 24 24.5 25 25.5
Effluent Temperature, (C)

Figure D- 2: Effluent flow and temperature combinations for Woodburn WWTP that meet allocation for applicable
criteria, Tc=20.1°C.
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Table D-4 ¢: July 15 to August 31.

These effluent temperatures and flows in this table are examples, not allocations.

Qz at Woodburn | 20 25 30 35 40
gage (cfs):
Q, (MGD) T, T, T, T, T, T.
0.1 412° | 477 | 541 | 606 | 67.00 | 735
0.2 315 347 | 380" | 4120 | 444 | 417
03 28.3 304 326 | 347 | 369 | 39.0°
05 25.7 27.0 28.3 29.6 30.8 32.1%
0.7 246 255 264 273 283 292
1 237 244 25.0 257 263 27.0
15 231 235 24.0 24 4 24.8 252
2 22.8 231 23.4 237 241 24.4
25 226 228 231 234 236 23.0
3 224 227 22.0 231 233 235
4 223 224 226 228 22.0 231
5 222 223 224 226 22.7 228
Qr at Woodburn 50 60 70 80 90 100
gage (cfs):
QQM Te Te Te Te Te Te
0.1 86.4* | 994* | 1123 | 1252° | 1382* | 151.1*
0.2 541 | 606" | 67.0° | 735° | 80.0° | 864°
0.3 433* | 47.7° | 520° | 563" | 606" | 64.9°
05 347 | 373 | 399" | 425° | 454* | 477
0.7 31.0 329~ | 347 | 366° | 384" | 403
1 283 206 30.8 321 | 334 | 347
15 26 1 27.0 278 287 206 304
2 250 257 263 27.0 276 283
25 24.4 24.9 25.4 259 26.5 27.0
3 24.0 24.4 24.8 252 257 26.1
4 234 237 24 1 244 247 25.0
5 231 234 236 23.0 24 1 24.4

*Studies have found the instantaneous lethal limit for cold water fish to be 32°C. Effluent temperatures exceeding
32°C would have to be evaluated for thermal plume effects according to OAR 340-41-0053 (2)(d)(B) and may be

restricted.

D-10



Molalla-Pudding Subbasin TMDL Appendix D December 2008

Effluent flow rate and temperature combinations which meet Excess Thermal Load Allocations for
Pudding river flow rates as measured at the Woodburn Gage for July 15 to August 31, when the
applicable criteria (T;) is 21.6°C, are also shown graphically in Figure D- 3. As shown, for river flow rates
equal to or less than the 7Q10 river flow rate of 15 cfs, if the effluent temperature is 22.5°C, then 2.8 MGD
of effluent may be discharged to the river. However, if the effluent temperature is 24.0°C, then only 0.9
MGD of effluent may be discharged.

City of Woodburn WWTP
Effluent Flow and Temperature Combinations to meet Allocations

Applicable stream temperature criteria, T, = 21.6°C
5-0 r 3—1 'Y 3 2 3 £ N \ \

Gage Flow
=100 cfs
—=—90 cfs

[ ———80 cfs
]—0— 70 cfs
| —a—60 cfs
, —8— 50 cfs
p —o— 40 cfs
» —ae— 30 cfs
® —0— 20 cfs
: <15 cfs

Effluent Flow Rate (MGD)

22 22,5 23 23.5 24 24,5 25 25.5 26 26.5 27
Effluent Temperature, (C)

Figure D- 3: Effluent flow and temperature combinations for Woodburn WWTP that meet allocation for applicable
criteria, Tc=21.6°C.
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Table D-4 d: September 1 to September 15.
These effluent temperatures and flows in this table are examples, not allocations.
Qg at Woodburn | g 20 25 30 35 40
gage (cfs):
Qg_(M_GD) Te Te Te Te Te Te
0.1 37.8* 44 3* 50.7* 57.2* 63.6* 70.1*
0.2 28.1 31.3* 34.6* 37.8* 41.0* 44 .3*
0.3 24.9 27.0 29.2 31.3 33.5* 35.6*
0.5 22.3 23.6 24.9 26.2 27.4 28.7
0.7 21.2 221 23.0 23.9 24.9 25.8
1 20.3 21.0 21.6 22.3 22.9 23.6
1.5 19.7 20.1 20.6 21.0 214 21.8
2 19.4 19.7 20.0 20.3 20.7 21.0
2.5 19.2 194 19.7 20.0 20.2 20.5
3 19.0 19.3 19.5 19.7 19.9 20.1
4 18.9 19.0 19.2 19.4 19.5 19.7
5 18.8 18.9 19.0 19.2 19.3 19.4
Qr at Woodburn 50 60 70 80 90 100
gage (cfs):
QQM Te Te Te Te Te Te
0.1 83.0* 96.0* 108.9* 121.8* 134.8* 147.7*
0.2 50.7* 57.2* 63.68 70.1* 76.6* 83.0*
0.3 39.9* 44 .3* 48.6* 52.9* 57.2* 61.5*
0.5 31.3 33.9* 36.5* 39.1* 41.7* 44.3*
0.7 27.6 29.5 31.3 33.2* 35.0* 36.9*
1 24.9 26.2 27.4 28.7 30.0 31.3
1.5 22.7 23.6 24.4 25.3 26.2 27.0
2 21.6 22.3 22.9 23.6 24.2 24.9
2.5 21.0 21.5 22.0 22.5 23.1 23.6
3 20.6 21.0 21.4 21.8 22.3 22.7
4 20.0 20.3 20.7 21.0 21.3 21.6
5 19.7 20.0 20.2 20.5 20.7 21.0

*Studies have found the instantaneous lethal limit for cold water fish to be 32°C. Effluent temperatures exceeding
32°C would have to be evaluated for thermal plume effects according to OAR 340-41-0053 (2)(d)(B) and may be

restricted.
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Effluent flow rate and temperature combinations which meet Excess Thermal Load Allocations for
Pudding river flow rates as measured at the Woodburn Gage for September 1 to September 15, when the
applicable criteria (T;) is 18.2°C, are also shown graphically in Figure D- 4. As shown, for river flow rates
equal to or less than the 7Q10 river flow rate of 15 cfs, if the effluent temperature is 19.0°C, then 3.2 MGD
of effluent may be discharged to the river. However, if the effluent temperature is 22.0°C, then only 0.5
MGD of effluent may be discharged.

City of Woodburn WWTP
Effluent Flow and Temperature Combinations to meet Allocations

Applicable stream temperature criteria, T, = 18.2°C
5.0 r —1 Y 2 ey 3 LN 2\ £ “

Gage Flow
=100 cfs
—— 90 cfs
| ——80 cfs
| —e—70cfs
| —a&— 60 cfs
. —e— 50 cfs
~ —&— 40 cfs
 =—a— 30 cfs
[ —0— 20 cfs
<15 cfs

Effluent Flow Rate (MGD)

18.5 19 19.5 20 20.5 21 215 22 22,5 23 23.5
Effluent Temperature, (C)

Figure D- 4: Effluent flow and temperature combinations for Woodburn WWTP that meet allocation for applicable
criteria, T,=18.2°C.
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Table D-4 e: September 15 to September 30.
These effluent temperatures and flows in this table are examples, not allocations.
Qg at Woodburn | g 20 25 30 35 40
gage (cfs):
QQM Te Te Te Te Te Te
0.1 37.6* 44 .1* 50.5* 57.0* 63.4* 69.9*
0.2 27.9 31.1 34 .4* 37.6* 40.8* 44 1%
0.3 24.7 26.8 29.0 31.1 33.3* 35.4*
0.5 22 1 23.4 24.7 26.0 27.2 28.5
0.7 21.0 21.9 22.8 23.7 24.7 25.6
1 20.1 20.8 214 22.1 22.7 234
1.5 19.5 19.9 20.4 20.8 21.2 21.6
2 19.2 19.5 19.8 20.1 20.5 20.8
2.5 19.0 19.2 19.5 19.8 20.0 20.3
3 18.8 19.1 19.3 19.5 19.7 19.9
4 18.7 18.8 19.0 19.2 19.3 19.5
5 18.6 18.7 18.8 19.0 19.1 19.2
Qr at Woodburn 50 60 70 80 90 100
gage (cfs):
Qg_(M_GD). Te Te Te Te Te Te
0.1 82.8* 95.8* 108.7* 121.6* 134.6* 147.5*
0.2 50.5* 57.0* 63.4* 69.9* 76.4* 82.8*
0.3 39.7* 44 1> 48 .4* 52.7* 57.0* 61.3*
0.5 31.1 33.7* 36.3* 38.9* 41.5* 44 1%
0.7 27.4 29.3 31.1 33.0* 34.8* 36.7*
1 24.7 26.0 27.2 28.5 29.8 31.1
1.5 22.5 23.4 24.2 25.1 26.0 26.8
2 21.4 22.1 22.7 23.4 24.0 24.7
2.5 20.8 21.3 21.8 22.3 22.9 234
3 20.4 20.8 21.2 21.6 22.1 22.5
4 19.8 20.1 20.5 20.8 21.1 214
5 19.5 19.8 20.0 20.3 20.5 20.8

*Studies have found the instantaneous lethal limit for cold water fish to be 32°C. Effluent temperatures exceeding
32°C would have to be evaluated for thermal plume effects according to OAR 340-41-0053 (2)(d)(B) and may be

restricted.
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Effluent flow rate and temperature combinations which meet Excess Thermal Load Allocations for
Pudding river flow rates as measured at the Woodburn Gage for June 1 to June 30, when the applicable
criteria (T.) is 18.0, are shown graphically in Figure D- 5. As shown, for river flow rates equal to or less
than the 7Q10 river flow rate of 15 cfs, if the effluent temperature is 19.0°C, then 2.4 MGD of effluent may
be discharged to the river. However, if the effluent temperature is 22.0°C, then only 0.5 MGD of effluent
may be discharged to the river.

City of Woodburn WWTP
Effluent Flow and Temperature Combinations to meet Allocations
Applicable stream temperature criteria, T, = 18.0°C

5-0 —1 \ 3 kN 3\ \ \

4.5+ |

40+ \ \ \ LN
o B
O 3.5
g - Gage Flow
301V N N W AN N\ ——100 cfs
14 - =90 cfs
2254 N\ W ~—— 80 cfs
E 20 I :—0—70 cfs
5 _+60 cfs
2151 NC D | —e— 50 cfs
h - 1 . —o—40 cfs

1.0 ! - —a&— 30 cfs

i | - —e— 20 cfs
0.5 T | l <15 cfs
0.0 - e _— S
18.5 19 19.5 20 20.5 21 21.5 22 22.5 23 23.5
Effluent Temperature, (C)

Figure D- 5: Effluent flow and temperature combinations for Woodburn WWTP that meet allocation for applicable
criteria, Tc=18.0°C.

Silverton WWTP

Table D- 5 shows the applicable criteria for the location of the Silverton WWTP. Table D- 6 shows
examples of the flow and discharge combinations that will meet the excess thermal load allocation.

Table D- 5: Applicable temperature Criteria, T, for Silver Creek.

Time Period Applicable
Criteria, T,
¢C)

June 1 to July 14 18

July 15 to August 31 19.1

September 1 to September 30 18
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Table D- 6: Silverton WWTP effluent temperatures (°C), river flow, and effluent flow combinations within allocated

excess thermal load.

Table D-6 a: June 1 to July 14.

These effluent temperatures and flows in this table are examples, not allocations.

Qr at Silverton gage <3.5 5 7.5 10 12.5 15
(cfs):

Q. (MGD) T, T, T, T, T, T,
01 227 | 247 | 27.9 311 344 | 376
0.2 205 | 214 | 23.0 247 263 27.9
03 197 | 204 | 214 225 236 247
04 193 | 198 | 206 214 222 23.0
05 191 | 195 | 201 208 214 221
07 188 | 19.1 19.6 20.0 205 21.0
1.0 187 | 188 | 192 195 19.8 20.1
15 185 | 186 | 188 19.1 19.3 19.5
2.0 184 | 185 | 187 18.8 19.0 19.2
25 184 | 185 | 186 18.7 18.8 19.0
3.0 184 | 184 | 185 18.6 18.7 18.8
40 183 | 184 | 184 185 18.6 18.7

Qr at s'z‘é]?s";_"“ gage | 475 20 22.5 25 27.5 30

Q. (MGD) T, T, T, T, T, T,
01 408 | 441* | 473 | 505" | 538 | 57.0°
0.2 295 | 314 | 327° | 344" | 360" | 376
0.3 257 | 268 | 27.9 29.0 30.1 311
04 230 | 247 | 255 263 271 27.0
05 227 | 234 | 240 247 253 26.0
07 214 | 219 | 224 228 233 237
1.0 205 | 208 | 211 214 218 221
15 197 | 199 | 204 204 206 20.8
2.0 193 | 195 | 197 19.8 20.0 201
25 191 | 192 | 194 19.5 19.6 19.8
3.0 19.0 | 191 19.2 19.3 19.4 19.5
40 188 | 188 | 189 19.0 19.1 19.2

*Studies have found the instantaneous lethal limit for cold water fish to be 32°C. Effluent temperatures exceeding
32°C would have to be evaluated for thermal plume effects according to OAR 340-41-0053 (2)(d)(B) and may be
restricted.

Effluent flow rate and temperature combinations which meet Excess Thermal Load Allocations for Silver
Creek flow rates as measured at Silverton for June 1 to July 14, when the applicable criteria (T,) is
18.0°C, are shown graphically in Figure D- 6. As shown, for river flow rates equal to or less than the
7Q10 river flow rate of 3.5 cfs, if the effluent temperature is 18.5°C, then 1.5 MGD of effluent may be
discharged to the river. However, if the effluent temperature is 21.5°C, then only 0.14 MGD of effluent
may be discharged to the river.
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Effluent Flow Rate (MGD)

2.0

City of Silverton WWTP
Effluent Flow and Temperature Combinations to meet Allocations
Applicable stream temperature criteria, T, = 18.0°C

N A \ \

Gage Flow
— 40 cfs
—— 35 cfs
— 30 cfs
" —t— 25 cfs
" —a— 20 cfs
: —e— 15 cfs
L —&—10 cfs
= —a&—7.5 cfs

e— 5 cfs

<3.5 cfs

185 19 195 20 205 21 215 22 225 23 235 24
Effluent Temperature, (C)

Figure D- 6: Effluent flow and temperature combinations for Silverton WWTP that meet allocation for applicable
criteria, T=18.0°C.

D-17



Molalla-Pudding Subbasin TMDL Appendix D December 2008
Table D-6 b: July 15 to August 31.
These effluent temperatures and flows in this table are examples, not allocations.
Qr at Silverton gage 3.5 5 7.5 10 12.5 15
(cfs):
Q. (MGD) Te Te Te Te Te Te
0.1 23.8 25.8 29.0 32.2¢ 35.5% 38.7*
0.2 21.6 22.5 24.1 25.8 27.4 29.0
0.3 20.8 21.5 22.5 23.6 24.7 25.8
0.4 204 20.9 21.7 22.5 23.3 24 .1
0.5 20.2 20.6 21.2 21.9 22.5 23.2
0.7 19.9 20.2 20.7 21.1 21.6 22.1
1.0 19.8 19.9 20.3 20.6 20.9 21.2
1.5 19.6 19.7 19.9 20.2 204 20.6
2.0 19.5 19.6 19.8 19.9 20.1 20.3
25 19.5 19.6 19.7 19.8 19.9 20.1
3.0 19.5 19.5 19.6 19.7 19.8 19.9
4.0 19.4 19.5 19.5 19.6 19.7 19.8
Qg at Si:"?’)w" gage 17.5 20 22.5 25 27.5 30
CTS).
Q. (MGD) Te Te Te Te Te Te
0.1 41.9* 45.2* 48 .4* 51.6 54.9* 58.1*
0.2 30.6 32.2* 33.8* 35.5* 37.1* 38.7*
0.3 26.8 27.9 29.0 30.1 31.2 32.2*
0.4 25.0 25.8 26.6 27.4 28.2 29.0
0.5 23.8 24.5 25.1 25.8 26.4 271
0.7 22.5 23.0 23.5 23.9 24.4 24.8
1.0 21.6 21.9 22.2 22.5 22.9 23.2
1.5 20.8 21.0 21.2 21.5 21.7 21.9
2.0 204 20.6 20.8 20.9 21.1 21.2
2.5 20.2 20.3 20.5 20.6 20.7 20.9
3.0 20.1 20.2 20.3 204 20.5 20.6
4.0 19.9 19.9 20.0 20.1 20.2 20.3

*Studies have found the instantaneous lethal limit for cold water fish to be 32°C. Effluent temperatures exceeding
32°C would have to be evaluated for thermal plume effects according to OAR 340-41-0053 (2)(d)(B) and may be

restricted.
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Effluent flow rate and temperature combinations which meet Excess Thermal Load Allocations for Silver
Creek flow rates as measured at Silverton for July 15 to August 31, when the applicable criteria (T.) is
19.1°C, are shown graphically in Figure D- 7. As shown, for river flow rates equal to or less than the
7Q10 river flow rate of 3.5 cfs, if the effluent temperature is 20.0°C, then 0.65 MGD of effluent may be
discharged to the river. However, if the effluent temperature is 23.0°C, then only 0.12 MGD of effluent
may be discharged to the river.

City of Silverton WWTP
Effluent Flow and Temperature Combinations to meet Allocations
Applicable stream temperature criteria, T, = 19.1°C

3 2 A \

Effluent Flow Rate (MGD)

2.0 i

Gage Flow
= 40 cfs
—O— 35 cfs
=30 cfs

. —o— 25 cfs
~ —a— 20 cfs
" —e— 15 cfs
| —o—10cfs
- —&—7.5 cfs

—0— 5 cfs
<3.5 cfs

215 22 225 23
Effluent Temperature, (C)

Figure D- 7: Effluent flow and temperature combinations for Silverton WWTP that meet allocation for applicable
criteria, Tc=19.1°C.
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Table D-6 c: September 1 to September 30.
These effluent temperatures and flows in this table are examples, not allocations.
Qg at Silvertongage | 5 5 5 7.5 10 12.5 15
(cfs):
Q. (MGD) Te Te Te Te Te Te
0.1 22.7 24.7 27.9 31.1 34.4* 37.6
0.2 20.5 214 23.0 24.7 26.3 27.9
0.3 19.7 204 214 22.5 23.6 24.7
04 19.3 19.8 20.6 214 22.2 23.0
0.5 19.1 19.5 20.1 20.8 214 22.1
0.7 18.8 19.1 19.6 20.0 20.5 21.0
1.0 18.7 18.8 19.2 19.5 19.8 20.1
1.5 18.5 18.6 18.8 19.1 19.3 19.5
2.0 18.4 18.5 18.7 18.8 19.0 19.2
25 18.4 18.5 18.6 18.7 18.8 19.0
3.0 18.4 18.4 18.5 18.6 18.7 18.8
4.0 18.3 18.4 18.4 18.5 18.6 18.7
Qr at S':‘c’fs’)t_"" gage 17.5 20 22.5 25 27.5 30
Q. (MGD) Te Te Te Te Te Te
0.1 40.8* 44 .1* 47.3* 50.5* 53.8* 57.0*
0.2 29.5 31.1 32.7* 34 .4* 36.0* 37.6*
0.3 25.7 26.8 27.9 29.0 30.1 31.1
0.4 23.9 247 25.5 26.3 271 27.9
0.5 22.7 23.4 24.0 247 25.3 26.0
0.7 214 21.9 224 22.8 23.3 23.7
1.0 20.5 20.8 21.1 214 21.8 22.1
1.5 19.7 19.9 20.1 204 20.6 20.8
2.0 19.3 19.5 19.7 19.8 20.0 20.1
2.5 19.1 19.2 19.4 19.5 19.6 19.8
3.0 19.0 19.1 19.2 19.3 19.4 19.5
4.0 18.8 18.8 18.9 19.0 19.1 19.2

*Studies have found the instantaneous lethal limit for cold water fish to be 32°C. Effluent temperatures exceeding
32°C would have to be evaluated for thermal plume effects according to OAR 340-41-0053 (2)(d)(B) and may be

restricted.
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Effluent flow rate and temperature combinations which meet Excess Thermal Load Allocations for Silver
Creek flow rates as measured at Silverton for June 1 to July 14, when the applicable criteria (T.) is
18.0°C, are shown graphically in Figure D- 8. As shown, for river flow rates equal to or less than the
7Q10 river flow rate of 3.5 cfs, if the effluent temperature is 18.5°C, then 1.5 MGD of effluent may be
discharged to the river. However, if the effluent temperature is 21.5°C, then only 0.14 MGD of effluent
may be discharged to the river.

Effluent Flow Rate (MGD)

2.0

City of Silverton WWTP
Effluent Flow and Temperature Combinations to meet Allocations
Applicable stream temperature criteria, T, = 18.0°C

3 \ \ \

Gage Flow
= 40 cfs
—O— 35 cfs
=30 cfs

[ —t— 25 cfs
| —a—20 cfs
: —e— 15 cfs
L —o—10 cfs
~ —a&— 7.5 cfs

o— 5 cfs
<3.5 cfs

185 19 195 20 205 21 215 22 225 23 235 24
Effluent Temperature, (C)

Figure D- 8: Effluent flow and temperature combinations for Silverton WWTP that meet allocation for applicable
criteria, T.=18.0°C.
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Hubbard WWTP

The applicable river temperature criteria, T, at the location of the City of Hubbard WWTP is 18°C. Table
D- 7 shows examples of the flow and discharge combinations that will meet the excess thermal load
allocation. The values in Table D- 7 assume that the stream discharge gage is located downstream from
the Hubbard discharge and that the gage is close enough to be representative of stream flow immediately
downstream from the discharge. Therefore, the ETL Allocations are calculated using Equation D-3 (ETL
=0.2-Qr- Cp).

Note also that Mill Creek in the vicinity of the Hubbard WWTP discharge is currently ungaged. A gage will
need to be installed to take advantage of the flexibility provided by Table D- 7. If no gage is installed and
flow is unknown, then Qg should be set to the 7Q10 flow condition of 2.39 cfs for all ETL and allowable
effluent flow and temperature calculations. In this case, only the column in Table D- 7 for Mill Creek flow
rate of <2.39 cfs would apply.

Table D- 7: Hubbard WWTP effluent temperatures (°C), river flow, and effluent flow combinations within allocated
excess thermal load - June 1 to September 30.
These effluent temperatures and flows in this table are examples, not allocations.

Mill Creek

. <2.39 25 3 4 5 6
flow rate (cfs):

Q. (MGD) Te Te Te Te Te Te
0.08 21.9 22.0 22.8 24.5 26.1 27.7
0.10 21.1 21.2 21.9 23.2 24.5 25.8
0.12 20.6 20.7 21.2 22.3 23.4 24.5
0.14 20.2 20.3 20.8 21.7 22.6 23.5
0.16 19.9 20.0 204 21.2 22.0 22.8
0.18 19.7 19.8 20.2 20.9 21.6 22.3
0.20 19.5 19.6 19.9 20.6 21.2 21.9
0.22 19.4 19.5 19.8 20.4 20.9 21.5
0.24 19.3 19.3 19.6 20.2 20.7 21.2
0.26 19.2 19.2 19.5 20.0 20.5 21.0
0.28 19.1 19.2 19.4 19.8 20.3 20.8
0.30 19.0 19.1 19.3 19.7 20.2 20.6

Mill Creek

flow rate (cfs): 8 10 12.5 15 20 25

Q. (MGD) Te Te Te Te Te Te
0.08 30.9 34.2* 38.2* 42.2* 50.3* 58.4*
0.10 28.3 30.9 34.2¢ 37.4* 43.9* 50.3*
0.12 26.6 28.8 31.5 34.2* 39.5* 44.9*
0.14 254 27.2 29.5 31.9 36.5* 41.1*
0.16 24.5 26.1 28.1 30.1 34.2* 38.2*
0.18 23.7 25.2 27.0 28.8 32.4* 36.0*
0.20 23.2 24.5 26.1 27.7 30.9 34.2*
0.22 22.7 23.9 25.3 26.8 29.8 32.7*
0.24 22.3 23.4 24.7 26.1 28.8 31.5
0.26 22.0 23.0 24.2 25.5 27.9 30.4
0.28 21.7 22.6 23.8 24.9 27.2 29.5
0.30 214 22.3 234 24.5 26.6 28.8

*Studies have found the instantaneous lethal limit for cold water fish to be 32°C. Effluent temperatures exceeding
32°C would have to be evaluated for thermal plume effects according to OAR 340-41-0053 (2)(d)(B) and may be
restricted.
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Effluent flow rate and temperature combinations which meet Excess Thermal Load Allocations for Mill
Creek flow rates as measured downstream from the Hubbard WWTP discharge when the applicable
criteria (T,) is 18.0°C are shown graphically in Figure D- 9Error! Reference source not found.. As
shown, for river flow rates equal to or less than the 7Q10 river flow rate of 2.9 cfs, if the effluent
temperature is 19.5°C, then 0.2 MGD of effluent may be discharged to the river. However, if the effluent
temperature is 21.0°C, then only 0.1 MGD of effluent may be discharged.

City of Hubbard WWTP
Effluent Flow and Temperature Combinations to meet Allocations
Applicable stream temperature criteria T, = 18.0°C and Flow gage located d/s

0.30 \ \ 2\ N ~
0.25 |
I Gage Flow
=) . S
IT) L 15 cfs
= 0.20 T —0—12.5 cfs
9 —— 10 cfs
© L
x 0.15 1 —o—38 cfs
E ) L —&— 6 cfs
‘."'_', - —e— 5 cfs
: L
2 0.10 - —o— 4 cfs
£ . —a—3 cfs
W . —e—2.5cfs
0.05 T | | ! <2.39 cfs
0.007“‘i““‘\““i““i } } i f } i‘ }
19 195 20 205 21 215 22 225 23 235 24 245 25

Effluent Temperature, (C)

Figure D- 9: Effluent flow and temperature combinations for Hubbard WWTP that meet allocation for applicable
criteria, T;=18.0°C, and gage located downstream.
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Sanders Wood Products

Table D- 8 shows the applicable criteria for the location of Sanders Wood Products on the Molalla River.

Table D- 9 shows examples of the flow and discharge combinations that will meet the excess thermal
load allocation.

Table D- 8: Applicable temperature criteria for Molalla River at river mile 17, the locations of Sanders Wood
Products..

Time period Applicable
Criteria, T; (°C)
October 15 — May 15 13.0
May 16 to June 30 18.0
July 1 to July 15 19.2
July 16 to July 31 21.5
August 1 -15 20.7
August 16 - 31 19.1
September 1 to October 14 18.0

Table D- 9: Sander Wood Products effluent temperatures (°C), river flow, and effluent flow combinations within
allocated excess thermal load.

Table D-9 a: October 15 — October 31 and May 1 — May 15.
These effluent temperatures and flows in this table are examples, not allocations.

Molalla R. at Canby
gage * 0.64 <18 30 50 75 100
flow rate (cfs):
Q. (MGD) Te Te Te Te Te
0.1 31.8 44.2* 64.9* 90.7* 116.6*
0.2 225 28.7 39.0* 51.9* 64.9*
0.3 19.4 23.5 30.4 39.0* 47.6*
0.5 16.9 19.4 23.5 28.7 33.8*
0.7 15.8 17.6 20.5 24.2 27.9
1 15.0 16.3 18.3 20.9 23.5

*Studies have found the instantaneous lethal limit for cold water fish to be 32°C. Effluent temperatures exceeding

32°C would have to be evaluated for thermal plume effects according to OAR 340-41-0053 (2)(d)(B) and may be
restricted.

Table D-9 b: May 16 — June 30 and September 1 — October 14.
These effluent temperatures and flows in this table are examples, not allocations.

Molalla R. at Canby
gage * 0.64 <18 30 50 75 100
flow rate (cfs):
Q. (MGD) Te Te Te Te Te
0.1 36.8* 49.2* 69.9* 95.7* 121.6*
0.2 27.5 33.7* 44.0* 56.9* 69.9*
0.3 24.4 28.5 35.4* 44.0* 52.6*
0.5 21.9 24.4 28.5 33.7* 38.8*
0.7 20.8 22.6 25.5 29.2 32.9*
1 20.0 21.3 23.3 25.9 28.5

*Studies have found the instantaneous lethal limit for cold water fish to be 32°C. Effluent temperatures exceeding

32°C would have to be evaluated for thermal plume effects according to OAR 340-41-0053 (2)(d)(B) and may be
restricted.

D-24



Molalla-Pudding Subbasin TMDL Appendix D

December 2008

Table D-9 c: July 1 —July 15.
These effluent temperatures and flows in this table are examples, not allocations.

Molalla R. at Canby

gage * 0.64 <18 30 50 75 100

flow rate (cfs):

Q. (MGD) Te Te Te Te Te
0.1 38.0* 50.4* 71.1* 96.9* 122.8*
0.2 28.7 34.9* 45.2* 58.1* 71.1*
0.3 25.6 29.7 36.6* 45.2* 53.8*
0.5 23.1 25.6 29.7 34.9* 40.0*
0.7 22.0 23.8 26.7 30.4 34.1*

1 21.2 22.5 24.5 27.1 20.7

*Studies have found the instantaneous lethal limit for cold water fish to be 32°C. Effluent temperatures exceeding
32°C would have to be evaluated for thermal plume effects according to OAR 340-41-0053 (2)(d)(B) and may be

restricted.

Table D-9 d: July 16 — July 31.
These effluent temperatures and flows in this table are examples, not allocations.

Molalla R. at Canby

gage * 0.64 <18 30 50 75 100

flow rate (cfs):

Q. (MGD) Te Te Te Te Te
0.1 40.3* 52.7* 73.4* 99.2* 125.1*
0.2 31.0 37.2* 47 5* 60.4* 73.4*
0.3 27.9 32.0 38.9* 47 5* 56.1*
0.5 25.4 27.9 32.0 37.2* 42.3*
0.7 24.3 26.1 29.0 32.7* 36.4*

1 23.5 24.8 26.8 29.4 32.0

*Studies have found the instantaneous lethal limit for cold water fish to be 32°C. Effluent temperatures exceeding
32°C would have to be evaluated for thermal plume effects according to OAR 340-41-0053 (2)(d)(B) and may be

restricted.

Table D-9 e: August 1 - 15.

These effluent temperatures and flows in this table are examples, not allocations.

Molalla R. at Canby

gage * 0.64 <18 30 50 75 100

flow rate (cfs):

Q. (MGD) Te Te Te Te Te
0.1 39.5* 51.9* 72.6* 98.4* 124.3*
0.2 30.2 36.4* 46.7* 59.6* 72.6*
0.3 27.1 31.2 38.1* 46.7* 55.3*
0.5 24.6 27.1 31.2 36.4* 41.5*
0.7 23.5 25.3 28.2 31.9 35.6*

1 22.7 24.0 26.0 28.6 31.2

*Studies have found the instantaneous lethal limit for cold water fish to be 32°C. Effluent temperatures exceeding 32°
would have to be evaluated for thermal plume effects according to OAR 340-41-0053 (2)(d)(B) and may be restricted.
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Table D-9 f: August 16 - 31.
These effluent temperatures and flows in this table are examples, not allocations.

Molalla R. at Canby
gage * 0.64 <18 30 50 75 100
flow rate (cfs):
Q. (MGD) Te Te Te Te Te
0.1 37.9* 50.3* 71.0* 96.8* 122.7*
0.2 28.6 34.8* 45.1* 58.0* 71.0*
0.3 25.5 29.6 36.5* 45.1* 53.7*
0.5 23.0 25.5 29.6 34.8* 39.9*
0.7 21.9 23.7 26.6 30.3 34.0*
1 21.1 22.4 24.4 27.0 29.6

*Studies have found the instantaneous lethal limit for cold water fish to be 32°C. Effluent temperatures exceeding 32°
would have to be evaluated for thermal plume effects according to OAR 340-41-0053 (2)(d)(B) and may be restricted.

Molalla Drinking Water Plant

Table D- 10 shows the applicable criteria for the location of the Molalla Drinking Water Plant. Table D- 11
shows examples of the flow and discharge combinations that will meet the excess thermal load allocation.

Table D- 10: Applicable criteria at river ile 21.6, the location of the Molalla drinking water treatment plant discharge.

Dates Applicable Criteria T °C
June 16 — June 30 16
July 1-15 18.2
July 16 — 31 20.4
August 1-15 19.7
August 16 - 30 18.1
September 1 — October 14 16
October 15 — June 15 13

Table D- 11: Molalla DWP effluent temperatures (°C), river flow, and effluent flow combinations within allocated

excess thermal load.

Table D-11 a: October 15 — October 31 and May 1 — June 15

These effluent temperatures and flows in this table are examples, not allocations.

Molalla R. at Canby
gage * 0.64 <18 30 50 75 100
flow rate (cfs):
Q. (MGD) Te Te Te Te Te
0.01 36.3* 51.8* 77.7* 110.0* 142.3*
0.02 24.7 32.4* 45.3* 61.5* 77.7*
0.03 20.8 25.9 34.6 45.3* 56.1*
0.05 17.7 20.8 259 32.4* 38.9*
0.08 15.9 17.9 21.1 25.1 29.2
0.1 15.3 16.9 19.5 22.7 25.9

*Studies have found the instantaneous lethal limit for cold water fish to be 32°C. Effluent temperatures exceeding 32°
would have to be evaluated for thermal plume effects according to OAR 340-41-0053 (2)(d)(B) and may be restricted.
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Table D-11 b: June 16 — June 30 and September 1 — October 14.

These effluent temperatures and flows in this table are examples, not allocations.

Molalla R. at Canby

gage * 0.64 <18 30 50 75 100
flow rate (cfs):

Q. (MGD) Te Te Te Te Te
0.01 39.3 54.8 80.7 113.0 145.3
0.02 27.7 354 48.3 64.5 80.7
0.03 23.8 28.9 37.6 48.3 59.1
0.05 20.7 23.8 28.9 354 41.9
0.08 18.9 20.9 241 28.1 32.2
0.1 18.3 19.9 22.5 25.7 28.9

*Studies have found the instantaneous lethal limit for cold water fish to be 32°C.

Table D-11 c: July 1 —July 15
These effluent temperatures and flows in this table are examples, not allocations.

Effluent temperatures exceeding 32°
would have to be evaluated for thermal plume effects according to OAR 340-41-0053 (2)(d)(B) and may be restricted.

Molalla R. at Canby

gage * 0.64 <18 30 50 75 100
flow rate (cfs):

Q. (MGD) Te Te Te Te Te
0.01 41.5 57.0 82.9 115.2 147.5
0.02 29.9 37.6 50.5 66.7 82.9
0.03 26.0 31.1 39.8 50.5 61.3
0.05 22.9 26.0 31.1 37.6 441
0.08 211 231 26.3 30.3 344
0.1 20.5 221 24.7 27.9 31.1

*Studies have found the instantaneous lethal limit for cold water fish to be 32°C.

Table D-11 d: July 16 — 31

Effluent temperatures exceeding 32°
would have to be evaluated for thermal plume effects according to OAR 340-41-0053 (2)(d)(B) and may be restricted.

These effluent temperatures and flows in this table are examples, not allocations.

Molalla R. at Canby

gage * 0.64 <18 30 50 75 100
flow rate (cfs):

Q. (MGD) Te Te Te Te Te
0.01 43.7 59.2 85.1 117.4 149.7
0.02 32.1 39.8 52.7 68.9 85.1
0.03 28.2 33.3 42.0 52.7 63.5
0.05 25.1 28.2 33.3 39.8 46.3
0.08 23.3 253 28.5 32.5 36.6
0.1 22.7 24.3 26.9 30.1 28.9

*Studies have found the instantaneous lethal limit for cold water fish to be 32°C.

Effluent temperatures exceeding 32°
would have to be evaluated for thermal plume effects according to OAR 340-41-0053 (2)(d)(B) and may be restricted.
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Table D-11 e: August1—-15
These effluent temperatures and flows in this table are examples, not allocations.

Molalla R. at Canby

gage * 0.64 <18 30 50 75 100
flow rate (cfs):

Q. (MGD) Te Te Te Te Te
0.01 43.0 58.5 84.4 116.7 149.0
0.02 314 39.1 52.0 68.2 84.4
0.03 27.5 32.6 41.3 52.0 62.8
0.05 24.4 27.5 32.6 39.1 45.6
0.08 22.6 24.6 27.8 31.8 35.9
0.1 22.0 23.6 26.2 29.4 32.6

*Studies have found the instantaneous lethal limit for cold water fish to be 32°C.

Table D-11 f: August 16 — 30
These effluent temperatures and flows in this table are examples, not allocations.

Effluent temperatures exceeding 32°
would have to be evaluated for thermal plume effects according to OAR 340-41-0053 (2)(d)(B) and may be restricted.

Molalla R. at Canby

gage * 0.64 <18 30 50 75 100
flow rate (cfs):

Q. (MGD) Te Te Te Te Te
0.01 41.4 56.9 82.8 115.1 1474
0.02 29.8 37.5 50.4 66.6 82.8
0.03 25.9 31.0 39.7 50.4 61.2
0.05 22.8 25.9 31.0 37.5 44.0
0.08 21.0 23.0 26.2 30.2 343
0.1 20.4 22.0 24.6 27.8 31.0

*Studies have found the instantaneous lethal limit for cold water fish to be 32°C.

Effluent temperatures exceeding 32°
would have to be evaluated for thermal plume effects according to OAR 340-41-0053 (2)(d)(B) and may be restricted.
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