




























































































































































































































































































Methodology 

The Stream Temperature Module provides a three-level approach that allows you to choose the protocol 
that meets your monitoring objectives. Objectives must be fully defined in order to decide which 
parameters and protocols are appropriate to your monitoring project. 

Equipment Needed 

For Level I; 

- Min-Max Thermometers or Recording Electronic Thermograph 
- Locking steel box and chain (or other enclosure) to protect thermograph from weather, theft, and/or 

vandalism 
- Stakes and fasteners (wires or plastic ties) to set probes/thermometers in stream. 
- Calibration thermometer 
- Water bath or 5 gallon bucket of sand for calibration 
- Aerial photos of site 
- Field notebook and pencils 

For Leyel2 ' 

- Equipment listed for Level I ; and 
- Densiometer 
- Tape measure or hipchain 
- Topographic map of site (USGS 7.5 minute, if available) 

For Level 3' 

- Equipment listed for Levels I and 2; and 
- Map wheel or digitizer 
- Air temperature probe or MinIMax thermometer for air 
- Stadia rod or measuring stick 
- Clinometer 
- Flowmeter 
- Camera 

The Levell Method 

The Level I method is designed to determine the maximum temperature regime of a stream reach or a 
specific location in a stream. Either recording thermographs or min-max thermometers may be used to 
measure temperature. Both types of instruments are discussed in the following section. 
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Protocols 

1. Select a monitoring site. 

It is often preferable to establish a site that is near the downstream end of a thermal reach, so as to 
characterize that reach rather than local conditions. A thermal reach is a reach that has similar (rela­
tively homogeneous) stream and riparian conditions for a sufficient distance to allow the stream tem­
perature to reach equilibrium with those conditions. The length of reach required to reach equilibrium 
will depend on stream size (especially water depth) and morphology. A deep, slow moving stream 
responds more slowly to heat inputs and requires a longer thermal reach, while a shallow, faster moving 
stream will generally respond faster to changing riparian conditions, indicating a shorter thermal reach. 
As a rule of thumb, it takes about 600 meters (2000 feet) of similar conditions to establish a equilibrium 
thermal reach, although that may be reduced to as little as 300 meters for a small stream under certain 
conditions. If in doubt about the length of the thermal reach, use 600 meters. Aerial photos will help in 
the assessment of stream reach conditions. 

If the reach above your monitoring site has highly variable riparian or stream channel conditions (such 
as significant tributary input within 600 meters, or major changes in riparian vegetation), you can still 
rlatermine the temperature at that site. Keep in mind that you will be characterizing localized tempera­
ture conditions as opposed to conditions of a representative reach. In other words, the stream tempera­
ture at that site could be in a state of flux, either increasing or decreasing in order to come into equilib­
rium with changing conditions. 

2. Determine the monitoring period. 

For determining maximum equilibrium temperature (i.e. maximum annual temperature) of the reach, 
monitoring should be conducted between July 15 and August 15, although the period may be extended 
until August 30 in some areas, particularly in Eastern Washington~ Late June and early July may also 
be important high temperature periods in some areas. Use local knowledge to determine the best moni­
toring period, but include the July 15 - August 15 period. Monitoring should be conducted for at least 
14 consecutive days during this period. Longer monitoring periods may improve your ability to charac­
terize the temperature regime, but will also increase the risk oflosing or damaging your equipment due 
to floods, animal damage, or vandalism. 

3. Calibrate instruments. 

Before installing thermographs or thermometers, conduct a calibration check to ensure reliability. 

Calibration of recording thenno!!lJUlhs If thermographs consist of data loggers with separate tempera­
ture probes, each data logger and probe should be marked with a unique identification code. Data 
loggers and probes should be paired for calibration in the same combinations as they will be deployed 
for monitoring. Place all probes in a .slIlilil water bath, along with a reliable reference thermometer. 
(Note: In order for the water bath to be stable, it should be water that has had plenty of time to come 
into equilibrium with room temperature, or it should be iced so its temperature will not fluctuate rapidly 
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during calibration). Iffluctuating temperatures make a stable water bath difficult to obtain, a five gaUon 
bucket fiUed with sand can be used. Allow the sand bucket to stabilize for a day prior to calibration. 
After a couple minutes of eQuilibration time, record the reading from each instrument and the reference 
thermometer. You may want to do this each minute for ten minutes or so. If any instruments are more 
than one-half degree celsius off, adjust the data from these instruments, or qualifY the data as accurate to 
+/- x degrees. If the error is biased in a consistent direction, based on multiple checks with a reliable 
reference thermometer, an adjustment can be made to the thermograph results if desired. 

Any instruments off two or more degrees C should not be considered reliable until the problem is 
corrected. This is a minimum calibration procedure. It may be improved by running calibration checks 
in two different water baths (e.g. one iced and one at room temperature). If the instrument you are 
using allows you to obtain an instantaneous reading after it is instaUed in the stream, then field checks 
with a hand held thermometer are also a good idea. Even if you can't obtain an instantaneous reading in 
the field, it's a good idea to do a field check with a hand held thermometer, record the time of the 
reading, and compare it to recorded data as a check on thermograph performance. It is also a good idea 
to perform calibration checks at the completion of monitoring as added insurance of reliability. 

Calibration of maximum/minimym thermometers Mark each thermometer with a unique identification 
number or code. Place the thermometers in a stable water bath along with a reliable reference thermom­
eter. After approximately five minutes, record the readings from both the maximum and minimum 
sides of the thermometer. When taking measurements from maximum/minimum thermometers, try to 
keep them at least partially sllbmerged in the water bath so air temperatures do not alter the readings. 
Continue to take at least two more readings at five minute increments. Then slide a magnet downward 
along the thermometers to "zero out" the maximum and minimum marker pins. Record the temperature 
at the maximum marker pin placement. Add a substantial amount of ice to the bath to bring the water 
temperature down to near 0 degrees C. Gently mix the water bath to achieve a uniform water tempera­
ture. After approximately 20 minutes of equilibration time, with some ice still present, record the 
readings from the thermometers and reference instrument. Record the maximum marker pin placement 
to determine if it has changed from the initial measurement. In addition, record the minimum marker 
pin placement. This will be the initial minimum marker placement. Let the water bath sit over night 
and again take readings from both the maximum/minimum thermometers and the reference thermom­
eter. Also, record the minimum marker pin position and compare to the initial reading. 

Maximum/minimum thermometers can be manually adjusted to the same reading as the reference 
thermometer by loosening the set screws. Alternately, the recordings from the maximum/minimum 
thermometers can be adjusted during data analysis by taking the difference from the reference thermom­
eter. If a maximum/minimum thermometer is off by more than 2 degrees C, does not track uniformly 
with the reference thermometer during calibration, or the maximum or minimum marker pins are found 
to wander during calibration, do not use the instrument. 

4. Install instruments. 

When installing the temperature probe or max-min thermometer, choose a location in the stream that is 
representative of the overaU morphology of the reach. If pool habitat is common in the reach, choose a 
location in a representative pool. The instrument should be set in the stream so that it is not too near the 
bottom so as to be unduly influenced by groundwater inflow or stratification. Ensure it is deep enough 
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so that it will not be exposed as the water level drops during the low flow period. MacDonald et al. 
(1991) recommend areas with turbulent mixing in order to obtain a representative temperature. 

Installation of recordjni thermoiraphs It is often best to set the probe at about one-half of water depth. 
near the center of the cross-section. Attach the probe securely to a stake or rock to keep it where you set 
it. Install the probe at a location where it will be shaded from direct sunlight; shade can be from the 
canopy or some other feature such as large woody debris. If no shaded locations are available, then it 
may be necessary to construct a shade for the probe (e.g. using a section oflarge diameter plastic pipe). 

Several measures can be taken to reduce the potential for loss or damage of data loggers: 

1. Place data loggers outside of the mean high water line to prevent loss during a freshet; 

2. Some data loggers must be housed in a waterproof metal or plastic box that can be locked and 
chained to a tree, and; 

3. Data logger box and cables can be covered with rocks, moss and wood to hide equipment from 
passersby. 

Installation of maximumlminimum thermometers It is important that the thermometer is protected 
from excessive movement due to turbulent flow that can cause the marker to move. Build a rock cairn 
""ith a height of approximately 8-15 cm (3-6 inches) above the stream substrate to house the maximum/ 
minimum thermometer. Locate the cairn near the thalweg where uniform flows will give reliable 
temperature readings. The site must be deep enough in the water column to insure that the thermometer 
will not become de-watered during the monitoring period. Place the maximum/minimum and a refer­
ence thermometer in the stream and wait a minute to allow the instruments to adjust to the water 
temerature. This is critical, otherwise the first maximum reading will likely be that of the air. Record 
the initial water temperatures from the maximum/minimum thermometers. "Zero out" the maximum 
and minimum marker pins with a magnet and lay the thermometer in the cairn with the top of the 
instrument slightly elevated. Place a single layer of rocks on top of the thermometer. If the stream may 
experience high, scouring flows, anchor the thermometer with string or wire to a large rock or stable 
material on the bank. 

S. Data collection and checking. 

ThennolWlllhs Ifusing recording thermographs, set to record maximum and average temperature at 
one hour intervals. The site should be visited periodically to make sure the instruments are in working 
order. Once the field monitoring is completed and the results are transferred to a spreadsheet, the data 
must be checked. Recording thermographs may begin to drift after a period of time, even if they cali­
brated all right, or direct sunlight hitting a probe or thermometer can cause a spike that does not reflect 
actual water temperature. The best way to detect spurious data is to prepare an X -Y graph of the results. 
Field checks can also be used to detect gross errors. Spurious data (spikes or drift that cannot be ex­
plained) should be censored before maximums, minimums, or averages are calculated. 

Maximumlminimum thennometers If using min-max thermometers, record data and reset thermom­
eters every one to three days, preferably at the same time each day. By resetting them often, you will be 
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able to establish how often high temperatures are reached, and also will be able to characterize the 
diurnal temperature range. If, however, your objective is only to determine the maximum temperature 
that is reached over the monitoring period and you aren't concerned with how often it is reached, you 
may leave the min-max thermometer out for longer periods without reading or resetting it. 

Min-max thermometers should always be read and reset while in the water, so that air temperature 
doesn't influence the marker pins. Also, it is best to reset them in the morning when air temperatures 
are somewhat near the daily mean. Record the information and lay the thermometer back in the cairn. 
Wait a minute to ensure the thermometer is back at equilibrium and then "zero out" the marker pins 
with the magnet. At the end of the monitoring period, record the final temperatures and take a reading 
with a reference thermometer to gauge if the maximum/minimum thermometer is still performing 
properly. 

The LeyeJ 2 Method 

The Level 2 method is designed to: I) determine the maximum temperature regime ofa stream reach; 
and 2) provide data that can be used to test and improve the Temperature Screens used to design RMZs. 

Protocols 

I. Monitor stream temperature as described for Levell. 

2. Determine canopy closure/shade level. 

Use a spherical densiometer at evenly spaced intervals to determine average canopy closure for the 
thermal reach above the monitoring site. See the TFW Ambient Monitoring Reference Point Survey 
Module for a discussion on taking canopy closure measurements. Take the canopy closure measure­
ments at 50 meter intervals throughout the thermal reach. The thermal reach extends 300-600 meters 
above the site, depending on stream size (see selecting a monitoring site, above). If the percent canopy 
closure varies by more than 20% between measurements, then take additional measurements at 25 meter 
intervals to more accurately determine the average percent canopy closure for the reach. (In order to 
save time, it may be preferable to determine canopy closure at 25 meter intervals from the start, thus 
avoiding the need to back-track in cases where the variability exceeds 20%). In addition to calculating 
the average canopy closure, keep track of the percent canopy closure at each plot and note plot locations 
on a map or sketch of the reach to document how the shade level varies through the reach. At each plot, 
stand in the center of the low flow channel and measure canopy closure four times facing upstream, 
right bank, downstream, and left bank, and average these to obtain canopy closure for the plot. Depend­
ing on whether the canopy is primarily open or closed, it may be easier to count openings and determine 
percent skyview, and then convert this to canopy closure. 

3. Determine reach elevation. 

Determine the elevation at the midpoint of the thermal reach from a topographic map. 
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4. Determine Water Quality Standard Classification of the reach. 

The classification of streams is established by the provisions of Sections 120 and 130 of Chapter 173-
201A WAC (the State Water Quality Standards). The stream you are monitoring may be specifically 
classified in Section 130, or its classification may be determined by the downstream water it is tributary 
to or its location (e.g. all streams within national forests, national parks, or wilderness areas are Class 
AA). A copy of the water quality classification list is included in Appendix A. 

5. Determine temperature region. 

Determine whether the site is located in the Coastal, Western Washington, or Eastern Washington 
temperature region (Figure 1). These regions generally correspond to ecoregion boundaries. 

The l,cYe1 3 Method 

The Level 3 method is designed to: 1) determine the maximum temperature regime of a stream reach; 2) 
provide data that can be used to test and improve the Temperature Screen used to design RMZs; and 3) 
provide data that can be used to test and improve the empirical relations in the lFWTEMP model used 
to determine shade requirements in RMZs. The additional information will also allow a more complete 
assessment of factors influencing stream temperature. 

Protocols 

1. Monitor stream temperature as described for Levell, and detennine canopy closure, elevation, 
Water Quality Class, and temperature region as described for Level 2. 

2. Determine distance from divide. 

Measure the stream distance from the monitoring site up the drainage network (longest tributary) to the 
drainage divide on a topographic map using a map wheel or digitizer (Figure 2). This parameter is 
needed to run the lFWTEMP model, and the model uses this distance to approximate water depth and 
groundwater inflow rate based on empirical relationships. 

3. Monitor air temperature. 

Using procedures similar to those described for stream temperature, install a thermograph! thermometer 
in the riparian zone, near the stream bank, about 1 meter off the ground. Make sure it is shaded from 
direct sun. Set recording thermographs to record average rather than maximum hourly temperature. 

1993 TFW Ambient Monitoring Manual Temperature - 10 



-~ 
IN 

~ 

f. 
~ 
~. 
~. 

( 

i 
i 
--

STREAM TEMPERATURE REGIONS OF WASHINGTON 

, " .... " .... -11 'I - ,-, 
~ .... 

,,- . 

... 
.' 

/' .. . ~.- .~" 

.... .<~~.~}\ ... 
.. ... :'" . ' , 

·r::···.-- ':; .. :, 
' . ~ ..... . t t . .Io :- " '. " ' , 

WESTERN WASHINGTON I 
,.<... \\, .. \ -

~ ,}'--': ;~'<" "-', 
t :: ....... 

,.J... :.... • •••.. 
" ~~ ... ""' .. 

" .... 
. ... 

.' 
J 

,_' :,·--,,·····_;:-····,"i('····· _··, 
. 

\':;~t:') '}:'«,_:~{ 
-' .. / :' ,, -.. -

: : ', : 

:{ EASTER~_W~HlNGTON J 

·· .. .r ..... V ·,··.::··-,·, '''''''''''''''f '' ' / 
....... -~ t 

" 

':: 

.:: ... .. '\:.,~~ . ~ .... \ 
t .• } •• 

....... 1 .•• _ •• , ./ • • . 

\ \ ...... ,,' ... : .. -<. ... , ,'" 

.. i; ···>·)'!'·;;'~; ( .. : .•.. ~{ ...... . 
<.... -" -",,- ''::-\''/ ,.,' •• /, ,,_J"" / 

, " . 
-' ! , 0' ·'·':t·· 

.. ,_.,1'1. , 
'-- . 

.. ..... Water Resource Inventory Area Boundary 

Figure 1: Temperature Regions for Applying TFW Temperature Screens 
and TFWTEMP Model 



~ 

\ , , 
\ 
\. 

2500 

1100. 

'-. 
-_ .... 

t?'2";00 

\'l\o€:· - - - ... - -o _-
..... ~ - .. - ~--'---~ 

Scale: 1 inch: 1 mile. 

Use a 7' or IS' USGS topographic map, or a Water Type map. Pinpoint the site(s). Detennine the divide, by 
freehand-drawing a line between the next-to-highest contour lines (2500 ft. in this example), making sure you 
intersect with the highest contour line as well (2600 ft.). Using a ruler or a map wheel. measure from the site up 
to the hand-drawn divide line, moving up the stream channel. ruse the contour lines to approximate the channel 
if the channel is not on the map.) TFWI'EMP requires tbe distyance-from-divide value in miles or kilometers. 

In this example, distance from divide from Site A is 4.5 miles, and 3.4 miles from Site B. 

Fig. 2. Distance from divide detennination. 
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4. Measure stream depth and width. 

Measure water depth and bankfull depth at cross-sections spaced at 50 meter intervals through the 
thermal reach. Also measure wetted and bankfull width. These should be measured during the same 
flow regime as the monitoring period (i.e. summer baseflow). 

5. Document other parameters. 

These are optional depending on your objectives and the level of evaluation you wish to cQnduct: 

Groundwater inflow rate This is difficult to determine, but can be approximated. Careful discharge 
measurements made at the upstream and downstream ends of the thermal reach on the same day and 
time of day can be compared to yield an approximation of the flow gain or loss within the reach. This 
can be converted to groundwater inflow rate (volume per unit length). Whether or not the rate is mea­
sured, make notes of obvious groundwater features such as significant springs or seeps or places where 
the stream appears to lose flow to the subsurface. 

Riparian Manaiement Zone Width Determine the average RMZ width on each side of the stream by 
measuring from the ordinary high water mark to the edge of the RMZ (determined by tree markings 
and/or harvest boundary) at each transect established for stream depth/width or canopy closure (prefer­
ably 50 meter intervals). 

Other RMZ Characteristics At each RMZ width transect, make a visual estimate of other important 
characteristics including the ratio of hardwoods to conifer at that location, seral stage of the riparian 
forest, extent of blow down, and other pertinent observations. Document with photographs wherever 
possible. For more objective data on these characteristics, plots can be installed for sampling the hard­
wood/conifer ratio, etc. See Washington Department of Wildlife (1990) for methods. 

Stream Gradient, Using a clinometer, take gradient between 50 meter sampling points, or more often if 
necessary. 

Channel Mm:phoIQi)' Describe the predominant channel morphology within the reach; note whether 
there is substantial modification by aggradation, debris flows, beaver activity or other influences. The 
classification scheme given in Montgomery and Buffington (1993) may be used to describe channel 
morphology. 

Study Design Considerations 

If the monitoring objective is to test the effects of a land management activity (e.g. timber harvest) on 
the temperature regime of a stream reach, there are various alternatives for designing the monitoring 
program. The main difference between characterizing the conditions of a stream reach and evaluating a 
management activity is the need to establish a reference point of comparison to assess effects of the 
activity. Either an upstream/downstream design or a before/after design may be used, or the two ap­
proaches can be combined. There are advantages and disadvantages to each approach. 

1993 TFW Ambient Monitoring Manual Temperature - 13 



The before/after design requires a minimum of two summers. The pretreatment summer provides the 
control against which the effects of changes caused by management are compared. If both the before 
and after monitoring periods are representative of maximum equilibrium temperature conditions (i .e. 
monitored between July 15 and August 15), then the comparison is valid and incremental temperature 
change can be assessed. This sample design requires the assumption that minor year to year climatic 
variability is inconsequential to stream temperature conditions, since the maximum equilibrium stream 
temperature is independent of minor fluctuations in regional air temperature maximums. Rather, the 
maximum equilibrium temperature of a given stream reach is dependent primarily on riparian conditions 
as they affect local air temperature, solar radiation, and relative humidity. Major variation in regional 
summer weather and air temperature would invalidate the assumption of year to year comparability. 
This can be checked by reviewing regional NOAA weather station records. 

The upstream/downstream design can be conducted in a single summer. It requires monitoring at the 
upstream end of the thermal reach affected by management to establish incoming stream temperature 
(i.e. the conditions resulting from the thermal reach above the treatment). If the riparian vegetation and 
stream channel of the upstream reach are similar to that of the downstream reach before management 
(i.e. similar stand age, similar stream morphology, etc.), then an assessment of the incremental tempera­
ture change attributable to the management can be made by comparing upstream and downstream 
values. Any major differences between the upstream and the pre-management downstream reach would 
invalidate an assessment of incremental change, but one could still assess the effects of management on 
stream temperature as water flowed through the affected reach. 
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APPENDIXES 

Appendix A. 
Water Quality Classification List 
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17J·20IA·110 Water Quality Standards-Surface Waters 

II APPENDIX A II 

~ WAC 17J.201A·120 General dassllicatlons. General 
,.. classifications applying to various surface water bodies not 

speCifically classified under WAC 173·20IA·130 or 173· 
:20IA·140 are as follows: 

(I) All surface waters lying within national parks. 
national forests. andior wilderness areas are classified Class 
AA or Lake Class. 

(2) All lakes and their feeder streams within the state 
are classified Lake Class and Class AA respectively. except 
for those feeder streams specifically classified otherwise. 

ICb. l7J.lOtA WAC-jI. 101 

(3) All reservoirs with a mean detention time of greater 
than 15 days are classified Lake Class. 

(4) All reservoirs with a mean detention time of 15 days 
or less are classified the same as the river section in which 
they are located. 

(5) All reservoirs established on preexisting lakes are 
classified as Lake Class. 

(6) All unclassified surface waters that are Dibutaries to 
Class AA waters are classified Class AA. All other unclas· 
sified surface waters within the state are hereby classified 
Class A. 

(StalutOry AUlhorilY: Chapler 90.48 RCW. 92-24-037 (Order 92-29), § 
173-201 A-120. filed 1112519:2. effective 12126192.] 

WAC 173·201A·130 Specific c1asslfications­
Freshwater. Specific fresh surface walers of the state of 
Washington are classified as follows: 

( J) Americ.1.ft River. 
(2) BiC Quilcene River and tributaries. 
(3) Bumping Ri...er. 
I~) Bum( Brid,e Creek. 
(S) Cedar River from Lake Wash;·nlton 10 the 

Maplewood Brid,e (river mile 4.1), 
(6) Cedar River and tributaries (rom the Maplewood 

Brid,e (nver mile 4.1) to Landsburg Dam (river 
mile 21.6). 

(7) Cedar River and tributaries from Landsbur, Dam 
(river mile 21.6) to headwaters. Special condilioa -
no waste dischar,e will be penniued. 

(8) Chehalis River t'rom upper boundary of Grays 
Harbor al Cosmopolis (river mile 3.1. longitude 
123c.S'4S M W) to Scammon Creet (river mile 
65.8). 

(9) Chehalis River from Scammon Creet (river mile 
65.8) to Newaukum River (river mile 7S.2). SpeCial 
condition - dis50lvcd oXYJCn shall exceed S.O melt 
from June I 10 Sepcember 15. For the renwnder ot' 
lhe year. the dissolved oxygen shall meet Class A 
CriltriL 

(10) Chehalis River from Newautum River (river mile 
75.2) 10 Rock C ... k (river mile 106.7). 

(II) Chehalis River. from Rock Crect (river mile 106.1) 
to headwaters. 

((2) Chehalis River. south fort.. 
(13) Chewuch River. 
(14) ChiWIWI River. 
(IS) Cispus River. 
(16) Clearwater River. 
t 17) Cle Elum River. 
t t 8) Cloquallum Ct<ek. 
(19) Oover Creek from outlet of Lake SpanawlY to inlet 

of Lake Steilacoom. 
(20) Columbia River from mouth 10 Ihe Washington­

Orqon bonier (river mile 309.3). Special condilions 
, temperature sh:lll DO( exceed 20.00C due 10 human 
lCIivities. When natural conditions exceed 20,o-C. 
no temperature increase will be allowed which will 
lOlise the receiving water temperature by greater than 
0.3-C: nor shall such temperalure increases, al any 
lime. exceed 0.3-e due 10 ~fty single source or 
1.1-<: due 10 all such activities combined. Dissolved 
oxygen shall e"ceed 90 percent of saiuration. 

Class AA 
Class AA 
ClISS AA 
Ctass A 

Class A 

Class AA 

Class AA 

Class A 

Class A 

Class A 

Class AA 
Class A 

Class AA 
Class AA 
Class AA 
Class A 

Closs AA 
Class A 

Class A 

Class A 

IllnSI9~) 



(21) 

Ill) 

(23) 
(24) 

(25) 

(26) 

(27) 

(28) 
(29) 
(30) 

(31 ) 

(32) 
(33) 
(34) 
(3S) 

(36) 

(37) 

(38) 
(39) 
(40' 

(41) 

(42) 

(43) 
(44) 

(45) 

(46) 

(47) 

(4K) 

(49) 

(SO) 

1III2S~2) 

Water Quality StaDdards-Surface Walers 173-201A·130 

Columbia River from Washington·Oregon border 
(nvcr mile 309.3) 10 Grand Coulee Dam (rivcr mile 
596.6', Special condition from Wastungl0n·Oregon 
border (river mile 309.3) 10 Prie~t Rapids Dam Inver 
mile 397 .1). Temperature shall not exceed 20.0"C 
due to human ac(ivuies. When natural conditions 
exceed lO.O°C. no temperature increase will be 
allowed which willl'llsc the receiving water temper· 
ature by ,realcr th.:I.n a.3°e: nor sh.:all such tempera· 
ture iOCrt3liCS. at any time. exceed t=3-"n +9). 
Columbia River from Grand Coutee Dam (nver mile 
596.6) to Canadian border (nver mile 745.0). 
Colville River. 
Coweeman River from mouth to Mulholland Creek 
(nver mile 18.4). 
Coweeman River from Mulholland Creek (nver mile 
18.4) 10 headwaters. 
Cowlitz River from mouth to base of Riffe Lake 
Dam (river mile 52.0). 
Cowlitz River from base of Riffe Lal;.e Dam (river 
mite S2.0) 10 headwaters. 
Crab Creek and tributaries. 
Decker Creek. 
Deschules River from mouth to boundary of 
Snoqualmie National Forest (river mile 48.2). 
Deschutes River from boundary of Snoqualmie 
National Forest (river mile 48.2) to headwaters. 
Dickey River. 
Oosewallips River and tributaries. 
Duckabush River and tributaries. 
Dungeness River from mouth to Canyon Creek 
(river mite 10.8). 
Oungeness River and tributaries from Canyon Creek 
(river mite 10.8) to headwaters. 
Duwamish River from mouth 50Uth of a line bearing 
254· true from the NW comer of henh 3. lenninal 
No. 37 10 the Black River (river mile 11.0) 
(Duwamish River conlinues as the Green River 
above the Black River). 
Elochoman River. 
Elwha River and tributaries. 
Enuat River from Wenatchee National Fon:st bound-
ary .river mile 20.S) to headwate~. 
Grande Ronde River from mouth to Orelon border 
(river mile 37). Special condition - temperature 
shall nOI exceed 20.0·C due 10 human activities. 
When natural conditions exceed 2O.00c. no tempera-
ture increase will be allowed which will raise lhe 
receiving wiler temperature by greller than 0.3ee; 
nor shall such lemperalutC increases. at any time. 
exceed t=341(T +9). 
Grays River from Grays River Falls (river mik 15.8) 
10 headwaters. 
Green River (CowlilZ County). 
Green River (King County) from Black River (river 
mik 11.0 and point where Duwamish River contin-
ues a~ Ihe Green River) to weSI boundary of Sec. 
17·T2IN·R6E (wesl boundary of Raming Geyser 
Stale Park at river mile 42.3), 
Green River (King County) from weS( boundary of 
Sec. 27·T2IN-R6E (wesl boundary or Flaming 
Geyser State Pad. river mile 42.3) 10 west boundary 
or Sec. 13-TIIN·R7E (river mile S9.I). 
Green River and tribuW'ies (King County) from west 
boundary of Sec. 13-TIIN-R7E (river mile 59.1) to 
headwaters. Special condilion - no waste discharge 
will be permitted. 
H3mma Hamma River and tribularies. 
Hanaford Creek from mouth 10 east boundary of 
Scc.15-TISN-R2W (nver rmk: 4.1). Spc:clal condi-
tion - dissolved oxygen shall c:IlI,:eed o.S miYL. 
Hanarord Creek from easl boun..Jary of Sec. 2S· 
TISN·R2W (river mile 4.1) 10 headwalers. 
Hoh River and lribularies. 

Class A 

Class AA 
Class A 

Class A 

Class AA 

Class A 

Class AA 
Class B 

Class AA 

CllSs A 

Class AA 
Class A 

Class AA 
Class AA 

Class A 

CIas, AA 

Clau B 
CLlss A 

Class AA 

Cb .... s AA 

Class A 

Class AA 
Class AA 

Class A 

Cla.~~ AA 

Cla~s AA 
Class AA 

CI3SS A 

Cla.ss A 
Class AA 

(5 I) Hoquiam River (continues as west fork above east 
fork) from mouth 10 nver mile 9.3 (Dekay Road 
Bridge) (upper limit of tidal innuence). Class B 

(52) Humptulips River and tribularies from mouth 10 
Olympic National Forest boundary on east fork 
(river mile 12.8) and west fork (river mile 40.4) 
(main stem continues as west fork). Class A 

(53) Humpculips River. east fork from Olympic Nllional 
Foresl boundary (nver mile 12.8) 10 headwalers. Class AA 

(54) Humptuhps River. west fork from Olympic National 
Forest boundary (nver mile 40.4) to headwlrers. Class AA 

(SS) Issaquah Creek. Class A 
(56) Kalama River from lower Kalama River Falls (river 

mile 10.4) 10 headwaters. Class AA 
(S7) Klickiw River from Lirtle 'Klickil.ll River (river mile 

19.8) 10 boundary of Yakima Indian Reservllion. Class AA 
.58) Lake Washington Ship Canal from Government 

Locks lriver mile 1.0) to Lake Washington (river 
mile 8.6). Special condition - salinily shall not 
exceed one pan per thousand (1.0 ppt) II any point 
or depth alon, a line thai transects the ship canal .. 
the UniversilY Bridge (river mile 6.1). Lake Class 

(S9) Lewis River ..... fori<. from Multoo F .... (ri .... mile ; 
24.6) to Iteodwatets. Class AA 

(60) Linle Wenatchee River. Class AA 
(61) Methow River from mouth to Chewuch River (river 

mile SO.I). Class A 
.62) Methow River from Chewuch River (river mile 

50.1) to headwalers. Class AA 
(63) Mill Creek from mouth 10 131h Street Bridle in 

WaUa Walla (river mile 6.4). Special condition • 
dissolved oxygen concentralion shall Clceed 5.0 
mgIL. Class B 

(64) Mill Creek from 13th Street Bridge in Wana Walla 
(river mile 6.4) 10 Walla Walla Waterworks Dam 
(river mile 2S~)' Class A 

(65) Mill Creek and lribuwies from cily of Walla Walla 
Wllerworks Dam (rivermile 25.2) to headwaters. 
Special condilion - no waSle discharge will be 
pennined. Class AA 

(66) Naches River from Snoqualmie National Forest 
boundary triver mile 35.7) 10 headwaters. Class AA 

(07) Naselle River from Nasclh: "Falls· (cascade at river 
mile 18.6) to headwaters. Class AA 

(68) Newaukum River. Class A 
(69) Nisqually River from mouth 10 Alder Dam (river 

mile 44.2). Class A 
(70) Ni ...... ly River from Alder Dam (river mile 44.2) 10 

Iteodwaters. Class AA 
(71) Nooksack River (rom moulh 10 Mapk Creek (river 

mile 49.7). Class A 
(72) NooIcsacIc River from Maple Creek (river mile 49.7) 

to headwaters. Class AA 
(73) Nooksack River. south fork. from mouth 10 

Skookum C ... k (river mile 14.3). Class A 
(74) Nooksack River. south fork. from Skookum Creek 

(riVet mile 14.3) 10 headwaters. Class AA 
(7S) Nooksack River. middle fodt. Class AA 
(76) Okanog.n River. Class A 
(77) . Palouse River from mouth to south fork rcolCIl. 

river mile 89.0). Class B 
(78) Palouse River from south fork (Colfax. river mile 

89.6) 10 Idaho border (river mile 123.4). Special 
condition· temperature shall POt exceed 20.00C due 
to human activities. When natural condilions exceed 
20 OQC. no temperature IftcrC!a.~e will be allowed 
wht.:h will raise the recelvmg waler temperature by 
greater than 0.3·C: n01 shall such lemperllurc 
increa.lIICs. II any lime. exceed 1=341(T +9). Class A 

ICh. 17J·20IA WAC-po III 
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(79) Pend Ott,lk River from CMl3d~ bonier (nvcr mitt 
16.0) 10 Idaho border (river mile 87 .7) . Special 
condition· tcmpcralure shall not uceed 20.0·C due 
10 human atUvltlCS. When [\Olrural condilion.c; c~cecd 
~O.O·C. no temptr'lure incruse will be allowed 
which will rllsc the Rce,..,ine: water temperature by 
Irealer than 0.3°e: nor shall such temperature 
Increases, ,I any lime. ucecd t-?t4ICT +9). 

(SO) Pilchud: River from city of Snohomish Waterworks 
Dam (river miw: 26.8) 10 headwaters. 

(81) Puyallup River from mouth 10 river mile 1.0. 
(82) Puyallup River from nvcr mile 1.0 to KlnlS Creek. 

In.., mil< 31 .6). 
(83) Puyallup River (rom Kines Creek Cnver mik .11.6) 

10 headWJaeB. 
(&4) QUCClS River and tributaries. 
laSI QuilloY1ll< Rive'. 
(16) Qui .... k Rive, .... lribularics. 
(17) Salmon C ... k (Cut Counly). 
(88) Salsop River from mouth 10 west fork (river mile 

6.4). 
(a9) Sa.sop River ..... lad<. 
(90) Sa.sop Rive,. middle lad<. 
(91) Satsop River. we51 fort. 
(92) Skllil River from moutb 10 Skiyou Slou~h·lower 

• nd (rive, mil< 2S.6). 
(93) SUlie River and cribuwies (includes Baker. Suu. 

Sujalile. and Cascade rivcrs) from Skiyou Slough­
lower end. (river mile 2S.6) 10 Canadian border 
(nvcr mile 127.0). Special condilion • SU,. Rive, 
(Oarse by-pass reach) from Gcqe Dam (river mile 
96.6) 10 Gorce Powerhouse (ri\'cr mile 94.2). 
Temperllure shalllOf uceed 21·C due 10 human 
activities. When MlVnJ coodiEions uc:eed 21-C. ftC) 

temperature increase will be allowed which will 
r:ai~ the ruei ... in, Wiler lemperalure by IreIlCf than 
0.3·C. nor shall such Ie~un: incr=~s. "1 iIn)' 

lime. er.C'ftd t=l4ICT .9). 
(94) Sltokomish River and lribularies. 
(9S) Skookumchuck River from Blood ... Run Creek. (river 

mile 21.4) 10 htadwa~rs. . 
1961 Skykomisll Rive, lrom mG4IClt 10 May C ... k lobov. 

Gold Bar at river mile .1.2). 
(97) Skykomish Rive, lrom May C ... k (above Gold Bar 

at river mile .1.2) 10 headWllerl. 
(98) Snake River from mouth 10 Washin,IOCI·ldaho­

Oregon bonier lriver mile 176.11. Special condition: 
(3) Below Oearwlaer River (river milt 139.3). Temper· 

;alare shall noc exceed 2OJ)"C due 10 hulNll iM:tivi­
lies . When naeural condieion~ ucced 2O.O"C. no 
lemperaeure increase will be allowed which will 
raise the rueivinl water tempcriture by Irtater than 
0.3°C: nor shall such tempen.ture increaq,J, II any 
lime, exc:eecl t=l4I(T +9), 

(b) ... bove Clearw ... , Rive, (river mil< 139.)). Temper· 
ature shall DOt exceed 20.O"C due 10 human activi­
IteS. When .aIDra) conditions exceed 20.ere. DO 
lempenlwre incnJistS will be allowed whicb will 
raiK the receivinl wiler lemperatwe by .rellef than 
0.3°e: nor shall such temperalare increaK!!. at any 
lime, Clceed O.3"C due 10 any sin,lc source or 
1.1 "C due 10 Jill such acuvnies combined. 

(99) Snohom~h River (rom mouth and cast of kln!!itudc 
122°I3'40"W upMream to latitude 41"56'JO"N 
("outhern lip or Ebey Island 011 rlvcr mile 8.1). 
SpeNt condilioe • Ii.-cal .:oIiform or,anism levels 
"hall both noc exceed a a;eometric mean vaklc of 200 
colonie5l100 mL and nDi have more than 10 percent 
of the samples oblained for calculaling the mean 
, .. aJue exceed;n, 400 colon;esllOO mL. 

(100) Snohomish River up!itream from laUludc 41~56'J()"N 

(southern lip 01' Ebey Isl~nd fl\'er mil ... )I, I) to 
("llnnucnc.:e With Skykoml!lh 3nd Snoqualmie: Rivcr 
lnvtr mile .!O.5). 

(Cb. 173.:101" W"C-p. III 

CI;ass A 

CI;assAA 
Class 8 

Cbs!l A 

Clas!l AA 
Class AA 
Class AA 
Cb.S!l AA 
CI;a.u A 

Clas!' A 
Class AA 
Clas!' AA 
Class AA 

Class A 

03MAA 
Class AA 

CI.;1sS AA 

CIil.~S A 

Class ...... 

Cla~~ A 

Class A 

1101} 

( 102) 
11031 
II (») 

11051 
,1061 

1107) 

Snoqu:.lmle: River and tobutomes from moulh 10 
wesl boundary of Twin Falls Siale Park on south 
fon. (rh'cr mile 9.1). 
Snoqualmie: River. middle fork. 
Snoqullmie River. nonh fork . 
Snoqualmie River. south fork. from WCSI boundary 
of Twin Falls Swe Park (river mile 9.1) to headwa· 
tets. 
Soleduck RiYC"f and tributaries. 
Spokane River from mouth to Lon, Lake Dun (river 
mile 33.9). Special condition • lempem~ shan noc 
exceed 20.0·C due to human activilics. When 
natural conditions exceed 20.0·C. no temperature 
increase wtll be allo~d which willl1lise the receiv· 
inl Wiler temperature by ltealer Ihan 0.3·C: nor 
shall such tempef:1lure incteucs. ill ;my lime. exceed 
1=341(T ... 9). 
Spokane River (rom Long Lake Dam (river milc 
33.9) 10 Nine Mile Bridle (nver mile 58.0). Special 
condillons: 

(a) The average euphotic ZODe concentration of 10111 
phosphorus (as P) shall IlOl exceed ~S~gIL dunn, 
.he penod 01 lun. I (D Octobe, 31. 

(b) Temptrauue shall nOC exceed 20.O"C. due 10 human 
activities. When natural conditions exceed 2O.O"C • 
no temperalure IftCTe&Se will be .. &owed which ... iII 
raise the teceivine water lCmperalure by pealer Ihan 
0.3"C: nor shall such temperature increases. at an)' 

Class A 
Class AA 
Class AA 

Class AA 
Class AA 

Closs A 

lime cx.ceed t=l4l(T +9). Lake Class 
IIOS} 

,1(9) 
(110) 

(III) 

(Il3) 

(114) 

(115) 
(116) 

(117) 

( lIa} 

(119) 
(120) 

1111, 

Spokane River from Nine Mile Bridle (river mde 
58,0) '0 !he Idaho borde, (rive, mil< 96.S). Tempe" 
ature shall not eacced 20.O"C due to human actiyi· 
lies . When nalural conditions cx.ceed 20.0·C no 
temperature iRereale will be aUowed whicb will 
raise the rec:eiYin. waler temperat\ft by pater thu 
0.3°C: nor shall !ouch temperature increases. at any 
lime exceed I=W(T +9). 
S&ehelcin RIver. 
Slilla,uamish River from mot.Mh to nonh and south 
forks (river mile 17.8). 
Slilla,uamish River, nonh fork. from moulh 10 
Squi .. C...t lrive, mile .J1.2}. 
Stilla,Ulmish River. nonh fork. from Squire Creek 
(river mile 31.2) 10 headw.lCfS. 
Slil1a,uamish River. south fork. from mouth 10 
C .. yao C...t (rive, mil< 33.7}. 
Stillopamish River. soudI lad<. !rom Canyon C,..k 
(river mile 33.7) 10 headwalCrs. 
Sulphur C...t. 
Sultan River from mouth 10 Chaplain Creek (nycr 
mil< S.91. 
Sulw River and tribularies from Chaplain Creek 
(riYer mile 5.9) 10 headwaters. Special condilion • 
no w .... disdlalJ< will be pennitled above city of 
Everen Diversion Dam (riycr mile 9.4). 
Sumas River from canadian border (river mile 12) 
to headwaters (river mile 23). 
Tieton River. 
Toll Rivet. souch fort and tribucaries from ~h 10 
we!';t boundary of Sec. 31 -T26N-R9E (river mile 
6.9). 
Tull River. ~h fork from west boundary of Sec. 
JI·T26N·R9E (river mile 6.9) 10 headwalers . 
Special condition - no waste di~charle will be 
pcnnmed. 
Toucl'k.'1 Rive-r. nonh fork from ~)1on waler "\lake 
slruc:tu~ lriver mile 3.0) 10 headwaaen. 
Toutle River. north fork. from Green River to 

Class ... 
Class ...... 

CIISS ... 

Clau ... 

CIISS ...... 

Clau ... 

Class A ... 
CILU 8 

Clau ... 

Clau AA 

Closs ... 
Clau ...... 

Class ...... 

Cla1;S AA 

Class ...... 

he3dwalers. CI.:1$." AA 
(124) Toulle River. SOUlh fork . Class AA 
fl2S) Tucannon Riyer from Um'llilla Nallonal Forest 

houncbry (river mile 38.1) to headwalers. Clasl'; AA 
1126) Twi~p River. C13ss AA 
(117) Union River and lributaricl'; from Bremcnon W3ler· 

worts O;am (river mlk 6.9l to hQdw3ten. Spea.1 
condiuon - no W'!lte dtscharce ... ili be: pennilled. Clasl'; AA 

(l112S1921 
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(118) Wall .. Wall:. Ri ... er from moulh 10 Lowden lOry 
Creek .11 n ... ct mile 27.2), Class B 

111ql Walla Walla River .rom Lowden (Ory Cfttk.llt nvcr 
mile 27.2) to Ore:p border (n\ler mile 40t SpcC:131 
condition · temperature shall not exceed 10.0·C due 
10 hUm:ln actlvilaes. When nilural condi(ion~ ucced 
20.0·C. no temperature increase will be Illowed 
whu:h will raise (he receiving wiler lempefltu" by 
, realer than O.3·C; nor shaU such lemptfllure 
IncrustS. II any l&mc. exceed 1=341CT +9). Class A 

(130) Wenatchee River from Wenltchee Nalion.al Forese 
boundary (river mile: 27.1) to headwtlers. Class AA 

11311 While River (Pierce- King (ountin) from Mud 
Mountain Dam (river mile 27.1) to headwaters. CI;m AA 

1132) While River (CbeIU1 County). CI3~~ AA 
f 133) Wildcat Creck. Class A 
(1)4) WiII:.pa River upstream of a line beanne 70· (rue 

lilrouth Mailboor Slouch light lriver milt 1.1" Closs A 
IllS) Wis!Wh Ri_ I"",, _ 10 river milt 6 (SW I,. 

SW 1/4 NE 1/4 Sec. 21-Tl8N·R9WI, Class B 
fl36) Wishbh River (rom river mile 6 (SW 114 SW lb. 

NE 1/4 Sec, 21-TIIN-R9W) 10 ..... lork lri .. , milt 
17,7), Class A 

(137) Wishkah River from west fork of Wishkah River 
(river mile 11.7> to souCh boundary of Sec. 33· 
T.!IN-RIW (ri .. , mile 32.0), Class AA 

(1311 Wishltah Ri_1IId tributaries '''"'' .... h bounduy 
of Sec, 33-T.! I N-RSW (ri.., mile )2,0) 10 headwa­
terS. Special_iDa· .. _ disdwJe will be 
petIIII1Ied, Class AA 

11391 Wy_ RIver lrom _ 10 Olympic Nat_ 
F ..... bounduy (river mile 45,9), Class A 

(40) Wynoochec River from Olympic National Forest 
boundary lriver mile 45.9) 10 headwaten, Class AA 

(1"41) Yakima Rivet from mouth to Cle Elum River (river 
mile 18S.6). Speeill condition - temperature 5ba1l 
nOl exceed 21.o-f: due 10 hUmID actiVllitS. Whe. 
natural conditions exceed 21.o-C. DO temperaam 
incfUK will be allowed wbic:b win Rise the receiv­
in, wiser temperature by ,realer dun O.) ·C: ItOf 

.. hall such ft:mpc:, .. ~ iac:ruses. :aI any limE. exceed 
I=W(T +91, Closs A 

(I"~) Yakima River from Cle Elum River Iflvcr mile 
115,6) to _waten, Class AA 

IS'alulory Authorily: Ch.apte,9O,41 RCW, 92-24·037 IOrde, 92-29). § 
173-20IA-130. filed 11125192. .lrcai .. 12r.!6192,1 
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