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USGS 14222500 EAST FORK LEWIS RIVER NEAR HEISSON, WA
Flow Exceedence Probability Hydrograph

Period of Record: 1930 - 2007  River Mile 20.2

0

500

1000

1500

2000

2500

3000

3500

4000

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Fl
ow

 in
 c

fs
10% Exceedence
50% Exceedence
90% Exceedence
Instream Flow

Open Nov 16 to May 14 with an 
allocation limit of 90 cfs.

Instream Flow at RM 10.1.
Jan-Feb = 500 cfs
Mar-May = 460 
June = 420
July = 233
August = 122
Sept 1-15 = 175
Sept 16-30 = 295
Oct-Dec = 500

USGS 14220500 LEWIS RIVER AT ARIEL, WA
Flow Exceedence Probability Hydrograph

Period of Record: 1910 - 2007   River Mile 19
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KALAMA RIVER BELOW ITALIAN CREEK NEAR KALAMA, WA 
Flow Exceedence Probability Hydrograph

USGS gage 14223500; RM 4.2; Period of Record: 1946 - 1982 
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 WASHOUGAL RIVER NEAR WASHOUGAL, WA
Flow Exceedence Probability Hydrograph

USGS gage 14143500; RM 9.2; Period of Record: 1944 - 1981 
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Appendix 3 
 
WRIA 27 & 28 Rules Matrix – Net Changes from New Rules to Ecology’s 
Existing Regulatory Practices 
 
Rules Section Summary of 

Section 
Net Effect Requiring Analysis 

WAC 173-527(28)-010 Authority & 
Purpose 

N/A - Provisions reflect current law. 

WAC 173-527(28)-020 Definitions N/A - Definitions are consistent with 
agency usage and practice. 

WAC 173-527(28)-030 Map N/A 

WAC 173-527(28)-040 Compliance and 
Enforcement 

N/A – Consistent with statutory 
requirements for compliance and 
enforcement. 

WAC 173-527(28)-050 Establish stream 
management units 
for 34 stream 
management 
points 

N/A - See analysis for Section 060 below. 

WAC 173-527(28)-060 Establishes 
monthly instream 
flow values at 34 
control points in 
the basin 
(management 
units described in 
section 050) 

N/A Rules codifies current permitting 
practice and statutory obligations. 
 
Under the Water Resources Act of 1971, 
Ecology currently has a legal obligation 
to maintain water quantities sufficient for 
preservation of the natural environment.   
 
Under this obligation, Ecology, in 1995, 
ceased issuing any new surface water 
rights in areas now being closed.  Ground 
water permits in closed areas are only 
issued when adequate mitigation is in 
place during critical low flow periods 
(May – November).      
 

WAC 173-527(28)-070 Section 070 
closes most 
surface and 
ground water to 
new consumptive 

All surface and ground waters up 
gradient of Columbia River water 
supplies are closed by rules.  Rules 
provide exception to closure for water 
allocated in reservation, water for 
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Rules Section Summary of 
Section 

Net Effect Requiring Analysis 

WAC 173-527(28)-080 uses and section 
080 outlines when 
water rights may 
be approved in 
the future. 
 
  

riparian restoration, and interruptible 
uses.  See analysis for individual 
exceptions below.  
      

WAC 173-527(28)-090 Establishes and 
defines “regional 
supply areas” 
where water is 
available for 
future ground 
water 
withdrawals 

N/A – Rules codifies current permitting 
practice. 
 
Regional supply areas in rules are the 
same as the areas where year-round water 
use is currently being permitted.  Water 
in these areas is available above instream 
needs, because of tidal influence from the 
Columbia River and local hydrology. 
 
 

WAC 173-527(28)-100 Defines when and 
where future 
interruptible 
water uses may 
occur 

N/A - Closure with the exception for 
interruptible uses is consistent with 
existing regulatory practices (see Section 
060 above).  The time period specified in 
rules for interruptibles (Nov 16 – May 
14) matches the high flow period when 
applicants are typically not required to 
mitigate for their use.  Conversely, the 
period of time when interruptibles are not 
available in rules (May 15 – Nov 15) 
matches the low flow period that requires 
mitigation from an applicant. 
 

WAC 173-527(28)-110 Allocates water in 
reservation for 
specific subbasins 
and counties (one 
of the exceptions 
to closure).  
Allocations are 
set aside for the 
following 
categories of 
users: 

Water allocated to supply projected 
growth over the next 20 years, without 
excessively compromising instream 
needs during low flow.  The expected 
allocations after reservations are 
exercised are represented in two tables 
below (see Table – Allocation of 
Reservation). 
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Rules Section Summary of 
Section 

Net Effect Requiring Analysis 

 Specific 
cities/purveyors 

Water allocated for year-round use, as 
specified in tables below (Table – 
Allocation of Reservation).  Rules allows 
for year-round use for water supplies that 
ordinarily could only be issued on an 
interruptible basis.  Analysis required in 
order to compare out-of-stream and in-
stream value of allocated water.  

 “Other” public 
water systems 

 Permit-exempt 
wells: 
 
Rules requires 
permit-exempt 
wells to connect 
to existing 
municipal water 
supply when user 
can connect in 
timely and 
reasonable 
manner.   
 
Rules sets a 
reservation for 
permit-exempt 
wells, per 
watershed and 
county (see 
Tables below).   

 
 
 
N/A - No analysis required, consistent 
with existing local requirements and 
Department of Health regulations.  
 
 
 
 
 
 
 
 
N/A - Absent rules, there would be no 
restrictions beyond RCW 90.44.050.  
Rules provides adequate water supply for 
permit-exempt well use for the next 
twenty years.  No change will occur 
during the time-frame of this economic 
analysis.  
 

WAC 173-527(28)-120 Identifies priority 
dates of 
reservation and 
repeals WAC 
173-592  

N/A  

WAC 173-527(28)-130 Directs how 
accounting for 
use under the 
reservation will 
occur 
 

See analysis for Section 110. 
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Rules Section Summary of 
Section 

Net Effect Requiring Analysis 

WAC 173-527(28)-140 Describes what 
projects qualify as 
an environmental 
restoration project 
(one of the 
exceptions to 
closure) 

N/A - Exception for environmental 
restoration projects is consistent with 
existing agency practice.  Criteria used in 
rules are consistent with agency practice 
of issuing temporary permits for similar 
purposes. 

 
 
 
TABLE - ALLOCATION OF RESERVATION (WRIA 27) 

 
 

Subbasin Name* 
Water User** Net 

Streamflow 
Depletion***

 
(cfs) 

 
 
 

Kalama River city of Kalama
 
Other public 
water systems 
 
Permit-exempt 
ground water 
wells 
 

1.92 
 

0.19 
 
 

0.16 



 

   
Page 37 

 

Lower Lewis, 
Middle Lewis, 
and Upper Lewis 
River  

Public water 
systems in 
Cowlitz County
 
Public water 
systems in 
Clark County 
 
Public water 
systems in 
Skamania 
County 
 
Permit-exempt 
ground water 
wells in 
Cowlitz County
 
Permit-exempt 
ground water 
wells in Clark 
County 
 
Permit-exempt 
ground water 
wells in 
Skamania 
County 
 
Commercial use 
in Skamania 
County **** 

0.19 
 
 
 

0.37 
 
 
 

0.40 
 
 
 
 

0.07 
 
 
 
 

0.12 
 
 
 
 

0.40 
 
 
 
 
 

0.21 
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East Fork Lewis 
River Subbasin 

Clark Public 
Utility, City 
of Battle 
Ground and 
Ridgefield 
 
Other public 
water systems 
in Clark 
County 
 
Permit-exempt 
ground water 
wells in Clark 
County 
 
Permit-exempt 
ground water 
wells in 
Skamania 
County 
 

2.20 
 
 
 
 
 

0.19 
 
 
 
 

0.47 
 
 
 
 

0.02 

*  Subbasin boundaries are shown in WAC 173-527-030, and are consistent with the 
boundary descriptions used in the Watershed Plan. 
 
**  In the Watershed Plan, the term “domestic wells” has the same meaning as “permit-
exempt ground water wells” and the term “small community water systems” has the same 
meaning as “public water systems.”  “Public water systems” is defined in RCW 70.119.020 
(8).    
 
*** If conditions in WAC 173-527-110 (2) and (6) are satisfied, the net depletion of a 
closed water source, set in WAC 173-527-070, shall not exceed the quantities listed for 
specific users.  
 
**** Impacts from commercial use shall be limited to stream reaches upstream of Lewis 
River at Forest Road 90 bridge crossing (46°1’13”N, 122°1’13”W) to headwaters, including 
tributaries.   

 
 
 
 
TABLE - ALLOCATION OF RESERVATION (WRIA 28)  

 
 

Subbasin Name* 
 

Water User** 
Net Stream 

Flow 
Depletion***

 
(cfs) 
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Salmon Creek Clark Public 
Utility, 
Battle Ground 
and Ridgefield
 
Permit-exempt 
ground water 
wells 
 

0.13 
 
 
 
 

0.12 

Burnt Bridge City of 
Vancouver 
 
 

0.02 
 
 

Lacamas Creek City of Camas 
 
Clark Public 
Utility 
 
Other public 
water systems 
 
Permit-exempt 
ground water 
wells 
 

0.50**** 
 

0.30 
 
 

0.19 
 
 

0.17 
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Washougal River City of Camas 
 
Other public 
water systems 
in Clark 
County 
 
Permit-exempt 
ground water 
wells in Clark 
County 
 
Other public 
water systems 
in Skamania 
County 
 
Permit-exempt 
ground water 
wells in 
Skamania 
County 
 
 

0.50**** 
 

0.19 
 
 
 
 

0.17 
 
 
 

0.10 
 
 
 
 

0.64 
 
 
 

Columbia River 
Tributaries 

Public water 
systems in 
Clark County 
 
Permit-exempt 
ground water 
wells in Clark 
County 
 
Public water 
systems in 
Skamania 
County 
 
Permit-exempt 
ground water 
wells in 
Skamania 
County 
 
 

0.10 
 
 
 

0.12 
 
 
 

0.10 
 
 
 
 

0.12 
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*  Subbasin boundaries are shown in WAC 173-528-030, and are consistent with the 
boundary descriptions used in the watershed plan. 
 
**  In the Salmon-Washougal and Lewis Watershed Management Plan, the term “domestic 
wells” has the same meaning as “permit-exempt ground water wells” and the term “small 
community water systems” has the same meaning as “public water systems.”  “Public water 
systems” is defined in RCW 70.119.020 (8).    
 
*** If conditions in WAC 173-528-110 (2) and (6) are satisfied, the net depletion of a 
closed water source, set in WAC 173-528-070, shall not exceed the quantities listed for 
specific users.  
 
**** The total net stream flow depletion for the City of Camas from both Lacamas and 
Washougal River subbasins shall not exceed 0.50 cfs.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix 4 
 
WRIA 27 Percent Flow Loss to Population Loss Evaluation 
    
       

 Sub-Watershed 

Critical 
Life 
Stage  Flow Period 

Flow 
(cfs) 

Reserve 
in cfs 

% Flow Loss From 
Full use of the 
Reserve 

      
Kalama River @ 
RM 4.2  (1946-
1982) Juvenile 

September 90% 
exceedance 202 2.6 1.29% 

  Juvenile 
September 50% 
exceedance 262 2.6 0.99% 

  Juvenile August 10% exceedance 416 2.6 0.63% 
      
      
N Fork Lewis @ 
Ariel  RM 19   Juvenile August 90% exceedance 762 1.76 0.23% 
(1909-2008) Juvenile August 50% exceedance 1210 1.76 0.15% 
  Juvenile August 10% exceedance 2032 1.76 0.09% 
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East Fork Lewis 
@ RM 10.1 Juvenile 

September 90% 
exceedance 39 2.85 7.31% 

Syn from RM 
20.2 (2005-2008) Juvenile 

September 50% 
exceedance 57 2.85 5.00% 

  Juvenile August 10% exceedance 106 2.85 2.69% 
East Fork Lewis 
@ RM 20.2 Juvenile 

September 90% 
exceedance 43 2.85 6.63% 

(1929-2008) Juvenile 
September 50% 
exceedance 64 2.85 4.45% 

  Juvenile August 10% exceedance 121 2.85 2.36% 
 
 
 
 
WRIA 28 % Flow Change 
Evaluation     
       

 Sub-Watershed 
Species & Life 
Stage  Flow Period 

Flow 
(cfs) 

Reserve 
in cfs 

% Flow Loss From 
Full use of the 
Reserve 

      
Salmon Creek nr 
Vancouver RM 6.8 

Salmonid 
Juvenile August 90% exceedance 9 0.245 2.72% 

  
Salmonid 
Juvenile August 50% exceedance 15 0.245 1.63% 

  
Salmonid 
Juvenile August 10% exceedance 25 0.245 0.98% 

Salmon Creek @ 
Northcutt  RM 7.75 

Salmonid 
Juvenile August 90% exceedance 13 0.245 1.88% 

Active Gage 
Salmonid 
Juvenile August 50% exceedance 16 0.245 1.53% 

  
Salmonid 
Juvenile August 10% exceedance 23 0.245 1.07% 

      

Burnt Bridge Creek 
@ 18th st (1998-
2000) 

Salmonid 
Juvenile August 90% exceedance 4.5 0.02 0.44% 

  
Salmonid 
Juvenile August 50% exceedance 6.3 0.02 0.32% 

  
Salmonid 
Juvenile August 10% exceedance 11.5 0.02 0.17% 

      
Lacamas Creek @ 
Goodwin Rd Trout Juvenile 

September 90% 
exceedance 8 0.66 8.25% 

using 0.66 cfs reserve Trout Juvenile 
September 50% 
exceedance 10 0.66 6.60% 

  Trout Juvenile August 10% exceedance 15 0.66 4.40% 
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Lacamas Creek @ 
3rd Ave 

Salmonid 
Juvenile No data available 8 0.66 8.25% 

using 0.66 cfs reserve 
Salmonid 
Juvenile Due to withdrawals, flow 10 0.66 6.60% 

  
Salmonid 
Juvenile loss will be greater 15 0.66 4.40% 

including Camas Flex 
0.5 cfs reserve 

Salmonid 
Juvenile No data available 8 1.16 14.50% 

  
Salmonid 
Juvenile Due to withdrawals, flow 10 1.16 11.60% 

  
Salmonid 
Juvenile loss will be greater 15 1.16 7.73% 

      
Washougal River @ 
RM 3.6 

Salmonid 
Juvenile August 90% exceedance 53 1.1 2.08% 

using 1.1 cfs reserve 
Salmonid 
Juvenile August 50% exceedance 89 1.1 1.24% 

  
Salmonid 
Juvenile August 10% exceedance 185 1.1 0.59% 

including Camas Flex 
0.5 cfs reserve 

Salmonid 
Juvenile August 90% exceedance 53 1.6 3.02% 

  
Salmonid 
Juvenile August 50% exceedance 89 1.6 1.80% 

  
Salmonid 
Juvenile August 10% exceedance 185 1.6 0.86% 

      
Columbia River Tribs 
Combines: 

Salmonid 
Juvenile August 90% exceedance 11.8 0.44 3.73% 

Duncan, Hamilton 
Salmonid 
Juvenile August 50% exceedance 19.9 0.44 2.21% 

Creenleaf, and Hardy 
Salmonid 
Juvenile August 10% exceedance 41.4 0.44 1.06% 

creeks, and Hamilton       
spring channel           
 
 
 
 
 
 
Appendix 5 
 
From:  Jim Pacheco JPAC461@ECY.WA.GOV   
To:  Rules File 
 
Habitat and Flows Correlation   
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Can a 1% loss of streamflow represent a 1% loss of fish habitat and a 1% loss in the 
fish population? 
  
Ecology biologists have found that a 1% loss in habitat closely corresponds with a 1% 
loss in streamflow during low-flow conditions (September 90% exceedence flow).  
Therefore, a 1 % loss in streamflow during a low flow month such as September can 
serve as a reasonable surrogate for estimating the 1% loss in fish habitat.   
  
For example: I found for the mainstem Stillaguamish River a 1.1% loss of flow from the 
September 90 % exceedence flow (low flow month) was a 1% loss of steelhead juvenile 
habitat.   
  
I found for the South Fork Stillaguamish River a 0.9% loss of flow from the September 
90 % exceedence flow (low flow month) was a 0.6 % loss of steelhead juvenile habitat 
and a 1.3 % loss of Chinook spawning habitat.   
  
I found for the North Fork Stillaguamish River I a 0.94 % loss of flow from the 
September 90 % exceedence flow (low flow month) was a 0.7 % loss of steelhead 
juvenile habitat and a 1.0 % loss of Chinook spawning habitat.    
  
The percent loss of habitat varies because there are multiple fish life stages with varying 
priorities but the goal was to have the loss of habitat equal about 1 %. 
  
I found similar results when I calculated reserves for WRIAs 25-28. 
  
Biologically, it makes sense that a 1 % loss in streamflow during a low flow month such 
as September can serve as a reasonable surrogate for estimating the 1 % loss in fish 
habitat since correlations relating low summer streamflow for juvenile coho to the 
numbers of returning adult coho two years later have been reported in the literature here 
in Washington since the 1940s. 
  
Studies found that the higher the 30- or 60-day low summer flow the higher the number 
of returning adult salmon.  Mathews and Olson, 1980 found that the relationship of more 
summer flow for coho juveniles equals more returning adults 2 years later still holds 
strong as did Neave 1949, McKernan et al 1950, Wickett 1951, Smoker 1955, Lister and 
Walker 1966, Pearson et al 1967.  This relationship was reaffirmed in Hartman and 
Scrivener 1990, and Quinn and Peterson 1996.  The summer low flow is still used today 
by Washington Department of Fish and Wildlife to predict the number of returning coho 
adults in Puget Sound 2 years later as described in Zillges 1977.   
  
It is surprising that the correlation of more summer flow equals more adult salmon 2 
years later would be so strong since fish habitat is only one of many factors that kill fish 
(such as ocean survival, fish harvest, disease, winter floods, etc). 
  



 

   
Page 45 

 

F. W. Olson in 1983 summarized the relationship between low summer streamflow and 
coho run size in a Draft EIS for the South Fork Skokomish River Hydroelectric Project.  
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Dave Seiler’s studies on Bingham Creek for 1980-1991 found more summer flow equals 
more coho smolts migrating out the following spring.   
  
 

 
  
  
In the Green River in 1979, Hal Beecher found the higher the low summer flow the 
higher the number of returning wild steelhead adults 2.5 years later.  For low summer 
flow he used the lowest daily flow recorded during the summer.     
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Appendix 6  Fish loss Calculations 
 
WRIA 27 Streams with 
Reservations     
       
Fish Loss Calculations based on percent flow reduction   
       
Total Estimated Fish 
Loss  4485 

    
       
Kalama 
River @ 
RM 4.2  
(1946-1982) 

Species 
present 

Spring 
Chinook Fall Chinook Coho 

Sum 
Steelhead 

Win 
Steelhead 

  
Population 
Status Depressed Healthy unknown Depressed Healthy 

  
90th % 
Escapement 3761 20495 

v. low (used 
100) 1072 1965 

  # of fish loss 343 264 20 150 25 

  Source SASI SASI 
BPJ-LCFRB 
'04 SASI SASI 

            
N Fork 
Lewis @ 
Ariel  RM 
19   

Species 
present 

Spring 
Chinook Fall Chinook 

Tule Fall 
Chinook Coho 

Sum 
Steelhead 

(1909-2008) 
Population 
Status Depressed Healthy Healthy unknown unknown 

  
90th % 
Escapement 584 18000 899 5000 

v. low (used 
140) 

  # of fish loss 12 42 2 154 4 

  Source SASI 
LCFRB 
Dec'04 SASI 

BPJ-
LCFRB'04 

BPJ-
LCFRB'04 

            
East Fork 
Lewis @ 
RM 10.1 

Species 
present 

Spring 
Chinook Fall Chinook Coho 

Sum 
Steelhead 

Win 
Steelhead 

Syn from 
RM 20.2 

Population 
Status unknown present/Unkn unknown unknown Depressed 

 (2005-
2008) 

90th % 
Escapement 

few (used 
12) 800 

low (used 
1625) 662 685 

  # of fish loss 13 837 1700 443 475 

  Source SASI 
LCFRB 
Dec'04 

BPJ-
LCFRB'04 SASI SASI 
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Fish Loss Calculation 
Method:           
Our calculations assume that a percent flow reduction during the summer low flows   
Will equate to a like percent reduction in the number of the next generation's returning 
adults.  
To come up with a single 20 year fish loss number, we count healthy and depressed populations 
differently. 
       
       
Healthy 
Population 

Fish loss is calculated using a single high impact year: a low flow year and a 90th 
percentile escapement 

Depressed 
or unknown 
population 

Fish loss assumes a cumulative impact using 2 low flow & 90th percentile escapement 
years and 18 median flow & average escapement years  

       
       
BPJ notes       

Kalama 
Coho: No escapement numbers or rates were listed.  Current returns assumed to be very 
low (LCFRB '04).   

 Used escapement of 100 based on stream size.   
       
N Fork 
Lewis 

Coho: 90% escapement based on 500 fish/mile escapement (1985-1999 range was 1-584) 
& 10 miles  

 habitat on Johnson and Cedar creeks    

 
Sum Steelhead:  Current returns assumed to be very low - WDFW estimates <7% of the 
hatchery run (LCFRB '04).   

 Used 7% of 2000 (range was 900-2800 rack count)   

 
Win Steelhead: Current returns assumed to be very low - WDFW estimates 6% of the 
hatchery run (LCFRB '04).   

 Used 6% of 1000 (range was 10-1300 hatchery return)   

EF Lewis 
Fall Chinook: 1896-2002 escapement range was 52-1300.  An approx 90th percentile 
escapement is 800 

 Coho: Used proportion of NF to EF escapements from 1930 and 1951 studies.   
 NF 90% escape of 5000*0.325=1625 fish for a 90% EF escapement  
 
 
 
 
WRIA 28 Streams with Reservations     
       
Fish Loss Calculation based on percent flow reduction    
       

Total Estimated Fish Loss  1258 with 0.5cfs Camas flex reserve taken from Washougal 

  1158 with 0.5cfs Camas flex reserve taken from Lacamas 
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Salmon Creek @ 
Northcutt  RM 
7.75 Species present Fall Chinook Coho Sum Steelhead Win Steelhead  
  Population Status present/unkn present/unkn not present unknown  

  
90th % 
Escapement   <100 v. low (used 50) 0   <100   

  # of fish loss 31 16 0 31   
  Source LCFRB Dec'04 BPJ-LCFRB '04 Salmonscape LCFRB Dec'04   
            
Burnt Bridge 
Creek @ 18th st 
(1998-2000) Species present Fall Chinook Coho Sum Steelhead Win Steelhead   
  Population Status potential present/unkn not present Presumed/unkn   

  
90th % 
Escapement none v. low (used 25)   low (used 50)   

  # of fish loss 0 2 0 3   
  Source SalmonScape BPJ-LCFRB '04 SalmonScape BPJ-LCFRB '04   
            
Lacamas Creek @ 
Goodwin Rd Species present Resident Trout         
  Population Status unknown         
using 0.66 cfs 
reserve 

90th % 
Escapement unknown         

  # of fish loss unknown         
  Source           
           
 

Lacamas Creek @ 
3rd Ave 

Species 
present Fall Chinook Coho Sum Steelhead Win Steelhead   

  
Population 
Status presumed present/unkn presumed presumed   

  
90th % 
Escapement used 50 used 25 used 25 used 25   

  # of fish loss 68 34 34 34   
including Camas 
Flex 0.5 cfs 
reserve 

Species 
present Fall Chinook Coho Sum Steelhead Win Steelhead   

  
Population 
Status presumed present/unkn presumed presumed   

  # of fish loss 119 59 59 59   
  Source BPJ BPJ BPJ BPJ   
            
Washougal River 
@ RM 3.6 

Species 
present Spring Chinook Fall Chinook Coho Sum Steelhead Win Steelhead 

using 1.1 cfs 
reserve 

Population 
Status not present healthy present/unkn unknown depressed 

 
90th % 
Escapement 0 4669 v. low (used 100) 633 802 

  # of fish loss 0 97 26 167 212 
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including Camas 
Flex 0.5 cfs 
reserve 

Species 
present Spring Chinook Fall Chinook Coho Sum Steelhead Win Steelhead 

  
Population 
Status not present healthy present/unkn unknown depressed 

  # of fish loss 0 141 38 243 308 
  Source SalmonScape SASI BPJ-LCFRB '04 SASI SASI 
            
Columbia River 
Tribs Combines: 

Species 
present Spring Chinook Fall Chinook Coho Sum Steelhead Win Steelhead 

Duncan, Hamilton 
Population 
Status not present present/unkn Depressed not present present/unkn 

Creenleaf, and 
Hardy 

90th % 
Escapement 0 100 385 0 300 

creeks, and 
Hamilton # of fish loss 0 47 87 0 142 

spring channel Source SalmonScape 
LCFRB 
Dec'04 SASI SalmonScape LCFRB Dec'04 

       
       
Fish Loss Calculation Method:           
Our calculations assume that a percent flow reduction during the summer low flows    
will equate to a like percent reduction in the number of the next generation's returning adults.  
To come up with a single 20 year fish loss number, we count healthy and depressed populations differently. 
       
       
Healthy 
Population Fish loss is calculated using a single high impact year: a low flow year and a 90th percentile escapement 
Depressed or 
unknown 
population 

Fish loss assumes a cumulative impact using 2 low flow & 90th percentile escapement years and 18 median 
flow & average escapement years  

       
       
BPJ notes       
Salmon Creek Coho: No escapement numbers or rates were listed.  Current returns assumed to be very low (LCFRB '04).   
  Used 50 based on stream size.     
Burnt Bridge 
Creek Coho: No escapement numbers or rates were listed.  Current returns assumed to be very low (LCFRB '04).  
 Used 25 based on stream size.     
 Win Steelhead: Current returns assumed to be low - uses 2x the v.low estimate  
       

Lacamas 
Fall Chinook: No escapement numbers given.  Used 50 based on stream size and available strays from 
Washougal. 

 Coho: No escapement numbers or rates were listed.  Used 25 based on stream size. 
 Sum Steelhead: No escapement numbers or rates were listed.  Used 25 based on stream size. 
 Win Steelhead: No escapement numbers or rates were listed.  Used 25 based on stream size. 
       
Washougal Coho: No escapement numbers or rates were listed.  Current returns assumed to be very low (LCFRB '04).  

 

 Used 100 based on stream size. 
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Appendix 8 
 
Pending Applications for WRIA 27 and WRIA 28 

 
         
Report Date: 6/18/2008         
          

Doc Priority Dt Purpose Qi UOM Qa 
Ir 

Acres WRIA County 1stSrc 
NewApp 12/19/1990 FS 1 CFS     27 COWLITZ     ROSS CREEK        
NewApp 1/18/1991 DS 5 GPM     27 COWLITZ     WELL              
NewApp 9/12/1991 PO 500 CFS     27 CLARK        CANYON CREEK      
NewApp 11/12/1991 IR,DS 20 GPM 1 1.5 28 CLARK        WELL              
NewApp 2/27/1992 IR,DS 30 GPM   1 28 CLARK        WELL              
NewApp 6/15/1992 DS 20 GPM 0.5   28 CLARK        WELL              
NewApp 7/14/1992 FS 0.05 CFS     28 SKAMANIA   UNNAMED STREAM   
NewApp 8/25/1992 IR,DS 6 GPM 1 1.5 28 CLARK        WELL              
NewApp 9/22/1992 IR,DS 20 GPM 0.83 33 28 CLARK        WELL              
NewApp 10/23/1992 IR 400 GPM   40 28 CLARK        WELL              
NewApp 11/24/1992 IR,DM 150 GPM 150 0 28 CLARK        WELL              
NewApp 12/2/1992 IR,DS 100 GPM   20 27 CLARK        WELL              
NewApp 12/22/1992 WL,IR 15 GPM 2.25 1.5 28 CLARK        WELL              
NewApp 1/13/1993 DM 50 GPM     28 SKAMANIA   WELL              
NewApp 1/25/1993 FS 1 CFS     27 CLARK        UNNAMED STREAM   
NewApp 2/22/1993 ST,IR 20 GPM   10 27 CLARK        WELL              

NewApp 3/16/1993 IR,DS 0.17 CFS   4 27 COWLITZ     
NORTH FORK 
LEWIS  

NewApp 4/6/1993 DS 0.03 CFS     28 SKAMANIA   UNNAMED SPRING   
NewApp 4/26/1993 IR 1.11 CFS   160 28 CLARK        UNNAMED POND      

NewApp 5/4/1993 IR,FP 2.45 CFS   60 27 CLARK        
NORTH FORK 
LEWIS  

NewApp 6/25/1993 IR,DM 60 GPM   38 27 CLARK        WELL              
NewApp 7/6/1993 DM 58 GPM     27 COWLITZ     WELL              
NewApp 8/4/1993 WL,DS 0.01 CFS     28 SKAMANIA   UNNAMED SPRING   
NewApp 8/4/1993 IR 16 GPM   9.4 28 CLARK        WELL              
NewApp 9/1/1993 IR 100 GPM   10 28 CLARK        WELL              
NewApp 9/27/1993 DS 0.01 CFS     27 CLARK        UNNAMED SPRING   
NewApp 11/12/1993 CI 800 GPM     28 CLARK        WELL              

NewApp 11/19/1993 ST,IR 0.2 CFS   5 27 COWLITZ     
NORTH FORK 
LEWIS  

NewApp 1/7/1994 IR,DS 20 GPM   5 27 CLARK        WELL              
NewApp 4/28/1994 IR 0.004 CFS   0 28 CLARK        UNNAMED SOURCE   
NewApp 5/26/1994 ST,DS 0.02 CFS 1.5   28 SKAMANIA   UNNAMED SPRING   
NewApp 6/28/1994 IR,DS 1250 GPM   2 27 CLARK        WELL              
NewApp 7/19/1994 IR 90 GPM   9 27 COWLITZ     WELL              
NewApp 7/20/1994 DM 0.02 CFS     28 SKAMANIA   UNNAMED SPRING   
NewApp 7/28/1994 DS 0.02 CFS     28 SKAMANIA   UNNAMED SOURCE   
NewApp 11/28/1994 DM 50 GPM     27 COWLITZ     WELL              
NewApp 12/5/1994 DM 46 GPM     28 CLARK        WELL              
NewApp 1/3/1995 DM,CI 400 GPM     27 CLARK        WELL              
NewApp 1/19/1995 DM,CI 500 GPM     28 CLARK        WELL              
NewApp 1/30/1995 IR 100 GPM   40 28 CLARK        WELL              
NewApp 2/17/1995 IR,DM 1.3 CFS   120 28 CLARK        UNNAMED SPRING   
NewApp 4/27/1995 DS,CI 0.04 CFS     28 SKAMANIA   UNNAMED SPRING   
NewApp 6/5/1995 ST,DS 0.01 CFS     28 SKAMANIA   UNNAMED SPRING   
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NewApp 6/6/1995 DS 0.02 CFS     28 SKAMANIA   UNNAMED STREAM   
NewApp 6/19/1995 DS 5 GPM     27 CLARK        WELL              
NewApp 7/27/1995 DM 50 GPM     27 COWLITZ     WELL              
NewApp 9/13/1995 IR 0.04 CFS   1.5 27 COWLITZ     UNNAMED STREAM   
NewApp 9/27/1995 MU 600 GPM     28 CLARK        WELL              
NewApp 10/2/1995 DS 0.02 CFS     27 CLARK        UNNAMED SPRING   
NewApp 10/5/1995 IR 250 GPM   50 27 COWLITZ     WELL              
NewApp 10/9/1995 DM 150 GPM     28 CLARK        WELL              
NewApp 12/6/1995 DM 6 GPM     27 COWLITZ     WELL              
NewApp 12/6/1995 DM 24 GPM     27 COWLITZ     WELL              
NewApp 1/4/1996 IR 325 GPM   120 28 CLARK        WELL              
NewApp 8/1/1996 IR,DM 700 GPM   10 28 CLARK        WELL              
NewApp 8/29/1996 DS 0.02 CFS     27 CLARK        UNNAMED SPRING   
NewApp 9/17/1996 IR 0.03 CFS   1.5 28 CLARK        UNNAMED SPRING   
NewApp 9/27/1996 DS 2 GPM     27 COWLITZ     WELL              
NewApp 2/3/1997 DM 25 GPM     27 COWLITZ     WELL              
NewApp 3/13/1997 IR,DS 60 GPM   4 27 CLARK        WELL              
NewApp 4/24/1997 DS 0.01 CFS     27 CLARK        UNNAMED SPRING   
NewApp 6/9/1997 DS 0.02 CFS     28 SKAMANIA   UNNAMED SPRING   
NewApp 8/5/1997 IR,DS 7 GPM   3 28 SKAMANIA   WELL              
NewApp 12/16/1997 DS 20 GPM     28 CLARK        WELL              
NewApp 12/29/1997 ST,IR 30 GPM   64 28 CLARK        WELL              
NewApp 1/13/1998 DM 8 GPM     28 CLARK        WELL              
NewApp 1/20/1998 DM 120 GPM     27 CLARK        WELL              
NewApp 3/19/1998 DM 30 GPM     27 COWLITZ     WELL              
NewApp 3/19/1998 DM 31 GPM     27 COWLITZ     WELL              
NewApp 4/6/1998 DM 0.2 CFS     28 CLARK        UNNAMED SPRING   

NewApp 5/18/1998 DS 0.02 CFS     27 CLARK        
NORTH FORK 
LEWIS  

NewApp 6/25/1998 ST,IR 75 GPM   15 27 CLARK        WELL              
NewApp 7/27/1998 ST,DS 0.02 CFS     27 COWLITZ     UNNAMED SPRING   
NewApp 9/17/1998 DM 25 GPM     28 CLARK        WELL              
NewApp 10/21/1998 DS 0.03 CFS     28 SKAMANIA   UNNAMED SPRING   
NewApp 2/5/1999 DM 90 GPM     28 SKAMANIA   WELL              
NewApp 3/25/1999 IR 0.11 CFS   0 28 CLARK        UNNAMED POND      
NewApp 9/20/1999 DM 0.08 CFS     27 COWLITZ     KALAMA RIVER      
NewApp 1/24/2000 DM 90 GPM     28 SKAMANIA   WELL              
NewApp 7/20/2000 IR,DS 0.02 CFS   2 27 CLARK        UNNAMED SPRING   
NewApp 8/4/2000 EN 80 GPM     28 CLARK        WELL              
NewApp 8/14/2000 MU 1300 GPM     27 CLARK        WELL              
NewApp 11/7/2000 IR,DS 15 GPM   11 27 CLARK        WELL              
NewApp 1/19/2001 DS 15 GPM     27 CLARK        WELL              
NewApp 2/20/2001 DM 1100 GPM     27 CLARK        WELL              
NewApp 3/2/2001 IR 50 GPM   4 27 SKAMANIA   WELL              
NewApp 3/5/2001 DM 0.08 CFS     28 SKAMANIA   unnamed spring    
NewApp 4/16/2001 DM 25000 GPM     28 CLARK        WELL              
NewApp 4/23/2001 DM 1200 GPM     27 CLARK        WELL              
NewApp 4/27/2001 DM 1200 GPM     27 CLARK        WELL              
NewApp 5/18/2001 DM,CI 2100 GPM     27 COWLITZ     WELL              
NewApp 7/5/2001 MU 775 GPM     27 COWLITZ     WELL              
NewApp 9/4/2001 MU 350 GPM     28 CLARK        WELL              
NewApp 9/4/2001 MU 1000 GPM     28 CLARK        WELL#1            
NewApp 10/1/2001 DM 75 GPM     28 CLARK        WELL              
NewApp 2/22/2002 DM 40 GPM     28 SKAMANIA   WELL              
NewApp 3/6/2002 DM 45 GPM     28 SKAMANIA   WELL              
NewApp 3/15/2002 IR,DM 20 GPM   2 28 CLARK        WELL              
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NewApp 10/1/2002 IR 0.35 CFS   8 27 COWLITZ     DAVIS CREEK       
NewApp 12/12/2002 IR 50 GPM   4 27 CLARK        WELL              
NewApp 3/12/2003 IR 150 GPM 50 100 27 CLARK                          
NewApp 4/20/2003 IR,DS 50 GPM 3 2 28 CLARK                          
NewApp 4/24/2003 DM 1100 GPM 1050   28 CLARK                          
NewApp 5/1/2003 IR 110 GPM 25 10 27 CLARK                          
NewApp 8/21/2003 DM 500 GPM     28 CLARK        Well 4            
NewApp 8/21/2003 DM 1000 GPM 880   28 CLARK                          
NewApp 8/21/2003 DM 1000 GPM 880   28 CLARK                          
NewApp 8/21/2003 DM 1000 GPM 880   28 CLARK                          
NewApp 1/22/2004 FR 0.2 CFS     28 CLARK                          
NewApp 3/8/2004 DM 21 GPM 5   27 CLARK                          
NewApp 3/8/2004 IR 54 GPM 20 2.5 28 CLARK                          

NewApp 4/19/2004 RE 0.29 CFS 3   27 COWLITZ     
UNNAMED 
TRIBUTARY 

NewApp 5/6/2004 MU 1000 GPM 645   28 CLARK                          
NewApp 5/20/2004 MU 1200 GPM 1000   27 CLARK                          
NewApp 8/30/2004 RE 0 CFS 157   28 CLARK        Shillapoo Wildlif 
NewApp 3/31/2005 PO 0.2 CFS     28 SKAMANIA   UNNAMED SOURCE   
NewApp 9/28/2005 DM 70 GPM 8   27 SKAMANIA                     
NewApp 9/28/2005 IR,DM 351 GPM 156 40 27 SKAMANIA                     
NewApp 12/30/2005 DM 500 GPM     28 SKAMANIA                     
NewApp 12/6/2006 MU 7000 GPM 9900   28 CLARK                          
NewApp 6/5/2007 ST,IR 0.06 CFS 1.875 15 28 SKAMANIA   UNNAMED SPRING   
NewApp 6/25/2007 FS 11 CFS     27 COWLITZ     LAKE MERWIN       
NewApp 8/31/2007 WL 0 CFS 462   28 CLARK        LAKE RIVER        
NewApp 1/29/2008 HE 500 GPM     28 CLARK                          
NewApp 2/25/2008 HE 3500 GPM     28 CLARK                          
NewApp 3/10/2008 CI 4000 GPM 6452   28 CLARK        Well 9            
NewApp 5/8/2008 WL 4 CFS     27 COWLITZ     FRASIER CREEK     
TOTAL RECORDS:  127         

 




