
 

  

¦ƴƛǘŜŘ {ǘŀǘŜǎ 5ŜǇŀǊǘƳŜƴǘ ƻŦ !ƎǊƛŎǳƭǘǳǊŜ  
CƻǊŜǎǘ {ŜǊǾƛŎŜ 

bƻǊǘƘ /ƭŀŎƪ LƴǘŜƎǊŀǘŜŘ wŜǎƻǳǊŎŜ tǊƻƧŜŎǘ 

²ŀǘŜǊ vǳŀƭƛǘȅ wŜǇƻǊǘ 

tǊŜǇŀǊŜŘ ōȅΥ 
¢ƻŘŘ tŀǊƪŜǊ 
IȅŘǊƻƭƻƎƛǎǘ 

ŦƻǊΥ 
/ƭŀŎƪŀƳŀǎ wƛǾŜǊ wŀƴƎŜǊ 5ƛǎǘǊƛŎǘ 
aǘΦ IƻƻŘ bŀǘƛƻƴŀƭ CƻǊŜǎǘ 

ммκлмκнлму 



 

 

In accordance with Federal civil rights law and U.S. Department of Agriculture (USDA) civil rights 
regulations and policies, the USDA, its Agencies, offices, and employees, and institutions participating in 
or administering USDA programs are prohibited from discriminating based on race, color, national origin, 
religion, sex, gender identity (including gender expression), sexual orientation, disability, age, marital 
status, family/parental status, income derived from a public assistance program, political beliefs, or 
reprisal or retaliation for prior civil rights activity, in any program or activity conducted or funded by USDA 
(not all bases apply to all programs). Remedies and complaint filing deadlines vary by program or incident.  

Persons with disabilities who require alternative means of communication for program information (e.g., 
Braille, large print, audiotape, American Sign Language, etc.) should contact the responsible Agency or 
¦{5!Ωǎ ¢!wD9¢ /ŜƴǘŜǊ ŀǘ όнлнύ тнл-2600 (voice and TTY) or contact USDA through the Federal Relay 
Service at (800) 877-8339. Additionally, program information may be made available in languages other 
than English.  

To file a program discrimination complaint, complete the USDA Program Discrimination Complaint Form, 
AD-3027, found online and at any USDA office or write a letter addressed to USDA and provide in the 
letter all of the information requested in the form. To request a copy of the complaint form, call (866) 
632-9992. Submit your completed form or letter to USDA by: (1) mail: U.S. Department of Agriculture, 
Office of the Assistant Secretary for Civil Rights, 1400 Independence Avenue, SW, Washington, D.C. 
20250-9410; (2) fax: (202) 690-7442; or (3) email: program.intake@usda.gov .  

USDA is an equal opportunity provider, employer and lender. 

http://www.ascr.usda.gov/complaint_filing_cust.html
mailto:program.intake@usda.gov
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мΦл LƴǘǊƻŘǳŎǘƛƻƴ  

¢Ƙƛǎ ǊŜǇƻǊǘ ŘƻŎǳƳŜƴǘǎ ŜȄƛǎǘƛƴƎ ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ ǇǊƻǾƛŘŜǎ ŀƴŀƭȅǎƛǎ ƻŦ ǇƻǘŜƴǘƛŀƭ ŜƴǾƛǊƻƴƳŜƴǘŀƭ 
ŎƻƴǎŜǉǳŜƴŎŜǎ ǘƻ ƘȅŘǊƻƭƻƎƛŎŀƭƭȅ ǊŜƭŀǘŜŘ ǊŜǎƻǳǊŎŜǎΣ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ bƻǊǘƘ 
/ƭŀŎƪ LƴǘŜƎǊŀǘŜŘ wŜǎƻǳǊŎŜ tǊƻƧŜŎǘΦ  ¢ƘŜ ǊŜǇƻǊǘ ƛƴŎƭǳŘŜǎ ǘƘŜ ǊŜƎǳƭŀǘƻǊȅ ŦǊŀƳŜǿƻǊƪ ǘƘŀǘ ǿƻǳƭŘ 
ƎǳƛŘŜ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǘƘƛǎ ǇǊƻƧŜŎǘΣ ƛƴŎƭǳŘƛƴƎ CƻǊŜǎǘ tƭŀƴ ǎǘŀƴŘŀǊŘǎ ŀƴŘ ƎǳƛŘŜƭƛƴŜǎΦ  ¢ƘŜ 
ǊŜǇƻǊǘ ŀƭǎƻ ƛƴŎƭǳŘŜǎ ōŜǎǘ ƳŀƴŀƎŜƳŜƴǘ ǇǊŀŎǘƛŎŜǎ ό.atǎύ ŀƴŘ ǇǊƻƧŜŎǘ ŘŜǎƛƎƴ ŦŜŀǘǳǊŜǎ ǘƘŀǘ ǿƻǳƭŘ 
ōŜ ǊŜǉǳƛǊŜŘ ǎƘƻǳƭŘ ǘƘŜ ǇǊƻƧŜŎǘ ōŜ ƛƳǇƭŜƳŜƴǘŜŘΦ 

¢ƘŜ CƻǊŜǎǘ Ƙŀǎ ŘŜǾŜƭƻǇŜŘ ŀ ǇǊƻǇƻǎŜŘ ŀŎǘƛƻƴ ǘƻ ŀŘŘǊŜǎǎ ǘƘŜ ƴŜŜŘǎ ŀƴŘ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ǿƛǘƘƛƴ ǘƘŜ 
ǇǊƻƧŜŎǘ ŀǊŜŀΦ  ¢ƘŜǎŜ ŀŎǘƛǾƛǘƛŜǎ ŜƳǇƘŀǎƛȊŜ ŜƴƘŀƴŎƛƴƎ ŦƻǊŜǎǘ ƘŜŀƭǘƘ ŀƴŘ ƎǊƻǿǘƘΣ ǇǊƻǾƛŘƛƴƎ ŦƻǊŜǎǘ 
ǇǊƻŘǳŎǘǎΣ ƛƳǇǊƻǾƛƴƎ Ƙŀōƛǘŀǘ ŦƻǊ ǎǇƻǘǘŜŘ ƻǿƭǎΣ ŜƴƘŀƴŎƛƴƎ ǊƛǇŀǊƛŀƴ ƘŀōƛǘŀǘΣ ŀƴŘ ǇǊƻǾƛŘƛƴƎ ŜŀǊƭȅπ
ǎŜǊŀƭ ƘŀōƛǘŀǘǎΦ  ¢ƘŜȅ ŀƭǎƻ ƛƴŎƭǳŘŜ ŎƘŀƴƎŜǎ ǘƻ ǘƘŜ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ǎȅǎǘŜƳ ǘƻ ŀŘŘǊŜǎǎ ŀǊŜŀǎ ƻŦ 
ǊŜǎƻǳǊŎŜ ŎƻƴŎŜǊƴ ŀƴŘ ǘƻ ƛƳǇǊƻǾŜ ǊƻŀŘ ŎƻƴŘƛǘƛƻƴǎΦ 

IȅŘǊƻƭƻƎƛŎŀƭƭȅ ǊŜƭŀǘŜŘ ǊŜǎƻǳǊŎŜǎ ŀǊŜ ƴƻǘ ŘƛǊŜŎǘƭȅ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ǇǳǊǇƻǎŜ ŀƴŘ ƴŜŜŘΦ  
IȅŘǊƻƭƻƎƛŎŀƭƭȅ ǊŜƭŀǘŜŘ ǊŜǎƻǳǊŎŜǎ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ǎŎƻǇƛƴƎ ǇǊƻŎŜǎǎ ǿƘŜǊŜ ŎƻƴŎŜǊƴǎ 
ǿŜǊŜ ŜȄǇǊŜǎǎŜŘ ŀōƻǳǘ ǘŜƳǇƻǊŀǊȅ ǊƻŀŘǎ ŀƴŘ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ƛƳǇŀŎǘǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ŦƻǊ 
ǎŜŘƛƳŜƴǘ ǘƻ ǊŜŀŎƘ ǎǘǊŜŀƳǎΦ  ¢ƻ ŜƴǎǳǊŜ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ CƻǊŜǎǘ tƭŀƴ ŀƴŘ {ǘŀǘŜ ŀƴŘ CŜŘŜǊŀƭ 
ǊŜǉǳƛǊŜƳŜƴǘǎΣ ǘƘŜ ƘȅŘǊƻƭƻƎȅ ǊŜǇƻǊǘ ŎƻƴǎƛŘŜǊǎ ǇƻǘŜƴǘƛŀƭ ǇǊƻƧŜŎǘπǊŜƭŀǘŜŘ ŜŦŦŜŎǘǎ ƻƴ ǿŀǘŜǊǎƘŜŘ 
ŀƴŘ ƘȅŘǊƻƭƻƎƛŎ ǊŜǎƻǳǊŎŜǎΣ ƛƴŎƭǳŘƛƴƎ ǿŀǘŜǊ ŀƴŘ ǎŜŘƛƳŜƴǘ ȅƛŜƭŘ ŎƘŀƴƎŜǎΣ ŀƴŘ ǎǘǊŜŀƳ ǘŜƳǇŜǊŀǘǳǊŜΦ  

нΦл ς !ƴŀƭȅǎƛǎ CǊŀƳŜǿƻǊƪ  

нΦм π wŜǎƻǳǊŎŜ LƴŘƛŎŀǘƻǊǎ ŀƴŘ aŜŀǎǳǊŜǎ  

¢ƘŜ ƳŜŀǎǳǊŜǎ ƻŦ ŀƴŀƭȅǎƛǎ ŀǊŜ ǳǎŜŘ ǘƻ ǇǊŜŘƛŎǘ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŜŦŦŜŎǘǎ ƻŦ ǘƘŜ ǇǊƻǇƻǎŜŘ ŀŎǘƛƻƴ 
ŀƴŘ ŀƭǘŜǊƴŀǘƛǾŜǎ ƻƴ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎΦ ¢ŀōƭŜ м ǎǳƳƳŀǊƛȊŜǎ ǘƘŜǎŜ ǊŜǎƻǳǊŎŜ ƛƴŘƛŎŀǘƻǊǎ ŀƴŘ 
ƳŜŀǎǳǊŜǎΦ 

Table 1. Resource indicators and measures for assessing effects to hydrologic resources 

Resource 
Element 

Resource 
Indicator 

Measure 

Used to 
address: 

Purpose, Need 
or Issue? 

Source 

Water Quality, 
Riparian and 
Channel Function 
and Watershed 
Function 

Water yield 
Peak 
Streamflows 

Aggregate Recovery 
Percentage  

No State Water Quality 
Standards, Forest Plan 

Water Quality, 
Riparian and 
Channel Function 
and Watershed 
Function 

Water yield 
Peak 
Streamflows 

Road Drainage Stream 
Network Enhancement 

No State Water Quality 
Standards, Forest Plan 
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Resource 
Element 

Resource 
Indicator 

Measure 

Used to 
address: 

Purpose, Need 
or Issue? 

Source 

Water Quality Overall Water 
quality 

Water quality limited streams 
(miles) 

No State Water Quality 
Standards, Forest Plan 

Water Quality Stream 
Temperature 

Stream temperature 
compliance with State 
standard 

No State Water Quality 
Standards, Forest Plan 

Water Quality Sediment 
delivery roads 

Tons per year delivered  Yes State Water Quality 
Standards, Forest Plan 

Water Quality Sediment Number of stream reaches 
that exceed in-channel fine 
sediment threshold 

Yes State Water Quality 
Standards, Forest Plan 

нΦн π {ǳƳƳŀǊȅ 

¢ƘŜ ŀƴŀƭȅǎƛǎ ŘŜǘŀƛƭǎ ǘƘŀǘ ǘƘŜ ŀŎǘƛƻƴ ŀƭǘŜǊƴŀǘƛǾŜǎ ŎƻƳǇƭȅ ǿƛǘƘ ŘƛǊŜŎǘƛƻƴ ƛƴ ǘƘŜ CƻǊŜǎǘ tƭŀƴΣ ŀǎ 
ŀƳŜƴŘŜŘΣ ŀƴŘ ǘƘŀǘ ŀŎǘƛƻƴǎ ǇǊƻǾƛŘŜ ŀǇǇǊƻǇǊƛŀǘŜ ǇǊƻǘŜŎǘƛƻƴ ƻŦ ǿŀǘŜǊ ǉǳŀƴǘƛǘȅ ŀƴŘ ǉǳŀƭƛǘȅΦ  {ƛǘŜπ
ǎǇŜŎƛŦƛŎ tǊƻƧŜŎǘ 5ŜǎƛƎƴ /ǊƛǘŜǊƛŀ όt5/ǎύ ǿŜǊŜ ŘŜǾŜƭƻǇŜŘ ŦƻǊ ŎƻƴǘǊƻƭ ƻŦ ƴƻƴǇƻƛƴǘ ǎƻǳǊŎŜ ǇƻƭƭǳǘƛƻƴΦ  
/ǳƳǳƭŀǘƛǾŜ ŜŦŦŜŎǘǎ ǿŜǊŜ ŦƻǳƴŘ ǘƻ ōŜ ƳƛƴƛƳŀƭΦ  .ŜƴŜŦƛŎƛŀƭ ǳǎŜǎ ƛŘŜƴǘƛŦƛŜŘ ōȅ ǘƘŜ {ǘŀǘŜ ƻŦ hǊŜƎƻƴ 
ŦƻǊ ǿŀǘŜǊǎ ƛƴ ǘƘŜ ǇǊƻƧŜŎǘ ŀǊŜŀ ƛƴŎƭǳŘŜ ǇǳōƭƛŎ ŘƻƳŜǎǘƛŎ ǿŀǘŜǊ ǎǳǇǇƭȅ ŀƴŘ ŦƛǎƘ ŀƴŘ ŀǉǳŀǘƛŎ ƭƛŦŜΦ  ! 
ǎŜǇŀǊŀǘŜ ǎǇŜŎƛŀƭƛǎǘ ǊŜǇƻǊǘ ŘƛǎŎǳǎǎŜǎ ǘƘŜ ƛƳǇŀŎǘǎ ŀƴŘ ōŜƴŜŦƛǘǎ ǘƻ ŦƛǎƘ ŀƴŘ ƻǘƘŜǊ ŀǉǳŀǘƛŎ ǎǇŜŎƛŜǎΦ  

aƻǎǘ ƻŦ ǘƘŜ ŜƭŜƳŜƴǘǎ ƻŦ ǘƘŜ ǇǊƻǇƻǎŜŘ ŀŎǘƛƻƴ ƘŀǾŜ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǘƻ ŀŦŦŜŎǘ ǿŀǘŜǊΦ  {ƻƳŜ ŀŎǘƛƻƴǎ 
ǎǳŎƘ ŀǎ ǊƻŀŘ ŘŜŎƻƳƳƛǎǎƛƻƴƛƴƎ ŀƴŘ ǊƻŀŘ ǎǘƻǊƳǇǊƻƻŦƛƴƎ ŀǊŜ ǎǇŜŎƛŦƛŎŀƭƭȅ ŘŜǎƛƎƴŜŘ ǘƻ ƛƳǇǊƻǾŜ 
ǿŀǘŜǊ ǉǳŀƭƛǘȅ ŀƴŘ ǘƻ ǊŜǎǘƻǊŜ ƛƴπǎǘǊŜŀƳ Ŧƭƻǿǎ ǘƻ ǇǊƻǘŜŎǘ ǘƘŜ ǘƛƳƛƴƎΣ ƳŀƎƴƛǘǳŘŜΣ ŘǳǊŀǘƛƻƴΣ ŀƴŘ 
ǎǇŀǘƛŀƭ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǇŜŀƪΣ ƘƛƎƘΣ ŀƴŘ ƭƻǿ ŦƭƻǿǎΦ 

¢ƘŜ bƻǊǘƘ /ƭŀŎƪ LƴǘŜƎǊŀǘŜŘ wŜǎƻǳǊŎŜ tǊƻƧŜŎǘ ƛǎ ƭƻŎŀǘŜŘ ƛƴ ǘƘŜ aƛŘŘƭŜ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ 
²ŀǘŜǊǎƘŜŘ ŀƴŘ ǘƘŜ IŜƭƛƻƴ /ǊŜŜƪπ/ƭŀŎƪŀƳŀǎ wƛǾŜǊΣ bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ wƛǾŜǊΣ ŀƴŘ wƻŀǊƛƴƎ 
wƛǾŜǊ ǎǳōǿŀǘŜǊǎƘŜŘǎΦ  aƻǎǘ ƻŦ ǘƘŜ ǇǊƻǇƻǎŜŘ ŀŎǘƛƻƴǎ ŀƴŘ ǘƘŜǊŜŦƻǊŜ Ƴƻǎǘ ƻŦ ǘƘŜ ǇƻǘŜƴǘƛŀƭ 
ŎƘŀƴƎŜǎ ǘƻ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ŀƴŘ ǉǳŀƴǘƛǘȅ ŀǊŜ ƛƴ ǘƘŜ bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ ǎǳōǿŀǘŜǊǎƘŜŘΦ   

нΦнΦм π ²ŀǘŜǊ vǳŀƴǘƛǘȅ 

!ƭƭ ƻŦ ǘƘŜ ǎǳōǿŀǘŜǊǎƘŜŘǎΣ ŀǊŜ ōŜƭƻǿ ǘƘŜ ǘƘǊŜǎƘƻƭŘ ǿƘŜǊŜ ƛƴŎǊŜŀǎŜǎ ƛƴ ǇŜŀƪ ǎǘǊŜŀƳŦƭƻǿǎ ŀǊŜ 
ŘŜǘŜŎǘŀōƭŜ ŦǊƻƳ ¢ƘŜ 9ŦŦŜŎǘǎ ƻŦ CƻǊŜǎǘ tǊŀŎǘƛŎŜǎ ƻƴ tŜŀƪ Cƭƻǿǎ ŀƴŘ /ƻƴǎŜǉǳŜƴǘ /ƘŀƴƴŜƭ 
wŜǎǇƻƴǎŜ wŜǇƻǊǘ όDǊŀƴǘ Ŝǘ ŀƭΦ нллуύΦ  !ƭƭ ǘƘŜ ǎǳōǿŀǘŜǊǎƘŜŘǎ ŀǊŜ ōŜƭƻǿ ǘƘŜ ǘƘǊŜǎƘƻƭŘ ŀǎǎƻŎƛŀǘŜŘ 
ǿƛǘƘ ǘƘŜ ƳŜǘƘƻŘƻƭƻƎȅ ŦƻǊ ŀŘŘǊŜǎǎƛƴƎ ŎǳƳǳƭŀǘƛǾŜ ǿŀǘŜǊǎƘŜŘ ŜŦŦŜŎǘǎΣ ǿŀǘŜǊǎƘŜŘ ǎŜƴǎƛǘƛǾƛǘȅΣ ŀƴŘ 
ƘȅŘǊƻƭƻƎƛŎ ǊŜŎƻǾŜǊȅ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ aǘΦ IƻƻŘ CƻǊŜǎǘ tƭŀƴ ό¦{5!Σ мффлŀύΦ  ²ƘŜƴ ǘƘŜ 
ŎƻƳōƛƴŜŘ ƛƳǇŀŎǘǎ ƻŦ ǾŜƎŜǘŀǘƛƻƴ ƳŀƴŀƎŜƳŜƴǘ ŀƴŘ ǊƻŀŘǎ ŀǊŜ ŜȄŀƳƛƴŜŘ ŀƭƭ ǘƘŜ ǎǳōǿŀǘŜǊǎƘŜŘǎ 
ŀǊŜ ǊŀǘŜŘ ŀǎ ǇǊƻǇŜǊƭȅ ŦǳƴŎǘƛƻƴƛƴƎ ƛƴ ǘƘŜ сǘƘ CƛŜƭŘ ²ŀǘŜǊǎƘŜŘ /ƻƴŘƛǘƛƻƴ ŦǊƻƳ ǘƘŜ bƻǊǘƘǿŜǎǘ 
CƻǊŜǎǘ tƭŀƴς¢ƘŜ CƛǊǎǘ нл ¸ŜŀǊǎ όмффпπнлмоύ ²ŀǘŜǊǎƘŜŘ /ƻƴŘƛǘƛƻƴ {ǘŀǘǳǎ ŀƴŘ ¢ǊŜƴŘ wŜǇƻǊǘ όaƛƭƭŜǊ 
Ŝǘ ŀƭΦ нлмтύ ŀƴŘ ǘƘŜ wƻŀǊƛƴƎ wƛǾŜǊ ǎǳōǿŀǘŜǊǎƘŜŘ ƛǎ ōŜƭƻǿ ǘƘŜ ǘƘǊŜǎƘƻƭŘ ǿƘŜǊŜ ƛƴŎǊŜŀǎŜǎ ƛƴ ǇŜŀƪ 
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ǎǘǊŜŀƳŦƭƻǿǎ ŀǊŜ ŘŜǘŜŎǘŀōƭŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ŀǇǇǊƻȄƛƳŀǘŜ ŘƻǳōƭƛƴƎ ƻŦ ǘƘŜ ǇŜǊŎŜƴǘŀƎŜ ŎƘŀƴƎŜ 
ƛƴ ǇŜŀƪ Ŧƭƻǿǎ ŀǘǘǊƛōǳǘŜŘ ǘƻ ƘŀǊǾŜǎǘ ŀƭƻƴŜ ǘƻ ƛƴǘŜƎǊŀǘŜ ǘƘŜ ƛƳǇŀŎǘǎ ƻŦ ǊƻŀŘǎΦ 

¢ƘŜ bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ ŀƴŘ IŜƭƛƻƴ /ǊŜŜƪπ/ƭŀŎƪŀƳŀǎ wƛǾŜǊ ǎǳōǿŀǘŜǊǎƘŜŘǎ ŀǊŜ ŀōƻǾŜ ǘƘŜ 
ǘƘǊŜǎƘƻƭŘ ǿƘŜǊŜ ƛƴŎǊŜŀǎŜǎ ƛƴ ǇŜŀƪ ǎǘǊŜŀƳŦƭƻǿǎ ŀǊŜ ŘŜǘŜŎǘŀōƭŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ŀǇǇǊƻȄƛƳŀǘŜ 
ŘƻǳōƭƛƴƎ ƻŦ ǘƘŜ ǇŜǊŎŜƴǘŀƎŜ ŎƘŀƴƎŜ ƛƴ ǇŜŀƪ Ŧƭƻǿǎ ŀǘǘǊƛōǳǘŜŘ ǘƻ ƘŀǊǾŜǎǘ ŀƭƻƴŜ ǘƻ ƛƴǘŜƎǊŀǘŜ ǘƘŜ 
ƛƳǇŀŎǘǎ ƻŦ ǊƻŀŘǎΦ  ! ŘŜǘŀƛƭŜŘ ƘȅŘǊƻƭƻƎƛŎ ŀƴŘ ƎŜƻƳƻǊǇƘƛŎ ŀƴŀƭȅǎƛǎ ƛƴŘƛŎŀǘŜŘ ǘƘŀǘ ǇŜŀƪ 
ǎǘǊŜŀƳŦƭƻǿǎ ŀǊŜ ƴƻǘ ƛƳǇŀŎǘƛƴƎ ǎǘǊŜŀƳ ŎƘŀƴƴŜƭ ƳƻǊǇƘƻƭƻƎȅ ƛƴ ǘƘŜǎŜ ǎǳōǿŀǘŜǊǎƘŜŘǎΦ 

нΦнΦн π {ǘǊŜŀƳ ¢ŜƳǇŜǊŀǘǳǊŜ 

{ǘǊŜŀƳ ǘŜƳǇŜǊŀǘǳǊŜǎ ŀǊŜ ŀƴǘƛŎƛǇŀǘŜŘ ǘƻ ǊŜƳŀƛƴ ŀǘ ŎǳǊǊŜƴǘ ƭŜǾŜƭǎ ǿƛǘƘ ŀƭƭ ŀƭǘŜǊƴŀǘƛǾŜǎΦ  
tǊƻǘŜŎǘƛƻƴ ōǳŦŦŜǊǎ ŀƭƻƴƎ ǎǘǊŜŀƳǎ ƛƴŎƭǳŘŜ ǎǳŦŦƛŎƛŜƴǘ ǎƘŀŘŜΦ  

нΦнΦо π {ŜŘƛƳŜƴǘ 

¢ƘŜ ƭŀǊƎŜǎǘ ŎƻƴǘǊƛōǳǘƛƻƴ ƻŦ ǎŜŘƛƳŜƴǘ ǘƻ ǎǘŜŀƳǎ ŎƻƳŜǎ ŦǊƻƳ ƴŀǘǳǊŀƭ ŜǾŜƴǘǎ ƛƴŎƭǳŘƛƴƎ ƭŀƴŘǎƭƛŘŜǎΦ  
¢ƘŜ ƭŀǊƎŜǎǘ ŎƻƴǘǊƛōǳǘƛƻƴ ƻŦ ǎŜŘƛƳŜƴǘ ŦǊƻƳ ƳŀƴŀƎŜƳŜƴǘ ŀŎǘƛǾƛǘƛŜǎ ŎƻƳŜǎ ŦǊƻƳ ǊƻŀŘǎΦ  {ƻƳŜ 
ǊƻŀŘ ǊŜƭŀǘŜŘ ǎŜŘƛƳŜƴǘ Ŏŀƴ ōŜ ƳƛƴƛƳƛȊŜŘ ōȅ ǇǊƻǇŜǊ ƳŀƛƴǘŜƴŀƴŎŜ ŀƴŘ ǇǊƻƳǇǘ ǊŜǇŀƛǊ ƻŦ ǊƻŀŘ 
ǇǊƻōƭŜƳ ŀǊŜŀǎΦ 

²ƛǘƘ ƴƻ ŀŎǘƛƻƴΣ ǎŜŘƛƳŜƴǘ ŘŜƭƛǾŜǊȅ ǘƻ ǎǘǊŜŀƳǎ ƛƴ Ƴŀȅ ƛƴŎǊŜŀǎŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ŘŜǘŜǊƛƻǊŀǘƛƴƎ 
ǊƻŀŘ ƴŜǘǿƻǊƪΦ  ¢ƘŜ ŎǳǊǊŜƴǘ ǊƻŀŘ ƴŜǘǿƻǊƪ ǿƻǳƭŘ ǎŜŜ ƳƛƴƛƳŀƭ ƭŜǾŜƭǎ ƻŦ ƳŀƛƴǘŜƴŀƴŎŜ ŀǎǎƻŎƛŀǘŜŘ 
ǿƛǘƘ ǊŜŘǳŎŜŘ ŦǳƴŘƛƴƎ ƭŜǾŜƭǎ ŀƴŘ Ƴŀȅ ǇƻǎŜ ŀ Ǌƛǎƪ ƻŦ ŦŀƛƭǳǊŜ ŀƴŘ Ƴŀȅ ŎƻƴǘǊƛōǳǘŜ ǎŜŘƛƳŜƴǘ ǘƻ 
ǎǘǊŜŀƳǎΦ  ²ƛǘƘ ƴƻ ŀŎǘƛƻƴΣ ǊƻŀŘ ŘŜŎƻƳƳƛǎǎƛƻƴƛƴƎΣ ǎǘƻǊƳǇǊƻƻŦƛƴƎ ŀƴŘ ǊŜǎǘƻǊŀǘƛƻƴ ƻŦ 
ǳƴŀǳǘƘƻǊƛȊŜŘ hI± ǊƻǳǘŜǎ ǿƻǳƭŘ ƴƻǘ ƻŎŎǳǊ ŀƴŘ ǘƘƻǎŜ ǎƻǳǊŎŜǎ ƻŦ ŜǊƻǎƛƻƴ ŀƴŘ ǎŜŘƛƳŜƴǘŀǘƛƻƴ 
ǿƻǳƭŘ ŎƻƴǘƛƴǳŜΦ  

²ƛǘƘ ǘƘŜ ŀŎǘƛƻƴ ŀƭǘŜǊƴŀǘƛǾŜǎΣ ǘƘŜǊŜ ǿƻǳƭŘ ōŜ ǎƻƳŜ ǇǊƻƧŜŎǘ ŜƭŜƳŜƴǘǎ ǘƘŀǘ ǊŜŘǳŎŜ ǎŜŘƛƳŜƴǘ ŀƴŘ 
ƻǘƘŜǊǎ ǘƘŀǘ ƛƴŎǊŜŀǎŜ ƛǘΦ  ¢ƘŜ ǊŜǎǘƻǊŀǘƛƻƴ ŀŎǘƛƻƴǎ ǘƘŀǘ ŀǊŜ ǎǇŜŎƛŦƛŎŀƭƭȅ ŘŜǎƛƎƴŜŘ ǘƻ ǊŜŘǳŎŜ ŎƘǊƻƴƛŎ 
ǎƻǳǊŎŜǎ ƻŦ ǎŜŘƛƳŜƴǘŀǘƛƻƴ ƛƴŎƭǳŘŜ ǊƻŀŘ ŘŜŎƻƳƳƛǎǎƛƻƴƛƴƎΣ ǊƻŀŘ ŎƭƻǎǳǊŜ ǿƛǘƘ ǎǘƻǊƳǇǊƻƻŦƛƴƎΣ ǊƻŀŘ 
ƳŀƛƴǘŜƴŀƴŎŜΣ ǊƻŀŘ ǊŜŎƻƴǎǘǊǳŎǘƛƻƴΣ ŀƴŘ ǊŜǎǘƻǊŀǘƛƻƴ ƻŦ ǳƴŀǳǘƘƻǊƛȊŜŘ hI± ǊƻǳǘŜǎΦ  ²ƘƛƭŜ ǘƘŜǎŜ 
ǊŜǎǘƻǊŀǘƛƻƴ ŀŎǘƛƻƴǎ Ƴŀȅ ǊŜǎǳƭǘ ƛƴ ŀ ǎƘƻǊǘπǘŜǊƳ ǇǳƭǎŜ ƻŦ ǎŜŘƛƳŜƴǘ ŘǳǊƛƴƎ ǘƘŜ ǿƻǊƪ ƻǊ ŀŦǘŜǊ ǘƘŜ 
ŦƛǊǎǘ Ǌŀƛƴ ŜǾŜƴǘΣ ǘƘŜȅ ǿƻǳƭŘ ǊŜǎǳƭǘ ƛƴ ƭƻƴƎπǘŜǊƳ ǊŜŘǳŎǘƛƻƴǎ ŀǎ ǘƘŜȅ ōŜƎƛƴ ǘƻ ŦǳƴŎǘƛƻƴ ŀǎ ƛƴǘŜƴŘŜŘ 
ǘƻ ƳƛƴƛƳƛȊŜ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ǎŜŘƛƳŜƴǘ ǎƻǳǊŎŜǎΦ   

{ƻƳŜ ƻǘƘŜǊ ŜƭŜƳŜƴǘǎ ƻŦ ǘƘŜ ŀŎǘƛƻƴ ŀƭǘŜǊƴŀǘƛǾŜǎ ƘŀǾŜ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǘƻ ŘƛǎƭƻŘƎŜ ǎƻƛƭ ǇŀǊǘƛŎƭŜǎ 
ǿƘƛŎƘ ƛƴ ǘǳǊƴ Ƴŀȅ ƛƴŎǊŜŀǎŜ ŜǊƻǎƛƻƴΦ  ¢ƘŜǎŜ ŀŎǘƛǾƛǘƛŜǎ ƛƴŎƭǳŘŜ ƴŜǿ ǘŜƳǇƻǊŀǊȅ ǊƻŀŘǎΣ ƭŀƴŘƛƴƎǎΣ 
ǎƪƛŘ ǘǊŀƛƭǎΣ ȅŀǊŘƛƴƎ ŎƻǊǊƛŘƻǊǎ ŀƴŘ ƭƻƎ ƘŀǳƭΦ  ¢ƘŜ ŀŎǘƛƻƴ ŀƭǘŜǊƴŀǘƛǾŜǎ ƛƴŎƭǳŘŜ .Ŝǎǘ aŀƴŀƎŜƳŜƴǘ 
tǊŀŎǘƛŎŜǎ ό.atύ ǘƻ ƳƛƴƛƳƛȊŜ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ŜǊƻǎƛƻƴ ŀƴŘ ǎŜŘƛƳŜƴǘ ŘŜƭƛǾŜǊȅΦ  

¢ƘŜǊŜ ǿƻǳƭŘ ƭƛƪŜƭȅ ōŜ ƴƻ ƳŜŀǎǳǊŀōƭŜ ƛƴŎǊŜŀǎŜ ƛƴ ǎŜŘƛƳŜƴǘ ƻǾŜǊ ōŀŎƪƎǊƻǳƴŘ ƭŜǾŜƭǎ ƛƴ ǘƘŜ IŜƭƛƻƴ 
/ǊŜŜƪπ/ƭŀŎƪŀƳŀǎ wƛǾŜǊ ŀƴŘ wƻŀǊƛƴƎ wƛǾŜǊ ǎǳōǿŀǘŜǊǎƘŜŘǎ.  Lƴ ǘƘŜ bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ 
ǎǳōǿŀǘŜǊǎƘŜŘ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ǎŜŘƛƳŜƴǘ ŘŜƭƛǾŜǊŜŘ ǘƻ ǎǘǊŜŀƳǎ ƛǎ ŜǎǘƛƳŀǘŜŘ ǘƻ ōŜ м ǇŜǊŎŜƴǘ ƻǾŜǊ 
ōŀŎƪƎǊƻǳƴŘ ƭŜǾŜƭǎΦ  Lƴ ǘƘŜ ƭƻƴƎ ǘŜǊƳΣ ŀŦǘŜǊ ǊŜǎǘƻǊŀǘƛƻƴ ŀŎǘƛƻƴǎ ŀǊŜ ƛƳǇƭŜƳŜƴǘŜŘ ŀƴŘ ŀŦǘŜǊ 
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ǘŜƳǇƻǊŀǊȅ ǊƻŀŘǎ ŀǊŜ ǊŜƘŀōƛƭƛǘŀǘŜŘΣ ǘƘŜǊŜ ǿƻǳƭŘ ƭƛƪŜƭȅ ōŜ ŀ ƴŜǘ ǊŜŘǳŎǘƛƻƴ ƛƴ ŀƴƴǳŀƭ 
ǎŜŘƛƳŜƴǘŀǘƛƻƴ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ŜȄƛǎǘƛƴƎ ƭŜǾŜƭǎΦ  

нΦо π aŜǘƘƻŘƻƭƻƎȅ ŀƴŘ !ƴŀƭȅǎƛǎ 

нΦоΦм π CƛŜƭŘ wŜŎƻƴƴŀƛǎǎŀƴŎŜ 

LƴǘŜǊŘƛǎŎƛǇƭƛƴŀǊȅ ǘŜŀƳ ƳŜƳōŜǊǎ ǾƛǎƛǘŜŘ ǘƘŜ ǇǊƻƧŜŎǘ ŀǊŜŀ ƛƴŎƭǳŘƛƴƎ ǎȅǎǘŜƳ ǊƻŀŘǎΣ ǇǊƻǇƻǎŜŘ 
ǘŜƳǇƻǊŀǊȅ ǊƻŀŘǎΣ ŀƴŘ ǇǊƻǇƻǎŜŘ ƘŀǊǾŜǎǘ ǳƴƛǘǎ ǘƻ ŀǎǎŜǎǎ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ƛƳǇŀŎǘǎ ŀƴŘ 
ƻǘƘŜǊ ŎƻƴŎŜǊƴǎ ǿƛǘƘ ǇǊƻǇƻǎŜŘ ƘŀǊǾŜǎǘ ǳƴƛǘǎΦ  LƴǘŜǊŘƛǎŎƛǇƭƛƴŀǊȅ ǘŜŀƳ ƳŜƳōŜǊǎ ƛƴŎƭǳŘƛƴƎ ŀ 
ƘȅŘǊƻƭƻƎƛǎǘΣ ƎŜƻƭƻƎƛǎǘΣ ǎƻƛƭǎ ǎŎƛŜƴǘƛǎǘ ŀƴŘ ŦƛǎƘŜǊƛŜǎ ōƛƻƭƻƎƛǎǘ ǿŜǊŜ ƛƴǾƻƭǾŜŘ ǿƛǘƘ ǘƘŜ ŎǊŜŀǘƛƻƴ ƻŦ 
ǘƘŜ ǇǊƻǇƻǎŜŘ ŀŎǘƛƻƴ ŀƴŘ ǇǊƻƧŜŎǘ ŘŜǎƛƎƴ ŎǊƛǘŜǊƛŀΦ 

нΦоΦн π aƻŘŜƭǎ ŀƴŘ ŀǎǎǳƳǇǘƛƻƴǎ 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ŜŦŦŜŎǘǎ ŀƴŀƭȅǎƛǎ ǳǘƛƭƛȊŜǎ ǊŜǎŜŀǊŎƘΣ ǊŜƭŜǾŀƴǘ ƳƻƴƛǘƻǊƛƴƎΣ ŦƛŜƭŘ Řŀǘŀ ŀƴŘ ƳƻŘŜƭƛƴƎ ǘƻ 
ǇǊƻǾƛŘŜ ŎƻƴǘŜȄǘΣ ŀƳƻǳƴǘ ŀƴŘ ŘǳǊŀǘƛƻƴ ƻŦ ŜŦŦŜŎǘǎ ŦƻǊ ŜŀŎƘ ƻŦ ǘƘŜ ŀƭǘŜǊƴŀǘƛǾŜǎΦ   

DŜƻƎǊŀǇƘƛŎ ƛƴŦƻǊƳŀǘƛƻƴ ǎȅǎǘŜƳ DL{ ŀƴŀƭȅǎƛǎ ŀƴŘ ƳƻŘŜƭƛƴƎ ǿŀǎ ŎƻƳǇƭŜǘŜŘ ŦƻǊ ŀ ǾŀǊƛŜǘȅ ƻŦ ǎƛǘŜ 
ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ ǇŀǊŀƳŜǘŜǊǎ ƛƴ ǘƘŜ ǇǊƻƧŜŎǘ ŀǊŜŀΦ  CƻǳǊ ŘƛŦŦŜǊŜƴǘ ƳƻŘŜƭǎ ǿŜǊŜ ǳǎŜŘ ǘƻ ŀǎǎŜǎǎ 
ǇƻǘŜƴǘƛŀƭ ŜŦŦŜŎǘǎ ǘƘŀǘ ŎƻǳƭŘ ǊŜǎǳƭǘ ŦǊƻƳ ǘƘŜ ǇǊƻǇƻǎŜŘ ŀŎǘƛǾƛǘƛŜǎΦ  ¢ƘŜȅ ƛƴŎƭǳŘŜ ǘƘŜ w!tL5 {ǘǊŜŀƳ 
{ƘŀŘŜ !ǎǎŜǎǎƳŜƴǘ aƻŘŜƭΣ !ƎƎǊŜƎŀǘŜ wŜŎƻǾŜǊȅ tŜǊŎŜƴǘŀƎŜ ό!wtύ ƳƻŘŜƭΣ ǘƘŜ {ǘǊŜŀƳ 5ǊŀƛƴŀƎŜ 
bŜǘǿƻǊƪ 9ȄǘŜƴǎƛƻƴ ƳƻŘŜƭΣ ŀƴŘ ǘƘŜ Dw!Ltψ[ƛǘŜ ƳƻŘŜƭΦ 

w!tL5 ƛǎ ŀ ǎƘŀŘŜ ƳƻŘŜƭ ǘƘŀǘ Ǌǳƴǎ ƛƴ !ǊŎDL{ ǘƘŀǘ ǿŀǎ ŘŜǾŜƭƻǇŜŘ ǘƻ ŎƻƳǇƭŜǘŜ ŀ ǎƘŀŘŜ ŀǎǎŜǎǎƳŜƴǘ 
ŀǘ ǘƘŜ рǘƘ ŦƛŜƭŘ ƭŜǾŜƭ ŀƴŘ ƛŘŜƴǘƛŦȅ ǇƻǘŜƴǘƛŀƭ ǊŜǎǘƻǊŀǘƛƻƴ ǎƛǘŜǎΦ  ¢ƘŜ ǳǘƛƭƛǘȅ ƻŦ ǘƘŜ ƳƻŘŜƭ ƛǎ ǘƻ 
ŀǳǘƻƳŀǘŜ ŀƴŘ ǎǘǊŜŀƳƭƛƴŜ ŀ ǎƘŀŘŜ ŀǎǎŜǎǎƳŜƴǘ ŀǘ ǘƘŜ ǿŀǘŜǊǎƘŜŘ ǎŎŀƭŜ ŦƻǊ ǘƘŜ ǇǊŜǇŀǊŀǘƛƻƴ ƻŦ 
²ŀǘŜǊ vǳŀƭƛǘȅ wŜǎǘƻǊŀǘƛƻƴ tƭŀƴǎ όw!tL5 ¢ƻƻƭ 5ƻŎǳƳŜƴǘŀǘƛƻƴύΦ  ¢ƘŜ w!tL5 {ǘǊŜŀƳ {ƘŀŘŜ 
!ǎǎŜǎǎƳŜƴǘ aƻŘŜƭ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ {ƘŀŘƻǿ aƻŘŜƭ ŦǊƻƳ ǘƘŜ мфулϥǎ πмффо ǘƘŀǘ ǿŀǎ ŘŜǾŜƭƻǇŜŘ ǘƻ 
ǇǊŜŘƛŎǘ ǘŜƳǇŜǊŀǘǳǊŜ ƛƴŎǊŜŀǎŜǎ ŦǊƻƳ ƳŀƴŀƎŜƳŜƴǘ ŀŎǘƛǾƛǘȅ ό{ǘƻŎƪŘŀƭŜ нлмоύΦ 

¢ƘŜ !ƎƎǊŜƎŀǘŜ wŜŎƻǾŜǊȅ tŜǊŎŜƴǘŀƎŜ ό!wtύ ƳƻŘŜƭ όŀ ƳƻŘŜƭπƎŜƴŜǊŀǘŜŘ ƛƴŘŜȄύ ǿŀǎ ǳǎŜŘ ǘƻ ŀǎǎŜǎǎ 
ǘƘŜ ǿŀǘŜǊǎƘŜŘΩǎ ǎǳǎŎŜǇǘƛōƛƭƛǘȅ ǘƻ ƛƴŎǊŜŀǎŜŘ ǇŜŀƪ ǎǘǊŜŀƳŦƭƻǿǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ Ǌŀƛƴπƻƴπǎƴƻǿ 
ŜǾŜƴǘǎ ŀƴŘ ǘƻ ŘŜǘŜǊƳƛƴŜ ǿƘŜǘƘŜǊ ǿŀǘŜǊǎƘŜŘǎ ƛƴ ǘƘŜ ǇƭŀƴƴƛƴƎ ŀǊŜŀ ǿƻǳƭŘ ƳŜŜǘ ǘƘŜ aƻǳƴǘ IƻƻŘ 
[ŀƴŘ ŀƴŘ wŜǎƻǳǊŎŜ aŀƴŀƎŜƳŜƴǘ tƭŀƴ ό[watύ ό¦{5! мффлύ ǎǘŀƴŘŀǊŘǎ ŦƻǊ ƘȅŘǊƻƭƻƎƛŎ ǊŜŎƻǾŜǊȅΦ  
¢ƘŜ !wt ƳƻŘŜƭ ƛǎ ŀ ǎǘŀƴŘŀǊŘ ǘƻƻƭ ǳǎŜŘ ōȅ Ƴŀƴȅ CƻǊŜǎǘ {ŜǊǾƛŎŜ ǊŜǎƻǳǊŎŜ ǎǇŜŎƛŀƭƛǎǘǎ ǘƘǊƻǳƎƘƻǳǘ 
ǘƘŜ tŀŎƛŦƛŎ bƻǊǘƘǿŜǎǘΦ  ¢ƘŜ ƳƻŘŜƭ ŎŀƭŎǳƭŀǘŜǎ ǘƘŜ άƘȅŘǊƻƭƻƎƛŎ ǊŜŎƻǾŜǊȅέ ƻŦ ŀ ǿŀǘŜǊǎƘŜŘΣ ǿƘƛŎƘ 
ǎŜǊǾŜǎ ŀǎ ŀƴ ƛƴŘƛŎŀǘƻǊ ƻŦ ǘƘŜ ŘŜƎǊŜŜ ƻŦ ŜŦŦŜŎǘ ǘƻ ǘƘŜ ƘȅŘǊƻƭƻƎƛŎ ǊŜƎƛƳŜ ƻŦ ŀ ǿŀǘŜǊǎƘŜŘ ǘƘŀǘ ŎƻǳƭŘ 
ōŜ ŜȄǇŜŎǘŜŘ ǘƻ ǊŜǎǳƭǘ ŦǊƻƳ ƭŀƴŘǎŎŀǇŜπǎŎŀƭŜ ŎƘŀƴƎŜǎ ǘƻ ǘƘŜ ŎƻƴŘƛǘƛƻƴ ŀƴŘ ŜȄǘŜƴǘ ƻŦ ǘƘŜ ŦƻǊŜǎǘ 
ŎŀƴƻǇȅΦ  

¢ƘŜ {ǘǊŜŀƳ 5ǊŀƛƴŀƎŜ bŜǘǿƻǊƪ 9ȄǘŜƴǎƛƻƴ ƳƻŘŜƭ ǿŀǎ ǳǎŜŘ ǘƻ ŜǎǘƛƳŀǘŜ ǘƘŜ ƭŜƴƎǘƘ ƻŦ ƛƴōƻŀǊŘ 
ŘƛǘŎƘŜǎ ŘŜƭƛǾŜǊƛƴƎ ǊǳƴƻŦŦ ǘƻ ǎǘǊŜŀƳǎ ŀǘ ǊƻŀŘπǎǘǊŜŀƳ ŎǊƻǎǎƛƴƎǎΦ  ²ƘŜǊŜ ǊƻŀŘǎ ŀǊŜ ƛƴπǎƭƻǇŜŘ ǘƻ ŀ 
ŘƛǘŎƘΣ ǘƘŜ ŘǊŀƛƴŀƎŜ ƴŜǘǿƻǊƪ Ŏŀƴ ōŜŎƻƳŜ ŜȄǘŜƴŘŜŘΣ ŎƻƭƭŜŎǘƛƴƎ ǎǳǊŦŀŎŜ ǿŀǘŜǊ ŦǊƻƳ ǘƘŜ ǊƻŀŘ ǘǊŜŀŘ 
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ŀƴŘ ƛƴ ǇƭŀŎŜǎ ƛƴǘŜǊŎŜǇǘƛƴƎ ǎǳōǎǳǊŦŀŎŜ ǿŀǘŜǊ ŜȄǇƻǎŜŘ ōȅ ǊƻŀŘŎǳǘǎΣ ǇƻǘŜƴǘƛŀƭƭȅ ǘǊŀƴǎǇƻǊǘƛƴƎ ǘƘƛǎ 
ǿŀǘŜǊ ƳƻǊŜ ǊŀǇƛŘƭȅ ǘƻ ǘƘŜ ŘǊŀƛƴŀƎŜ ƴŜǘǿƻǊƪ ǘƘŀƴ ǘƘŜ ƴƻǊƳΦ  

{ŜŘƛƳŜƴǘ ȅƛŜƭŘ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ǊƻŀŘ ǎȅǎǘŜƳ ǿŀǎ ŜǎǘƛƳŀǘŜŘ ǳǎƛƴƎ ǘƘŜ Dw!Ltψ[ƛǘŜ ƳƻŘŜƭΦ  
Dw!Ltψ[ƛǘŜ ƛǎ ŀ ǎȅǎǘŜƳ ƻŦ ǘƻƻƭǎ ŘŜǾŜƭƻǇŜŘ ŦƻǊ !ǊŎDL{ ǘƘŀǘ ƛǎ ǳǎŜŘ ǘƻ ƳƻŘŜƭ ǊƻŀŘπǊŜƭŀǘŜŘ 
ǎŜŘƛƳŜƴǘ ƛƳǇŀŎǘǎ ǘƻ ǎǘǊŜŀƳ Ƙŀōƛǘŀǘǎ όbŜƭǎƻƴΣ [ǳŎŜ ŀƴŘ .ƭŀŎƪ нлмуύΦ 

Table 2 Methods and Data Used for the Effects Analysis and Their Characteristics 

aŜǘƘƻŘκ5ŀǘŀ ¦ǘƛƭƛǘȅ [ƛƳƛǘŀǘƛƻƴ 

RAPID Stream Shade 
Assessment 

The utility of the model is to automate and 
streamline a shade assessment at the 
watershed scale for the preparation of Water 
Quality Restoration Plans 

Model utilizes a number of GIS-derived 
outputs including tree height, stream 
width, stream orientation, side slope, and 
canopy closure.  These may differ 
somewhat from what is on the ground due 
to actual site conditions which are variable 
across the landscape. 

Aggregate Recovery 
Percentage (ARP) Model  

Gives a general idea about the condition of 
the hydrologic regime in a watershed.  Model 
works well when validated with field data 
such as stream surveys. 

Model utilizes a number of GIS-derived 
outputs and a tree-growth simulation 
model to determine hydrologic recovery.  
These may differ somewhat from what is 
on the ground due to actual site conditions 
which are variable across the landscape.  

Stream Drainage Network 
Extension 

Gives a general idea of the increase in the 
extent of the stream network associated with 
forest roads and the potential for increased 
magnitude of peak streamflows. 

Model utilizes a number of GIS-derived 
outputs relative to road and stream 
locations and associated distance between 
ditch relief culverts.  These may differ 
somewhat from what is on the ground due 
to variable mapping precision and actual 
site conditions. 

GRAIP_Lite 

 

Gives a general idea of potential sediment 
delivery from existing and planned road 
systems 

Model utilizes a number of GIS-derived 
outputs relative to road location, road 
surface type, road functional class and 
road status.  These may differ somewhat 
from what is on the ground due to variable 
mapping precision and actual site 
conditions.   

Delivery of sediment is estimated based on 
data from measured watersheds 
throughout the western United States. 

Similar to the Washington State Road 
Surface Erosion Model (Dubé et al. 2004), 
GRAIP_Lite is useful for comparing the 
relative differences in inherent or 
accelerated erosion rates in watersheds or 
from road segments.  Modeled outputs are 
sediment values in tons/year, and are 
considered to be relative estimates and 
not absolute values (Dubé et al. 2004).  
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aŜǘƘƻŘκ5ŀǘŀ ¦ǘƛƭƛǘȅ [ƛƳƛǘŀǘƛƻƴ 

The accuracy of a predicted runoff or 
erosion rate is, at best, plus or minus 50 
percent. At best, any predicted runoff or 
erosion value, by any model, will be within 
only plus or minus 50 percent of the true 
value. Erosion rates are highly variable, 
and most models can predict only a single 
value. Replicated research has shown that 
observed values vary widely for identical 
plots, or the same plot from year to year 
(Elliot et al. 2000).  

Geographic Information 
System Generated Site Data 

Provided additional site-specific data to 
support the effects analysis and improve its 
validity. 

Since layers in GIS are periodically updated 
as new, more accurate data becomes 
available, there may be some variability in 
precision and resolution of spatial data.  
Accuracy is supported and refined by field 
verification. 

Effectiveness of BMPs, 
Mitigation Measures, and 

Design Criteria to Minimize 
Effects to Water Resources 
and Hydrologic Processes 

Effectiveness of various erosion control 
measures in reducing sedimentation is well 
documented.  General effectiveness of buffers 
in reducing sediment delivery to water 
sources and other impacts is well established. 

Effectiveness of various buffer widths on 
reduction of effects to surface water is not 
extensively documented in a wide variety 
of physical settings. 

Stream Inventories 

Provided reach-specific data for effects 
analysis.  This data has been collected in a 
Nationally standardized protocol by trained 
resource professionals. 

Some of the inventories are older and 
some conditions may have changed 
between the time the data was collected 
and the present time. 
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Figure 1 North Clackamas Integrated Resource Project 

оΦл ς D9b9w![ 9b±Lwhba9b¢![ {9¢¢LbD 

¢ƘŜ ƎŜƴŜǊŀƭ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǎŜǘǘƛƴƎ ƛǎ ōŀǎŜŘΣ ŦƻǊ ǘƘŜ Ƴƻǎǘ ǇŀǊǘΣ ƻƴ ƛƴŦƻǊƳŀǘƛƻƴ ŦǊƻƳ ²ŀǘŜǊǎƘŜŘ 
!ƴŀƭȅǎŜǎ ŦƻǊ ǘƘŜ ŀǊŜŀ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ bƻǊǘƘ /ƭŀŎƪŀƳŀǎ LƴǘŜƎǊŀǘŜŘ wŜǎƻǳǊŎŜ tǊƻƧŜŎǘΦ  ! 
ƎŜƴŜǊŀƭ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ǿŀǘŜǊǎƘŜŘ ŀƴŘ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ƘƛƭƭǎƭƻǇŜ ǇǊƻŎŜǎǎŜǎΣ ǿŀǘŜǊ ǉǳŀƴǘƛǘȅ 
ŀƴŘ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ƛƴ ǘƘƛǎ ǎŜŎǘƛƻƴΦ 

¢ƘŜ bƻǊǘƘ /ƭŀŎƪ LƴǘŜƎǊŀǘŜŘ wŜǎƻǳǊŎŜ tǊƻƧŜŎǘ ƛǎ ƭƻŎŀǘŜŘ ƛƴ ǘƘŜ aƛŘŘƭŜ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ 
²ŀǘŜǊǎƘŜŘ ŀƴŘ ǘƘŜ IŜƭƛƻƴ /ǊŜŜƪπ/ƭŀŎƪŀƳŀǎ wƛǾŜǊΣ bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ wƛǾŜǊΣ ŀƴŘ wƻŀǊƛƴƎ 
wƛǾŜǊ ǎǳōǿŀǘŜǊǎƘŜŘǎΦ   

Table 3 North Clack Integrated Resource Project associated Subwatersheds 

{ǳōǿŀǘŜǊǎƘŜŘ !ŎǊŜǎ tŜǊŎŜƴǘ ƻŦ tǊƻƧŜŎǘ !ǊŜŀ 

IŜƭƛƻƴ /ǊŜŜƪπ/ƭŀŎƪŀƳŀǎ wƛǾŜǊ пΣппс му҈ 

bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ мпΣлтн рт҈ 

wƻŀǊƛƴƎ wƛǾŜǊ сΣнфл нр҈ 
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Figure 2 Project Area Watersheds used for Watershed Analysis 
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Figure 3 North Clack Project Area Watersheds used for Watershed Analysis 

Lƴ ǘƘŜ bƻǊǘƘ CƻǊƪ ǎǳōǿŀǘŜǊǎƘŜŘ ŜƭŜǾŀǘƛƻƴǎ ǊŀƴƎŜ ŦǊƻƳ пΣттл ŦŜŜǘ ŀǘ ¢ǳƳŀƭŀ aƻǳƴǘŀƛƴ ƻƴ ǘƘŜ 
ŜŀǎǘŜǊƴ ǇŜǊƛƳŜǘŜǊ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ŀǊŜŀ ǘƻ ссл ŦŜŜǘ ŀǘ ǘƘŜ ŎƻƴŦƭǳŜƴŎŜ ƻŦ ǘƘŜ bƻǊǘƘ CƻǊƪ wƛǾŜǊ ǿƛǘƘ 
ǘƘŜ ǎƭŀŎƪǿŀǘŜǊ ƻŦ ǘƘŜ bƻǊǘƘ CƻǊƪ wŜǎŜǊǾƻƛǊΦ ¢ƘŜ ǘŜǊǊŀƛƴ ǊŀƴƎŜǎ ŦǊƻƳ ǎǘŜŜǇƭȅ ƛƴŎƛǎŜŘ ǾŀƭƭŜȅ ǿŀƭƭǎ 
ƛƴ ǘƘŜ ǿŜǎǘŜǊƴ ǘƘƛǊŘ ƻŦ ǘƘŜ ǿŀǘŜǊǎƘŜŘ ǘƻ ƭŜǎǎ ƛƴŎƛǎŜŘΣ ƳƻŘŜǊŀǘŜ ǘƻ ƎŜƴǘƭȅ ǎƭƻǇƛƴƎ ǊƛŘƎŜǎ ŀƴŘ 
ŘǊŀƛƴŀƎŜǎ ƛƴ ǘƘŜ ŜŀǎǘŜǊƴ ǘǿƻ ǘƘƛǊŘǎ ƻŦ ǘƘŜ ǿŀǘŜǊǎƘŜŘΦ ¢ƘŜ Ƴƻǎǘ ƴƻǘŀōƭŜ ƭŀƴŘŦƻǊƳ ƛƴ ǘƘŜ 
ǿŀǘŜǊǎƘŜŘ ƛǎ [ŀŘŜŜ CƭŀǘǎΣ ŀ Ŧƭŀǘ ǘƻǇǇŜŘ ǊƛŘƎŜ ŦƻǊƳŜŘ ǿƘŜƴ ƭŀǾŀ Ŧƭƻǿǎ ŦƛƭƭŜŘ ŀƴ ƻƭŘ ǾŀƭƭŜȅΦ ¢ƘŜ ƻƭŘ 
ǾŀƭƭŜȅ ǿŀƭƭǎ ƘŀǾŜ ǎƛƴŎŜ ōŜŜƴ ǊŜƳƻǾŜŘ ōȅ ŦƭǳǾƛŀƭ ŜǊƻǎƛƻƴΣ ƭŜŀǾƛƴƎ ǘƘŜ ǊŜǎƛǎǘŀƴǘ ƭŀǾŀ Ŧƭƻǿǎ ƻƴ ǘƘŜ 
ǇǊŜǎŜƴǘ Řŀȅ ǊƛŘƎŜǘƻǇΦ ¢ƘŜ ǊƛǾŜǊ ǾŀƭƭŜȅ ƻŦ ǘƘŜ bƻǊǘƘ CƻǊƪ ƛǎ ƴŀǊǊƻǿ ŀƴŘ ǎǘŜŜǇ ŀƴŘ ŀ ǿŀǘŜǊŦŀƭƭ ǘǿƻ 
ŀƴŘ ŀ ƘŀƭŦ ƳƛƭŜǎ ŦǊƻƳ ǘƘŜ ŎƻƴŦƭǳŜƴŎŜ ƭƛƳƛǘǎ ǘƘŜ ǇŀǎǎŀƎŜ ƻŦ ŀƴŀŘǊƻƳƻǳǎ ŦƛǎƘ ό¦{5! мффсōύΦ 

¢ƘŜ ƳŀƎƴƛŦƛŎŜƴǘ ƎŜƻƭƻƎȅ ƻŦ ǘƘŜ [ƻǿŜǊ /ƭŀŎƪŀƳŀǎ ²ŀǘŜǊǎƘŜŘ1 ǎŜǘǎ ǘƘŜ ǎǘŀƎŜ ŦƻǊ ŀƭƭ ƻǘƘŜǊ 
ǊŜǎƻǳǊŎŜ ŘƛǎŎǳǎǎƛƻƴǎΦ ¢ƘŜ ǳƴŘŜǊƭȅƛƴƎ ƎŜƻƭƻƎƛŎ ŦŜŀǘǳǊŜ ƻŦ ǘƘŜ [ƻǿŜǊ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ ƛǎ ǘƘŜ 
ŀƴŎƛŜƴǘ ƭŀǾŀ Ŧƭƻǿǎ ŦǊƻƳ ǘƘŜ /ƻƭǳƳōƛŀ .ŀǎƛƴΦ hǾŜǊ мр Ƴƛƭƭƛƻƴ ȅŜŀǊǎ ƻƭŘΣ ǘƘŜǎŜ ƭŀǾŀ Ŧƭƻǿǎ ŀǊŜ ŦǊƻƳ 
ǘƘŜ ǎŀƳŜ ǇŀǊŜƴǘ ǎƻǳǊŎŜ ŀǎ ǘƘŜ ōŀǎŀƭǘ ƻǳǘŎǊƻǇǇƛƴƎǎ ǎŜŜƴ ŀƭƻƴƎ ǘƘŜ /ƻƭǳƳōƛŀ wƛǾŜǊ DƻǊƎŜΦ Lƴ ŦŀŎǘΣ 

                                                      

1 The area referred to as the Lower Clackamas Watershed in the Lower Clackamas Watershed Analysis is in the 
current Middle Clackamas 5th field watershed.  The Lower Clackamas area assessed in the watershed analysis is a 
subset of the current Middle Clackamas 5th field watershed. 
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ƛǘ ƛǎ ǘƘŜƻǊƛȊŜŘ ǘƘŜ /ƻƭǳƳōƛŀ wƛǾŜǊ ƻƴŎŜ ŦƭƻǿŜŘ ƛƴ ǘƘŜ ǎŀƳŜ ƎŜƴŜǊŀƭ ǾƛŎƛƴƛǘȅ ŀǎ ǘƘŜ /ƭŀŎƪŀƳŀǎ 
wƛǾŜǊΦ !ƭƻƴƎ ǘƘŜ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ ŦǊƻƳ ǘƘŜ CƻǊŜǎǘ ōƻǳƴŘŀǊȅ ǳǇǎǘǊŜŀƳ ǘƘŜ ǊŜƳƴŀƴǘǎ ƻŦ ǘƘŜ 
ŀƴŎƛŜƴǘ ƭŀǾŀ Ŧƭƻǿǎ ŀǊŜ ǎǘƛƭƭ ǎŜŜƴΦ ¢ƻǿŜǊƛƴƎ ōŀǎŀƭǘ ōƭǳŦŦǎ ǊƛǎŜ ǾŜǊǘƛŎŀƭƭȅ ŦǊƻƳ ǘƘŜ ǊƛǾŜǊΦ ¢ƘŜǎŜ ōƭǳŦŦǎ 
ŀƴŘ ƻǳǘŎǊƻǇǇƛƴƎǎ ŎƻƴǘƛƴǳŜ ŦƻǊ ǘƘŜ ƴŜȄǘ нр ƳƛƭŜǎ ό¦{5! мффсŀύΦ 

¢ƘŜ wƻŀǊƛƴƎ wƛǾŜǊ ŘǊŀƛƴŀƎŜ ƛǎ ŀ ǎǘŜŜǇ ǊƛǾŜǊ ŘǊŀƛƴŀƎŜ ŦƭƻǿƛƴƎ ƛƴ ŀ ǎƻǳǘƘǿŜǎǘŜǊƭȅ ŘƛǊŜŎǘƛƻƴ ǘƻ ǘƘŜ 
/ƭŀŎƪŀƳŀǎ wƛǾŜǊΦ {ƳŀƭƭŜǊ ǎƛŘŜ ŘǊŀƛƴŀƎŜǎ ŘƛǎǎŜŎǘ ǘƘŜ ŀǊŜŀ ŀƴŘ ƛƴŎƭǳŘŜ /ƻǳƎŀǊ /ǊŜŜƪΣ {ǇƭƛƴǘŜǊŎŀǘ 
/ǊŜŜƪΣ ¢ǳƳŀƭŀ /ǊŜŜƪΣ ŀƴŘ ǘƘŜ {ƻǳǘƘ CƻǊƪ ƻŦ ǘƘŜ wƻŀǊƛƴƎ wƛǾŜǊΦ ¢ƘŜ ƭƻǿŜǊ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ wƻŀǊƛƴƎ 
wƛǾŜǊ ƛǎ ŀ ǎǇŜŎǘŀŎǳƭŀǊ ƴŀǊǊƻǿ ƎƻǊƎŜΣ ƭƛƴŜŘ ǿƛǘƘ ōŀǎŀƭǘ ŎƭƛŦŦǎ ŀƴŘ ǘŀƭǳǎ ǎƭƻǇŜǎΦ CǳǊǘƘŜǊ ǳǇǎǘǊŜŀƳ 
ǘƘŜ Ŏŀƴȅƻƴ ǿƛŘŜƴǎ ǘƻ ǎǘŜŜǇΣ ƘŜŀǾƛƭȅπǘƛƳōŜǊŜŘ ǎƭƻǇŜǎΦ 9ƭŜǾŀǘƛƻƴǎ ƛƴ ǘƘŜ ŘǊŀƛƴŀƎŜ ǊŀƴƎŜ ŦǊƻƳ ффс 
ŦŜŜǘ ŀǘ ǘƘŜ ŎƻƴŦƭǳŜƴŎŜ ǿƛǘƘ ǘƘŜ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ ǘƻ рΣмфр ŦŜŜǘ ŀƭƻƴƎ ǘƘŜ ǳǇǇŜǊ ǊƛŘƎŜǎ ŀƴŘ ōŀǎƛƴǎ 
ǿƘƛŎƘ ŦƻǊƳ ǘƘŜ ƘŜŀŘǿŀǘŜǊǎΦ tǊƻƳƛƴŜƴǘ ǇŜŀƪǎ ŀƴŘ ǊƛŘƎŜǎ ŀǊƻǳƴŘ ǘƘŜ ŘǊŀƛƴŀƎŜ ƛƴŎƭǳŘŜ ¢ǳƳŀƭŀ 
aƻǳƴǘŀƛƴ όпΣтмм ŦŜŜǘύΣ {ƛƎƴŀƭ .ǳǘǘŜǎ όрΣмрф ŀƴŘ рΣмфр ŦŜŜǘύΣ LƴŘƛŀƴ wƛŘƎŜ όпΣолу ŦŜŜǘ ŀǘ ƛǘǎ ƘƛƎƘ 
ǇƻƛƴǘύΣ ŀƴŘ DǊƻǳǎŜ tƻƛƴǘ ό пΣррп ŦŜŜǘύ ό¦{5! мффсŎύΦ 

¢ƘŜ twL{a /ƭƛƳŀǘŜ DǊƻǳǇ2 ол ȅŜŀǊ ƴƻǊƳŀƭ ŀƴƴǳŀƭ ǇǊŜŎƛǇƛǘŀǘƛƻƴ3 ŦƻǊ ǘƘŜ bƻǊǘƘ /ƭŀŎƪ LƴǘŜƎǊŀǘŜŘ 
wŜǎƻǳǊŎŜ tǊƻƧŜŎǘ ŀǊŜŀ ǾŀǊƛŜǎ ŦǊƻƳ ср ǘƻ ммл ƛƴŎƘŜǎΦ  ²ƛǘƘƛƴ ǘƘŜ ǇǊƻƧŜŎǘ ŀǊŜŀ ŀƴŘ ǘƘŜ ŀǎǎƻŎƛŀǘŜŘ 
ǎǳōǿŀǘŜǊǎƘŜŘǎ ŜǇƘŜƳŜǊŀƭ ŀƴŘ ǇŜǊǎƛǎǘŜƴǘ ǎƴƻǿǇŀŎƪǎ ƘŀǾŜ ōŜŜƴ ƛŘŜƴǘƛŦƛŜŘΦ  ¢ƘŜ /ƭƛƳŀǘŜ ŎƘŀƴƎŜ 
ǾǳƭƴŜǊŀōƛƭƛǘȅ ŀǎǎŜǎǎƳŜƴǘ ǊŜǎƻǳǊŎŜǎ ŦƻǊ ƴŀǘƛƻƴŀƭ ŦƻǊŜǎǘǎ ϧ ƎǊŀǎǎƭŀƴŘǎ ƛƴ ǘƘŜ tŀŎƛŦƛŎ bƻǊǘƘǿŜǎǘ 
ό{ǘŀŀō Ŝǘ ŀƭΦ нлмрύ ƛŘŜƴǘƛŦƛŜŘ ŜǇƘŜƳŜǊŀƭ ŀƴŘ ǇŜǊǎƛǎǘŜƴǘ ǎƴƻǿǇŀŎƪǎ ŀŎǊƻǎǎ wŜƎƛƻƴ с ƻŦ ǘƘŜ CƻǊŜǎǘ 
{ŜǊǾƛŎŜΦ  {ƴƻǿǇŀŎƪǎ ǿŜǊŜ ŎƭŀǎǎƛŦƛŜŘ ŀǎ άŜǇƘŜƳŜǊŀƭέ ƛŦ ǘƘŜ !ǇǊƛƭ м ǎƴƻǿ ǿŀǘŜǊ ŜǉǳƛǾŀƭŜƴǘ ό{²9ύ 
ǿŀǎ ƭŜǎǎ ǘƘŀƴ мΦр ƛƴŎƘŜǎ ŘǳǊƛƴƎ ŘǊȅ ȅŜŀǊǎ όƴƻ ǎƴƻǿύ ŀƴŘ ƎǊŜŀǘŜǊ ǘƘŀƴ мΦр ƛƴŎƘŜǎ ŘǳǊƛƴƎ ǿŜǘ 
ȅŜŀǊǎ όǎƴƻǿ ŎƻǾŜǊύΦ   

                                                      

2 http://www.prism.oregonstate.edu/ 
3At the end of each decade, average values for temperature and precipitation are computed over the preceding 30 
years. The current set of 30-year normals covers the period 1981-2010 

http://www.prism.oregonstate.edu/
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Figure 3 Average Annual Precipitation in the Project Area 

оΦм π IƛƭƭǎƭƻǇŜ tǊƻŎŜǎǎŜǎ 

оΦмΦм π {ŜŘƛƳŜƴǘ tǊƻŘǳŎǘƛƻƴ ŀƴŘ 5ŜƭƛǾŜǊȅ ǘƻ {ǘǊŜŀƳǎ 

оΦмΦмΦм π bƻǊǘƘ CƻǊƪ {ǳōǿŀǘŜǊǎƘŜŘ 

Lƴ ƎŜƴŜǊŀƭΣ ǘƘƛǎ ƛǎ ƴƻǘ ŀ ǿŀǘŜǊǎƘŜŘ ǇƭŀƎǳŜŘ ōȅ ƛƴǎǘŀōƛƭƛǘȅΦ tǊƻōƭŜƳǎ ŀǊŜ ƭŀǊƎŜƭȅ ƭƛƳƛǘŜŘ ǘƻ ǘƘŜ 
ŘŜŜǇƭȅ ƛƴŎƛǎŜŘ ŘǊŀƛƴŀƎŜǎ ƛƴ ǘƘŜ ǿŜǎǘŜǊƴ ǘƘƛǊŘ ƻŦ ǘƘŜ ǿŀǘŜǊǎƘŜŘΣ ǿƘŜǊŜ ǎƭƻǇŜ ŀƴƎƭŜǎ ŜȄŎŜŜŘ рл҈ 
ŀƴŘ ǎƻƳŜǘƛƳŜǎ тл҈Τ ŀƴŘ ǿƛǘƘƛƴ ǘƘŜ ƭŀǊƎŜ ŀƴŎƛŜƴǘ ƭŀƴŘǎƭƛŘŜ ŘŜǇƻǎƛǘǎ όvƭǎύΣ ŀƭǎƻ ƛƴ ǘƘŜ ǿŜǎǘŜǊƴ 
ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ǿŀǘŜǊǎƘŜŘΦ ¢ƘŜǊŜ ŀǊŜ ǎƻƳŜ ŀǊŜŀǎ ƻŦ ǎǘŜŜǇŜǊ ǎƭƻǇŜǎ ƛƴ ǘƘŜ ŜŀǎǘŜǊƴ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ 
ǿŀǘŜǊǎƘŜŘ ǿƘŜǊŜ ǘƘŜ ǊŜƭŀǘƛǾŜ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ƭŀƴŘǎƭƛŘƛƴƎ ƛǎ ƘƛƎƘ ό¦{5! мффсōύΦ 

IƛǎǘƻǊƛŎŀƭƭȅΣ ǎŜŘƛƳŜƴǘ ŘŜƭƛǾŜǊȅ ǿŀǎ ƳƻǊŜ ŜǇƛǎƻŘƛŎ ǘƘŀƴ Ŏƻƴǘƛƴǳŀƭ ǿƛǘƘ ƘƛƎƘ ƭŜǾŜƭǎ ƻŦ ŘŜƭƛǾŜǊȅ 
ƻŎŎǳǊǊƛƴƎ ŘǳǊƛƴƎ ǇŜǊƛƻŘǎ ŦƻƭƭƻǿƛƴƎ ǊŜŎŜƴǘ ƭŀǊƎŜ ǎŎŀƭŜ ŦƛǊŜǎ ŀƴŘ ŦƭƻƻŘǎΦ /ŀǳǎŀƭ ŀƎŜƴǘǎ ŦƻǊ ǘƘŜ 
ǎŜŘƛƳŜƴǘ ŘŜƭƛǾŜǊȅ ǿŜǊŜ Ǌŀƛƴπƻƴπǎƴƻǿ ŜǾŜƴǘǎΣ ŦƭƻƻŘǎ ƻǊ ƭŀƴŘǎƭƛŘŜǎΦ /ǳǊǊŜƴǘƭȅΣ ǊƻŀŘǎ ŀƴŘ ǘƛƳōŜǊ 
ƘŀǊǾŜǎǘ ǳƴƛǘǎ ŀƭǎƻ ŎƻƴǘǊƛōǳǘŜ ǘƻ ǎŜŘƛƳŜƴǘ ŘŜƭƛǾŜǊȅ ƛƴ bƻǊǘƘ CƻǊƪ ό¦{5! мффсōύΦ 

wƻŀŘǎ Ƴŀȅ ŘŜƭƛǾŜǊ ŎƘǊƻƴƛŎ ƭŜǾŜƭǎ ƻŦ ǎŜŘƛƳŜƴǘ ǘƻ ǎǘǊŜŀƳǎ ƻǾŜǊ ƭƻƴƎ ǇŜǊƛƻŘǎ ƻŦ ǘƛƳŜ ŦǊƻƳ 
ǳƴǾŜƎŜǘŀǘŜŘ ŎǳǘǎƭƻǇŜǎ ŀƴŘ ǊǳƴƴƛƴƎ ǎǳǊŦŀŎŜǎΦ LƳǇŀŎǘǎ ǘƻ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ƻŎŎǳǊ ǿƘŜƴ ǎŜŘƛƳŜƴǘ ƛǎ 
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ŘŜƭƛǾŜǊŜŘ ŘƛǊŜŎǘƭȅ ǘƻ ǘƘŜ ǎǘǊŜŀƳ ǎȅǎǘŜƳ ŀǘ ǊƻŀŘ ŎǊƻǎǎƛƴƎǎ ǿƘŜǊŜ ǊǳƴƻŦŦ ŀŎŎǳƳǳƭŀǘŜŘ ƛƴ ǊƻŀŘ 
ŘƛǘŎƘ ƭƛƴŜǎ ƛǎ ŘƛǾŜǊǘŜŘ ŘƛǊŜŎǘƭȅ ƛƴǘƻ ǎǘǊŜŀƳǎΦ wƻŀŘǎ ǘƘŀǘ ŀǊŜ ƭƻŎŀǘŜŘ ƛƴ ŎƭƻǎŜ ǇǊƻȄƛƳƛǘȅ ǘƻ ǎǘǊŜŀƳǎ 
Ŏŀƴ ŀƭǎƻ ŘŜƭƛǾŜǊ ǎŜŘƛƳŜƴǘ Ǿƛŀ ƻǾŜǊƭŀƴŘ Ŧƭƻǿ ǘƻ ǎǘǊŜŀƳ ŎƘŀƴƴŜƭǎ ŦǊƻƳ ŎǳƭǾŜǊǘ ƻǳǘŦƭƻǿ ό¦{5! 
мффсōύΦ 

оΦмΦмΦн π wƻŀǊƛƴƎ wƛǾŜǊ {ǳōǿŀǘŜǊǎƘŜŘ 

¢ƘŜ ƭƻǿŜǊ ŦƻǳǊ ƳƛƭŜǎ ƻŦ ǘƘŜ ǊƛǾŜǊ ŎƻǊǊƛŘƻǊ ƛǎ ŀ ƴŀǊǊƻǿ ƎƻǊƎŜ ǿƛǘƘ ǎǘŜŜǇ ōŀǎŀƭǘ ŎƭƛŦŦǎ ŀƴŘ ǘŀƭǳǎΦ 
{ƻƳŜ ƻŦ ǘƘŜ ŘǊŀƛƴŀƎŜǎ ǿƘƛŎƘ ŀǊŜ ǘǊƛōǳǘŀǊȅ ǘƻ ǘƘŜ ƭƻǿŜǊ wƻŀǊƛƴƎ wƛǾŜǊ ŀǊŜ ŜȄǘǊŜƳŜƭȅ ǎǘŜŜǇ ǿƛǘƘ 
ǳƴǎǘŀōƭŜ ǎƻƛƭǎΦ !ŎǘƛǾŜ ƭŀƴŘǎƭƛŘŜǎ ŀƴŘ ŘŜōǊƛǎ Ŧƭƻǿǎ ŀǊŜ ƴƻǘ ǳƴŎƻƳƳƻƴ ƛƴ ǘƘŜǎŜ ǎǘŜŜǇ ŘǊŀƛƴŀƎŜǎΦ 
!ƭƻƴƎ ǘƘŜ ǳǇǇŜǊ ǇŀǊǘ ƻŦ ǘƘŜ ǊƛǾŜǊΣ ǾŀƭƭŜȅ ōƻǘǘƻƳǎ ŀǊŜ ƴŜŀǊƭȅ Ŧƭŀǘ ƻǊ ƎŜƴǘƭȅ ǎƭƻǇƛƴƎ ŀƴŘ ŀǊŜ 
ƳŀƴǘƭŜŘ ōȅ ǎƻƛƭǎ ŘŜǊƛǾŜŘ ŦǊƻƳ ŘŜŜǇ ƎƭŀŎƛŀƭ ǘƛƭƭǎ ό¦{5! мффсŎύΦ 

{ǘŜŜǇ ǎƭƻǇŜǎ όϤ ор҈ύ ƛƴ ǘƘŜ ƭƻǿŜǊ ŘǊŀƛƴŀƎŜ ōŜƭƻǿ ¢ǳƳŀƭŀ CǊŜŜƪ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ōŜ ƳƻŘŜǊŀǘŜƭȅ 
ǳƴǎǘŀōƭŜ ǘƻ ǳƴǎǘŀōƭŜ ŀƴŘ ŀǊŜ ǎǳōƧŜŎǘ ǘƻ ǘǊŀƴǎƭŀǘƛƻƴŀƭ ǘȅǇŜ ǎƭƛŘŜǎ ǎǳŎƘ ŀǎ ŘŜōǊƛǎ ǎƭƛŘŜǎ ŀƴŘ ŘŜōǊƛǎ 
ŦƭƻǿǎΦ CǊŜǉǳŜƴŎȅ ŀƴŘ ƳŀƎƴƛǘǳŘŜ ƻŦ ǘƘŜǎŜ ǘȅǇŜǎ ƻŦ ǎƭƛŘŜǎ ƛǎ ŀƭǎƻ ƭŀǊƎŜƭȅ ŘŜǇŜƴŘŜƴǘ ƻƴ ǿŜŀǘƘŜǊ 
ŀƴŘ ǇǊŜŎƛǇƛǘŀǘƛƻƴΦ .ǳǘ ǘƘŜȅ ŀƭǎƻ ŀǊŜ ŎƭƻǎŜƭȅ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ǳƴŘŜǊƭȅƛƴƎ ƎŜƻƭƻƎȅ ƛƴ ǘƘŜ ƭƻǿŜǊ 
ŘǊŀƛƴŀƎŜ ƛƴ ǿƘƛŎƘ ǘƘŜ ǎǘǊŀǘƛƎǊŀǇƘȅ ŎƘƛŜŦƭȅ Ŏƻƴǎƛǎǘǎ ƻŦ ŀƭǘŜǊƴŀǘƛƴƎ ƭŀȅŜǊǎ ƻŦ ǊŜǎƛǎǘŀƴǘ ǊƻŎƪ όƛƎƴŜƻǳǎ 
ǊƻŎƪǎ ƻŦ ōŀǎŀƭǘ ŀƴŘ ŀƴŘŜǎƛǘŜύ ŀƴŘ ǿŜŀƪ ǊƻŎƪ όǇȅǊƻŎƭŀǎǘƛŎ ǊƻŎƪǎ ƻŦ ōǊŜŎŎƛŀΣ ǘǳŦŦǎΣ ŀƴŘ 
ŎƻƴƎƭƻƳŜǊŀǘŜǎύ ό¦{5! мффсŎύΦ 

wŜŀŎƘŜǎ ŀƭƻƴƎ ǘƘŜ ƳŀƛƴǎǘŜƳ ǊƛǾŜǊ Ŏŀƴ ōŜ ǳƴǎǘŀōƭŜΣ ŜǎǇŜŎƛŀƭƭȅ ōŜƭƻǿ ¢ǳƳŀƭŀ /ǊŜŜƪ ǿƘŜǊŜ 
ǎǘǊŜŀƳ ŀŘƧŀŎŜƴǘ ōŀƴƪ ŦŀƛƭǳǊŜǎ Ŏŀƴ ƻŎŎǳǊ ŦǊŜǉǳŜƴǘƭȅΦ /ƘǊƻƴƛŎ ǎŜŘƛƳŜƴǘ ǇǊƻŘǳŎŜǊǎΣ ǘƘŜǎŜ ǘȅǇŜǎ ƻŦ 
ŦŀƛƭǳǊŜǎ ŀǊŜ ŎƻƳƳƻƴ ǿƘŜǊŜ ǎǘŜŜǇ ǎƭƻǇŜŘ ǾŀƭƭŜȅ ǿŀƭƭǎ ŀƴŘ ƻǳǘǎƛŘŜ ŎƻǊƴŜǊǎ ƻŦ ǊƛǾŜǊ ƳŜŀƴŘŜǊǎ ŀǊŜ 
Ŏƻƴǘƛƴǳŀƭƭȅ ǳƴŘŜǊŎǳǘ ōȅ ǘƘŜ ǊƛǾŜǊ ό¦{5! мффсŎύΦ 

hǘƘŜǊ Ƴŀǎǎ ǿŀǎǘƛƴƎ ǘȅǇŜ ŜǾŜƴǘǎ ƛƴ ǘƘŜ ŘǊŀƛƴŀƎŜ ŀǊŜ ǊŜƭŀǘŜŘ ǘƻ ŜŀǊǘƘŦƭƻǿǎΦ ¢ƘŜǊŜ ŀǊŜ ǘǿƻ 
ŜŀǊǘƘŦƭƻǿ ǘȅǇŜ ƭŀƴŘŦƻǊƳǎ ŎƻƳǇǊƛǎƛƴƎ ŀōƻǳǘ уол ŀŎǊŜǎ ƛƴ ǘƘŜ ƴƻǊǘƘǿŜǎǘ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ 
ǿŀǘŜǊǎƘŜŘΦ .ƻǘƘ ƻŦ ǘƘŜ ŜŀǊǘƘŦƭƻǿǎ ŀǊŜ ōŜƴŎƘŜŘ ƻƴ ǘƻǇ ƻŦ ǘƘŜ ǎǘŜŜǇΣ ƴƻǊǘƘǿŜǎǘ ǎƭƻǇŜǎ ƻŦ ǘƘŜ 

ƭƻǿŜǊ ŘǊŀƛƴŀƎŜ ōŜƭƻǿ ǘƘŜ {ƻǳǘƘ CƻǊƪ ŎƻƴŦƭǳŜƴŎŜΦ {ǘŜŜǇ ŘǊŀƛƴŀƎŜ ǿŀȅǎ ǘƘŀǘ ƻǊƛƎƛƴŀǘŜ ŦǊƻƳ ǘƘŜ 
ǘƻŜǎ ƻŦ ǘƘŜǎŜ ŜŀǊǘƘŦƭƻǿǎ ŀǊŜ ǾŜǊȅ ǳƴǎǘŀōƭŜΦ !ŘŘƛǘƛƻƴŀƭƭȅΣ ǘƘŜ ǘƻŜǎ ǘƘŜƳǎŜƭǾŜǎΣ ǿƘƛŎƘ ŀǊŜ ǇŜǊŎƘŜŘ 

ŀǘƻǇ ǘƘŜ ǎǘŜŜǇ ǎƭƻǇŜǎ ƻŦ ǘƘŜ ŀǊŜŀΣ Ŏŀƴ ōŜ ǾŜǊȅ ǳƴǎǘŀōƭŜΦ !ǎ ǿƛǘƘ Ƴƻǎǘ ŜŀǊǘƘŦƭƻǿǎ ƛƴ ǘƘŜ 
/ƭŀŎƪŀƳŀǎ ǊƛǾŜǊ ǊŜƎƛƻƴΣ ǘƘŜ ǘƻŜǎ ŀƴŘ ƘŜŀŘǎ ƻŦ ǘƘŜǎŜ ŜŀǊǘƘŦƭƻǿǎ ŜȄƘƛōƛǘ ǘƘŜ ƎǊŜŀǘŜǎǘ ǊŀǘŜǎ ƻŦ 
ƳƻǾŜƳŜƴǘΦ !ǊŜŀǎ ōŜǘǿŜŜƴ ǘƘŜ ǘƻŜ ŀƴŘ ƘŜŀŘ ƎŜƴŜǊŀƭƭȅ ŜȄƘƛōƛǘ ǎƭƻǿŜǊ ƻǊ ƛƳǇŜǊŎŜǇǘƛōƭŜ ǊŀǘŜǎ ƻŦ 
ƳƻǾŜƳŜƴǘΣ ǎǳŎƘ ŀǎ ǎƻƛƭ ŎǊŜŜǇΣ ŀƴŘ Ŏŀƴ ōŜ ŎƻƴǎƛŘŜǊŜŘ ƳƻŘŜǊŀǘŜƭȅ ǎǘŀōƭŜ ό¦{5! мффсŎύΦ 

¢ƘŜ ŦǳƴŎǘƛƻƴ ƻŦ Ƴŀǎǎ ǿŀǎǘƛƴƎ ŜǾŜƴǘǎ ƛƴ ǘƘŜ ǎŜŘƛƳŜƴǘ ǊŜƎƛƳŜ ƻŦ ǘƘŜ ǿŀǘŜǊǎƘŜŘ ŎƻƴǘǊƛōǳǘŜ ǘƻ ǘƘŜ 
ǳǇǇŜǊ ǊŀƴƎŜ ƻŦ ƴŀǘǳǊŀƭ ǎŜŘƛƳŜƴǘ ǇǊƻŘǳŎǘƛƻƴ ǾŀǊƛŀōƛƭƛǘȅΦ 9ǾŜƴǘǎ ŀǊŜ ǘƘŜ ϦǇǳƭǎŜǎϦ ƻŦ ǎŜŘƛƳŜƴǘ 
ŘŜƭƛǾŜǊȅ ǿƘƛŎƘ ŀǊŜ ŎƭƻǎŜƭȅ ǊŜƭŀǘŜŘ ǘƻ ƭŀǊƎŜ ǇǊŜŎƛǇƛǘŀǘƛƻƴ ŜǾŜƴǘǎ όǎǳŎƘ ŀǎ Ǌŀƛƴπƻƴπǎƴƻǿύ ƻŦ ǘƘŜ 
ǿƛƴǘŜǊ ŀƴŘ ǊǳƴƻŦŦ ŜǾŜƴǘǎ ƻŦ ǘƘŜ ǎǇǊƛƴƎΦ ²ƛǘƘƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ǘƘƛǎ ǿŀǘŜǊǎƘŜŘΣ ǎŜŘƛƳŜƴǘ 
ŘŜƭƛǾŜǊƛƴƎ ǎƭƛŘŜǎ ǘǊŀƴǎŦŜǊ ǎǘƻǊŜŘ ŦƛƴŜǎ ŦǊƻƳ ǳǇπǎƭƻǇŜ ƭƻŎŀǘƛƻƴǎ ǘƻ ǎƛǘŜǎ ŀƭƻƴƎ ǘƘŜ ǾŀƭƭŜȅ ōƻǘǘƻƳ 
ŀƴŘ ŎƻƴǘǊƛōǳǘŜ ǘƻ ƴŀǘǳǊŀƭ ŦƭƻƻŘǇƭŀƛƴ ŘŜǾŜƭƻǇƳŜƴǘΦ hǘƘŜǊ ƳŀǘŜǊƛŀƭǎ ǎǳŎƘ ŀǎ ŎƻŀǊǎŜ ŀƴŘ ƭŀǊƎŜ 

ŎƻōōƭŜǎ ŀƴŘ ƎǊŀǾŜƭǎΣ ŀǎ ǿŜƭƭ ŀǎ ƭŀǊƎŜ ǿƻƻŘȅ ŘŜōǊƛǎΣ ǇǊƻǾƛŘŜ ŀǉǳŀǘƛŎ ŀƴŘ ŦƭǳǾƛŀƭ ŎƻƳǇƻƴŜƴǘǎ ƛƴ 
ǎǘǊŜŀƳǎ ƻǊ ǘƘŜ ǊƛǾŜǊ ŎƘŀƴƴŜƭΦ tǊŜǎŜƴǘ ǊŀƴƎŜǎ ƻŦ ǎŜŘƛƳŜƴǘ ŘŜƭƛǾŜǊƛƴƎ ƭŀƴŘǎƭƛŘŜǎ ƛƴ ǘƘŜ ǿŀǘŜǊǎƘŜŘ 
are ƴƻǘ ōŜƭƛŜǾŜŘ ǘƻ ōŜ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ ōŀŎƪƎǊƻǳƴŘ ƻǊ ƴŀǘǳǊŀƭ ǊŀƴƎŜǎ ό¦{5! мффсŎύΦ 
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оΦмΦмΦо π [ƻǿŜǊ /ƭŀŎƪŀƳŀǎ ²ŀǘŜǊǎƘŜŘ 

.ŜǘǿŜŜƴ ǘƘŜ ƭŀǾŀ Ŧƭƻǿǎ ƻŦ ǘƘŜ [ŀȅŜǊŜŘ wŜǎƛǎǘŀƴǘ wƻŎƪ π {ǘŜŜǇ {ƭƻǇŜǎ ό[ww{{ύ ŀƴŘ [ŀȅŜǊŜŘ 
wŜǎƛǎǘŀƴǘ wƻŎƪ π {ǘŜŜǇ {ƭƻǇŜǎ ό[ww{{ύ ƭŀƴŘŦƻǊƳ ǘȅǇŜǎ ŀǊŜ ǎŜŘƛƳŜƴǘŀǊȅ ŀŎŎǳƳǳƭŀǘƛƻƴǎ ƻŦ ǘǳŦŦ ŀƴŘ 
ƭŀƘŀǊ ŘŜǇƻǎƛǘǎ ƪƴƻǿƴ ŀǎ ƛƴǘŜǊōŜŘǎΦ  tŜǊƳŜŀōƛƭƛǘȅ ŎƘŀƴƎŜǎ ŀǘ ǘƘŜǎŜ ƛƴǘŜǊōŜŘǎ ǊŜǎǳƭǘ ƛƴ ǇƻǘŜƴǘƛŀƭƭȅ 
ǳƴǎǘŀōƭŜ ǎƭƻǇŜǎΦ hƴŜ ƻŦ ǘƘŜ ƛƴǘŜǊōŜŘǎ ƛǎ ǊŜƎƛƻƴŀƭƭȅ ǇǊƻƳƛƴŜƴǘ ŀƴŘ ƛǎ ƪƴƻǿƴ ŀǎ ǘƘŜ ±ŀƴǘŀƎŜ 
ƛƴǘŜǊōŜŘΦ {ƻ Ƴŀƴȅ ƭŀƴŘǎƭƛŘŜǎ ƘŀǾŜ ƻŎŎǳǊǊŜŘ ƴŜŀǊ ǘƘƛǎ ƛƴǘŜǊōŜŘ ǘƘŀǘ ŀ ǘƻǇƻƎǊŀǇƘƛŎ ōŜƴŎƘ Ƙŀǎ 
ŘŜǾŜƭƻǇŜŘ ŀƭƻƴƎ ǇŀǊǘ ƻŦ ƛǘǎ ŜȄǘŜƴǘΦ  ¢ƘŜ Ϧ±ŀƴǘŀƎŜ .ŜƴŎƘϦ ƛǎ Ŝŀǎƛƭȅ ǎŜŜƴ ƻƴ ǘƻǇƻƎǊŀǇƘƛŎ ƳŀǇǎΦ 
bŜŀǊ .ƛƎ /ƭƛŦŦ ǘƘŜ ōŜƴŎƘ ƛǎ ŀǘ мнлл ŦŜŜǘ ŜƭŜǾŀǘƛƻƴΤ ƴŜŀǊ .ƛƎ 9ŘŘȅΣ мслл ŦŜŜǘΤ ƴŜŀǊ ǘƘŜ ƳƻǳǘƘ ƻŦ 
CƛǎƘ /ǊŜŜƪΣ мулл ŦŜŜǘΤ ƴŜŀǊ ¢ƘǊŜŜ [ȅƴȄΣ нулл ŦŜŜǘΦ ¢ƘŜ ±ŀƴǘŀƎŜ .ŜƴŎƘ ƛǎ ŀƴ ƛƴŘƛŎŀǘƻǊ ƻŦ Ǉŀǎǘ 
ƭŀƴŘǎƭƛŘŜ ŀŎǘƛǾƛǘȅ ŀƴŘ ƻŦ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ƳƻǊŜ ƭŀƴŘǎƭƛŘŜǎ ό¦{5! мффсŀύ 

оΦн π IȅŘǊƻƭƻƎȅ 

оΦнΦм π ²ŀǘŜǊ vǳŀƴǘƛǘȅ 

оΦнΦмΦм π bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ {ǳōǿŀǘŜǊǎƘŜŘ 

tŜŀƪ Ŧƭƻǿǎ ŀǊŜ ŎǊƛǘƛŎŀƭ ǘƻ ǿŀǘŜǊǎƘŜŘ ŦǳƴŎǘƛƻƴΦ ¢ƘŜ ǊŜƭŀǘƛǾŜƭȅ ŦǊŜǉǳŜƴǘ ǇŜŀƪ Ŧƭƻǿǎ όнπȅŜŀǊ ǘƻ нрπ
ȅŜŀǊ ǊŜǘǳǊƴ ǇŜǊƛƻŘύ ŀǊŜ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ϦŎƘŀƴƴŜƭ ŦƻǊƳƛƴƎϦ ƻǊ ϦŎƘŀƴƴŜƭ ƳŀƛƴǘŜƴŀƴŎŜϦ ŦƭƻǿǎΣ 
ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǎƘŀǇƛƴƎ ǘƘŜ ƎŜƴŜǊŀƭ ŎƘŀǊŀŎǘŜǊ ƻŦ ǎǘǊŜŀƳ ŎƘŀƴƴŜƭǎΣ ŀŘƧŀŎŜƴǘ ǊƛǇŀǊƛŀƴ ŀǊŜŀǎΣ ŀƴŘ 
ŀǎǎƻŎƛŀǘŜŘ ƘŀōƛǘŀǘǎΦ ¢ƘŜ ǊŜƭŀǘƛǾŜƭȅ ƛƴŦǊŜǉǳŜƴǘ όрлπȅŜŀǊ ǘƻ мллπȅŜŀǊύ ǇŜŀƪ Ŧƭƻǿǎ ŀǊŜ ŦƭƻƻŘǎ ǿƘƛŎƘ 
ƎŜƴŜǊŀƭƭȅ ǘǊŀƴǎǇƻǊǘ ŀƴŘ ǊŜŘƛǎǘǊƛōǳǘŜ ƭŀǊƎŜ ǉǳŀƴǘƛǘƛŜǎ ƻŦ ǎŜŘƛƳŜƴǘ ŀƴŘ ŘŜōǊƛǎΣ ƻŦǘŜƴ ŎŀǳǎƛƴƎ 
ŘŀƳŀƎŜ ǘƻ ǊƻŀŘ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŀƴŘ ŘǊŀƳŀǘƛŎ ŎƘŀƴƎŜǎ ǘƻ ŀǉǳŀǘƛŎ ŀƴŘ ǊƛǇŀǊƛŀƴ Ƙŀōƛǘŀǘǎ ό¦{5! 
мффсōύΦ 

! мллπȅŜŀǊ ŦƭƻƻŘ ŜǾŜƴǘ ǊŜŎŜƴǘƭȅ ƻŎŎǳǊǊŜŘ ƛƴ ǘƘŜ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ ǎǳōōŀǎƛƴΣ ƛƴ CŜōǊǳŀǊȅ мффсΦ 
tƻǊǘƛƻƴǎ ƻŦ ǘƘŜ ǎǳōōŀǎƛƴ ǊŜŎŜƛǾŜŘ ŜȄǘŜƴǎƛǾŜ ŦƭƻƻŘ ŘŀƳŀƎŜΦ ±ŜǊȅ ƭƛǘǘƭŜ ŘŀƳŀƎŜ ƻŎŎǳǊǊŜŘ ƛƴ ǘƘŜ 
bƻǊǘƘ CƻǊƪ ǿŀǘŜǊǎƘŜŘ ό¦{5! мффсōύΦ 

CƭƻƻŘ ŜǾŜƴǘǎ ƛƴ ǘƘŜ bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ ŀǊŜ ǎƛƳƛƭŀǊ ǘƻ ƻǘƘŜǊ ŘƻŎǳƳŜƴǘŜŘ ŦƭƻƻŘǎ ƛƴ ǘƘŜ 
/ŀǎŎŀŘŜǎΦ ¢ƘŜǎŜ ǇŜŀƪ Ŧƭƻǿ ŜǾŜƴǘǎ ƻŎŎǳǊ ŘǳǊƛƴƎ ǘƘŜ Ǌŀƛƴȅ ǎŜŀǎƻƴ ŦƻƭƭƻǿƛƴƎ ŀ ǊŀǇƛŘ ŀƴŘ 
ǎǳōǎǘŀƴǘƛŀƭ ŘŜǇƭŜǘƛƻƴ ƻŦ ǎƴƻǿǇŀŎƪ ŘǳǊƛƴƎ ŀ ǇǊƻƭƻƴƎŜŘ Ǌŀƛƴπƻƴπǎƴƻǿ ǇŜǊƛƻŘ ƛƴ ǘƘŜ ϦǘǊŀƴǎƛŜƴǘ 
ǎƴƻǿ ȊƻƴŜϦ όŀ ȊƻƴŜ ƻŦ ǎƛƎƴƛŦƛŎŀƴǘ ǎƴƻǿǇŀŎƪ ŀŎŎǳƳǳƭŀǘƛƻƴύΦ ¢Ƙƛǎ ǿŀǎ ŘŜƳƻƴǎǘǊŀǘŜŘ ŘǳǊƛƴƎ ǘƘŜ 
CŜōǊǳŀǊȅ мффс ŦƭƻƻŘ ŜǾŜƴǘ ό¦{5! мффсōύΦ 

оΦнΦмΦн π wƻŀǊƛƴƎ wƛǾŜǊ ǎǳōǿŀǘŜǊǎƘŜŘ 

tŜŀƪŦƭƻǿ ŜǾŜƴǘǎ ƻŎŎǳǊ ŘǳǊƛƴƎ ǘƘŜ Ǌŀƛƴȅ ǎŜŀǎƻƴΣ ŦƻƭƭƻǿƛƴƎ ŀ ǊŀǇƛŘ ŀƴŘ ǎǳōǎǘŀƴǘƛŀƭ ŘŜǇƭŜǘƛƻƴ ƻŦ 
ǘƘŜ ǎƴƻǿǇŀŎƪ ŘǳǊƛƴƎ ŀ ǇǊƻƭƻƴƎŜŘ Ǌŀƛƴπƻƴπǎƴƻǿ ǇŜǊƛƻŘ ƛƴ ǘƘŜ ϦǘǊŀƴǎƛŜƴǘ ǎƴƻǿ ȊƻƴŜϦΦ ¢ƘŜ 
wƻŀǊƛƴƎ wƛǾŜǊ ǘǊŀƴǎƛŜƴǘ ǎƴƻǿ ȊƻƴŜ ƛǎ ŜǎǘƛƳŀǘŜŘ ǘƻ ƻŎŎǳǊ ōŜǘǿŜŜƴ мрлл ŦŜŜǘ ŀƴŘ пллл ŦŜŜǘ 
ŜƭŜǾŀǘƛƻƴ ό¦{5! мффсŎύΦ  
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оΦнΦмΦо π [ƻǿŜǊ /ƭŀŎƪŀƳŀǎ ²ŀǘŜǊǎƘŜŘ 

{ǘǊŜŀƳŦƭƻǿ ƛƴŦƻǊƳŀǘƛƻƴ ŦƻǊ [ƻǿŜǊ /ƭŀŎƪŀƳŀǎ ƛǎ ǾŜǊȅ ƭƛƳƛǘŜŘ ό¦{5! мффсŀύΦ 

¢ƘŜ Ƴƻǎǘ ǿŜƭƭ ŘƻŎǳƳŜƴǘŜŘ ŦƭƻƻŘ ŜǾŜƴǘ ƛƴ ǘƘŜ ǊŜŎŜƴǘ Ǉŀǎǘ ǿŀǎ ǘƘŜ мфсп ŦƭƻƻŘΦ ¢Ƙƛǎ ŦƭƻƻŘ 
ŀǇǇǊƻŀŎƘŜŘ ǘƘŜ ŜǎǘƛƳŀǘŜŘ млл ȅŜŀǊ ŦǊŜǉǳŜƴŎȅ ƛƴ ǘƘŜ /ƭŀŎƪŀƳŀǎ ŘǊŀƛƴŀƎŜΦ {ƛƴŎŜ мфсп ǘƘŜ Ƴƻǎǘ 
ǊŜŎŜƴǘ ƳŀƧƻǊ ŦƭƻƻŘ ǿŀǎ ƛƴ CŜōǊǳŀǊȅ мффсΦ CƭƻƻŘ ŦǊŜǉǳŜƴŎȅ ƴǳƳōŜǊǎ ǿŜǊŜ ƴƻǘ ŦƛƴŀƭƛȊŜŘ ŀǘ ǘƘŜ 
ǘƛƳŜ ƻŦ ǘƘƛǎ ǇǳōƭƛŎŀǘƛƻƴΣ ōǳǘ ǘƘŜ Ƴƻǎǘ ǊŜŎŜƴǘ ŜǎǘƛƳŀǘŜǎ ǿŜǊŜ ƻŦ ŀ рл ǘƻ млл ȅŜŀǊ ŦǊŜǉǳŜƴŎȅ ƻƴ 
ǘƘŜ /ƭŀŎƪŀƳŀǎ ŘǊŀƛƴŀƎŜΦ  ¢Ƙƛǎ ǊŜŎŜƴǘ ŜǾŜƴǘ Ƙŀǎ ƭƛƪŜƭȅ ǘǊƛƎƎŜǊŜŘ Ƴŀƴȅ ŎƘŀƴƴŜƭ ŎƘŀƴƎŜǎ ŀƴŘ 
ǎŜŘƛƳŜƴǘ ƛƴǇǳǘΦ 5ŀƳŀƎŜǎ ŀƴŘ ŎƘŀƴƎŜǎ ƘŀǾŜ ƴƻǘ ȅŜǘ ōŜŜƴ ŘƻŎǳƳŜƴǘŜŘΦ !ƴ ǳǇŘŀǘŜ ƻŦ ǎǘǊŜŀƳ 
ǎǳǊǾŜȅǎ ŀƴŘ ƻǘƘŜǊ ōŀǎŜƭƛƴŜ ƳƻƴƛǘƻǊƛƴƎ ǿƛƭƭ ōŜ ŎǊƛǘƛŎŀƭ ƛƴ ŘŜǘŜǊƳƛƴƛƴƎ ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ /ƭŀŎƪŀƳŀǎ 
wƛǾŜǊ ǎǘǊŜŀƳ ǎȅǎǘŜƳ ŦƻƭƭƻǿƛƴƎ ǘƘƛǎ ƭŀǊƎŜ ŦƭƻƻŘ ŜǾŜƴǘ ό¦{5! мффсŀύΦ 

tŜŀƪŦƭƻǿ ŜǾŜƴǘǎ ƻŎŎǳǊ ŘǳǊƛƴƎ ǘƘŜ Ǌŀƛƴȅ ǎŜŀǎƻƴΣ ŦƻƭƭƻǿƛƴƎ ŀ ǊŀǇƛŘ ŀƴŘ ǎǳōǎǘŀƴǘƛŀƭ ŘŜǇƭŜǘƛƻƴ ƻŦ 
ǘƘŜ ǎƴƻǿǇŀŎƪ ŘǳǊƛƴƎ ŀ ǇǊƻƭƻƴƎŜŘ Ǌŀƛƴπƻƴπǎƴƻǿ ǇŜǊƛƻŘ ƛƴ ǘƘŜ ϦǘǊŀƴǎƛŜƴǘ ǎƴƻǿ ȊƻƴŜϦΦ ¢ƘŜ [ƻǿŜǊ 
/ƭŀŎƪŀƳŀǎ wƛǾŜǊ ǘǊŀƴǎƛŜƴǘ ǎƴƻǿ ȊƻƴŜ ƛǎ ŜǎǘƛƳŀǘŜŘ ǘƻ ƻŎŎǳǊ ōŜǘǿŜŜƴ мрлл ŦŜŜǘ ŀƴŘ пллл ŦŜŜǘ 
ŜƭŜǾŀǘƛƻƴΦ ¢ƘŜǎŜ ŜƭŜǾŀǘƛƻƴǎ Ƴŀȅ ǾŀǊȅ ƭƻŎŀƭƭȅΤ ƘƻǿŜǾŜǊΣ ƭƻŎŀƭ ǾŜǊƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ǘǊŀƴǎƛŜƴǘ ǎƴƻǿ 
ȊƻƴŜ ŦƻǊ [ƻǿŜǊ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ ǿŀǎ ƴƻǘ ŀǾŀƛƭŀōƭŜΦ ¢ƘŜ ƭƻǿŜǊ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ǿŀǘŜǊǎƘŜŘ ƛǎ ƴƻǘ ƛƴ 
ǘƘŜ ǘǊŀƴǎƛŜƴǘ ȊƻƴŜΣ ōǳǘ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǘƘŜ ǳǇǇŜǊ ǇƻǊǘƛƻƴǎ ƻŦ ǘƘŜ [ƻǿŜǊ /ƭŀŎƪŀƳŀǎ ǿŀǘŜǊǎƘŜŘ 
ŀǊŜ ǿƛǘƘƛƴ ǘƘŜ ǘǊŀƴǎƛŜƴǘ ǎƴƻǿ ȊƻƴŜ ό¦{5! мффсŀύΦ 

оΦнΦн π ²ŀǘŜǊ vǳŀƭƛǘȅ 

оΦнΦнΦм π bƻǊǘƘ CƻǊƪ {ǳōǿŀǘŜǊǎƘŜŘ 

¢ƘŜ bƻǊǘƘ CƻǊƪ Ƙŀǎ ǘƘǊŜŜ ƳƻƴƛǘƻǊƛƴƎ ǎƛǘŜǎ ŦƻǊ ǇǊƻŦƛƭŜ ǎŀƳǇƭƛƴƎ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘŜƳǇŜǊŀǘǳǊŜ 
ŎƘŀƴƎŜǎ ōȅ ǎǘǊŜŀƳ ƻǊŘŜǊΦ ¢ƘŜȅ ŀǊŜ ƭƻŎŀǘŜŘ ŦǊƻƳ ǘƘŜ ƘŜŀŘǿŀǘŜǊǎ ƻŦ bƻǊǘƘ CƻǊƪ ǘƻ ǘƘŜ ŎƻƴŦƭǳŜƴŎŜ 
ǿƛǘƘ .ŜŘŦƻǊŘ /ǊŜŜƪΦ ¢ƘŜǎŜ ǎƛǘŜǎ ƘŀǾŜ Ŏƻƴǘƛƴǳƻǳǎ ǊŜŎƻǊŘŜǊǎ ŀƴŘ ŀǊŜ ƭƻŎŀǘŜŘ ōŜƭƻǿ .ŜŘŦƻǊŘ /ǊŜŜƪ 
όƭƻǿŜǊύΣ ŀōƻǾŜ .ƻȅŜǊ /ǊŜŜƪ όƳƛŘŘƭŜύΣ ŀƴŘ ƛƴ ǘƘŜ ǳǇǇŜǊ bƻǊǘƘ CƻǊƪ όǳǇǇŜǊύΦ [ƻǿ Ŧƭƻǿ ǎǳƳƳŜǊ 
ǎǘǊŜŀƳ ǘŜƳǇŜǊŀǘǳǊŜǎ ǿŜǊŜ ƳŜŀǎǳǊŜŘ ŦǊƻƳ мффмπфр ŘǳǊƛƴƎ ǘƘŜ ƳƻƴǘƘǎ ƻŦ WǳƴŜ ǘƘǊƻǳƎƘ 
{ŜǇǘŜƳōŜǊΦ  ¢ƘŜǊŜ ƛǎ ŀ ƎǊŀŘǳŀƭ ƛƴŎǊŜŀǎŜ ƛƴ ǎǘǊŜŀƳ ǘŜƳǇŜǊŀǘǳǊŜǎ ŦǊƻƳ ǘƘŜ ǳǇǇŜǊ ǘƻ ǘƘŜ ƭƻǿŜǊ 
ǎƛǘŜǎΦ ¢ƘŜ ǎŜǾŜƴ Řŀȅ ƳŀȄƛƳǳƳ ǎǘǊŜŀƳ ǘŜƳǇŜǊŀǘǳǊŜǎ ǿŜǊŜ ǿƛǘƘƛƴ ǘƘŜ ǊŀƴƎŜ ƻŦ ƴŀǘǳǊŀƭ ǾŀǊƛŀǘƛƻƴ 
ŦƻǊ ǘƘŜ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ ǎǳōōŀǎƛƴ мпΦр ǘƻ нлΦл л/ ǿƛǘƘ ǘƘŜ ŜȄŎŜǇǘƛƻƴ ƻŦ мффо ǿƘŜƴ ǘƘŜ ǿŀǘŜǊ 
ǘŜƳǇŜǊŀǘǳǊŜ ǿŀǎ ŎƻƭŘŜǊ ŦƻǊ ōƻǘƘ ǘƘŜ ƳƛŘŘƭŜ ŀƴŘ ǳǇǇŜǊ ǎƛǘŜǎΦ ¢ƘŜ ƭƻǿŜǊ ǎƛǘŜ ŜȄŎŜŜŘŜŘ ǘƘŜ ǎǘŀǘŜ 
ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǎǘŀƴŘŀǊŘ ƻŦ мтΦу л/ ƛƴ мффпΦ bƻǊǘƘ CƻǊƪ ǘŜƳǇŜǊŀǘǳǊŜǎ ŀǊŜ ƘƛƎƘŜǊ ǘƘŀƴ wƻŀǊƛƴƎ 
wƛǾŜǊ όŀƴ ǳƴƛƳǇŀŎǘŜŘ ǿŀǘŜǊǎƘŜŘύ ōǳǘ ōŜƭƻǿ ǘƘŜ ōƛƻƭƻƎƛŎŀƭ ǘƘǊŜǎƘƻƭŘ ŦƻǊ ǎŀƭƳƻƴƛŘǎ όнл л/ ǘƻ но 
л/ύ ό¦{5! мффсōύΦ 

aŀŎǊƻπLƴǾŜǊǘŜōǊŀǘŜǎ 

!ǉǳŀǘƛŎ ƳŀŎǊƻπƛƴǾŜǊǘŜōǊŀǘŜ ǎŀƳǇƭƛƴƎ ǿŀǎ ŎƻƴŘǳŎǘŜŘ ƻƴ ǘƘŜ bƻǊǘƘ CƻǊƪ ōŜƭƻǿ .ŜŘŦƻǊŘ /ǊŜŜƪ ƛƴ 
мффм ŀƴŘ мффрΣ ŀƴŘ ŀǘ ǘƘŜ ƳƻǳǘƘ ƻŦ .ƻȅŜǊ /ǊŜŜƪ ƛƴ мффмΦ ¢Ƙƛǎ ǘȅǇŜ ƻŦ ǎŀƳǇƭƛƴƎ Ŏŀƴ ǇǊƻǾƛŘŜ 
ƛƳǇƻǊǘŀƴǘ ōŀǎŜƭƛƴŜ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ƘŜƭǇ ŜǾŀƭǳŀǘŜ ǿŀǘŜǊǎƘŜŘ ŎƻƴŘƛǘƛƻƴ ŀƴŘ ǿŀǘŜǊ ǉǳŀƭƛǘȅΦ 5ŀǘŀ 
ŀƴŀƭȅǎƛǎ ǿŀǎ ŘƻƴŜ ǳǎƛƴƎ ŀ ƳƻŘƛŦƛŜŘ 9ƴǾƛǊƻƴƳŜƴǘŀƭ tǊƻǘŜŎǘƛƻƴ !ƎŜƴŎȅ ό9t!ύ wŀǇƛŘ 
.ƛƻŀǎǎŜǎǎƳŜƴǘ tǊƻǘƻŎƻƭ ό¦{5! мффсōύΦ  
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¢ƘŜ мффм ǊŜǎǳƭǘǎ ƛƴŘƛŎŀǘŜ ǘƘŀǘ ōƻǘƘ bƻǊǘƘ CƻǊƪ ŀƴŘ .ƻȅŜǊ /ǊŜŜƪ ƘŀǾŜ ǘŀȄŀ ǘȅǇƛŎŀƭ ƻŦ ²ŜǎǘŜǊƴ 
/ŀǎŎŀŘŜ ǎǘǊŜŀƳǎΦ ¢ƘŜȅ ōƻǘƘ Ŏƻƴǘŀƛƴ ƘƛƎƘŜǊ ǇŜǊŎŜƴǘŀƎŜǎ ƻŦ ǘŀȄŀ ǘƘŀǘ ŀǊŜ ǘƻƭŜǊŀƴǘ ƻŦ ǎŜŘƛƳŜƴǘ 
ŀƴŘ ǘŜƳǇŜǊŀǘǳǊŜ ǘƘŀƴ ƛƴǘƻƭŜǊŀōƭŜ ǘŀȄŀΣ ǿƘƛŎƘ Ŏŀƴ ƛƴŘƛŎŀǘŜ ǇƻƻǊ Ƙŀōƛǘŀǘ ǉǳŀƭƛǘȅ ŘǳŜ ǘƻ ƛƴŎǊŜŀǎŜŘ 
ǎǘǊŜŀƳ ǘŜƳǇŜǊŀǘǳǊŜǎΣ ƛƴŎǊŜŀǎŜŘ ŎŀƴƻǇȅ ƻǇŜƴƛƴƎǎΣ ŀƴŘκƻǊ ŦƛƴŜ ǎŜŘƛƳŜƴǘ ŀŎŎǳƳǳƭŀǘƛƻƴΦ ¢ƘŜ 
ŘƻƳƛƴŀƴǘ ŦǳƴŎǘƛƻƴŀƭ ŦŜŜŘƛƴƎ ƎǊƻǳǇ ƛǎ ǘƘŜ ŎƻƭƭŜŎǘƻǊκƎŀǘƘŜǊŜǊǎ ǿƘƛŎƘ Ŏŀƴ ƛƴŘƛŎŀǘŜ ŀ ǇƻǎǎƛōƭŜ 
ƛƳǇŀƛǊƳŜƴǘ ƻǊ ƭƛƳƛǘŀǘƛƻƴ ƛƴ ǘƘŜ ǎǘǊŜŀƳ ƘŀōƛǘŀǘΦ !ƴ ƛƴŘƛŎŀǘƻǊ ƻŦ ƎƻƻŘ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ƛǎ ŀ ǎǘǊŜŀƳ 
ǿƛǘƘ ƘƛƎƘ ǇŜǊŎŜƴǘŀƎŜǎ ƻŦ ǎƘǊŜŘŘŜǊǎ ŀƴŘ ǎŎǊŀǇŜǊǎΦ bƻǊǘƘ CƻǊƪ Ƙŀǎ ŀ ƭƻǿ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǎƘǊŜŘŘŜǊǎ 
ǿƘƛŎƘ Ŏŀƴ ƛƴŘƛŎŀǘŜ ƛƴǎǳŦŦƛŎƛŜƴǘ ƛƴǇǳǘ ƻŦ ƻǊƎŀƴƛŎ ƳŀǘǘŜǊ ƛƴǘƻ ǘƘŜ ǎǘǊŜŀƳ ŀƴŘκƻǊ ƭƛƳƛǘŜŘ ǎǘǊŜŀƳ 
ǊŜǘŜƴǘƛƻƴ ŎŀǇŀōƛƭƛǘƛŜǎ ǎǳŎƘ ŀǎ ƭƻƎǎ ŀƴŘ ōƻǳƭŘŜǊǎ ǘƻ Ƴŀƛƴǘŀƛƴ ǘƘŜ ƻǊƎŀƴƛŎ ƳŀǘŜǊƛŀƭ ƛƴ ǘƘŜ ŎƘŀƴƴŜƭΦ 
¢ƘŜ ƭŀŎƪ ƻŦ ƛƴǎǘǊŜŀƳ ǊŜǘŜƴǘƛƻƴ ŎŀǇŀōƛƭƛǘƛŜǎ ǊŜƭŀǘŜǎ ǘƻ bƻǊǘƘ CƻǊƪϥǎ ŜȄǘŜƴǎƛǾŜ ǎǘŀƴŘ ǊŜǇƭŀŎŜƳŜƴǘ 
ŦƛǊŜǎ ƻŦ ǘƘŜ ŜŀǊƭȅ ŀƴŘ ƳƛŘπмфллϥǎ ŀƴŘ ŎƻǊǊŜƭŀǘŜǎ ǘƻ ǘƻŘŀȅϥǎ ǊƛǇŀǊƛŀƴ ǾŜƎŜǘŀǘƛƻƴ ŎƻƳǇƻǎŜŘ Ƴŀƛƴƭȅ 
ƻŦ ƳƛŘ ǎŜǊŀƭ ǎǘŀƴŘǎΦ .ƻȅŜǊ /ǊŜŜƪϥǎ ƭƻǿ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǎŎǊŀǇŜǊǎ ŎƻǳƭŘ ōŜ ŀƴ ƛƴŘƛŎŀǘƻǊ ƻŦ 
ǎŜŘƛƳŜƴǘŀǘƛƻƴΦ {ŜŘƛƳŜƴǘŀǘƛƻƴ ƛǎ ƘƛƎƘ ƛƴ .ƻȅŜǊ /ǊŜŜƪ ǿƛǘƘ ǇƻǊǘƛƻƴǎ ƻŦ ǊƻŀŘ псмн ōŜƛƴƎ ŀ 
ǇƻǘŜƴǘƛŀƭƭȅ ƘƛƎƘ ǎŜŘƛƳŜƴǘ ŎƻƴŎŜǊƴ ό¦{5! мффсōύΦ 

оΦнΦнΦм π wƻŀǊƛƴƎ wƛǾŜǊ {ǳōǿŀǘŜǊǎƘŜŘ 

wŜƭŀǘƛǾŜƭȅ ǎǘŀōƭŜΣ Ŏƻƻƭ ǘŜƳǇŜǊŀǘǳǊŜǎ ŀǊŜ ƴƻǘŜŘ ŦƻǊ ǘƘŜ ǊƛǾŜǊ ŎƻƳǇŀǊŜŘ ǘƻ ƻǘƘŜǊ ǿŀǘŜǊǎƘŜŘǎΣ 
ƛƴŎƭǳŘƛƴƎ ǿƛƭŘŜǊƴŜǎǎ ŘǊŀƛƴŀƎŜǎΦ ¢ƘŜǊŜ ŀǊŜ ǾŜǊȅ ƭƻǿ ŦƭǳŎǘǳŀǘƛƻƴǎ ƛƴ Řŀƛƭȅ ǘŜƳǇŜǊŀǘǳǊŜǎ ό¦{5! 
мффсŎύΦ 

!ǉǳŀǘƛŎ ƳŀŎǊƻπƛƴǾŜǊǘŜōǊŀǘŜ ǎŀƳǇƭƛƴƎ ǿŀǎ ŎƻƴŘǳŎǘŜŘ ŀǘ ǘƘŜ ƳƻǳǘƘ ƻŦ wƻŀǊƛƴƎ wƛǾŜǊ ŘǳǊƛƴƎ ǘƘŜ 
Ŧŀƭƭ ƻŦ мффмΣ мффоΣ ŀƴŘ мффп όŘŀǘŀ ŦƻǊ мффоΣ ŀƴŘ мффп ƘŀǾŜ ƴƻǘ ōŜŜƴ ŀƴŀƭȅȊŜŘύΦ ¢Ƙƛǎ ǘȅǇŜ ƻŦ 
ǎŀƳǇƭƛƴƎ Ŏŀƴ ǇǊƻǾƛŘŜ ƛƳǇƻǊǘŀƴǘ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ƘŜƭǇ ŜǾŀƭǳŀǘŜ ǿŀǘŜǊǎƘŜŘ ŎƻƴŘƛǘƛƻƴ ŀƴŘ ǿŀǘŜǊ 
ǉǳŀƭƛǘȅΦ 5ŀǘŀ ŀƴŀƭȅǎƛǎ ǿŀǎ ŘƻƴŜ ǳǎƛƴƎ ŀ ƳƻŘƛŦƛŜŘ 9ƴǾƛǊƻƴƳŜƴǘŀƭ tǊƻǘŜŎǘƛƻƴ !ƎŜƴŎȅ ό9t!ύ wŀǇƛŘ 
.ƛƻŀǎǎŜǎǎƳŜƴǘ tǊƻǘƻŎƻƭΦ wŜǎǳƭǘǎ ƛƴŘƛŎŀǘŜ wƻŀǊƛƴƎ wƛǾŜǊ ǘƻ ōŜ ŀ ϦǎƭƛƎƘǘƭȅ ƛƳǇŀƛǊŜŘϦ ǿŀǘŜǊǎƘŜŘΦ 
{ƭƛƎƘǘƭȅ ƛƳǇŀƛǊŜŘΣ ǊŜŦŜǊǎ ǘƻ ŀ ƘƛƎƘ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǎŜŘƛƳŜƴǘ ǘƻƭŜǊŀƴǘ ƳŀȅŦƭƛŜǎΣ ŀ ƭƻǿ ǇŜǊŎŜƴǘŀƎŜ ƻŦ 
ƛƴǘƻƭŜǊŀƴǘ ƳŀȅŦƭƛŜǎΣ ŀ ǾŜǊȅ ƘƛƎƘ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǘŀȄŀ ƛƴ ǘƘŜ ŎƻƭƭŜŎǘƻǊκƎŀǘƘŜǊǎ ŦǳƴŎǘƛƻƴŀƭ ŦŜŜŘƛƴƎ 
ƎǊƻǳǇ ŀƴŘ ŀ ƭƻǿ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǘŀȄŀ ƛƴ ǘƘŜ ǎƘǊŜŘŘŜǊǎ ŦǳƴŎǘƛƻƴŀƭ ŦŜŜŘƛƴƎ ƎǊƻǳǇΦ 5ǳŜ ǘƻ ƭƛƳƛǘŜŘ 
ƛƴŦƻǊƳŀǘƛƻƴ ǘƘŀǘ Ƙŀǎ ōŜŜƴ ŎǳǊǊŜƴǘƭȅ ŀƴŀƭȅȊŜŘ ǘƘŜ ϦǎƭƛƎƘǘƭȅ ƛƳǇŀƛǊŜŘϦ ŎƻƴŘƛǘƛƻƴ ƻŦ wƻŀǊƛƴƎ wƛǾŜǊ 
ŎƻǳƭŘ ōŜ ǘƘŜ ǊŜǎǳƭǘ ƻŦ ǘƘŜ ǎƳŀƭƭ ǎŀƳǇƭŜ ǎƛȊŜ ƛƴ ǘƘŜ 9ŎƻǊŜƎƛƻƴ ǘƻ ŎƻƳǇŀǊŜ ǘƻΣ ǘƘŜ ǊŜǎǳƭǘ ƻŦ ǘƘŜ 
ōŀǎƛƴϥǎ ŦƛǊŜ ƘƛǎǘƻǊȅΣ ƘƛǎǘƻǊƛŎ Ƴŀǎǎ ƳƻǾŜƳŜƴǘǎ ŀƴŘκƻǊ ǘƘŜ ǊŜǎƛŘǳŀƭ ŜŦŦŜŎǘǎ ƻŦ ǘƘŜ мфсп ŦƭƻƻŘ 
ό¦{5! мффсŎύΦ 

оΦнΦнΦн π [ƻǿŜǊ /ƭŀŎƪŀƳŀǎ ²ŀǘŜǊǎƘŜŘ 

¢ŜƳǇŜǊŀǘǳǊŜ Řŀǘŀ ǳǎƛƴƎ Ŏƻƴǘƛƴǳƻǳǎ ǊŜŎƻǊŘŜǊǎ ǿŜǊŜ ǘŀƪŜƴ ƛƴ мффп ŦƻǊ ǎƻƳŜ ƻŦ ǘƘŜ 
ǎǳōǿŀǘŜǊǎƘŜŘǎ ŀƴŘ ŀƭƻƴƎ ǘƘŜ Ƴŀƛƴ /ƭŀŎƪŀƳŀǎΦ {ǳƳƳŜǊ ǎǘǊŜŀƳ ǘŜƳǇŜǊŀǘǳǊŜǎ ǿŜǊŜ ŘǳǊƛƴƎ ǘƘŜ 
ƳƻƴǘƘǎ ƻŦ Wǳƭȅ ǘƘǊƻǳƎƘ {ŜǇǘŜƳōŜǊ ŦƻǊ Ƴƻǎǘ ƻŦ ǘƘŜ ǎƛǘŜǎΣ ƘƻǿŜǾŜǊ ƛƴ ǎƻƳŜ ŎŀǎŜǎ ǘƘŜǊŜ ƛǎ ƳƛǎǎƛƴƎ 
Řŀǘŀ ŦƻǊ ǇŀǊǘ ƻŦ ǘƘŜ ƳƻƴǘƘ ƻŦ WǳƭȅΣ ŘǳǊƛƴƎ ŀ ǘƛƳŜ ǎǘǊŜŀƳ ǘŜƳǇŜǊŀǘǳǊŜǎ ǿŜǊŜ ŜƭŜǾŀǘŜŘΦ ¢ƘŜ ǎŜǾŜƴ 
Řŀȅ ƳŀȄƛƳǳƳ ǎǘǊŜŀƳ ǘŜƳǇŜǊŀǘǳǊŜǎ ŘƛŘ ƴƻǘ ŜȄŎŜŜŘ ǘƘŜ ǳǇǇŜǊ ǊŀƴƎŜ ƻŦ ƴŀǘǳǊŀƭ ǾŀǊƛŀōƛƭƛǘȅ ŦƻǊ ǘƘŜ 
/ƭŀŎƪŀƳŀǎ wƛǾŜǊ мпΦр π нлΦл л/ ŦƻǊ ŀƭƭ ǘƘŜ ǎǳōǿŀǘŜǊǎƘŜŘǎ ƛƴ мффпΦ ¢ƘŜ ǎǘŀǘŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ 
ǎǘŀƴŘŀǊŘ ƻŦ мтΦу л/ ǿŀǎ ŜȄŎŜŜŘŜŘ ŀǘ ǘƘŜ /ƭŀŎƪŀƳŀǎ ŀōƻǾŜ {ƻǳǘƘ CƻǊƪ ŀƴŘ ƛǎ ŀǘ ǘƘŜ ǎǘŀƴŘŀǊŘ ƻƴ 
ǘƘŜ /ƭŀŎƪŀƳŀǎ ŀōƻǾŜ CƛǎƘ /ǊŜŜƪΦ ¢ƘŜ ǘŜƳǇŜǊŀǘǳǊŜǎ ŀǊŜ ǿŜƭƭ ōŜƭƻǿ ǘƘŜ ōƛƻƭƻƎƛŎŀƭ ǘƘǊŜǎƘƻƭŘ ŦƻǊ 
ǎŀƭƳƻƴƛŘǎ όнл л/ ǘƻ но л/ύό ¦{5! мффсŀύΦ 
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оΦо π !ǉǳŀǘƛŎ ŀƴŘ wƛǇŀǊƛŀƴ 9ŦŦŜŎǘƛǾŜƴŜǎǎ aƻƴƛǘƻǊƛƴƎ tǊƻƎǊŀƳ  

Lƴ ǘƘƛǎ ǎŜŎǘƛƻƴ ǘƘŜ ŜȄƛǎǘƛƴƎ ŎƻƴŘƛǘƛƻƴ ŦƻǊ ǘƘŜ сǘƘ ŦƛŜƭŘ ǿŀǘŜǊǎƘŜŘǎ ƛǎ ōŀǎŜŘ ƻƴ ŘŀǘŀǎŜǘǎ ŀǎǎƻŎƛŀǘŜŘ 
ǿƛǘƘ ǘƘŜ bƻǊǘƘǿŜǎǘ CƻǊŜǎǘ tƭŀƴς¢ƘŜ CƛǊǎǘ нл ¸ŜŀǊǎ όмффпπнлмоύ ²ŀǘŜǊǎƘŜŘ /ƻƴŘƛǘƛƻƴ {ǘŀǘǳǎ ŀƴŘ 
¢ǊŜƴŘ wŜǇƻǊǘ όaƛƭƭŜǊ Ŝǘ ŀƭΦ нлмтύΦ  ¢ƘŜ ǿŀǘŜǊǎƘŜŘ ƳƻƴƛǘƻǊƛƴƎ ƳƻŘǳƭŜ όŀƭǎƻ ƪƴƻǿƴ ŀǎ ǘƘŜ !ǉǳŀǘƛŎ 
ŀƴŘ wƛǇŀǊƛŀƴ 9ŦŦŜŎǘƛǾŜƴŜǎǎ aƻƴƛǘƻǊƛƴƎ tǊƻƎǊŀƳ ƻǊ !w9atύ ŘŜǘŜǊƳƛƴŜǎ ƛŦ ǘƘŜ bƻǊǘƘǿŜǎǘ CƻǊŜǎǘ 
tƭŀƴΩǎ όb²Ctύ ŀǉǳŀǘƛŎ ŎƻƴǎŜǊǾŀǘƛƻƴ ǎǘǊŀǘŜƎȅ ƛǎ ŀŎƘƛŜǾƛƴƎ ǘƘŜ Ǝƻŀƭǎ ƻŦ ƳŀƛƴǘŀƛƴƛƴƎ ŀƴŘ ǊŜǎǘƻǊƛƴƎ 
ǘƘŜ ŎƻƴŘƛǘƛƻƴ ƻŦ ǿŀǘŜǊǎƘŜŘǎΦ  !w9at ŘŜǘŜǊƳƛƴŜŘ ǘƘŜ ǎǘŀǘǳǎ ŀƴŘ ǘǊŜƴŘ ƻŦ ǳǇǎƭƻǇŜκǊƛǇŀǊƛŀƴ 
ǿŀǘŜǊǎƘŜŘ ŎƻƴŘƛǘƛƻƴ ŦƻǊ ǎƛȄǘƘπŦƛŜƭŘ ǿŀǘŜǊǎƘŜŘǎ ǿƛǘƘƛƴ ǘƘŜ bƻǊǘƘǿŜǎǘ CƻǊŜǎǘ tƭŀƴ όb²Ctύ ŀǊŜŀΦ 
¦ǇǎƭƻǇŜ ŀƴŘ ǊƛǇŀǊƛŀƴ ŎƻƴŘƛǘƛƻƴ ŀǊŜ ōŀǎŜŘ ƻƴ ƳŀǇǇŜŘ Řŀǘŀ όŜΦƎΦ ǊƻŀŘ ŘŜƴǎƛǘȅΣ ǾŜƎŜǘŀǘƛƻƴύ 
ǊŜǇǊŜǎŜƴǘƛƴƎ ǘƘŜ ȅŜŀǊǎ мффо ŀƴŘ нлмн ŦƻǊ ŀƭƭ ǿŀǘŜǊǎƘŜŘǎ ǿƛǘƘ җр҈ ŦŜŘŜǊŀƭ ƻǿƴŜǊǎƘƛǇ όaƛƭƭŜǊ Ŝǘ 
ŀƭΦ нлмтύΦ  ²ŀǘŜǊǎƘŜŘǎ ǿŜǊŜ ǎŎƻǊŜŘ ŦǊƻƳ л ǘƻ млл ŦƻǊ ǎǘǊŜŀƳ ŎƻƴŘƛǘƛƻƴ ŀƴŘ ǳǇǎƭƻǇŜκǊƛǇŀǊƛŀƴ 
ŎƻƴŘƛǘƛƻƴΣ ǎŜǇŀǊŀǘŜƭȅΦ  ²ŀǘŜǊǎƘŜŘǎ ǿŜǊŜ ǎŎƻǊŜŘ ŦǊƻƳ л ǘƻ млл ŦƻǊ ǳǇǎƭƻǇŜκǊƛǇŀǊƛŀƴ ŎƻƴŘƛǘƛƻƴΦ  

{ŎƻǊŜǎ ŎƭƻǎŜǊ ǘƻ ȊŜǊƻ ǎƛƎƴƛŦȅ ŀŘǾŜǊǎŜ ŘŜǾƛŀǘƛƻƴ ŦǊƻƳ ŜȄǇŜŎǘŀǘƛƻƴǎΤ млл ŘŜƴƻǘŜǎ ǘƘŜ ƘƛƎƘ ŜƴŘ ƻŦ 
ŜȄǇŜŎǘŀǘƛƻƴǎ όaƛƭƭŜǊ нлмтύΦ  ¢Ƙƛǎ ǊŜǇƻǊǘ ƛƴŎƭǳŘŜǎ ŦŀŎǘƻǊǎ ǘƘŀǘ ŀǊŜ ǊŜƭŀǘŜŘ ǘƻ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ŀƴŘ 
ǉǳŀƴǘƛǘȅ ǎǳŎƘ ŀǎ ƭŀǊƎŜ ǿƻƻŘΣ ǊƛǇŀǊƛŀƴ Ƙŀōƛǘŀǘ ŀƴŘ ŦƛǎƘ ǇŀǎǎŀƎŜ ǘƘŀǘ ŀǊŜ ŀŘŘǊŜǎǎŜŘ ƛƴ ƳƻǊŜ ŘŜǘŀƛƭ 
ƛƴ ǘƘŜ ŦƛǎƘŜǊƛŜǎ ǊŜǇƻǊǘΦ 

¢ƘŜ ŀǎǎŜǎǎƳŜƴǘ ǿŀǎ ōŀǎŜŘ ƻƴ ŦŀŎǘƻǊǎ ŀŦŦŜŎǘƛƴƎ ŦƛǾŜ ƳŀƧƻǊ ŀǉǳŀǘƛŎ ǇǊƻŎŜǎǎŜǎΥ ǎŜŘƛƳŜƴǘ 
ǇǊƻŘǳŎǘƛƻƴ ŀƴŘ ŘŜƭƛǾŜǊȅ όƳŀǎǎ ǿŀǎǘƛƴƎύΣ ǿƻƻŘ ǇǊƻŘǳŎǘƛƻƴ ŀƴŘ ŘŜƭƛǾŜǊȅΣ ǊƛǇŀǊƛŀƴ ƘŀōƛǘŀǘΣ 
ƘȅŘǊƻƭƻƎƛŎ ǇǊƻŎŜǎǎŜǎ όǎǇŜŎƛŦƛŎŀƭƭȅ ǇŜŀƪ ŦƭƻǿǎύΣ ŀƴŘ ŦƛǎƘ ǇŀǎǎŀƎŜΦ  ¢ƘŜ ǎǘŀǘǳǎ ƻŦ ŜŀŎƘ ǇǊƻŎŜǎǎ ǿŀǎ 
ŜǎǘƛƳŀǘŜŘ ōŀǎŜŘ ƻƴ ƛƳǇŀŎǘǎ ƻŦ ǊƻŀŘ ŘŜƴǎƛǘƛŜǎ ŀƴŘ ǾŜƎŜǘŀǘƛƻƴ ŎƻƴŘƛǘƛƻƴǎ ŘŜǊƛǾŜŘ ŦǊƻƳ ƳŀǇǇŜŘ 
ŘŀǘŀΣ ƛƴŎƭǳŘƛƴƎ ǊƻŀŘ ƳŜǘǊƛŎǎ ŦǊƻƳ ¦Φ{Φ CƻǊŜǎǘ {ŜǊǾƛŎŜ ŀƴŘ .ǳǊŜŀǳ ƻŦ [ŀƴŘ aŀƴŀƎŜƳŜƴǘ 
ƎŜƻƎǊŀǇƘƛŎ ƛƴŦƻǊƳŀǘƛƻƴ ǎȅǎǘŜƳ ǊƻŀŘ ƭŀȅŜǊǎ ŀƴŘ ǾŜƎŜǘŀǘƛƻƴ ƳŜǘǊƛŎǎ ŘŜǊƛǾŜŘ ŦǊƻƳ ǎŀǘŜƭƭƛǘŜ 
ƛƳŀƎŜǊȅ όaƛƭƭŜǊ Ŝǘ ŀƭΦ нлмтύΦ  ¢ƘŜ ǊŜǇƻǊǘ ƛƴŎƭǳŘŜǎ ŦŀŎǘƻǊǎ ǘƘŀǘ ŀǊŜ ǊŜƭŀǘŜŘ ǘƻ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ŀƴŘ 
ǉǳŀƴǘƛǘȅ ǎǳŎƘ ŀǎ ƭŀǊƎŜ ǿƻƻŘΣ ǊƛǇŀǊƛŀƴ Ƙŀōƛǘŀǘ ŀƴŘ ŦƛǎƘ ǇŀǎǎŀƎŜ ǘƘŀǘ ŀǊŜ ŀŘŘǊŜǎǎŜŘ ƛƴ ƳƻǊŜ ŘŜǘŀƛƭ 
ƛƴ ǘƘŜ ŦƛǎƘŜǊƛŜǎ ǊŜǇƻǊǘΦ 

¢ƘŜ !w9at ŀǇǇǊƻŀŎƘ ŀǇǇƭƛŜǎ ŜȄǇŜǊǘπŘŜǊƛǾŜŘ ŎǊƛǘŜǊƛŀ ǘƻ ǊŜƎƛƻƴŀƭƭȅπŀǾŀƛƭŀōƭŜ ŘŀǘŀǎŜǘǎ ό[ŀƴƛƎŀƴ 
ŀƴŘ DƻǊŘƻƴ нлмнύΦ 

 

Figure 5 AREMP Major Aquatic Processes and Associated Indicators (Miller et al. 2017) 
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оΦоΦм π 9ȄƛǎǘƛƴƎ /ƻƴŘƛǘƛƻƴ 

!ǎ ǎǘŀǘŜŘ ŜŀǊƭƛŜǊ ƛƴ ǘƘƛǎ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ŜȄƛǎǘƛƴƎ ŎƻƴŘƛǘƛƻƴ ƛǎ ōŀǎŜŘ ŘŀǘŀǎŜǘǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ 
bƻǊǘƘǿŜǎǘ CƻǊŜǎǘ tƭŀƴς¢ƘŜ CƛǊǎǘ нл ¸ŜŀǊǎ όмффпπнлмоύ ²ŀǘŜǊǎƘŜŘ /ƻƴŘƛǘƛƻƴ {ǘŀǘǳǎ ŀƴŘ ¢ǊŜƴŘ 
wŜǇƻǊǘ όaƛƭƭŜǊ Ŝǘ ŀƭΦ нлмтύΦ  ¢ƘŜ !w9at ǎŎƻǊŜǎ ŦǊƻƳ л ǘƻ млл ǿŜǊŜ ŎƻƴǾŜǊǘŜŘ ǘƻ ²ŀǘŜǊǎƘŜŘ 
/ƻƴŘƛǘƛƻƴ CǊŀƳŜǿƻǊƪ ǘȅǇŜ ƻŦ ǎŎƻǊŜǎ ǳǎƛƴƎ ǘƘŜ ŦƻǊƳǳƭŀ ώнϝόόмллπ!ǊŜƳǇ{ŎƻǊŜύκмллύҌмϐ  ό!w9at 
нлмсύΦ 

¢ƘŜ ²ŀǘŜǊǎƘŜŘ /ƻƴŘƛǘƛƻƴ CǊŀƳŜǿƻǊƪ ό²/Cύ ƛǎ ŀ ǎŜǇŀǊŀǘŜ ǇǊƻŎŜǎǎ ǘƘŀǘ ǳǎŜǎ ƴŀǘƛƻƴŀƭƭȅ ŎƻƴǎƛǎǘŜƴǘ 
ǊŜŎƻƴƴŀƛǎǎŀƴŎŜπƭŜǾŜƭ ƳŜǘƘƻŘƻƭƻƎȅ ŦƻǊ ŎƭŀǎǎƛŦȅƛƴƎ ǿŀǘŜǊǎƘŜŘ ŎƻƴŘƛǘƛƻƴΣ ǳǎƛƴƎ ŀ ŎƻƳǇǊŜƘŜƴǎƛǾŜ 
ǎŜǘ ƻŦ мн ƛƴŘƛŎŀǘƻǊǎ ǘƘŀǘ ŀǊŜ ǎǳǊǊƻƎŀǘŜ ǾŀǊƛŀōƭŜǎ ǊŜǇǊŜǎŜƴǘƛƴƎ ǘƘŜ ǳƴŘŜǊƭȅƛƴƎ ŜŎƻƭƻƎƛŎŀƭΣ 
ƘȅŘǊƻƭƻƎƛŎŀƭΣ ŀƴŘ ƎŜƻƳƻǊǇƘƛŎ ŦǳƴŎǘƛƻƴǎ ŀƴŘ ǇǊƻŎŜǎǎŜǎ ǘƘŀǘ ŀŦŦŜŎǘ ǿŀǘŜǊǎƘŜŘ ŎƻƴŘƛǘƛƻƴΦ  tǊƛƳŀǊȅ 
ŜƳǇƘŀǎƛǎ ƛǎ ƻƴ ŀǉǳŀǘƛŎ ŀƴŘ ǘŜǊǊŜǎǘǊƛŀƭ ǇǊƻŎŜǎǎŜǎ ŀƴŘ ŎƻƴŘƛǘƛƻƴǎ ǘƘŀǘ ŦƻǊŜǎǘ ƳŀƴŀƎŜƳŜƴǘ 
ŀŎǘƛǾƛǘƛŜǎ Ŏŀƴ ƛƴŦƭǳŜƴŎŜΦ  ¢ƘŜ ²/C ǇǊƻǾƛŘŜǎ ŀƴ ƻǳǘŎƻƳŜπōŀǎŜŘ ǇŜǊŦƻǊƳŀƴŎŜ ƳŜŀǎǳǊŜ ŦƻǊ 
ŘƻŎǳƳŜƴǘƛƴƎ ƛƳǇǊƻǾŜƳŜƴǘ ǘƻ ǿŀǘŜǊǎƘŜŘ ŎƻƴŘƛǘƛƻƴ ŀǘ ŦƻǊŜǎǘΣ ǊŜƎƛƻƴŀƭΣ ŀƴŘ ƴŀǘƛƻƴŀƭ ǎŎŀƭŜǎΦ  ¢ƘŜ 
aƻǳƴǘ IƻƻŘ bŀǘƛƻƴŀƭ CƻǊŜǎǘ ǿŀǎ ŀǎǎŜǎǎŜŘ ƛƴ нлмлΦ  The process is described in the Watershed 

Condition Classification Technical Guide (USDA 2011). 

²ŀǘŜǊǎƘŜŘ ŎƻƴŘƛǘƛƻƴ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ƛǎ ǘƘŜ ǇǊƻŎŜǎǎ ƻŦ ŘŜǎŎǊƛōƛƴƎ ǿŀǘŜǊǎƘŜŘ ŎƻƴŘƛǘƛƻƴ ƛƴ ǘŜǊƳǎ ƻŦ 
ŘƛǎŎǊŜǘŜ ŎŀǘŜƎƻǊƛŜǎ όƻǊ ŎƭŀǎǎŜǎύ ǘƘŀǘ ǊŜŦƭŜŎǘ ǘƘŜ ƭŜǾŜƭ ƻŦ ǿŀǘŜǊǎƘŜŘ ƘŜŀƭǘƘ ƻǊ ƛƴǘŜƎǊƛǘȅΦ  

/ƭŀǎǎ м Ґ CǳƴŎǘƛƻƴƛƴƎ tǊƻǇŜǊƭȅ watersheds exhibit high geomorphic, hydrologic, and biotic 

integrity relative to their natural potential condition.  These are considered to be fǳƴŎǘƛƻƴƛƴƎ 
ǇǊƻǇŜǊƭȅΦ 

Class 2 Ґ CǳƴŎǘƛƻƴƛƴƎ ŀǘ wƛǎƪ watersheds exhibit moderate geomorphic, hydrologic, and biotic 

integrity relative to their natural potential condition.  These are considered to be fǳƴŎǘƛƻƴƛƴƎ ŀǘ 
ǊƛǎƪΦ 

Class 3 Ґ LƳǇŀƛǊŜŘ CǳƴŎǘƛƻƴ watersheds exhibit low geomorphic, hydrologic, and biotic integrity 

relative to their natural potential condition.  These are considered to have impaired fǳƴŎǘƛƻƴΦ 

.ƻǘƘ ²ŀǘŜǊǎƘŜŘ /ƻƴŘƛǘƛƻƴ CǊŀƳŜǿƻǊƪ ό²/Cύ ŀƴŘ !w9at ǳǎŜ ǘƘŜ ǎŀƳŜ ƎŜƴŜǊŀƭ ϦƳǳƭǘƛπ
ŀǘǘǊƛōǳǘŜϦ ŀǇǇǊƻŀŎƘΣ ƛƴ ǿƘƛŎƘ ŀ ƴǳƳōŜǊ ƻŦ ǿŀǘŜǊǎƘŜŘ ƛƴŘƛŎŀǘƻǊǎ ŀǊŜ ŜǾŀƭǳŀǘŜŘ ƛƴŘƛǾƛŘǳŀƭƭȅ ŀƴŘ 
ǘƘŜƴ ǘƘŜƛǊ ǎǘŀƴŘŀǊŘƛȊŜŘ ǎŎƻǊŜǎ ŀǊŜ ŎƻƳōƛƴŜŘ ǳǎƛƴƎ ŀ ƘƛŜǊŀǊŎƘƛŎŀƭ ƳƻŘŜƭ ǎǘǊǳŎǘǳǊŜΦ IƻǿŜǾŜǊΣ ǘƘŜ 
²/C ŘƛŦŦŜǊǎ ŎƻƴǎƛŘŜǊŀōƭȅ ŦǊƻƳ ǘƘŜ !w9at ƳƻŘŜƭ ƛƴ ǘƘŜ ǿŀǘŜǊǎƘŜŘ ŀǘǘǊƛōǳǘŜǎ ǳǎŜŘΣ Ƙƻǿ ǘƘŜȅ 
ŀǊŜ ŜǾŀƭǳŀǘŜŘΣ ŀƴŘ Ƙƻǿ ǘƘŜȅ ŀǊŜ ŎƻƳōƛƴŜŘΦ Lƴ ǘŜǊƳǎ ƻŦ ŀǘǘǊƛōǳǘŜǎ ǳǎŜŘΣ ǘƘŜ ƴŀǘƛƻƴŀƭ ƳƻŘŜƭ ƛǎ 
ƳƻǊŜ ǎǳōƧŜŎǘƛǾŜΣ ƛƴ ǘƘŀǘ ƛǘ ǊŜƭƛŜǎ ƻƴ ŜȄǇŜǊǘǎ ǘƻ ǊŀǘŜ ŜŀŎƘ ǿŀǘŜǊǎƘŜŘΣ ǘŀƪƛƴƎ ƛƴǘƻ ŀŎŎƻǳƴǘ 
ǿƘŀǘŜǾŜǊ Řŀǘŀ ǘƘŜȅ Ƴŀȅ ƘŀǾŜΦ ¢ƘŜ !w9at ŀǇǇǊƻŀŎƘ ƛǎ ƳƻǊŜ ƳŜŎƘŀƴƛǎǘƛŎΤ ƛǘ ŀǇǇƭƛŜǎ ŜȄǇŜǊǘπ
ŘŜǊƛǾŜŘ ŎǊƛǘŜǊƛŀ ǘƻ ǊŜƎƛƻƴŀƭƭȅπŀǾŀƛƭŀōƭŜ ŘŀǘŀǎŜǘǎΦ ¢ƘŜ ƴŀǘƛƻƴŀƭ ŀǎǎŜǎǎƳŜƴǘ ƛƴŎƭǳŘŜǎ Ƴŀƴȅ 
ƛƴŘƛŎŀǘƻǊǎ ŦƻǊ ǿƘƛŎƘ ŎƻƴǎƛǎǘŜƴǘ Řŀǘŀ ŀǊŜ ƴƻǘ ŀǾŀƛƭŀōƭŜΣ ǿƘŜǊŜŀǎ ŜŀŎƘ !w9at ƛƴŘƛŎŀǘƻǊ Ƴǳǎǘ ōŜ 
ǊŜǇǊŜǎŜƴǘŜŘ ōȅ ŀ ǊŜƎƛƻƴŀƭ ŘŀǘŀǎŜǘ ό[ŀƴƛƎŀƴ ŀƴŘ DƻǊŘƻƴ нлмнύΦ 

¢ƘŜ !w9at ǿŀǘŜǊǎƘŜŘ ƛƴŘƛŎŀǘƻǊǎ ǿŜǊŜ ǳǎŜŘ ōŜŎŀǳǎŜ ǘƘŜ ƛƴŘƛŎŀǘƻǊǎ ǿŜǊŜ ŘŜǾŜƭƻǇŜŘ ŦƻǊ 
ǇǊƻŎŜǎǎŜǎ ƛƴ ǘƘŜ ŀǊŜŀ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ bƻǊǘƘǿŜǎǘ CƻǊŜǎǘ tƭŀƴΣ ǘƘŜ ƛƴŘƛŎŀǘƻǊǎ ŜǾŀƭǳŀǘŜ 



 

18 

ǿƘŜǘƘŜǊ ǘƘŜ b²Ct !ǉǳŀǘƛŎ /ƻƴǎŜǊǾŀǘƛƻƴ {ǘǊŀǘŜƎȅ ό!/{ύ ƛǎ ŀŎƘƛŜǾƛƴƎ ǘƘŜ Ǝƻŀƭ ƻŦ ƳŀƛƴǘŀƛƴƛƴƎ ŀƴŘ 
ǊŜǎǘƻǊƛƴƎ ǘƘŜ ŎƻƴŘƛǘƛƻƴ ƻŦ ǿŀǘŜǊǎƘŜŘǎΣ ŀƴŘ ǘƘŜ ǊŀǘƛƴƎǎ ŀǊŜ ƳƻǊŜ ǊŜŎŜƴǘ ǘƘŀƴ ǘƘŜ ²ŀǘŜǊǎƘŜŘ 
/ƻƴŘƛǘƛƻƴ CǊŀƳŜǿƻǊƪ ǊŀǘƛƴƎǎΦ 

¦ǎƛƴƎ ǘƘŜ ǎŀƳŜ ōǊŜŀƪ Ǉƻƛƴǘǎ ŦƻǊ tǊƻǇŜǊƭȅ CǳƴŎǘƛƻƴƛƴƎΣ CǳƴŎǘƛƻƴƛƴƎ ŀǘ wƛǎƪΣ ŀƴŘ bƻǘ tǊƻǇŜǊƭȅ 
CǳƴŎǘƛƻƴƛƴƎ ŀǎ ǘƘŜ ²/C ǇǊƻŎŜǎǎ ǘƘŜ !w9at ǎŎƻǊŜǎ ŦƻǊ ǇǊƻŎŜǎǎ ƛƴŘƛŎŀǘƻǊǎ ǿŜǊŜ ŀǎǎŜǎǎŜŘΦ  

Table 4 Overall Watershed Conditions and Aquatic Process Scores (Converted to Watershed Condition 
Framework type scores) 

Subwatershed*  
Watershed 
Condition 

Sediment Riparian Wood Hydrology 

Helion Creek-Clackamas River 1.5 1.0 2.4 2.1 1.0 

North Fork Clackamas River 1.7 1.0 2.1 1.9 1.5 

Roaring River 1.2 1.0 1.3 1.4 1.0 

¶ *Green = Properly Functioning, 1 to 1.6 

¶   Yellow = Functioning at Risk, 1.7 to 2.2 

¶   Red = Not Properly Functioning, 2.3 to 3 
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Figure 4 North Clackamas Integrated Resource Project Subwatersheds 

оΦоΦмΦм π {ŜŘƛƳŜƴǘ tǊƻŘǳŎǘƛƻƴ ŀƴŘ 5ŜƭƛǾŜǊȅ όƳŀǎǎ ǿŀǎǘƛƴƎύ 

IƛƎƘ ǊŀǘŜǎ ƻŦ ǎŜŘƛƳŜƴǘ ŘŜƭƛǾŜǊȅ ǘƻ ǎǘǊŜŀƳǎ ŦǊƻƳ ŜǇƛǎƻŘƛŎ Ƴŀǎǎ ǿŀǎǘƛƴƎ ŜǾŜƴǘǎ ǎǳŎƘ ŀǎ ƭŀƴŘǎƭƛŘŜǎ 
ŀƴŘ ŜǊƻǎƛƻƴ ƘŀǾŜ ōŜŜƴ ǎƘƻǿƴ ǘƻ ƘŀǾŜ ŘŜǘǊƛƳŜƴǘŀƭ ŜŦŦŜŎǘǎ ƻƴ ǎŀƭƳƻƴƛŘǎ ŀƴŘ ƻǘƘŜǊ ŀǉǳŀǘƛŎ ōƛƻǘŀΦ 
bŀǘǳǊŀƭ ǊŀǘŜǎ ŦƻǊ ǘƘŜǎŜ ǇǊƻŎŜǎǎŜǎ ŀǊŜ ŘŜǘŜǊƳƛƴŜŘ ōȅ ŀ ǾŀǊƛŜǘȅ ƻŦ ŦŀŎǘƻǊǎΣ ƛƴŎƭǳŘƛƴƎ ǎƭƻǇŜΣ 
ŎƻƴŎŀǾƛǘȅΣ ǎƻƛƭǎΣ ƎŜƻƭƻƎȅΣ ƎŜƻƳƻǊǇƘƻƭƻƎȅΣ ŀƴŘ ǇǊŜŎƛǇƛǘŀǘƛƻƴΦ ²ƛǘƘƛƴ ǘƘŜ ǊŀƴƎŜ ƻŦ ǘƘŜ bƻǊǘƘŜǊƴ 
ǎǇƻǘǘŜŘ ƻǿƭΣ ŦŜŘŜǊŀƭ ŦƻǊŜǎǘ ƳŀƴŀƎŜƳŜƴǘ ŀŦŦŜŎǘǎ ǘƘŜǎŜ ǊŀǘŜǎ ǇǊƛƳŀǊƛƭȅ ǘƘǊƻǳƎƘ ǊƻŀŘ ŀƴŘ 
ǾŜƎŜǘŀǘƛƻƴ ŘƛǎǘǳǊōŀƴŎŜǎΦ ¢ƻ ŜǾŀƭǳŀǘŜ ǘƘŜ ǇǊƻŎŜǎǎ ƻŦ ǎŜŘƛƳŜƴǘŀǘƛƻƴ ǇǊƻŘǳŎǘƛƻƴ ŀƴŘ ǘǊŀƴǎǇƻǊǘΣ 
ǘƘŜ !w9at ƳƻŘŜƭ ǳǎŜŘ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ŀƴ ŜǎǘƛƳŀǘŜŘ ōŀŎƪƎǊƻǳƴŘ ǊŀǘŜ ƻŦ ǎŜŘƛƳŜƴǘ 
ŘŜƭƛǾŜǊȅ ŀƴŘ ǘƘŜ ǊŀǘŜ ŜǎǘƛƳŀǘŜŘ ƎƛǾŜƴ ǘƘŜ ǎǘŀǘǳǎ ƻŦ ǊƻŀŘ ŀƴŘ ǾŜƎŜǘŀǘƛƻƴ ŘƛǎǘǳǊōŀƴŎŜǎ όaƛƭƭŜǊ Ŝǘ 
ŀƭΦ нлмтύΦ  

оΦоΦмΦн π wƛǇŀǊƛŀƴ {ƘŀŘƛƴƎ ŀƴŘ Iŀōƛǘŀǘ  

wƛǇŀǊƛŀƴ ŎƻƴŘƛǘƛƻƴǎ Ǉƭŀȅ ŀ ƪŜȅ ǊƻƭŜ ƛƴ ŀ ƴǳƳōŜǊ ƻŦ ŀǉǳŀǘƛŎ ǇǊƻŎŜǎǎŜǎΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ŜŦŦŜŎǘ ƻŦ 
ǎƘŀŘƛƴƎ ƻƴ ǎǘǊŜŀƳ ǘŜƳǇŜǊŀǘǳǊŜǎΣ Ǌƻƻǘǎ ƻƴ ōŀƴƪ ǎǘŀōƛƭƛǘȅΣ ŀƴŘ ǘƘŜ ǇǊƻǾƛǎƛƻƴ ƻŦ Ƙŀōƛǘŀǘ ŦƻǊ ŀ 
ƴǳƳōŜǊ ƻŦ ǎǇŜŎƛŜǎΦ ¢ƘŜ !w9at ƳƻŘŜƭ ǊŀǘŜǎ ǘƘŜ ŎƻƴŘƛǘƛƻƴ ƻŦ ǘƘŜǎŜ ǇǊƻŎŜǎǎŜǎ ǳǎƛƴƎ ǘƘŜ ŀǾŜǊŀƎŜ 
ƻŦ ǘǿƻ ƛƴŘƛŎŀǘƻǊǎΥ ǊƛǇŀǊƛŀƴ ǾŜƎŜǘŀǘƛƻƴ ŎƻƴŘƛǘƛƻƴ ŀƴŘ ǊƛǇŀǊƛŀƴ ǊƻŀŘ ŘŜƴǎƛǘȅ όaƛƭƭŜǊ Ŝǘ ŀƭΦ нлмтύΦ 
CƻǊ ŜŀŎƘ b²Ct ǾŜƎŜǘŀǘƛƻƴ ȊƻƴŜ ŀ ǊŜŦŜǊŜƴŎŜ ŘƛǎǘǊƛōǳǘƛƻƴ ŦƻǊ ƳŜŀƴ ǘǊŜŜ ŘƛŀƳŜǘŜǊ ŀƴŘ ŎŀƴƻǇȅ 
ŎƻǾŜǊ ŦǊƻƳ ŀǊŜŀǎ ǿƛǘƘ ƭŜǎǎ ǘƘŀƴ мл ǇŜǊŎŜƴǘ ŘƛǎǘǳǊōŀƴŎŜ ōŀǎŜŘ ƻƴ ƘƛǎǘƻǊƛŎŀƭ Řŀǘŀ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘΦ  
9ŀŎƘ ŀǘǘǊƛōǳǘŜ ǎŎƻǊŜ ǿŀǎ ǘƘŜƴ ōŀǎŜŘ ƻƴ ǘƘŜ ŘŜǇŀǊǘǳǊŜ ŦǊƻƳ ǘƘŜ ƳŜŀƴ ƻŦ ǘƘƛǎ ǊŜŦŜǊŜƴŎŜ 
ŘƛǎǘǊƛōǳǘƛƻƴΣ ǿƛǘƘ ŀ ƭŜǎǎ ǘƘŀƴ πр ǇŜǊŎŜƴǘ ŘŜǇŀǊǘǳǊŜ ǊŜŎŜƛǾƛƴƎ ŀƴ ǳƴŘƛǎǘǳǊōŜŘ ǎŎƻǊŜ ƻŦ млл ŀƴŘ ŀ 
ƎǊŜŀǘŜǊ ǘƘŀƴ πпр ǇŜǊŎŜƴǘ ŘŜǇŀǊǘǳǊŜ ǊŜŎŜƛǾƛƴƎ ŀ ǎŎƻǊŜ ƻŦ лΦ ¢ƘŜ ƳƛƴƛƳǳƳ ƻŦ ǘƘŜ ǎƛȊŜ ŀƴŘ ŎƻǾŜǊ 
ǎŎƻǊŜǎ ǿŀǎ ǘŀƪŜƴ ŀǎ ǘƘŜ ǿŀǘŜǊǎƘŜŘπ ǿƛŘŜ ǾŜƎŜǘŀǘƛƻƴ ƛƴŘƛŎŀǘƻǊ ǎŎƻǊŜ ōŜŎŀǳǎŜ ǊŜŦŜǊŜƴŎŜ ŎƻƴŘƛǘƛƻƴ 
ŘŜǇŀǊǘǳǊŜǎ Ƴŀȅ ōŜ ƛƴŘƛŎŀǘŜŘ ōȅ ŜƛǘƘŜǊ ƳŜǘǊƛŎ ŀƭƻƴŜ όŜΦƎΦ ŜŀǊƭȅ ŀƴŘ ƭŀǘŜ ǎŜǊŀƭ Ƴŀȅ ǎƘŀǊŜ ǘƘŜ 
ǎŀƳŜ ŎƻǾŜǊ ƳŜǘǊƛŎ ōǳǘ ǿƛƭƭ ŘƛŦŦŜǊ ōȅ ǎƛȊŜύΦ .ŜŎŀǳǎŜ ŀ ƭŀǊƎŜ ǇǊƻǇƻǊǘƛƻƴ ƻŦ ǎǘǊŜŀƳ ǿƻƻŘ ŎƻƳŜǎ 
ŦǊƻƳ ǘƘŜ ǊƛǇŀǊƛŀƴ ŀǊŜŀΣ ŀ ǎŜǇŀǊŀǘŜ ƛƴŘƛŎŀǘƻǊ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŜȄǇƭƛŎƛǘƭȅ ŦƻǊ ǊƛǇŀǊƛŀƴ ǾŜƎŜǘŀǘƛƻƴ 
ŎƻƴŘƛǘƛƻƴΣ ŜŦŦŜŎǘƛǾŜƭȅ ƎƛǾƛƴƎ ƛǘ Ŝǉǳŀƭ ǿŜƛƎƘǘ ǘƻ ǘƘŜ ƻǾŜǊŀƭƭ ǾŜƎŜǘŀǘƛƻƴ ŎƻƴŘƛǘƛƻƴ ƛƴŘƛŎŀǘƻǊ όaƛƭƭŜǊ 
Ŝǘ ŀƭΦ нлмтύΦ 

оΦоΦмΦо π ²ƻƻŘ tǊƻŘǳŎǘƛƻƴ ŀƴŘ 5ŜƭƛǾŜǊȅ 

[ŀǊƎŜ ǿƻƻŘ Ǉƭŀȅǎ ŀ ƳŀƧƻǊ ǊƻƭŜ ƛƴ ǎǘǊǳŎǘǳǊƛƴƎ ŀǉǳŀǘƛŎ Ƙŀōƛǘŀǘ ƛƴ ǘƘŜ tb²Φ  wŜŜǾŜǎ Ŝǘ ŀƭΦ όнллпύ 

ǊŜŎƻƳƳŜƴŘŜŘ ŀǎǎŜǎǎƛƴƎ ǘƘŜ ǿƻƻŘ ǇǊƻŘǳŎǘƛƻƴ ŀƴŘ ŘŜƭƛǾŜǊȅ ǇǊƻŎŜǎǎ ōȅ ƳŜŀǎǳǊƛƴƎ ŦƻǊŜǎǘ 
ŎƻƳǇƻǎƛǘƛƻƴ ŀƴŘ ǎǘǊǳŎǘǳǊŜ ŎƭŀǎǎΦ tǊŜǾƛƻǳǎ ǊŜǇƻǊǘǎ ǳǎŜŘ ŜȄǇŜǊǘπŘŜǊƛǾŜŘ ǘƘǊŜǎƘƻƭŘǎ ŦƻǊ ŀǾŜǊŀƎŜ 
ǘǊŜŜ ǎƛȊŜ ŀƴŘ ŎŀƴƻǇȅ ŎƻǾŜǊ ǎŜǘ ōȅ ǇǊƻǾƛƴŎŜ όŀƴŘ ƛƴ ŀ ŦŜǿ ŎŀǎŜǎ ǎǳōǇǊƻǾƛƴŎŜǎύΦ CƻǊ ŜŀŎƘ b²Ct 
ǾŜƎŜǘŀǘƛƻƴ ȊƻƴŜ ŀ ǊŜŦŜǊŜƴŎŜ ŘƛǎǘǊƛōǳǘƛƻƴ ŦƻǊ ƳŜŀƴ ǘǊŜŜ ŘƛŀƳŜǘŜǊ ŀƴŘ ŎŀƴƻǇȅ ŎƻǾŜǊ ŦǊƻƳ ŀǊŜŀǎ 
ǿƛǘƘ ƭŜǎǎ ǘƘŀƴ мл ǇŜǊŎŜƴǘ ŘƛǎǘǳǊōŀƴŎŜ ōŀǎŜŘ ƻƴ ƘƛǎǘƻǊƛŎŀƭ Řŀǘŀ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘΦ 9ŀŎƘ ŀǘǘǊƛōǳǘŜ 
ǎŎƻǊŜ ǿŀǎ ǘƘŜƴ ōŀǎŜŘ ƻƴ ǘƘŜ ŘŜǇŀǊǘǳǊŜ ŦǊƻƳ ǘƘŜ ƳŜŀƴ ƻŦ ǘƘƛǎ ǊŜŦŜǊŜƴŎŜ ŘƛǎǘǊƛōǳǘƛƻƴΣ ǿƛǘƘ ŀ ƭŜǎǎ 
ǘƘŀƴ πр ǇŜǊŎŜƴǘ ŘŜǇŀǊǘǳǊŜ ǊŜŎŜƛǾƛƴƎ ŀƴ ǳƴŘƛǎǘǳǊōŜŘ ǎŎƻǊŜ ƻŦ млл ŀƴŘ ŀ ƎǊŜŀǘŜǊ ǘƘŀƴ πпр ǇŜǊŎŜƴǘ 
ŘŜǇŀǊǘǳǊŜ ǊŜŎŜƛǾƛƴƎ ŀ ǎŎƻǊŜ ƻŦ лΦ ¢ƘŜ ƳƛƴƛƳǳƳ ƻŦ ǘƘŜ ǎƛȊŜ ŀƴŘ ŎƻǾŜǊ ǎŎƻǊŜǎ ǿŀǎ ǘŀƪŜƴ ŀǎ ǘƘŜ 
ǿŀǘŜǊǎƘŜŘπ ǿƛŘŜ ǾŜƎŜǘŀǘƛƻƴ ƛƴŘƛŎŀǘƻǊ ǎŎƻǊŜ ōŜŎŀǳǎŜ ǊŜŦŜǊŜƴŎŜ ŎƻƴŘƛǘƛƻƴ ŘŜǇŀǊǘǳǊŜǎ Ƴŀȅ ōŜ 
ƛƴŘƛŎŀǘŜŘ ōȅ ŜƛǘƘŜǊ ƳŜǘǊƛŎ ŀƭƻƴŜ όŜΦƎΦ ŜŀǊƭȅ ŀƴŘ ƭŀǘŜ ǎŜǊŀƭ Ƴŀȅ ǎƘŀǊŜ ǘƘŜ ǎŀƳŜ ŎƻǾŜǊ ƳŜǘǊƛŎ ōǳǘ 
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ǿƛƭƭ ŘƛŦŦŜǊ ōȅ ǎƛȊŜύΦ .ŜŎŀǳǎŜ ŀ ƭŀǊƎŜ ǇǊƻǇƻǊǘƛƻƴ ƻŦ ǎǘǊŜŀƳ ǿƻƻŘ ŎƻƳŜǎ ŦǊƻƳ ǘƘŜ ǊƛǇŀǊƛŀƴ ŀǊŜŀΣ ŀ 
ǎŜǇŀǊŀǘŜ ƛƴŘƛŎŀǘƻǊ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŜȄǇƭƛŎƛǘƭȅ ŦƻǊ ǊƛǇŀǊƛŀƴ ǾŜƎŜǘŀǘƛƻƴ ŎƻƴŘƛǘƛƻƴΣ ŜŦŦŜŎǘƛǾŜƭȅ ƎƛǾƛƴƎ ƛǘ 
Ŝǉǳŀƭ ǿŜƛƎƘǘ ǘƻ ǘƘŜ ƻǾŜǊŀƭƭ ǾŜƎŜǘŀǘƛƻƴ ŎƻƴŘƛǘƛƻƴ ƛƴŘƛŎŀǘƻǊ όaƛƭƭŜǊ Ŝǘ ŀƭΦ нлмтύΦ 

оΦоΦмΦп π IȅŘǊƻƭƻƎȅ  

¦ǇǎƭƻǇŜκǊƛǇŀǊƛŀƴ ŎƻƴŘƛǘƛƻƴǎ ŀŦŦŜŎǘ ǘƘŜ ǉǳŀƴǘƛǘȅ ŀƴŘ ǘƛƳƛƴƎ ƻŦ ǿŀǘŜǊ ǊŜŀŎƘƛƴƎ ǘƘŜ ǎǘǊŜŀƳ ǎȅǎǘŜƳ 
ŀƴŘ ŎƻƴǎŜǉǳŜƴǘƭȅ ǘƘŜ Ƙŀōƛǘŀǘ ƻŦ ŀǉǳŀǘƛŎ ŀƴŘ ǊƛǇŀǊƛŀƴ ōƛƻǘŀΦ bƻ ŎƻƴǎƛǎǘŜƴǘ ǊŜƎƛƻƴŀƭ Řŀǘŀ ǿŜǊŜ 
ŀǾŀƛƭŀōƭŜ ƻƴ ŘŀƳǎ ŀƴŘ ŘƛǾŜǊǎƛƻƴǎΣ ǎƻ ǘƘƛǎ ŀƴŀƭȅǎƛǎ ǿŀǎ ƭƛƳƛǘŜŘ ǘƻ ǘƘŜ ƛƴŦƭǳŜƴŎŜǎ ƻŦ ǊƻŀŘ ŀƴŘ 
ǾŜƎŜǘŀǘƛƻƴ ŎƘŀƴƎŜǎ ƻƴ ǇŜŀƪ Ŧƭƻǿǎ όaƛƭƭŜǊ Ŝǘ ŀƭΦ нлмтύΦ  

оΦоΦмΦр π LƴŘƛǾƛŘǳŀƭ LƴŘƛŎǘƻǊǎ 

¢ƘŜ ƻǾŜǊŀƭƭ ǳǇǎƭƻǇŜκǊƛǇŀǊƛŀƴ ŎƻƴŘƛǘƛƻƴ ŀǎǎŜǎǎƳŜƴǘ ǳǎŜǎ с ƛƴŘƛŎŀǘƻǊǎ ό ōŀŎƪƎǊƻǳƴŘ ƭŀƴŘǎƛŘŜ ǊƛǎƪΣ 
ƻǾŜǊŀƭƭ ǊƻŀŘ ŘŜƴǎƛǘȅΣ ƻǾŜǊŀƭƭ ǾŜƎŜǘŀǘƛƻƴ ŎƻƴŘƛǘƛƻƴΣ ǊƛǇŀǊƛŀƴ ǾŜƎŜǘŀǘƛƻƴ ŎƻƴŘƛǘƛƻƴΣ ǊƛǇŀǊƛŀƴ ǊƻŀŘ 
ŘŜƴǎƛǘȅΣ ŀŎŎŜǎǎƛōƭŜ ŦƛǎƘ Ƙŀōƛǘŀǘύ п ƻŦ ǘƘŜ ƛƴŘƛŎŀǘƻǊǎ ŀǊŜ ŘŜǘŀƛƭŜŘ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘŀōƭŜ 
όōŀŎƪƎǊƻǳƴŘ ƭŀƴŘǎƭƛŘŜ Ǌƛǎƪ ŀƴŘ ŀŎŎŜǎǎƛōƭŜ Ƙŀōƛǘ ŀǊŜ ƴƻǘ ƛƴŎƭǳŘŜŘ ōŜŎŀǳǎŜ ōŀŎƪƎǊƻǳƴŘ Ǌƛǎƪ ƛǎ ƴƻǘ 
ōŀǎŜŘ ƻƴ ǿŀǘŜǊǎƘŜŘ ƳŀƴŀƎŜƳŜƴǘ ŀŎǘƛǾƛǘƛŜǎ ŀƴŘ ŦƻǊ ŀŎŎŜǎǎƛōƭŜ ŦƛǎƘ Ƙŀōƛǘŀǘ ǘƘŜ ǇǊƻŎŜǎǎ ǎŎƻǊŜ ŀƴŘ 
ǘƘŜ ƛƴŘƛŎŀǘƻǊ ǎŎƻǊŜ ƛǎ ǘƘŜ ǎŀƳŜύΦ 

Using the same break points for good, fair, and poor condition as the WCF process the AREMP 

scores for individual indicators were assessed 

¢ƘŜ DƻƻŘ ŎƻƴŘƛǘƛƻƴ ƛǎ ǘƘŜ ŜȄǇŜŎǘŜŘ ƛƴŘƛŎŀǘƻǊ ǾŀƭǳŜ ƛƴ ŀ ǿŀǘŜǊǎƘŜŘ ǿƛǘƘ ƘƛƎƘ ƎŜƻƳƻǊǇƘƛŎΣ 
ƘȅŘǊƻƭƻƎƛŎΣ ŀƴŘ ōƛƻǘƛŎ ƛƴǘŜƎǊƛǘȅ ǊŜƭŀǘƛǾŜ ǘƻ ƴŀǘǳǊŀƭ ǇƻǘŜƴǘƛŀƭ ŎƻƴŘƛǘƛƻƴΦ ¢ƘŜ ǊŀǘƛƴƎ ǎǳƎƎŜǎǘǎ ǘƘŀǘ 
ǘƘŜ ǿŀǘŜǊǎƘŜŘ ƛǎ ŦǳƴŎǘƛƻƴƛƴƎ ǇǊƻǇŜǊƭȅ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ǘƘŀǘ ŀǘǘǊƛōǳǘŜΦ 

¢ƘŜ CŀƛǊ ŎƻƴŘƛǘƛƻƴ ƛǎ ǘƘŜ ŜȄǇŜŎǘŜŘ ƛƴŘƛŎŀǘƻǊ ǾŀƭǳŜ ƛƴ ŀ ǿŀǘŜǊǎƘŜŘ ǿƛǘƘ ƳƻŘŜǊŀǘŜ ƎŜƻƳƻǊǇƘƛŎΣ 
ƘȅŘǊƻƭƻƎƛŎΣ ŀƴŘ ōƛƻǘƛŎ ƛƴǘŜƎǊƛǘȅ ǊŜƭŀǘƛǾŜ ǘƻ ƴŀǘǳǊŀƭ ǇƻǘŜƴǘƛŀƭ ŎƻƴŘƛǘƛƻƴΦ ¢ƘŜ ǊŀǘƛƴƎ ǎǳƎƎŜǎǘǎ ǘƘŀǘ 
ǘƘŜ ǿŀǘŜǊǎƘŜŘ ƛǎ ŦǳƴŎǘƛƻƴƛƴƎ ŀǘ Ǌƛǎƪ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ǘƘŀǘ ŀǘǘǊƛōǳǘŜΦ 

¢ƘŜ tƻƻǊ ŎƻƴŘƛǘƛƻƴ ƛǎ ǘƘŜ ŜȄǇŜŎǘŜŘ ƛƴŘƛŎŀǘƻǊ ǾŀƭǳŜ ƛƴ ŀ ǿŀǘŜǊǎƘŜŘ ǿƛǘƘ ƭƻǿ ƎŜƻƳƻǊǇƘƛŎΣ 
ƘȅŘǊƻƭƻƎƛŎΣ ŀƴŘ ōƛƻǘƛŎ ƛƴǘŜƎǊƛǘȅ ǊŜƭŀǘƛǾŜ ǘƻ ƴŀǘǳǊŀƭ ǇƻǘŜƴǘƛŀƭ ŎƻƴŘƛǘƛƻƴΦ ¢ƘŜ ǊŀǘƛƴƎ ǎǳƎƎŜǎǘǎ ǘƘŀǘ 
ǘƘŜ ǿŀǘŜǊǎƘŜŘ ƛǎ ƛƳǇŀƛǊŜŘ ƻǊ ŦǳƴŎǘƛƻƴƛƴƎ ŀǘ ǳƴŀŎŎŜǇǘŀōƭŜ Ǌƛǎƪ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ǘƘŀǘ ŀǘǘǊƛōǳǘŜΦ 

Table 5 Process Indicator Scores (Converted to Watershed Condition Framework type scores) 

Subwatershed*  
wƛǇŀǊƛŀƴ wƻŀŘ 
5Ŝƴǎƛǘȅ 

hǾŜǊŀƭƭ wƻŀŘ 
5Ŝƴǎƛǘȅ 

wƛǇŀǊƛŀƴ 
±ŜƎŜǘŀǘƛƻƴ 

hǾŜǊŀƭƭ 
±ŜƎŜǘŀǘƛƻƴ 

Helion Creek-Clackamas River оΦл нΦт мΦт мΦс 

North Fork Clackamas River нΦс оΦл мΦр мΦс 

Roaring River мΦл мΦл мΦс мΦт 

¶ *Green = Good Condition, 1 to 1.6 

¶   Yellow = Fair Condition, 1.7 to 2.2 

¶   Red = Poor Condition, 2.3 to 3 
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оΦоΦн π ¢ǊŜƴŘ !ƴŀƭȅǎƛǎ 

¦ǎƛƴƎ ƘƛǎǘƻǊƛŎŀƭ ŘŀǘŀǎŜǘǎΣ ǎŎƻǊŜǎ ŦƻǊ ŜŀŎƘ ƻŦ ǘƘŜ ŀǘǘǊƛōǳǘŜǎ ǿŜǊŜ ŘŜǘŜǊƳƛƴŜŘ ŦƻǊ ǘǿƻ ǘƛƳŜ 
ǇŜǊƛƻŘǎΥ мффоΣ ōŜŦƻǊŜ ǘƘŜ b²CtΣ ŀƴŘ нлмн ǳǎƛƴƎ ǘƘŜ ƭŀǘŜǎǘ Řŀǘŀ ŀǾŀƛƭŀōƭŜΦ ¢ǊŜƴŘ ƛƴ ŎƻƴŘƛǘƛƻƴ 
ǎŎƻǊŜǎ ŦƻǊ ŀǘǘǊƛōǳǘŜǎ ŀƴŘ ǘƘŜ ƻǾŜǊŀƭƭ ǿŀǘŜǊǎƘŜŘ ŎƻƴŘƛǘƛƻƴ ǎŎƻǊŜ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ōȅ ǎƛƳǇƭȅ 
ǎǳōǘǊŀŎǘƛƴƎ мффо ǎŎƻǊŜǎ ŦǊƻƳ нлмн ǎŎƻǊŜǎΦ tƻǎƛǘƛǾŜ ǘǊŜƴŘ ǎŎƻǊŜǎ ƛƴŘƛŎŀǘŜ ŀƴ ƛƳǇǊƻǾŜƳŜƴǘ ƛƴ 
ŎƻƴŘƛǘƛƻƴ ŀƴŘ ƴŜƎŀǘƛǾŜ ǎŎƻǊŜǎ ŀ ŘŜŎƭƛƴŜΦ  

¢ƘŜ ƻǾŜǊŀƭƭ ǿŀǘŜǊǎƘŜŘ ŎƻƴŘƛǘƛƻƴ ǎŎƻǊŜǎ ƛƴŘƛŎŀǘŜŘ ŀƴ ƛƳǇǊƻǾŜƳŜƴǘ ƻǊ ƴŜǳǘǊŀƭ ŎƻƴŘƛǘƛƻƴΦ  ¢ƘŜ 
ǇǊƻŎŜǎǎ ǎŎƻǊŜǎ ŀƭǎƻ ƛƴŘƛŎŀǘŜŘ ŀƴ ƛƳǇǊƻǾŜƳŜƴǘ ƻǊ ƴŜǳǘǊŀƭ ŎƻƴŘƛǘƛƻƴ ŜȄŎŜǇǘ ŦƻǊ ǎŜŘƛƳŜƴǘ ƛƴ bƻǊǘƘ 
CƻǊƪ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ ŀƴŘ ǊƛǇŀǊƛŀƴ ƛƴ wƻŀǊƛƴƎ wƛǾŜǊΦ 

Table 6 Overall Watershed Condition and Process Trend Scores  

{ǳōǿŀǘŜǊǎƘŜŘ 
²ŀǘŜǊǎƘŜŘ 
/ƻƴŘƛǘƛƻƴ 

{ŜŘƛƳŜƴǘ wƛǇŀǊƛŀƴ ²ƻƻŘ IȅŘǊƻƭƻƎȅ 

IŜƭƛƻƴ /ǊŜŜƪπ/ƭŀŎƪŀƳŀǎ wƛǾŜǊ о л м н мм 
bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ н πм р о о 
wƻŀǊƛƴƎ wƛǾŜǊ л м πн πм л 

 

¢ƘŜ ƛƴŘƛŎŀǘƻǊ ǾŀƭǳŜǎ όƻǘƘŜǊ ǘƘŀƴ ǊƛǇŀǊƛŀƴ ǾŜƎŜǘŀǘƛƻƴ ŎƻƴŘƛǘƛƻƴ ƛƴ wƻŀǊƛƴƎ wƛǾŜǊ ŀƴŘ ƻǾŜǊŀƭƭ 
ǾŜƎŜǘŀǘƛƻƴ ŎƻƴŘƛǘƛƻƴ ƛƴ bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ ŀƴŘ wƻŀǊƛƴƎ wƛǾŜǊύ ƛƴŘƛŎŀǘŜ ŀƴ ƛƳǇǊƻǾŜƳŜƴǘ 
ƻǊ ƴŜǳǘǊŀƭ ŎƻƴŘƛǘƛƻƴǎΦ  

Table 7 Indicator Value Trend Scores  

{ǳōǿŀǘŜǊǎƘŜŘ 
wƛǇŀǊƛŀƴ wƻŀŘ 
5Ŝƴǎƛǘȅ 

hǾŜǊŀƭƭ wƻŀŘ 
5Ŝƴǎƛǘȅ 

wƛǇŀǊƛŀƴ 
±ŜƎŜǘŀǘƛƻƴ 

hǾŜǊŀƭƭ 
±ŜƎŜǘŀǘƛƻƴ 

IŜƭƛƻƴ /ǊŜŜƪπ/ƭŀŎƪŀƳŀǎ wƛǾŜǊ л мс н о 
bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ мл л л πм 
wƻŀǊƛƴƎ wƛǾŜǊ л л πо πм 

пΦл π 9ȄƛǎǘƛƴƎ /ƻƴŘƛǘƛƻƴ  

пΦм π ²ŀǘŜǊ vǳŀƴǘƛǘȅ 

tŜŀƪ ǎǘǊŜŀƳŦƭƻǿǎ ƻŦ ƭŀǊƎŜ ƳŀƎƴƛǘǳŘŜ ƛƴ ŀƴŘ ŘƻǿƴǎǘǊŜŀƳ ƻŦ ǘƘŜ ŀƴŀƭȅǎƛǎ ŀǊŜŀ ŀǊŜ ƎŜƴŜǊŀƭƭȅ 
ƎŜƴŜǊŀǘŜŘ ōȅ Ǌŀƛƴπƻƴπǎƴƻǿ ŜǾŜƴǘǎΦ 

CƭƻƻŘ ŜǾŜƴǘǎ ƛƴ ǘƘŜ bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ ŀǊŜ ǎƛƳƛƭŀǊ ǘƻ ƻǘƘŜǊ ŘƻŎǳƳŜƴǘŜŘ ŦƭƻƻŘǎ ƛƴ ǘƘŜ 
/ŀǎŎŀŘŜǎΦ ¢ƘŜǎŜ ǇŜŀƪ Ŧƭƻǿ ŜǾŜƴǘǎ ƻŎŎǳǊ ŘǳǊƛƴƎ ǘƘŜ Ǌŀƛƴȅ ǎŜŀǎƻƴ ŦƻƭƭƻǿƛƴƎ ŀ ǊŀǇƛŘ ŀƴŘ 
ǎǳōǎǘŀƴǘƛŀƭ ŘŜǇƭŜǘƛƻƴ ƻŦ ǎƴƻǿǇŀŎƪ ŘǳǊƛƴƎ ŀ ǇǊƻƭƻƴƎŜŘ Ǌŀƛƴπƻƴπǎƴƻǿ ǇŜǊƛƻŘ ƛƴ ǘƘŜ ϦǘǊŀƴǎƛŜƴǘ 
ǎƴƻǿ ȊƻƴŜϦ όŀ ȊƻƴŜ ƻŦ ǎƛƎƴƛŦƛŎŀƴǘ ǎƴƻǿǇŀŎƪ ŀŎŎǳƳǳƭŀǘƛƻƴύΦ ¢Ƙƛǎ ǿŀǎ ŘŜƳƻƴǎǘǊŀǘŜŘ ŘǳǊƛƴƎ ǘƘŜ 
CŜōǊǳŀǊȅ мффс ŦƭƻƻŘ ŜǾŜƴǘ ό¦{5! мффсōύΦ 

Lƴ ǘƘŜ ŀŘƧŀŎŜƴǘ {ŀƴŘȅ wƛǾŜǊ ōŀǎƛƴ ǊŜŎƻǊŘ ŦƭƻƻŘǎ ƻŎŎǳǊ ǇǊŜŘƻƳƛƴŀƴǘƭȅ ŘǳǊƛƴƎ bƻǾŜƳōŜǊ ǘƘǊƻǳƎƘ 
WŀƴǳŀǊȅΣ ŎŀǳǎŜŘ ōȅ ŀŎŎǳƳǳƭŀǘŜŘ ǎƴƻǿ ŀǘ ƭƻǿŜǊ ŜƭŜǾŀǘƛƻƴǎ ŦƻƭƭƻǿŜŘ ōȅ ŀ ǊŀǇƛŘ ǊƛǎŜ ƛƴ 
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ǘŜƳǇŜǊŀǘǳǊŜΣ ǳƴǳǎǳŀƭƭȅ ƘƛƎƘπŜƭŜǾŀǘƛƻƴ ŦǊŜŜȊƛƴƎ ƭŜǾŜƭǎΣ ŀƴŘ ƘŜŀǾȅ ǊŀƛƴŦŀƭƭΦ  Lƴ ǎƻƳŜ ƛƴǎǘŀƴŎŜǎΣ ǘƘŜ 
ƎǊƻǳƴŘ ƛǎ ŦǊƻȊŜƴ ǇǊƛƻǊ ǘƻ ǎƴƻǿ ŀŎŎǳƳǳƭŀǘƛƻƴΣ ǇǊƻŘǳŎƛƴƎ ƳƻǊŜ ŦŀǾƻǊŀōƭŜ ŎƻƴŘƛǘƛƻƴǎ ŦƻǊ ƘƛƎƘ 
ǊǳƴƻŦŦ ό¦{5! мфтсύΦ  фл҈ ƻŦ ǘƘŜ ŀƴƴǳŀƭ ǇŜŀƪ ǎǘǊŜŀƳŦƭƻǿ ŜǾŜƴǘǎ ƛƴ ²Ƙƛǎƪȅ /ǊŜŜƪ όƎŀƎŜŘ ŦƻǊ 
ǇŜŀƪ ǎǘǊŜŀƳŦƭƻǿǎ ŦƻǊ ǿŀǘŜǊ ȅŜŀǊǎ мфср ǘƘǊƻǳƎƘ мфтсύ ƻŎŎǳǊǊŜŘ ŘǳǊƛƴƎ ǘƘŜ bƻǾŜƳōŜǊ ǘƘǊƻǳƎƘ 
WŀƴǳŀǊȅ ǇŜǊƛƻŘ ƛƴŘƛŎŀǘƛƴƎ ǘƘŀǘ ǘƘŜǎŜ ǿŜǊŜ Ƴƻǎǘ ƭƛƪŜƭȅ Ǌŀƛƴπƻƴπǎƴƻǿ ŜǾŜƴǘǎΦ 

/ƘŀƴƎŜǎ ƛƴ ƘȅŘǊƻƭƻƎƛŎ ǇǊƻŎŜǎǎŜǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƳŀƴŀƎŜƳŜƴǘ ŀŎǘƛǾƛǘƛŜǎ Ŏŀƴ ōŜ ƎǊƻǳǇŜŘ ƛƴǘƻ 
ǘǿƻ ŎƭŀǎǎŜǎ ŀŎŎƻǊŘƛƴƎ ǘƻ Ŏŀǳǎŀƭ ƳŜŎƘŀƴƛǎƳǎΦ  hƴŜ Ŏƭŀǎǎ Ŏƻƴǎƛǎǘǎ ƻŦ ŎƘŀƴƎŜ ǊŜǎǳƭǘƛƴƎ ŦǊƻƳ 
ǊŜƳƻǾƛƴƎ ŦƻǊŜǎǘ ǾŜƎŜǘŀǘƛƻƴ ǘƘǊƻǳƎƘ ƘŀǊǾŜǎǘΦ  ! ǎŜŎƻƴŘ Ŏƭŀǎǎ Ŏƻƴǎƛǎǘǎ ƻŦ ŎƘŀƴƎŜǎ ƛƴ ƘȅŘǊƻƭƻƎƛŎ 
ǇǊƻŎŜǎǎŜǎ ǘƘŀǘ ŎƻƴǘǊƻƭ ƛƴŦƛƭǘǊŀǘƛƻƴ ŀƴŘ ǘƘŜ Ŧƭƻǿ ƻŦ ǎǳǊŦŀŎŜ ŀƴŘ ǎǳōǎǳǊŦŀŎŜ ǿŀǘŜǊΦ  ¢Ƙƛǎ ƭŀǘǘŜǊ Ŏƭŀǎǎ 
ƛǎ ŘƻƳƛƴŀǘŜŘ ōȅ ǘƘŜ ŜŦŦŜŎǘǎ ƻŦ ŦƻǊŜǎǘ ǊƻŀŘǎ ό¦{5! мффоύΦ 

/ƘŀƴƎŜǎ ƛƴ ƘȅŘǊƻƭƻƎƛŎ ǇǊƻŎŜǎǎŜǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ǊŜƳƻǾŀƭ ƻŦ ŦƻǊŜǎǘ ǾŜƎŜǘŀǘƛƻƴ ǘƘǊƻǳƎƘ 
ƘŀǊǾŜǎǘ Ŏŀƴ ōŜ ŀǎǎŜǎǎŜŘ ǳǎƛƴƎ ǘƘŜ !ƎƎǊŜƎŀǘŜ wŜŎƻǾŜǊȅ tŜǊŎŜƴǘŀƎŜ ό!wtύ ƳŜǘƘƻŘƻƭƻƎȅΦ  ¢ƘŜ !wt 
ƳƻŘŜƭ ǿŀǎ ŘŜǾŜƭƻǇŜŘ ŦƻǊ ǳǎŜ ƛƴ ǘƘŜ ǘǊŀƴǎƛŜƴǘ ǎƴƻǿ ȊƻƴŜΦ Lǘ ǇǊƻǾƛŘŜǎ ŀ ƳŜǘƘƻŘƻƭƻƎȅ ŦƻǊ ƛƴŘŜȄƛƴƎ 
ǘƘŜ ǎǳǎŎŜǇǘƛōƛƭƛǘȅ ƻŦ ŀ ǿŀǘŜǊǎƘŜŘ ǘƻ ƛƴŎǊŜŀǎŜŘ ǇŜŀƪ Ŧƭƻǿǎ ŦǊƻƳ Ǌŀƛƴπƻƴπǎƴƻǿ ŜǾŜƴǘǎ ŀǎǎƻŎƛŀǘŜŘ 
ǿƛǘƘ ƳŀƴŀƎŜƳŜƴǘ ŎǊŜŀǘŜŘ ƻǇŜƴƛƴƎǎ ƛƴ ǘƘŜ ŎŀƴƻǇȅΦ  ¢Ƙƛǎ ƳŜǘƘƻŘ ŀǎǎǳƳŜǎ ǘƘŀǘ ǘƘŜ ƎǊŜŀǘŜǎǘ 
ƭƛƪŜƭƛƘƻƻŘ ŦƻǊ ǎƛƎƴƛŦƛŎŀƴǘΣ ƭƻƴƎπǘŜǊƳ ŎǳƳǳƭŀǘƛǾŜ ŜŦŦŜŎǘǎ ƻƴ ŦƻǊŜǎǘ ƘȅŘǊƻƭƻƎƛŎ ǇǊƻŎŜǎǎŜǎ ƛǎ ŎŀǳǎŜŘ 
ōȅ ŎǊŜŀǘŜŘ ƻǇŜƴƛƴƎǎ ƛƴ ǘƘŜ ŎŀƴƻǇȅ όŦǊƻƳ ōƻǘƘ ǘƛƳōŜǊ ƘŀǊǾŜǎǘ ŀƴŘ ǊƻŀŘǎύ ǘƘŀǘ ƛƳǇŀŎǘ ǎƴƻǿ 
ŀŎŎǳƳǳƭŀǘƛƻƴ ŀƴŘ ǎƴƻǿƳŜƭǘΦ   

/ƘŀƴƎŜǎ ƛƴ ƘȅŘǊƻƭƻƎƛŎ ǇǊƻŎŜǎǎŜǎ ǘƘŀǘ ŎƻƴǘǊƻƭ ƛƴŦƛƭǘǊŀǘƛƻƴ ŀƴŘ ǘƘŜ Ŧƭƻǿ ƻŦ ǎǳǊŦŀŎŜ ŀƴŘ ǎǳōǎǳǊŦŀŎŜ 
ǿŀǘŜǊ ŀǊŜ ŘƻƳƛƴŀǘŜŘ ōȅ ǘƘŜ ŜŦŦŜŎǘǎ ƻŦ ŦƻǊŜǎǘ ǊƻŀŘǎΦ  ¢ƘŜ ǊŜƭŀǘƛǾŜƭȅ ƛƳǇŜǊƳŜŀōƭŜ ǎǳǊŦŀŎŜǎ ƻŦ 
ǊƻŀŘǎ ŎŀǳǎŜ ǎǳǊŦŀŎŜ ǊǳƴƻŦŦ ǘƘŀǘ ōȅǇŀǎǎŜǎ ƭƻƴƎŜǊΣ ǎƭƻǿŜǊ ǎǳōǎǳǊŦŀŎŜ Ŧƭƻǿ ǊƻǳǘŜǎΦ  ²ƘŜǊŜ ǊƻŀŘǎ 
ŀǊŜ ƛƴπǎƭƻǇŜŘ ǘƻ ŀ ŘƛǘŎƘΣ ǘƘŜ ŘƛǘŎƘ ŜȄǘŜƴŘǎ ǘƘŜ ŘǊŀƛƴŀƎŜ ƴŜǘǿƻǊƪΣ ŎƻƭƭŜŎǘƛƴƎ ǎǳǊŦŀŎŜ ǿŀǘŜǊ ŦǊƻƳ 
ǘƘŜ ǊƻŀŘ ǘǊŜŀŘ ŀƴŘ ƛƴǘŜǊŎŜǇǘƛƴƎ ŀƴȅ ǎǳōǎǳǊŦŀŎŜ ǿŀǘŜǊ ŜȄǇƻǎŜŘ ōȅ ǊƻŀŘŎǳǘǎΣ ŀƴŘ ǘƘŜƴ 
ǘǊŀƴǎǇƻǊǘƛƴƎ ƛǘ ǘƻ ǎǘǊŜŀƳǎ ǉǳƛŎƪŜǊ ǘƘŀƴ ǘƘŜ ƴƻǊƳΦ  ¢ƘŜǎŜ ŎƘŀƴƎŜǎ ƛƴ ƘȅŘǊƻƭƻƎƛŎ ǇǊƻŎŜǎǎŜǎ ŀǊŜ 
ŀǎǎŜǎǎŜŘ ōȅ ŜǎǘƛƳŀǘƛƴƎ ǘƘŜ ŜȄǘŜƴǎƛƻƴ ƻŦ ǘƘŜ ǎǘǊŜŀƳ ŘǊŀƛƴŀƎŜ ƴŜǘǿƻǊƪ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǊƻŀŘǎΦ 

! ǇǊƛƳŀǊȅ ƳŜŎƘŀƴƛǎƳ ǘƘŀǘ ŎƘŀƴƎŜǎ ǘƘŜ ǾƻƭǳƳŜ ŀƴŘ ǘƛƳƛƴƎ ƻŦ ǇŜŀƪ Ŧƭƻǿǎ ƛǎ ǘƘŜ ǊƻŀŘ ƴŜǘǿƻǊƪΣ 
ǿƘƛŎƘ ŜǎǎŜƴǘƛŀƭƭȅ ƛƴŎǊŜŀǎŜǎ ǘƘŜ ŘǊŀƛƴŀƎŜ ŘŜƴǎƛǘȅ ƻŦ ŎƘŀƴƴŜƭǎΣ ƛƴǘŜǊŎŜǇǘǎ ǎǳōǎǳǊŦŀŎŜ ǿŀǘŜǊΣ ŀƴŘ 
ŘŜŎǊŜŀǎŜǎ ǘƘŜ ǘƛƳŜ ŦƻǊ ƻǾŜǊƭŀƴŘ ǊǳƴƻŦŦ ǘƻ ǊŜŀŎƘ ǘƘŜ ǎǘǊŜŀƳ ŎƘŀƴƴŜƭΦ  9ǾŜƴ ǘƘƻǳƎƘ ŀ ǿŀǘŜǊǎƘŜŘ 
ǊŜŎŜƛǾŜǎ ǘƘŜ ǎŀƳŜ ŀƳƻǳƴǘ ƻŦ ǇǊŜŎƛǇƛǘŀǘƛƻƴΣ ƛǘ ƛǎ ǘǊŀƴǎǇƻǊǘŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ǎȅǎǘŜƳ ƳǳŎƘ ƳƻǊŜ 
ǉǳƛŎƪƭȅΣ ǘƘǳǎ ǊŜǎǳƭǘƛƴƎ ƛƴ ƘƛƎƘŜǊ ǇŜŀƪ ŘƛǎŎƘŀǊƎŜǎ ŀƴŘ ǊŜǎǳƭǘŀƴǘ ƛƴŎǊŜŀǎŜǎ ƛƴ ǎǘǊŜŀƳ ǇƻǿŜǊΦ  ¢Ƙƛǎ 
ƛƴŎǊŜŀǎŜŘ ǎǘǊŜŀƳ ǇƻǿŜǊ Ŏŀƴ ƳƻǊŜ ŜŦŦŜŎǘƛǾŜƭȅ ŜǊƻŘŜ ǘƘŜ ǎǘǊŜŀƳōŜŘ ŀƴŘ ōŀƴƪǎΦ  .ŜŎŀǳǎŜ ǘƘŜ 
ǘƻǘŀƭ ŀƳƻǳƴǘ ƻŦ ǿŀǘŜǊ ǊŜƳŀƛƴǎ ǊŜƭŀǘƛǾŜƭȅ ŎƻƴǎǘŀƴǘΣ ōŀǎŜ Ŧƭƻǿǎ ŘŜŎǊŜŀǎŜ ōŜŎŀǳǎŜ ǘƘŜ ǊŀǇƛŘ ǊǳƴƻŦŦ 
ǊŜŘǳŎŜǎ ǘƘŜ ǘƻǘŀƭ ŀƳƻǳƴǘ ƻŦ ǿŀǘŜǊ ǘƘŀǘ Ŏŀƴ ƛƴŦƛƭǘǊŀǘŜ ŀƴŘ ōŜ ǎǘƻǊŜŘ ƛƴ ǘƘŜ ǎƻƛƭ ό/ŀǎǘǊƻ нллоύΦ 

пΦмΦм π !ƎƎǊŜƎŀǘŜ wŜŎƻǾŜǊȅ tŜǊŎŜƴǘŀƎŜ 

¢ƘŜ !ƎƎǊŜƎŀǘŜ wŜŎƻǾŜǊȅ tŜǊŎŜƴǘŀƎŜ ό!wtύ ƳƻŘŜƭ Ƙŀǎ ōŜŜƴ ǳǎŜŘ ǘƻ ǊŜǇǊŜǎŜƴǘ ǘƘŜ ǇǊƻǇƻǊǘƛƻƴ ƻŦ 
ŀ ǿŀǘŜǊǎƘŜŘ ƛƴ ŀ ϦƘȅŘǊƻƭƻƎƛŎŀƭƭȅ ƳŀǘǳǊŜϦ ŎƻƴŘƛǘƛƻƴΦ  ¢ƘŜ ƳƻŘŜƭ ǿŀǎ ƻǊƛƎƛƴŀƭƭȅ ŘŜǾŜƭƻǇŜŘ ǘƻ 
ƳƻŘŜƭ ƘȅŘǊƻƭƻƎƛŎ ǊŜŎƻǾŜǊȅ ŦƻǊ ǘƛƳōŜǊ ƘŀǊǾŜǎǘ ƻǇŜǊŀǘƛƻƴǎ ǿƘŜǊŜ Ƴƻǎǘ ƻŦ ǘƘŜ ŦƻǊŜǎǘ ŎŀƴƻǇȅ ǿŀǎ 
ǊŜƳƻǾŜŘΣ ŀƴŘ Ƙŀǎ ōŜŜƴ ŀŘŀǇǘŜŘ ŦƻǊ ǇŀǊǘƛŀƭ ŦƻǊŜǎǘ ŎŀƴƻǇȅ ǊŜƳƻǾŀƭ ǘƘŀǘ ƻŎŎǳǊǎ ŘǳǊƛƴƎ ŦƻǊŜǎǘ 
ǘƘƛƴƴƛƴƎ ǇǊƻƧŜŎǘǎΦ  .ȅ ƳŜŀǎǳǊƛƴƎ ǘƘŜ ǇŜǊŎŜƴǘ ƻŦ ŀƴ ŀǊŜŀ ƛƴ ŀ ƘȅŘǊƻƭƻƎƛŎŀƭƭȅ ǊŜŎƻǾŜǊŜŘ ŎƻƴŘƛǘƛƻƴΣ 
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ǘƘŜ !wt ƳƻŘŜƭ ŜǾŀƭǳŀǘŜǎ ǘƘŜ Ǌƛǎƪ ƻŦ ƛƴŎǊŜŀǎŜŘ ǇŜŀƪ Ŧƭƻǿǎ ŦǊƻƳ Ǌŀƛƴπƻƴπǎƴƻǿ ŜǾŜƴǘǎΦ  Lƴ ǎǘŀƴŘǎ 
ǿƛǘƘ ƭƛǘǘƭŜ ƻǊ ƴƻ ŦƻǊŜǎǘ ŎŀƴƻǇȅ ǿƛǘƘƛƴ ǘƘŜ ǘǊŀƴǎƛŜƴǘ ǎƴƻǿ ȊƻƴŜΣ ƳƻǊŜ ǎƴƻǿ ŀŎŎǳƳǳƭŀǘŜǎ ǘƘŀƴ 
ōŜƴŜŀǘƘ ŀ ǇŀǊǘƛŀƭƭȅ ƻǊ Ŧǳƭƭȅ ƛƴǘŀŎǘ ŦƻǊŜǎǘ ŎŀƴƻǇȅΦ  

¢ƘŜ !wt ƳƻŘŜƭ Ǌŀƴƪǎ ǊŜŎƻǾŜǊȅ ŦǊƻƳ л ǘƻ мллΣ ǿƛǘƘ млл ōŜƛƴƎ Ŧǳƭƭȅ ǊŜŎƻǾŜǊŜŘΦ  {ǘŀƴŘǎ ǘƘŀǘ ƘŀǾŜ 
ǘǊŜŜǎ ƎǊŜŀǘŜǊ ǘƘŀƴ у ƛƴŎƘŜǎ ƛƴ ŘƛŀƳŜǘŜǊ ŀƴŘ ƻǾŜǊ тл҈ ŎŀƴƻǇȅ ŎƭƻǎǳǊŜ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ 
ƘȅŘǊƻƭƻƎƛŎŀƭƭȅ ǊŜŎƻǾŜǊŜŘΦ  Lƴ ǘƘŜ !wt ƳƻŘŜƭΣ ǎǘŀƴŘ ŀƎŜ ƛǎ ǳǎŜŘ ǘƻ ŘŜǘŜǊƳƛƴŜ ǿƘŜǘƘŜǊ ǎǘŀƴŘǎ 
ƳŜŜǘ ǘƘŜǎŜ ŎǊƛǘŜǊƛŀΦ  wŜŎƻǾŜǊȅ ŎǳǊǾŜǎ ƘŀǾŜ ōŜŜƴ ŘŜǾŜƭƻǇŜŘ ǘƻ ƳƻŘŜƭ ŦƻǊŜǎǘ ǎǘŀƴŘ ƎǊƻǿǘƘ ŀŦǘŜǊ 
ŜƛǘƘŜǊ ŎƻƳǇƭŜǘŜ ƻǊ ǇŀǊǘƛŀƭ ǊŜƳƻǾŀƭ ƻŦ ŦƻǊŜǎǘ ŎŀƴƻǇȅΣ ǘƻ ŘŜǘŜǊƳƛƴŜ ǿƘŜƴ ŀ ŦƻǊŜǎǘ ǎǘŀƴŘ Ƙŀǎ 
ǊŜŎƻǾŜǊŜŘ ƘȅŘǊƻƭƻƎƛŎŀƭƭȅΦ  ! ǊŜƎŜƴŜǊŀǘƛƻƴ ƘŀǊǾŜǎǘ ǿƻǳƭŘ ǊŜǎǳƭǘ ƛƴ ŀ ǎǘŀƴŘ ǘƘŀǘ ǿƻǳƭŘ ōŜ ƳƻŘŜƭŜŘ 
ŀǘ л ҈ ǊŜŎƻǾŜǊȅΣ ǿƘƛƭŜ ŀ ǘƘƛƴƴŜŘ ǎǘŀƴŘ ǿƻǳƭŘ ōŜ ƳƻŘŜƭŜŘ ŀǎ ƘŀǾƛƴƎ ǇŀǊǘƛŀƭ ƘȅŘǊƻƭƻƎƛŎ ǊŜŎƻǾŜǊȅ 
ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ŦƻǊŜǎǘ ŎŀƴƻǇȅ ǊŜƳƻǾŜŘΦ  !ǎ ǘƛƳŜ ƎƻŜǎ ōȅ ǘƘŜ Ǉƭŀƴǘŀǘƛƻƴǎ ǿƻǳƭŘ 
ƎǊƻǿ ŀƴŘ ǊŜŎƻǾŜǊȅ ǿƻǳƭŘ ƎǊŀŘǳŀƭƭȅ ƻŎŎǳǊΦ  5ŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ǎƛǘŜ ŎƻƴŘƛǘƛƻƴǎΣ Ŧǳƭƭ 
ƘȅŘǊƻƭƻƎƛŎ ǊŜŎƻǾŜǊȅ ƛƴ ǘƘŜ ǇǊƻƧŜŎǘ ŀǊŜŀ Ƴŀȅ ǘŀƪŜ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ор ȅŜŀǊǎ ŀŦǘŜǊ ǊŜƎŜƴŜǊŀǘƛƻƴ 
ƘŀǊǾŜǎǘΦ   

CƻǊ ǘƘƛǎ ŀƴŀƭȅǎƛǎ ŦǊƻƳ мΣмрл ǘƻ оΣфпл ŦŜŜǘ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ōŜ ǘƘŜ ǘǊŀƴǎƛŜƴǘ ǎƴƻǿ ȊƻƴŜ ƛƴ ǘƘƛǎ 
ŀǊŜŀΦ  ¢ƘŜǎŜ ŜƭŜǾŀǘƛƻƴǎ ŀǊŜ ōŀǎŜŘ ƻƴ ǘƘŜ ƳƛƴƛƳǳƳ ƭƻǿŜǊ ōƻǳƴŘŀǊȅ ŀƴŘ ƳŀȄƛƳǳƳ ǳǇǇŜǊ 
ōƻǳƴŘŀǊȅ ƻŦ ǘƘŜ ǘǊŀƴǎƛŜƴǘ ǎƴƻǿ ȊƻƴŜ ŦǊƻƳ 9ŦŦŜŎǘǎ ƻŦ CƻǊŜǎǘ tǊŀŎǘƛŎŜǎ ƻƴ tŜŀƪ Cƭƻǿǎ ŀƴŘ 
/ƻƴǎŜǉǳŜƴǘ /ƘŀƴƴŜƭ wŜǎǇƻƴǎŜΥ ! {ǘŀǘŜπƻŦπ{ŎƛŜƴŎŜ wŜǇƻǊǘ ŦƻǊ ²ŜǎǘŜǊƴ hǊŜƎƻƴ ŀƴŘ ²ŀǎƘƛƴƎǘƻƴ 
όDǊŀƴǘ Ŝǘ ŀƭΦ нллуύΦ  ¢ƘŜ ǘǊŀƴǎƛŜƴǘ ǎƴƻǿ ȊƻƴŜ ƛǎ ŀƴ ŀǊŜŀ ƛƴ ǘƘŜ ōŀǎƛƴ ǿƘŜǊŜ ǇǊŜŎƛǇƛǘŀǘƛƻƴ 
ŦǊŜǉǳŜƴǘƭȅ Ŧŀƭƭǎ ŀǎ ǎƴƻǿ ōǳǘ ǘƘŜƴ Ƴŀȅ ƳŜƭǘ ŀ ŦŜǿ Řŀȅǎ ƻǊ ǿŜŜƪǎ ƭŀǘŜǊΣ ŀ ŎȅŎƭŜ ǘƘŀǘ Ƴŀȅ ōŜ 
ǊŜǇŜŀǘŜŘ ǎŜǾŜǊŀƭ ǘƛƳŜǎ ŜŀŎƘ ǿƛƴǘŜǊΦ  ¢Ƙƛǎ ǘǊŀƴǎƛŜƴǘ ǎƴƻǿ ȊƻƴŜ Ŏŀƴ ŎŀǳǎŜ ŦƭƻƻŘƛƴƎ ƛŦ ƘŜŀǾȅ Ǌŀƛƴ 
ŀƴŘ ǿŀǊƳ ǘŜƳǇŜǊŀǘǳǊŜǎ ƻŎŎǳǊ ǎƛƳǳƭǘŀƴŜƻǳǎƭȅ ǿƘŜƴ ǎƴƻǿ Ƙŀǎ ŀŎŎǳƳǳƭŀǘŜŘ όϦǊŀƛƴ ƻƴ ǎƴƻǿϦ 
ŜǾŜƴǘǎύΦ 

{ǘŀƴŘ ŀƭǘŜǊŀǘƛƻƴǎ ŀōƻǾŜ ǘƘƛǎ ŜƭŜǾŀǘƛƻƴ ǿƻǳƭŘ ƴƻǘ ƭƛƪŜƭȅ ŀŦŦŜŎǘ ǇŜŀƪ Ŧƭƻǿǎ ǿƘƛƭŜ ŀŎǘƛƻƴǎ ōŜƭƻǿ ǘƘƛǎ 
ŜƭŜǾŀǘƛƻƴ ŎƻǳƭŘ ǊŜǎǳƭǘ ƛƴ ƳƻǊŜ ǊǳƴƻŦŦ ŦǊƻƳ ƴƻƴπƘȅŘǊƻƭƻƎƛŎŀƭƭȅ ǊŜŎƻǾŜǊŜŘ ǎǘŀƴŘǎ ǿƘŜƴ ǘƘŜǊŜ ƛǎ 
ǊŀǇƛŘ ƳŜƭǘƛƴƎ ŘǳǊƛƴƎ Ǌŀƛƴπƻƴπǎƴƻǿ ŜǾŜƴǘǎ ό/ƘǊƛǎǘƴŜǊ ŀƴŘ IŀǊǊ мфунύΦ   

Table 8 North Clackamas Project area Subwatersheds and associated Hydrologic Zones 

 {ǳōǿŀǘŜǊǎƘŜŘǎ wŀƛƴπŘƻƳƛƴŀǘŜŘ ¢ǊŀƴǎƛŜƴǘ {ƴƻǿ ½ƻƴŜ {ƴƻǿπŘƻƳƛƴŀǘŜŘ 

IŜƭƛƻƴ /ǊŜŜƪπ/ƭŀŎƪŀƳŀǎ wƛǾŜǊ нр҈ тр҈ л҈ 

bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ н҈ фп҈ п҈ 

wƻŀǊƛƴƎ wƛǾŜǊ л҈ ср҈ ор҈ 
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Figure 5 North Clackamas Project Area Transient Snow Zone 

CƻǊ ǘƘƛǎ ŀƴŀƭȅǎƛǎ ŀƭƭ ƻŦ ǘƘŜ ŀƴŀƭȅǎƛǎ ǎǳōǿŀǘŜǊǎƘŜŘǎ ŀǊŜ ŀƴŀƭȅȊŜŘ ŀǎ ōŜƛƴƎ ƛƴ ǘƘŜ ǘǊŀƴǎƛŜƴǘ ǎƴƻǿ 
ȊƻƴŜ ŀǎ ŀǘ ƭŜŀǎǘ ср҈ ƻŦ ǘƘŜ ŀǊŜŀ ƻŦ ǘƘŜǎŜ ǎǳōǿŀǘŜǊǎƘŜŘǎ ŀǊŜ ƛƴ ǘƘƛǎ ȊƻƴŜΦ 

!ǎ ǘƛƳōŜǊ ƘŀǊǾŜǎǘ ƻŎŎǳǊǎ ŜƛǘƘŜǊ ōȅ ŎƻƳǇƭŜǘŜ ƻǊ ǇŀǊǘƛŀƭ ŎŀƴƻǇȅ ǊŜƳƻǾŀƭΣ ŀ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ 
ǿŀǘŜǊǎƘŜŘ ƛǎ ƴƻ ƭƻƴƎŜǊ ŎƻƴǎƛŘŜǊŜŘ ƘȅŘǊƻƭƻƎƛŎŀƭƭȅ ƳŀǘǳǊŜ ƛŦ ŜƴƻǳƎƘ ŦƻǊŜǎǘ ŎŀƴƻǇȅ ƛǎ ǊŜƳƻǾŜŘΣ 
ǘƘǳǎ ǘƘŜ !wt ŦƻǊ ǘƘŀǘ ŘǊŀƛƴŀƎŜ ƛǎ ǊŜŘǳŎŜŘ ŦǊƻƳ млл҈ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ŜȄǘŜƴǘ ŀƴŘ ƛƴǘŜƴǎƛǘȅ ƻŦ 
ǘƛƳōŜǊ ƘŀǊǾŜǎǘΦ  {ǘǳŘƛŜǎ ƘŀǾŜ ǎƘƻǿƴ ǘƘŀǘ ƛƴ ŦƻǊŜǎǘ ƻǇŜƴƛƴƎǎΣ ƻǊ ŀǊŜŀǎ ǘƘŀǘ ƘŀǾŜ ƘŀŘ ŦƻǊŜǎǘ ŎƻǾŜǊ 
ǊŜƳƻǾŜŘΣ ǎƴƻǿ ŀŎŎǳƳǳƭŀǘƛƻƴ ƛǎ ƛƴŎǊŜŀǎŜŘ ŘǳŜ ǘƻ ǘƘŜ ƭƻǎǎ ƻŦ ŎŀƴƻǇȅ ƛƴǘŜǊŎŜǇǘƛƻƴΦ  ²ƛǘƘ ƘƛƎƘŜǊ 
ƭŜǾŜƭǎ ƻŦ ǎƴƻǿ ŀŎŎǳƳǳƭŀǘƛƻƴ ŀƴŘ ƛƴŎǊŜŀǎŜŘ ǊŀǘŜǎ ƻŦ ǎƴƻǿƳŜƭǘ ƛƴ ǎǘŀƴŘǎ ǿƘŜǊŜ ǎǳŦŦƛŎƛŜƴǘ ŎŀƴƻǇȅ 
Ƙŀǎ ōŜŜƴ ǊŜƳƻǾŜŘΣ ǘƘŜǊŜ ƛǎ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǘƻ ƎŜƴŜǊŀǘŜ ƳƻǊŜ ǿŀǘŜǊ ŘǳǊƛƴƎ Ǌŀƛƴπƻƴπǎƴƻǿ ŜǾŜƴǘǎΣ 
ǿƘƛŎƘ Ŏŀƴ ŎƻƴǘǊƛōǳǘŜ ǘƻ ƛƴŎǊŜŀǎŜŘ ǇŜŀƪ ǎǘǊŜŀƳ ŦƭƻǿǎΦ  !ǎ ŀƴ ƛƴŎǊŜŀǎƛƴƎ ǇƻǊǘƛƻƴ ƻŦ ŀ ǿŀǘŜǊǎƘŜŘ ƛǎ 
Ǉǳǘ ƛƴǘƻ ŀƴ ƻǇŜƴ ƻǊ ǇŀǊǘƛŀƭƭȅ ƘȅŘǊƻƭƻƎƛŎŀƭƭȅ ƛƳƳŀǘǳǊŜ ŎƻƴŘƛǘƛƻƴΣ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ǇŜŀƪ Ŧƭƻǿǎ ǘƻ 
ōŜ ƛƴŎǊŜŀǎŜŘ ōŜŎƻƳŜǎ ƎǊŜŀǘŜǊΦ  hǾŜǊ ǘƛƳŜΣ ǾŜƎŜǘŀǘƛƻƴ ƎǊƻǿǎ ōŀŎƪ ŀƴŘ ƛƴ ор ȅŜŀǊǎ ǿƻǳƭŘ ǊŜǘǳǊƴ 
ǘƻ ŀ ƘȅŘǊƻƭƻƎƛŎ ƳŀǘǳǊŜ ŎƻƴŘƛǘƛƻƴΣ ǘƘŜǊŜōȅ άǊŜŎƻǾŜǊƛƴƎΦέ  

¢ƘŜ !wt ŀƴŀƭȅǎƛǎ ŀƭǎƻ ŀŘŘǊŜǎǎŜǎ Ƴŀƴȅ ƻǘƘŜǊ ŦŀŎǘƻǊǎ ƛƴŎƭǳŘƛƴƎΥ   

¶ All past timber harvest, road construction, rock quarries, and other openings such as 
power lines;  
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¶ Projects that are under contract but not yet completed;  

¶ Recent wildfires;  

¶ Roads that have been recently decommissioned and others that are planned for the 
near future;  (As these road beds begin to grow trees and close in they would become 
hydrologically recovered but this process would take approximately 35 years for full 
recovery.)  

¶ Other ownership  

¶ Other foreseeable actions.   

¢ƻ ŎŀƭŎǳƭŀǘŜ ŀƴ ŜǎǘƛƳŀǘŜŘ !wtΣ ǘƘŜ ŀŎǊŜǎ ƻŦ ŀƭƭ ƻŦ ǘƘŜ ŦƻǊŜǎǘ ǎǘŀƴŘǎ ōȅ ǎǘŀƴŘ ƻǊƛƎƛƴŀǘƛƻƴ ŘŀǘŜ 
ǿŜǊŜ ǘŀƭƭƛŜŘ ƛƴ ǘƘŜ ŀƴŀƭȅǎƛǎ ǿŀǘŜǊǎƘŜŘǎΦ  ! ǎǇǊŜŀŘǎƘŜŜǘ ǿŀǎ ǳǎŜŘ ǘƻ ŜǎǘƛƳŀǘŜ ƘȅŘǊƻƭƻƎƛŎ 
ǊŜŎƻǾŜǊȅ ŦƻǊ ǘƘŜǎŜ ǎǘŀƴŘǎ ŀǎǎǳƳƛƴƎ ŀ ор ȅŜŀǊ ǇŜǊƛƻŘ ŦƻǊ ŀ ǎǘŀƴŘ ǘƻ ǊŜŀŎƘ Ŧǳƭƭ ƘȅŘǊƻƭƻƎƛŎ 
ǊŜŎƻǾŜǊȅΣ ǿƘŜƴ ŀ ǎǘŀƴŘ Ƙŀǎ ǊŜŀŎƘŜŘ ŀƴ ŀǾŜǊŀƎŜ ŘƛŀƳŜǘŜǊ ƻŦ у ƛƴŎƘŜǎ ŀƴŘ тл ҈ ŎŀƴƻǇȅ ŎƭƻǎǳǊŜΦ  
!ƭƭ Ǉŀǎǘ ƘŀǊǾŜǎǘǎ ŀǊŜ ƛƴŎƭǳŘŜŘ ōǳǘ ǊŜŎŜƴǘ ǘƛƳōŜǊ ǎŀƭŜǎ όǎƛƴŎŜ нлллύ ŀƴŘ ǘƘƻǎŜ ƴƻǘ ȅŜǘ ŎƻƳǇƭŜǘŜŘ 
ŀǊŜ ǘǊŀŎƪŜŘ ōȅ ǇǊƻƧŜŎǘ ƴŀƳŜΦ  

Table 9 Current Level of Hydrologic Recovery by 6th Field Watershed 

{ǳōǿŀǘŜǊǎƘŜŘ !wt 9ȄƛǎǘƛƴƎ /ƻƴŘƛǘƛƻƴ LƳǇŀŎǘ !ǊŜŀ 9ȄƛǎǘƛƴƎ 

IŜƭƛƻƴ /ǊŜŜƪπ/ƭŀŎƪŀƳŀǎ wƛǾŜǊ уп҈ мс 

bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ ун҈ му 

wƻŀǊƛƴƎ wƛǾŜǊ фф҈ м 

¢ƘŜ 9ŦŦŜŎǘǎ ƻŦ CƻǊŜǎǘ tǊŀŎǘƛŎŜǎ ƻƴ tŜŀƪ Cƭƻǿǎ ŀƴŘ /ƻƴǎŜǉǳŜƴǘ /ƘŀƴƴŜƭ wŜǎǇƻƴǎŜ wŜǇƻǊǘ όDǊŀƴǘ 
Ŝǘ ŀƭΦ нллуύ ŘŜǘŀƛƭǎ όǳǎƛƴƎ ǘƘŜ ƳŜŀƴ ŎƘŀƴƎŜ ŦƻǊ ŀƭƭ ǊŜǇƻǊǘŜŘ Řŀǘŀύ ǘƘŀǘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ нл ǇŜǊŎŜƴǘ 
ƻŦ ŀƴ ŀǊŜŀ Ŏŀƴ ōŜ ƘŀǊǾŜǎǘŜŘ ōŜŦƻǊŜ ƛƴŎǊŜŀǎŜǎ ƛƴ ǇŜŀƪ ǎǘǊŜŀƳŦƭƻǿǎ ŀǊŜ ŘŜǘŜŎǘŀōƭŜΦ  ¦ǎƛƴƎ ǘƘŜ !wt 
ǾŀƭǳŜǎ ǘƻ ǊŜŦƭŜŎǘ ǘƘŜ ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ŀǊŜŀ ǘƘŀǘ ƛǎ ƘŀǊǾŜǎǘŜŘ ŀƭƭ ƻŦ ǘƘŜ ǎǳōǿŀǘŜǊǎƘŜŘǎΣ ŀǊŜ ōŜƭƻǿ 
ǘƘŜ ǘƘǊŜǎƘƻƭŘ ǿƘŜǊŜ ƛƴŎǊŜŀǎŜǎ ƛƴ ǇŜŀƪ ǎǘǊŜŀƳŦƭƻǿǎ ŀǊŜ ŘŜǘŜŎǘŀōƭŜ ŦǊƻƳ DǊŀƴǘ Ŝǘ ŀƭΦ нллуΦ   

 

Figure 6 Reported Peak Flow Changes Based on Percentage of an Area Harvested 
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5ǳǊƛƴƎ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ aǘ IƻƻŘ CƻǊŜǎǘ tƭŀƴ ŀ ƳŜǘƘƻŘƻƭƻƎȅ ŦƻǊ ŀŘŘǊŜǎǎƛƴƎ ŎǳƳǳƭŀǘƛǾŜ 
ǿŀǘŜǊǎƘŜŘ ŜŦŦŜŎǘǎΣ ǿŀǘŜǊǎƘŜŘ ǎŜƴǎƛǘƛǾƛǘȅΣ ŀƴŘ ƘȅŘǊƻƭƻƎƛŎ ǊŜŎƻǾŜǊȅ ǿŀǎ ŘŜǾŜƭƻǇŜŘ ǘƻ ŀŘŘǊŜǎǎ 
{ǇŜŎƛŀƭ 9ƳǇƘŀǎƛǎ ²ŀǘŜǊǎƘŜŘǎ ŀƴŘ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ ǇǊƻŎŜǎǎ ŀ ǘƘǊŜǎƘƻƭŘ ƻŦ ŎƻƴŎŜǊƴ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ 
ƘȅŘǊƻƭƻƎƛŎ ǊŜŎƻǾŜǊȅ ǿŀǎ ǊŜŎƻƳƳŜƴŘŜŘ ŦƻǊ ŀƭƭ ǿŀǘŜǊǎƘŜŘǎ ƻƴ ǘƘŜ ŦƻǊŜǎǘ ό¦{5! мффлŀύΦ 

aǳŎƘ ƻŦ ǘƘŜ ŀǾŀƛƭŀōƭŜ ƭƛǘŜǊŀǘǳǊŜΣ ŘƛǎŎǳǎǎƛƴƎ ǘƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ƘŀǊǾŜǎǘκǊƻŀŘ ŘƛǎǘǳǊōŀƴŎŜ 
ŀƴŘ ǇŜŀƪ ŦƭƻǿǎΣ ƛƳǇƭƛŜǎ ŀ ǘƘǊŜǎƘƻƭŘ ƻŦ ŎƻƴŎŜǊƴ ƻŦ ŀǇǇǊƻȄƛƳŀǘŜƭȅ нр҈ ƻŦ ŀ ǿŀǘŜǊǎƘŜŘ ƛƳǇŀŎǘŜŘΦ 
²ŀǘŜǊǎƘŜŘ ƛƳǇŀŎǘ ŀǊŜŀǎ ǊŜǇǊŜǎŜƴǘ ŀǊŜŀǎ ǿƛǘƘƛƴ ǿŀǘŜǊǎƘŜŘǎ ǿƘƛŎƘ ŀǊŜ ƘȅŘǊƻƭƻƎƛŎŀƭƭȅ ŘƛǎǘǳǊōŜŘΦ  
¢Ƙƛǎ ƛǎ ǘƘŜ ǎŀƳŜ ŀǎ тр҈ ǘƘǊŜǎƘƻƭŘ ŎŀƭŎǳƭŀǘŜŘ ǳǎƛƴƎ ǘƘŜ !ƎƎǊŜƎŀǘŜ wŜŎƻǾŜǊȅ tŜǊŎŜƴǘ ό!wtύ ƳƻŘŜƭ 
ŦƻǊ ŀǎǎŜǎǎƛƴƎ ƘȅŘǊƻƭƻƎƛŎ ǊŜŎƻǾŜǊȅ ƛƴ ǳǎŜ ƻƴ ǎŜǾŜǊŀƭ bŀǘƛƻƴŀƭ CƻǊŜǎǘǎ ŀƴŘ ŘŜǊƛǾŜŘ ŦǊƻƳ ǊŜǎŜŀǊŎƘ 
ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ ǇǊŜǾƛƻǳǎƭȅ ŎƛǘŜŘ ǊŜŦŜǊŜƴŎŜǎΦ  !ǎ ŘƛǎŎǳǎǎŜŘ ǇǊŜǾƛƻǳǎƭȅΣ ƻōǎŜǊǾŀǘƛƻƴǎ ƻŦ CƻǊŜǎǘ 
ǎǘŀŦŦ ǎǳƎƎŜǎǘ ǘƘŀǘ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ŀƴŘ ŎƘŀƴƴŜƭ ŎƻƴŘƛǘƛƻƴ ŘŜƎǊŀŘŀǘƛƻƴ ŀǊŜ ƴƻǘ ǎƻƭŜƭȅ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ 
ǇŜǊŎŜƴǘŀƎŜ ƻŦ ŀ ǿŀǘŜǊǎƘŜŘ ǿƘƛŎƘ Ƙŀǎ ōŜŜƴ ŘƛǎǘǳǊōŜŘ ōȅ ƳŀƴŀƎŜƳŜƴǘ ŀŎǘƛǾƛǘƛŜǎΣ ƻǊ ǿƘƛŎƘ ƛǎ ƛƴ 
ǾŀǊƛƻǳǎ ǎǘŀǘŜǎ ƻŦ ƘȅŘǊƻƭƻƎƛŎ ǊŜŎƻǾŜǊȅ ό¦{5! мффлŀύΦ 

hōǎŜǊǾŀǘƛƻƴǎ ƻŦ ŘƛŦŦŜǊŜƴǘ ǿŀǘŜǊǎƘŜŘǎ ŀƴŘ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ǘƘŜ !wt ƳŜǘƘƻŘƻƭƻƎȅ ƻǾŜǊ ŀ ǇŜǊƛƻŘ ƻŦ 
ȅŜŀǊǎ ǎǳƎƎŜǎǘŜŘ ǘƻ ǾŀǊƛƻǳǎ ǎǘŀŦŦ ǎǇŜŎƛŀƭƛǎǘǎ ǘƘŀǘ ƴƻǘ ŀƭƭ ǎǘǊŜŀƳǎ ŀƴŘ ǿŀǘŜǊǎƘŜŘǎ ǊŜǎǇƻƴŘ ǎƛƳƛƭŀǊƭȅ 
ǘƻ ŀ ƎƛǾŜƴ ƭŜǾŜƭ ƻŦ ŘƛǎǘǳǊōŀƴŎŜ όƻǊ ǊŜŎƻǾŜǊȅΣ ŀǎ ŜǎǘƛƳŀǘŜŘ ōȅ !wt ǾŀƭǳŜǎύΦ  {ŜǾŜǊŀƭ ǿŀǘŜǊǎƘŜŘǎΣ 
ƘŀǾƛƴƎ ǳƴŘŜǊƎƻƴŜ ǊŜƭŀǘƛǾŜƭȅ ƭŜǎǎ ŘƛǎǘǳǊōŀƴŎŜΣ ŀǇǇŜŀǊ ǘƻ ŜȄƘƛōƛǘ ŎƘŀƴƴŜƭ ŀƴŘ ǿŀǘŜǊ ǉǳŀƭƛǘȅ 
ŘŜƎǊŀŘŀǘƛƻƴ ǊŜƭŀǘŜŘ ǘƻ ƛƴŎǊŜŀǎŜŘ ǇŜŀƪ ŦƭƻǿǎΣ ǿƘŜǊŜŀǎ ƻǘƘŜǊ ǿŀǘŜǊǎƘŜŘǎ ƘŀǾƛƴƎ ŎƻƳǇŀǊŀǘƛǾŜƭȅ 
ƎǊŜŀǘŜǊ ŀƳƻǳƴǘǎ ƻŦ ƘŀǊǾŜǎǘ ŀƴŘ ǊƻŀŘƛƴƎ ŀǇǇŜŀǊ ǘƻ ƘŀǾŜ ƭƛǘǘƭŜ ƻǊ ƴƻ ŜǾƛŘŜƴŎŜ ƻŦ ŀŘǾŜǊǎŜ 
ǿŀǘŜǊǎƘŜŘ ŜŦŦŜŎǘǎΦ  ¢ƘŜǎŜ ƻōǎŜǊǾŀǘƛƻƴǎ ǎǳƎƎŜǎǘŜŘ ǘƻ CƻǊŜǎǘ ǎǘŀŦŦ ǘƘŀǘ ǿŀǘŜǊǎƘŜŘ ǊŜǎǇƻƴǎŜ ǘƻ 
ƳŀƴŀƎŜƳŜƴǘ ǿŀǎ ǊŜƭŀǘŜŘ ǘƻ ŦŀŎǘƻǊǎ ŀŦŦŜŎǘƛƴƎ ǘƘŜ ƛƴƘŜǊŜƴǘ ǎŜƴǎƛǘƛǾƛǘȅ ƻŦ ŀ ǿŀǘŜǊǎƘŜŘ ŀǘ ƭŜŀǎǘ ŀǎ 
ƳǳŎƘ ŀǎ ǘƻ ǘƘŜ ŜȄǘŜƴǘ ŀƴŘ ƛƴǘŜƴǎƛǘȅ ƻŦ ƳŀƴŀƎŜƳŜƴǘ ό¦{5! мффлŀύΦ 

¦ǎƛƴƎ ŀ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ǇǊƻŦŜǎǎƛƻƴŀƭ ƧǳŘƎƳŜƴǘ ŀƴŘ ŜȄǇŜǊƛŜƴŎŜΣ ǊŜǎƻǳǊŎŜ ǎǇŜŎƛŀƭƛǎǘǎ 
όƘȅŘǊƻƭƻƎƛǎǘǎΣ ǎƻƛƭ ǎŎƛŜƴǘƛǎǘǎΣ ŀƴŘ ŦƛǎƘŜǊƛŜǎ ōƛƻƭƻƎƛǎǘǎύ ŀǘ ǘƘŜ CƻǊŜǎǘ ŀƴŘ 5ƛǎǘǊƛŎǘ ƭŜǾŜƭ ƛŘŜƴǘƛŦƛŜŘ 
ǘǿŜƴǘȅπŜƛƎƘǘ ϦŎŀƴŘƛŘŀǘŜϦ ǿŀǘŜǊǎƘŜŘǎ ǿƘƛŎƘ ǿŜǊŜ ŘŜǘŜǊƳƛƴŜŘ ǘƻ ōŜ ƛƴƘŜǊŜƴǘƭȅ ǎŜƴǎƛǘƛǾŜ ŘǳŜ ǘƻ 
ǘƘŜƛǊ ǇƘȅǎƛŎŀƭ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ όǎƻƛƭǎΣ ƎŜƻƭƻƎȅΣ ŎƘŀƴƴŜƭ ƳƻǊǇƘƻƭƻƎȅΣ ǎǳǎŎŜǇǘƛōƛƭƛǘȅ ǘƻ ǎƴƻǿπƳŜƭǘ 
ƛƴŘǳŎŜŘ ǇŜŀƪ ŦƭƻǿǎΣ ŜǘŎΦύΦ  {ŜǾŜǊŀƭ ǿŀǘŜǊǎƘŜŘǎ ǿƘƛŎƘ ŀǇǇŜŀǊ ǘƻ ƘŀǾŜ ōŜŜƴ ƘŜŀǾƛƭȅ ƛƳǇŀŎǘŜŘ ōȅ 
ŦǊŜǉǳŜƴǘ ǘƛƳōŜǊ ƘŀǊǾŜǎǘ ŀƴŘ ǊƻŀŘ ŎƻƴǎǘǊǳŎǘƛƻƴ ŜƴǘǊƛŜǎ ǿŜǊŜ ŀƭǎƻ ŜǾŀƭǳŀǘŜŘ ό¦{5! мффлŀύΦ 

hƴ ǘƘŜ ōŀǎƛǎ ƻŦ ƻōǎŜǊǾŀǘƛƻƴ ŀƴŘ ŎƻƭƭŜŎǘƛǾŜ ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ ƧǳŘƎƳŜƴǘΣ CƻǊŜǎǘ ǿŀǘŜǊǎƘŜŘ ŀƴŘ 
ŦƛǎƘŜǊƛŜǎ ǎǇŜŎƛŀƭƛǎǘǎ ŘŜǾŜƭƻǇŜŘ ŀ ƳŜǘƘƻŘƻƭƻƎȅ ŦƻǊ ŀǎǎƛƎƴƛƴƎΣ ǿŜƛƎƘǘƛƴƎΣ ŀƴŘ ǎǳƳƳƛƴƎ ǾŀƭǳŜǎ ŦƻǊ 
ǾŀǊƛƻǳǎ ŦŀŎǘƻǊǎΣ ȅƛŜƭŘƛƴƎ ŀ ǳƴƛǘ ƭŜǎǎ ƴǳƳŜǊƛŎŀƭ ǊŀǘƛƴƎΣ ƻǊ ƛƴŘŜȄ ό¦{5! мффлŀύΥ 

²{ Ґ 9I Ҍ [{ Ҍ {a Ҍ /{ Ҍ .¦ 

²{ Ґ ²ŀǘŜǊǎƘŜŘ {ŜƴǎƛǘƛǾƛǘȅ όŀ ǳƴƛǘ ƭŜǎǎ ƴǳƳŜǊƛŎŀƭ ǾŀƭǳŜύ 
9I Ґ 9Ǌƻǎƛƻƴ IŀȊŀǊŘ 
[{ Ґ [ŀƴŘ {ǘŀōƛƭƛǘȅ 
{a Ґ {ƴƻǿ aŜƭǘ 
/{ Ґ /ƘŀƴƴŜƭ {ǘŀōƛƭƛǘȅ 
.¦ Ґ .ŜƴŜŦƛŎƛŀƭ ¦ǎŜǎ 
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hƴ ŀ CƻǊŜǎǘπǿƛŘŜ ōŀǎƛǎΣ ƻǳǘǎƛŘŜ ƻŦ {ǇŜŎƛŀƭ 9ƳǇƘŀǎƛǎ ²ŀǘŜǊǎƘŜŘǎΣ ŀ ǿŀǘŜǊǎƘŜŘ ŘƛǎǘǳǊōŀƴŎŜ ¢h/ 
ƻŦ ор҈ Ƙŀǎ ōŜŜƴ ǊŜŎƻƳƳŜƴŘŜŘΦ ¢Ƙƛǎ ǾŀƭǳŜ ŀƭƭƻǿǎ ƳƻǊŜ ŘƛǎǘǳǊōŀƴŎŜ ǘƘŀƴ ǘƘŜ ǇǊŜǾƛƻǳǎƭȅ ŎƛǘŜŘ 
ƭƛǘŜǊŀǘǳǊŜ ŀƴŘ ŀǇǇƭƛŎŀǘƛƻƴǎ ƻŦ !wt ǎŜŜƳ ǘƻ ƛƳǇƭȅΦ CƻǊŜǎǘ ǿŀǘŜǊǎƘŜŘ ǎǘŀŦŦ ōŜƭƛŜǾŜ ǘƘŀǘ ƛǘ 
ǊŜǇǊŜǎŜƴǘǎ ŀ ǊŜŀǎƻƴŀōƭŜ ϦǘƘǊŜǎƘƻƭŘ ƭŜǾŜƭ ƻŦ ŎƻƴŎŜǊƴϦ ǿƘƛŎƘ ƛǎ ŀǇǇƭƛŎŀōƭŜ ǘƻ ǘƘŜ ƭŜǎǎπǎŜƴǎƛǘƛǾŜ 
ǿŀǘŜǊǎƘŜŘ ƭŀƴŘǎ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ ǊŜŎƻƳƳŜƴŘŜŘ {ǇŜŎƛŀƭ 9ƳǇƘŀǎƛǎ ²ŀǘŜǊǎƘŜŘǎΣ ǊŜŦƭŜŎǘƛƴƎ 
ƻōǎŜǊǾŀǘƛƻƴǎ ƻŦ ǎǳŎƘ ƭŀƴŘǎ ǘƻ ŘŀǘŜ ό¦{5!Σ мффлŀύΦ 

Table 10 Watershed Impact Area by Subwatershed 

{ǳōǿŀǘŜǊǎƘŜŘ LƳǇŀŎǘ !ǊŜŀ 9ȄƛǎǘƛƴƎ 
Helion Creek-Clackamas River 16 

North Fork Clackamas River 18 

Roaring River 1 

.ŀǎŜŘ ƻƴ ǘƘŜ ǿŀǘŜǊǎƘŜŘ ǎŜƴǎƛǘƛǾƛǘȅ ŀƴŀƭȅǎƛǎ ŎƻƳǇƭŜǘŜŘ ŦƻǊ ǘƘŜ CƻǊŜǎǘ tƭŀƴ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ 
ǎǇŜŎƛŀƭ ŜƳǇƘŀǎƛǎ ǿŀǘŜǊǎƘŜŘǎ ŀƴŘ ŎǳǊǊŜƴǘ ǿŀǘŜǊǎƘŜŘ ƛƳǇŀŎǘ ŀǊŜŀǎ ŀƭƭ ƻŦ ǘƘŜ сǘƘ ŦƛŜƭŘ ǿŀǘŜǊǎƘŜŘǎ 
ŀǊŜ ōŜƭƻǿ ǘƘŜ ŘƛǎǘǳǊōŀƴŎŜ ¢h/ ƻŦ ор҈ ǊŜŎƻƳƳŜƴŘŜŘ ŦƻǊ ǿŀǘŜǊǎƘŜŘǎ ǘƘŀǘ ŀǊŜ ƴƻǘ ŘŜǎƛƎƴŀǘŜŘ ŀǎ 
{ǇŜŎƛŀƭ 9ƳǇƘŀǎƛǎ ²ŀǘŜǊǎƘŜŘǎΦ  .ŀǎŜŘ ƻƴ ǘƘŜ ŎǳǊǊŜƴǘ ƭŜǾŜƭ ƻŦ ŘƛǎǘǳǊōŀƴŎŜ ƛƴ ǘƘŜ сǘƘ ŦƛŜƭŘ 
ǿŀǘŜǊǎƘŜŘǎ ǘƘŜǊŜ ƛǎ ƴƻǘ ŀ ŎƻƴŎŜǊƴ ǘƘŀǘ ǾŜƎŜǘŀǘƛƻƴ ƳŀƴƛǇǳƭŀǘƛƻƴ ŀƭƻƴŜ ƛƴ ǘƘŜǎŜ ŀǊŜŀǎ ǿƻǳƭŘ 
ǊŜǎǳƭǘ ƛƴ ƛƴŎǊŜŀǎŜŘ ǇŜŀƪ ǎǘǊŜŀƳŦƭƻǿǎ ƛƳǇŀŎǘƛƴƎ ƛŘŜƴǘƛŦƛŜŘ ǇǊƻŎŜǎǎŜǎ ƻŦ ŎƻƴŎŜǊƴ όǎŜŘƛƳŜƴǘ ȅƛŜƭŘΣ 
ōŀƴƪ ǎŎƻǳǊƛƴƎ ŀƴŘ Ƴŀǎǎ ǿŀǎǘƛƴƎΣ ŎƘŀƴƴŜƭ ŎƻƴŦƛƎǳǊŀǘƛƻƴΣ ǎǳƳƳŜǊ ǿŀǘŜǊ ǘŜƳǇŜǊŀǘǳǊŜǎΣ ŦƛǎƘ 
ƘŀōƛǘŀǘΣ Ǉƻƻƭ ǉǳŀƭƛǘȅΣ ŀƴŘ ƛƴπǎǘǊŜŀƳ ŎƻǾŜǊύΦ 

!ǎ ŘŜǘŀƛƭŜŘ ŜŀǊƭƛŜǊ ƛƴ ǘƘƛǎ ǊŜǇƻǊǘ ǘƘŜ сǘƘ CƛŜƭŘ ²ŀǘŜǊǎƘŜŘ /ƻƴŘƛǘƛƻƴ ŦǊƻƳ ǘƘŜ bƻǊǘƘǿŜǎǘ CƻǊŜǎǘ 
tƭŀƴς¢ƘŜ CƛǊǎǘ нл ¸ŜŀǊǎ όмффпπнлмоύ ²ŀǘŜǊǎƘŜŘ /ƻƴŘƛǘƛƻƴ {ǘŀǘǳǎ ŀƴŘ ¢ǊŜƴŘ wŜǇƻǊǘ όaƛƭƭŜǊ Ŝǘ ŀƭΦ 
нлмтύ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ŦƻǊ ǘƘŜ ƘȅŘǊƻƭƻƎȅ ƛƴŘƛŎŀǘƻǊ ǘƘŀǘ ŀƭƭ ǘƘŜ ǎǳōǿŀǘŜǊǎƘŜŘǎ ƛƴ ǘƘŜ ǇƭŀƴƴƛƴƎ ŀǊŜŀ 
ŀǊŜ ƛƴ ǘƘŜ ǇǊƻǇŜǊƭȅ ŦǳƴŎǘƛƻƴƛƴƎ ŎƻƴŘƛǘƛƻƴΦ 

CƻǊ ǘƘŜ !w9at ƘȅŘǊƻƭƻƎȅ ƛƴŘƛŎŀǘƻǊ ǘƘŜ ŘƻŎǳƳŜƴǘŀǘƛƻƴ ǎǘŀǘŜǎ ǘƘŀǘ ǳǇǎƭƻǇŜκǊƛǇŀǊƛŀƴ ŎƻƴŘƛǘƛƻƴǎ 
ŀŦŦŜŎǘ ǘƘŜ ǉǳŀƴǘƛǘȅ ŀƴŘ ǘƛƳƛƴƎ ƻŦ ǿŀǘŜǊ ǊŜŀŎƘƛƴƎ ǘƘŜ ǎǘǊŜŀƳ ǎȅǎǘŜƳ ŀƴŘ ŎƻƴǎŜǉǳŜƴǘƭȅ ǘƘŜ 
Ƙŀōƛǘŀǘ ƻŦ ŀǉǳŀǘƛŎ ŀƴŘ ǊƛǇŀǊƛŀƴ ōƛƻǘŀΦ ¢Ƙƛǎ ŀƴŀƭȅǎƛǎ ŀǎǎŜǎǎŜǎ ǘƘŜ ƛƴŦƭǳŜƴŎŜǎ ƻŦ ǊƻŀŘ ŀƴŘ 
ǾŜƎŜǘŀǘƛƻƴ ŎƘŀƴƎŜǎ ƻƴ ǇŜŀƪ Ŧƭƻǿǎ όaƛƭƭŜǊ Ŝǘ ŀƭΦ нлмтύΦ 

¢ƘŜ !w9at ŀǎǎŜǎǎƳŜƴǘ ŦŀŎǘƻǊǎ ƛƴ ǾŜƎŜǘŀǘƛǾŜ ŘƛǎǘǳǊōŀƴŎŜΣ ǊƻŀŘǎ ŀƴŘ ŎƭƛƳŀǘŜ ȊƻƴŜΦ  ¢ƘŜ ǇŜǊŎŜƴǘ 
ƛƴŎǊŜŀǎŜǎ ŦǊƻƳ ǊƻŀŘǎ ŀƴŘ ǾŜƎŜǘŀǘƛƻƴ ǘƘŜƴ ǎǳƳƳŜŘ ǘƻ ŜǎǘƛƳŀǘŜ ǘƘŜ ƻǾŜǊŀƭƭ ƛƴŘƛŎŀǘƻǊ ŦƻǊ ǇŜŀƪ 
Ŧƭƻǿ ŎƘŀƴƎŜΦ 

пΦмΦн π {ǘǊŜŀƳ 5ǊŀƛƴŀƎŜ bŜǘǿƻǊƪ 9ȄǘŜƴǎƛƻƴ 

.ŀǎŜŘ ƻƴ ǊŜǎŜŀǊŎƘ ƻƴ ǘǿƻ ōŀǎƛƴǎ ƛƴ ǘƘŜ ²ŜǎǘŜǊƴ /ŀǎŎŀŘŜǎ ƻŦ hǊŜƎƻƴΣ рт҈ ƻŦ ǘƘŜƛǊ ǊƻŀŘ ƭŜƴƎǘƘ ƛǎ 
ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ǎǘǊŜŀƳ ƴŜǘǿƻǊƪ ōȅ ǎǳǊŦŀŎŜ ŦƭƻǿǇŀǘƘǎ ƛƴŎƭǳŘƛƴƎ ǊƻŀŘǎƛŘŜ ŘƛǘŎƘŜǎ ŀƴŘ ƎǳƭƭƛŜǎ 
ōŜƭƻǿ ǊƻŀŘ ŘǊŀƛƴŀƎŜ ŎǳƭǾŜǊǘǎ ό²ŜƳǇƭŜ Ŝǘ ŀƭΦ мффсύΦ 

²ŀǘŜǊ ƎŜƴŜǊŀǘŜŘ ƻƴ ǘƘŜ ǊƻŀŘ ǇǊƛǎƳ Ŏŀƴ ŜƴǘŜǊ ǘƘŜ ƴŀǘǳǊŀƭ ǎǘǊŜŀƳ ŎƘŀƴƴŜƭ ƴŜǘǿƻǊƪ ƛƴ ŀ ǾŀǊƛŜǘȅ ƻŦ 
ǿŀȅǎ όCǳǊƴƛǎǎΣ CƭŀƴŀƎŀƴ ŀƴŘ aŎCŀŘƛƴ нлллΦύΥ 

¶ Inboard ditches delivering runoff to a stream at a road-stream crossing 
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¶ Inboard ditches delivering runoff to a cross drain (culvert, dip, waterbar, etc.) where 
sufficient discharge is available to create a gully or sediment plume that extends to a 
stream channel 

¶ Other cross-drainage features, such as waterbars or dips, that discharge sufficient water 
to create a gully and/or sediment plume that extends to a stream channel 

¶ Roads sufficiently close to streams so that the fillslope encroaches on the stream, such 
as at road-stream crossings 

¶ Landslide scars on the road-fill that expose bedrock and create a surface flow path to an 
adjacent channel. 

CƻǊ ǘƘƛǎ ŀƴŀƭȅǎƛǎ ǘƘŜ ƪŜȅ ǇǊƻŎŜǎǎ ƻŦ ŎƻƴŎŜǊƴ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƛƴōƻŀǊŘ ŘƛǘŎƘŜǎ ŘŜƭƛǾŜǊƛƴƎ ǊǳƴƻŦŦ 
ǘƻ ŀ ǎǘǊŜŀƳ ǿƘŜǊŜ ŀ ǊƻŀŘ ƛƴǘŜǊŎŜǇǘǎ ǘƘŜ ǎǘǊŜŀƳΦ ¢ƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ŎƘŀƴƴŜƭ ƭŜƴƎǘƘ ŘǳŜ ǘƻ ǘƘŜ 
ƛƴōƻŀǊŘ ŘƛǘŎƘ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ƭŜƴƎǘƘ ƻŦ ǘƘŜ ŘƛǘŎƘ ŘƛǊŜŎǘƭȅ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ǎǘǊŜŀƳ ǳǇ ǘƻ 
ǘƘŜ ƴŜȄǘ ŘƛǘŎƘ ǊŜƭƛŜŦ ǎǘǊǳŎǘǳǊŜΦ  .ŀǎŜŘ ƻƴ ŜȄǇŜǊƛŜƴŎŜ ǿƛǘƘ ǊƻŀŘ ŘŜŎƻƳƳƛǎǎƛƻƴƛƴƎ ŀŎǊƻǎǎ ǘƘŜ 
ŦƻǊŜǎǘ ƛǘ ǿŀǎ ŀǎǎǳƳŜŘ ǘƘŀǘ ǘƘŜ ŀǾŜǊŀƎŜ ŘƛǘŎƘ ǊŜƭƛŜŦ ŎǳƭǾŜǊǘǎ ǿŜǊŜ ǎǇŀŎŜŘ орл ŦŜŜǘ ŀǇŀǊǘΦ 

Table 11 Stream Drainage Network Extension 

{ǳōǿŀǘŜǊǎƘŜŘ 9ȄƛǎǘƛƴƎ /ƻƴŘƛǘƛƻƴ 

IŜƭƛƻƴ /ǊŜŜƪπ/ƭŀŎƪŀƳŀǎ wƛǾŜǊ ф҈ 

bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ т҈ 

wƻŀǊƛƴƎ wƛǾŜǊ н҈ 

Lǘ ƛǎ ƎŜƴŜǊŀƭƭȅ ŀŎŎŜǇǘŜŘ ǘƘŀǘ ōŀǎŜŘ ƻƴ ŎƻƴǎƛŘŜǊŀǘƛƻƴǎ ƻŦ ƎŀƎŜ ŀƴŘ ƳŜŀǎǳǊŜƳŜƴǘ ŜǊǊƻǊ ŀǘ ƘƛƎƘπ
Ŧƭƻǿ ŜǾŜƴǘǎΣ ŀ ƳƛƴƛƳǳƳ ŘŜǘŜŎǘŀōƭŜ ŎƘŀƴƎŜ ƛƴ ǇŜŀƪ Ŧƭƻǿ όŘŜǘŜŎǘƛƻƴ ƭƛƳƛǘύ ƻŦ ҕмл ǇŜǊŎŜƴǘ ŦƻǊ ǎƛǘŜπ
ǎŎŀƭŜ ŀƴŀƭȅǎƛǎΦ  tŜǊŎŜƴǘŀƎŜ ŎƘŀƴƎŜǎ ƛƴ ǇŜŀƪ Ŧƭƻǿ ǘƘŀǘ Ŧŀƭƭ ƛƴ ǘƘƛǎ ǊŀƴƎŜ ŀǊŜ ǿƛǘƘƛƴ ǘƘŜ 
ŜȄǇŜǊƛƳŜƴǘŀƭ ŀƴŘ ŀƴŀƭȅǘƛŎŀƭ ŜǊǊƻǊ ƻŦ Ŧƭƻǿ ƳŜŀǎǳǊŜƳŜƴǘ ŀƴŘ Ŏŀƴƴƻǘ ōŜ ŀǎŎǊƛōŜŘ ŀǎ ŀ ǘǊŜŀǘƳŜƴǘ 
ŜŦŦŜŎǘ όDǊŀƴǘ Ŝǘ ŀƭΦ нллуύΦ  {ƛƴŎŜ ǘƘƛǎ ǇǊƻŎŜǎǎ ƛƴŎǊŜŀǎŜǎ Ŧƭƻǿ ǊƻǳǘƛƴƎ ŜŦŦƛŎƛŜƴŎȅ ŀƴŘ Ƴŀȅ ǊŜǎǳƭǘ ƛƴ 
ƛƴŎǊŜŀǎŜŘ ƳŀƎƴƛǘǳŘŜ ƻŦ ǇŜŀƪ ǎǘǊŜŀƳ Ŧƭƻǿǎ ǘƘŜ мл҈ ǘƘǊŜǎƘƻƭŘ ǿŀǎ ǳǎŜŘ ǘƻ ǎŜǘ ŀ ƭŜǾŜƭ ƻŦ ŎƻƴŎŜǊƴ 
ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘƛǎ ǇǊƻŎŜǎǎΦ  .ŀǎŜŘ ƻƴ ǘƘŜ мл҈ ǘƘǊŜǎƘƻƭŘ ƻŦ ŎƻƴŎŜǊƴ ŦƻǊ ǘƘƛǎ ǇǊƻŎŜǎǎ ŀƭƭ ƻŦ ǘƘŜ 
ŀƴŀƭȅǎƛǎ ǎǳōǿŀǘŜǊǎƘŜŘǎ ŀǊŜ ōŜƭƻǿ ǘƘŜ ǘƘǊŜǎƘƻƭŘ ŦƻǊ ŎƻƴŎŜǊƴΦ 

Lƴ ŀ ǎǘǳŘȅ ƻƴ ǘƘŜ ŜŦŦŜŎǘǎ ƻŦ ŦƻǊŜǎǘ ǊƻŀŘǎ ƻƴ ǇŜŀƪ ǎǘǊŜŀƳŦƭƻǿǎ ό[ŀaŀǊŎƘŜ ŀƴŘ [ŜǘǘŜƴƳŀƛŜǊ нллмύ 
ƛƴ ǘƘŜ ǿŜǎǘŜǊƴ ǎƭƻǇŜ ƻŦ ǘƘŜ /ŀǎŎŀŘŜ wŀƴƎŜ ƛƴ ǎƻǳǘƘǿŜǎǘŜǊƴ ²ŀǎƘƛƴƎǘƻƴ ŦƻǊŜǎǘ ǊƻŀŘǎ ŀƭƻƴŜ ǿŜǊŜ 
ǇǊŜŘƛŎǘŜŘ ǘƻ ƘŀǾŜ ƛƴŎǊŜŀǎŜŘ ǘƘŜ ƳŜŀƴ ŀƴƴǳŀƭ ŦƭƻƻŘ ƛƴ ǘƘŜ ǎǳōŎŀǘŎƘƳŜƴǘǎ ŦǊƻƳ нΦн ǘƻ фΦр 
ǇŜǊŎŜƴǘΣ ŀƴŘ ŦǊƻƳ нΦф ǘƻ мнΦн ǇŜǊŎŜƴǘ ŦƻǊ ǘƘŜ ǘŜƴπȅŜŀǊ ŜǾŜƴǘΦ  ¢ƘŜ ƭŀǊƎŜǎǘ ƛƴŎǊŜŀǎŜǎ ŀǎǎƻŎƛŀǘŜŘ 
ǿƛǘƘ ŦƻǊŜǎǘ ǊƻŀŘǎ όǿƛǘƘƻǳǘ ƘŀǊǾŜǎǘύ ǿŜǊŜ ǊƻǳƎƘƭȅ ŜǉǳƛǾŀƭŜƴǘ ǘƻ ǘƘƻǎŜ ǇǊŜŘƛŎǘŜŘ ŦƻǊ ƘŀǊǾŜǎǘΣ 
ǿƛǘƘƻǳǘ ǊƻŀŘǎΦ  ¢ƘŜ ǇǊŜŘƛŎǘŜŘ ƛƴŎǊŜŀǎŜǎ ƛƴ ŦƭƻƻŘǎ ŘǳŜ ǘƻ ǊƻŀŘǎ ƎŜƴŜǊŀƭƭȅ ƛƴŎǊŜŀǎŜ ǿƛǘƘ ŦƭƻƻŘ 
ǊŜǘǳǊƴ ǇŜǊƛƻŘΣ ǿƘƛƭŜ ǾŜƎŜǘŀǘƛƻƴ ŜŦŦŜŎǘǎ ŘŜŎǊŜŀǎŜΦ ¢ƘŜ ŜŦŦŜŎǘǎ ƻŦ ǊƻŀŘǎ ŀƴŘ ƘŀǊǾŜǎǘ ƻƴ ǇŜŀƪ Ŧƭƻǿǎ 
ŀǘ ǘƘŜ ǎǳōŎŀǘŎƘƳŜƴǘ όтǘƘ ŦƛŜƭŘ ǿŀǘŜǊǎƘŜŘ Ϥрллл ŀŎǊŜǎύ ŀƴŘ ŎŀǘŎƘƳŜƴǘ όсǘƘ ŦƛŜƭŘ ǿŀǘŜǊǎƘŜŘ 
ϤнлΣллл ŀŎǊŜǎύ ƭŜǾŜƭǎ ŀǊŜ ŜǎǎŜƴǘƛŀƭƭȅ ƛƴŘŜǇŜƴŘŜƴǘΣ ŀƴŘ ǘƘŜ ŎƻƳōƛƴŜŘ ŜŦŦŜŎǘǎ ƻƴ ǇŜŀƪ Ŧƭƻǿǎ ŀǊŜ 
ǘƘŜǊŜŦƻǊŜ ǊƻǳƎƘƭȅ ŀŘŘƛǘƛǾŜΦ   

aƻŘŜƭƛƴƎ ǎǘǳŘƛŜǎ ŦƻǊ ²ŀǎƘƛƴƎǘƻƴ ǿŀǘŜǊǎƘŜŘǎ ǎǳƎƎŜǎǘ ŀƴ ŀǇǇǊƻȄƛƳŀǘŜ ŘƻǳōƭƛƴƎ ƻŦ ǘƘŜ 
ǇŜǊŎŜƴǘŀƎŜ ŎƘŀƴƎŜ ƛƴ ǇŜŀƪ Ŧƭƻǿǎ ŀǘǘǊƛōǳǘŜŘ ǘƻ ƘŀǊǾŜǎǘ ŀƭƻƴŜ ǿƘŜƴ ǊƻŀŘ ŎƻƴǎǘǊǳŎǘƛƻƴ ƛǎ ƛƴŎƭǳŘŜŘ 
ƛƴ ǘƘŜ ƳƻŘŜƭ όDǊŀƴǘ Ŝǘ ŀƭΦ нллуύΦ 
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{ƛƴŎŜ ǘƘŜ ŜŦŦŜŎǘǎ ƻŦ ǾŜƎŜǘŀǘƛƻƴ ǊŜƳƻǾŀƭ ǘƘǊƻǳƎƘ ƘŀǊǾŜǎǘ ŀƴŘ ǊƻŀŘǎ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ƛƴŘŜǇŜƴŘŜƴǘ 
ŦǊƻƳ ŜŀŎƘ ƻǘƘŜǊ ŀƴŘ ǘƘŜȅ ŀǊŜ ǊƻǳƎƘƭȅ ŀŘŘƛǘƛǾŜ ǘƘŜȅ ǎƘƻǳƭŘ ōŜ ƛƴǘŜƎǊŀǘŜŘ ǿƘŜƴ ŀǎǎŜǎǎƛƴƎ 
ƳŀƴŀƎŜƳŜƴǘ ŜŦŦŜŎǘǎ ƻƴ ǇŜŀƪ ǎǘǊŜŀƳŦƭƻǿǎ ǿƛǘƘƛƴ ŀ ǿŀǘŜǊǎƘŜŘΦ  IƻǿŜǾŜǊΣ ŀǘ ŘƛŦŦŜǊŜƴǘ ǎŎŀƭŜǎ ǘƘŀǘ 
ŎƻƳōƛƴŜŘ ŜŦŦŜŎǘǎ ŀǊŜ ƴƻǘ ŀƭǿŀȅǎ ŀǇǇŀǊŜƴǘΦ  !ǘ ǘƘŜ ƘƛƭƭǎƭƻǇŜ ǎŎŀƭŜΣ ƳƻŘŜƭŜŘ ŀǎ ǿŜƭƭ ŀǎ ŦƛŜƭŘπ
ƻōǎŜǊǾŜŘ ǊƻŀŘ ŘƛǘŎƘ ǊŜǎǇƻƴǎŜ ǿŀǎ ŘŜǇŜƴŘŜƴǘ ƻƴ ǾŜƎŜǘŀǘƛƻƴ ǎǘŀǘŜΣ ǿƛǘƘ ƘƛƎƘŜǊ ǊƻŀŘ ŜŦŦŜŎǘǎ 
ƻŎŎǳǊǊƛƴƎ ōŜƭƻǿ ƘŀǊǾŜǎǘŜŘ ƘƛƭƭǎƭƻǇŜǎΦ ¢ƘŜ ŀōǎŜƴŎŜ ƻŦ ǎǳŎƘ ŀ ǎȅƴŜǊƎȅ ŀǘ ǘƘŜ ǎǳōŎŀǘŎƘƳŜƴǘ ŀƴŘ 
ŎŀǘŎƘƳŜƴǘ ƭŜǾŜƭǎ Ƴŀȅ ǿŜƭƭ ōŜ ŘǳŜ ǘƻ ǎŎŀƭƛƴƎ ƛǎǎǳŜǎ όƳƻǎǘ ƭƛƪŜƭȅ ŘǳŜ ǘƻ ŘŜǎȅƴŎƘǊƻƴƛȊŀǘƛƻƴ ƛƴ ǘƘŜ 
ŎƘŀƴƴŜƭ ǎȅǎǘŜƳύ ƻŦ ǇŜŀƪ Ŧƭƻǿǎ ŦǊƻƳ ǘƘŜ ŎƻƭƭŜŎǘƛǾŜ ƘƛƭƭǎƭƻǇŜǎ ό[ŀaŀǊŎƘŜ ŀƴŘ [ŜǘǘŜƴƳŀƛŜǊ нллмύΦ 

Table 12 Watershed Impact Area by Subwatershed 

{ǳōǿŀǘŜǊǎƘŜŘ LƳǇŀŎǘ !ǊŜŀ 9ȄƛǎǘƛƴƎ 

IŜƭƛƻƴ /ǊŜŜƪπ/ƭŀŎƪŀƳŀǎ wƛǾŜǊ мс 

bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ му 

wƻŀǊƛƴƎ wƛǾŜǊ м 

²ŀǘŜǊǎƘŜŘ ƛƳǇŀŎǘ ŀǊŜŀ ǾŀǊƛŜǎ ŦǊƻƳ м҈ ǘƻ му҈ ŀƴŘ ǿƛǘƘ ǘƘŜ ŀǇǇǊƻȄƛƳŀǘŜ ŘƻǳōƭƛƴƎ ƻŦ ǘƘŜ 
ǇŜǊŎŜƴǘŀƎŜ ŎƘŀƴƎŜ ƛƴ ǇŜŀƪ ǎǘǊŜŀƳŦƭƻǿǎ ŀǘǘǊƛōǳǘŜŘ ǘƻ ƘŀǊǾŜǎǘ ŀƭƻƴŜ ǘƘŜ bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ 
wƛǾŜǊ ŀƴŘ IŜƭƛƻƴ /ǊŜŜƪπ/ƭŀŎƪŀƳŀǎ wƛǾŜǊ ǎǳōǿŀǘŜǊǎƘŜŘǎ ŀǊŜ ŀōƻǾŜ ǘƘŜ ǘƘǊŜǎƘƻƭŘ ǿƘŜǊŜ 
ƛƴŎǊŜŀǎŜǎ ƛƴ ǇŜŀƪ ǎǘǊŜŀƳŦƭƻǿǎ ŀǊŜ ŘŜǘŜŎǘŀōƭŜΦ 

wŜŎŜƴǘ ǎǘǳŘƛŜǎ όDǊŀƴǘ Ŝǘ ŀƭΦ нллуύ ǎǳǇǇƻǊǘ ǘƘŜ ƛƴŦŜǊŜƴŎŜ ǘƘŀǘ ǿƘŜƴ ǇǊŜǎŜƴǘΣ ǇŜŀƪ Ŧƭƻǿ ŜŦŦŜŎǘǎ ƻƴ 
ŎƘŀƴƴŜƭǎ ǎƘƻǳƭŘ ōŜ ŎƻƴŦƛƴŜŘ ǘƻ ŀ ǊŜƭŀǘƛǾŜƭȅ ŘƛǎŎǊŜǘŜ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ǎǘǊŜŀƳ ƴŜǘǿƻǊƪΥ ǎǘǊŜŀƳ 
ǊŜŀŎƘŜǎ ǿƘŜǊŜ ŎƘŀƴƴŜƭ ƎǊŀŘƛŜƴǘǎ ŀǊŜ ƭŜǎǎ ǘƘŀƴ ŀǇǇǊƻȄƛƳŀǘŜƭȅ н҈ ŀƴŘ ǎǘǊŜŀƳōŜŘ ŀƴŘ ōŀƴƪǎ ŀǊŜ 
ƎǊŀǾŜƭ ŀƴŘ ŦƛƴŜǊ ƳŀǘŜǊƛŀƭΦ tŜŀƪ Ŧƭƻǿ ŜŦŦŜŎǘǎ ƻƴ ŎƘŀƴƴŜƭ ƳƻǊǇƘƻƭƻƎȅ Ŏŀƴ ōŜ ŎƻƴŦƛŘŜƴǘƭȅ ŜȄŎƭǳŘŜŘ 
ƛƴ ƘƛƎƘπƎǊŀŘƛŜƴǘ όǎƭƻǇŜǎ Ҕмл҈ύ ŀƴŘ ōŜŘǊƻŎƪ ǊŜŀŎƘŜǎΣ ŀƴŘ ŀǊŜ ƭƛƪŜƭȅ ǘƻ ōŜ ƳƛƴƻǊ ƛƴ Ƴƻǎǘ ǎǘŜǇπ
Ǉƻƻƭ ǎȅǎǘŜƳǎΦ hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ ƛŦ ŎƘŀƴƴŜƭǎ ŀǊŜ ƎǊŀǾŜƭ ƻǊ ǎŀƴŘπōŜŘŘŜŘΣ ŀ ƳƻǊŜ ŘŜǘŀƛƭŜŘ 
ƘȅŘǊƻƭƻƎƛŎ ŀƴŘ ƎŜƻƳƻǊǇƘƛŎ ŀƴŀƭȅǎƛǎ Ƴŀȅ ōŜ ǿŀǊǊŀƴǘŜŘΦ 

Lƴ ǘƘŜ bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ ǎǳōǿŀǘŜǊǎƘŜŘ DL{ ŘŜǘŜǊƳƛƴŜŘ ǎǘǊŜŀƳ ƎǊŀŘƛŜƴǘǎ ƭŜǎǎ ǘƘŀƴ н҈ ǿŜǊŜ 
ŎƻƴŎŜƴǘǊŀǘŜŘ ƛƴ ǘƘŜ bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ wƛǾŜǊΣ .ƻȅŜǊ /ǊŜŜƪ ŀƴŘ ²ƛƴǎƭƻǿ /ǊŜŜƪΦ   
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Figure 7 Areas with a Stream Gradient Less Than 2% 

¢ƘŜ ŜȄƛǎǘƛƴƎ !wt ǾŀƭǳŜ ŦƻǊ ǘƘŜ .ƻȅŜǊκ²ƛƴǎƭƻǿ /ǊŜŜƪ тǘƘ ŦƛŜƭŘ ǿŀǘŜǊǎƘŜŘǎ ƛǎ фт҈ ǎƻ ƴƻ ŦǳǊǘƘŜǊ 
ŜȄŀƳƛƴŀǘƛƻƴ ƻŦ ǘƘƛǎ ŀǊŜŀ ŀǇǇŜŀǊŜŘ ǘƻ ōŜ ǿŀǊǊŀƴǘŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ ŀǇǇǊƻȄƛƳŀǘŜ ŘƻǳōƭƛƴƎ ƻŦ ǘƘŜ 
ǇŜǊŎŜƴǘŀƎŜ ŎƘŀƴƎŜ ƛƴ ǇŜŀƪ Ŧƭƻǿǎ ŀǘǘǊƛōǳǘŜŘ ǘƻ ƘŀǊǾŜǎǘ ŀƭƻƴŜ ǿƘŜƴ ǊƻŀŘ ŎƻƴǎǘǊǳŎǘƛƻƴ ƛǎ 
ƛƴŎƭǳŘŜŘΦ  {ǘǊŜŀƳ ǎǳǊǾŜȅ Řŀǘŀ ŦƻǊ ǘƘŜ bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ ό¦{5! нлмс ŀƴŘ ¦{5! нлмтύ 
ƛƴŘƛŎŀǘŜŘ ǎǘǊŜŀƳ ƎǊŀŘƛŜƴǘǎ ŦƻǊ ǘƘŜ bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ ŦǊƻƳ о ǘƻ мн҈ ŀƴŘ wƻǎƎŜƴ 
όwƻǎƎŜƴ мффсύ ŎƘŀƴƴŜƭ ǘȅǇŜǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǎƭƻǇŜ ǊŀƴƎŜǎ ƎǊŜŀǘŜǊ ǘƘŀƴ н҈Φ  ¢ƘŜ нлмт ǎǘǊŜŀƳ 
ǎǳǊǾŜȅ ǊŜǇƻǊǘ ŦƻǊ ǘƘŜ [ƻǿŜǊ bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ ƛƴŘƛŎŀǘŜŘ ŀ ǘƻǘŀƭ ƻŦ мнр ŦŜŜǘ ƻŦ ǳƴǎǘŀōƭŜ 
ōŀƴƪ ǿŀǎ ƻōǎŜǊǾŜŘ ŘǳǊƛƴƎ ǘƘƛǎ ǎǳǊǾŜȅΤ ŀƴŘ ǘƘŜ нлмс ¦ǇǇŜǊ bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ {ǘǊŜŀƳ 
{ǳǊǾŜȅ ƛƴŘƛŎŀǘŜŘ оΦм ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ōŀƴƪǎ ƻƴ ǘƘŜ ǳǇǇŜǊ bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ ǿŜǊŜ 
ŘƻŎǳƳŜƴǘŜŘ ŀǎ ǳƴǎǘŀōƭŜ ŀǘ ǘƘŜ ǘƛƳŜ ƻŦ ǘƘŜ ǎǳǊǾŜȅΦ  

Table 13 North Fork Clackamas River Stream Survey data on Stream Gradient and Substrate 

{ǘǊŜŀƳ wŜŀŎƘ aƛƭŜǎ 
!ǾŜǊŀƎŜ tŜǊŎŜƴǘ 
DǊŀŘƛŜƴǘ wƻǎƎŜƴ {ǳōǎǘǊŀǘŜ 

¦ǇǇŜǊ bC /ƭŀŎƪŀƳŀǎ wƛǾŜǊ wм лΦпр т !о /ƻōōƭŜκ.ƻǳƭŘŜǊ 

¦ǇǇŜǊ bC /ƭŀŎƪŀƳŀǎ wƛǾŜǊ wо лΦом пΦр !п DǊŀǾŜƭ 

[ƻǿŜǊ bC /ƭŀŎƪŀƳŀǎ wƛǾŜǊ wо нΦул р .п DǊŀǾŜƭ 
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{ǘǊŜŀƳ wŜŀŎƘ aƛƭŜǎ 
!ǾŜǊŀƎŜ tŜǊŎŜƴǘ 
DǊŀŘƛŜƴǘ wƻǎƎŜƴ {ǳōǎǘǊŀǘŜ 

¦ǇǇŜǊ bC /ƭŀŎƪŀƳŀǎ wƛǾŜǊ wн лΦфл у !м .ŜŘǊƻŎƪ 

[ƻǿŜǊ bC /ƭŀŎƪŀƳŀǎ wƛǾŜǊ wп лΦрт у .пŀ DǊŀǾŜƭ 

[ƻǿŜǊ bC /ƭŀŎƪŀƳŀǎ wƛǾŜǊ wс лΦом с !п DǊŀǾŜƭ 

[ƻǿŜǊ bC /ƭŀŎƪŀƳŀǎ wƛǾŜǊ wн мΦпл нΦф .о /ƻōōƭŜ 

[ƻǿŜǊ bC /ƭŀŎƪŀƳŀǎ wƛǾŜǊ wм оΦлл оΦо .м .ŜŘǊƻŎƪ 

[ƻǿŜǊ bC /ƭŀŎƪŀƳŀǎ wƛǾŜǊ wр нΦлл мн !мŀҌ .ŜŘǊƻŎƪ 

.ŜƴǘƘƛŎ LƴǾŜǊǘŜōǊŀǘŜ .ƛƻƳƻƴƛǘƻǊƛƴƎ ǿŀǎ ŎƻƳǇƭŜǘŜŘ ōȅ !ǉǳŀǘƛŎ .ƛƻƭƻƎȅ !ǎǎƻŎƛŀǘŜǎ ƛƴ мффо ŀƴŘ 
мффп ƛƴ ǘƘǊŜŜ ǎƛǘŜǎ ƛƴ ǘƘŜ bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ ό!.! мффрύΦ  ¢ƘŜ ŀǎǎŜǎǎƳŜƴǘ ƛƴŘƛŎŀǘŜŘ 
ǘƘŀǘ ŀǘ ŀƭƭ ǎƛǘŜǎ ǎƛƭǘ ŎƻǾŜǊƛƴƎ ǎƭŀŎƪ ǿŀǘŜǊ ǎǳǊŦŀŎŜǎ ƻǊ ǎƛƭǘ ŜƴǘǊŀƛƴŜŘ ƛƴ ǎŜŘƛƳŜƴǘǎ ƛǎ ƭƻǿ ǘƻ ƭƻǿπ
ƳƻŘŜǊŀǘŜ ŀƴŘ ǘƘŀǘ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ŘƻŜǎ ƴƻǘ ŀǇǇŜŀǊ ǘƻ ōŜ ƭƛƳƛǘƛƴƎΦ  

Table 14 Benthic Invertebrate Biomonitoring Results North Clackamas River 

{ƛǘŜ {ƛƭǘ ŎƻǾŜǊƛƴƎ ǎƭŀŎƪ 
ǿŀǘŜǊ ǎǳǊŦŀŎŜǎ 

{ƛƭǘ ŜƴǘǊŀƛƴŜŘ ƛƴ 
ǎŜŘƛƳŜƴǘǎ 

²ŀǘŜǊ vǳŀƭƛǘȅ 

bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ 
[ƻǿŜǊ {ƛǘŜ 

[ƻǿ [ƻǿ ²ŀǘŜǊ ǉǳŀƭƛǘȅ ŘƻŜǎ ƴƻǘ 
ŀǇǇŜŀǊ ǘƻ ōŜ ƭƛƳƛǘƛƴƎ 

bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ 
aƛŘŘƭŜ {ƛǘŜ 

[ƻǿπƳƻŘŜǊŀǘŜ [ƻǿπƳƻŘŜǊŀǘŜ ²ŀǘŜǊ ǉǳŀƭƛǘȅ ŘƻŜǎ ƴƻǘ 
ŀǇǇŜŀǊ ǘƻ ōŜ ƭƛƳƛǘƛƴƎ 

bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ 
¦ǇǇŜǊ {ƛǘŜ 

[ƻǿπƳƻŘŜǊŀǘŜ [ƻǿπƳƻŘŜǊŀǘŜ ²ŀǘŜǊ ǉǳŀƭƛǘȅ ŘƻŜǎ ƴƻǘ 
ŀǇǇŜŀǊ ǘƻ ōŜ ƭƛƳƛǘƛƴƎ 

.ŀǎŜŘ ƻƴ ǎǘǊŜŀƳ ǎǳǊǾŜȅ Řŀǘŀ ŦƻǊ ǎǘǊŜŀƳ ƎǊŀŘƛŜƴǘΣ wƻǎƎŜƴ ŎƘŀƴƴŜƭ ǘȅǇŜΣ ǳƴǎǘŀōƭŜ ǎǘǊŜŀƳōŀƴƪǎΤ 
ŀƴŘ ōŜƴǘƘƛŎ ƛƴǾŜǊǘŜōǊŀǘŜ ōƛƻƳƻƴƛǘƻǊƛƴƎ ǇŜŀƪ Ŧƭƻǿ ŜŦŦŜŎǘǎ ƻƴ ŎƘŀƴƴŜƭ ƳƻǊǇƘƻƭƻƎȅ ŀǊŜ ƴƻǘ 
ŎǳǊǊŜƴǘƭȅ ƻŦ ŎƻƴŎŜǊƴ ƛƴ ǘƘŜ bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ ǎǳōǿŀǘŜǊǎƘŜŘΦ 

²ƛǘƘƛƴ ǘƘŜ IŜƭƛƻƴ /ǊŜŜƪπ/ƭŀŎƪŀƳŀǎ wƛǾŜǊ ǘƘŜ ŀǊŜŀ ǿƘŜǊŜ ǘƘŜ ǎǘǊŜŀƳ ƎǊŀŘƛŜƴǘ ƛǎ ƭŜǎǎ ǘƘŀƴ н҈ ƛǎ 
ǘƘŜ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ ŦǊƻƳ ǘƘŜ ŎƻƴŦƭǳŜƴŎŜ ǿƛǘƘ ǘƘŜ wƻŀǊƛƴƎ wƛǾŜǊ ŘƻǿƴǎǘǊŜŀƳ ǘƻ ǘƘŜ Ǉƻƻƭ 
ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ bƻǊǘƘ CƻǊƪ wŜǎŜǊǾƻƛǊΦ  ¢Ƙƛǎ ǎŜŎǘƛƻƴ ƻŦ ǊƛǾŜǊ ǘȅǇƛŎŀƭƭȅ Ŧƭƻǿǎ ǘƘǊƻǳƎƘ ŀ 
ƳƻŘŜǊŀǘŜ ǘƻ ǎǘŜŜǇ ǎƭƻǇŜ ōŀǎŀƭǘ ŎŀƴȅƻƴΣ ǿƛǘƘ ŀ ǾŜǊȅ ƴŀǊǊƻǿ ŦƭƻƻŘǇƭŀƛƴΦ ¢ƘŜ ŎƘŀƴƴŜƭ ǿƛŘǘƘ 
ŀǾŜǊŀƎŜǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ млл ŦŜŜǘΣ ǿƛǘƘ ǘƘŜ ŎƘŀƴƴŜƭ ōŜƛƴƎ ŎƻƴǎǘǊŀƛƴŜŘ ƴŀǘǳǊŀƭƭȅ ōȅ ōŜŘǊƻŎƪΦ ¢Ƙƛǎ 
ǊŜŀŎƘ ƛǎ ŎƘŀǊŀŎǘŜǊƛȊŜŘ ōȅ ƭŀǊƎŜ ŘŜŜǇ Ǉƻƻƭǎ ŀƴŘ ƭƻƴƎ ǊƛŦŦƭŜǎΣ ǿƛǘƘ ǘƘŜ ǎǘǊŜŀƳ ŦƭƻǿƛƴƎ ƻǾŜǊ ŀ 
ǎǳōǎǘǊŀǘŜ ŘƻƳƛƴŀǘŜŘ ōȅ ǎƳŀƭƭ ōƻǳƭŘŜǊǎ ŀƴŘ ŎƻōōƭŜΣ ǿƛǘƘ ƭŀǊƎŜ ōƻǳƭŘŜǊǎ ƛƴǘŜǊǎǇŜǊǎŜŘ 
ǘƘǊƻǳƎƘƻǳǘΦ  ό¦{5! мффмύΦ  {ƛƴŎŜ ǇŜŀƪ Ŧƭƻǿ ŜŦŦŜŎǘǎ ƻƴ ŎƘŀƴƴŜƭǎ ǎƘƻǳƭŘ ōŜ ŎƻƴŦƛƴŜŘ ǘƻ ŀ 
ǊŜƭŀǘƛǾŜƭȅ ŘƛǎŎǊŜǘŜ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ǎǘǊŜŀƳ ƴŜǘǿƻǊƪΥ ǎǘǊŜŀƳ ǊŜŀŎƘŜǎ ǿƘŜǊŜ ŎƘŀƴƴŜƭ ƎǊŀŘƛŜƴǘǎ ŀǊŜ 
ƭŜǎǎ ǘƘŀƴ ŀǇǇǊƻȄƛƳŀǘŜƭȅ н҈ ŀƴŘ ǎǘǊŜŀƳōŜŘ ŀƴŘ ōŀƴƪǎ ŀǊŜ ƎǊŀǾŜƭ ŀƴŘ ŦƛƴŜǊ ƳŀǘŜǊƛŀƭ ǘƘƛǎ ŀǊŜŀ 
ǿƻǳƭŘ ōŜ ŜȄŎƭǳŘŜŘ ōŜŎŀǳǎŜ ƻŦ ǘƘŜ ǎǳōǎǘǊŀǘŜ ƻŦ ǎƳŀƭƭ ōƻǳƭŘŜǊǎ ŀƴŘ ŎƻōōƭŜΦ 

пΦмΦо π ²ŀǘŜǊ vǳŀƴǘƛǘȅ {ǳƳƳŀǊȅ 

!ƭƭ ƻŦ ǘƘŜ ǎǳōǿŀǘŜǊǎƘŜŘǎ ŀǊŜ ōŜƭƻǿ ǘƘŜ ǘƘǊŜǎƘƻƭŘ ǿƘŜǊŜ ƛƴŎǊŜŀǎŜǎ ƛƴ ǇŜŀƪ ǎǘǊŜŀƳŦƭƻǿǎ ŀǊŜ 
ŘŜǘŜŎǘŀōƭŜ ŦǊƻƳ ¢ƘŜ 9ŦŦŜŎǘǎ ƻŦ CƻǊŜǎǘ tǊŀŎǘƛŎŜǎ ƻƴ tŜŀƪ Cƭƻǿǎ ŀƴŘ /ƻƴǎŜǉǳŜƴǘ /ƘŀƴƴŜƭ 
wŜǎǇƻƴǎŜ wŜǇƻǊǘ όDǊŀƴǘ Ŝǘ ŀƭΦ нллуύΦ  !ƭƭ ǘƘŜ ǎǳōǿŀǘŜǊǎƘŜŘǎ ŀǊŜ ōŜƭƻǿ ǘƘŜ ǘƘǊŜǎƘƻƭŘ ŀǎǎƻŎƛŀǘŜŘ 
ǿƛǘƘ ǘƘŜ ƳŜǘƘƻŘƻƭƻƎȅ ŦƻǊ ŀŘŘǊŜǎǎƛƴƎ ŎǳƳǳƭŀǘƛǾŜ ǿŀǘŜǊǎƘŜŘ ŜŦŦŜŎǘǎΣ ǿŀǘŜǊǎƘŜŘ ǎŜƴǎƛǘƛǾƛǘȅΣ ŀƴŘ 
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ƘȅŘǊƻƭƻƎƛŎ ǊŜŎƻǾŜǊȅ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ aǘΦ IƻƻŘ CƻǊŜǎǘ tƭŀƴ ό¦{5!Σ мффлŀύΦ  ²ƘŜƴ ǘƘŜ 
ŎƻƳōƛƴŜŘ ƛƳǇŀŎǘǎ ƻŦ ǾŜƎŜǘŀǘƛƻƴ ƳŀƴŀƎŜƳŜƴǘ ŀƴŘ ǊƻŀŘǎ ŀǊŜ ŜȄŀƳƛƴŜŘ ŀƭƭ ǘƘŜ ǎǳōǿŀǘŜǊǎƘŜŘǎ 
ŀǊŜ ǊŀǘŜŘ ŀǎ ǇǊƻǇŜǊƭȅ ŦǳƴŎǘƛƻƴƛƴƎ ƛƴ ǘƘŜ сǘƘ CƛŜƭŘ ²ŀǘŜǊǎƘŜŘ /ƻƴŘƛǘƛƻƴ ŦǊƻƳ ǘƘŜ bƻǊǘƘǿŜǎǘ 
CƻǊŜǎǘ tƭŀƴς¢ƘŜ CƛǊǎǘ нл ¸ŜŀǊǎ όмффпπнлмоύ ²ŀǘŜǊǎƘŜŘ /ƻƴŘƛǘƛƻƴ {ǘŀǘǳǎ ŀƴŘ ¢ǊŜƴŘ wŜǇƻǊǘ όaƛƭƭŜǊ 
Ŝǘ ŀƭΦ нлмтύ ŀƴŘ ǘƘŜ wƻŀǊƛƴƎ wƛǾŜǊ ǎǳōǿŀǘŜǊǎƘŜŘ ƛǎ ōŜƭƻǿ ǘƘŜ ǘƘǊŜǎƘƻƭŘ ǿƘŜǊŜ ƛƴŎǊŜŀǎŜǎ ƛƴ ǇŜŀƪ 
ǎǘǊŜŀƳŦƭƻǿǎ ŀǊŜ ŘŜǘŜŎǘŀōƭŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ŀǇǇǊƻȄƛƳŀǘŜ ŘƻǳōƭƛƴƎ ƻŦ ǘƘŜ ǇŜǊŎŜƴǘŀƎŜ ŎƘŀƴƎŜ 
ƛƴ ǇŜŀƪ Ŧƭƻǿǎ ŀǘǘǊƛōǳǘŜŘ ǘƻ ƘŀǊǾŜǎǘ ŀƭƻƴŜ ǘƻ ƛƴǘŜƎǊŀǘŜ ǘƘŜ ƛƳǇŀŎǘǎ ƻŦ ǊƻŀŘǎΦ 

¢ƘŜ bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ ŀƴŘ IŜƭƛƻƴ /ǊŜŜƪπ/ƭŀŎƪŀƳŀǎ wƛǾŜǊ ǎǳōǿŀǘŜǊǎƘŜŘǎ ŀǊŜ ŀōƻǾŜ ǘƘŜ 
ǘƘǊŜǎƘƻƭŘ ǿƘŜǊŜ ƛƴŎǊŜŀǎŜǎ ƛƴ ǇŜŀƪ ǎǘǊŜŀƳŦƭƻǿǎ ŀǊŜ ŘŜǘŜŎǘŀōƭŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ŀǇǇǊƻȄƛƳŀǘŜ 
ŘƻǳōƭƛƴƎ ƻŦ ǘƘŜ ǇŜǊŎŜƴǘŀƎŜ ŎƘŀƴƎŜ ƛƴ ǇŜŀƪ Ŧƭƻǿǎ ŀǘǘǊƛōǳǘŜŘ ǘƻ ƘŀǊǾŜǎǘ ŀƭƻƴŜ ǘƻ ƛƴǘŜƎǊŀǘŜ ǘƘŜ 
ƛƳǇŀŎǘǎ ƻŦ ǊƻŀŘǎΦ  ! ŘŜǘŀƛƭŜŘ ƘȅŘǊƻƭƻƎƛŎ ŀƴŘ ƎŜƻƳƻǊǇƘƛŎ ŀƴŀƭȅǎƛǎ ƛƴŘƛŎŀǘŜŘ ǘƘŀǘ ǇŜŀƪ 
ǎǘǊŜŀƳŦƭƻǿǎ ŀǊŜ ƴƻǘ ƛƳǇŀŎǘƛƴƎ ǎǘǊŜŀƳ ŎƘŀƴƴŜƭ ƳƻǊǇƘƻƭƻƎȅ ƛƴ ǘƘŜǎŜ ǎǳōǿŀǘŜǊǎƘŜŘǎΦ 

пΦн π ²ŀǘŜǊ vǳŀƭƛǘȅ  

wƛǾŜǊǎΣ ǎǘǊŜŀƳǎΣ ŀƴŘ ƭŀƪŜǎ ǿƛǘƘƛƴ ŀƴŘ ŘƻǿƴǎǘǊŜŀƳ ƻŦ ǘƘŜ ǘǊŜŀǘƳŜƴǘ ŀǊŜŀǎ ŀǊŜ ǳǎŜŘ ŦƻǊ ōƻŀǘƛƴƎΣ 
ŦƛǎƘƛƴƎΣ ǎǿƛƳƳƛƴƎΣ ŀƴŘ ƻǘƘŜǊ ǿŀǘŜǊ ǎǇƻǊǘǎΦ !ŘŘƛǘƛƻƴŀƭƭȅΣ ǘƘŜ CƻǊŜǎǘ ǎǘǊŜŀƳǎ ǇǊƻǾƛŘŜ Ƙŀōƛǘŀǘ ŀƴŘ 
ŎƭŜŀƴ ǿŀǘŜǊ ŦƻǊ ŦƛǎƘ ŀƴŘ ƻǘƘŜǊ ŀǉǳŀǘƛŎ ōƛƻǘŀΣ ŜŀŎƘ ǿƛǘƘ ǎǇŜŎƛŦƛŎ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǊŜǉǳƛǊŜƳŜƴǘǎΦ ¢ƘŜ 
/ƭŜŀƴ ²ŀǘŜǊ !Ŏǘ ό/²!ύ ǇǊƻǘŜŎǘǎ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ŦƻǊ ŀƭƭ ƻŦ ǘƘŜǎŜ ǳǎŜǎΦ 

¢ƘŜ /²! ǊŜǉǳƛǊŜǎ {ǘŀǘŜǎ ǘƻ ǎŜǘ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǎǘŀƴŘŀǊŘǎ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜ ōŜƴŜŦƛŎƛŀƭ ǳǎŜǎ ƻŦ ǿŀǘŜǊΦ  
5ŜǎƛƎƴŀǘŜŘ ōŜƴŜŦƛŎƛŀƭ ǳǎŜǎ ŦƻǊ ǿŀǘŜǊǎ ƛƴ ǘƘŜ ǇǊƻƧŜŎǘ ŀǊŜŀ ƛƴŎƭǳŘŜ ǇǳōƭƛŎ ŘƻƳŜǎǘƛŎ ǿŀǘŜǊ ǎǳǇǇƭȅΣ 
ŦƛǎƘ ŀƴŘ ŀǉǳŀǘƛŎ ƭƛŦŜΣ ǿƛƭŘƭƛŦŜ ŀƴŘ ƘǳƴǘƛƴƎΣ ŦƛǎƘƛƴƎΣ ōƻŀǘƛƴƎΣ ǿŀǘŜǊ ŎƻƴǘŀŎǘ ǊŜŎǊŜŀǘƛƻƴΣ ŀƴŘ 
ŀŜǎǘƘŜǘƛŎ ǉǳŀƭƛǘȅΦ  ¢ƘŜ !Ŏǘ ŀƭǎƻ ǊŜǉǳƛǊŜǎ {ǘŀǘŜǎ ǘƻ ƛŘŜƴǘƛŦȅ ǘƘŜ ǎǘŀǘǳǎ ƻŦ ŀƭƭ ǿŀǘŜǊǎ ŀƴŘ ǇǊƛƻǊƛǘƛȊŜ 
ǿŀǘŜǊ ōƻŘƛŜǎ ǿƘƻǎŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ƛǎ ƭƛƳƛǘŜŘ ƻǊ ƛƳǇŀƛǊŜŘΦ CƻǊ hǊŜƎƻƴΣ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 
9ƴǾƛǊƻƴƳŜƴǘŀƭ vǳŀƭƛǘȅ ό59vύ ŘŜǾŜƭƻǇǎ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǎǘŀƴŘŀǊŘǎ ŀƴŘ ƭƛǎǘǎ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ƭƛƳƛǘŜŘ 
ǿŀǘŜǊǎΦ  Lƴ ŀŘŘƛǘƛƻƴΣ wŜƎƛƻƴ с ƻŦ ǘƘŜ CƻǊŜǎǘ {ŜǊǾƛŎŜ Ƙŀǎ ŜƴǘŜǊŜŘ ƛƴǘƻ ŀ aŜƳƻǊŀƴŘǳƳ ƻŦ 
!ƎǊŜŜƳŜƴǘ όah!ύ ǿƛǘƘ ǘƘŜ hǊŜƎƻƴ {ǘŀǘŜ 59v ǘƻ ŀŎƪƴƻǿƭŜŘƎŜ ǘƘŜ CƻǊŜǎǘ {ŜǊǾƛŎŜ ŀǎ ǘƘŜ 
5ŜǎƛƎƴŀǘŜŘ aŀƴŀƎŜƳŜƴǘ !ƎŜƴŎȅ ŦƻǊ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ /²! ƻƴ bŀǘƛƻƴŀƭ CƻǊŜǎǘ ƭŀƴŘΦ  Lƴ ŀƴ 
ŜŦŦƻǊǘ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜ /²!Σ ǘƘŜ CƻǊŜǎǘ ŎƻƴŘǳŎǘǎ ŀ ǾŀǊƛŜǘȅ ƻŦ ƳƻƴƛǘƻǊƛƴƎ ŀƴŘ ƛƴǾŜƴǘƻǊȅ ǇǊƻƎǊŀƳǎ 
ǘƻ ŘŜǘŜǊƳƛƴŜ ǎǘŀǘǳǎ ƻŦ ƳŜŜǘƛƴƎ ǎǘŀǘŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǎǘŀƴŘŀǊŘǎ ŀǎ ǿŜƭƭ ŀǎ ƻǘƘŜǊ ǊŜƎǳƭŀǘƻǊȅ ŀƴŘ 
ŀƎŜƴŎȅ ǊŜǉǳƛǊŜƳŜƴǘǎΦ  

Lƴ ŀƴ ŀǾŜǊŀƎŜ ȅŜŀǊΣ ŀǇǇǊƻȄƛƳŀǘŜƭȅ тр ǎƛǘŜǎ ŀǊŜ ƳƻƴƛǘƻǊŜŘ ŦƻǊ ǿŀǘŜǊ ǘŜƳǇŜǊŀǘǳǊŜ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ 
CƻǊŜǎǘΦ Lƴ ŀŘŘƛǘƛƻƴΣ ƻǘƘŜǊ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ƳƻƴƛǘƻǊƛƴƎ ƻŎŎǳǊǎ ŀǘ ǾŀǊƛƻǳǎ ƭƻŎŀǘƛƻƴǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ 
CƻǊŜǎǘ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ȅŜŀǊΦ ¢Ƙƛǎ ŎƻǳƭŘ ōŜ ǘǳǊōƛŘƛǘȅ ƳƻƴƛǘƻǊƛƴƎΣ ƛƴǎǘǊŜŀƳ ǎŜŘƛƳŜƴǘ ǎŀƳǇƭƛƴƎΣ 
ǿŀǘŜǊ ŎƘŜƳƛŎŀƭ ǎŀƳǇƭƛƴƎΣ ƻǊ ǎǳǊǾŜȅǎ ƻŦ ǇƘȅǎƛŎŀƭ ǎǘǊŜŀƳ ŎƻƴŘƛǘƛƻƴǎΦ /ǳǊǊŜƴǘƭȅΣ ŀǇǇǊƻȄƛƳŀǘŜƭȅ нр 
ƳƛƭŜǎ ƻŦ ǇƘȅǎƛŎŀƭ ǎǘǊŜŀƳ Ƙŀōƛǘŀǘ ƛǎ ǎǳǊǾŜȅŜŘ ŜǾŜǊȅ ȅŜŀǊ ŀƴŘ ǘƻ ŘŀǘŜ ŀǇǇǊƻȄƛƳŀǘŜƭȅ мтут ƳƛƭŜǎ ƻŦ 
ǎǘǊŜŀƳ ƘŀǾŜ ōŜŜƴ ǎǳǊǾŜȅŜŘ ƻǊ ǊŜǎǳǊǾŜȅŜŘΦ {ƻƳŜ ƻŦ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŎƻƭƭŜŎǘŜŘ ŘǳǊƛƴƎ ǘƘŜǎŜ 
ǎǳǊǾŜȅǎ ƛƴŎƭǳŘŜǎ ǘƘŜ ƴǳƳōŜǊ ƻŦ Ǉƻƻƭǎ ŀƴŘ ǊƛŦŦƭŜǎΣ ŀƳƻǳƴǘ ƻŦ ƭŀǊƎŜ ǿƻƻŘΣ ǊƛǇŀǊƛŀƴ ŀǊŜŀ ŎƻƴŘƛǘƛƻƴ 
ŀƴŘ ǘȅǇŜǎΣ ƴǳƳōŜǊǎ ƻŦ ŦƛǎƘ ŀƴŘ ƻǘƘŜǊ ŀǉǳŀǘƛŎ ƻǊƎŀƴƛǎƳǎΣ ǎǘǊŜŀƳ ǎǳōǎǘǊŀǘŜ ŀƴŘ ŜƳōŜŘŘŜŘƴŜǎǎΦ  
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пΦнΦм π {ŜŎǘƛƻƴ оло5 

{ŜŎǘƛƻƴ олоόŘύ ƻŦ ǘƘŜ /²! ǊŜǉǳƛǊŜǎ ǘƘŀǘ ǿŀǘŜǊ ōƻŘƛŜǎ ǾƛƻƭŀǘƛƴƎ {ǘŀǘŜ ƻǊ ǘǊƛōŀƭ ǿŀǘŜǊ ǉǳŀƭƛǘȅ 
ǎǘŀƴŘŀǊŘǎ ōŜ ƛŘŜƴǘƛŦƛŜŘ ŀƴŘ ǇƭŀŎŜŘ ƻƴ ŀ олоόŘύ ƭƛǎǘΦ ¢ƘŜ 9ƴǾƛǊƻƴƳŜƴǘŀƭ tǊƻǘŜŎǘƛƻƴ !ƎŜƴŎȅ ό9t!ύ 
ǊŜƎǳƭŀǘƛƻƴǎ ŀƭǎƻ ŀƭƭƻǿ {ǘŀǘŜǎ ŀƴŘ ǘǊƛōŜǎ ǘƻ ƛƴŎƭǳŘŜ ǘƘǊŜŀǘŜƴŜŘ ǿŀǘŜǊǎ όǘƘŀǘ ƛǎΣ ǿŀǘŜǊǎ ǘƘŀǘ ŘƛǎǇƭŀȅ 
ŀ ŘƻǿƴǿŀǊŘ ǘǊŜƴŘ ǘƘŀǘ ǎǳƎƎŜǎǘǎ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǎǘŀƴŘŀǊŘǎ ǿƻǳƭŘ ƴƻǘ ōŜ ƳŜǘ ƛƴ ǘƘŜ ƴŜŀǊ ŦǳǘǳǊŜύΦ 

.ȅ ŘƛǊŜŎǘƛƻƴ ƻŦ ǘƘŜ /²!Σ ǿƘŜǊŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ƛǎ ƭƛƳƛǘŜŘΣ 59v ŘŜǾŜƭƻǇǎ ¢ƻǘŀƭ aŀȄƛƳǳƳ 5ŀƛƭȅ 
[ƻŀŘ ό¢a5[ύ Ǉƭŀƴ ǘƻ ƛƳǇǊƻǾŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜ ōŜƴŜŦƛŎƛŀƭ ǳǎŜǎ ƻŦ ǿŀǘŜǊΦ CƻǊ ǿŀǘŜǊ 
ǉǳŀƭƛǘȅ ƭƛƳƛǘŜŘ ǎǘǊŜŀƳǎ ƻƴ bŀǘƛƻƴŀƭ CƻǊŜǎǘ {ȅǎǘŜƳ ƭŀƴŘǎΣ ǘƘŜ ¦{5! CƻǊŜǎǘ {ŜǊǾƛŎŜ ǇǊƻǾƛŘŜǎ 
ƛƴŦƻǊƳŀǘƛƻƴΣ ŀƴŀƭȅǎƛǎΣ ŀƴŘ ǎƛǘŜπǎǇŜŎƛŦƛŎ ǇƭŀƴƴƛƴƎ ŜŦŦƻǊǘǎ ǘƻ ǎǳǇǇƻǊǘ ǎǘŀǘŜ ǇǊƻŎŜǎǎŜǎ ǘƻ ǇǊƻǘŜŎǘ 
ŀƴŘ ǊŜǎǘƻǊŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅΦ ¢ƘŜ /ƭŀŎƪŀƳŀǎ {ǳōōŀǎƛƴ ¢a5[ ǿŀǎ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘŀƭ 
tǊƻǘŜŎǘƛƻƴ !ƎŜƴŎȅ ƻƴ {ŜǇǘŜƳōŜǊ нфΣ нллсΦ  ¢Ƙƛǎ ¢a5[ ŀƳƻƴƎ ƻǘƘŜǊ ƛǎǎǳŜǎ ŀŘŘǊŜǎǎŜǎ ǎǘǊŜŀƳ 
ǘŜƳǇŜǊŀǘǳǊŜ ƛƴ ǘƘŜ ǇǊƻƧŜŎǘ ŀǊŜŀΦ 

¢ƘŜ CƻǊŜǎǘ ŘŜǾŜƭƻǇŜŘ ŀ ²ŀǘŜǊ vǳŀƭƛǘȅ wŜǎǘƻǊŀǘƛƻƴ tƭŀƴ ό²vwtύ ǘƻ ǎŜǊǾŜ ŀǎ ǘƘŜ ¢a5[ 
LƳǇƭŜƳŜƴǘŀǘƛƻƴ tƭŀƴ ŦƻǊ ǘƘŜ ²ƛƭƭŀƳŜǘǘŜ .ŀǎƛƴ ¢a5[Φ  ¦ƴŘŜǊ ǘƘŜ ²vwt ǘƘŜ ǇǊƻǘŜŎǘƛƻƴ ŀƴŘ 
ǊŜŎƻǾŜǊȅ ƻŦ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ŘŜǇŜƴŘǎ ƻƴ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ CƻǊŜǎǘ tƭŀƴ ŀǎ ŀƳŜƴŘŜŘΦ  YŜȅ ǘƻ 
ǘƘƛǎ ǎǘǊŀǘŜƎȅ ŀǊŜ ǘƘŜ ǎǘŀƴŘŀǊŘǎ ŀƴŘ ƎǳƛŘŜƭƛƴŜǎ ŀƴŘ ǘƘŜ !ǉǳŀǘƛŎ /ƻƴǎŜǊǾŀǘƛƻƴ {ǘǊŀǘŜƎȅ ό!/{ύ 
ƻōƧŜŎǘƛǾŜǎ ŦƻǊ ǘƘŜ ǇǊƻǘŜŎǘƛƻƴΣ ǊŜǎǘƻǊŀǘƛƻƴΣ ŀƴŘ ŀŎǘƛǾŜ ƳŀƴŀƎŜƳŜƴǘ ƻŦ ǊƛǇŀǊƛŀƴ ŀǊŜŀǎΦ 

¢ƘŜ ǘŀōƭŜ ōŜƭƻǿ ŘŜǘŀƛƭǎ ǘƘŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǎǘŀǘǳǎ ƻŦ ǎǘǊŜŀƳǎ ƛƴ ǘƘŜ ǇǊƻƧŜŎǘ ŀǊŜŀ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ 
ǎŜŘƛƳŜƴǘΣ ǘŜƳǇŜǊŀǘǳǊŜ ŀƴŘ ōƛƻƭƻƎƛŎŀƭ ŎǊƛǘŜǊƛŀ ŀǎǎƻŎƛŀǘŜŘ hǊŜƎƻƴϥǎ нлмн LƴǘŜƎǊŀǘŜŘ wŜǇƻǊǘ 
!ǎǎŜǎǎƳŜƴǘ 5ŀǘŀōŀǎŜ ŀƴŘ олоόŘύ [ƛǎǘΦ  

Table 15 Water Quality Status -Oregon's 2012 Integrated Report Assessment Database and 303(d) List ï 
Streams in the North Clackamas Integrated Resource Project Area listed for Sediment, Temperature and 
Biological Criteria 

Water Body River Miles Parameter Status 

Clackamas River 0 to 83.2 Biological Criteria Cat 5: Water quality limited, 303(d) list, TMDL needed 

¢ƘŜ ƭƛǎǘƛƴƎ ǎǘŀǘǳǎ ǊŜǇƻǊǘƛƴƎ Řŀǘŀ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǘƘƛǎ ƭƛǎǘƛƴƎ ƛǎ ōŀǎŜŘ ƻƴ м ƻǳǘ ƻŦ м ǎŀƳǇƭŜǎ ŦǊƻƳ 
{ŜǇǘŜƳōŜǊ нллс ŀǘ wa рфΦпм ƻǳǘǎƛŘŜ ²//t ǊŜƎƛƻƴŀƭ ŎǊƛǘŜǊƛŀΦ ¢Ƙƛǎ ǎƛǘŜ ƛǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ нΦп ƳƛƭŜǎ 
ǳǇǎǘǊŜŀƳ ƻŦ ǘƘŜ ŎƻƴŦƭǳŜƴŎŜ ǿƛǘƘ ǘƘŜ /ƻƭƭŀǿŀǎƘ wƛǾŜǊ ŀƴŘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ мрΦп ƳƛƭŜǎ ǳǇǎǘǊŜŀƳ ƻŦ 
ǘƘŜ ŎƻƴŦƭǳŜƴŎŜ ƻŦ ǘƘŜ /ƭŀŎƪŀƳŀǎ ŀƴŘ wƻŀǊƛƴƎ wƛǾŜǊǎΦ 

¢ƘŜ bƻǊǘƘ CƻǊƪ wŜǎŜǊǾƻƛǊ ƻƴ ǘƘŜ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ ƛǎ олоόŘύ ƭƛǎǘŜŘ ŦƻǊ !ǉǳŀǘƛŎ ²ŜŜŘǎ ƻǊ !ƭƎŀŜ 
ōŀǎŜŘ ƻƴ ƻƴŜ ƘŜŀƭǘƘ ŀŘǾƛǎƻǊȅ ƛǎǎǳŜŘ ōȅ hǊŜƎƻƴ IŀǊƳŦǳƭ !ƭƎŀŜ .ƭƻƻƳ {ǳǊǾŜƛƭƭŀƴŎŜ όI!.{ύ 
ǇǊƻƎǊŀƳ ǘƘǊƻǳƎƘ hŎǘƻōŜǊ нлмл ōŀǎŜŘ ƻƴ ŎŜƭƭ Ŏƻǳƴǘǎ ƻǊ ǘƻȄƛŎƛǘȅ ƭŜǾŜƭǎ 

.ƭƻƻƳ ŦƻǊƳŀǘƛƻƴ ǎŜŜƳǎ ǘƻ ōŜ ƭƛƴƪŜŘ ǘƻ ƴǳǘǊƛŜƴǘπǊƛŎƘ ǿŀǘŜǊōƻŘƛŜǎ όǘƘƻǎŜ ƛƴŦƭǳŜƴŎŜŘ ōȅ ŀƴƛƳŀƭǎ 
ŀƴŘ ǇŜƻǇƭŜ ǿƘŜǊŜ ǇƘƻǎǇƘƻǊƻǳǎ ŀƴŘ ǇƘƻǎǇƘŀǘŜ ŎƻƴǘŀƛƴƛƴƎ ŎƻƳǇƻǳƴŘǎ ǎǳŎƘ ŀǎ ŦŜǊǘƛƭƛȊŜǊǎ ŀǊŜ 
ǳǎŜŘύ όhI!ύΦ  Lƴ ŀǉǳŀǘƛŎ ŜŎƻǎȅǎǘŜƳǎ ǇƘƻǎǇƘƻǊƻǳǎ ƛǎ ǳǎǳŀƭƭȅ ǘƘŜ ƭƛƳƛǘƛƴƎ ƴǳǘǊƛŜƴǘΦ  tŀǊǘƛŎǳƭŀǘŜ 
ƛƴƻǊƎŀƴƛŎ ƴƛǘǊƻƎŜƴ ƛǎ ƳƛƴŜǊŀƭ ƛƴ ƻǊƛƎƛƴ ŀƴŘ ŜƴǘŜǊǎ ǘƘŜ ǎǘǊŜŀƳ ŎƘŀƴƴŜƭ ǇǊƛƳŀǊƛƭȅ ōȅ ǎƻƛƭ ŜǊƻǎƛƻƴ 
ŀƴŘ ǎŜŘƛƳŜƴǘ ǘǊŀƴǎǇƻǊǘΦ  tŀǊǘƛŎǳƭŀǘŜ ƻǊƎŀƴƛŎ ǇƘƻǎǇƘƻǊǳǎ ŎƻƳŜǎ ŦǊƻƳ ŀ ǾŀǊƛŜǘȅ ƻŦ ǎƻǳǊŎŜǎ ŀƴŘ 
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Ŏŀƴ ŜƴǘŜǊ ǘƘŜ ǎǘǊŜŀƳ ŎƘŀƴƴŜƭ ǘƘǊƻǳƎƘ ŦƭǳǾƛŀƭ ǘǊŀƴǎǇƻǊǘ ƻǊ ŘƛǊŜŎǘ ŘŜǇƻǎƛǘƛƻƴ όaŀŎ5ƻƴŀƭŘ Ŝǘ ŀƭΦ 
мффмύΦ 

CƻǊ ǘƘƛǎ ǿŀǘŜǊǎƘŜŘ ǘƘƛǎ ǇŀǊŀƳŜǘŜǊ ǿƛƭƭ ōŜ ǘǊŀŎƪŜŘ ƛƴ ǘƘŜ ŀǎǎŜǎǎƳŜƴǘ ǘƘǊƻǳƎƘ ǎŜŘƛƳŜƴǘ ŘŜƭƛǾŜǊȅΦ 

¢ƘŜ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ ƛƴ ǘƘƛǎ ŀǊŜŀ ƛǎ ŀƭǎƻ олоόŘύ ƭƛǎǘŜŘ ŦƻǊ ƭŜŀŘ ŀƴŘ ƳŜǊŎǳǊȅ ŀƴŘ ǘƘŜǎŜ ǇŀǊŀƳŜǘŜǊǎ 
ǿŜǊŜ ƴƻǘ ŀǎǎŜǎǎŜŘ ōŜŎŀǳǎŜ ǎƻǳǊŎŜǎ ǘƘŀǘ ŎƻƳŜ ŦǊƻƳ ƘǳƳŀƴ ŀŎǘƛǾƛǘƛŜǎ ŀǊŜ ƴƻǘ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ 
ŦƻǊŜǎǘ ƳŀƴŀƎŜƳŜƴǘ ŀŎǘƛǾƛǘƛŜǎ ǎǳŎƘ ŀǎ ǘƘƻǎŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ bƻǊǘƘ /ƭŀŎƪŀƳŀǎ LƴǘŜƎǊŀǘŜŘ 
wŜǎƻǳǊŎŜ tǊƻƧŜŎǘΦ   

¶ Natural sources of lead include weathering of soil, forest fires and volcanoes. Sources of 
lead that come from human activity include the discharge of ammunition, leaded fuel in 
light aircraft and the combustion of coal and wood, as well as various processes in metal 
production and manufacturing.  In addition, legacy issues such as leaded fuel can be a 
source of lead (ILA). 

¶ The main source of mercury to most aquatic environments in the U.S. is from 
atmospheric deposition (rain, snow, dry particles).  Some water bodies also receive 
mercury from direct discharge of industrial wastes, mining wastes, or naturally occurring 
mercury minerals.  Although there has always been some mercury in the atmosphere 
from natural sources (volcanoes and degassing of elemental mercury from the oceans), 
human activities have increased the amount of mercury emitted to, and deposited from 
the atmosphere.  Anthropogenic (human-caused) sources of mercury to the atmosphere 
are largely from combustion of materials that contain mercury, with coal-combustion 
(electric utility boilers and commercial/industrial boilers) being the largest source in the 
U.S., according to the 1997 EPA Report to Congress (USGS NAWQA).  
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Figure 8 Oregon's 2012 Integrated Report Assessment Database and 303(d) List ïStream Status in the North 
Clackamas Integrated Resource Project area. 

пΦнΦн π .ƛƻƭƻƎƛŎŀƭ /ǊƛǘŜǊƛŀ !ǎǎƛƎƴƳŜƴǘ ƻŦ !ǎǎŜǎǎƳŜƴǘ /ŀǘŜƎƻǊȅ 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǘŜȄǘ ƛǎ ŦǊƻƳΥ tw95!¢hwΥ 5ŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ǳǎŜ ƻŦ wL±t!/{πǘȅǇŜ 
ƳŀŎǊƻƛƴǾŜǊǘŜōǊŀǘŜ ƳƻŘŜƭǎ ǘƻ ŀǎǎŜǎǎ ǘƘŜ ōƛƻǘƛŎ ŎƻƴŘƛǘƛƻƴ ƻŦ ǿŀŘŜŀōƭŜ hǊŜƎƻƴ ǎǘǊŜŀƳǎ 
όbƻǾŜƳōŜǊ нллр ƳƻŘŜƭǎύ όIǳōƭŜǊ нллуύ 

¢ƘŜ hǊŜƎƻƴ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ƴǾƛǊƻƴƳŜƴǘŀƭ vǳŀƭƛǘȅ ό59vύ ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǇǊƻǘŜŎǘƛƴƎ ǘƘŜ 
ǿŀǘŜǊǎ ƻŦ ǘƘŜ ǎǘŀǘŜ ŦǊƻƳ Ǉƻƭƭǳǘƛƻƴ ǘƘŀǘ Ƴŀȅ ŀŘǾŜǊǎŜƭȅ ŀŦŦŜŎǘ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊΣ ŀǉǳŀǘƛŎ ƭƛŦŜ 
ŀƴŘ ǊŜŎǊŜŀǘƛƻƴŀƭ ǳǎŜǎΦ 59v ǊƻǳǘƛƴŜƭȅ ƳƻƴƛǘƻǊǎ ŎƻƴǾŜƴǘƛƻƴŀƭ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǇŀǊŀƳŜǘŜǊǎ 
ǎǳŎƘ ŀǎ ƴǳǘǊƛŜƴǘǎΣ ŘƛǎǎƻƭǾŜŘ ƻȄȅƎŜƴΣ ǇIΣ ǘǳǊōƛŘƛǘȅΣ ŎƻƴŘǳŎǘƛǾƛǘȅ ŀƴŘ ōŀŎǘŜǊƛŀ ǘƻ ǊŜǇƻǊǘ ƻƴ 
ǘƘŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǎǘŀǘǳǎ ŀƴŘ ǘǊŜƴŘǎ ƛƴ hǊŜƎƻƴΦ IƻǿŜǾŜǊΣ ǊŜǎƻǳǊŎŜ ƭƛƳƛǘŀǘƛƻƴǎ ƳŀƪŜ ƛǘ 
ƛƳǇǊŀŎǘƛŎŀƭ ǘƻ ƳŜŀǎǳǊŜ ŀƭƭ ǘƘŜ ǇƻǘŜƴǘƛŀƭ Ǉƻƭƭǳǘŀƴǘǎ ǿƘƛŎƘ Ƴŀȅ ƛƳǇŀƛǊ hǊŜƎƻƴΩǎ ǿŀǘŜǊǎΦ 
!ǉǳŀǘƛŎ ƛƴǎŜŎǘ ŎƻƳƳǳƴƛǘƛŜǎ ŀǊŜ ŘƛǊŜŎǘ ƛƴŘƛŎŀǘƻǊǎ ƻŦ ōƛƻƭƻƎƛŎŀƭ ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ ŀ ǎǳǊǊƻƎŀǘŜ 
ŦƻǊ ǿŀǘŜǊǎƘŜŘ ƘŜŀƭǘƘΦ ¢ƘŜȅ ǇǊƻǾƛŘŜ ŀ Ŏƻǎǘ ŜŦŦŜŎǘƛǾŜ ǎŎǊŜŜƴƛƴƎ ǘƻƻƭ ŦƻǊ ŀǎǎŜǎǎƛƴƎ ŀƴŘ 
ƛŘŜƴǘƛŦȅƛƴƎ ǇǊƻōƭŜƳǎ ǘƘŀǘ Ƴŀȅ ǊŜǉǳƛǊŜ ŦǳǊǘƘŜǊ ŜȄŀƳƛƴŀǘƛƻƴΦ 

¢ƘŜ tw95ƛŎǘƛǾŜ !ǎǎŜǎǎƳŜƴǘ ¢ƻƻƭ ŦƻǊ hǊŜƎƻƴ όtw95!¢hwύ Ŏƻƴǎƛǎǘǎ ƻŦ ǘƘǊŜŜ ǊŜƎƛƻƴŀƭ 
ƳƻŘŜƭǎ ǘƘŀǘ ŀǎǎŜǎǎ ǘƘŜ ōƛƻƭƻƎƛŎŀƭ ƛƴǘŜƎǊƛǘȅ ƻŦ ǿŀŘŜŀōƭŜ ǎǘǊŜŀƳǎ ŀŎǊƻǎǎ hǊŜƎƻƴΦ 59v 
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ŘŜǾŜƭƻǇŜŘ ǘƘŜ ƳƻŘŜƭǎ ǘƻ ǎǳǇǇƭȅ ŀ ǎŎƛŜƴǘƛŦƛŎŀƭƭȅ ǊƛƎƻǊƻǳǎ ōƛƻŀǎǎŜǎǎƳŜƴǘ ǘƻƻƭ ǘƘŀǘ ƛǎ Ŝŀǎȅ 
ǘƻ ŀǇǇƭȅ ŀƴŘ ǇǊƻǾƛŘŜǎ ŀ ƳƻǊŜ ŎƻƳǇƭŜǘŜ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ǎǘǊŜŀƳ ŎƻƴŘƛǘƛƻƴǎ ŀŎǊƻǎǎ 
hǊŜƎƻƴΦ 

¢ƘŜ ƭƛǎǘ ƻŦ ǎǇŜŎƛŜǎ ƎŜƴŜǊŀǘŜŘ ŦǊƻƳ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ƭƻŎŀǘƛƻƴǎ ƛǎ ƪƴƻǿƴ ŀǎ ǘƘŜ ά9ȄǇŜŎǘŜŘέ 
ǘŀȄŀ ƭƛǎǘ ƻǊ ά9έΦ ¢Ƙƛǎ ƭƛǎǘ ƛǎ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ŎŀǇǘǳǊŜŘ ŀǉǳŀǘƛŎ ƛƴǎŜŎǘǎ ƻǊΣ άhōǎŜǊǾŜŘέ ǘŀȄŀ 
όάhέύΣ ŀǘ ŀƴ ŀǎǎŜǎǎƳŜƴǘ ǎƛǘŜΦ ¢ƘŜ ǇǊŜŘƛŎǘƛǾŜ ƳƻŘŜƭ ƻǳǘǇǳǘ ƛǎ ǘƘŜ ƻōǎŜǊǾŜŘ ǘƻ ŜȄǇŜŎǘŜŘ 
όhκ9ύ ǘŀȄŀ ǊŀǘƛƻΦ {ŎƻǊŜǎ ƭŜǎǎ ǘƘŀƴ ƻƴŜ ƘŀǾŜ ŦŜǿŜǊ ǘŀȄŀ ŀǘ ŀ ǎƛǘŜ ǘƘŀƴ ǿŜǊŜ ǇǊŜŘƛŎǘŜŘ ōȅ 
ǘƘŜ ƳƻŘŜƭΦ {ŎƻǊŜǎ ƎǊŜŀǘŜǊ ǘƘŀƴ ƻƴŜ ŀǊŜ ŜƛǘƘŜǊ ŜǉǳƛǾŀƭŜƴǘ ǘƻ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ƭƻŎŀǘƛƻƴ ƻǊ 
Ƴŀȅ ƘŀǾŜ ŀƴ ŜƴƘŀƴŎŜŘ ƛƴǎŜŎǘ ŎƻƳƳǳƴƛǘȅ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ǎƻƳŜ ǘȅǇŜ ƻŦ ŜƴǊƛŎƘƳŜƴǘΦ 

LŦ ŀ ǎƛƴƎƭŜ ǎŀƳǇƭŜ Ŧŀƭƭǎ ōŜƭƻǿ ǘƘŜ млǘƘ ǇŜǊŎŜƴǘƛƭŜ ƻŦ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ŘƛǎǘǊƛōǳǘƛƻƴΣ ǘƘŜ ǎŀƳǇƭŜ 
ƛǎ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ōŜ ƻǳǘǎƛŘŜ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ŘƛǎǘǊƛōǳǘƛƻƴΦ ²Ŝ ŦŜŜƭ ŎƻƴŦƛŘŜƴǘ ǘƘŀǘ ŀ ǎƛƴƎƭŜ 
ǎŀƳǇƭŜ ǎŎƻǊŜ ōŜƭƻǿ ǘƘŜ млǘƘ ǇŜǊŎŜƴǘƛƭŜ ƛǎ ƴƻǘ ŘƛŦŦŜǊŜƴǘ ǎƛƳǇƭȅ ōȅ ŎƘŀƴŎŜΣ ōǳǘ ǊŀǘƘŜǊ ŀ 
ǘǊǳŜ ŘƛŦŦŜǊŜƴŎŜ ƛƴ ōƛƻƭƻƎƛŎŀƭ ŎƻƴŘƛǘƛƻƴ ŜȄƛǎǘǎ όŀǎǎǳƳƛƴƎ ǘƘŜ ǎƛǘŜ ƛǎ ƴƻǘ ŀƴ ƻǳǘƭƛŜǊ ŦƻǊ ŀƴȅ 
ǊŜŀǎƻƴύΦ Lƴ ǘƘƛǎ ŎŀǎŜΣ ŀ ǎƛƴƎƭŜ ǎŀƳǇƭŜ ƛǎ ǎǳŦŦƛŎƛŜƴǘ ǘƻ ŎƭŀǎǎƛŦȅ ǘƘŜ ǎǘǊŜŀƳ ǊŜŀŎƘ ŀǎ 
ōƛƻƭƻƎƛŎŀƭƭȅ ŘƛǎǘǳǊōŜŘΣ ƻǊ άƴƻǘ ǎǳǇǇƻǊǘƛƴƎέ ǘƘŜ ōŜƴŜŦƛŎƛŀƭ ǳǎŜΦ IƻǿŜǾŜǊΣ ƛŦ ŀ ǎŀƳǇƭŜ Ŧŀƭƭǎ 
ōŜǘǿŜŜƴ ǘƘŜ млǘƘ ŀƴŘ нрǘƘ ǇŜǊŎŜƴǘƛƭŜǎ ƻŦ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ŘƛǎǘǊƛōǳǘƛƻƴ όάƳƻŘŜǊŀǘŜƭȅ 
ŘƛǎǘǳǊōŜŘέύΣ ǘƘŜǊŜ ƛǎ ƭŜǎǎ ŎƻƴŦƛŘŜƴŎŜ ǘƘŀǘ ǘƘŜ hκ9 ǎŎƻǊŜ ƛǎ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ ǊŜŦŜǊŜƴŎŜ 
ŘƛǎǘǊƛōǳǘƛƻƴΦ Lƴ ǘƘƛǎ ŎŀǎŜΣ 59v ǊŜŎƻƳƳŜƴŘǎ ǊŜǇŜŀǘŜŘ ƳŜŀǎǳǊŜǎ ƻŦ hκ9 ǘƻ ŘŜǘŜǊƳƛƴŜ ƛŦ ŀ 
ǎƛƎƴƛŦƛŎŀƴǘ ŘƛŦŦŜǊŜƴŎŜ ƛƴ ōƛƻƭƻƎƛŎŀƭ ŎƻƴŘƛǘƛƻƴ ŜȄƛǎǘǎΦ ²Ŝ ŀƭǎƻ ǊŜŎƻƳƳŜƴŘ ŀǎǎŜǎǎƳŜƴǘǎ 
ƛƴŎƭǳŘŜ ǎǳǊǾŜȅǎ ƻŦ ǿŀǘŜǊ ǉǳŀƭƛǘȅΣ ƛƴǎǘǊŜŀƳ ŀƴŘ ǊƛǇŀǊƛŀƴ ƘŀōƛǘŀǘΣ ŀƴŘ ǊŜƳƻǘŜ ǎŜƴǎƛƴƎ ƻŦ 
ǘƘŜ ǿŀǘŜǊǎƘŜŘ όDL{ύ ǘƻ ǇǊƻǾƛŘŜ ƛƴǎƛƎƘǘǎ ƛƴǘƻ ǇƻǎǎƛōƭŜ ǎƻǳǊŎŜǎ ƻŦ ŘƛǎǘǳǊōŀƴŎŜΦ ! ǎƛǘŜ ǿƛǘƘ ŀ 
άƳƻǎǘ ŘƛǎǘǳǊōŜŘέ hκ9 ǎŎƻǊŜ ŀƴŘ ƳƛƴƛƳŀƭ ǎƛƎƴǎ ƻŦ ƘǳƳŀƴ ƛƴŦƭǳŜƴŎŜǎ Ƴŀȅ ƛƴŘƛŎŀǘŜ ǘƘŀǘ ǘƘŜ 
ǎƛǘŜ ǿŀǎ ƴƻǘ ŀŎŎǳǊŀǘŜƭȅ ƳƻŘŜƭŜŘ ǿƛǘƘ ǘƘŜ ŎǳǊǊŜƴǘ ǎŜǘ ƻŦ ǊŜŦŜǊŜƴŎŜ ǎƛǘŜǎΦ ¢ƘŜǎŜ ŀǊŜ 
ƛƳǇƻǊǘŀƴǘ ŦƛƴŘƛƴƎǎ ǘƘŀǘ Ƴŀȅ ōŜ ǳǎŜŘ ǘƻ ƛƴŎǊŜŀǎŜ ǘƘŜ ŦǳǘǳǊŜ ŀŎŎǳǊŀŎȅ ƻŦ ǇǊŜŘƛŎǘƛƴƎ ƭƻŎŀƭƭȅ 
ŎƻƳƳƻƴ ǊŜŦŜǊŜƴŎŜ ǘŀȄŀΦ 

пΦнΦо π {ǘǊŜŀƳ ¢ŜƳǇŜǊŀǘǳǊŜ 

²ƛǘƘƛƴ ǘƘŜ ǇǊƻƧŜŎǘ ŀǊŜŀ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎǘŀƴŘŀǊŘǎ ŀǇǇƭȅ ŦƻǊ ǎǘǊŜŀƳ ǘŜƳǇŜǊŀǘǳǊŜ όhǊŜƎƻƴ 
!ŘƳƛƴƛǎǘǊŀǘƛǾŜ wǳƭŜ όh!wύ оплπлпмπллну ¢ŜƳǇŜǊŀǘǳǊŜύ 

¶ 13.0°C during times and at locations of salmon and steelhead spawning. 

¶ 16.0°C during times and at locations of core cold water habitat identification. 

¶ 18.0°C during times and at locations of salmon and trout rearing and migration. 

¢ƘŜ ŎƻǊŜ ŎƻƭŘ ǿŀǘŜǊ Ƙŀōƛǘŀǘ ǊŜǉǳƛǊŜƳŜƴǘ ŀǇǇƭƛŜǎ ǘƻ ŀƭƭ ǇŜǊŜƴƴƛŀƭ ǎǘǊŜŀƳǎ ƛƴ ǘƘŜ ŀƴŀƭȅǎƛǎ ŀǊŜŀΦ  Lƴ 
ŀŘŘƛǘƛƻƴ ǘƘŜ ǎŀƭƳƻƴ ŀƴŘ ǎǘŜŜƭƘŜŀŘ ǎǇŀǿƴƛƴƎ ŎǊƛǘŜǊƛŀ ŀǇǇƭȅ ŦǊƻƳ {ŜǇǘŜƳōŜǊ м ǘƻ WǳƴŜ мр ƛƴ ǘƘŜ 
/ƭŀŎƪŀƳŀǎ wƛǾŜǊ ǳǇǎǘǊŜŀƳ ƻŦ bƻǊǘƘ CƻǊƪ wŜǎŜǊǾƻƛǊ ŀƴŘ ǘƘŜ ǎŜŎǘƛƻƴǎ ƻŦ bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ 
wƛǾŜǊ ŀƴŘ wƻŀǊƛƴƎ wƛǾŜǊ ǘƘŀǘ ŀǊŜ ŀŎŎŜǎǎƛōƭŜ ǘƻ ŀƴŀŘǊƻƳƻǳǎ ŦƛǎƘΦ 

{ǘǊŜŀƳ ǘŜƳǇŜǊŀǘǳǊŜǎ ŦǊƻƳ ƻƴπƎƻƛƴƎ CƻǊŜǎǘ {ŜǊǾƛŎŜ ǎǘǊŜŀƳ ǘŜƳǇŜǊŀǘǳǊŜ ƳƻƴƛǘƻǊƛƴƎΣ CƻǊŜǎǘ 
{ŜǊǾƛŎŜ {ǘǊŜŀƳ ǎǳǊǾŜȅǎΣ ¦{D{ ƳƻƴƛǘƻǊƛƴƎ ŀƴŘ tƻǊǘƭŀƴŘ DŜƴŜǊŀƭ 9ƭŜŎǘǊƛŎ ƳƻƴƛǘƻǊƛƴƎ ǿŜǊŜ 
ŀǎǎŜǎǎŜŘ ŦƻǊ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǎǘǊŜŀƳ ǘŜƳǇŜǊŀǘǳǊŜ ǎǘŀƴŘŀǊŘǎΦ 
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Figure 9 Stream Temperature Standards and Sample Sites ï North Clackamas Integrated Resource Project  

Table 16 Summary of Sites Where Stream Temperature Was Collected 

Site Source Year Met Temperature Standard 

Boyer Creek mouth USFS Summer 1995 Yes 

Boyer Creek near mouth USFS Summer 2017 Yes 

Bedford Creek near mouth USFS Summer 2017 No 

Clackamas River at Carter Bridge USGS 2005 No 

Clackamas River at Carter Bridge USGS 2006 No 

Clackamas River at Carter Bridge USGS 2007 No 

Clackamas River at Carter Bridge USGS 2008 Yes 

Clackamas River at Carter Bridge USGS 2009 No 

Clackamas River at Carter Bridge USGS 2010 Yes 

Clackamas River at Carter Bridge USGS 2011 Yes 

Clackamas River at Carter Bridge USGS 2012 Yes 

Clackamas River at Carter Bridge USGS 2013 No 

Clackamas River at Carter Bridge USGS 2014 No 

Clackamas River at Carter Bridge USGS 2015 No 
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Site Source Year Met Temperature Standard 

Clackamas River at Carter Bridge USGS 2016 No 

Clackamas River at Carter Bridge USGS 2017 No 

Clackamas River below Oak 
Grove Powerhouse 

PGE Summer 2013 No 

Clackamas River below Oak 
Grove Powerhouse 

PGE Summer 2014 Yes 

Clackamas River below Oak 
Grove Powerhouse 

PGE Summer 2015 No 

Clackamas River below Oak 
Grove Powerhouse 

PGE Summer 2016 No 

Clackamas River below Oak 
Grove Powerhouse 

PGE Summer 2017 No 

Clackamas River upstream of 
North Fork Reservoir 

PGE Summer 2013 No 

Clackamas River upstream of 
North Fork Reservoir 

PGE Summer 2014 No 

Clackamas River upstream of 
North Fork Reservoir 

PGE Summer 2015 No 

Clackamas River upstream of 
North Fork Reservoir 

PGE Summer 2016 No 

Clackamas River upstream of 
North Fork Reservoir 

PGE Summer 2017 No 

Dry Creek near mouth USFS Summer 2017 Yes 

North Fork Clackamas 
downstream Bedford WT 

USFS Summer 1996 No 

North Fork Clackamas 
downstream Bedford WT 

USFS Summer 1997 No 

North Fork Clackamas near 4613 USFS Summer 1991 Yes 

North Fork Clackamas near 4613 USFS Summer 1997 Yes 

North Fork Clackamas WT USFS Summer 1993 Yes 

North Fork Clackamas WT USFS Summer 1994 No 

North Fork Clackamas WT USFS Summer 1995 No 

North Fork Clackamas upstream 
of Bedford Creek confluence 

USFS Summer 2017 No 

Whisky Creek at 4613 Road USFS Summer 2017 Yes 

Winslow Creek near mouth USFS Summer 2017 No 

!ǎ ŘŜǘŀƛƭŜŘ ƛƴ ǘƘŜ ǘŀōƭŜ ǘƘŜ /ƭŀŎƪŀƳŀǎ wƛǾŜǊΣ bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ ŘƻǿƴǎǘǊŜŀƳ ƻŦ 
.ŜŘŦƻǊŘ /ǊŜŜƪΣ .ŜŘŦƻǊŘ /ǊŜŜƪ ŀƴŘ ²ƛƴǎƭƻǿ /ǊŜŜƪ ŀǊŜ ǘƘŜ ŀǊŜŀǎ ǿƘŜǊŜ ǎǘŀƴŘŀǊŘǎ ŦƻǊ ǎǘǊŜŀƳ 
ǘŜƳǇŜǊŀǘǳǊŜ ǿŜǊŜ ƴƻǘ ƳŜǘΦ 
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Figure 10 Stream Temperature Sites and Stream Temperature Standard Compliance Status 

¢ƘŜ bƻǊ²Ŝ{¢ ǇǊƻƧŜŎǘ ŀƴŘ ŘŀǘŀōŀǎŜ ǘŜŀƳ Ƙŀǎ ŘŜǾŜƭƻǇŜŘ ŀ ŎƻƳǇǊŜƘŜƴǎƛǾŜΣ ƛƴǘŜǊŀƎŜƴŎȅ ǎǘǊŜŀƳ 
ǘŜƳǇŜǊŀǘǳǊŜ ŘŀǘŀōŀǎŜ ŦƻǊ ǘƘŜ ƴƻǊǘƘǿŜǎǘŜǊƴ ¦Φ{Φ ¢ƘƻǎŜ Řŀǘŀ ǿŜǊŜ ǳǎŜŘ ǘƻ ŘŜǾŜƭƻǇ ŀŎŎǳǊŀǘŜ όwн 
Ґ фл҈Τ wa{9 ғмΦлɕ/ύΣ ƘƛƎƘπ ǊŜǎƻƭǳǘƛƻƴ όм ƪƛƭƻƳŜǘŜǊύ ǎǘǊŜŀƳ ǘŜƳǇŜǊŀǘǳǊŜ ǎŎŜƴŀǊƛƻǎ ŦƻǊ рллΣллл 
ƪƛƭƻƳŜǘŜǊǎ ƻŦ ǎǘǊŜŀƳǎ ŀƴŘ ǊƛǾŜǊǎ όbƻǊ²Ŝ{¢ύΦ 

¢ƘŜ ǘŜƳǇŜǊŀǘǳǊŜ ŘŀǘŀōŀǎŜ ǿŀǎ ŎƻƳǇƛƭŜŘ ŦǊƻƳ ƘǳƴŘǊŜŘǎ ƻŦ ōƛƻƭƻƎƛǎǘǎ ŀƴŘ ƘȅŘǊƻƭƻƎƛǎǘǎ ǿƻǊƪƛƴƎ 
ŦƻǊ ŘƻȊŜƴǎ ƻŦ ǊŜǎƻǳǊŎŜ ŀƎŜƴŎƛŜǎ ŀƴŘ Ŏƻƴǘŀƛƴǎ ƳƻǊŜ ǘƘŀƴ прΣлллΣллл ƘƻǳǊƭȅ ǘŜƳǇŜǊŀǘǳǊŜ 
ǊŜŎƻǊŘƛƴƎǎ ŀǘ ƳƻǊŜ ǘƘŀƴ мрΣллл ǳƴƛǉǳŜ ǎǘǊŜŀƳ ǎƛǘŜǎΦ ¢ƘŜǎŜ ǘŜƳǇŜǊŀǘǳǊŜ Řŀǘŀ ŀǊŜ ōŜƛƴƎ ǳǎŜŘ 
ǿƛǘƘ ǎǇŀǘƛŀƭ ǎǘŀǘƛǎǘƛŎŀƭ ǎǘǊŜŀƳ ƴŜǘǿƻǊƪ ƳƻŘŜƭǎ ǘƻ ŘŜǾŜƭƻǇ ŀƴ ŀŎŎǳǊŀǘŜ ŀƴŘ ŎƻƴǎƛǎǘŜƴǘ ǎŜǘ ƻŦ 
ŎƭƛƳŀǘŜ ǎŎŜƴŀǊƛƻǎ ŦƻǊ ŀƭƭ ǎǘǊŜŀƳǎ 
όƘǘǘǇΥκκǿǿǿΦŦǎΦŦŜŘΦǳǎκǊƳκōƻƛǎŜκ!²!9κǇǊƻƧŜŎǘǎκbƻǊ²Ŝ{¢ΦƘǘƳƭύΦ 

!ǳƎǳǎǘ ƳŜŀƴ ǎǘǊŜŀƳ ǘŜƳǇŜǊŀǘǳǊŜ ǿŀǎ ǘƘŜ ƳŜǘǊƛŎ ǎŜƭŜŎǘŜŘ ǘƻ ōŜ ƳƻŘŜƭŜŘ ƛƴ ǘƘŜ bƻǊ²Ŝ{¢ 
ǘŜƳǇŜǊŀǘǳǊŜ ƳƻŘŜƭΦ ¦ǎŜ ƻŦ ǘƘƛǎ ƳŜǘǊƛŎ ŀƭƭƻǿŜŘ ǘƘŜ ƭŀǊƎŜǎǘ ǇǊƻǇƻǊǘƛƻƴ ƻŦ Řŀǘŀ ƛƴ ǘƘŜ bƻǊ²Ŝ{¢ 
ƻōǎŜǊǾŜŘ ǘŜƳǇŜǊŀǘǳǊŜ ŘŀǘŀōŀǎŜ ǘƻ ōŜ ǳǎŜŘ όϤул҈ύΣ ǿƘƛŎƘ ŦŀŎƛƭƛǘŀǘŜŘ ŎŀƭƛōǊŀǘƛƻƴ ƻŦ ǘƘŜ ƳƻŘŜƭ ǘƻ 
ǘƘƻǳǎŀƴŘǎ ƻŦ ǳƴƛǉǳŜ ǎǘǊŜŀƳ ǎƛǘŜǎ ŀŎǊƻǎǎ ǘƘŜ ǊŜƎƛƻƴ όbƻǊ²Ŝ{¢ aƻŘŜƭŜŘ {ǘǊŜŀƳ ¢ŜƳǇŜǊŀǘǳǊŜ 
{ǘǊŜŀƳ tƻƛƴǘǎ ŦƻǊ ǘƘŜ ϦhǊŜƎƻƴ /ƻŀǎǘϦ tǊƻŎŜǎǎƛƴƎ ¦ƴƛǘΣ aŜǘŀŘŀǘŀύΦ  
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{ƛǘŜǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ bƻǊǘƘ /ƭŀŎƪŀƳŀǎ LƴǘŜƎǊŀǘŜŘ wŜǎƻǳǊŎŜ tǊƻƧŜŎǘ !ǊŜŀ ŀǊŜ ƛƴ ǘƘŜ hǊŜƎƻƴ 
/ƻŀǎǘ tǊƻŎŜǎǎƛƴƎ ¦ƴƛǘΦ 

aƻŘŜƭ tǊŜŘƛŎǘƛƻƴ !ŎŎǳǊŀŎȅ4 

 

Figure 11 NorWest Stream Temperature Model Prediction Accuracy 

                                                      

4http://www.fs.fed.us/rm/boise/AWAE/projects/NorWeST/downloads/images/Scenarios/OregonCoastModelResul
ts.jpg 

http://www.fs.fed.us/rm/boise/AWAE/projects/NorWeST/downloads/images/Scenarios/OregonCoastModelResults.jpg
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Figure 12 North Clackamas Project Area mean August Stream Temperature. (2002-2011) - Historical 
composite scenario representing 9 year average August mean stream temperatures for 2002 ï 2011. 

Lƴ ŀƴ ŜŦŦƻǊǘ ǘƻ ŎƻƳǇŀǊŜ bƻǊ²Ŝ{¢ ǇǊƻƧŜŎǘ ǎǘǊŜŀƳ ǘŜƳǇŜǊŀǘǳǊŜǎ ǘƻ ǎǘǊŜŀƳ ǘŜƳǇŜǊŀǘǳǊŜ 
ǎǘŀƴŘŀǊŘǎ ǘƘŜ ƳŜŀƴ ƳƻŘŜƭŜŘ ǎǘǊŜŀƳ ǘŜƳǇŜǊŀǘǳǊŜǎ ŦƻǊ нллс ǘƘǊƻǳƎƘ нлмм ǿŜǊŜ ŎƻƳǇŀǊŜŘ ǘƻ 
ǘƘŜ ƳŀȄƛƳǳƳ ƻŦ ǘƘŜ т Řŀȅ ŀǾŜǊŀƎŜ ƻŦ ǘƘŜ Řŀƛƭȅ ƳŀȄƛƳǳƳ ŀǘ /ŀǊǘŜǊ .ǊƛŘƎŜ ŀƴŘ ǘƘŜ ƳŜŀƴ ǾŀƭǳŜ 
ƻŦ ǘƘŜ ƳŀȄƛƳǳƳ ƻŦ ǘƘŜ т Řŀȅ ŀǾŜǊŀƎŜ ǿŀǎ нΦлл/ ƘƛƎƘŜǊ ǘƘŀƴ ǘƘŜ !ǳƎǳǎǘ ƳŜŀƴ ƳƻŘŜƭŜŘ ǎǘǊŜŀƳ 
ǘŜƳǇŜǊŀǘǳǊŜΦ  ¦ǎƛƴƎ ǘƘƛǎ ǊŜƭŀǘƛƻƴǎƘƛǇ ŀƴ ŜǎǘƛƳŀǘŜŘ ƳŀȄƛƳǳƳ т Řŀȅ ŀǾŜǊŀƎŜ ƻŦ ǘƘŜ Řŀƛƭȅ 
ƳŀȄƛƳǳƳ ŘŀǘŀǎŜǘ ǿŀǎ ŎǊŜŀǘŜŘ ŀƴŘ ƛǎ ŘŜǘŀƛƭŜŘ ƛƴ ǘƘŜ ƳŀǇ ōŜƭƻǿΦ  !ǎ ǎƘƻǿƴ ƛƴ ǘƘŜ ƳŀǇ ŦƻǊ ǘƘŜ 
ǇŜǊƛƻŘ ŦǊƻƳ нллн ǘƘǊƻǳƎƘ нлмм ƳƻŘŜƭŜŘ ǘŜƳǇŜǊŀǘǳǊŜǎ ŀōƻǾŜ мсл/ ŀǊŜ ƭƛƳƛǘŜŘ ǘƻ ǘƘŜ /ƭŀŎƪŀƳŀǎ 
wƛǾŜǊ ŀƴŘ bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ ǊƛǾŜǊ Ƨǳǎǘ ǳǇǎǘǊŜŀƳ ƻŦ .ŜŘŦƻǊŘ /ǊŜŜƪ ǘƻ ǘƘŜ ŎƻƴŦƭǳŜƴŎŜ ǿƛǘƘ ǘƘŜ 
/ƭŀŎƪŀƳŀǎ wƛǾŜǊΦ 

/ƻƳōƛƴƛƴƎ ǎǘǊŜŀƳ ǘŜƳǇŜǊŀǘǳǊŜ Řŀǘŀ ŦǊƻƳ ƳƻƴƛǘƻǊŜŘ ǎƛǘŜǎ ŀƴŘ ǘƘŜ ŜǎǘƛƳŀǘŜŘ ǎǘǊŜŀƳ 
ǘŜƳǇŜǊŀǘǳǊŜǎ ōŀǎŜŘ ƻƴ bƻǊ²Ŝǎǘ Řŀǘŀ ǘŜƳǇŜǊŀǘǳǊŜǎ ŀōƻǾŜ мсл/ ŀǊŜ ƭƛƳƛǘŜŘ ǘƻ ǘƘŜ .ŜŘŦƻǊŘ 
/ǊŜŜƪ όōŀǎŜŘ ƻƴ ǘŜƳǇŜǊŀǘǳǊŜ ƭƻƎƎŜǊ ŘŀǘŀύΣ /ƭŀŎƪŀƳŀǎ wƛǾŜǊΣ bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ ǊƛǾŜǊ Ƨǳǎǘ 
ǳǇǎǘǊŜŀƳ ƻŦ .ŜŘŦƻǊŘ /ǊŜŜƪ ǘƻ ǘƘŜ ŎƻƴŦƭǳŜƴŎŜ ǿƛǘƘ ǘƘŜ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ ŀƴŘ ²ƛƴǎƭƻǿ /ǊŜŜƪ 
όōŀǎŜŘ ƻƴ ǘŜƳǇŜǊŀǘǳǊŜ ƭƻƎƎŜǊ ŘŀǘŀύΦ 
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Figure 13 North Clackamas Project Area NorWest Stream Temperatures Adjusted to Estimate Daily Maximum 
for 2002 through 2011 

пΦнΦоΦм π w!tL5 {ǘǊŜŀƳ {ƘŀŘŜ !ǎǎŜǎǎƳŜƴǘ aƻŘŜƭ 

±ŜƎŜǘŀǘƛƻƴ ǊŜƳƻǾŀƭ ƴŜŀǊ ǿŀǘŜǊ ōƻŘƛŜǎ Ƙŀǎ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ƻŦ ƛƴŎǊŜŀǎƛƴƎ ǎƻƭŀǊ ǊŀŘƛŀǘƛƻƴ ǘƻ ǎǳǊŦŀŎŜ 
ǿŀǘŜǊ ǿƘƛŎƘ ƛƴ ǘǳǊƴ Ƴŀȅ ƛƴŎǊŜŀǎŜ ǿŀǘŜǊ ǘŜƳǇŜǊŀǘǳǊŜ ǎƻ ǘƘŜ w!tL5 {ǘǊŜŀƳ {ƘŀŘŜ !ǎǎŜǎǎƳŜƴǘ 
aƻŘŜƭ ǿŀǎ ǳǎŜŘ ǘƻ ŎƻƳǇŀǊŜ ŀǾŜǊŀƎŜ ŜȄƛǎǘƛƴƎ ǎƘŀŘŜ ǘƻ ŀǾŜǊŀƎŜ ǇƻǘŜƴǘƛŀƭ ǎƘŀŘŜ ƛƴ ǘƘŜ ǇǊƻƧŜŎǘ 
ŀǊŜŀΦ 

w!tL5 ƛǎ ŀ ǎƘŀŘŜ ƳƻŘŜƭ ǘƘŀǘ Ǌǳƴǎ ƛƴ !ǊŎDL{ ǘƘŀǘ ǿŀǎ ŘŜǾŜƭƻǇŜŘ ǘƻ ŎƻƳǇƭŜǘŜ ŀ ǎƘŀŘŜ ŀǎǎŜǎǎƳŜƴǘ 
ŀǘ ǘƘŜ рǘƘ ŦƛŜƭŘ ƭŜǾŜƭ ŀƴŘ ƛŘŜƴǘƛŦȅ ǇƻǘŜƴǘƛŀƭ ǊŜǎǘƻǊŀǘƛƻƴ ǎƛǘŜǎΦ ¢ƘŜ ƳƻŘŜƭ ǳǎŜǎ ǾŜƎŜǘŀǘƛƻƴ 
ŘŀǘŀōŀǎŜǎ ŘŜǾŜƭƻǇŜŘ ōȅ ǘƘŜ [ŀƴŘǎŎŀǇŜ 9ŎƻƭƻƎȅΣ aƻŘŜƭƛƴƎΣ aŀǇǇƛƴƎ ŀƴŘ !ƴŀƭȅǎƛǎ ό[9aa!ύ 
ƎǊƻǳǇ ŀǘ ǘƘŜ ¦{C{ tŀŎƛŦƛŎ bƻǊǘƘǿŜǎǘ wŜǎŜŀǊŎƘ {ǘŀǘƛƻƴ ŀƴŘ hǊŜƎƻƴ {ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅΣ ǘƘŜ 
ǾŜƎŜǘŀǘƛƻƴ ŘŀǘŀǎŜǘ ƛǎ ōŀǎŜŘ ƻƴ нлмн ƛƳŀƎŜǊȅΦ ¢ƘŜ ǳǘƛƭƛǘȅ ƻŦ ǘƘŜ ƳƻŘŜƭ ƛǎ ǘƻ ŀǳǘƻƳŀǘŜ ŀƴŘ 
ǎǘǊŜŀƳƭƛƴŜ ŀ ǎƘŀŘŜ ŀǎǎŜǎǎƳŜƴǘ ŀǘ ǘƘŜ ǿŀǘŜǊǎƘŜŘ ǎŎŀƭŜ ŦƻǊ ǘƘŜ ǇǊŜǇŀǊŀǘƛƻƴ ƻŦ ²ŀǘŜǊ vǳŀƭƛǘȅ 
wŜǎǘƻǊŀǘƛƻƴ tƭŀƴǎ όw!tL5 ¢ƻƻƭ 5ƻŎǳƳŜƴǘŀǘƛƻƴύΦ 

¢ƘŜ w!tL5 {ǘǊŜŀƳ {ƘŀŘŜ !ǎǎŜǎǎƳŜƴǘ aƻŘŜƭ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ {ƘŀŘƻǿ aƻŘŜƭ ŦǊƻƳ ǘƘŜ мфулϥǎ π
мффо ǘƘŀǘ ǿŀǎ ŘŜǾŜƭƻǇŜŘ ǘƻ ǇǊŜŘƛŎǘ ǘŜƳǇŜǊŀǘǳǊŜ ƛƴŎǊŜŀǎŜǎ ŦǊƻƳ ƳŀƴŀƎŜƳŜƴǘ ŀŎǘƛǾƛǘȅ 
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ό{ǘƻŎƪŘŀƭŜ нлмоύΦ  CƛǾŜ ƛƴǇǳǘǎ ŀǊŜ ƴŜŜŘŜŘ ŦƻǊ {ƘŀŘƻǿ ƛƴŎƭǳŘƛƴƎΥ ǘǊŜŜ ƘŜƛƎƘǘΣ ǎǘǊŜŀƳ ǿƛŘǘƘΣ 
ǎǘǊŜŀƳ ƻǊƛŜƴǘŀǘƛƻƴΣ ǎƛŘŜ ǎƭƻǇŜΣ ŀƴŘ ŎŀƴƻǇȅ ŎƭƻǎǳǊŜ ό{ǘƻŎƪŘŀƭŜ нлмоύΦ 

¢ƘŜ ǎǘǊŜŀƳ ōǳŦŦŜǊ ǇǊƻǾƛŘƛƴƎ ǎƘŀŘŜ ƛǎ мрл ŦŜŜǘ ŦǊƻƳ ǘƘŜ ǎǘǊŜŀƳΦ ¢Ƙƛǎ ōŜǘǘŜǊ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ 
ǾŜƎŜǘŀǘƛƻƴ ƘŜƛƎƘǘΣ ŀƴŘ ŀǾŜǊŀƎŜǎ ƻǳǘ ŜǊǊƻǊǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǎŀǘŜƭƭƛǘŜ ƛƳŀƎŜǊȅΦ  {ƛŘŜ ǎƭƻǇŜ ǿƛǘƘ ŀƴ 
ŀȊƛƳǳǘƘ ōŜǘǿŜŜƴ нтл ŀƴŘ фл ŘŜƎǊŜŜǎ ǇǊƻǾƛŘŜǎ ǎƘŀŘŜ ǘƻ ǘƘŜ ǎǘǊŜŀƳ ό{ǘƻŎƪŘŀƭŜ нлмоύΦ 

CƻǊ ǘƘŜ ǎǳōǿŀǘŜǊǎƘŜŘǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ bƻǊǘƘ /ƭŀŎƪŀƳŀǎ LƴǘŜƎǊŀǘŜŘ wŜǎƻǳǊŎŜ tǊƻƧŜŎǘ 
ŀǾŜǊŀƎŜ ŜȄƛǎǘƛƴƎ ǎƘŀŘŜ ŀƴŘ ŀǾŜǊŀƎŜ ǇƻǘŜƴǘƛŀƭ ǎƘŀŘŜ ŀǊŜ ƛŘŜƴǘƛŦƛŜŘ ƛƴ ǘƘŜ ǘŀōƭŜ ōŜƭƻǿΦ  Lǘ ǎƘƻǳƭŘ 
ōŜ ƴƻǘŜŘ ǘƘŀǘ ƛǘ ŀǇǇŜŀǊǎ ǘƘŀǘ ǘƘŜ w!tL5 {ǘǊŜŀƳ {ƘŀŘŜ !ǎǎŜǎǎƳŜƴǘ aƻŘŜƭ ƻƴƭȅ ŀǎǎŜǎǎŜǎ ǘƘŜ 
ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ŜȄƛǎǘƛƴƎ ŀƴŘ ǇƻǘŜƴǘƛŀƭ ǎƘŀŘŜ ƻƴ bŀǘƛƻƴŀƭ CƻǊŜǎǘ ƻǊ .ǳǊŜŀǳ ƻŦ [ŀƴŘ 
aŀƴŀƎŜƳŜƴǘ ƭŀƴŘǎ ǘƘŀǘ ŀǊŜ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǾŜƎŜǘŀǘƛǾŜ ƳŀƴƛǇǳƭŀǘƛƻƴΦ 

Table 17 RAPID Stream Shade Assessment Model Results 

{ǳōǿŀǘŜǊǎƘŜŘ 9ȄƛǎǘƛƴƎ {ƘŀŘŜ tƻǘŜƴǘƛŀƭ {ƘŀŘŜ 

IŜƭƛƻƴ /ǊŜŜƪπ/ƭŀŎƪŀƳŀǎ wƛǾŜǊ ср су 

bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ сф тн 

wƻŀǊƛƴƎ wƛǾŜǊ тс ту 

!ǎ ŘŜǘŀƛƭŜŘ ƛƴ ǘƘŜ ǘŀōƭŜ ŀƭƭ ǘƘŜ ŀƴŀƭȅǎƛǎ ǿŀǘŜǊǎƘŜŘǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ bƻǊǘƘ /ƭŀŎƪŀƳŀǎ 
LƴǘŜƎǊŀǘŜŘ wŜǎƻǳǊŎŜ tǊƻƧŜŎǘ ŀǊŜ ǿƛǘƘƛƴ о҈ ƻŦ ǘƘŜ ŀǾŜǊŀƎŜ ǇƻǘŜƴǘƛŀƭ ǎƘŀŘŜ ŦƻǊ ǘƘŜ ŀǊŜŀΦ  

пΦнΦп π {ŜŘƛƳŜƴǘ ŀƴŘ ¢ǳǊōƛŘƛǘȅ 

CƻǊ ǘƘƛǎ ŀƴŀƭȅǎƛǎ ǎŜŘƛƳŜƴǘ ŘŜƭƛǾŜǊȅ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƴŀǘǳǊŀƭ ōŀŎƪƎǊƻǳƴŘ ƭŜǾŜƭǎ ŦǊƻƳ ƭŀƴŘǎƭƛŘŜǎΣ 
ǿƛƭŘŦƛǊŜǎΣ ŀƴŘ ǊƻŀŘ ǎǳǊŦŀŎŜǎ ǿŜǊŜ ŜȄŀƳƛƴŜŘΦ 

aŀǎǎ ǿŀǎǘƛƴƎ ƛǎ ŀ ƴŀǘǳǊŀƭ ǇǊƻŎŜǎǎ ǘƘŀǘ ƻŎŎǳǊǎ ǘƻ ǎƻƳŜ ŜȄǘŜƴǘ ƛƴ Ƴƻǎǘ ŦƻǊŜǎǘŜŘ ōŀǎƛƴǎ ƛƴ ǘƘŜ 
tŀŎƛŦƛŎ bƻǊǘƘǿŜǎǘΦ  ¢ƘŜ ǘƛƳŜ ǎŎŀƭŜ όǊŜƭŀǘƛǾŜ ƻǊ ŀōǎƻƭǳǘŜύ ƻŦ Ƴŀǎǎ ǿŀǎǘƛƴƎ ƛƴ ŀ ōŀǎƛƴ ƛǎ ƛƳǇƻǊǘŀƴǘ 
ǘƻ ŀƴ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ǎŜŘƛƳŜƴǘ Ƴŀǎǎ ōŀƭŀƴŎŜ ƻŦ ŀ ǿŀǘŜǊǎƘŜŘΦ aŀǎǎ ǿŀǎǘƛƴƎ ŜǾŜƴǘǎ Ƴŀȅ 
ƻŎŎǳǊ ƻƴ ŀ ǊŜǘǳǊƴ ƛƴǘŜǊǾŀƭ ƻŦ ƻƴŜ ƻǊ ǘǿƻ ȅŜŀǊǎΣ ŘŜŎŀŘŜǎΣ ŎŜƴǘǳǊƛŜǎΣ ƻǊ ŜǾŜƴ ƳƛƭƭŜƴƴƛŀΦ ²ƘƛƭŜ ǘƘŜ 
ǎƳŀƭƭŜǊΣ ƳƻǊŜ ŦǊŜǉǳŜƴǘ ŜǾŜƴǘǎ Ƴŀȅ ŎŀǳǎŜ ǘƘŜ ŦǊŜǎƘ ǎŎŀǊǎ ǎŜŜƴ ƻƴ ǘƘŜ ƭŀƴŘǎŎŀǇŜΣ ǘƘŜ ƭŀǊƎŜǊΣ 
ƛƴŦǊŜǉǳŜƴǘ ŜǾŜƴǘǎ ŀǊŜ ǇǊƻōŀōƭȅ ǘƘŜ ǊŜŀƭ ǎƘŀǇŜǊǎ ƻŦ ǘƘŜ ƭŀƴŘǎŎŀǇŜΦ .ƻǘƘ ǘȅǇŜǎ ƻŦ ƭŀƴŘǎƭƛŘŜǎ ŀǊŜ 
ƛƴŦƭǳŜƴǘƛŀƭ ƛƴ ǘƘŜƛǊ ƛƳǇŀŎǘ ƻƴ ǇƘȅǎƛŎŀƭ ǊŜǎƻǳǊŎŜǎΦ Lƴ ŀ ƴŀǘǳǊŀƭΣ ǳƴƳŀƴŀƎŜŘ ŦƻǊŜǎǘŜŘ ōŀǎƛƴΣ ǘƘŜ 
ŘȅƴŀƳƛŎ ǊŜǇƭŜƴƛǎƘƳŜƴǘ ƻŦ ƳŀǘŜǊƛŀƭ ǘƻ ǘƘŜ ŎƘŀƴƴŜƭǎ ōȅ Ƴŀǎǎ ǿŀǎǘƛƴƎ ƛǎ ŜǎǎŜƴǘƛŀƭ ǘƻ ǘƘŜ ŘƛǾŜǊǎƛǘȅ 
ŀƴŘ ƘŜŀƭǘƘ ƻŦ ǘƘŜ ŜŎƻǎȅǎǘŜƳ ό5bw нлммōύΦ 

bƻǘ ŀƭƭ ƭŀƴŘǎƭƛŘŜǎ ŘŜǇƻǎƛǘ ǎŜŘƛƳŜƴǘ ŘƛǊŜŎǘƭȅ ƛƴ ǎǘǊŜŀƳǎΤ ǎŜŘƛƳŜƴǘǎ Ƴŀȅ ōŜ ŘŜǇƻǎƛǘŜŘ ƻƴ ŦƭƻƻŘ 
ǇƭŀƛƴǎΣ ƎƭŀŎƛŀƭ ƻǊ ŀƭƭǳǾƛŀƭ ǘŜǊǊŀŎŜǎΣ ƻǊ Ŧƻƻǘ ǎƭƻǇŜǎΣ ǿƛǘƘƻǳǘ ǊŜŀŎƘƛƴƎ ŀ ǎǘǊŜŀƳΦ IƻǿŜǾŜǊΣ ŀǎ ōŀǎƛƴ 
ŀǊŜŀ ƛƴŎǊŜŀǎŜǎΣ ǘƘŜ ŎǳƳǳƭŀǘƛǾŜ ǇǊƻōŀōƛƭƛǘȅ ƻŦ ŜƛǘƘŜǊ ƻƴŜ ǎƳŀƭƭ ƭŀƴŘǎƭƛŘŜ ŜƴǘŜǊƛƴƎ ŀ ǎǘǊŜŀƳ ƻǊ ƻƴŜ 
ǎƳŀƭƭ ŦŀƛƭǳǊŜ ǘǊƛƎƎŜǊƛƴƎ ŀ ŘŜōǊƛǎ ǘƻǊǊŜƴǘ ǿƛǘƘ ŎŀǘŀǎǘǊƻǇƘƛŎ ƛƳǇŀŎǘ ƻƴ Ƙŀōƛǘŀǘ ŎƻƴŘƛǘƛƻƴǎ ƛƴŎǊŜŀǎŜǎ 
ό5bw нлммōύΦ  

! CƻǊŜǎǘπǿƛŘŜ ƳŀǇ ƻŦ ƭŀƴŘǎƭƛŘŜ Ǌƛǎƪ ǿŀǎ ŎƻƳǇƛƭŜŘ ƛƴ нллл ŦǊƻƳ ǘƘŜ ƎŜƻƳƻǊǇƘƛŎ ƳŀǇǇƛƴƎ 
ŎƻƳǇƭŜǘŜŘ ŘǳǊƛƴƎ ǿŀǘŜǊǎƘŜŘ ŀƴŀƭȅǎŜǎΦ 9ŀŎƘ ǿŀǘŜǊǎƘŜŘΣ ŀƴŘ ŜǾŜƴǘǳŀƭƭȅ ǘƘŜ ŜƴǘƛǊŜ CƻǊŜǎǘΣ ƘŀŘ 
ōŜŜƴ ŘƛǾƛŘŜŘ ƛƴǘƻ ƎŜƻƳƻǊǇƘƛŎ ƳŀǇ ǳƴƛǘǎΣ ǇǊƛƳŀǊƛƭȅ ōŀǎŜŘ ƻƴ ƎŜƻƭƻƎƛŎ ǳƴƛǘ ŀƴŘ ǎƭƻǇŜ ŀƴƎƭŜΦ 9ŀŎƘ 



 

44 

ƎŜƻƳƻǊǇƘƛŎ ƳŀǇ ǳƴƛǘ ƘŀŘ ǘƘŜƴ ōŜŜƴ ŀǎǎƛƎƴŜŘ ŀ ǉǳŀƭƛǘŀǘƛǾŜ ŘŜǎŎǊƛǇǘƻǊ ƻŦ ƛǘǎ ǇǊƻǇŜƴǎƛǘȅ ŦƻǊ 
ƭŀƴŘǎƭƛŘŜǎ όƘƛƎƘΣ ƳŜŘƛǳƳΣ ƻǊ ƭƻǿύΦ ¢ƘŜ ŀǎǎƛƎƴƳŜƴǘ ƻŦ ǘƘƛǎ ŀŘƧŜŎǘƛǾŜ ǿŀǎ ōŀǎŜŘ ƻƴ ƭŀƴŘǎƭƛŘŜ 
ƛƴǾŜƴǘƻǊƛŜǎΦ ¢ƘŜ ƳŀǇ ƭǳƳǇǎ ŀƭƭ ƭŀƴŘǎƭƛŘŜ ǘȅǇŜǎ ǘƻƎŜǘƘŜǊ ό¦{5! нллоύΦ 

¦ǎƛƴƎ ǎŜŘƛƳŜƴǘ ŘŜƭƛǾŜǊȅ ǊŀǘŜǎ ŦǊƻƳ ǳƴŘƛǎǘǳǊōŜŘ ŦƻǊŜǎǘŜŘ ŀǊŜŀǎ ƛƴ ŀƴ ŀǊŜŀ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ŀƴ 
ǳƴǎǘŀōƭŜ ȊƻƴŜ ƛƴ ǘƘŜ IΦWΦ !ƴŘǊŜǿǎ 9ȄǇŜǊƛƳŜƴǘŀƭ CƻǊŜǎǘ ό{ǿŀƴǎƻƴ ŀƴŘ 5ȅǊƴŜǎǎ мфтрύ ǎŜŘƛƳŜƴǘ 
ŘŜƭƛǾŜǊŜŘ ŦǊƻƳ ǘƘŜ ǳƴǎǘŀōƭŜ ȊƻƴŜǎ όŀǊŜŀǎ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ƘƛƎƘ ƭŀƴŘǎƭƛŘŜ Ǌƛǎƪ ƻǊ ǳƴǎǘŀōƭŜ ŀŎǊŜǎ ŦǊƻƳ 
ƛƴŘƛǾƛŘǳŀƭ ǿŀǘŜǊǎƘŜŘ ŀǎǎŜǎǎƳŜƴǘǎ ǿƘŜǊŜ ǘƘŜ ƘƛƎƘ ƭŀƴŘǎƭƛŘŜ Ǌƛǎƪ ƳŀǇǇƛƴƎ ǿŀǎ ƴƻǘ ŀǾŀƛƭŀōƭŜύ ƛƴ 
ŀƴŀƭȅǎƛǎ ǿŀǘŜǊǎƘŜŘǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ bƻǊǘƘ /ƭŀŎƪŀƳŀǎ LƴǘŜƎǊŀǘŜŘ wŜǎƻǳǊŎŜ tǊƻƧŜŎǘ ǿƻǳƭŘ ōŜ 
ŜǎǘƛƳŀǘŜŘ ǘƻ ōŜ ƛƴ ǘƘŜ ǊŀƴƎŜ ƻŦ пΣпос ŎǳōƛŎ ȅŀǊŘǎ ƻŦ ƳŀǘŜǊƛŀƭ ŘŜƭƛǾŜǊŜŘ ǇŜǊ ȅŜŀǊΦ  

Table 18 Natural Background Levels of Sediment Yield ï North Clackamas Integrated Resource Project  

{ǳōǿŀǘŜǊǎƘŜŘ 
9ǎǘƛƳŀǘŜŘ bŀǘǳǊŀƭ .ŀŎƪƎǊƻǳƴŘ ŦǊƻƳ 
{ƭƛŘŜǎ όŎǳōƛŎ ȅŀǊŘǎ ǇŜǊ ȅŜŀǊύ 

IŜƭƛƻƴ /ǊŜŜƪπ/ƭŀŎƪŀƳŀǎ wƛǾŜǊ5 нΣону 

bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ утс 

wƻŀǊƛƴƎ wƛǾŜǊ мΣнон 

.ŜǎƛŘŜǎ ǎǳōǎǘŀƴǘƛŀƭƭȅ ŀƭǘŜǊƛƴƎ ƘȅŘǊƻƭƻƎƛŎ ǇǊƻŎŜǎǎŜǎΣ ǿƛƭŘŦƛǊŜ Ƙŀǎ ōŜŜƴ ǎƘƻǿƴ ǘƻ ŀŦŦŜŎǘ ǿŀǘŜǊ 
ǉǳŀƭƛǘȅ ōȅ ƛƴŎǊŜŀǎƛƴƎ ǊŀǘŜǎ ƻŦ ŜǊƻǎƛƻƴ ŀƴŘ ǎŜŘƛƳŜƴǘŀǘƛƻƴ ŀƴŘ ƛƴŎǊŜŀǎƛƴƎ ǘƘŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ƻŦ 
ƴǳǘǊƛŜƴǘǎ ŀƴŘ ƻǘƘŜǊ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ŎƻƴǎǘƛǘǳŜƴǘǎΦ  DŜƴŜǊŀƭƭȅΣ ǘƘŜ ƭŀǊƎŜǎǘ ŜŦŦŜŎǘǎ ƻƴ ǿŀǘŜǊ ǉǳŀƭƛǘȅ 
ŀǊŜ ŘƛǊŜŎǘƭȅ ƻǊ ƛƴŘƛǊŜŎǘƭȅ ǊŀǘŜŘ ǘƻ ƛƴŎǊŜŀǎŜǎ ƛƴ ŜǊƻǎƛƻƴ ŀƴŘ ǎŜŘƛƳŜƴǘŀǘƛƻƴΦ   

{ǳǊŦŀŎŜ ŜǊƻǎƛƻƴ ŦǊƻƳ ǘƘŜ ос tƛǘ CƛǊŜ ǘƘŀǘ ōǳǊƴŜŘ ƛƴ нлмп ƛǎ ŀƴƻǘƘŜǊ ǎƻǳǊŎŜ ƻŦ ǎŜŘƛƳŜƴǘ ƛƴ ǘƘŜ 
ǇǊƻƧŜŎǘ ŀǊŜŀΦ  .ŀǎŜŘ ǘƘŜ .ǳǊƴŜŘ !ǊŜŀ wŜǇƻǊǘ ŦƻǊ ŦƛǊŜ ǘƘŜ ŜǎǘƛƳŀǘŜŘ ǎŜŘƛƳŜƴǘ ȅƛŜƭŘ ǿŀǎ плΦс ǘƻƴǎ 
ǇŜǊ ŀŎǊŜΦ  Lƴƛǘƛŀƭ Ǉƻǎǘ ŦƛǊŜ ǎŜŘƛƳŜƴǘ ȅƛŜƭŘǎ ŘŜŎǊŜŀǎŜ ōȅ ƻƴŜ ǘƻ ǘǿƻ ƻǊŘŜǊǎ ƻŦ ƳŀƎƴƛǘǳŘŜ ǘƘŜ 
ŦƻƭƭƻǿƛƴƎ ȅŜŀǊΣ ŀƴŘ ǊŜŎƻǾŜǊΣ ǿƛǘƘ ƴƻ ƳŜŀǎǳǊŀōƭŜ ŜǊƻǎƛƻƴΣ ōȅ ǘƘŜ ŦƻǳǊǘƘ ȅŜŀǊ όwƻōƛŎƘŀǳŘ нлллύΦ  
оΣфлу ŀŎǊŜǎ ōǳǊƴŜŘ ƛƴ ǘƘŜ IŜƭƛƻƴ /ǊŜŜƪπ/ƭŀŎƪŀƳŀǎ wƛǾŜǊ ǎǳōǿŀǘŜǊǎƘŜŘ ŀƴŘ ǘƘŜǊŜ ǿŜǊŜ мто ŀŎǊŜǎ 
ǿƛǘƘƛƴ ǘƘŜ ŦƛǊŜ ǇŜǊƛƳŜǘŜǊ ƛƴ ǘƘŜ bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ ǎǳōǿŀǘŜǊǎƘŜŘ όфл҈ ƻŦ ǘƘƛǎ ŀǊŜŀ ǿŀǎ 
ŎƭŀǎǎƛŦƛŜŘ ŀǎ ǳƴōǳǊƴŜŘ ƻǊ ƭƻǿ ǎƻƛƭ ōǳǊƴ ǎŜǾŜǊƛǘȅ ǿƛǘƘ ф҈ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ƳƻŘŜǊŀǘŜ ōǳǊƴ ǎŜǾŜǊƛǘȅύΦ   

¢ƘŜ ос tƛǘ CƛǊŜ Ƙŀǎ ƘŀŘ п ǿƛƴǘŜǊ ǊǳƴƻŦŦ ǇŜǊƛƻŘǎ ŀƴŘ ǘƘƛǎ ƛǎ ǘƘŜ ǇŜǊƛƻŘ ǿƛǘƘ ƴƻ ƳŜŀǎǳǊŀōƭŜ ŜǊƻǎƛƻƴ 
όwƻōƛŎƘŀǳŘ нлллύ ǎƻ ǘƘŜ ǎŜŘƛƳŜƴǘ ȅƛŜƭŘ ŦǊƻƳ ǘƘŜ ŦƛǊŜ ǿŀǎ ƴƻǘ ŀǎǎŜǎǎŜŘ ŦƻǊ ǘƘƛǎ ǇǊƻƧŜŎǘΦ  

¢ƘŜ ǎǳƳƳŀǊȅ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƎŜƻƭƻƎƛŎ ƘŀȊŀǊŘǎ ŀǘ ǘƘŜ ос tƛǘ CƛǊŜ ƛǎ ŦǊƻƳ 5Ŝwƻƻ нлмпΦ  Lƴ ǘƘŜ 
ŀǊŜŀǎ ƻŦ ǘƘŜ ос tƛǘ CƛǊŜ ǘƘŜ ǾŜǊȅ ǎǘŜŜǇ ǎƭƻǇŜǎ ŀǊŜ ƴŀǘǳǊŀƭƭȅ ǇǊƻƴŜ ǘƻ ǊƻŎƪŦŀƭƭΣ ǊƻŎƪ ǎƭƛŘŜǎΣ ŀƴŘ 
ŘŜōǊƛǎ Ŧƭƻǿǎ ŀƴŘ ǘƘŜǎŜ ǘƘǊŜŜ ǘȅǇŜǎ ƻŦ ƭŀƴŘǎƭƛŘŜǎ ŀǊŜ ŜȄǇŜŎǘŜŘ ǘƻ ƛƴŎǊŜŀǎŜ ƛƴ ŦǊŜǉǳŜƴŎȅΦ !ƭƭ ǘƘǊŜŜ 
ǘȅǇŜǎ ōŜŎƻƳŜ ƳƻǊŜ ƭƛƪŜƭȅ ŀŦǘŜǊ ǘƘŜ ƘƻƭŘƛƴƎ ŎŀǇŀŎƛǘȅ ƻŦ ƎǊƻǳƴŘ ǾŜƎŜǘŀǘƛƻƴ ŀƴŘ ǘǊŜŜ Ǌƻƻǘǎ ŀǊŜ 
ŘŜŎǊŜŀǎŜŘΦ 5ŜŀŘ ǘǊŜŜǎ ǘƘŀǘ ǘƻǇǇƭŜ ƻǾŜǊ ǿƛƭƭ ŘƛǎƭƻŘƎŜ ƭƻƻǎŜ ǊƻŎƪ ŀƴŘ ǎƻƛƭ ƻƴ ǘƘŜ ǎǘŜŜǇ ǎƭƻǇŜǎ 
ǿƘŜƴ ǘƘŜȅ ƛƳǇŀŎǘ ǘƘŜ ƎǊƻǳƴŘΣ ƛƴƛǘƛŀǘƛƴƎ Řƻǿƴ ǎƭƻǇŜ ƳƻǾŜƳŜƴǘ ǘƘŀǘ ƛǎ ƭƛƪŜƭȅ ǘƻ ŎƻƴǘƛƴǳŜ ǘƻ ǘƘŜ 
ōƻǘǘƻƳ ƻŦ ǘƘŜ ǎƭƻǇŜΦ ²ƘƻƭŜ ǘǊŜŜǎ ŀƴŘ ǿƻƻŘ ŦǊŀƎƳŜƴǘǎ ŀǊŜ ƭƛƪŜƭȅ ǘƻ ŀŎŎƻƳǇŀƴȅ ŀƭƭ ǘƘǊŜŜ ǘȅǇŜǎ ƻŦ 
ƭŀƴŘǎƭƛŘŜǎ ŜȄǇŜŎǘŜŘ ƘŜǊŜΦ 
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wƻŎƪŦŀƭƭ ς LƴŘƛǾƛŘǳŀƭ ǊƻŎƪǎ Ŏŀƴ ǊƻƭƭΣ ǘǳƳōƭŜΣ ŦǊŜŜπŦŀƭƭ Řƻǿƴ ǘƘŜ ǾŜǊȅ ǎǘŜŜǇ ǎƭƻǇŜǎ ŀǘ ǘƘƛǎ ŦƛǊŜΦ ¢ƘŜ 
ǊƻŎƪǎ Ŏŀƴ ǊŀƴƎŜ ƛƴ ǎƛȊŜ ŦǊƻƳ ƎǊŀǾŜƭπǎƛȊŜ ǘƻ ƭŀǊƎŜ ōƻǳƭŘŜǊǎ ǘƘŀǘ ŀǊŜ рπŦŜŜǘ ŘƛŀƳŜǘŜǊΦ ¢ƘŜǎŜ ǊƻŎƪǎ 
Ƴŀȅ ƘŀǾŜ ōŜŜƴ ǇŀǊǘƛŀƭƭȅ ǎǳǇǇƻǊǘŜŘ ōȅ ǾŜƎŜǘŀǘƛƻƴ ŀƴŘ ǿƛǘƘ ǘƘŜ ǊŜƳƻǾŀƭ ƻŦ ǘƘŀǘ ǎǳǇǇƻǊǘ ǘƘŜȅ Ŏŀƴ 
ōŜ Ŝŀǎƛƭȅ ŘƛǎƭƻŘƎŜŘ ōȅ ǿƛƴŘ ƻǊ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ŀ ŦŀƭƭƛƴƎ ǘǊŜŜΦ aƻǎǘ ƻŦ ǘƘŜ ŦƛǊŜ ŀǊŜŀ ǿƛƭƭ ŜȄǇŜǊƛŜƴŎŜ 
ǊƻŎƪŦŀƭƭΦ  

wƻŎƪ {ƭƛŘŜǎ ς /ƻƭƭŜŎǘƛƻƴǎ ƻŦ ŘƛǎƭƻŘƎŜŘ ǊƻŎƪ ŦǊŀƎƳŜƴǘǎΣ ǎƻƛƭΣ ŀƴŘ ǿƻƻŘ Ŏŀƴ ǎƭƛŘŜ Řƻǿƴ ǎǘŜŜǇ 
ŎƘǳǘŜǎ ǘƘŀǘ ŎƻƴŎŜƴǘǊŀǘŜ ǘƘŜ ƳŀǘŜǊƛŀƭ ŀƴŘ ŘŜǇƻǎƛǘ ŀǎ ŀ Ŧŀƴ ŀǘ ǘƘŜ ōŀǎŜ ƻŦ ǘƘŜ ǎƭƻǇŜΦ wƻŎƪ ǎƭƛŘŜǎ 
ƘŜǊŜ ŀǊŜ ŜȄǇŜŎǘŜŘ ǘƻ ōŜ ǎƘŀƭƭƻǿ ŘŜǇǘƘ ŀƴŘ ǊŜƭŀǘƛǾŜƭȅ ǎƳŀƭƭ όǳǇ ǘƻ млл ŎǳōƛŎ ȅŀǊŘǎύΦ  

5ŜōǊƛǎ Ŧƭƻǿǎ π 5ŜōǊƛǎ Ŧƭƻǿǎ ŀǊŜ ŀ ǘȅǇŜ ƻŦ ƭŀƴŘǎƭƛŘŜ ǘƘŀǘ ǘȅǇƛŎŀƭƭȅ ƻŎŎǳǊǎ ƛƴ ŀ ŎƻƴŦƛƴŜŘ ŎǊŜŜƪ 
ŎƘŀƴƴŜƭΦ 5ŜōǊƛǎ Ŧƭƻǿǎ ŀǊŜ ƳƛȄǘǳǊŜǎ ƻŦ ǎƻƛƭΣ ǊƻŎƪΣ ŀƴŘ ǿŀǘŜǊ ǿƛǘƘ ǘƘŜ ŎƻƴǎƛǎǘŜƴŎȅ ƻŦ ǾŜǊȅ ǿŜǘ 
ŎƻƴŎǊŜǘŜΦ ¢ƘŜȅ ŀǊŜ ŎŀǇŀōƭŜ ƻŦ ǘǊŀǾŜƭƛƴƎ ƭƻƴƎ ŘƛǎǘŀƴŎŜǎ ƛŦ ǘƘŜ ŎƘŀƴƴŜƭ ƎŜƻƳŜǘǊȅ ŀƭƭƻǿǎΦ 5ŜōǊƛǎ 
Ŧƭƻǿǎ Ŏŀƴ ƛƴƛǘƛŀǘŜ ŦǊƻƳ ƘƛƭƭǎƭƻǇŜ ƭŀƴŘǎƭƛŘŜǎ ǘƘŀǘ ǊŜŀŎƘ ǘƘŜ ŎƘŀƴƴŜƭ ŀƴŘ ǘƘŜƴ ǘǊŀƴǎŦƻǊƳ ƛƴǘƻ ŘŜōǊƛǎ 
ŦƭƻǿǎΣ ƻǊ ŦǊƻƳ ǘƘŜ ƳƻōƛƭƛȊŀǘƛƻƴ ƻŦ ŎƘŀƴƴŜƭ ƳŀǘŜǊƛŀƭ ƛƴ ǾŜǊȅ ǎǘŜŜǇ ŎƻƴŦƛƴŜŘ ŎƘŀƴƴŜƭǎΦ ¦ǎǳŀƭƭȅ 
ŘŜōǊƛǎ Ŧƭƻǿǎ ƛƴƛǘƛŀǘŜ ŘǳǊƛƴƎ ƛƴǘŜƴǎŜ ǊŀƛƴŦŀƭƭ ŜǾŜƴǘǎΦ 5ŜōǊƛǎ Ŧƭƻǿǎ Ŏŀƴ ƛƴŎƻǊǇƻǊŀǘŜ ŘƻǿƴŜŘ ƭƻƎǎ 
ŀƴŘ ƪƴƻŎƪ ƻǾŜǊ ǘǊŜŜǎΣ ǎƻƳŜǘƛƳŜǎ ŎǊŜŀǘƛƴƎ ƭƻƎ ƧŀƳǎ ǘƘŀǘ Ƴŀȅ ǘŜƳǇƻǊŀǊƛƭȅ ŘŀƳ ǘƘŜ ŎƘŀƴƴŜƭΦ ! 
ŘŀƳπōǳǊǎǘ Ŏŀƴ ǊŜǎǘŀǊǘ ǘƘŜ ŘŜōǊƛǎ ŦƭƻǿΦ   

²ŀǘŜǊ ǉǳŀƭƛǘȅ Ŏŀƴ ōŜ ŀŘǾŜǊǎŜƭȅ ŀŦŦŜŎǘŜŘ ōȅ ŘŜōǊƛǎ Ŧƭƻǿǎ ǘƘŀǘ ǘǊŀƴǎǇƻǊǘ ƭŀǊƎŜ ǉǳŀƴǘƛǘƛŜǎ ƻŦ ŦƛƴŜ 
ǎŜŘƛƳŜƴǘΦ !ƭƭ ǘƘŜ ŎǊŜŜƪǎ ŀƴŘ ŎƘŀƴƴŜƭǎ ŎƻƴǎƛŘŜǊŜŘ ƘŜǊŜ ŀǊŜ ǘǊƛōǳǘŀǊƛŜǎ ǘƻ ǘƘŜ /ƭŀŎƪŀƳŀǎ wƛǾŜǊΦ 
¢ƘŜ ±ŀƴǘŀƎŜ aŜƳōŜǊ Ŏƻƴǘŀƛƴǎ ŦƛƴŜ ǎŜŘƛƳŜƴǘ ǘƘŀǘ ŎƻǳƭŘ ōŜ ǘǊŀƴǎǇƻǊǘŜŘ ǘƻ ǘƘŜ ǊƛǾŜǊΦ ¢ƘŜ 
/ƭŀŎƪŀƳŀǎ wƛǾŜǊ ŀƭǊŜŀŘȅ ǘǊŀƴǎǇƻǊǘǎ ƳƻŘŜǊŀǘŜ ǉǳŀƴǘƛǘƛŜǎ ƻŦ ŦƛƴŜ ǎŜŘƛƳŜƴǘ ŘǳǊƛƴƎ ǎǘƻǊƳ ŜǾŜƴǘǎ ŀǎ 
ŀ ǊŜǎǳƭǘ ƻŦ ƴǳƳŜǊƻǳǎ ŀŎǘƛǾŜ ƭŀƴŘǎƭƛŘŜǎ ŀƭƻƴƎ ƛǘǎ ōŀƴƪǎ ŦǳǊǘƘŜǊ ǳǇǎǘǊŜŀƳ ŦǊƻƳ ǘƘŜ ŦƛǊŜΦ Lǘ ƛǎ 
ǳƴƭƛƪŜƭȅ ǘƘŀǘ ǘƘŜ ǾƻƭǳƳŜ ƻŦ ŦƛƴŜ ǎŜŘƛƳŜƴǘ ǘǊŀƴǎǇƻǊǘŜŘ ōȅ ŦƛǊŜπŜƴƘŀƴŎŜŘ ŘŜōǊƛǎ Ŧƭƻǿǎ ǿƻǳƭŘ ōŜ 
ƭŀǊƎŜ ŜƴƻǳƎƘ ǘƻ ōŜ ƴƻǘƛŎŜŀōƭŜ ƛƴ ǘƘŜ /ƭŀŎƪŀƳŀǎ wƛǾŜǊΦ   
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Figure 14 36 Pit Fire Geohazards 

¢ƘŜ ǇƻǘŜƴǘƛŀƭ ǎŜŘƛƳŜƴǘ ȅƛŜƭŘ ŦǊƻƳ ǘƻ ǊƻŎƪŦŀƭƭΣ ǊƻŎƪ ǎƭƛŘŜǎΣ ŀƴŘ ŘŜōǊƛǎ Ŧƭƻǿǎ ŀǎǎƻƛŎŀǘŜŘ ǿƛǘƘ ǘƘŜ 
ос tƛǘ CƛǊŜ ǿŀǎ ƴƻǘ ǉǳŀƴǘƛŦƛŜŘ ōŜŎŀǳǎŜ ƻŦ ǘƘŜ ǳƴŎŜǊǘŀƛƴǘȅ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜǎŜ ǘȅǇŜ ƻŦ ŜǾŜƴǘǎΦ 

{ǳǊŦŀŎŜ ŜǊƻǎƛƻƴ ƻŎŎǳǊǎ ǿƘŜƴ ŘŜǘŀŎƘŀōƭŜ ǎƻƛƭǎ ƻƴ ǎǳŦŦƛŎƛŜƴǘƭȅ ǎǘŜŜǇ ǎƭƻǇŜǎ ŀǊŜ ŜȄǇƻǎŜŘ ǘƻ 
ƻǾŜǊƭŀƴŘ Ŧƭƻǿ ŀƴŘκƻǊ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ǊŀƛƴŦŀƭƭΦ {ŜŘƛƳŜƴǘǎ ƛƴǘǊƻŘǳŎŜŘ ǘƻ ǎǘǊŜŀƳǎ ŦǊƻƳ ǎǳǊŦŀŎŜ 
ŜǊƻǎƛƻƴ ǇǊƻŎŜǎǎŜǎ ŀǊŜ ƎŜƴŜǊŀƭƭȅ ŦƛƴŜπƎǊŀƛƴŜŘ ŀƴŘ Ŏŀƴ ƛƴŦƭǳŜƴŎŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ŀƴŘ ŀǉǳŀǘƛŎ Ƙŀōƛǘŀǘ 
ό5bw нлммύΦ  

wŀƛƴŘǊƻǇ ǎǇƭŀǎƘΣ ŦǊŜŜȊŜκǘƘŀǿΣ ŘǊȅ ǊŀǾŜƭΣ ŀƴŘ ōƛƻƎŜƴƛŎ ǇǊƻŎŜǎǎŜǎ ǎǳŎƘ ŀǎ ǿƛƴŘ ǘƘǊƻǿ ŀƴŘ ŀƴƛƳŀƭ 
ōǳǊǊƻǿƛƴƎ ŀǊŜ ƴŀǘǳǊŀƭ ŎŀǳǎŜǎ ƻŦ ǎƻƛƭ ŘŜǘŀŎƘƳŜƴǘΦ DǊŀǾƛǘȅ ŀƴŘ ƻǾŜǊƭŀƴŘ Ŧƭƻǿ ƻŦ ǿŀǘŜǊ ŀǊŜ ƴŀǘǳǊŀƭ 
ǘǊŀƴǎǇƻǊǘ ƳŜŎƘŀƴƛǎƳǎ ƻŦ ǘƘŜ ŘŜǘŀŎƘŜŘ ǎƻƛƭ ǇŀǊǘƛŎƭŜǎΦ hǾŜǊƭŀƴŘ Ŧƭƻǿ ƻŦ ǿŀǘŜǊ ǊŀǊŜƭȅ ƻŎŎǳǊǎ ǳƴŘŜǊ 
ƴŀǘǳǊŀƭ ŦƻǊŜǎǘ ŎƻƴŘƛǘƛƻƴǎ ōŜŎŀǳǎŜ ǘƘŜ ǎƻƛƭ ƛǎ ǳǎǳŀƭƭȅ ǇǊƻǘŜŎǘŜŘ ōȅ ŀƴ ŀōǎƻǊōŜƴǘΣ ǇǊƻǘŜŎǘƛǾŜ ƭŀȅŜǊ 
ƻŦ ƻǊƎŀƴƛŎ ƳŀǘŜǊƛŀƭ ǊŜǎǳƭǘƛƴƎ ŦǊƻƳ ǊŜǎƛŘǳŜ ƻŦ ǘƘŜ ŦƻǊŜǎǘ ǇƭŀƴǘǎΦ {ƻƛƭ ŎƻƳǇŀŎǘƛƻƴ Ŏŀƴ ƭŜŀŘ ǘƻ 
ƻǾŜǊƭŀƴŘ Ŧƭƻǿ ŀƴŘ ǎŜǊƛƻǳǎ ŜǊƻǎƛƻƴ ŎƻƴǎŜǉǳŜƴŎŜǎΦ IƛƭƭǎƭƻǇŜ ŀƴƎƭŜΣ ǎƻƛƭ ǘŜȄǘǳǊŜ ŀǎ ƛǘ ŀŦŦŜŎǘǎ Ƙƻǿ 
ǿŜƭƭ ǘƘŜ ǎƻƛƭ ƘƻƭŘǎ ƛǘǎŜƭŦ ǘƻƎŜǘƘŜǊΣ ŀƴŘ ŎƭƛƳŀǘŜ ŀǊŜ ƛƳǇƻǊǘŀƴǘ ƛƴŦƭǳŜƴŎŜǎ ƻƴ ǘƘŜ ƛƴƘŜǊŜƴǘ ŜǊƻǎƛƻƴ 
ƘŀȊŀǊŘ ƻŦ ǘƘŜ ǎƛǘŜ ό5bw нлммύΦ 
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!ƴȅ ŀŎǘƛǾƛǘȅ ǘƘŀǘ ǎǘǊƛǇǎ ǘƘŜ ǇǊƻǘŜŎǘƛǾŜ ŘǳŦŦ ƭŀȅŜǊ ǘƻ ǘƘŜ ōŀǊŜ ƳƛƴŜǊŀƭ ǎǳǊŦŀŎŜ Ƴŀȅ ŀƭƭƻǿ ǎǳǊŦŀŎŜ 
ŜǊƻǎƛƻƴΦ {ǳǊŦŀŎŜ ŜǊƻǎƛƻƴ Ŏŀƴ ŀƭǎƻ ƻŎŎǳǊ ƻƴ ŎƻƳǇŀŎǘŜŘ ǎǳǊŦŀŎŜǎ ǿƘŜǊŜ ǘƘŜ ŎŀǇŀŎƛǘȅ ƻŦ ǘƘŜ ǎƻƛƭ ǘƻ 
ǉǳƛŎƪƭȅ ŀōǎƻǊō ŦǊŜŜ ǿŀǘŜǊ ƛǎ ŘƛƳƛƴƛǎƘŜŘΦ ¢ƘŜ ǊŜǎǳƭǘ ƛǎ ǘƘŀǘ ǿŀǘŜǊ ƛǎ ǊŜŀŘƛƭȅ ŎƘŀƴƴŜƭƛȊŜŘ ƛƴǘƻ 
ǎǳǊŦŀŎŜ ŦƭƻǿǎΦ !ƳƻƴƎ ǘƘŜ ŀŎǘƛǾƛǘƛŜǎ Ƴƻǎǘ ƭƛƪŜƭȅ ǘƻ ŎŀǳǎŜ ǎǳǊŦŀŎŜ ŜǊƻǎƛƻƴ ŀǊŜ ǊƻŀŘǎΣ ǎƛƭǾƛŎǳƭǘǳǊŀƭ 
ǇǊŀŎǘƛŎŜǎ ƛƴǾƻƭǾƛƴƎ ƘƛƎƘ ƛƴǘŜƴǎƛǘȅ ōǊƻŀŘŎŀǎǘ ōǳǊƴǎ ƻǊ ƳŜŎƘŀƴƛŎŀƭ ǎŎŀǊƛŦƛŎŀǘƛƻƴΣ ǇƻƻǊ ȅŀǊŘƛƴƎ 
ǇǊŀŎǘƛŎŜǎΣ ŀƴŘ ƴŀǘǳǊŀƭ ǇǊƻŎŜǎǎŜǎ ǎǳŎƘ ŀǎ ǿƛƭŘŦƛǊŜ ό5bw нлммύΦ  

CƻǊŜǎǘ ƳŀƴŀƎŜƳŜƴǘ ŀŎǘƛǾƛǘƛŜǎ ǘƘŀǘ ŀŎŎŜƭŜǊŀǘŜ ǎƻƛƭ ŘŜǘŀŎƘƳŜƴǘ ŀƴŘ ǘǊŀƴǎǇƻǊǘ ƛƴŎƭǳŘŜ ǘƘƻǎŜ ǘƘŀǘ 
ŜȄǇƻǎŜ ōŀǊŜ ƳƛƴŜǊŀƭ ǎƻƛƭ ǘƻ ǘƘŜ ǿŜŀǘƘŜǊ ŀƴŘ ǘƘƻǎŜ ǘƘŀǘ ŎƻƳǇŀŎǘ ǎƻƛƭ ŀƴŘκƻǊ ƛƴǘŜǊŎŜǇǘ 
ǎǳōǎǳǊŦŀŎŜ Ŧƭƻǿ ȊƻƴŜǎΣ ŜƴŎƻǳǊŀƎƛƴƎ ƻǾŜǊƭŀƴŘ Ŧƭƻǿ ƛƴŎƭǳŘŜΦ !ŎǘƛǾƛǘƛŜǎ ǘƘŀǘ ŜȄǇƻǎŜ ōŀǊŜ ƳƛƴŜǊŀƭ 
ǎƻƛƭ ǘƻ ǘƘŜ ǿŜŀǘƘŜǊ ƛƴŎƭǳŘŜ ǊƻŀŘ ŎƻƴǎǘǊǳŎǘƛƻƴ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜΤ ȅŀǊŘƛƴƎ ǘŜŎƘƴƛǉǳŜǎ ǘƘŀǘ ŘƛǎǘǳǊō 
ǘƘŜ ŘǳŦŦ ƭŀȅŜǊ ǎǳŎƘ ŀǎ ǎƪƛŘŘŜǊκǘǊŀŎǘƻǊ ȅŀǊŘƛƴƎΣ ƴƻ ǎǳǎǇŜƴǎƛƻƴ ŀƴŘ ƻƴŜ ŜƴŘ ǎǳǎǇŜƴǎƛƻƴ ŎŀōƭŜ 
ȅŀǊŘƛƴƎΤ ŀƴŘ ǎƛǘŜ ǇǊŜǇŀǊŀǘƛƻƴ ǘŜŎƘƴƛǉǳŜǎ ǎǳŎƘ ŀǎ ōǳǊƴƛƴƎ ƻǊ ǎŎŀǊƛŦƛŎŀǘƛƻƴΦ  !ŎǘƛǾƛǘƛŜǎ ǘƘŀǘ 
ŎƻƳǇŀŎǘ ǎƻƛƭ ŀƴŘκƻǊ ƛƴǘŜǊŎŜǇǘ ǎǳōǎǳǊŦŀŎŜ Ŧƭƻǿ ȊƻƴŜǎ ƛƴŎƭǳŘŜ ǊƻŀŘ ŀƴŘ ƭŀƴŘƛƴƎ ŎƻƴǎǘǊǳŎǘƛƻƴ ŀƴŘ 
ǎƪƛŘ ǘǊŀƛƭǎ ό5bw нлммύΦ   

LŦ ǿŀǘŜǊ ōŀǊǎ ŀƴŘ ƻǘƘŜǊ ǿŀǘŜǊ ŎƻƴǘǊƻƭ ƳŜŀǎǳǊŜǎ ŀǊŜ ƴŜƎƭŜŎǘŜŘΣ ǊǳƴƻŦŦ ŦǊƻƳ ǊƻŀŘǎΣ Ŏǳǘπ ŀƴŘ Ŧƛƭƭπ
ǎƭƻǇŜǎΣ ǎƪƛŘ ǘǊŀƛƭǎΣ ŜǘŎΦ Ŏŀƴ ŎƻƴǘǊƛōǳǘŜ ǘƻ ƘƛƭƭǎƭƻǇŜ ŜǊƻǎƛƻƴΦ ¢ƘŜǎŜ ŦŜŀǘǳǊŜǎ ŀŎǘƛǾŜƭȅ ǇǊƻŘǳŎŜ 
ǎŜŘƛƳŜƴǘ ƛƴ Ƴƻǎǘ ǿŀǘŜǊǎƘŜŘǎΣ ǿƛǘƘ ŎƻƴǎǘǊǳŎǘƛƻƴ ǇǊŀŎǘƛŎŜǎ ŀƴŘ ŘǊŀƛƴŀƎŜ ŘŜǎƛƎƴ ƛƴŦƭǳŜƴŎƛƴƎ Ƙƻǿ 
ƳǳŎƘ ǎŜŘƛƳŜƴǘ ƛǎ ŘŜƭƛǾŜǊŜŘ ǘƻ ǎǘǊŜŀƳǎ ό5bw нлммύΦ   

Iƻǿ ŦŀǊ ƳŀǘŜǊƛŀƭ Ŏŀƴ ōŜ ǘǊŀƴǎǇƻǊǘŜŘ ƻƴ ǎƭƻǇŜǎΣ ŀƴŘ Ƙƻǿ ƛǘ ōŜƘŀǾŜǎ ƻƴŎŜ ƛǘ ŜƴǘŜǊǎ ǘƘŜ ǎǘǊŜŀƳΣ 
ŀǊŜ ƭŀǊƎŜƭȅ ŘŜǘŜǊƳƛƴŜŘ ōȅ ǘƘŜ ƴŀǘǳǊŜ ƻŦ ǘƘŜ ǎƭƻǇŜ ŀƴŘ ǘƘŜ ǘŜȄǘǳǊŜ ƻŦ ǘƘŜ ǎŜŘƛƳŜƴǘ ό5bw нлммύΦ 

CŀŎǘƻǊǎ ǘƘŀǘ ƛƴŦƭǳŜƴŎŜ ŘŜƭƛǾŜǊȅ ǘƻ ǘƘŜ ǎǘǊŜŀƳ ǎȅǎǘŜƳ ƛƴŎƭǳŘŜ ό5bw нлммύΥ  

IƛƭƭǎƭƻǇŜ 9Ǌƻǎƛƻƴ  

¶ Proximity of erosion to the stream system  

¶ Slope angle  

¶ Soil texture, reflecting differences in the distance that various particle sizes would travel  

¶ Areas where overland flow occurs  

wƻŀŘ ŜǊƻǎƛƻƴ  

¶ Amount and condition of road prism area that drains directly into the stream system  

¶ Traffic levels on the direct entry area of the road surface  

¶ Material used for road surfacing  

{ƻƳŜ ƻŦ ǘƘŜ ƴŀǘǳǊŀƭ ŎƻƴŘƛǘƛƻƴǎ ǘƘŀǘ ƭƛƳƛǘ ŘŜƭƛǾŜǊȅ ƻŦ ŜǊƻŘŜŘ ǎƻƛƭ ǘƻ ǘƘŜ ǎǘǊŜŀƳ ƛƴŎƭǳŘŜ ǾŜƎŜǘŀǘŜŘ 
ŀǊŜŀǎ ŀƭƻƴƎ ǎǘǊŜŀƳǎ ǘƘŀǘ Ŏŀƴ ŦƛƭǘŜǊ ƻǳǘ ǎƻƛƭ ǇŀǊǘƛŎƭŜǎΣ ŀƴŘ ǘƻǇƻƎǊŀǇƘƛŎ ŎƻƴŘƛǘƛƻƴǎ ǘƘŀǘ ǇǊŜǾŜƴǘ 
ŜǊƻŘŜŘ ƳŀǘŜǊƛŀƭ ŦǊƻƳ ŜƴǘŜǊƛƴƎ ǘƘŜ ǎǘǊŜŀƳΦ aŀƴŀƎŜƳŜƴǘ ǇǊŀŎǘƛŎŜǎ ǘƘŀǘ Ŏŀƴ ƭƛƳƛǘ ŘŜƭƛǾŜǊȅ ƻŦ 
ŜǊƻŘŜŘ ǎƻƛƭ ŦǊƻƳ ƘƛƭƭǎƭƻǇŜǎ ǘƻ ǘƘŜ ǎǘǊŜŀƳ ǎȅǎǘŜƳ ƛƴŎƭǳŘŜ ƳƛƴƛƳƛȊƛƴƎ ŘǳŦŦ ŘƛǎǘǳǊōŀƴŎŜΣ ǿŀǘŜǊπ
ōŀǊǊƛƴƎ ŀƴŘκƻǊ ƎǊŀǎǎπǎŜŜŘƛƴƎ ŜȄǇƻǎŜŘ ŀǊŜŀǎ ƴŜŀǊ ǎǘǊŜŀƳǎΣ ŀƴŘ ŀǾƻƛŘƛƴƎ ŎƻƳǇŀŎǘƛƴƎ ǘƘŜ ǎƻƛƭΦ 
aƛƴƛƳƛȊƛƴƎ ǘƘŜ ǊƻŀŘ ǎǳǊŦŀŎŜ ŀǊŜŀ ǘƘŀǘ ŘŜƭƛǾŜǊǎ ŘƛǊŜŎǘƭȅ ƛƴǘƻ ǘƘŜ ǎǘǊŜŀƳΣ ƳŀƛƴǘŀƛƴƛƴƎ ƛǘ ŀŎŎƻǊŘƛƴƎ 
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ǘƻ ǘƘŜ ǘǊŀŦŦƛŎ ƭŜǾŜƭǎΣ ŀƴŘ ƭƛƳƛǘƛƴƎ ǘǊŀŦŦƛŎ ŘǳǊƛƴƎ ǿŜǘ ǿŜŀǘƘŜǊ ŀǊŜ ƳŀƴŀƎŜƳŜƴǘ ǘŜŎƘƴƛǉǳŜǎ ǘƘŀǘ 
Ƴŀȅ ƘŜƭǇ ŎƻƴǘǊƻƭ ǘƘŜ ŜƴǘǊȅ ƻŦ ŜǊƻǎƛƻƴ ƳŀǘŜǊƛŀƭ ƛƴǘƻ ǎǘǊŜŀƳǎ ό5bw нлммύΦ 

Road networks in many upland areas of the Pacific Northwest are the most important source of 

management-accelerated delivery of sediment to anadromous fish habitats. The sediment 

contribution to streams from roads is often much greater than that from all other land 

management activities combined, including log skidding and yarding. Road related landsliding, 

surface erosion and stream channel diversions frequently deliver large quantities of sediment to 

streams, both chronically and catastrophically during large storms. Roads may have unavoidable 

effects on streams, no matter how well they are located, designed or maintained. Many older 

roads with poor locations and inadequate drainage control and maintenance pose high risks of 

erosion and sedimentation of stream habitats (USDA 1993). 

{ŜŘƛƳŜƴǘ ȅƛŜƭŘ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ŜȄƛǎǘƛƴƎ ǊƻŀŘ ǎȅǎǘŜƳ ǿŀǎ ŜǎǘƛƳŀǘŜŘ ŦƻǊ ǘƘŜ bƻǊǘƘ /ƭŀŎƪŀƳŀǎ 
LƴǘŜƎǊŀǘŜŘ wŜǎƻǳǊŎŜ ŀƴŀƭȅǎƛǎ ǿŀǘŜǊǎƘŜŘǎ ǳǎƛƴƎ ǘƘŜ Dw!Ltψ[ƛǘŜ ƳƻŘŜƭΦ 

Dw!Ltψ[ƛǘŜ ƛǎ ŀ ǎȅǎǘŜƳ ƻŦ ǘƻƻƭǎ ŘŜǾŜƭƻǇŜŘ ŦƻǊ !ǊŎDL{ ǘƘŀǘ ƛǎ ǳǎŜŘ ǘƻ ƳƻŘŜƭ ǊƻŀŘπǊŜƭŀǘŜŘ 
ǎŜŘƛƳŜƴǘ ƛƳǇŀŎǘǎ ǘƻ ǎǘǊŜŀƳ ƘŀōƛǘŀǘǎΦ  Dw!Ltψ[ƛǘŜ ǳǎŜǎ ŀ ǘƻǇƻƎǊŀǇƘƛŎ ƳƻŘŜƭΣ ŀƭƻƴƎ ǿƛǘƘ ƻǘƘŜǊ 
ƛƴǇǳǘǎΣ ǘƻ ŎǊŜŀǘŜ ǊƻŀŘ ǎŜƎƳŜƴǘǎΣ ŀǇǇƭƛŜǎ ŀǾŜǊŀƎŜ ǾŜƎŜǘŀǘƛƻƴ ǇŀǊŀƳŜǘŜǊǎ ŀƴŘ ŎŀƭŎǳƭŀǘŜǎ ǎŜŘƛƳŜƴǘ 
ǇǊƻŘǳŎǘƛƻƴ ŦǊƻƳ ƛƴŘƛǾƛŘǳŀƭ ǊƻŀŘ ǎŜƎƳŜƴǘǎΣ ǳǎŜǎ ŀ ƭƻŎŀƭ ǇƻƭȅƴƻƳƛŀƭ Ŧƛǘ ǘƻ ŘŜǎŎǊƛōŜ ǎǘǊŜŀƳ 
ŎƻƴƴŜŎǘƛƻƴ ǇǊƻōŀōƛƭƛǘƛŜǎ ŀƴŘ ŦǊŀŎǘƛƻƴŀƭ ǎŜŘƛƳŜƴǘ ŘŜƭƛǾŜǊȅ ōŀǎŜŘ ƻƴ Ŧƭƻǿ ŘƛǎǘŀƴŎŜ ǘƻ ǎǘǊŜŀƳǎΣ 
ŀƴŘ ŀŎŎǳƳǳƭŀǘŜǎ ǊƻǳǘŜŘ ǎŜŘƛƳŜƴǘ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ƳƻŘŜƭƭŜŘ ǎǘǊŜŀƳ ƴŜǘǿƻǊƪ όbŜƭǎƻƴΣ [ǳŎŜ ŀƴŘ 
.ƭŀŎƪ нлмуύΦ  

²ƘŜƴ ǳǎŜŘ ŦƻǊ ŀƭǘŜǊƴŀǘƛǾŜǎ ŀƴŀƭȅǎƛǎΣ Dw!Ltψ[ƛǘŜ ŀƭƭƻǿǎ ǘƘŜ ǳǎŜǊ ǘƻ ǎǇŜŎƛŦȅ ǾŀǊƛƻǳǎ ǘǊŜŀǘƳŜƴǘ 
ƻǇǘƛƻƴǎ ŦƻǊ ƛƴŘƛǾƛŘǳŀƭ ǊƻŀŘǎ ŀƴŘ ǘƘŜƴ ƳƻŘŜƭǎ ǘƘŜ ǊƻŀŘπǊŜƭŀǘŜŘ ǎŜŘƛƳŜƴǘ ŎƻƴŘƛǘƛƻƴǎ ŀǘ ǘƘŜ ƛƴƛǘƛŀƭ 
ŎƻƴŘƛǘƛƻƴ όōŜŦƻǊŜ ǿƻǊƪ ōŜƎƛƴǎύΣ ŘƛǎǘǳǊōŜŘ ŎƻƴŘƛǘƛƻƴ όƛƳƳŜŘƛŀǘŜƭȅ ǇƻǎǘπǿƻǊƪ ƻǊ ŘǳǊƛƴƎ ƘŀǳƭύΣ 
ŀƴŘ ǘƘŜ ǊŜŎƻǾŜǊŜŘ ŎƻƴŘƛǘƛƻƴ όƻƴŎŜ ǾŜƎŜǘŀǘƛƻƴ Ƙŀǎ ǊŜŎƻǾŜǊŜŘ ǘƻ ƴƻǊƳŀƭ ǾŀƭǳŜǎύΦ   

¢Ƙƛǎ ƳƻŘŜƭ ǿŀǎ ǎŜƭŜŎǘŜŘ ōŜŎŀǳǎŜ ƛǘ ŀƭƭƻǿǎ ŦƻǊ ǎǘŀƴŘŀǊŘƛȊŜŘ ŀƴŘ ǊŜǇŜŀǘŀōƭŜ ŎŀƭŎǳƭŀǘƛƻƴǎ ƻŦ ǊƻŀŘ 
ǎǳǊŦŀŎŜ ŜǊƻǎƛƻƴ ǳǎƛƴƎ ǘƘŜ ǎǘŀƴŘŀǊŘ CƻǊŜǎǘ {ŜǊǾƛŎŜ ǊƻŀŘ ƴŜǘǿƻǊƪ DL{ ŘŀǘŀǎŜǘΦ 

tǊŜǎŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ Dw!Ltψ[ƛǘŜ ƳƻŘŜƭ ǊŜǎǳƭǘǎ ŀǊŜ ƛƴǘŜƴŘŜŘ ǘƻ ǇǊƻǾƛŘŜ ŀ ƳŜŀƴǎ ƻŦ ŎƻƳǇŀǊƛƴƎ 
ŜȄƛǎǘƛƴƎ ŎƻƴŘƛǘƛƻƴǎ ǿƛǘƘ ǘƘŜ ǇǊƻǇƻǎŜŘ ǇǊƻƧŜŎǘ ƛƴ ǿƘƛŎƘ ōƻǘƘ ŜȄƛǎǘƛƴƎ ŀƴŘ ǇǊƻǇƻǎŜŘ ŀŎǘƛƻƴǎ 
ǳǘƛƭƛȊŜ ǘƘŜ ǎŀƳŜ ŀǎǎǳƳǇǘƛƻƴǎ ŀƴŘ ǘƻ ƎƛǾŜ ŀ ŎƻƳǇŀǊƛǎƻƴ ƛƴ ōǊƻŀŘ ǘŜǊƳǎ ƻŦ ƴŀǘǳǊŀƭ ǘƻ 
ƳŀƴŀƎŜƳŜƴǘ ǊŜƭŀǘŜŘ ǎŜŘƛƳŜƴǘ ȅƛŜƭŘǎ ǿƛǘƘƛƴ ǘƘŜ bƻǊǘƘ /ƭŀŎƪŀƳŀǎ LƴǘŜƎǊŀǘŜŘ wŜǎƻǳǊŎŜ tǊƻƧŜŎǘ 
ŀǊŜŀΦ  !ǎ ǿƛǘƘ ǘƘŜ ²ŀǎƘƛƴƎǘƻƴ {ǘŀǘŜ wƻŀŘ {ǳǊŦŀŎŜ 9Ǌƻǎƛƻƴ aƻŘŜƭ ό5ǳōŞ Ŝǘ ŀƭΦ нллпύ iǘ ƛǎ 
ŀǇǇǊƻǇǊƛŀǘŜ ǘƻ ƭƻƻƪ ŀǘ ǘƘŜ ǊŜƭŀǘƛǾŜ ŘƛŦŦŜǊŜƴŎŜǎ ƛƴ ŜǊƻǎƛƻƴ ŜǎǘƛƳŀǘŜǎ ǿƘŜƴ ŎƻƳǇŀǊƛƴƎ ǿŀǘŜǊǎƘŜŘ 
ŀǊŜŀǎ ƻǊ ǊƻŀŘ ǎŜƎƳŜƴǘǎΣ ōǳǘ ǘƘŜ ǎŜŘƛƳŜƴǘ ǾŀƭǳŜǎ ǎƘƻǳƭŘ ŀƭǿŀȅǎ ōŜ ǊŜƎŀǊŘŜŘ ŀǎ ŜǎǘƛƳŀǘŜǎ ƴƻǘ 
ŀōǎƻƭǳǘŜ ǾŀƭǳŜǎΦ  !ƴȅ ǇǊŜŘƛŎǘŜŘ ǊǳƴƻŦŦ ƻǊ ŜǊƻǎƛƻƴ ǾŀƭǳŜππōȅ ŀƴȅ ƳƻŘŜƭππǿƛƭƭ ōŜΣ ŀǘ ōŜǎǘΣ ǿƛǘƘƛƴ 
Ǉƭǳǎ ƻǊ Ƴƛƴǳǎ рл ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ǘǊǳŜ ǾŀƭǳŜΦ 9Ǌƻǎƛƻƴ ǊŀǘŜǎ ŀǊŜ ƘƛƎƘƭȅ ǾŀǊƛŀōƭŜΣ ŀƴŘ ǘƘŜ ƳƻŘŜƭǎ 
ǇǊŜŘƛŎǘ ƻƴƭȅ ŀ ǎƛƴƎƭŜ ǾŀƭǳŜΦ  wŜǇƭƛŎŀǘŜŘ ǊŜǎŜŀǊŎƘ Ƙŀǎ ǎƘƻǿƴ ǘƘŀǘ ƻōǎŜǊǾŜŘ ŜǊƻǎƛƻƴ ǾŀƭǳŜǎ ǾŀǊȅ 
ǿƛŘŜƭȅ ŦƻǊ ƛŘŜƴǘƛŎŀƭ ǇƭƻǘǎΣ ŀƴŘ ŦƻǊ ǘƘŜ ǎŀƳŜ Ǉƭƻǘ ŦǊƻƳ ȅŜŀǊ ǘƻ ȅŜŀǊ ό9ƭƭƛƻǘ Ŝǘ ŀƭΦ нлллύΦ 

¢ƘŜ ǊƻŀŘ ƴŜǘǿƻǊƪ ǳǎŜŘ ǘƻ ŜǎǘƛƳŀǘŜ ǘƘŜ ǎŜŘƛƳŜƴǘ ȅƛŜƭŘ ŦƻǊ ǘƘŜ ŜȄƛǎǘƛƴƎ ǊƻŀŘ ǎȅǎǘŜƳ ǳǎŜŘ ǘƘŜ 
CƻǊŜǎǘ {ŜǊǾƛŎŜ ǊƻŀŘ ƴŜǘǿƻǊƪ ŘŀǘŀǎŜǘ ŀƴŘ ǿƘŜǊŜ ƛǘ ǿŀǎ ƴƻǘ ŀǾŀƛƭŀōƭŜ ǘƘŜ .[a ƎǊƻǳƴŘ 
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ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ŘŀǘŀǎŜǘ ǿŀǎ ǳǎŜŘΦ  hŦŦπIƛƎƘǿŀȅ ±ŜƘƛŎƭŜ όhI±ύ ǊƻǳǘŜǎ όōƻǘƘ ŀǳǘƘƻǊƛȊŜŘ ŀƴŘ 
ǳƴŀǳǘƘƻǊƛȊŜŘύ ǿŜǊŜ ŀƭǎƻ ŀŘŘŜŘ ǘƻ ǘƘŜ ƴŜǘǿƻǊƪΦ  

Table 19 Estimated Sediment Yield from the Existing Road System ï North Clackamas Integrated Resource 
Analysis Subwatersheds 

{ǳōǿŀǘŜǊǎƘŜŘ 
9ǎǘƛƳŀǘŜŘ ǘƻƴǎ ƻŦ {ŜŘƛƳŜƴǘ 5ŜƭƛǾŜǊȅ ǇŜǊ ȅŜŀǊ ŦǊƻƳ 
ǘƘŜ ŜȄƛǎǘƛƴƎ ǊƻŀŘ ǎȅǎǘŜƳ 

IŜƭƛƻƴ /ǊŜŜƪπ/ƭŀŎƪŀƳŀǎ wƛǾŜǊ стΦл 

bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ орфΦо 

wƻŀǊƛƴƎ wƛǾŜǊ смΦр 

пΦнΦпΦм π ¢ǳǊōƛŘƛǘȅ 

¢ǳǊōƛŘƛǘȅ ƛǎ ŀƴ ƻǇǘƛŎŀƭ ƳŜŀǎǳǊŜ ƻŦ ǿŀǘŜǊ ŎƭŀǊƛǘȅ ŀƴŘ ƛǎ ŀƭǎƻ ŀƴ ƛƴŘƛŎŀǘƻǊ ƻŦ ǘƘŜ ŀƳƻǳƴǘ ŀƴŘ ǘȅǇŜ 
ƻŦ ƳŀǘŜǊƛŀƭ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ ǿŀǘŜǊ ό¦{5! мффтύΦ 

¢ǳǊōƛŘƛǘȅ ƛǎ ŀƴ ƛƳǇƻǊǘŀƴǘ ǇŀǊŀƳŜǘŜǊ ƻŦ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊ ŦƻǊ ōƻǘƘ ŀŜǎǘƘŜǘƛŎ ŀƴŘ ǇǊŀŎǘƛŎŀƭ ǊŜŀǎƻƴǎΦ 
{ǳǎǇŜƴŘŜŘ ƳŀǘǘŜǊ ǇǊƻǾƛŘŜǎ ŀǊŜŀǎ ǿƘŜǊŜ ƳƛŎǊƻƻǊƎŀƴƛǎƳǎ Ƴŀȅ ƴƻǘ ŎƻƳŜ ƛƴǘƻ ŎƻƴǘŀŎǘ ǿƛǘƘ 
ŎƘƭƻǊƛƴŜ ŘƛǎƛƴŦŜŎǘŀƴǘǎΣ ǎƻ ƘƛƎƘ ǘǳǊōƛŘƛǘȅ ƭŜǾŜƭǎ Ƴŀȅ ƭƛƳƛǘ ǘƘŜ ŜŦŦƛŎŀŎȅ ƻŦ ƴƻǊƳŀƭ ǘǊŜŀǘƳŜƴǘ 
ǇǊƻŎŜŘǳǊŜǎ όaŀŎ5ƻƴŀƭŘ Ŝǘ ŀƭΦ мффмύΦ 

9ǾŜƴ ŀǘ ǎƘƻǊǘπǘŜǊƳ ǇǳƭǎŜǎ ƻǊ ŜȄǇƻǎǳǊŜ ŘǳǊŀǘƛƻƴǎΣ ǘƘŜ ōŜǎǘ ŀǾŀƛƭŀōƭŜ ǎŎƛŜƴŎŜ ƛƴŎƭǳŘŜǎ 
ǊŜǎŜŀǊŎƘ ƛƴŘƛŎŀǘƛƴƎ ǘƘŀǘ ǘǳǊōƛŘƛǘȅ ƭŜǾŜƭǎ ŀōƻǾŜ нлπол b¢¦ǎ ŎƻǳƭŘ ŎŀǳǎŜ Ǝƛƭƭ ŦƭŀǊƛƴƎ ƻǊ 
ƛǊǊƛǘŀǘƛƻƴ ŀƴŘ ŀŘǾŜǊǎŜ ōŜƘŀǾƛƻǊŀƭ ǊŜǎǇƻƴǎŜǎΣ ǿƘƛŎƘ Ƴŀȅ ƛƴǾƻƭǾŜ ŀƭǘŜǊŀǘƛƻƴ ǘƻ ŦŜŜŘƛƴƎ ŀƴŘ 
ǎƻŎƛŀƭ ƘƛŜǊŀǊŎƘȅΦ ¢Ƙŀǘ ǎŀƳŜ ǊŜǎŜŀǊŎƘ ǎƘƻǿŜŘ ǘƘŀǘΣ ŀǎ ǘƘŜ ǘǳǊōƛŘƛǘȅ ƭŜǾŜƭǎ ƳƻǾŜŘ ŦǊƻƳ ол ǳǇ 
ǘƻ сл b¢¦ǎΣ ŦŜŜŘƛƴƎ ǿŀǎ ŦƻǳƴŘ ǘƻ ōŜ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ǊŜŘǳŎŜŘ ό¦{5/ нлмсύΦ 

aƻǎǘ ǎǘǳŘƛŜǎ ƻŦ ǘƘŜ ŜŦŦŜŎǘǎ ƻŦ ƳŀƴŀƎŜƳŜƴǘ ŀŎǘƛǾƛǘƛŜǎ ƻƴ ǎǘǊŜŀƳǎ ƘŀǾŜ ƳŜŀǎǳǊŜŘ ǎǳǎǇŜƴŘŜŘ 
ǎŜŘƛƳŜƴǘ ǊŀǘƘŜǊ ǘƘŀƴ ǘǳǊōƛŘƛǘȅΣ ŀǎ ǎǳǎǇŜƴŘŜŘ ǎŜŘƛƳŜƴǘ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ŀǊŜ ƴƻǘ 
ŘŜǇŜƴŘŜƴǘ ǳǇƻƴ ǘƘŜ ǘȅǇŜǎ ƻŦ ƳŀǘŜǊƛŀƭǎ ƛƴ ǎǳǎǇŜƴǎƛƻƴΦ IŜƴŎŜ ǘƘŜ ŜŦŦŜŎǘǎ ƻŦ ƳŀƴŀƎŜƳŜƴǘ 
ŀŎǘƛǾƛǘƛŜǎ ƻƴ ǘǳǊōƛŘƛǘȅ ƎŜƴŜǊŀƭƭȅ ƘŀǾŜ ǘƻ ōŜ ƛƴŦŜǊǊŜŘ ŦǊƻƳ ǘƘŜ ǊŜƭŀǘƛǾŜƭȅ ƴǳƳŜǊƻǳǎ ǎǘǳŘƛŜǎ 
ǘƘŀǘ ƘŀǾŜ ƳƻƴƛǘƻǊŜŘ ǎǳǎǇŜƴŘŜŘ ǎŜŘƛƳŜƴǘ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎΦ 9ȄǘǊŀǇƻƭŀǘƛƻƴ ŦǊƻƳ ǘƘŜǎŜ ǎǘǳŘƛŜǎ 
ƛǎ ǳǎǳŀƭƭȅ ǇƻǎǎƛōƭŜ ōŜŎŀǳǎŜ ƻŦ ǘƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǘƘŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ƻŦ ǎǳǎǇŜƴŘŜŘ 
ǎŜŘƛƳŜƴǘ ŀƴŘ ǘǳǊōƛŘƛǘȅ όaŀŎ5ƻƴŀƭŘ Ŝǘ ŀƭΦ мффмύΦ 

Lƴ ƎŜƴŜǊŀƭΣ ǘƘŜ ǎŀƳŜ ŀŎǘƛǾƛǘƛŜǎ ǘƘŀǘ ƎŜƴŜǊŀǘŜ ƭŀǊƎŜ ŀƳƻǳƴǘǎ ƻŦ ǎǳǎǇŜƴŘŜŘ ǎŜŘƛƳŜƴǘ ǿƛƭƭ ƳƻǊŜ ƻǊ 
ƭŜǎǎ ǇǊƻǇƻǊǘƛƻƴŀƭƭȅ ƛƴŎǊŜŀǎŜ ǘǳǊōƛŘƛǘȅ όaŀŎ5ƻƴŀƭŘ Ŝǘ ŀƭΦ мффмύΦ 

¢ƘŜǊŜ ƛǎ ƭƛƳƛǘŜŘ ǘǳǊōƛŘƛǘȅ Řŀǘŀ ƻƴ ǘƘŜ ǎǘǊŜŀƳǎ ƛƴ ǘƘŜ ǎǳōǿŀǘŜǊǎƘŜŘǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ bƻǊǘƘ 
/ƭŀŎƪŀƳŀǎ LƴǘŜƎǊŀǘŜŘ wŜǎƻǳǊŎŜ ǇǊƻƧŜŎǘΦ ¢ǳǊōƛŘƛǘȅ ǿŀǎ ƳŜŀǎǳǊŜŘ ōȅ ǘƘŜ ¦{D{ ƛƴ ǘƘŜ /ƭŀŎƪŀƳŀǎ 
wƛǾŜǊ ŀǘ /ŀǊǘŜǊ .ǊƛŘƎŜ ŦǊƻƳ !ǇǊƛƭ пΣ нллр ǘƻ bƻǾŜƳōŜǊ нлΣ нлмсΦ  ¢ƘŜ ŎƘŀǊǘ ƻŦ ǘǳǊōƛŘƛǘȅ ŘŜǘŀƛƭǎ 
ǘƘŀǘ ǘƘŜ нл b¢¦ ƭŜǾŜƭ ƻŦ ǘǳǊōƛŘƛǘȅ ƛǎ ŜȄŎŜŜŘŜŘ ǊŜƎǳƭŀǊƭȅ ŀƴŘ ǘƘŜ сл b¢¦ ƭŜǾŜƭ ƛǎ ŜȄŎŜŜŘŜŘ ŀǘ ƭŜŀǎǘ 
ƻƴŎŜ ŀ ȅŜŀǊΦ  ¢ƘŜ /ŀǊǘŜǊ .ǊƛŘƎŜ ǎƛǘŜ ƛǎ ŀǘ ǘƘŜ ǳǇǎǘǊŜŀƳ ŜƴŘ ƻŦ ǘƘŜ ǇƭŀƴƴƛƴƎ ŀǊŜŀ ƛƴ ǘƘŜ IŜƭƛƻƴ 
/ǊŜŜƪ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ ǎǳōǿŀǘŜǊǎƘŜŘ ǎƻ ǘƘŜ ŀǊŜŀ ƛƴ ǘƘŜ ǳǇǎǘǊŜŀƳ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ŀǎǎƻŎƛŀǘŜŘ 
ǎǳōǿŀǘŜǊǎƘŜŘǎ ǿƻǳƭŘ ōŜ ŀǇǇǊƻȄƛƳŀǘŜƭȅ оΦн ƳƛƭŜǎ ƻŦ ǘƘŜ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ ŀƴŘ ǘƘŜ wƻŀǊƛƴƎ wƛǾŜǊ 
ǎǳōǿŀǘŜǊǎƘŜŘΦ  9ƭŜǾŀǘŜŘ ƭŜǾŜƭǎ ƻŦ ǘǳǊōƛŘƛǘȅ ŘǳǊƛƴƎ ǎǘƻǊƳǎ ƳŀȅōŜ ōŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŎƻƴŘƛǘƛƻƴǎ 
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ƛƴ ǘƘŜ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ ǳǇǎǘǊŜŀƳ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ŀǊŜŀ 5Ŝwƻƻ нлмп ǎǘŀǘŜŘ ǘƘŜ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ 
ŀƭǊŜŀŘȅ ǘǊŀƴǎǇƻǊǘǎ ƳƻŘŜǊŀǘŜ ǉǳŀƴǘƛǘƛŜǎ ƻŦ ŦƛƴŜ ǎŜŘƛƳŜƴǘ ŘǳǊƛƴƎ ǎǘƻǊƳ ŜǾŜƴǘǎ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ 
ƴǳƳŜǊƻǳǎ ŀŎǘƛǾŜ ƭŀƴŘǎƭƛŘŜǎ ŀƭƻƴƎ ƛǘǎ ōŀƴƪǎ ŦǳǊǘƘŜǊ ǳǇǎǘǊŜŀƳ ŦǊƻƳ ǘƘŜ ŦƛǊŜΦ 

 

Figure 15 Turbidity in the Clackamas River at Carter Bridge from April 4, 2005 to November 20, 2016 

пΦнΦпΦн π {ŜŘƛƳŜƴǘ wƻǳǘƛƴƎ 

{ŜŘƛƳŜƴǘ ŘŜƭƛǾŜǊȅ ŦǊƻƳ ǘƘŜ ǊƻŀŘ ǎǳǊŦŀŎŜ ŜǊƻǎƛƻƴ ƛǎ ŜǇƛǎƻŘƛŎ ŀƴŘ ƛǎ ŜȄǇŜŎǘŜŘ ǘƻ ōŜ ǎǇǊŜŀŘ ƻǳǘ 
ƻǾŜǊ ǘƛƳŜ ŀƴŘ ǎǇŀŎŜΦ  !ƴƴǳŀƭ ǎŜŘƛƳŜƴǘ ȅƛŜƭŘ ƛǎ ŜȄǘǊŜƳŜƭȅ ŘƛŦŦƛŎǳƭǘ ǘƻ ǇǊŜŘƛŎǘ ŘǳŜ ǘƻ ǘƘŜ ŜǇƛǎƻŘƛŎ 
ƴŀǘǳǊŜ ƻŦ ŎƭƛƳŀǘƛŎ ŜǾŜƴǘǎ ǘƘŀǘ ƛƴƛǘƛŀǘŜ ƳƻǾŜƳŜƴǘΦ ²ƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ǘƘŜ ǊƻŀŘ ǎȅǎǘŜƳ ƭŜǎǎ ǘƘŀƴ мл҈ 
ƻŦ ǘƘŜ ǊƻŀŘ ƴŜǘǿƻǊƪ ƻŦǘŜƴ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ фл҈ ƻŦ ǊƻŀŘ ǎŜŘƛƳŜƴǘ ŘŜƭƛǾŜǊȅ όwaw{ нлмпύΦ 

hƴŎŜ ǊƻŀŘ ǎŜŘƛƳŜƴǘ ŜƴǘŜǊǎ ŀ ǎǘǊŜŀƳ ƛǘ ƛƴǘŜǊŀŎǘǎ ǿƛǘƘ ǘƘŜ ŎƻƳǇƭŜȄ ǎǘǊŜŀƳ ŘȅƴŀƳƛŎǎΦ  Lƴ ŀ ǎǘǳŘȅ 
ƻƴ ǘƘŜ ƎŜƴŜǊŀǘƛƻƴ ŀƴŘ ŦŀǘŜ ƻŦ ǊƻŀŘπǎǳǊŦŀŎŜ ǎŜŘƛƳŜƴǘ ƛƴ ŦƻǊŜǎǘŜŘ ǿŀǘŜǊǎƘŜŘǎ ƛƴ {ƻǳǘƘǿŜǎǘŜǊƴ 
²ŀǎƘƛƴƎǘƻƴ ό.ƛƭōȅ Ŝǘ ŀƭΦ мфуфύ ά!ǇǇǊƻȄƛƳŀǘŜƭȅ оп҈ ƻŦ ǎǳǊǾŜȅŜŘ ǊƻŀŘ ŘǊŀƛƴŀƎŜ Ǉƻƛƴǘǎ ŜƴǘŜǊŜŘ 
ǎǘǊŜŀƳǎ Ƴŀƛƴƭȅ ŦƛǊǎǘπ ƻǊ ǎŜŎƻƴŘπƻǊŘŜǊ ŎƘŀƴƴŜƭǎΦ  ¢ƘǳǎΣ ǘƘŜ ŘŜƭƛǾŜǊȅ ƻŦ ǊƻŀŘ ǎŜŘƛƳŜƴǘ ǘƻ ƭŀǊƎŜǊ 
ǎǘǊŜŀƳǎ ƻŦǘŜƴ ŘŜǇŜƴŘŜŘ ƻƴ ƛǘǎ ǘǊŀƴǎǇƻǊǘ ǘƘǊƻǳƎƘ ǘƘŜǎŜ ǎƳŀƭƭŜǊ ŎƘŀƴƴŜƭǎΦ {Ƴŀƭƭ ǎǘǊŜŀƳǎ 
ǘŜƳǇƻǊŀǊƛƭȅ ǊŜǘŀƛƴŜŘ ŀ ƘƛƎƘ ǇǊƻǇƻǊǘƛƻƴ ƻŦ ǊƻŀŘ ǎŜŘƛƳŜƴǘ ƛƴǇǳǘ ǘƻ ǘƘŜƳΦ /ƻŀǊǎŜǊ ǇŀǊǘƛŎƭŜǎ ǿŜǊŜ 
ǊŜǘŀƛƴŜŘ ŀǘ ŀ ƘƛƎƘŜǊ ǊŀǘŜ ǘƘŀƴ ŦƛƴŜǊ ƳŀǘŜǊƛŀƭΦ 5ǳŜ ǘƻ ǘƘŜ ŦƛƴŜ ǇŀǊǘƛŎƭŜ ǎƛȊŜ ƻŦ ǊƻŀŘ ǎŜŘƛƳŜƴǘ 
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ŘŜƭƛǾŜǊŜŘ ǘƻ ǎǘǊŜŀƳǎ ƭƛǘǘƭŜ ŜŦŦŜŎǘ ƻŦ ǘƘƛǎ ƳŀǘŜǊƛŀƭ ƻƴ ǘƘŜ ŎƻƳǇƻǎƛǘƛƻƴ ƻŦ ǎǘǊŜŀƳōŜŘ ƎǊŀǾŜƭ ŎƻǳƭŘ 
ōŜ ŘƛǎŎŜǊƴŜŘΦέ 

! ǎŜǊƛŜǎ ƻŦ ŜȄǇŜǊƛƳŜƴǘŀƭ ŀŘŘƛǘƛƻƴǎ ƻŦ ǊƻŀŘπǎǳǊŦŀŎŜ ǎŜŘƛƳŜƴǘ ǿŀǎ ƳŀŘŜ ǘƻ ǘǿƻ ŜǇƘŜƳŜǊŀƭ 
ǎǘǊŜŀƳǎ ǘƻ ŜȄŀƳƛƴŜ ǘƘŜ ŘƻǿƴǎǘǊŜŀƳ ǘǊŀƴǎǇƻǊǘ ƻŦ ǘƘƛǎ ƳŀǘŜǊƛŀƭ ŀǎ ŀ ŦǳƴŎǘƛƻƴ ƻŦ ŘƛǎŎƘŀǊƎŜ ŀƴŘ 
ŎƘŀƴƴŜƭ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΦ ¢ƘŜǎŜ ǎƳŀƭƭ ǎǘǊŜŀƳǎ ǿŜǊŜ ŦƻǳƴŘ ǘƻ ǎǘƻǊŜ ƭŀǊƎŜ ŀƳƻǳƴǘǎ ƻŦ ǎŜŘƛƳŜƴǘ 
ǿŀǎƘŜŘ ŦǊƻƳ ǊƻŀŘ ǎǳǊŦŀŎŜΦ ¢ƘŜǊŜ ǿŜǊŜ ǎƛƎƴƛŦƛŎŀƴǘ ŘƛŦŦŜǊŜƴŎŜǎ ƛƴ ǘƘŜ ǘǊŀƴǎǇƻǊǘ ƻŦ ǎŜŘƛƳŜƴǘ ƛƴ ǘƘŜ 
ǘǿƻ ƭŀǊƎŜǊ ǎƛȊŜ ŎŀǘŜƎƻǊƛŜǎ ōŜǘǿŜŜƴ ǘƘŜ ǘǿƻ ǎǘǊŜŀƳǎΦ ¢ƘŜǎŜ ŘƛŦŦŜǊŜƴŎŜǎ ǿŜǊŜ ŘǳŜ ǘƻ ŀ ƳǳŎƘ 
ƎǊŜŀǘŜǊ ŀƳƻǳƴǘ ƻŦ ǿƻƻŘȅ ŘŜōǊƛǎ ƛƴ ǘƘŜ ǎǘǊŜŀƳ ǿƛǘƘ ǘƘŜ ƭƻǿŜǊ ŘŜƭƛǾŜǊȅ ǊŀǘŜǎΣ ǿƘƛŎƘ ŀŎǘŜŘ ǘƻ ǘǊŀǇ 
ŀƴŘ ƘƻƭŘ ǎŜŘƛƳŜƴǘ ό5ǳƴŎŀƴ Ŝǘ ŀƭΦ мфутύ 

²ŀǘŜǊ ŀƴŘ ǎŜŘƛƳŜƴǘ ǊƻǳǘƛƴƎ ƛƴ ŎƘŀƴƴŜƭǎ ƛǎ ŎƻƴǘǊƻƭƭŜŘ ōȅ ƭŀǊƎŜ ŘŜōǊƛǎ ǿƘƛŎƘ Ƴŀȅ ŎǊŜŀǘŜ ŀ 
ǎǘŜǇǇŜŘ ǇǊƻŦƛƭŜΦ {ǘǊŜŀƳ ŜƴŜǊƎȅ ƛǎ ǘƘŜǊŜōȅ ŘƛǎǎƛǇŀǘŜŘ ŀǘ ǘƘŜ ǊŜƭŀǘƛǾŜƭȅ ǎƘƻǊǘΣ ǎǘŜŜǇ ǎŜŎǘƛƻƴǎ ƻŦ 
ŎƘŀƴƴŜƭ ǎƻ ǘƘŀǘ ƳǳŎƘ ƻŦ ǘƘŜ ǎǘǊŜŀƳ ŀǊŜŀ Ƴŀȅ ƘŀǾŜ ŀ ƎǊŀŘƛŜƴǘ ƭŜǎǎ ǘƘŀƴ ǘƘŜ ƻǾŜǊŀƭƭ ƎǊŀŘƛŜƴǘ ƻŦ 
ǘƘŜ ǾŀƭƭŜȅ ōƻǘǘƻƳ ό{ǿŀƴǎƻƴ ŀƴŘ [ƛŜƴƪŀŜƳǇŜǊ мфтуύΦ 

²ƻƻŘȅ ƳŀǘŜǊƛŀƭ ƳŀŘŜ ǳǇ тр ǘƻ ур ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ƻōǎǘǊǳŎǘƛƻƴǎ ǘƘŀǘ ǘǊŀǇǇŜŘ ǎŜŘƛƳŜƴǘΦ Lƴ ǘƘŜ 
ŎŀǎŜ ƻŦ ǘƘŜ слπƘŜŎǘŀǊŜ ²ŀǘŜǊǎƘŜŘ н ƛƴ ǘƘŜ IΦ WΦ !ƴŘǊŜǿǎ 9ȄǇŜǊƛƳŜƴǘŀƭ CƻǊŜǎǘΣ ŀǾŜǊŀƎŜ ōŜŘƭƻŀŘ 
ŜȄǇƻǊǘ ƳŜŀǎǳǊŜŘ ƛƴ ŀ ǎŜŘƛƳŜƴǘ ōŀǎƛƴ Ƙŀǎ ōŜŜƴ оΦу ŎǳōƛŎ ƳŜǘŜǊǎ ǇŜǊ ȅŜŀǊ ŦƻǊ мфртπмфтсΦ Lƴ ŀ 
мллπƳŜǘŜǊ ǎŜŎǘƛƻƴ ŀōƻǾŜ ǘƘŜ ōŀǎƛƴΣ нлΦм ŎǳōƛŎ ƳŜǘŜǊǎ ƻŦ ǎŜŘƛƳŜƴǘ ƛǎ ǎǘƻǊŜŘ ōŜƘƛƴŘ ƻǊƎŀƴƛŎ 
ŘŜōǊƛǎΦ ¢ƘŜ ŜƴǘƛǊŜ ƭŜƴƎǘƘ ƻŦ ǇŜǊŜƴƴƛŀƭ ŀƴŘ ƛƴǘŜǊƳƛǘǘŜƴǘ ŎƘŀƴƴŜƭ ƛǎ ŀōƻǳǘ мтлл ƳŜǘŜǊǎΣ ǎƻ ƛƴ ǘƘƛǎ 
ǿŀǘŜǊǎƘŜŘ ŀƴƴǳŀƭ ǎŜŘƛƳŜƴǘ ȅƛŜƭŘ ƛǎ ǇǊƻōŀōƭȅ ƳǳŎƘ ƭŜǎǎ ǘƘŀƴ мл ǇŜǊŎŜƴǘ ƻŦ ƳŀǘŜǊƛŀƭ ƛƴ ǎǘƻǊŀƎŜΦ 
!ŘŘƛǘƛƻƴŀƭΣ ǳƴŦƛƭƭŜŘ ǎǘƻǊŀƎŜ ŎŀǇŀŎƛǘȅ ƛǎ ŀǾŀƛƭŀōƭŜ ǿƛǘƘƛƴ ǘƘŜ ŎƘŀƴƴŜƭ ǎȅǎǘŜƳ ό{ǿŀƴǎƻƴ ŀƴŘ 
[ƛŜƴƪŀŜƳǇŜǊ мфтуύΦ 

¢ƘŜ ƻǾŜǊŀƭƭ ǎǘƻǊŀƎŜ ŎŀǇŀŎƛǘȅ ǎŜǊǾŜǎ ǘƻ ōǳŦŦŜǊ ǘƘŜ ǎŜŘƛƳŜƴǘŀǘƛƻƴ ƛƳǇŀŎǘǎ ƻƴ ŘƻǿƴǎǘǊŜŀƳ ŀǊŜŀǎ 
ǿƘŜƴ ǘƘŜǊŜ ŀǊŜ ǇǳƭǎŜǎ ƻŦ ǎŜŘƛƳŜƴǘ ƛƴǇǳǘ ǘƻ ŎƘŀƴƴŜƭǎΦ {ŎŀǘǘŜǊŜŘ ŘŜōǊƛǎ ƛƴ ŎƘŀƴƴŜƭǎ ǊŜŘǳŎŜǎ ǘƘŜ 
ǊŀǘŜ ƻŦ ŘƻǿƴǎǘǊŜŀƳ ǎŜŘƛƳŜƴǘ ƳƻǾŜƳŜƴǘ ŀƴŘ ǘŜƴŘǎ ǘƻ ŦŜŜŘ ǎŜŘƛƳŜƴǘ ǘƘǊƻǳƎƘ ǘƘŜ ǎǘǊŜŀƳ 
ŜŎƻǎȅǎǘŜƳ ƛƴ ŀ ǎƭƻǿ ǘǊƛŎƪƭŜΣ ŜȄŎŜǇǘ ƛƴ ŎŀǎŜǎ ƻŦ ŎŀǘŀǎǘǊƻǇƘƛŎ ŦƭǳǎƘƛƴƎ ŜǾŜƴǘǎΦ ¢ƘŜǎŜ ŦƭǳǎƘƛƴƎ 
ŜǾŜƴǘǎ Ƴŀȅ ǎŎƻǳǊ ŀ ŎƘŀƴƴŜƭ ŜǾŜǊȅ ŦŜǿ ŎŜƴǘǳǊƛŜǎΣ ƭŜŀǾƛƴƎ ǘƘŜ ŎƘŀƴƴŜƭ ŘŜǾƻƛŘ ƻŦ ƭŀǊƎŜ ƻǊƎŀƴƛŎ 
ŘŜōǊƛǎ ŀƴŘ ƻǇŜƴ ǘƻ ǊŀǇƛŘ ǘǊŀƴǎŦŜǊ ƻŦ ōŜŘƭƻŀŘ ό{ǿŀƴǎƻƴ ŀƴŘ [ƛŜƴƪŀŜƳǇŜǊ мфтуύΦ 

Lƴ ŀ ǎǘǳŘȅ ǘƘŀǘ ƳƻŘŜƭŜŘ ǎŜŘƛƳŜƴǘ ŀƴŘ ǿƻƻŘ ǎǘƻǊŀƎŜ ŘȅƴŀƳƛŎǎ ƛƴ ǎƳŀƭƭ Ƴƻǳƴǘŀƛƴƻǳǎ 
ǿŀǘŜǊǎƘŜŘǎ ό[ŀƴŎŀǎǘŜǊ Ŝǘ ŀƭ нллмύ άLƴ ŀ олллπȅŜŀǊ ǎƛƳǳƭŀǘƛƻƴ ƻŦ ǘƘŜ ǎǘǳŘȅ ŀǊŜŀΣ ǿƻƻŘȅ ŘŜōǊƛǎ 
Ŧƭƻǿ ŘŜǇƻǎƛǘǎ ŦƻǊƳ ŘŀƳǎ ƻƴ ǘƘŜ Ƴŀƛƴ ŎƘŀƴƴŜƭ ŀƴŘ ƭŜŀŘ ǘƻ ǎǘŜǇǎ ƛƴ ǘƘŜ ŎƘŀƴƴŜƭ ǇǊƻŦƛƭŜ ŀƴŘ 
ǘŜǊǊŀŎŜǎ ƻƴ ǘƘŜ ǾŀƭƭŜȅ ŦƭƻƻǊ ǘƘŀǘ ǇŜǊǎƛǎǘ ƛƴ ǇƭŀŎŜ ŜǾŜƴ ŀŦǘŜǊ ƴŜŀǊƭȅ ŀƭƭ ŘŜǇƻǎƛǘŜŘ ǿƻƻŘ Ƙŀǎ 
ŘŜŎŀȅŜŘΦ {ƛƳǳƭŀǘŜŘ ǎŜŘƛƳŜƴǘ ƻǳǘǇǳǘ ŦǊƻƳ ǘƘŜ ƴŜǘǿƻǊƪ ƛǎ ǊŜƭŀǘƛǾŜƭȅ ǎǘŜŀŘȅ ŀƴŘ ǎƘƻǿǎ ƭƛǘǘƭŜ 
ŜǾƛŘŜƴŎŜ ƻŦ ŜǇƛǎƻŘƛŎ ƛƴǇǳǘΦ hǳǊ ǊŜǎǳƭǘǎ ǎǳƎƎŜǎǘ ǘƘŀǘ ŀōǳƴŘŀƴǘ ǿƻƻŘ Ǉƭŀȅǎ ŀ ƪŜȅ ǊƻƭŜ ƛƴ 
ƳƻŘŜǊŀǘƛƴƎ ǎŜŘƛƳŜƴǘ ŦƭǳȄ ŦǊƻƳ ǎƳŀƭƭ ōŀǎƛƴǎ ŦƻƭƭƻǿƛƴƎ ŘŜōǊƛǎ Ŧƭƻǿ ŜǾŜƴǘǎέΦ 

ά¢ƘŜ ǎƛƳǳƭŀǘƛƻƴ ƛƴŘƛŎŀǘŜǎΣ ŀƴŘ ƻǳǊ ŦƛŜƭŘ ƻōǎŜǊǾŀǘƛƻƴǎ ŎƻƴŦƛǊƳΣ ǘƘŀǘ ǿƻƻŘ ŀƴŘ ǎŜŘƛƳŜƴǘ 
ŘȅƴŀƳƛŎǎ ŀǊŜ ǎǘǊƻƴƎƭȅ ƭƛƴƪŜŘΦ ¢ƘŜ ŎƻǳǇƭƛƴƎ ōŜǘǿŜŜƴ ǎŜŘƛƳŜƴǘ ŀƴŘ ǿƻƻŘ ƛƳǇƭƛŜǎ ŀ ǎǘǊƻƴƎ 
ŎƻǳǇƭƛƴƎ ōŜǘǿŜŜƴ ŦƻǊŜǎǘǎ ŀƴŘ ŎƘŀƴƴŜƭǎΦ ¢ƘǊƻǳƎƘ ǘƘƛǎ ŎƻǳǇƭƛƴƎΣ ŦƻǊŜǎǘ ŎƻƴŘƛǘƛƻƴǎ άŘǊƛǾŜέ ŎƘŀƴƴŜƭ 
ŎƻƴŘƛǘƛƻƴǎΣ ŀƴŘ ŦƻǊŜǎǘǎΣ ǎŜŘƛƳŜƴǘ ŘȅƴŀƳƛŎǎΣ ŀƴŘ ŎƘŀƴƴŜƭǎ ŀǊŜ ƛƴŜȄǘǊƛŎŀōƭȅ ƭƛƴƪŜŘΦέ 
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¢ƘŜǎŜ ǎǘǳŘƛŜǎ ƛƴŘƛŎŀǘŜ ǘƘŀǘ ǘƘŜ ŜǇƛǎƻŘƛŎ ƛƴǇǳǘ ƻŦ ǎŜŘƛƳŜƴǘ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǊƻŀŘ ǎǳǊŦŀŎŜ ŜǊƻǎƛƻƴ 
ƛǎ ƳŜǘŜǊŜŘ ōȅ ǘƘŜ ǎǘǊŜŀƳ ǎȅǎǘŜƳ ǘƻ ǇǊƻǾƛŘŜ ŀ ǎǘŜŀŘȅ ƻǳǘǇǳǘ ƻŦ ǎŜŘƛƳŜƴǘΦ 

пΦнΦпΦо π {ǘǊŜŀƳ {ǳǊǾŜȅ 5ŀǘŀ 

LƴπŎƘŀƴƴŜƭ ŦƛƴŜ ǎŜŘƛƳŜƴǘ ǿŀǎ ŜǾŀƭǳŀǘŜŘ ōŀǎŜŘ ƻƴ ǎǘǊŜŀƳ ǎǳǊǾŜȅǎ ŀƴŘ ǎǳǊǾŜȅǎ ŎƻƳǇƭŜǘŜŘ ƛƴ 
нлмс ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ bƻǊǘƘ /ƭŀŎƪŀƳŀǎ LƴǘŜƎǊŀǘŜŘ wŜǎƻǳǊŎŜ tǊƻƧŜŎǘΦ  !ǊŜŀǎ ǿƘŜǊŜ ǎǳǊŦŀŎŜ 
ŦƛƴŜǎ όƳŀǘŜǊƛŀƭ ƭŜǎǎ ǘƘŀƴ с ƳƛƭƭƛƳŜǘŜǊǎύ ŜȄŎŜŜŘ нл ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ǎǳōǎǘǊŀǘŜ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘΦ  ¢ƘŜ 
ǘƘǊŜǎƘƻƭŘ ƻŦ ŎƻƴŎŜǊƴ ŦƻǊ ŦƛƴŜ ǎŜŘƛƳŜƴǘ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇ ƻŦ ŜƳōǊȅƻ ǎǳǊǾƛǾŀƭ ŀƴŘ 
ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǎǳōǎǘǊŀǘŜ ǇŀǊǘƛŎƭŜǎ ƭŜǎǎ ǘƘŀƴ сΦор ƳƳ ŦƻǊ ŎƘƛƴƻƻƪΣ ƪƻƪŀƴŜŜΣ ǊŀƛƴōƻǿΣ ŎǳǘǘƘǊƻŀǘ 
ŀƴŘ ǎǘŜŜƭƘŜŀŘ ǘǊƻǳǘ ό.ƧƻǊƴ ŀƴŘ wŜƛǎŜǊ ƛƴ aŜŜƘŀƴ мффмύΦ  !ōƻǾŜ нл҈ ǎǳǊŦŀŎŜ ŦƛƴŜǎΣ ǘƘŜ ǎǳǊǾƛǾŀƭ 
ƻŦ ǎŀƭƳƻƴƛŘ ŜƳōǊȅƻǎ ŘŜŎǊŜŀǎŜǎ ǊŀǇƛŘƭȅ ƛƴ ǘƘŀǘ ǎǘǳŘȅΦ  

¢ƘŜ ƻƴƭȅ ǎƛǘŜ ŦǊƻƳ ǘƘŜ ǎǘǊŜŀƳǎ ǎǳǊǾŜȅŜŘ ǿƘŜǊŜ ŦƛƴŜ ǎŜŘƛƳŜƴǘ ƳŀǘŜǊƛŀƭ ƭŜǎǎ ǘƘŀƴ с ƳƛƭƭƛƳŜǘŜǊǎ 
ŜȄŎŜŜŘǎ нл ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ǎǳōǎǘǊŀǘŜ ƛǎ .ŜŘŦƻǊŘ /ǊŜŜƪ ǊŜŀŎƘ м ŀƴŘ ǿƘŜƴ ǘƘƛǎ ŀǊŜŀ ǿŀǎ 
ǊŜǎǳǊǾŜȅŜŘ ƛƴ нлмс ŦƛƴŜ ǎŜŘƛƳŜƴǘ ƭŜǾŜƭǎ ǿŜǊŜ ƭƻǿŜǊ ǘƻ ǘƘŜ Ǉƻƛƴǘ ǿƘŜǊŜ ǘƘŜ ǘƘǊŜǎƘƻƭŘ ǿŀǎ ƴƻǘ 
ŜȄŎŜŜŘŜŘΦ 

Table 20 In-Channel Fine Sediment Levels from Stream Surveys 

{ƛǘŜ 
¸ŜŀǊ 
{ǳǊǾŜȅŜŘ tǊƻǘƻŎƻƭ ҈ [Ŝǎǎ ǘƘŀƴ нƳƳ ҈ [Ŝǎǎ ǘƘŀƴ сƳƳ 

.ŜŘŦƻǊŘ  нлмс tǊƻƧŜŎǘ Ǉƻƻƭ ǘŀƛƭ ŎǊŜǎǘ мм҈ мн҈ 

.ŜŘŦƻǊŘ /ǊΦ wм нлмн wс {ǘǊŜŀƳ {ǳǊǾŜȅ му҈ нп҈ 

.ŜŘŦƻǊŘ /ǊΦ wн нлмн wс {ǘǊŜŀƳ {ǳǊǾŜȅ с҈ с҈ 

.ŜŘŦƻǊŘ /ǊΦ wо  нлмн wс {ǘǊŜŀƳ {ǳǊǾŜȅ т҈ ф҈ 

.ƻȅŜǊ /Ǌ wм  нлмн wс {ǘǊŜŀƳ {ǳǊǾŜȅ мл҈ му҈ 

.ƻȅŜǊ /Ǌ wн нлмн wс {ǘǊŜŀƳ {ǳǊǾŜȅ мл҈ мр҈ 

.ƻȅŜǊ /Ǌ wн  нлмн wс {ǘǊŜŀƳ {ǳǊǾŜȅ р҈ ф҈ 

.ƻȅŜǊ /Ǌ wо  нлмн wс {ǘǊŜŀƳ {ǳǊǾŜȅ мл҈ мм҈ 

.ƻȅŜǊ /Ǌ wо нлмн wс {ǘǊŜŀƳ {ǳǊǾŜȅ мп҈ мр҈ 

.ƻȅŜǊ /Ǌ wп  нлмн wс {ǘǊŜŀƳ {ǳǊǾŜȅ мо҈ нл҈ 

.ƻȅŜǊ /Ǌ wп нлмн wс {ǘǊŜŀƳ {ǳǊǾŜȅ мп҈ ол҈ 

.ƻȅŜǊ /ǊŜŜƪ нлмс нлмс tǊƻƧŜŎǘ Ǉƻƻƭ ǘŀƛƭ ŎǊŜǎǘ мн҈ мс҈ 

5Ǌȅ /ǊŜŜƪ нлмс  нлмс tǊƻƧŜŎǘ ф҈ т҈ 

bC /ƭŀŎƪŀƳŀǎ wƛǾŜǊ [ƻǿŜǊ wм нлмт wс {ǘǊŜŀƳ {ǳǊǾŜȅ мл҈ мл҈ 

bC /ƭŀŎƪŀƳŀǎ wƛǾŜǊ [ƻǿŜǊ wм нлмт wс {ǘǊŜŀƳ {ǳǊǾŜȅ мм҈ мн҈ 

bC /ƭŀŎƪŀƳŀǎ wƛǾŜǊ [ƻǿŜǊ wн нлмт wс {ǘǊŜŀƳ {ǳǊǾŜȅ мп҈ мп҈ 

bC /ƭŀŎƪŀƳŀǎ wƛǾŜǊ [ƻǿŜǊ wн нлмт wс {ǘǊŜŀƳ {ǳǊǾŜȅ мн҈ мн҈ 

bC /ƭŀŎƪŀƳŀǎ wƛǾŜǊ [ƻǿŜǊ wо  нлмт wс {ǘǊŜŀƳ {ǳǊǾŜȅ с҈ с҈ 

bC /ƭŀŎƪŀƳŀǎ wƛǾŜǊ [ƻǿŜǊ wо нлмт wс {ǘǊŜŀƳ {ǳǊǾŜȅ мф҈ мф҈ 

bC /ƭŀŎƪŀƳŀǎ wƛǾŜǊ [ƻǿŜǊ wп нлмт wс {ǘǊŜŀƳ {ǳǊǾŜȅ р҈ р҈ 

bC /ƭŀŎƪŀƳŀǎ wƛǾŜǊ [ƻǿŜǊ wп нлмт wс {ǘǊŜŀƳ {ǳǊǾŜȅ т҈ т҈ 

bC /ƭŀŎƪŀƳŀǎ wƛǾŜǊ [ƻǿŜǊ wр нлмт wс {ǘǊŜŀƳ {ǳǊǾŜȅ т҈ т҈ 

bC /ƭŀŎƪŀƳŀǎ wƛǾŜǊ [ƻǿŜǊ wр  нлмт wс {ǘǊŜŀƳ {ǳǊǾŜȅ т҈ т҈ 
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{ƛǘŜ 
¸ŜŀǊ 
{ǳǊǾŜȅŜŘ tǊƻǘƻŎƻƭ ҈ [Ŝǎǎ ǘƘŀƴ нƳƳ ҈ [Ŝǎǎ ǘƘŀƴ сƳƳ 

bC /ƭŀŎƪŀƳŀǎ wƛǾŜǊ [ƻǿŜǊ wс  нлмт wс {ǘǊŜŀƳ {ǳǊǾŜȅ о҈ о҈ 

bC /ƭŀŎƪŀƳŀǎ wƛǾŜǊ [ƻǿŜǊ wс  нлмт wс {ǘǊŜŀƳ {ǳǊǾŜȅ мл҈ мл҈ 

bC /ƭŀŎƪŀƳŀǎ wƛǾŜǊ wм  нлмс wс {ǘǊŜŀƳ {ǳǊǾŜȅ мл҈ мс҈ 

bC /ƭŀŎƪŀƳŀǎ wƛǾŜǊ wм  нлмс wс {ǘǊŜŀƳ {ǳǊǾŜȅ с҈ мс҈ 

bC /ƭŀŎƪŀƳŀǎ wƛǾŜǊ wн  нлмс wс {ǘǊŜŀƳ {ǳǊǾŜȅ п҈ п҈ 

bC /ƭŀŎƪŀƳŀǎ wƛǾŜǊ wн  нлмс wс {ǘǊŜŀƳ {ǳǊǾŜȅ п҈ мм҈ 

bC /ƭŀŎƪŀƳŀǎ wƛǾŜǊ wо  нлмс wс {ǘǊŜŀƳ {ǳǊǾŜȅ у҈ мн҈ 

bC /ƭŀŎƪŀƳŀǎ wƛǾŜǊ wо  нлмс wс {ǘǊŜŀƳ {ǳǊǾŜȅ о҈ р҈ 

bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ  нлмс tǊƻƧŜŎǘ Ǉƻƻƭ ǘŀƛƭ ŎǊŜǎǘ мл҈ мл҈ 

²Ƙƛǎƪȅ /ǊŜŜƪ  нлмс tǊƻƧŜŎǘ Ǉƻƻƭ ǘŀƛƭ ŎǊŜǎǘ мм҈ мм҈ 

²ƛƴǎƭƻǿ /ǊŜŜƪ нлмс tǊƻƧŜŎǘ ф҈ мс҈ 

aǘ IƻƻŘ [ŀƴŘ ŀƴŘ wŜǎƻǳǊŎŜ aŀƴŀƎŜƳŜƴǘ tƭŀƴ {ǘŀƴŘŀǊŘǎ C²πлфт ŀƴŘ C²πлфу ǎǘŀǘŜΥ ά{ǇŀǿƴƛƴƎ 
Ƙŀōƛǘŀǘ όŜΦƎΦΣ Ǉƻƻƭ ǘŀƛƭƻǳǘǎ ŀƴŘ ƎƭƛŘŜǎύ ǎƘŀƭƭ Ƴŀƛƴǘŀƛƴ ƭŜǎǎ ǘƘŀƴ нл ǇŜǊŎŜƴǘ ŦƛƴŜ ǎŜŘƛƳŜƴǘǎ όƛΦŜΦΣ 
ǇŀǊǘƛŎƭŜǎ ƭŜǎǎ ǘƘŀƴ мΦл ƳƛƭƭƛƳŜǘŜǊ ƛƴ ŘƛŀƳŜǘŜǊύ ƻƴ ŀƴ ŀǊŜŀπǿŜƛƎƘǘŜŘ ŀǾŜǊŀƎŜΦ ¢ƘŜ ŀǊŜŀ 
ŎƻƴǎƛŘŜǊŜŘ ǿƛǘƘƛƴ ǘƘŜ ŀǾŜǊŀƎŜ ǎƘƻǳƭŘ ƛƴŎƭǳŘŜ ƻƴƭȅ ǘƘŜ ǎǘǊŜŀƳ ǊŜŀŎƘŜǎ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǾŜƎŜǘŀǘƛǾŜ 
ƳŀƴƛǇǳƭŀǘƛƻƴ όŜΦƎΦΣ ²ƛƭŘŜǊƴŜǎǎ ŀǊŜŀǎ ǎƘƻǳƭŘ ƴƻǘ ōŜ ƛƴŎƭǳŘŜŘύέΦ  {ǘǊŜŀƳ ǎǳǊǾŜȅǎ ŎƻƳǇƭŜǘŜ 
ǇŜōōƭŜ Ŏƻǳƴǘǎ ƛƴ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ǊƛŦŦƭŜǎ6 ǎƻ ǘƘŜ aǘ IƻƻŘ [ŀƴŘ ŀƴŘ wŜǎƻǳǊŎŜ aŀƴŀƎŜƳŜƴǘ tƭŀƴ 
{ǘŀƴŘŀǊŘǎ C²πлфт ŀƴŘ C²πлфу ǿƻǳƭŘ ƴƻǘ ŀǇǇŜŀǊ ǘƻ ŀǇǇƭȅ ƛƴ ǘƘƛǎ ŀǊŜŀ ǎƛƴŎŜ ƛǘ ƛǎ ƴƻǘ ǎǇŀǿƴƛƴƎ 
Ƙŀōƛǘŀǘ όŜΦƎΦ Ǉƻƻƭ ǘŀƛƭƻǳǘǎ ŀƴŘ ƎƭƛŘŜǎύΦ  aǘ IƻƻŘ [ŀƴŘ ŀƴŘ wŜǎƻǳǊŎŜ aŀƴŀƎŜƳŜƴǘ tƭŀƴ {ǘŀƴŘŀǊŘǎ 
C²πлфф ŀƴŘ C²πмлл ǎǘŀǘŜǎΥ άwƛŦŦƭŜ ŀǊŜŀǎ ǎƘŀƭƭ Ƴŀƛƴǘŀƛƴ ƭŜǎǎ ǘƘŀƴ нр ǇŜǊŎŜƴǘ ŜƳōŜŘŘŜŘƴŜǎǎ ƻƴ 
ŀƴ ŀǊŜŀπǿŜƛƎƘǘŜŘ ŀǾŜǊŀƎŜΦ ¢ƘŜ ŀǊŜŀ ŎƻƴǎƛŘŜǊŜŘ ǿƛǘƘƛƴ ǘƘŜ ŀǾŜǊŀƎŜ ǎƘƻǳƭŘ ƛƴŎƭǳŘŜ ƻƴƭȅ ǘƘŜ 
ǎǘǊŜŀƳ ǊŜŀŎƘŜǎ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǾŜƎŜǘŀǘƛǾŜ ƳŀƴƛǇǳƭŀǘƛƻƴέ ǎƻ ǘƘƛǎ ǿƻǳƭŘ ŀǇǇŜŀǊ ǘƻ ōŜ ǘƘŜ ǎǘŀƴŘŀǊŘ 
ǳǎŜŘ ǘƻ ŀǎǎŜǎǎ ŦƛƴŜ ǎŜŘƛƳŜƴǘ ƭŜǾŜƭǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǎǘǊŜŀƳ ǎǳǊǾŜȅǎΦ  !ƭƭ ǘƘŜ ǎǳǊǾŜȅŜŘ ǎǘǊŜŀƳǎ 
ƳŜŜǘ ǘƘƛǎ ŎǊƛǘŜǊƛŀ  

¢ƘŜ ƳŀǘǊƛȄ ƻŦ ǇŀǘƘǿŀȅǎ ŀƴŘ ƛƴŘƛŎŀǘƻǊǎ ŦǊƻƳ bŀǘƛƻƴŀƭ aŀǊƛƴŜ CƛǎƘŜǊƛŜǎ {ŜǊǾƛŎŜ όbaC{ύΣ мффс 
ŎƭŀǎǎƛŦƛŜǎ ƭŜǎǎ ǘƘŀƴ мл҈ ƻŦ ǘƘŜ ǎǘǊŜŀƳōŀƴƪǎ ŀŎǘƛǾŜƭȅ ŜǊƻŘƛƴƎ ŀǎ ǇǊƻǇŜǊƭȅ ŦǳƴŎǘƛƻƴƛƴƎΦ 

Table 21 Matrix of pathways and indicators to evaluate properly functioning condition from NMFS 1996 

Indicators Properly functioning 
(PF) 

At risk 
(AR) 

Not properly functioning 
(NPF) 

Streambank 
condition 

>90% stable; i.e., on average, less 
than 10% of banks are actively 
eroding 

80-90% stable <80% stable 

! ǉǳŜǊȅ ƻŦ ǘƘŜ !ǉǳŀǘƛŎ {ǳǊǾŜȅǎ ŀǇǇƭƛŎŀǘƛƻƴ ƛƴ ǘƘŜ CƻǊŜǎǘ {ŜǊǾƛŎŜΩǎ 95² ό9ƴǘŜǊǇǊƛǎŜ 5ŀǘŀ 
²ŀǊŜƘƻǳǎŜύ ŦƻǊ ǎǘǊŜŀƳōŀƴƪ ŜǊƻǎƛƻƴ ƴƻǘŜŘ ƭƛƳƛǘŜŘ ǎǘǊŜŀƳōŀƴƪ ŜǊƻǎƛƻƴΦ  ¢ǿƻ ǎŜŎǘƛƻƴǎ ƻŦ wƻŀǊƛƴƎ 

                                                      

6 The first Wolman pebble count is performed in a representative riffle located at one-ǘƘƛǊŘ ƻŦ ǘƘŜ ǊŜŀŎƘΩǎ ƭŜƴƎǘƘΤ 
the second Wolman pebble count is performed in a riffle that is representative of the reach at two-thirds of the 
ǊŜŀŎƘΩǎ ƭŜƴƎǘƘ ό{ǘǊŜŀƳ {ǳǊǾŜȅ aŀƴǳŀƭ ±нΦмнΣ нлмнύ 
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wƛǾŜǊ ƘŀǾŜ ƎǊŜŀǘŜǊ ǘƘŀǘ мл҈ ǳƴǎǘŀōƭŜ ōŀƴƪǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ мффс ŦƭƻƻŘ ŜǾŜƴǘ όŜǎǘƛƳŀǘŜŘ ŀǘ 
ŀ рл ǘƻ млл ȅŜŀǊ ǊŜŎǳǊǊŜƴŎŜ ƛƴǘŜǊǾŀƭ ǎǘƻǊƳ ŜǾŜƴǘ ό¦{5! мффсŎύύΦ 

¢ƘŜ ǎǘǊŜŀƳ ǎǳǊǾŜȅ ƻŦ ǘƘŜ wƻŀǊƛƴƎ wƛǾŜǊ ǘƘŀǘ ǿŀǎ ŎƻƳǇƭŜǘŜŘ ƛƴ мффс ƴƻǘŜŘΥ 

! ƭŀǊƎŜ ŀƳƻǳƴǘ ƻŦ ŜǊƻǎƛƻƴŀƭ ŀŎǘƛǾƛǘȅ ǿŀǎ ƻōǎŜǊǾŜŘΦ aƻǎǘ ƻŦ ǘƘŜ ƘƛƎƘ ƎǊŀŘƛŜƴǘ ǘǊƛōǳǘŀǊƛŜǎ ƛƴ ǘƘŜ 
ƭƻǿŜǊ с ǊŜŀŎƘŜǎ όŜǎǇŜŎƛŀƭƭȅ wŜŀŎƘ мύ ǿŜǊŜ ōƭƻǿƴ ƻǳǘ ōȅ ǘƘŜ мффс ŦƭƻƻŘΦ aŀƴȅ ƻŦ ǘƘŜƳ ǿŜǊŜ 
ŜǊƻŘŜŘ Řƻǿƴ ǘƻ ōŜŘǊƻŎƪ ŀƴŘ ƘŀŘ ƘǳƎŜ ŀƭƭǳǾƛŀƭ Ŧŀƴǎ ǿƛǘƘ ŀ ǾŀǊƛŜǘȅ ƻŦ ǎƛȊŜ Ŏƭŀǎǎ ǇŀǊǘƛŎƭŜǎ ŦŀƭƭƛƴƎ 
ŘƛǊŜŎǘƭȅ ƛƴǘƻ ǘƘŜ ƳŀƛƴǎǘŜƳΦ  [ŀǊƎŜ ǎŜŎǘƛƻƴǎ ƻŦ ōŀƴƪ ƛƴ ǘƘŜ ƭƻǿŜǊ ǊŜŀŎƘŜǎ ǿŜǊŜ ǳƴǎǘŀōƭŜ ŀƴŘ ǘƘŜǊŜ 
ǿŜǊŜ Ƴŀƴȅ ƘƛƭƭǎƭƻǇŜ ŦŀƛƭǳǊŜǎ ǿƘƛŎƘ ǿŜǊŜ ŜǊƻŘƛƴƎ ǎƛƭǘ ŘƛǊŜŎǘƭȅ ƛƴǘƻ ǘƘŜ ǎǘǊŜŀƳΦ   

¢ƘŜ Ǿŀǎǘ ƳŀƧƻǊƛǘȅ ƻŦ ǘƘŜ wƻŀǊƛƴƎ wƛǾŜǊ ōŀǎƛƴ Ƙŀǎ ƴƻǘ ōŜŜƴ ǎǳōƧŜŎǘŜŘ ǘƻ ƘǳƳŀƴ ŘƛǎǘǳǊōŀƴŎŜǎΣ 
ƭŜŀǾƛƴƎ ŀƴ ǳƴǎǇƻƛƭŜŘ ƭƻǿ ŜƭŜǾŀǘƛƻƴ ōŀǎƛƴ ǿƘƛŎƘ ƛǎ ǾŜǊȅ ǊŀǊŜ ŦƻǊ ǘƘŜ ǊŜƎƛƻƴΦ [ŜŦǘ ƛƴ ƛǘǎ ƴŀǘǳǊŀƭ ǎǘŀǘŜ 
ƛǘ Ŏŀƴ ōŜ ŀ ǾŀƭǳŀōƭŜ ǎƻǳǊŎŜ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ƴŀǘǳǊŀƭ ǎȅǎǘŜƳǎ ǿƘƛŎƘ Ƴŀȅ ƴƻǘ ōŜ ŦƻǳƴŘ 
ŀƴȅǿƘŜǊŜ ŜƭǎŜΦ  

Figure 16 Surveyed Streams with Greater Than 10% Unstable Banks 

  



 

55 

пΦнΦпΦо π .ŜƴǘƘƛŎ LƴǾŜǊǘŜōǊŀǘŜ .ƛƻƳƻƴƛǘƻǊƛƴƎ   

.ŜƴǘƘƛŎ LƴǾŜǊǘŜōǊŀǘŜ .ƛƻƳƻƴƛǘƻǊƛƴƎ ǿŀǎ ŎƻƳǇƭŜǘŜŘ ōȅ !ǉǳŀǘƛŎ .ƛƻƭƻƎȅ !ǎǎƻŎƛŀǘŜǎ ƛƴ мффо ŀƴŘ 
мффп ƛƴ ǘƘǊŜŜ ǎƛǘŜǎ ƛƴ ǘƘŜ bƻǊǘƘ CƻǊƪ /ƭŀŎƪŀƳŀǎ wƛǾŜǊ ό!.! мффрύΦ   

!ǉǳŀǘƛŎ .ƛƻƭƻƎȅ !ǎǎƻŎƛŀǘŜǎΣ LƴŎΦ ό!.!ύ Ƙŀǎ ŘŜǾŜƭƻǇŜŘ ŀ ōƛƻƳƻƴƛǘƻǊƛƴƎ ǇǊƻǘƻŎƻƭ ŦƻǊ ŀǎǎŜǎǎƛƴƎ 
ōŜƴǘƘƛŎ ƛƴǾŜǊǘŜōǊŀǘŜ ŎƻƳƳǳƴƛǘƛŜǎΤ ǇǊƛƳŀǊƛƭȅ ŦƻǊ ǳǎŜ ƛƴ ƳƻƴǘŀƴŜ ǎǘǊŜŀƳǎ ƛƴ ǿŜǎǘŜǊƴ bƻǊǘƘ 
!ƳŜǊƛŎŀΦ ¢ƘŜ !.! tǊƻǘƻŎƻƭ ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ ŘŜǘŜŎǘ ƛƳǇŀŎǘǎ ŀƴŘ ǘǊŜƴŘǎ ƻŦ ōƛƻǘƛŎκƘŀōƛǘŀǘ ƛƴǘŜƎǊƛǘȅ ƛƴ 
ƳƻƴǘŀƴŜ ǿŀǘŜǊǎƘŜŘǎΣ ǿƘŜǊŜ ƳƻƴƛǘƻǊƛƴƎ ƻōƧŜŎǘƛǾŜǎ ǎŜŜƪ ǘƻ ŘƻŎǳƳŜƴǘ ŎǳƳǳƭŀǘƛǾŜ ƛƳǇŀŎǘǎ ŦǊƻƳ 
ƭŀƴŘ ƳŀƴŀƎŜƳŜƴǘ ŀŎǘƛǾƛǘƛŜǎ ό!.! мффпύΦ 

¢ƘŜ !.! ǇǊƻǘƻŎƻƭ ǎŀƳǇƭŜǎ ǘƘǊŜŜ ǎǘǊŜŀƳ Ƙŀōƛǘŀǘ ǘȅǇŜǎ ǘƻ ƛƴŎǊŜŀǎŜ ǘƘŜ ǎŎƻǇŜ ƻŦ ŀƴŀƭȅǎƛǎ ƻŦ ōƛƻǘƛŎ 
ŀƴŘ Ƙŀōƛǘŀǘ ƛƴǘŜƎǊƛǘȅΦ ¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǇŀǊŀƎǊŀǇƘǎ ƛƴ ƛǘŀƭƛŎǎ ŀǊŜ ǇŀǊŀǇƘǊŀǎŜŘ ŦǊƻƳ .ŜƴǘƘƛŎ 
LƴǾŜǊǘŜōǊŀǘŜ .ƛƻƳƻƴƛǘƻǊƛƴƎ ϧ .ƛƻŀǎǎŜǎǎƳŜƴǘ ό!.! мффпύΦ 

9Ǌƻǎƛƻƴŀƭ Iŀōƛǘŀǘ ƛǎ ǳǎǳŀƭƭȅ ǎŀƳǇƭŜŘ ƛƴ ǊƛŦŦƭŜǎΦ  wƛŦŦƭŜǎ ƛƴ ƳƻƴǘŀƴŜ ǎǘǊŜŀƳǎ ǳǎǳŀƭƭȅ ǎǳǇǇƻǊǘ ŀ ǊƛŎƘ 
ŀƴŘ ǇǊƻŘǳŎǘƛǾŜ ƛƴǾŜǊǘŜōǊŀǘŜ ŎƻƳƳǳƴƛǘȅΦ  aŀǊƎƛƴǎ ŀǊŜ ŘŜŦƛƴŜŘ ŀǎ ǿŜǘǘŜŘ ƻǊ ǎǳōƳŜǊƎŜŘ 
ǎǳōǎǘǊŀǘŜǎ ƛƴ ǎƭƻǿŜǊ ǿŀǘŜǊ ƴŜŀǊ ǎƘƻǊŜΦ {ǘǊŜŀƳ ƳŀǊƎƛƴǎ ŀǊŜ ƛƳǇƻǊǘŀƴǘ ǊŜŀǊƛƴƎ ŀƴŘ ǊŜŦǳƎƛŀ ŀǊŜŀǎ 
ŦƻǊ Ƴŀƴȅ ŀǉǳŀǘƛŎ ƛƴǾŜǊǘŜōǊŀǘŜǎΦ  /ƻŀǊǎŜ ǇŀǊǘƛŎǳƭŀǘŜ ƻǊƎŀƴƛŎ ƳŀǘǘŜǊΣ ƻǊ ŘŜǘǊƛǘǳǎ ǎŀƳǇƭŜǎ Ŏƻƴǎƛǎǘ 
ƻŦ ǿŜƭƭ ŎƻƴŘƛǘƛƻƴŜŘΣ ƘƛƎƘŜǊ ƴǳǘǊƛŜƴǘ ŘŜǘǊƛǘǳǎ όǘȅǇƛŎŀƭƭȅ ŘŜŎƛŘǳƻǳǎ ƭŜŀǾŜǎύΦ ! Ǝŀƭƭƻƴ ōǳŎƪŜǘ ƻŦ ǘƘƛǎ 
ŘŜǘǊƛǘǳǎ όƳƻŘŜǊŀǘŜƭȅ ǇŀŎƪŜŘύ ƛǎ ǘŀƪŜƴ ŦǊƻƳ ǇƻŎƪŜǘǎ ƻƴ ǎǘǊŜŀƳ ƳŀǊƎƛƴǎΣ Ǉƻƻƭ ōƻǘǘƻƳǎΣ ŀƴŘ ƭŜŀŦ 
ǇŀŎƪǎ ƛƴ ŦŀǎǘŜǊ ŎǳǊǊŜƴǘΦ  hǊƎŀƴƛŎ ƳŀǘǘŜǊ ŘŜǊƛǾŜŘ ŦǊƻƳ ǘŜǊǊŜǎǘǊƛŀƭ ŀƴŘ ŀǉǳŀǘƛŎ ǾŜƎŜǘŀǘƛƻƴ ƛǎ ŀƴ 
ƛƳǇƻǊǘŀƴǘ ŜƴŜǊƎȅ ǎƻǳǊŎŜ ŦƻǊ ƳƻƴǘŀƴŜ ǎǘǊŜŀƳǎΦ It ƛǎ ǘƘŜ ǇǊƛƳŜ ǎƻǳǊŎŜ ŦƻǊ ƘŜŀǾƛƭȅ ǎƘŀŘŜŘ ǎƳŀƭƭ 
ǎǘǊŜŀƳǎΦ 

.ƛƻŀǎǎŜǎǎƳŜƴǘ ŎŀǘŜƎƻǊƛŜǎ ƘŀǾŜ ōŜŜƴ ǘŜƴǘŀǘƛǾŜƭȅ ŀǎǎƛƎƴŜŘ ŀǎ ŦƻƭƭƻǿǎΦ 

¶ 90-100% Very High. 
¶ 80-89% High. High: habitat complexity, biotic integrity, taxa richness, % of cool 

adapted fauna, number of more specific microhabitat related taxa, etc. Low: numbers 

of highly tolerant taxa. 

¶ 60-79% Moderate. Moderate: as above. The benthic invertebrate community points to 
some habitat limitations. 

¶ 40-59% Low. Low: as above. The community reflects significant habitat and/or water 
quality limitations. 

¶ < 40% Severe. The community present has developed under habitat conditions that 

represent a severe departure from the ideal conditions. 
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Figure 17 Benthic Invertebrate Biomonitoring Sites 

Table 22 Total Bioassessment Scores North Fork Clackamas Lower site 

Iŀōƛǘŀǘ LƴǘŜƎǊƛǘȅ /ŀǘŜƎƻǊȅ мффо ǎǳǊǾŜȅ LƴǘŜƎǊƛǘȅ /ŀǘŜƎƻǊȅ мффп ǎǳǊǾŜȅ 

9Ǌƻǎƛƻƴŀƭ Iŀōƛǘŀǘ aƻŘŜǊŀǘŜ aƻŘŜǊŀǘŜ 

aŀǊƎƛƴ Iŀōƛǘŀǘ aƻŘŜǊŀǘŜ aƻŘŜǊŀǘŜ 

5ŜǘǊƛǘǳǎ Iŀōƛǘŀǘ [ƻǿ aƻŘŜǊŀǘŜ 

¢ƘŜ ƳƻŘŜǊŀǘŜ ǎŎƻǊŜǎ ŦƻǊ ŀƭƭ Ƙŀōƛǘŀǘ ǘȅǇŜǎ Ǉƻƛƴǘ ǘƻ ǎƻƳŜ Ƙŀōƛǘŀǘ ƭƛƳƛǘŀǘƛƻƴǎΦ 

/ƻƭŘ ²ŀǘŜǊ .ƛƻǘŀ όŜǾŀƭǳŀǘŜŘ ŀǎ ƛƴǘƻƭŜǊŀƴǘ ƳŀȅŦƭƛŜǎΣ ǎǘƻƴŜŦƭƛŜǎΣ ŎŀŘŘƛǎŦƭƛŜǎ ŀƴŘ ŘƛǇǘŜǊŀƴǎ ƛƴ 
ōƛƻŀǎǎŜǎǎƳŜƴǘύ ŀǊŜ ƻŎŎŀǎƛƻƴŀƭΣ ƛƴŘƛŎŀǘƛƴƎ ǘƘŀǘ ǎǳƳƳŜǊ ǘŜƳǇŜǊŀǘǳǊŜǎ ŀǊŜ ƘƛƎƘ ŜƴƻǳƎƘ ǘƻ ōŜ 
ƭŜǘƘŀƭ ǘƻ ǎƻƳŜ ŎƻƻƭκŎƻƭŘ ŀŘŀǇǘŜŘ ǘŀȄŀΦ 

{ŜŘƛƳŜƴǘ ¢ƻƭŜǊŀƴǘ ¢ŀȄŀ όƳŀƴȅ ƴŜƎŀǘƛǾŜ ƛƴŘƛŎŀǘƻǊ ƎǊƻǳǇǎύΥ {ƛƭǘ ŎƻǾŜǊƛƴƎ ǎƭŀŎƪπǿŀǘŜǊ ǎǳǊŦŀŎŜǎ 
όƳŀǊƎƛƴΣ ǇƻƻƭǎΣ ŀƭŎƻǾŜǎύ ŘǳǊƛƴƎ ƭƻǿ Ŧƭƻǿǎ ƛǎ ƭƻǿ7Τ ŀƴŘ ƛǎ ƴƻǘ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ƛƴƘƛōƛǘƻǊ ƻŦ ƛƴǾŜǊǘŜōǊŀǘŜ 

                                                      

7 The author of the document indicated some uncertainty with these conclusions 


