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PA Water Quality Standards

• Implement Sections 5 and 402 of The Clean 
Streams Law and Section 303 of the Federal 
Clean Water Act.

• Protected water uses, water quality criteria 
and an antidegradation policy.

- 25 Pa. Code Chapter 93
- 25 Pa. Code Chapter 16



Temperature Criteria

Protected Use(s): Aquatic Life
Reason(s) for criteria: Protect aquatic organisms from 

the adverse affects associated 
with excessive or abrupt 
changes in temperature. 



History of Temperature Criteria in Pennsylvania

• 1962 Sanitary Water Board (SWB) adopts 
maximums of 58°F for trout streams and 
93°F for non-trout streams. 



History of Temperature Criteria in Pennsylvania

• 1973 Department of Environmental Resources (DER) 
retains the 93°F maximum, revises trout 
streams to “not more than a 5°F rise above 
natural temperatures or a maximum of 58°F” 
and adds similar language for 2 additional 
criteria with maximums of 86°F and 87°F. New 
criteria were added for trout stocked streams, 
which includes a maximum of 74°F from Feb. 15 
to July 31.



History of Temperature Criteria in Pennsylvania

• 1979 DER deletes the 93°F maximum and retains the 
87°F criterion for protection of warm water 
fishes (WWF). The cold water fishes (CWF) and 
trout stocking (TSF) criteria generally remained 
unchanged.



History of Temperature Criteria in Pennsylvania

• 1987 DER adopts Pennsylvania’s current temperature 
criteria to protect the WWF, CWF and TSF uses 
defined in 25 Pa. Code Chapter 93. 



§ 93.3. Protected Water Uses. TABLE 1
Aquatic Life
CWF  Cold Water Fishes—Maintenance or propagation, or both, of fish species 

including family Salmonidae and additional flora and fauna which are 
indigenous to a cold water habitat.

WWF Warm Water Fishes—Maintenance or propagation of fish species and 
additional flora and fauna which are indigenous to a warm water habitat.

MF Migratory Fishes—Maintenance or propagation of anadromous and 
catadromous fishes and other fishes which move to or from flowing waters 
to complete their life cycle in other waters.

TSF Trout Stocking—Maintenance of stocked trout from February 15 to July 31 
and maintenance and propagation of fish species additional flora and fauna 
which are indigenous to a warm water habitat.



January 1-31 38 40 40

February 1-29 38 40 40

March 1-31 42 46 46

April 1-15 48 52 52

April 16-30 52 58 58

May 1-15 54 64 64

May 16-31 58 72 68

June 1-15 60 80 70

June 16-30 64 84 72

July 1-31 66 87 74

August 1-15 66 87 80

August 16-31 66 87 87

September 1-15 64 84 84

September 16-30 60 78 78

October 1-15 54 72 72

October 16-31 50 66 66

November 1-15 46 58 58

November 16-30 42 50 50

December 1-31 40 42 42

SYMBOL: TEMPERATURE F°
CRITICAL USE: TEMP1 TEMP2 TEMP3
PERIOD CWF                 WWF                    TSF

§ 93.7. Specific water quality criteria. TABLE 3

Maximum 
temperatures in the 
receiving 
waterbody resulting 
from heated waste 
sources regulated 
under Chapter 92a, 
96 and other 
sources where 
temperature limits 
are necessary to 
protect designated 
and existing uses.



1987 Criteria Development

• Criteria update was initiated due to new publications on 
thermal impacts to fish and greatly expanded database on 
thermal regimes in PA streams.

• Newer data revealed ambient stream temperatures 
periodically exceeded thermal criteria, particularly the CWF 
maximum of 58°F.

• Criteria values were based on a combination of scientific 
Literature and historical data on thermal regimes in 
Pennsylvania streams.



Scientific Literature

• Fish species were selected to be representative of cold and 
warm water streams in PA. 

• Species included: brook trout, brown trout, rainbow trout, 
northern pike, walleye, muskellunge, northern pike, bluegill, 
largemouth bass, smallmouth bass, and white crappie.  

• 68 publications were included in the development of the 
criteria.

• Thermal requirements were reviewed for spawning, egg 
incubation and hatch, growth and survival.



Scientific Literature

Trout/salmonids:
• Alabaster and 

Welcomme (1962)
• Bishai (1960)
• Carl (1938)
• Coutant (1970)
• Frost (1967)
• Fry (1946)
• Hokanson et al. (1976)
• Hokanson et al. (1973)
• Leitritz and Lewis (1980)

• McAfee (1966)
• McCormick et al. (1972)
• Rayner (1942)
• Spaas (1960)
• Staley (1966)
• Stuart (1961)
• Vojno (1973)



Scientific Literature

Largemouth and 
smallmouth bass:

• Coutant (1983)
• Horning and Pearson 

(1973)
• Kramer and Smith (1962)
• Lee (1969)
• Markus (1932)
• McCormick (1981)
• Peek (1965)
• Strawn (1961)
• Surber (1943)
• Wren (1980)

Muskellunge/pike:
• Fabricus and 

Gustafson (1958)
• Hokanson et al. (1973)
• Scott (1964)
• Threinen et al. (1966)
• Toner and Lawler 

(1969)

Crappie:
• Goodson (1966)
• Kleiner and Hokanson

(unpublished, EPA)
• Siefert (1968)



Scientific Literature

Bluegill:
• Anderson (1959)
• Banner and Van Armon 

(1972)
• Beitinger and Magnuson 

(1976)
• Emig (1966)
• Lemke (1977)
• Maloney (1949)
• Snow et al. (1966)

Walleye:
• Grimstead (1971)
• Hokanson (1986)
• Kelso (1972)
• Koenst and Smith (1976)
• Niemuth and Churchill 

(1959)
• Regier et al. (1969)
• Wren and Forsythe 

(1978)



Scientific Literature

General Studies:
• Brungs and Jones (1977)
• Carlander (1969)
• Cherry (1977)
• Clugnston (1966)
• Eddy et al. (1943)
• Eddy and Underhill 

(1974)
• Hart (1952)
• Hokanson (1977)
• Johnson (1971)
• Mantelman (1958)

• Nat’l Academy of Sciences (1972)
• Nat’l Technical Advisory 

Committee (1968)
• O’Donnell and Churchill (1969)
• Scott and Crossman (1973)
• Smith and Koenst (1975)
• Spigarelli (1975)
• Vernidub (1974)





Historical Pennsylvania Stream Data

• Pennsylvania Water Quality Network (WQN) station data.
http://www.depgis.state.pa.us/WQN/

• 280 = # of total stations in the 1980’s 
• 50 = # of stations included in the criteria development 

— 30 = # of stations on warm water streams 
— 20 = # of stations on cold water streams

http://www.depgis.state.pa.us/WQN/




















Temperature Criteria Implementation

Approximately 222 active NPDES permits with 
temperature effluent limitations.

— 44 permits with numeric effluent limits based on 
criteria

— 53 permits with M/R requirements
— 123 permits with IMAX of 110°F
— Approximately 15 permits with approved CWA 

Section 316(a) thermal variances.



Temperature Criteria Implementation

Implementation guidance and permit tools
• Thermal Limits Spreadsheet (Go to 

www.dep.pa.gov and search “PA DEP water 
quality models and tools”)

http://www.dep.pa.gov/


Temperature Criteria Implementation

• Assessments
— Approximately 60 miles of streams and rivers 

are currently impaired for thermal 
modifications.

• TMDLs
— PA currently has one TMDL and one 4B 

restoration plan that addresses impairments 
due to thermal modifications.



Kristen Schlauderaff
kschlauder@pa.gov

717.771.4010
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