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Appendix 2. WRIA 8 STREAM FLOW ASSESSMENT STRATEGY  
 
 

INTRODUCTION 
This document describes a strategy to do detailed flow assessment to determine the 
hydrologic status of streams and rivers within the watershed with respect to conservation 
and recovery of salmonids.  The underlying concept behind the proposed strategy is that 
the natural flow regime generally provides the best general template for ecologically 
functional conditions and that departures from natural flow characteristics indicate 
potential ecosystem problems.   
 

FLOW ANALYSIS POINT (FAP) CLASSIFICATION  
 
For purposes of this study, flow analysis is conceived as taking place at specific 
geographic points within the drainage network of the watershed.   Both as a practical 
matter of workload and from the perspective salmonid conservation and recovery, not all 
points within the watershed are of equal importance.  Consequently, its is proposed to 
apply different levels of effort to the analysis of different classes of locations within the 
watershed that are defined both in terms of spatial scale and in terms of prominence with 
regard to conservation and recovery of the primary salmonid species of interest. 
 

Class-1.  Major Rivers- FAPs located at mouth of major rivers and optionally at 
additional upstream river locations.  Propose two FAPs for the Cedar River and 
one for the Sammamish River.  Cedar River FAPs expected to reflect and 
distinguish both basin land use and effects of water supply facilities  and 
operations. 

Class-2.  Significant Chinook Streams-  FAPS at mouths of streams with 
currently or historically significant chinook productivity.  Does not include streams 
located in the Seattle Watershed because flow regime of these streams is 
assumed to be and remain relatively un-impacted by current or future human 
activites. 

Class-3.  Larger Streams-  FAPs at mouths of all third or higher order streams 
that are not included in classes 1 or 2.  Third order FAP locations are at the 
boundary between third and fourth order in the drainage system.  

Class-4.  Smaller Streams-  FAPs at the mouth of all second order streams that 
do not drain to stream segments with a Class-3 FAP.  This creates an FAP at the 
mouth of second order stream basins that drain directly to fourth order streams, 
major lakes, or Puget Sound.  It assures that FAPs will be well-distributed 
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throughout the entire WRIA 8 drainage network (excluding the Seattle 
Watershed).  
 
 

DEFINITION OF ANALYSIS LEVELS 
All levels of flow analysis have a common purpose- to characterize the departure of  
current and projected future flow regimes at a stream location from the flow regime under 
natural conditions prior to urbanization, dam construction, water diversion, and other 
human impacts that affect flow. As a practical matter, the most comprehensive flow 
regime analysis methods can not be applied to all mapped stream segments within the 
watershed.  Therefore, several levels of analysis are proposed to be applied to stream and 
river locations commensurate with their significance for salmon conservation and 
recovery.  Analysis levels differ in the number of parameters and complexity of analytic 
tools utilized to characterize the departures from natural conditions. 

Level-1.   Applies full IHA-RTV analysis as originally developed by Richter et al 
(1996, 1997) and modified by King County (2000).   This consists of comparisons 
of inter-annual distributions of 32 yearly flow statistics calculated from mean daily 
flow data.  The statistics describe include monthly means, annual high and low 
flow extremes, high and low flow durations, timing of peaks and minima, and 
measures of flow volatility.   Statistics and their distributions are calculated for 
natural, pristine conditions.  The values and distributions for natural conditions 
are used as a basis for comparison with values representative of current 
conditions and future flow scenarios.  
 
• 12 monthly means 
• Minimum 1, 3, 7, 30,  90-day flows 
• Maximum 1, 3, 7, 30, 90-day flows 
• Count of daily low flow excursions below low-flow threshold 

(use long term, average, natural, 7-day minimum flow) 
• Count of hourly high flow excursions above high-flow threshold 

(use forested 1.5-year hourly flow) 
• Julian Date of 1-day min 
• Julian Date of 1-day max 
• Duration in days below low-flow threshold 
• Duration in hours above high-flow threshold 
• Average annual size of daily rises of more than 10% (cfs) 
• Average annual size of daily falls of more than 10 (cfs) 
• Number of days flows rise by more than 10% 
• Number of days flows fall by more than 10%   
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Level-2. Applies an abbreviated IHA-RTV method tailored to better assess 
effects of urbanization and pumping rather than dam and reservoir operations.  
Twenty-one instead of 32 annual statistics would be calculated: 
 
• 12 monthly means 
• Maximum annual hourly flow 
• 7-day minimum annual flow 
• 7-day maximum annual flow 
• Count of daily low flow excursions below low-flow threshold 

(use long term, average, natural, 7-day minimum flow) 
• Count of hourly high flow excursions above high-flow threshold 

(use forested 1.5-year hourly flow) 
• Duration in days below low-flow threshold 
• Duration in hours above high-flow threshold 
• Average annual difference between maximum and minimum daily hourly flow 
• Number of days daily max minus daily min exceeds 10% of daily max  

 

Level-3.   Applies IHA-RTV methods using nine statistics  
  
• Maximum annual hourly flow 
• 7-day minimum annual flow 
• 90-day minimum annual flow 
• 90-day maximum annual flow 
• Count of high flow excursions (hourly data) above high-flow threshold 

(use forested 1.5-year hourly flow ) 
• Duration in days below low-flow threshold 
• Duration in hours above high-flow threshold 
• Average annual difference between maximum and minimum daily hourly flow 
• Number of days daily max minus daily min exceeds 10% of daily max  
 

Level-4. Applies IHA-RTV methods using four statistics  
• Maximum annual hourly flow 
• 7-day minimum annual flow 
• Duration in days below low-flow threshold 
• Duration in hours above high-flow threshold 
 

FLOW TIME SERIES SOURCES AND SYNTHESIS STRATEGIES 
 
Historical stream flow data within the watershed represents an important source of 
information for performing the proposed flow assessment.  However, in applying these 
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data within the proposed analysis scheme, it is important to recognize several limitations 
including the following: 
 
1. Limitations in the number of historical flow gaging sites 
2. Uneven record lengths 
3. Lack of stationarity in available data 
 
Items 1) and 2) relate to gaps in spatial and temporal coverage of the available data.  Item 
3) relates to the fact that generally existing flow records represent both natural variability 
related to climate and human-influenced caused by such activities as land cover change, 
water extraction, channel engineering, and dam operations.   
 
To conduct the proposed flow analysis, decades-long, stationary natural, stationary 
current, or stationary proposed flow records are needed at defined flow analysis points.   
This requires a tool that can essentially overcome the deficiencies in the historical data- 
i.e. a technique is needed to spatially extrapolate records for ungaged flow points, extend 
record length to obtain adequate samples to estimate flow parameters,  estimate basin 
response under stationary basin conditions.   These are all possible to do by leveraging 
existing data with distributed hydrologic simulation modeling.    
 
 
 

4 



DRAFT 5/9/01 

5 

Richter, Brian D., Baumgartner, Jeffrey V., Powell, Jennifer, and David P. Braun. 1996.  
A Method for Assessing Hydrologic Alteration within Ecosystems.  Conservation 
Biology, 10 (4): 1163-1174. 
 
Richter, Brain D., Baumgartner, Jeffrey V., Wigington, Robert and David P. Braun. 1997.  
How Much Water Does a River Need?  Freshwater Biology, 37: 231-249. 
 
King County. 2000. Hydrologic Change in the Green River Near Palmer. Unpublished 
Draft Report. 30 pp. 
 
 
 



DRAFT 5/9/01 

Table 1. FLOW ANALYSIS POINTS 
STREAM ANALYSIS LOCATION ANAL

YSIS 
LEVEL 

 COMMENT 

CEDAR RIVER  RENTON GAGE SITE (USGS 
12119000) 

1  USGS gage site near mouth of Cedar River.  Flow regime reflects integration of all anthropogenic effects 
within the river basis including major and minor flow diversions.  

CEDAR RIVER ABOVE LANDSBURG GAGE 
SITE (USGS 12117500) 

1  USGS gage site above SPU diversion.  Current flow regime reflects  Seattle net effect of dam presence 
and operations with minimal influence from land use change. 

SAMMAMISH RIVER  NR WOODINVILLE (USGS 
12125200) 

1  Location is downstream of Big Bear Creek.  Flow data could be adjusted using tributary data and 
simulation modeling to reposition the location of analysis-  e.g. upstream to the outlet of Lake Sammamish 
or downstream to the mouth of the river below Swamp Creek.     

     
ISSAQUAH CREEK GAGE SITE NR MOUTH (USGS 

12121600) 
2   

BEAR CREEK NR MOUTH (KC GAGE SITE 
02A, FORMER USGS 12124500) 

2   

COTTAGE LAKE CREEK NR  MOUTH (FORMER USGS  
GAGE SITES 12123100 & 
12123101) 

2  10 year USGS flow record at 12113000 from 1955-1965 

ROCK CREEK ROCK CREEK NR MAPLE 
VALLEY (FORMER USGS  
GAGE SITE 12118500 AND 
CURRENT KC GAGE 31L 

2  Increasingly affected by City of Kent diversions in the last 20 years. 

     
BOEING CREEK NR MOUTH 3   
PIPERS CREEK NR MOUTH 3   
     
THORNTON CREEK NR MOUTH 3   
MCALEER CREEK NR MOUTH 3   
JUANITA CREEK NR MOUTH 3   
FORBES CREEK NR MOUTH 3   
KELSEYCREEK-MERCER SLOUGH NR MOUTH 3   
COAL CREEK NR MOUTH 3   
MAY CREEK NR MOUTH 3   
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SWAMP CREEK NR MOUTH 3   
NORTH CREEK NR MOUTH 3   
LITTLE BEAR CREEK NR MOUTH 3   
     
UPPER BEAR CREEK NR NE 133 ST (FORMER USGS 

GAGE SITE 12122500, 
CURRENT KC GAGE 02E) 

3  Above confluence with Cottage Lake Creek. Approx. 13.9 sq mi drainage basin. 

EVANS CREEK NR MOUTH IN REDMOND , 
FORMER USGS GAGE SITE 
12124000, CURRENT KC GAGE 
18A) 

3  22 years of usgs of date from 1955-1976. 

     
W. LK. SAMMAMISH TRIB 0162  MOUTH 3   
GEORGE DAVIS CREEK  MOUTH 3   
PINE LAKE CREEK   MOUTH 3   
LAUGHING JACOBS CREEK  MOUTH 3   
     
TIBBETTS CREEK MOUTH 3   
     
NORTH FORK ISSAQUAH CREEK NR MOUTH (KC GAGE SITE 

46A) 
3   

EAST FORK ISSAQUAH CREEK NR MOUTH (KC GAGE SITE 
14A) 

3   

FIFTEEN MILE CREEK MOUTH 3   
     
ISSAQUAH CREEK JUST ABOVE MCDONALD 

CREEK CONFLUENCE  
3   

MCDONALD CREEK MOUTH 3   
HOLDER CREEK MOUTH 3   
     
TAYLOR CREEK MOUTH 3   
PETERSON CREEK MOUTH 3   
WALSH LAKE DIVERSION  MOUTH 3   
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