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Introduction 

The status of summer chum in the Hood Canal and Strait of Juan de Fuca regions of Washington state 
became a significant source of concern to both fiShery management agencies and the general public in the 
1980's~ as runsizes experienced precipitous declines. Some streams even experienced complete extirpation 
of their swnmer chum spawning populations in this time period. In 1997 the National Marine Fisheries 
Service (NMFS) Endangered Species Act (ESA) review of chum populations in Washington, Oregon, and 
California identified the summer chum populations in the Hood Canal and Strait region to be a unique 
"Evolutionarily Significant Unit" (ESU) (Johnson et al. 1997). This ESU (the Hood Canal summer chum 
ESU) was given a "Threatened" status listing in 1998 by NMFS due to population trends within the ESU~ 
and other concerns (US Dept. of Commerce 1999). 

In response to the summer chum populations trends and pending ESA processes the Washington Department 
of Fish and.Wildlife (WDFW), and the member Tribes of the Point No Point Treaty Council (PNPTC) 
initiated a program in 1997 to dev~lop a recovery plan for the sununer chum populations in the region. A 
co-manager's summer chmn restoration committee was assembled for development of the recovery plan, 
and proceeded to identify several data analysis needs. One of the identified needs was to re-examine the 
historical escapement estimations for these populations, and develop a new historical escapement database 
that applied consistent and well documented analytical techniques to the revised estimates. ~ 

WDFW and Washington Treaty Indian Tribes cooperatively conduct annual escapement estimation 
programs for many Washington salmon populations. The field data collection and analysis methods used 
to derive the escapement estimates are both species, and region and/or stock-specific. It is assumed that 
escapement estimates derived for most salmon stocks in more recent years have generally higher precision 
than t.lJ.ose for earlier years because field data collection, survey effort, and data analysis methods have 
become more standardized, and increased knowledge and experience of the biologists conducting the 
estimates has resulted in more appropriate and consistent analysis of the annual field census data. 

In 1 997-98 revised estimates of escapement were derived for the 1968 to 1997 returil years, utilizing a 
uniform group of analytical techniques and assumptions. An ordinal rating of the uncertainty in each 
estimate was also assigned~ based on assessment uncertainties associated with each estimate. The same 
estimation approaches were subsequently applied to the 1998 summer chum escapement estimates for 
watersheds in the Hood Canal ESU (and will continue to be used for future years). 

Following is a brief review of anadromous salmonid escapement estimation methodologies traditionally 
used by WDFW, a description of the rating system developed for the revised estimates, a review of the 
historical survey effort expended for swnmer chum salmon in the Hood Canal summer chum ESU, and a 
presentation and discussion of the revised and new estimates for the 1968 to 1998 return years. 
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Review of Escapement Estimation Methodologies Used for Washington 
Chum Salmon 

Puget Sound salmon escapement census methods have historically included fish and/or redd counts, fish way 
counts, and carcass or live fish tagging and recovery (Ames 1984 ). Assessment of spawning escapements 
for management purposes were most conunonly done in the time period prior to the mid~ 1970s by 
calculation of .. fishlmile" estimates derived from the peak survey counts1 of live and dead fish in selected 
surveyed stream reaches (WDF 1964). Estimates of total spawning escapements of naturally spawning 
salmon to individual Washington streams (based on defensible quantitative methods) were rarely generated 
prior to the 1970's. The exceptions were for the few streams where weir or fishway count data were 
available, or when mark-and~recapture escapement estimation studies were performed. 

In the late 1970's the "Area-Under the-Curve" (AUC) methodology was adopted for estimating escapements 
of many Washington pink and chum populations. This method was used by itself in smaller stream basms, 
or in conjunction with expansion values derived from tagging studies to derive basin~side estimates on some 
of the larger Puget Sound tributaries, such as the Skagit, Stillaguamish, Snohomish, and Nisqually Rivers. 
In 1978 Washington Department of Fisheries (WDF- now WDFW) staff reviewed the historical chum 
survey da!a collected to date in the Hood Canal and Southern Puget Sound regions, and derived new or 
revised escapement estimates for most of the major chum bearing stream basins for the time period 1968 
to 1977. This process was repeated for the northern Puget Sound region in. 1984. AUC has since been used 
as a primary escapement estimate derivation tool for most Puget Sound chum, pink, sockeye, coho, and 
chinook populations, where periodic live fish or spawning redd counts are the primary population data 
available. · 

The Area-Under-the~Curve (AUC) escapement methodology is based upon the principle that members of 
a salmon population have an average resi~ence time in the spawning area of the stream between arrival, and 
post-spawning death that can be used to convert a series instantaneous observations of live fish abundance 
collected through the spawning season into an estimate of total spawning escapement for the surveyed 
stream. There are several variants of this method; the WDFW approach is ·as ·described. here. The point 
estimates oflive fish abundance collected during spawning surveys in a stream reach are plotted on a graph 
(x-axis =time period, y-axis =number oflive fish), and a line is fit through the data points. This line, which 
describes the assumed or observed instantaneous daily abundance of live fish throughout the run in each 
surveyed stream reach, is typically fit in a curvilinear form for chums and pinks, because the abundance 
pattern through the season on the spawning grounds is typically "bell shaped"2

• During each spawning 
survey a subjective estimate of the percentage of fish actually present in the survey index visible to the 
observer(s) is made. Both the actual observed live values, and estimates of the assumed total abundance 
present at the time of each survey (derived from the percentage visibility values) are plotted. The line is 

1 Which may or may not reflect the actual peak abundance offish in the index reach, since annual scheduling of the peak survey 
was based primarily upon professional judgment, and expectations of previous observed run timing patterns. 

2 A "bell shaped" pattern of live chum abundance on the spawning grounds through the season is typical for Washington chums, 
. unless fishing activities or unusual environmental conditions alter fish entry to the spawning areas, or in-stream mortality rates 
occurs at an unusual rate (J. Haymes, WDFW Olympia WA, pers. comm.). 

~----- .~.s -· ~~~---~-----------------------------------------------Summer Chum Salmon Conservalion Initiative Apri/1000 
Pagel Supplemental Report No. 1 



fit to "split the difference" between the two values. This approach accounts for the significant water 
visibility variations that often occur from survey to survey in an index reach over the season, and to insure 
that estimates of abundance between streams that have somewhat different visibility characteristics through 
the survey season, and/or between seasons are more comparable. 

This method differs somewhat from the approach that Alaska Fish and Game uses for AUC analysis 
typically fit a straight line from observation point to observation point of live fish abundance, with no 
subjective interpretation of abundance in-between the points, beyond the assumption that fish abundance 
changes at a constant rate between the points (Hilborn et al. 1999). WDFW does use the "straight line fit" 
approach for salmon species that frequently don' t show a bell shaped abundance curve in the index reaches 
(sockeye, coho, chinook, and steelhead); which is asswned to be a result of the more extended run timing 
and/or stream life of these species. 

In all cases (regardless of the line fitting technique used), the two-dimensional surface area between the date 
axis of the chart and the line is calculated after the line is fit, and the "area" value under the curve (fish x 
days) is divided by the assumed or measured average survey life (residence time of the ftsh in the spawning 
reach of the stream; a 10 day value is typically u5ed for Puget Sound chum stocks) to derive an estimate of 
season total abundance of spawners in the reach3

• Figure ·1 shows an example of a escapement curve file 
generated by the WDFW AUC escapement estimation program. More detailed discussions of the AUC 
methodology can be found in several publications. including Ames ( 1984 ), English et al ( 1992), and Lady 
(1996). 

The WDFW chum AUC estimation process is currently done using a PC based DOS program written by 
Jim Packer (WDFW, Olympia W A). The program plots the survey observations from a selected stream 
reach on a graph. The AUC line is traced through the survey observations by the user with a mouse, and 
the area described by the curve is calculated. 

The precision of the AUC method is dependent upon several general points: 1) the number of survey 
observations must be adequate enough so the instantaneous abundance of live fish in the census area 
throughout the spawning season can be effectively modeled by the line drawn through the point 
observations, 2) stream visibility must be good enough to effectively census the live fish that are present, 
3) the actual average residence time between entry to the spawning area of the stream and post-spawning 
death (survey life) must be similar to the assumed average residence time, and 4) large numbers of fish must 
not be passing through to spawning areas outside of the survey reach during the census periods. · 

The most critical subjective decisions required with the AUC estimation method are detennination of the 
"survey life" value to be used, and the process of estimating the instantaneous abundance of live fish 
through time between the point survey observations. Spawning activity for chums usually initiates soon 
after river entry in the small, short streams typical of Hood Canal and the Strait .. Total residence time in the 

3 Counts of visible spawning redds can be substituted for fish counts, and an estimate of average redd "life" (period of time redd 
is visible to an observer between construction and when it is no longer discemable as a redd due to substrate changes caused by 
water fJow) substituted for fish residence time to derive an estimate of season total redd abundance from a series of point redd 
counts. 
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spawning area before death is typically asswned to average 10 days by WDFW biologists'*. Tiris assumption 
is based on stream life data from 4 separate studies of Washington chum populations (Salo and Noble 1952, 
Svoda and Hamngton - Tweit 1983, and unpublished WDF studies in Ames 1984). AUC escapement 
estimates based upon fixed stream life assumptions have been criticized as having the potential for 
significant error, given year¥towyear and population-to-population variations in stream life can occur 
(English et. al. 1991, Lady 1994, Perrin et al. 1990). Stream life variations are influenced by inter-annual 
and inter-stream environmental variation, and genetically controlled inter-population differences. WDFW 
uses fixed stream life values on the principle that it is not practical to monitor stream life annually for each 
stream, given human resources and cost considerations, and the expectation that current methods produce 
estimates that are "good enough for management" (J. Haymes, WDFW Olympia WA, pers. comm.). 
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• In larger streams chwns may enter freshwater and hold in the mainstem river sections for up to several weeks before entering 
the spawning areas. It appears that the residence time in the spawning reaches areas ofthese larger river basins are still about 
10 days, however(Jim Ames, WDFW Olympia WA, pers. comm.). 
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In some years a stream has only one or two usable survey observations collected during the entire spawning 
season, or most of the surveys are of poor quality, due to environmental conditions .(chronically poor 
visibility, numerous freshet events, etc.) and/or manpower constraints. Alternative approaches to the 
standard A UC analysis method are then required for estimating the escapement. One approach is to expand 
the one point estimate to a estimate of escapement using a mathematical model ·or expected run timing. This 
approach requires selecting an historical AUC estimate from the same stream reach, or from a stream that 
has similar spawning timing characteristics, and using the rate of change values from the "surrogate" AUC 
line in combination with the one available survey observation to generate a derived AUC curve. The 
method is described below. 

a) Let 
N0 = actual number of live fish observed in the one available survey observation 
i = number of days before or after the date of the survey observation N0 (i =+I· 1, 2, 3 ... ). 
k = number of days since start of surrogate stream AUC cunte (k = 1, 2, 3 .. . ) 
Nk· = actual or estimated number of live fish present described by AUC line on day k in surrogate 
stream reach, and · 

b) Rate of daily change in live fish abundance for surrogate AUC estimate = R; = Nk I (Nk_1) 

c) Total fish-day estimate for stream with only one survey observation= F1 = N0.+ :E Ni(i>O) + ~ Ni 
(i<O) 

Whe.re 
N; =Estimated number offish at each day i before or after date ofN0 

N;(i>O) = N; *R,..1 

N;(i<O) = Ni+IIR;+l 

d) Escapement =NT = Fy I L 
Where 
L =Assumed average residence life offish on the spawning grounds (usually 10 days). 

Other, related approaches when only one survey observation is available are 1) to visually fit a curve 
through the single available live fish count, after examining escapement curves derived for other streams 
from the same or different years, that are thought to be representative of the live fish abundance rate-of
change patterns through time, or 2) expanding the point live count by the "proportion of total escapement 
value" from a surrogate escapement curve on the same Julian date the point count was collected. All these 
approaches assume similar spawning timing, and rate of change of abundance through time for both the 
population being estimated, and the population that provides the surrogate population rate-of-change data. 
Other approaches used by WDFW staff to estimate escapements when the quantity and/or quality of survey 
data was insufficient to apply the AUC approach, or if the AUC analysis produced results that seemed 
incorrect were to 1) use the live+ dead value(s) from the available survey(s) as a minimal estimate of 
escapement, or 2) collect and analyze spawning redd counts. The least desirable approach to deriving an 
escapement estimate (but which is commonly used when no useful field data is available) is to examine the 
historical proportion of the escapement of a given stream to that observed in a nearby stream or group of 
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streams that is assumed to have experienced similar survival and exploitation rate patterns) and use that 
proportion to derive an estimate for the year(s) survey data is not available. 

Serial redd com1ts are not typically used for escapement estimation of chums, pinks, and sockeye since they 
are a "mass spawning fish", and individual redds are usually difficult or impossible to identify in areas of 
high spawning densities. However this approach can be used in some situations when spawning activity 
in a stream is occurring in a low density pattern due to small runsizes, or where substrate characteristics 
discourage mass spawning. In these situations the redds are usually separated into discrete units that can 
be individually enumerated. The newly constructed redds observed on each survey are each marked with 
a plastic tape "flag" attached to overhanging vegetation adjacent to the redd to identify it has been counted. 
To estimate the season total escapement the total number of new redds observed for the season are summed, 
an assumption about the number ofredds constructed per female is then derived to estimate the number of 
females present, then the number of males per female is determined by use of sex ratios based on 
commercial fishery or weir sampling data, or other information. The redd coWlt method is a useful 
approach for estimating small escapements because the AUC method appears to perform poorly when 
runsizes are very small (<50 fish). For example, estimates of escapement in Snow Cr. (WRIA 17.0219) in 
the mid- 1990's based on redd count observations are (relatively) much higher than live fish count- based 
AUC estimates (J. Haymes, WDFW Olympia WA, unpublished data). This is probably the result of several 
factors. Small numbers offish will have much unoccupied hiding cover available, small census errors with 
live fish counts are proportionally much more significant than with larger run sizes, and there is a loss of 
the .. smoothing" effect of larger numbers of fish that compensates for umneasured short term changes in 
the relative number of fish present through time. The rate of under-counting of live fish in streams with 
small escapements is probably highly variable from stream to stream, depending on characteristics of the 
stream (stream size, amoWlt of hiding cover, water visibility, amount of predation activity disturbing the 
fish, and other factors). 

Given there is inter-stream and inter·annual variability in the quality of most salmonid census data collected, 
and that there are elements of subjectivity in application of the AUC escapement estimation method~ it was 
determined by the members of the WDFW /PNPTC summer chum technical committee that a comprehensive 
review and revision of the summer chum escapement estimates was needed to provide the highest q~ity 
and most precise escapement database for the recovery planning process. An ordinal rating system (Zar 
1984) for the relative quality of each individual escapement estimate was developed during the revision 
process, to provide users of the escapement data with an indicator of the relative quality of each estimate 
(good, fair, poor, etc ... ). 

Escapement Estimate Rating System 

The question frequently arises as to the utility of generating escapement estimates when limited, poor, or 
no field data is available, as any estimates made in this situation are likely to have a low level of precision 
and accuracy. However, having at least a "ballpark" estimate of escapement for each major population unit 
is important for run reconstructions, estimating exploitation rates, and other biological and/or management 
statistics. Unfortunately there is rarely a "tag" attached to point estimates of catch or abundance that 
provide an indication the quality of the data, from either a rigorous quantitative standpoint (i.e. standard 
deviation estimates or some other variance statistic), or a more subjective rating (i.e. good, bad, ugly). The 
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methodologies used by the authors to derive the Hood Canal summer chum ESU chwn escapement 
estimates do not lend themselves to any (straightforward) quantitative estimates of variance, so a somewhat 
more subjective ordinal approach was developed, which is described here. 

The purpose of the rating system is to provide users of the escapement estimate values with a method of 
assessing the relative level of uncertainty around the point estimates of annual escapement for each stream 
basin. The potential degree of variation and uncertainty associated with AU C derived escapement estimates 
is based upon several factors: 

1. Number and temporal spacing of surveys-As discussed earlier, AU C estimates are derived by drawing 
a line through the live fish counts collected over the season to determine the season totat fish*days 
accumulated during the spawning run. Because the line connecting the point survey observations 
represents a subjective estimate of live fish abundance through time, there is actually a range of 
estimates possible.between the point estimates of abundance. This subjectivity can be somewhat 
mitigated by having an adequate number of survey observations· availabl~ to define the changes in live 
fish abundance throughout the spawning period with no big gaps. For chum populations that typically 
have a 1-1.5 month period of spawning activity, 4 to 8 surveys spaced 7 to 1 0 days apart usually provide 
an adequate number of surveys to effectively document the changes in abundance of live fish in the 
survey reach through the spawning period. 

Bi-modal or otherwise non-typical fish entry (i.e. non-bell shaped") abundance patterns on the spawning 
grounds need a higher density of surveys to adequately capture changes in abundance through time. 
Irregular fish entry patterns to the stream may created by environmental conditions, such as a period of 
abnormally warm or cold water, or commercial fishery removals that exploit the return at a differential 
rate over time. 

2. Fish visibility- As water visjbility declines due to turbidity and/or flow increases, ambiguity regarding 
the census accuracy increase~. This is especially critical during the pre-peak spawning period, when 
a much larger percentage of the fish are likely to be in deeper holding areas of the stream, and therefore 
hard to see in less-than-optimal visibility conditions. 

3. Survey (stream) life - This value is critical for accurate conversion of the area under the curve value 
(fish* days) to an estim~te of actual escapement for the entire spawning period. As discussed earlier, 
average residence time of chums in spawning areas between arrival and death in the Puget Sound region 
has been observed to be 1 0 days. · 

Unusual variations in average stream life from the "average" can sometimes be identified by obviously 
unrealistic results from the AUC estimation process, sueh as when a total escapement estimate for the 
stream basin, derived with apparently adeq~te survey data is less than the highest live+ dead count. 
In this situation the estiJ:nate usually is defaulted to the peak live + dead count as a minimal estimate of 
escapement, and it generally needs to be considered of fair or poor quality. In general, a live + dead 
count to close to or exceeding the total AUC estimate indicates 1) the stream life of the run was 
apparently of very short duration because fish access was restricted by flow or a temporary barrier that 
prevented fish from entering the spawning reach until the last moment, and/or 2) the stream retained 
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carcasses very effectively because it was small and I or didn't experience any high flows during the 
spawning period (in which case the AU C estimate may be similar to the peak dead count if the majority 
of the spawning occurred in a short time frame, and the dead fish weren't flushed out or scavenged). 

4. Differential effectiveness of surveyors counting fish - Each surveyor tends to have differing 
abilities/skills enumerating fish, which will affect accuracy of escapement estimates (Jones III et al, 
1998). The rate of undercounting will typically increase with increasing densities of fish (Dangel and 
Jones, 1988 In Jones III et al. 1998). The counting errors will be different from survey to survey and 
stream to stream due to varying envirorunental conditions and habitat characteristics of each stream, and 
there is a learning characteristic to the observation efficiency of each surveyor (J. Haymes, WDFW 
Olympia WA, pers. comm.). WDFW attempts to use the same·surveyors on a given sqeam reach 
throughout the season, and even from year to year if possible, to maximize observer consistency. 

The design of the Puget Sound. chum escapement estimation program is intended to encourage precision 
(consistency of the estimates over time) . by using standardized field data collection and data analysis 
techniques. However, accuracy · (nearness of the estimates to the actual escapements) is a much more 
problematic target, since assumptions usually have to be made during analysis of the field data to account 
for variables that are not regularly measured due to technical and/or economic limitations. To have 
consistently accurate escapement estimates using the AUC method: 1) the stream life value would have to 
be measured for each stream and year instead of using a fixed average value, to capture significant 
variations in this value that may occur for certain streams and years, 2) the fish count data would have to 
be free of point and systematic errors, and 3) the smvey counts would have to be done often enough on each 
stream to capture all or most of significant variations in live fish abundance during the spawning period. 
Of course, in the real world none of these assumptions are met due to practical limitations in field data 
collection for a large geographic area. As discussed earlier,. the WOFW anadromous salmonid escapement 
estimation program goal (in most situations) is to produce estimates "good enough for management''. 
Where specific research demands higher levels of accuracy, more intensive data collection and analysis 
approaches are used (J. Haymes, WDFW Olympia WA, pers. comm.). 

The escapement rating categories for the escapement estimates summarized in this report attempt to identify 
wh.ere there is the potential for significant variation from the point escapement estimate, with the higher 
uncertainty ratings generally related to increasing uncertainty about the AUC line fit to the point estimates 
of live fish abundance. The variation ranges categorized in the rating descriptions below are rough 
guidelines only. They are based upon sample data manipulations that probed the range of (practical) 
alternative AUC line fits to survey data sets, and/or professional judgment regarding inconsistencies in the 
survey observations. The ratings are not intended for comparison of the precision of the estimates between 
years, or to define the accuracy of the estimates. Given these factors, the rating system is based upon 
ordinal scale, each rating category representing a range of uncertainty. The rating categories are: 1) Poor 
- High potential variation in estimate (up to+/- 100% or more), 2) Fair- Considerable uncertainty exists 
in the estimate, depending on-interpretation of the available data. There may be a+/- 30-50% (or more) 
range in the possible estimates based on altemati ve interpretation of the data, 3) Good -Only a moderately 
low level of potential variation is possible in the estimate(+/- 10-30% variation), and 4) Very good-A very 
low level of potential variation is implied, due to a low range(< +/- 10 %) of possible variation of the AUC 
line fit. 
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For streams where estimates were derived for separate reaches within the stream basin the escapement 
ratings for the total stream escapement estimate are a combination: of the ratings of the estimate for each 
stream reach, with the ranking from the stream section with the highest spawning activity given the most 
weight in the rating for the overall escapement rating for the stream. Following is a description of the 
criteria used to assign the quality ranking vaJues for the revised Hood Canal and Strait of Juan de Fuca 
summer chum escapement estimates. 

Poor rating - This rating applies to any estimate based on only one or two field surveys. Estimates of this 
type are usually based on a curve model expansion of a single usable survey, subjective hand fitting of a 
curve through the single data point, or use of the live + dead count from the one or two available surveys 
as a minimal estimate of escapement. In these situations any estiinate is going to be largely theoretical. 

Estimates rated "poor" represent (at best) "educated guesses" of escapement, with large (up to 100 ~ +) 
variations in potential variation from the point estimate. 

Fair rating- Typically, these are situations with only two to three field survey observations during the 
period of significant spawning activity. Also, survey timing or visibility problems may have reduced the 
usefulness of the available observations. Two surveys can provide a fair quality AUC based estimate of 
escapement if both surveys occur near the apparent peak of significant spawning activity. and if they 
provide a reasonably clear picture of the temporal and spatial distribution of the peak spawning period. 
Educated guesses still need to be made about the starting and ending periods of the cmve, but potential 
variability in these areas of the curve has a much lower influence on ·the total estimate than abundance 
ambiguities during the peak period of spawning. 

Fair estimates have a+/- 30-50% potential variation from the point estimate .. The potential variation can 
become quite extreme when only two or three survey observations are available for the season, and there 
are large temporal gaps in the surveys. If two obs~rvations occurred duri:r;tg the.major spawning period, an 
estimate that is probably ''somewhere in the ballpark" of the actual escapement can be derived by 
constructing the AUC curve with application ofknowledge about the average starting, peak, and completion 
of spawning activity for the stream. However, this is a largely subjective process. Even estimates derived 
from 5 or 6 survey observations can have a high potential variation in the AUC line fit if the peak period 
of spawning activity was missed by the surveyors due to high stream flow, chronically poor visibility and/or 
survey staffing problems. The uncertainty components in the field survey observations that lead to "fair" 
or "poor .. ratings for estimates are typically: l) less than optimal visibility, 2) irregular nature to 
observation(s) such as a survey observation that doesn't fit into the ascending or descending abundance 
pattern of the surveys before and after the observation in question, and/or 3) longer- than-desirable temporal 
spacing between two or more of the observations. 

Good rating- Chum AUC estimates that have low potential variation are usually based on three or more 
survey observations collected during the period of significant spawning activity, with the surveys close 
enough together (typically 10 days apart or less apart) to remove any major ambiguities about live fish 
abundance through time. In addition, one or more of the surveys should be at or near the peak of spawning 
activity to provide a reference for amplitude and timing of the peak spawning abundance period. This can 
be indicated by a dead : live ratio between 0.5 and 1.0. This typically indicates spawning is well advanced 
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towards the peak period of activity, but has not yet passed the peak spawning period5
• There should be 

survey observations available near the beginning and end of the spawning activity period to define initiation 
and completion date periods, and abundance during these periods. 

Enough ambiguity will still exit in the survey data that+/· 10-30% variations in the estimate from the point 
estimate will be possible given the potential range of alternative interpretations of the data. 

Very Good rating - Estimates with this rating are based on: 1) four or more field surveys that are 
distributed through the entire spawning period , 2) the surveys capture the points in the run close to the 
starting, peak, and ending portions of the spawning period, the 3) surveys are all generally at or< 10 days 
apart, and two or more surveys occur at or very close to the peak spawning period to clearly define the peak 
abundance period of live fish both in amplitude and through time. A very low level of potential variation 
is implied, with less than +/- 10% from the point estimate possible. 

Historical Monitoring of Hood Canal and Strait of Juan De Fuca Summer 
Chum Escapements 

The first quantitative observations of summer chum spawning abundance recorded in the WDFW spawning 
survey database were collected in 1943 (J. Haymes, WDFW Olympia WA, pers. comm.). Early observation 

. records ( 1943-47) were conflned to the Dosewallips, Duckabush. and Hamrna Hanumi Rivers. Information 
in the database for these observations is mostly limited to summaries of the total number of live and c,iead 
fish observed in the survey reach, river mile reach surveyed, and the date of observation. There were no 
Hood Canal or Strait summer chum stream observations recorded for the time period 1948 to 1950. In 1951 
an ''index reach" survey system was developed by WDF to monitor stream escapements of salmon in each 
region of Washington on an annual basis (Egan 1982), and the scope of survey effort was expanded tlrrough 
the early 1950's time period to meet the objectives of this program. The index reaches encompassed 
(somewhat) fixed sections of selected streams. One to three surveys were typically conducted annually on 
each index reach. It is aSsumed that the selection of streams surveyed, sections surveyed, and timing of the 
survey( s) were based on review of available information and professional judgment that the survey reaches 
were representative of the spawning escapements of one or more salmon species to each geographic region 
of the state. 

The Boldt Decision in 1974 prompted the former Washington Department of Fisheries (WDF) and 
Washington Department of Game (WDG) to revise many of their salmon and steelhead escapement 
estimation techniques in the mid-1970s, due to the need for more accurate and/or precise estimates of 
salmon escapements to meet new fishery management objectives and obligations. Consequently, survey 
effort was greatly increased in this time period. Many Treaty Indian tribes also developed or expanded 
fishery management programs in this time period and began to participate more extensively in spawning 

s However, using the ratio oflive to dead from survey data to assess the proportion of the spawning run completed is difficult with 
summer chums, because the carcasses seem to be rapidly removed by wildlife scavenging activity on most streams. It is rare to 
have a summer chum survey where the dead counts exceed the live counts after the peak of spawning activity, unlike what is 
commonly observed during fall chum run surveys. · 
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survey efforts.· Also, in this time period a standardized alphanumeric infonnation coding system was 
developed for summarizing enviromnental conditions and other observations observed during field surveys 
(Table 1, Appendix 16), provide identification codes for each of the agencies conducing the surveys (Table 
2, Appendix 16), and provide a numerical code for each species (Table 3, Appendix 16) (R. Egan, WDFW 
Olympia WA, pers. corrim.). 

Figure 2 summarizes the historical reported annual churn spawning survey effort for summer chum streams 
in the Hood Canal ESU that have received dedicated, long-term annual sum:mer chum survey effort for the 
time period 1945·98. These are Anderson Cr., Dewatto Cr., Tahuya R ., Union R., Hamma Hamma R., 
Duckabush R., Dosewallips R., Big Quilcene R.. Little Quilcene R., Snow Cr.; Salmon Cr., and 
JimmyComeLately Cr. Only surveys conducted in the annual time period Aug. 1 to Oct. 31 are included. 
In general live fish counted after - Oct. 20 are very likely to be early returning fall chum salmon, and not 
used in the summer chum escapement estimates. Survey information for late October is included in the field 
data summary tables and charts because it is lit transitional period in the streams from summer to fall chum 
stock entry. Table A (Appendix 16).summarizes all historical chum survey data present in the WDFW 
survey database for streams in the Hood Canal and eastern Strait of Juan de Fuca regions (WRIA 15 > 
15.0369, WRIAs 16-18), again for the time period Aug. 1 -Oct. 316

• 

Summary of Revised Escapement Estimates for Hood Canal and Strait of 
Juan De Fuca Wild Summer Chum Populations 

Figure 3 summarizes the annual aggregate natural spawning sununer chum escapement estimates for the 
Hood Canal and Strait of Juan de Fuca regions for 197 4-1998 (the i 968-1973 time period is omitted because 
ofthe limited number of individual stream escapement estimates ayailable in this time period). Table 1 
summarizes the revised natural spawning escapement estimates for each of the summer run chum 
populations in Hood Canal and the Strait of Juan de Fuca that were/are monitored at a sufficient level to 
derive escapement estimates, for the period 1968-1998 (Anderson Cr., Dewatto Cr., Tahuya R, Union R., 
Hamma HammaR., Duckabush R., Dosewallips R., Big Quilcene R., Little Q~lcene R., Snow Cr., Salmon 
Cr., and JimrnyComeLately Cr.). The methods used (AUC, weir counts, etc.), and the uncertainty rating 
for each estimate are also swnmarized in this table. Detailed descriptions of the methodologies and results 
of the escapement estimation process for the annual estimates for each stream in the Hood Canal chum ESU, 

6 It is important to note that the survey summary in Appendix 16 Table 3 is not representative of all the historical spawning survey 
effort expended in the Hood Canal and Strait of Juan de Fuca region during the summer chum spawning period. Regularly 
repeated surveys were conducted for other species in the August I -Oct. 31 time period on many streams within the Hood Canal 
ESU, bllt survey cards reporting the absence of chum were/are typically only filled out by surveyors when doing dedicated chum 
indices. For example, on the mainstem!South Fork Skokomish River (WRIA 16.0001) there were 301 chinook surveys reported 
during the August - Oct. 31 time period between I 952-99, but only 45 surveys for churn were officially reported, the majority 
of which were incidental observations oflive and/or dead chum concUITent to the directed chinook surveys, or where the surveyor 
submitted a "zero count" card for chums (i.e. there were 301 - 43 = 358 surveys that could be considered chum surveys that 
observed no fish, but were not reported as chum surveys in the WDFW database). 
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and summary tables of the annual survey records are presented in Appendix sections 1-157
• Definitions for 

the numerical codes that describe environmental conditions and other observations collected during the field 
surveys are presented in Table 1 Appendix 16, the codes for the agencies that collected the observations are 
in Table 2 Appendix 16, and definitions of the species codes are in Table 3 Appendix 16. 

In smnmary, a period of relatively large escapements in the Hood Canal region in the mid - 1970's was 
followed by a period of very poor escapements in the 1980's, a recent rebound in the 1995-96 period, and 
then a decline in the 1997-98 period. Unfortunately during the mid-1980's period the populations in several 
east shore Hood Canal tributaries become extirpated (Anderson Cr., Dewatto R., Big Beef Cr., and Tahuya 
R.). Since this time period the majority of the total escapement for the Hood Canal region has occurred only 
in the west shore Hood Canal streams, with small to moderate numbers in the Union R. (I 00-300 fish). The 
Strait of Juan de Fuca streams have experienced relatively stable escapements overall. However, individual 
str~ams in this region, particularly Snow and Jimmy-Come-Lately Cr. have periodically experienced 
extremely low escapements through this time period ( < 100 fish). 

For a longer tenn (mid-1900s' to ·present) perspective on escapements to the Hood Canal region, Figure 4 
summarizes the annual peak summer chum count (mid - September to mid - October period) for three 
selected Hood Canal streams that had adequate numbers ofhistorical survey observations to facilitate a long 
term trend analysis (Dewatto, Hamma Hamma, ~d Duckabush Rivers). The peak counts are not directly 
comparable to each other because each observation may or may not represent the absolute peak abundanc<: 
for the year. Also, these values should not be rigorously compared to AUC estimates of total abundanct 
for the years 1974 to present, because the peak counts generally represent less than the total escapement to 
the stream. However, these observations do provide some indication on the relative abundance of summer 
chums over a longer time frame than the period formal escapement estimates have been derived. 

1 Due to space limitations in this report the AUC estimate plots are not included in this report. Electronic and paper copi,· .. of 
theAUC plots are on file at the Washington Department ofFish and Wildlife, 600 Capitol Way N., Olympia WA. 98501 . 
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Summer Chum Presence in Otber Streams in the ESU 

Summer chum have been observed in several other streams in the ESU, generally sporadically and in small 
nwnbers. These observations were typically made during surVeys targeted at other salmo.nid species. Mo~• 
of these observations are likely the result of straying fish from other river systems, as suggested by t 
sporadic nature to the observations, and the small numbers offish that were typically observed. However, 
review of historical records did lead to the addition of three streams to the list of watersheds in the ESU that 
appear to have contained substantial swruner chum populations historically and/or currently. These are the 
Dm1geness R., Skokomish R., and Finch Cr. Insufficient data exists, however to detennine historical 
abm1dance in these watersheds in detail. · 

The Dungeness River had sufficient observations of chum in the September/October time period to suggest 
that a self-sustaining popUlation is pn:sent in the river. There are 70 historical survey observations of chum 
in the Dungeness R. in the annual time period Aug. 1 - Oct. 31 in the WDFW survey database (Table 4, 
Appendix 16). The Skokomish River historically had a summer chum nm present in some years, as 
indicated by historical in-river commercial fishery catch data, and spawning grom1d data. The most 
significant spawning ground observation was 233 summer chum on Sept. 20, 1976 (Table 4, Appendix 16). 
Given 1) there are only a limited number of survey observations of summer chum in this river basin, and 
2) there were a fair number of chinook surveys conducted annually in the watershed during the typical 
summer chum spawning period that would have noted the presence of swruner chums, the runsizes generally 
were likely typically small in the recent historical time period (1960's-present). Finch Cr. historically had 
returns of up to several hundred summer chum in the 1950's/60's time period, as indicated by summer chum 
capture data at the Finch Cr. (Hoodsport) hatchery rack (Tynan and Ames 1997). Both the Skokomish and 
Finch Cr. stocks are considered currently extirpated. 
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Table 1: Hood Canal and St~ait of Juan de Fuca wild summer chum escapement estimates (continued) 
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Rating\· \igood: Vgood: Vgood: Vgood: Vgood Vgood Vgood. vgood 
0 0 o: . . ... .. ~ ..... 

Assumed Oi Assumed 0 Assumed 0 
····-··--- ··-····1-·· .. ... ... ... . .......... . . 

Poor; Poor· Poor 

!--- An~~r~:~il~~~--.... -··-.. -TfVe+deakf - · -- .. -Live+<ia·a~f--- · ·- · ·~:ive+dea~.L. · · · ·- - · Liv&+<iea~·i --- · ..... ·--i.ive+dea~: 
--·-··--·· ________ --------····r-····-------eadl --·-----------I--.-------·---···-·'···-·--·· ..... 

Rating VGood Fair . G~ Good I VGood 
2 0 ----~1_J 

Uve+dead Live+dead AUC 1 
Dewatto R.l 441 191 201 51 23 

Method AUC AUC AUC Live+dead AUC 
Ratingl Falrl Fair Fair Fair Good Good Good Fair 

Tahuya R.l 1421 122 109 91 145 9 6 5 
Method I AUC I AUC AUC AUC AUC Live+dead live+dead Live+dead 
Rating I Good I Fair VGood Good Fair Good Good Fair 

1 AQ? ' Union R. 194 334 ··--- .t97 629 450 275 208 
All£:1 AtJC AUC 

.. -----·------
AUC AUC AUC Method - AUC+supp L&D urve mod+supp L&D . __ _ ... 

-------
----·------Rating Fair Poor Goodl Goodl Good! Goodl Fair/Goodl Fair/Good 

Lilliw~:~~ --~---- A~~ _ ___E~mo:~ ·---- A~~ ---.-~~-----·· :~~~ _ ~~---- __ ':'!_e+<l_ea~ · _:::::::L"'.!~~i, 
Rating Good Poor Good Good Good Good Fili Poor' 

~.!!l~_Hamma ~J----···---·-·-·165j _____ ... ---··----·~:!.! _ --· 173 ·---~r-----··--~r----·--- _ ~*···-- ....... . ......... 9~~----- . __ ..... _. __ ~~1 
---··--·--~e~~- AUC+exp~~-- AUC+~pansion _ AUC Llve+dead . Live+dead ·--··--~1!.2 --··-- ______ AUCj···-·-· _ .............. A~~-

Ratingl GoociiPoOrf. Fair/Poor VGood Poor . VGood Good Fair VGood: 

·· ·· ······-~~-~~~il~} · ·· ·····itve+ciea:~· ·-·- --·- -··---- -~~t· · · .. _i!Ve+dea~· ·- ·· --·-- · ...... ·-~· --·· _ .. _ ·Iive+aei-~ --· ·---· · -·-- ·~~I·- ··--· .... · i.iVe+<iea~l- ·-····· ·· i'ive+dea~j 
- ·---Riltiniir··- - ---- .... _P'oorT'_ ... _ ... _ -·· ·-· NiAr· ·- -----·-aoo-d ... · · ····-···----·-Nti\t · · - .... ·-·-· .. --Goo'd;---······----- --·· · w..o.l·--·---· -- ·· -· ·· F'airf· ···· · · · · ·· · ---·-Fairl 
Duckabush R.. 299' 30· 177, 121 497! 60: 42! 1021 ---···· .... ·-~eillo( ·-- · · ····· ,.;u< ·· ~.-~~i~e+dea~_t-.·_ -.. -.··_-.- :·~A.-~c:: ···:·.···_-··~-.~~A"@t.. ·--.· ·_··_·--:~uct~ · .-.~.-_ii~e~da~·dr · : .~~- .- _ ·· AU,cJ-~.- :· · ··:_· -.... Au¢'[ 

Rating1 Good: Poor VGood; Goodi Good: Good, Fair Fair; 
Dosewallips R.~ 212 236: 57: 9i 661· 16 8! 250 
··· ·- · ·· .... , • - ·1· ·· ·- · · - ············•····- · ······ ·-· ··- ···- ···i ·· · ··· ······· -- ·· • ·· ·· · ·· · · ·· ·····I· -..... . ....... M~~~~~[· ... __ --··- _ -·- -~~~i-. _. __ ... __ . ·-~~Zi··-- .. ··- __ · .. _ ~~~+--- ___ .... ~!Y~!-~~i~i- .. _ .... _ _ _ _ !'~fr j· _ _ . . .. __ tiv~+,d~:~ _ _ _ .. _ .u~e+~;:~·[ . _ uve+d~:~ 

_E!.Ig Quilcene R. _ 60 _ 44 15 8 1201 __!J ___ ·----· ··- .6~1 __ ···--········-· --~~j 
Method Live+dead Live+dead Uve+dead Live+dead • AUC · __ Liva~~~!~j------L.ive+de~ --····-···- .. _!\~~.j 
Rating Fair Poor Fair Poor Fair · Good Good Good 

Little Quilcene R. 83 1 12 177 1 0 1 
Method AUC live+dead AUC Curve model . AUC Live+dead Live+dead -Uve+dead 
Rating Fair Fair Good -·----Good Good Good -------- Good 

1
_ Snow C.~·_ .. ____ 3!!4 20 213 465 ___ 72~ --··---- 21 33 1~ 

Method AUC llve+dead AUC AUC AUC Live+dead AUC Redd count 
Rating Fair Poor VGood Good Good Good Good Fair 

--·--~&If!~~ Cr.!--····.. 828J 151 582 1,062 _ 1,915 194 24.5 _____ 1.?~ 
Method AUC. Curve model AUC AUC AUC AUC AUC AUC 1· ·· .. _- ····- riatiii9r'-... ·:-··---·---Go~~--··------ Poor ·· Good Good Good Fa~--· ------ · ..... Fair·-- --·-··-·----·Fair I 

~"!~~~o_mij~j~~+- ·--·-··· --A~b-- ...... ---Live-;tiei~ --- ··-· -' --···-,i&~. --- ... .. Alfc· ··-· ---··-- -·~~~-···- -------·· --·-Afrg -·--··· .... ·-··· ··Adl:" --· ...... - --A~tl 
:: .. a;-=·' G:: ~ ;~~,r: soo.· ··Fair~- ····· ·· ·· ··- Goixr - -Gociit· ·· -·· cfoodr- · ...... ····G'oO<f; 
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Appendix 1 -Anderson Cr. (WRIA 15.0412)summerchum natural spawning escapement summary 

Introduction 

Reach normally spawned by summer chums apparently ranged from river mile 0.0 - 1.1 (Stock is currently 
extirpated). Main spawning period was typically from mid - September to mid - October. Beaver dam construction 
was observed by VVDFW spawning survey crews to cause chronic upstream passage problems during the summer 
chum spawning period from the mid -19800s to present. Survey data directly used in estimation process is 
highlighted in bold nalics in the annual survey summary tables. 

Summer1968 

Reach
Estimate= 
Method 
Qualitf rating -
Comments-

N/A 
No estimate available 
N/A 
N/A 
No estimate was attempted from this data, due· to the availability of only one survey during 
summer chum spawning period. The survey observation was also early in the typical spawning 
period. 

· Original estimate = 68 (AUC). 

Table 1: 1968 cllum survey data through Oct 31 

WRIA Year 

15 0412 68 

Summer 1969 

Reach
Estimate= 
Method 
Quality rating -
Comrrents · 

Summer 1970 

Reach
Estimate= 
Method 
Quality rating 
Comments-

Lower Upper 
Month Day RM RM 

9 18 0,0 0.8 

N/A 
No estimate available 
N/A 
N/A 

Length Live 

0,8 

Uve+ % Type 
Dead dead seen survey Method 

14 0 1-4 0 I NOX FOOT 

No survey data collected during summer chum spawning period. 

Original estimate = 65 (no description of method available). 

River mile 0.0-0.8 
65 
AUC - 10 DAY STREAM LIFE 
Fair 

other 
spedes Comments Ar}ercy 

ot ot ot 0 231 13j 00 DO 

Two suniey observations were avai.lable. The following uncertainties were present in the AUC 
curve derivation process: 1) Ascending and descending sections of AUC curve were not directly 
defined by the survey data. The start and endpoints of the curve, and slope of the ascending and 
descending portions of the curve were arrived at from subjective assessment of typical starting 
and. ending periods for Hood Canal summer chums in the context of the available survey 
information. 2) Amplitude of peak period was subjectively determined. It was assumed to fall 
between the Sept. 24 and Oct. 9 surveys, based on the typical peak spawning timing for Hood 
Canal summer chum. 

Original estimate = 77 (AUC). 
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Table2: 1970cllumsurvey lia1alhroU!;h Oct 31 

WRIA Year 

15 0412 70 

15 0412 7tJ 

Summer 1971 

Reach· 
Estimate= 
Method
Quality rating -
Comments -

Lower Upper Live+ % Type Other 
Month Day RM RM Length live Dead dead seen survey Method species Comments 

9 24 .0.0 

10 9 0.0 

River mile 0.0-0.8 
125 

0.8 0.8 21 0 
0.8 0.8 22 2 

21 99 IN D)( FOOT 1J OJ 01 0 

24 90 JND)( FOOT Ol ol ol 0 

Single survey expansion by a timing model - 1975 WRIA 15.0446 run timing data 
Poor 

f3j 23J 00 
201 131 00 

Agency 

0() 

00 

The AUC method was not used. due to insufficient number of survey observations. The 1975 
WRIA 15.0446 run timing was selected to model the assumed run timing of the 1971 WRIA 
15.0412 summer chum spawning run because the 1975 WRIA 15.0446 AUC curve has starting, 
peak, and ending periods that are typical for this population. 

Original estimate= 92 (AUC). 

Table 3: 1971 chum survey da1a lhtOUlltl Oct 31 

WRlA Year 

15 0412 11 

Summer 1972 

Reach
Estimate= 
Method
Quality rating -
Comments -

Lower Upper 
Month Day RM RM 

II .22 0.0 

River mile 0.0-0.8 
225 

0.8 

Length Live Dead 

0.8 38 2 

Live+ % Type Other 
dead seen survey Me1hOd species Comments 

40 95 INDX F007 oj oJ OJ 0 20j 131 00 

Single survey expansion by a timing model-1975 WRIA 15.0446 run timing data 
Poor . 

Agency 

00 

The AUC method was not used, due to insufficient FJumber of survey observations. The 1975 
VVRIA 15.0446 run timing was selected to model the assumed run timing of the 1972 WRIA 
15.0412 summer chum spawning run because the 1975 WRIA 15.0446 AUC curve has starting, 
peak, and ending 'periods that are typical for this population. 

Original estimate = 185 {AUC) 

Table 4: 1972 chum survey data throu~h Oct. 31 

WRIA Year 

15 0412 7Z 

Summer 1973 

Reach
Estimate= 
Method
Quality rating
Comments-

Lower Upper 
Month Day RM RM 

10 5 0.0 0.8 

NIA 
No estimate available 
NIA 
N/A 

length Uve Dead 

0.8 113 IJ 

Live+ % Type Other 
dead seen 6Urvey Methoo species Comments A!Jency 

101 95 INDX FOOT Ol Ol Ol 0 .201 131 00 0() 

No estimate was attempted from this data, due to the availability of only one survey during 
summer chum spawning period. The survey was late in the typical spawning period, and iimitea in 
reach covered. 

Original estimate= 146 (AUC). 
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Tables· n73 c:n~m survey data tl'lrougll Oct 31 

WRIA Year 

15 '0412 73 

Summer 1974 

Reach·· 
Estimate = 
Method
Quality rating -
Comments-

Lower Upper 
Month Day RM RM 

. 10 18 0.0 

River mile 0.0-1.1 
0 

0.2 

lengltl 

0.2 

live+ % Type 
Live Dead dead seen S'Urvay 

0 63 63 95 JNOX 

Sept 10 + Sept. 19 + Oct. 1 + Oct. 28 live + dead counts 
Fair 

Other 
Method species Comments Agency 

FOOT OJ OJ OJ 0 121 OOI 00 00 

September spawning activity was reasonably monitored by the two surveys on Sept. 10 and Sept. 
19. Reported monitoring effort for October spawning activity was limited. There was only one 
spot survey on Oct. 1, and the next survey was Oct. 28. 

A survey card note for Oct 1 noted water was extremely low, and fish entry was probably being 
discouraged up to this point. 

Originai estimate = 0. 

Table 6: 1974 chum survey data through Oct 31 

WRIA ·Year 

15 0412 74 

15 0412 14 

15 0412 14 

15 0412 14 

Summer 1975 

Reach· 
Estimate= 
Method
Quality rating -
Comments -

LOWIN' Upper 
Monltl Day RM RM 

9 16 0.0 
9 19 0.0 

10 1 0.1 
10 28 o.o 

River mile 0.0-1.1 
195 

1.1 
1.1 

0 
1.2 

Length Live 

1.1 

1.1 
~.1 

1.2 

AUC- 10 DAY STREAM LIFE 
Fair 

live+ 
Dead dead 

0 0 
0 0 
0 0 
0 0 

% Type otne.r 
sean survey Method species Comments Agency 

0 95 SUPP FOOT 0 0 0 0 13 20 00 00 

0 95 SUPP FOOT 0 0 0 0 {i7 00 00 00 

0 99 SPOT FOOT 4 0 0 0 6() 00 00 00 
0 0 SUPP FOOT 6 0 0 0 41 59 60 00 

Two survey observations were available. The following uncertainties were pr~sent in the AUC 
curve derivation process: 1) Start point and ascending section of AUC curve were undefined by 
survey data. This was derived subjectively, using a typical mid-Sept starting date. 2) Amplitude 
and timing of peak region of curve was subjectively defined, by assuming spawning peaked in 
earty October, soon after the Sept. 30 survey observation. The number of dead observed on the 
Sept 30 survey were - 15 % of the total fish count. which is suggestive of a pre-peak survey, but 
where spawning activity is reasonably under way. It was assumed number of live chum observed 
on Sept. 30 survey was close to the peak live abundance. 

Original estimate= 251 (AUC). 

Table 7· 197" chum survey data through Oct 31 y 

Lowet Upper 
W'RIA Year Month Day RM RM Length 

15 041Z 1S 9 30 0.0 1.1 1.1 

15 0412 15 10 14 0.0 1.1 1.1 

Summer Cllum Salmon Conservation Initiative 
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Live Dead 

124 

7 

Ltv&+ % Type 
dead seen survey 

23 147 as INDX 
39 46 80 INDX 

Other 
Method species 

FOOT OJ OJ OJ 
FOOT OJ OJ OJ 

0 
(J 

Comments Agency 

OOI OOI 00 00 

001 ooJ 00 00 
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Summer 1976 

Reach
Estimate= 
Method
Quality rating -
Comments -

River mile 0.0·1.1 
234 
AUC -10 DAY STREAM LIFE 
Fair 
Two survey observations were available. The following uncertainties were present in the AUC 
curve derivation-process: 1) Amplitude and timing of peak region of curve was subjectively defined 
by assuming spawning peaked in late September, soon after the Sept 27 survey observation. 
The number of dead observed on the Sept. 27 survey were - 17 % of the total fish count, which is 
suggestive of a pre-peak survey, but where spawning activity is reasonably under way. It was 
assumed number of live chum observed on Sept. 27 survey was close to the peak live 
abundance. 2) Descending section and endpoint of AUC curve were undefined by survey data. 
This was 'derived subjectively, using a typical endpoint of around Oct 20, and the assumption of 
an average rate of decline in live fish abundance from the peak to the endpoint 

Original estimate= 169. 

Tabla 8: 1976 chum survey data lhrou' hOct. 31 

WRIA Year 

15 0412 76 

15 0412 76 

15 0412 76 

Summer1977 

Reach
Estimate = 
Method
Quality rating -
Comments -

lower 
Month Day RM 

9 8 

9 11 
9 27 

RM 0.0-1.1 
26 

0.0 
0.0 
0.0 

Upper 
RM length l.ive Dead 

1.0 1.0 2 0 

1.1 1.1 41 4 

1.0 1.0 96 19 

Uve+ % Type Other 
dead seen survey Melhod species Comments Agency 

2 9D IND)( FOOT 0 0 0 0 20 00 00 00 
45 9D IN D)( FOOT 0 0 0 0 00 00 00 00 

115 9D IN D)( FOOT 0 0 0 0 00 00 00 00 

Regression- Big Beefvs. Anderson 1974-76, 78-81. [1]15.0412 = -29.5 + 0.184 * £115.03890) 
Poor · 
None 

Original estimate = 0. 

Table 9: 1977 cnum survey data throU! h Oct. 31 

WRIA Year 

15 0412 77 

Summer1978 

Reach
Estimate = 
Method
Quality rating -
Comments -

lower Upper 
Month Oay RM RM Length 

10 3 0.4 

River mile 0.0~1.1 
16 

0.5 

Sept 91ive + dead count 
Poor 

0.1 

live+ 
Uve Dead dead 

0 () 

% Type, 0111« 
seen survey Meltiod species Commerns Agerlcy 

0 90 SUP? FOOT or or or 0 211 DOl 00 00 

Two surveys were conducted. However, only one of the surveys occurred during a period live fish 
were present. The Oct. 9 survey indicated spawning was Completed by this point, due to a IJzeroU 
live count The low fish count suggests any attempted expansion method would be problematic, 
due to the entry pattern irregularities that usually accompany small runsizes. Therefore, the live + 
dead count method was used for a minimal estimate. 

Original estimate = 105 (AUC). 
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Table 10: 1 978 Chum survey data th hOct 3 roua1 1 
Lower U!Jiler Live+ % Type Other 

WRIA Year Month Oay RM RM Length Live Deacl dead seen survey Method species Comments Agency 

15 0412 78 9 13 0.0 1.1 1.1 16 0 16 95 IN OX FOOT Ol OJ Of 0 60f DOl 00 00 
15 0412 78 10 9 0.0 1.1 1.1 0 8 8 95 IN OX FOOT 11 Ol Ql 0 201 OOI 00 00 
Notes: 

· Sept. 13 survey card noted a possible migration blook 0.1 mile downstream from a stream Channel enhancement project (rivet" mile 0.8-1.1). See Dec. 27, 1979, 
Nov. 13, 1980 carcl notes for location info. on enhancement project section location. 

Summer 1979 

Reach
Estimate = 
Method· 
Quality rating -
Comments -

River mile 0.0-1.3 
6 
Sept 27 live + dead count 
Poor 
The low fish count suggests any attempted expansion method would be problematic, due to the 
entry pattern irregularities that usually accompany small runsizes. Therefore, the live + dead 
count method was used for a minimal estimate: The survey observation was close to the typical 
peak spawning period, so this may have accounted for most of the run. 

Original estimate= 20 (Educated guess}. 

Table 11: 1979 chum s~data thi'OI.IQhOct 31 

WRIA. Year 

15 0412 . 79 

Summer 1980 

Reach-

Lower Upper 
Montl'l Day RM RM Length Live Oeoo. 

9 27 0.1 1.3 1.2 3 

River mile 0.0-1.1 

2 
(Sept. 17 + Sept 27) live + dead counts 
Poor 

3 

Lilla+ % Type Other 
dead seen survey Method species Comments Agency 

6 99 IHO)( F001 31 ol 0( 0 201 OOJ 00 00 

Estimate = 
Method
Quality rating.
Comments - The low fish count suggests any attempted expansion method would be problematic, due to the 

entry pattern irregularities that usually accompany small runsizes. Therefore, the live + dead 
count method was used for a minimal estimate. The survey observation was close to the typical 
pe_ak spawning period however, so this may have accounted for most of the run. · 

Original estimate= 20 (Educated guess). 

Table 12· 1980 chum survey data through Oct 31 

Lower Upper 
WRIA Year Month Day RM RM Length Lilla 

15 0412 80 9 17 o.o 1.1 1.1 

15 0412 80 9 27 o.4 1.1 1.1 
Notes: 
Sept 17 suNey carcl noted 4 redds {speeias unknown), but no fish visible. 
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Dead 

0 
2 

Live+ % Type 
dea<l seen survey Method 

0 0 95 IN I})( FOOT 

0 2 90 INDJ< FOOT 

Olller 
species 

Ol Ol OJ 0 

ol 111 ol 0 

Commenlll Agency 

60) 00) 00 00 

CJOI 001 00 00 
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Summer1981 

Reach
Estimate= 
Method
Quality rating -
Comments-

River mile o.o-1.1 
1 
(Sept 9 +Sept. 23 +Oct 6 +Oct 14) live+ dead counts 
Good 
These surveys should have accounted for majority of spawning activity, because the surveys were 
well distributed through spawning period. 

Original estimate = 20 (Educated guess). 

Table 13: 1981 chum survey data through Oct. 31 

~lA Year 

15 lU12 81 

15 lU12 Iff 

15 ()412 81 

15 0412 11 

15 0412 81 

Summer1982 

Reach
Estimate= 
Method
Quality rating -
Comments-

lower Upper Uve+ % Type Other 
Month Day RM RM length Live Dead dead seen survey Me1hod species Comments Agency 

9 9 

9 23 

10 8 
10 14 

10 27 

RM 0.0-1.8 
0 

0.0 1.1 

0.0 f.1 

0.0 0.5 

0.0 1.1 

0.0 1.1 

1.1 0 1 1 

1.1 0 0 D 

0.5 0 0 0 

1.1 0 0 D 
1.1 0 0 0 

85 IND)( FOOT 0 0 0 0 20 00 00 
98 IN~ FOOT 0 () . 0 0 11 20 00 

5 IN D)( FOOT 0 0 0 0 00 29 34 

99 IND>I. FOOT 0 0 0 0 11 20 00 

50 IN OX FOOT 0 0 0 0 24 33 34 

Regression - Big Beefvs. Anderson-1974-76, 78-81. [1)15.0412 = -29.5 + 0.164 • 015.03890} 
Poor 

40 

40 
40 

~ 
40 

Assumed no fish present due to minimal or no fish present in surrounding years in this stream. No 
survey observations were recorded for majority of summer chum spawning period. The first 
survey was conducted Oct. 18, which is late in the typical spawning period. 

Original estimate= 50 (Method appeared to be Educated·guess). 

Table 14: 1982 chum survl!'f data 1hrough Oct. 31 

WRIA Year 

15 0412 82 

15 0412 82 

Summer1983 

Reach
Estimate= 
Method
Quality rating -
Comments-

lower Upper 
Month Day RM RM 

10 18 0.4 

10 28 0.1 

River mile 0.0-2.0 
0 

0.8 

1.1 

Live+ 
Length Live Dead dead 

0.4 0 0 

1,0 0 0 

(Sept. 22 +Oct. 5 +Oct 12) live+ dead counts. 
Fair 

% Type Other 
seefl ~Wrvey Method species Comments A{Jency 

0 95 IN OX FOOT Ol Ol Ol 0 201 331 eo 00 

0 90 INDX FOOT Ol at Ol 0 211 331 38 00 

September survey coverage was limited, with only one survey (Sept. 22), but overall timing and 
distribution of surveys for most of summer chum spawning period was adequate to account for 
any significant spawning activity. 

Original estimate= 0. 
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T ble a d lh 15: 1983 chum swvey ata rough Nov. 1 

Lower Upper 
WRJA Year Month Day RM RM Length Live 

15 0412 13 9 22 0.0 1.5 1.5 0 

15 0412 83 10 5 0.0 2.0 2.0 0 

15 0412 83 10 5 0,1 1.1 1.0 0 

15 0412 83 10 12 0.0 2.0 2.0 0 

15 0412 83 11 1 0.1 1.1 1.0 0 
Nolas: 
Sept. 22 s!Jrvey card noted a beaver dam was present 0.5 miles from mouth. 

Summer 1984 

River mile 0.0-1.1 
1 

Uve+ % Type 
Dead dead seen survey 

0 0 90 IN OX 

0 0 90 IN OX 

0 0 ~~~ /NOX 

0 0 eo INDX 

0 0 OINDX 

(Sept. 7, 18, 26, Oct. 3, 10, 16, 23 ) live+ dead counts. 
Very good 

Other 
Method species COmments Agency 

FOOT 0 0 0 0 42 20 fiO 40 

FOOT 0 0 0 0 60 00 00 4/) 

FOOT 0 0 0 0 20 48 00 (J() 

FOOT 0 0 0 0 60 00 00 40 
FOOT 0 0 0 0 60 00 00 00 

Reach
Estimate= 
Method
Quality rating -
Comments - Excellent survey coverage throughout typical spawning period. Live fish observed on Oct 30 was 

assumed to be a fall chum. 

Original estimate= 20 (Method appeared to be []educated guessO). 

Table 16: 1984 dlum survey data through Od. 31 

Lower Upper Live+ % 'fYpe Other 
~lA Year Month Day RM RM Length l.ive Dead dead - survey Method species Comments Agency 

15 0412 H 9 1 0.2 1.2 1.0 0 0 0 " INDX FOOT 0 0 0 0 20 33 «0 40 

15 0412 N 9 18 O.ll 1.0 1.0 0 0 ll 95 INDX FOOT 0 0 0 0 13 48 60 00 

15 0412 H 9 26 0.0 1.0 1.0 () 0 0 till 11(0)( FOOT . () 0 0 0 20 00 00 00 

15 0412 84 10 3 0.0 1.0 1.0 0 0 0 99 IN OX FOOT 0 0 0 0 20 00 00 00 

15 0411 84 10 10 0.0 1.0 1.0 1 0 1 99 INOX FOOl 0 0 0 0 2Q 00 00 00 

15 0412 84 10 16 0.0 1.1 1.1 () 0 0 lUI INIJ)( FOOT 0 0 0 0 2Q OD 00 00 

15 0412 84 fO 23 0.0 1.1 1.1 0 0 0 119 INDX FOOT 0 . 0 0 0 20 ()0 00 00 

15 0412 84 10 30 0.0 1.0 ·1.0 0 0 0 90 INDX FOOT 4 0 0 0 60 41 00 00 

15 0412 84 10 30 0.0 1.1 1.1 1 0 1 99 SUPP FOOT 0 0 0 0 20 00 00 00 

Notes: 
Sept 7 survey card notad an impassable beaver dam at river mile 0.2. 
Sept 18 survey card noted: 1) An impassable beaver dam somewhere in stream (probably st river mile 0.2 D ed.), that was removed on tnat date by a blockage 
removal crew. and 2) 'IWo redds (unknown speciaa) but no fish below beaver dam site. 
Sept 30 a>Jrv&y card notad an impaasabla beaver dam at river mile 0.1. 

Summer1985 

Reach- River mile 0.0-1.1 

0 
(Oct. 1, 9) live + dead counts. 
Fair · 

Estimate = 
Method
Quality rating 
Comments- There was a lack of recorded survey effort in September, so there is some possibility any fish 

entry in this period was missed. October was monitored fairly well by 3 surveys. 

Original estimate = 0. 

Table 17: 1965 dlum su1vey dlllil lhrou~h Oct. 31 

Lower Upper 
VVRIA Year Month Day RM RM Length 

15 0412 85 10 1 0.0 0.8 0.8 

15 0412 85 to 9 0.0 1.1 1.1 
15 04i2 85 10 29 0.0 1.1 1.1 
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Live + 
l.ive Dead dead 

0 0 

0 0 

0 0 

% Type Other 
seen survey Method species 

0 9fl INDX FOOT 0 0 

a 99 ·INDX FOOT 0 0 

0 90 INDX FOOT 0 0 

0 0 
0 0 
0 0 

Comments Agency 

'ZO 00 

20 00 

26 00 

00 00 
00 00 

00 00 
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Summer 1986 

River mile 0.0-1.0 
0 
{Sept. 18, 25, Oct. 6, 17) live + dead counts. 
Good 

Reach
Estimate = 
Method
Quality rating -
Comments - Survey· coverage was good throughout the usual main spawning period. 

Original estimate = 0. 

Table 17· 1986 chum survey data through Oct 31 

WRIA Year 

15 0412 86 
15 0412 B6 

15 0412 86 
15 0412 86 

Summer 1987 

Lower Upper 
Month Day RM RM Length Live Dead 

9 

9 

10 

10 

18 0.1 1.1 
25 D.O 1.0 

6 0.0 1.0 
17 ().0 0.3 

River mile 0.0-1.0 
0 

1.0 0 () 

1.0 0 0 

1.0 0 0 
().3 0 0 

{Sept 24, Oct. 6, 22) live + dead counts. 
Good 

Live + % Type Other 
dead seen survey Method species 

0 99 INDX FOOT 0 () 0 

0 95 /NDX FOOT 0 0 0 
0 99 INDX FOOT 0 () 0 

0 90 INDX FOOT 0 () 0 

Comments Agency 

0 20 6C ~ ()() 

0 ()() ~ 00 00 
0 20 (}() ~ 00 

0 20 (}() 00 00 

Reach
Estimate= 
Method
Quality rating -
Comments- Spawning period reasonably monitored by 3 surveys that covered the majority of the typical 

spawning period. 

Original estimate = o. 

Ta~ 18: 1987 Chum survev clata thltKI>Jh Od. 31 

WRIA Year 
15 0412 . 87 

15 0412 87 
15 0412 87 

Summer 1988 

lower Upper 
Month Day RM RM . 

9 24 0.0 1.0 

10 6 0.0 1.0 

10 22 0.0 0.7 

River mile 0.0-1.0 
0 

Live+ 
Length Live Dead dead 

1.0 0 () 

1.0 0 0 

0.7 0 () 

Reach
Estimate = 
Method
Quality rating -
Comments-

(Sept 9, 22, Oct 3, 12. 20) live+ dead counts. 
Very good 
No fish observed in 6 surveys. 

Original estimate = 0. 

Table 19: 1988 Cl'lum survey data through 0 ct. 31 

Lowet Uppei' 
WRIA Year Month Day RM RM Length 

15 0412 BB 9 9 1.0 0.0 -1.0 

15 0412 88 9 22 0.0 1.0 1.0 

15 0412 88 10 3 0.0 1.0 1.0 

15 0412 88 10 12 0.0 1.0 1.0 

15 0412 88 10 20 0.0 1.0 1.0 

15 0412 88 10 31 0.0 1.0 1.0 

Notes: 
Sept 9 spot check was at river mile 0.5 and 1.0, 
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Live+ 
Li11e Dead dead 

0 0 

0 () 

0 0 
0 0 

0 0 
0 0 

% Type Other 
seen survey Me1hod species 

0 $10 IN OX FOOl 0 0 
0 95 IN OX FOOl 0 0 

0 95 IN OJ< F007 0 0 

% Type Otnef 
seen SUMrf Method species 

0 99 SPOJ FOOl 0 0 

0 90 JNDJ4 FOOl 0 0 
0 95 /NOJ4 FOOl 0 0 

~ 95 INOJ4 FOOl 0 0 

0 95 INOJ4 FOOl 0 0 
0 95 INDX FOOT 0 0 

0 0 
0 0 

0 0 

0 0 

0 0 

0 0 
0 0 

0 0 
0 0 

Comments Agency 

20 00 00 00 
20 00 00 (}() 

20 00 (}() ~ 

comments Agency 

20 60 00 00 

20 00 ()0 00 
00 00 00 00 
20 00 00 ()0 

20 00 00 00 
00 81 00 00 
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Summer 1989 

River mile 0.0-1.0 
0 
See comments. 
Poor 

Reach
Estimate = 
Method
Quality rating -
Comments - Only one survey during typical summer chum spawning period (and it was on the late side of the 

run period). Assumed escapement was zero due apparent extirpation of the run in recent years. 

Original estimate= 0 .. 

Table 20: 1989 ctlum sul"\'ey data throogh Oct. 31 

Lower Upper 
WRIA Year Month Day RM RM Length Live 

15 0412 89 10 1B 0.0 1.0 1.0 
Notes: 
Sepl 18 survey card noted large beaver dam at- river mile 0.4-0.6. 

Summer1990 

River mile 0.0-1.0 
0 
See comments. 
Poor 

0 

Live+ 'Yo Type Other 
Dead dead seen survey Method species Comments Agenc;y 

0 0 90 INDX FOOT ol ol OJ 0 201 OOI 00 00 

Reach
Estimate = 
Method
Quality rating 
Comments - Only one survey during typical summer chum spawning period. Assumed escapement was zero 

due apparent extirpation of the run in recent years, and lack of fish observed on Sept. 26. 

Original estimate= 0. 

Table 21: 19 90 da th gtl Oct chum survav ts rou . 31 

Lower Upper Live+ % Type Other 
WRIA Year Month Day RM RM Length Live Dead dead seen survey Method 1pecil!$ Comments Agency 

15 0412 90 t 211 0.0 1.0 1.0 0 0 0 90 INDX FOOT 4J Oj Oj 0 2Dj 6DJ 00 00 

15 D412 90 10 26 · D.D 1.0 1.0 0 0 0 90 INDX FOOT 0) 0) D) 0 211 DOl 00 00 
Notes: 
Survey cards noted apparent fish pa!sage problem, with one beaver dam observed at river nile 0.1, and one at river rrila - 0.4-D.B. Bolh were thought to be 
impassable by sul"\'eyors. 

Summer1991 

River mile 0.0-0.2 
0 
See comments. 
Poor 

Reach
Estimate = 
Method
Quality rating -
Comments - Assumed escapement was zero due apparent extirpation of the population, and survey 

observations. 

Original estimate = 0. 

Table 22: 1991 chum survey data through Oct. 31 

Lowat Upper Lilla+ 
WRIA Year Month Day RM RM Length live Dead dead 

15 0412 91 10 8 0.2 0.2 0.0 0 0 Q 

1!J 0412 91 10 13 0.2 0.2 0.0 0 0 D 

15 0412 91 10 28 0.0 1.0 1.0 0 0 0 
Notes: 
Oct. 9 :md Oct 18 survey cards noted stream flow was very low, and nsh mo~~ement unlikely. 
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% Type Other 
seen survey Method species 

95 SPoT FOOT 0 0 
95 SPOT FOOT 0 0 

95 INDX FOOT 0 0 

0 0 
0 0 
0 0 

Comments Ageflcy 

20 65 
60 20 

20 DO 

00 00 

00 00 

DO 00 
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Summer1992 

River mile 0.0-1.1 
0 
See comments. 
Fair 

Reach~ 
Estimate= 
Method
Quality rating -
Comments- Assumed escapement was zero due apparent extirpation of the population, and survey 

observations. 

Original estimate== 0. 

Table 23: 1992 chum survey data through Oct. 31 
lower Upper Live+ % Type 

WRIA Year Month Day RM RM Length Uve Dead dead sean survey 

15 0412 92 9 2 0.0 1.0 1.0 0 0 0 95 INDX 

15 0412 92 9 23 0.0 0.1 . 0.1 0 0 0 90 SPOT 
15 0412 92 . 10 8 0.0 ().8 0.8 0 0 D 95 INDX 
Notes: 
Sept. 2 survey card noted a large, apparently Impassable beaver dam at about river mile 0.1 . 
Sept. 23 survey card noted the atld!tion of another beaver dam upstream of the first one obs~ Sept 2. 
Oct. 8 survey all'd reported surveyors opened up dam to fish passage. 

Summer 1993 

River mile 0.0-1.0 
0 
See comments. 
Good 

Other 
Method species Comments Agency 

FOOT 0 0 0 0 20 4lJ 61) 00 

FOOT 1 0 0 0 20 60 00 OD 

FOOT 0 0 0 0 20 4lJ 60 OD 

Reach
Estimate= 
Method
Quality rating 
Comments- Assumed escapement was zero due apparent extirpation of the population, and survey · 

observations. 

Original estimate = 0. 

Table 24: 1993 chum survey data th rough Oct. 31 
Lower Upper Live+ % Type Other 

WRIA Year Month Day RM RM Length Uve Dead dead seen survey Melhod species Comments Agency 

15 0412 93 9 15 0.0 0.1 0.1 0 0 0 95 SPOT FOOT 0 0 0 0 20 48 eo 00 
15 0412 93 10 5 o.o 1.0 1.0 0 D 0 99 INDX FOOT 0 0 0 0 20 48 60 00 

15 0412 93 10 22 0.0 0.1 0.1 0 0 0 95 SPOT FOOT 0 0 0 0 48 60 85 00 
Notes: 
S~ 15, Oct. 5, Oct. 22 suM!)' earns noted a large, apparently mostly impassable (possibly passable at very high lloes) beaver dam at about river mile 0.1. 

Summer1994 

Reach
Estimate= 
Method
Quality rating -
Comments-

River mile 0.0-1.0 
0 
See comments. 
Good 
Assumed escapement was zero due apparent extirpation of the population, and survey 
observations. 

Original estimate = 0. 
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Table 25: 1994 chum survey data through OCt 31 
Lower Upper Live+ % Type Other 

WRIA Year Month Day AM RM Lengltl Live Dead deed aeen survey Method species Conwnents Agenq 

15 0412 94 9 14 o.o 0.6 0.8 0 0 0 95 JND)( FOOT 0 0 0 0 20 60 48 00 

15 0412 94 9 26 0.0 0.6 0.6 0 0 0 95 IN D)( FOOT 0 0 0 0 DO 48 IJO 00 

15 0412 94 10 14 O.D 1.0 1.0 0 0 0 95 IN~ FOOT () 0 0 0 20 110 00 00 

Notes: 
Sept. 14, Sepl26, Ocl14 survey cards noted a series of large, apparently impassable beaver dams at about river mile D.1 • 0.3. Surveyors tried modifying them for 
fish passage. 

Sumrrer 1995 

River mile 0.0-1.0 
0 
See comments. 
Good 

Reach
Estimate= 
Method
Quality rating -
Comments- Assumed escapement was zero due apparent extirpation of the population, and survey 

observations. 

Original estimate = 0. 

Table 26: 1995 chum survey data through Oct. 31 
Lower Upper Live + % 

WRIA Year Month Oay RM. RM Length Live Dead dead seen 

15 (U12 9ll " 30 0.0 a.s 0.5 0 0 0 95 

15 0412 95 ~ 13 0.0 1.0 1.0 0 0 0 90 
15 0412 95 II 26 0.0 1.0 1.0 0 0 0 95 

15 0412 95 10 17 0.0 1.0 1.0 0 0 0 55 
Notas: 
Aug. 30 survey card ooted beawr dams were present in·tower rivef, but they were passabie. 
Sept. 13 survey observed 2 fresh redcis and 2 small reddsltest digs. all of unknown spedes origin. 

Summer1996 

River mile 0.0-1.0 
0 
See comments. 
Fair 

Type Other 
survey Method species Comments Agenq 

IND~ FOOT 0 0 0 0 00 20 60 DO 

INDX FOOT D 0 0 0 20 60 00 00 

INDX FOOT 0 0 0 0 20 60 00 00 

INDX FOOT 0 () 0 0 25 6D 00 DO 

Reach
Estimate·= 
Method
Quality rating -
Comments - Assumed escapement was zero due apparent extirpation of the population, and survey 

observations. There is a large gap in the survey coverage between the· Sept. 16 and Oct. 15 
surveys, which is the typical peak spawning period. All chum observed on Oct. 30 survey were 
assumed to be fall chum. · 

Original estimate = 0. 

Table 27: 1996 chum survey data 1hrough Ocl 31 
Lower Upper Live + 

WRIA Year Month Day RM RM length live Dea«' dead 

15 0412 911 9 ll 0.0 1.0 1.0 !) 0 0 

15 0412 96 9 18 0.0 1.0 1.0 0 0 0 

15 0412 !16 10 1~ 0.0 1.0 1.0 0 0 0 

15 0412 96 10 30 0.0 1.0 1.0 786 2 788 

15 0412 96 10 30 1.0 2.0 1.0 474 3 477 
Notes: 
Sept 6 survey card noted an impassable beaver dam at - river mile 0.3-0.4 . 
Sept 1 e survey noted 4 or 5 beaver dans in lower stream. plus other smafle( onea upstream. 

Summer Chum Salmon Conservation Initiative 
Supplemental Report No. l - Appendix 1 

% Type Other 
seen survey Method species 

95 fN~ FOOT 0 0 

95 INDX FOOT 7 0 

9D INDX FOOT 4 0 

90 IN OX FOOT 4 () 

90 SUPP FOOT 4 0 

0 0 

0 0 

0 0 

0 0 

0 0 

Comments Agency 

20 48 

20 48 

20 48 

23 00 
23 00 

60 00 

60 DO 

60 00 

00 00 

00 00 
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Summer 1997 

River mile 0.0-1.0 
0 
See comments. 
Good 

Reach
Estimate = 
Method
Quality rating -
COmments- Assumed escapement was zero due apparent extirpation of the population, and survey 

observations. 

Table 28: 1997 chum survey data thro~ ~h Oct 31 
Lower Upper Live+ % Type Other 

'WRIA Year Month Day RM RM Length Live Dead dead seen survey Method speciBS Comments Agency 

15 0412 D7 g 8 0.0 1.~ 1.0 0 ~ ·o 95 IND>4 FOOl 0 0 0 0 20 60 48 OtJ 
15 0412 97 9 29 0.0 1.0 1.0 0 0 0 95 IND)( F007 0 0 0 0 20 60 00 00 

15 0412 97 10 13 0.0 1.0 1.0 0 0 () 95 IN~ F007 0 0 0 0 20 60 00 00 

15 0412 97 10 27 0.0 1.0 1.0 9 0 9 95 INDX FOOT Q 0 0 0 20 60 81 00 

NoiP..s: 
Se0 • .~ survey card noted impassable Seaver dam at ri~~er mile 0.1 . 
Se,:.: . '9 survey card noted one recld ot unknown species origin observed on Sept 29 survey, and.that beaver dam& were removect In late Sept.learty Oct. by WOFW 
removal c:.-ew. 

Summer 1998 

River mile 0.0-1.0 
0 
See comments. 
Good 

Reach
Estimate= 
Method
Quality rating
Comments - Assumed escapement was zero due apparent extirpation of the population, and no fish observe.d 

in 4 survey observations from Sept. 4 to Oct. 16. Assumed the 7 fish observed o'n Oct 26 were 
ear1y fall chum. 

dat Table 27: 1998 chum survey · a through Nov. 3 
WRIA Date Lower Upper Length Uve Dead 

RM RM 

15 0412 O!W4.W 0.0 1.0 1.0 0 

15 0412 ~ 0.0 1.0 1.0 0 

15 0412 1010&'93 0.0 1.0 1.0 0 

15 0412 1.01181911 0.0 1.0 1.0 0 

15 0412 10J26/98 0.0 1.0 1.0 7 

15 0412 11/03/98 0.0 1.0 1.0 109 
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Uve + 
dead 

0 0 

0 0 

0 0 

0 0 

0 7 

0 109 

VIS Type MethOd other species 
survey 

95 INDX FOOT 0 0 

95 IND}( FOOT 0 0 
95 INDX FOOT 1 0 

95 INDX FOOT 0 0 
95 IN OX FOOT 
90 INDX FOOT 4 0 

0 

0 

0 

0 

0 

Comments 

0 20 48 60 

0 20 60 

0 20 10 
() 20 60 

48 20 80 

0 20 60 61 

Agency 
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Appendi~ 2 ~ Dewatto Cr. (WRIA 15.0420) summer chum natural spawning escapement summary 

Introduction 

The primary spawning habitat utilized by summer chums was the river mile 0.3 - 1.8 reach (Stock is currently 
extirpated) .. The stream reach below river mne 0.3 is tidally influenced, with little suitable spawning habitat. Main 
spawning period was typically from mid-September to mid ~ October. 

The previous escapement estimates used a "Index • 0.25" expansion factor to estimate spawning upstream of the 
regularly surveyed RM 0.0 - 1.8 index reach, and (possibly) was intended to estimate theoretical tributary 
spawning. I did not find any data that showed evidence of significant summer chum spawning above river mile 
1.8, or in the tributaries, so no expansion factors were used to in the revised escapement estimates to account for 
spawning outside of the index reach. Survey data directly used in estimation process is highlighted in bold italics 
in the annual survey summary tables. 

Summer 1968 

Reach
Estimate= 
Method
Quality rating -
Comments-

River mile 0.0-1.8 
2,275 
AUC -10 DAY STREAM LIFE 
Fair 
The following uncertainties were present in the AUC curve derivati9n proc.ess: 1) start point of 
spawning period not clear1y defined by data. A Sept. 2 start date was assumed, because there 
were 75 fish observed as of Sept. 7. The Sept. 7 survey is a spot survey (when curve was 
derived it was assumed abundance on this date was approximately double the 75 live observed 
on this spot survey), and 2) Timing of peak period was subjectively derived with the 
assumption that peak of spawning occurred between Sept. 18 and Sept. 27 surveys. This 
assumption was based on the transition in the dead : live ratio from < 1 to > 1 between these 
two surveys. 

Original estimates: Ktndex (RM 0.0-1.8?Y = 2,740 (AUC). "Supplemental reach (reach location 
was undefined, assumed to beRM 1.8 +)" = 685 (Index ... 0.25). Total estimate was 3,425. 

Table 1: 1968 chum survay data through Oct 31 

WRIA Year 

15 0420 . 68 

15 0420 68 
15 0420 68 

Summer 1969 

Reach~ 

Estimate = 
Method
Quality rating -
Comments-

Lower Upper 
Month Day RM. RM 

9 7 0.0 

9 18 0.3 

9 27 0.3 

River mile 0.0-1.8 
280 

0.0 

1.8 

1.8 

Lenglh Uve Dead 

0.0 75 0 

1.5 1,338 112 
1.5 732 sm 

Live+ % Type Other 
daad aeen survey ~thod species 

75 0 SPOT FOOT 0 D 0 

1.450 0 INDX FOOT 1 0 0 
1,653 0 INDX FOOT 1 D 0 

Single survey expansion by a timing model - 1975 VVRIA 15.0446 AUC data 
Poor 

Comments Agency 

0 20 13 co 00 

0 24 13 00 00 

0 23 13 00 00 

The 1975 WRIA 15.0446 run timing was selected to model the assumed run timing of the 1969 
summer chum spawning run because the 1975 WRIA 15.0446 AUC curve has starting, peak, 
and ending periods that are typical for this population. 

Original estimates: ~Index (RM 0.0-1.8?)" = 592 (AUC), KSupplemental reach (Undefined, 
assumed to beRM 1.8 +)" = 148 (Index~ 0.25). Total = 740. 
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Table 2: 1969 Chum survey data through Oct 31 

WRIA Year 

15 042() 69 

Summer 1970 

Reach
Estimate = 
Method
Quality rating -
Comments -

Lower Upper 
Month Day RM RM 

9 25 0.3 

River mile 0.0-1.8 
2,666 

1.8 

length Live 

1.5 

AUC -10 DAY STREAM LIFE 
Fair 

Live+ 
Dead dead 

169 7 176 

% Type Other 
seen survey Method species Comments Agency 

10 INDX FOOT 1f or ol 0 211 131 00 00 

The following uncertainties were present in the AUC curve derivation process: 1) Ascending 
section of AUC curve undefined by data. Start point was subjectively derived from examination 
of Sept. 24 survey, in which there were just a few dead. Assumption was then made that fish· 
had entered within the last 10 days, and 2) Amplitude and timing of peak period of spawning 
were subjectively derived. It was assumed peak of spawning occurred between Sept. 24 and 
Oct. 9 surveys, due to transition in the dead : live ratio· from < 1 to > 1 between these two 
surveys. 

Original estimates: "Index (RM o.o-1.8?)" = 2,610 (AUC), "Supplemental reach (Undefined, 
assumed to beRM 1.8 +)" = 653 (Index'" 0.25). Total= 3,263. 

Tabla 3: 1970 Chum survev data lhroul h Oct. 31 

WRIA Year 

15 0420 70 

15 0420 70 

Summer 1971 

Reach
Estimate = 
Method
Quality rating 
Comments -

lower UPI)ef 
MOSltl'! Day RM RM Length Live 

9 24 0.3 

10 9 0.3 

River mile 0.0-1.8 
2,012 

1.e 1.5 

1.8 1.5 

AUC -10 DAY STREAM LIFE 
Fair 

1,431 

11f 

Lilla+ 
Dead dead 

69 1,507 

754 872 

% Type Olher 
seen survey Metl1od species Comments Agency 

80 INDX FOOT 11 ol ol 0 22l 13J• (J() 00 

90 INDX FOOT 11 ol ol 0 201 131 (J() 00 

The following uncertainties were present in the AUC curve derivation process: 1) Starting point 
of AUC curve undefined by data. Ascending section of AUC curve undefined by data. Start 
point was subjectively derived from examination of Sept. 22 survey, in which there were just a 
few dead. Assumption was then made that fish had entered within the ·last 10 days, and 2) 
Descending section of AUC curve undefined by data. The peak of spawning was assumed to 
have occurred on about the Sept. 30 survey, due to the shape of the curve leading into this 
observation (the slope is declining towards 0), and the time period of the observation. Flow was 
noted as "medium" in first survey, so carcass flushing may have occurred early in run which 
may explain the low dead : live ratio on the Sept. 30 survey, even though it is assumed to be 
the peak spawning period. 

Original estimates: "Index (RM·O.Q-1.8?)" = 1,996 (AUC), "Supplemental reach (Undefined, 
assumed to beRM 1.8 +)" = 499 (Index* 0.25). Total= 2,495. 

h Table 4: t971 c um survev data through Oct3 . , 
LOW8f Upper 

WRIA Year Month Day RM RM length 

15 0420 71 9 22 0.3 1.8 1.5 

·15 0420 71 9 3() 0.3 1.8 1.5 
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Live Dead 

528 20 

928 198 

live+ % Type 
dead seen survey Methoel 

648 95 ,iiiij; FOOT 
1,124 90 INDX FOOT 

Other 
species 

11 or oJ 
11 ·41 ol 

0 
0 

Comments Agency 

231 51J 13 00 

201 131 00 00 
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Summer 1972 

Reach
Estimate= 
Method
Quality rating -
Comments-

River mile 0.0-1.8 
1,403 
AUC. -10 DAY STREAM LIFE 
Fair 
The following uncertainties were present in the AUC curve derivation process: 1) Starting point 
of AUC curve undefined by data. 2} Amplitude and timing of peak period of spawning open to 
interpretation, and 3) Descending section and endpoint of AUC curve undefined by data. Start 
point was subjectively derived from examination of Sept. 27 survey, in which there were just a 
few dead. Assumption was then made that fish had entered within the last 10 days. Endpoint 
was subjectively derived as the typical endpoint for spawning in this population (mid Oct.). Live 
abundance on Ocl 5 was assumed to represent the approximate peak abundance and time of 
the peak spawning period, due to time period of survey observation. 

Original estimates: "Index (RM 0.0-1.8?)" = 1,534 (AUC), "Supplemental reach (Undefined, 
assumed to beRM 1.8 +)" = 384 (Index"' 0.25). Total= 1,918. 

Table 5: 1972 chum survey data through Oct 31 

WRIA Year 

15 0420 72 

15 0420 72 

Summer 1973 

Reach
Estimate = 
Method
Quality rating -
Comments -

Lower Upper 
Month Day RM RM 

9 27 0.3 

10 5 0.3 

River mile 0.0-1.8 
691 

1.8 

1.8 

Length Live 

1.5 

1.5 

AUC- 10 DAY STREAM LIFE 
Fair 

De a !I 
517 22 
749 164 

live • % Type Other 
dead seen survey Method species Comments Agency 

539 90 INPX FOOT 1J 4J OJ 0 201 131 00 00 

913 90 INPX FOOT 1J 4J OJ 0 20J 13J 00 00 

The following uncertainties were present in the AUC curve derivation process: 1) Starting point 
of AUC curve undefined by data, 2} Amplitude and timing of peak period of sp~wning open to 
interpretation. Start point was subjectively derived from examination of Sept. 27 survey, in 
which there were just a few dead. Assumption was then made that fish had entered within the 
last 10 days. Endpoint ·was subjectively derived as the typical endpoint for- spawning in this 
population (mid Oct). 

Original estimates: "lnd~x (RM 0.0-1.8?)" = 1,042 (AUC), "Supplemental reach (Undefined, 
assumed to beRM 1.8 +)" = 261 (Index* 0.25). Total= 1,303. 

Tables· 1973 chum survey data !hrough Oct 31 

WRIA Year 

15 0420 73 

15 0420 73 

Summer1974 

Reach
Estimate = 
Method
Quality rating -
Comments -

Lower Upper 
Month Day RM RM Length Live 

9 27 0.3 

10 18 0.3 

River mile 0.0-1.8 
181 

1.8 1.5 

1.8 1.5 

AUC -10 DAY STREAM LIFE 
Fair /Good 

338 

30 

Dead 

35 
136 

Live+ % Type Other 
dead seen SUIVey Method species ~nts Agency 

373 90 IN OX FOOT oJ oJ oJ 0 13J ooJ 00 00 

16& 80 IN OX FOOT 41 of ol 0 13l ooJ 00 00 

All data points are located on ascending section of AUC curve. However, enough of AUC 
curve is defined by survey data that possible alternative interpretations of AUC curve will not 
result in gross differences in escapement value. Peak spawning timing and abundance was 
assumed to be represented by the Oct. 1 survey, due to the timing of the observation, and the 
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moderate proportion that dead fish comprised of the total Oct. 1 chum count (28 %) All live fish 
observed on Ocl 28 survey were assumed to be fall chum, due to date of observation. 

Original estimates: "Index (RM 0.0-1.8?}" = 176 (AUC), "Supplemental reach (Undefined, 
assumed to beRM 1.8 +)" = 44 (Index* 0.25). Total = 220. 

Table 7; 1974 chum SUM!)' data ttl!l>ugh . 31 

WRIA Yea.r 

1S 0420 74 

15 0420 74 

15 0420 74 

15 0420 74 

Summer 1975 

Reach~ 

Estimate = 
Method
Quality rating -
Comments -

Lower Upper 
Month Day RM RM 

9 10 0.3 

9 19 0.1 

10 1 0.0 

10 28 0.4 . 

River mile 0.0-1.8 
613 

1.8 

1.8 

1.8 

0.5 

Length Live 

1.5 

1.7 

1.8 

0.1 

AUC -10 DAY STREAM LIFE 
Fair 

Live+ 
Dead dead 

3 0 3 
38 0 38 

80 22 102 
2 7 9 

% Type Other 
seen survey Melllod species Comments Agency 

90 INDX FOOT 0 () () 0 13 20 31 00 
15 INDX FOOT 0 0 0 0 40 (}7 60 00 
90 INDX FOOT 1 0 0 0 60 (}7 00 00 
70 IN OX FOOT a 0 0 0 65 00 00 00 

The following uncertainties were present in the AUC curve derivation process: 1) Starting point 
of AUC curve not defined by data. Since there were no dead on Sept. 15 survey, start point of 
AUC curve was assumed to be about 7-8 days before this point. 2) Amplitude and timing of 
peak open to some interpretation. The Sept. 30 survey was assumed to be post-peak. due to 
large number of dead. The dead: live ratio was still less than one but, dead summer chum 
rarely seem to accumulate on this strea~ to a 1:1 ratio until well after 1he peak, if at all. Enough 
of AUC curve is defined by survey data that possible alternative interpretations of AUC curve. 
will not result in gross differences in escapement estimate. 

Original estimates: "Index (RM 0.0~1.s?r = 584 {AUC), ·supplemental reach (Undefined, 
assumed to beRM 1.8 +t = 146 (Index* 0.25), Total= 730. 

Table a· 1975 chum survey data Ul!l>ugh Oc1 31 

WRIA Year 

15 0420 75 

15 0420 75 

15 0420 75 

Summer 1976 

Reach
Estimate= 
Method
Quality rating ~ 
Comments -

Lower Upper 
Month Day RM RM 

9 15 0.0 

9 30 0.0 

10 14 0.3 

River mile 0.0-1.8 
738 
AUC 
Fair 

1.8 

1.8 

1.8 

Live+ 
Length Live Dead dead 

1.8 117 0 117 

1.8 253 137 390 

1.5 1 116 117 

% · Type Other 
seen survey Method species Cclmments Agency 

95 INDX FOOT 0 0 0 0 20 13 00 00 
80 INDX FOOT 0 0 0 0 00 00 ()0 00 

90 INDX FOOT 1 0 0 0 12 20 00 00 

The following uncertainties were present in the AUC curve derivation proeess: 1) Amplitude of 
peak open to considerable interpretation. 2) Some timing ambiguity to peak period, and 3) Only 
fair visibility on peak survey (70 %). Enough of AUC curve is defined by survey data that 
possible alternative interpretations of AUC curve will not result in gross differences in 
escapement estimate. 

Original estimates: "Index (RM 0.0-1.8?)" = 764 (AUC), "Supplet1lental reach (Undefined, 
assumed to beRM 1.8 +)" = 191 (Index * 0.25). Total = 955. 
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d Oct. Table 9: 1976 river mile 0.0-1.8 chum survey ata throiJilh 31 

WRIA Year 

15 0420 76 

15 0420 76 

15 0420 76 

Reach
Estimate = 
Method
Quality rating -
Comments-

Lower Upper 
Month Day RM RM 

9 8 0.0 

9 17 0.0 

9 27 0.0 

River mile 1.8-2.3 
3 

1.8 

1.8 

1.8 

Sept 271ive + dead. 
Poor 

Lengltl Live 

1.8 

1.8 

1.8 

Live+ % Type 
Dead dead seen survey 

81 6 87 85 INDX 

341 60 407 TO IN OX 

237 295 532 90 INDX 

Minimal estimate. Only one survey with no expansion. 

Other 
Method species Comments Agency 

FOOT 0 0 0 0 20 00 00 00 

FOOT 4 0 0 0 60 00 00 00 
FOOT 0 0 0 0 00 00 00 00 

Table 10: da Oct 1976 river mile 1.8-2.3 chum survey_ ta throu h . 31 

WRIA Year 

15 0420 75 

Summer 1977 

Reach
Estimate = 
Method
Quality rating -
Comments-

latier Upper 
Month Day RM RM 

9 27 1.8 

River mile 0.0-1.8 
225 

2.1 

Lengttl Live 

0.3 

AUC - 10 DAY STREAM LIFE 
Fair 

Live+ 
Dead dead 

3 0 

% Type Other 
seen survey Melhod specles Comments· Agency 

3 99 SUPP FOO! o) or Dl 0 ~I ooJ oo 00 

The following uncertainties were present in the AUC curve derivation process: 1) Start point 
and ascending section of AUC curve undefined by data. Due to lack of dead on Sept. 16 
survey, start of AUC curve fish was assumed to be about 7 days earlier., 2} Peak was based on 
a educated guess that some more fish were going to arrive (based on Oct. 31ive +dead count. 
of 106, which is not much lower than Sept. 16 live count, ar:'d there is usually heavy wildlife 
scave0ging on summer chums). 

Original estimates: ~Index (RM 0.0-1 .8?)" = 444 (AUC), "Supplemental reach (Undefined, 
assumed to beRM 1.8 +)• = 111 (Index • 0.25), Total= 555. 

Table 11: 1sn chum survev data through Oct 31 

WRIA Year 

15 0420 n 
15 0420 77 

15 0420 77 

Summer 1978 

Reach
Estimate = 
Method
Quality rating -
Comments -

Lower Upper 
Month Day RM RM 

9 16 0.0 

10 3 Q.O 

10 12 0.0 

River mile 0.0-1.8 
544 

o.g 
1.8 

1.8 

Length Live. 

Q.9 

1.8 

1.8 

AUC- 10 DAY STREAM LIFE 
Fair 

Live+ 
Dead dead 

132 2 134 

21 85 105 

7 32 39 

% Type Olher 
seen surv'JY Melhod species Commenl3 Agency 

90 SUPP FOOT 0 0 0 0 50 00 00 00 

97 INDX FOOT 1 0 0 0 11 20 60 00 

95 IN OX FOOT 0 0 0 0 20 00 00 00 

The following uncertainties were present in the AUC curve derivation process: 1) Start point 
and ascending section of AUC curve undefined by data. The few dead on Sept. 13 survey 
suggested AUC curve should start about 1 0 days prior to this point. 2) Amplitude and timing of 
peak period of AUC cwve open to considerable interpretation. Spawning was assumed to have 
peaked between Sept. 13 and Sept. 27 surveys, due to decline in live counts on second survey, 
and change in dead : live ratio from < 1 to 1:1. Enough of AUC curve is defined by survey data 
that possible alternative interpretations of AUG curve will not result in gross differences in 
escapement value. · 

Original estimates: "Index (RM 0.0-1.8?)" = 567 (AUC), "Supplemental reach '(Undefined, 
assumed to beRM 1.8 +r = 142 (Index* 0 .25). Total = 709. 
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Table 12: 1978chum SUfVE!1I data throullfl Oct. 31 

WRIA Year 

15 0420 78 

16 0420 78 

15 0420 78 

Summer 1979 

Reach
Estimate = 
Method
Quality rating • 
Comments · 

Lower Upper 
Month Day RM RM 

9 13 0.0 

9 27 0.0 

10 9 0.0 

River mile 0.0·1.8 
49 

1.8 

1.8 

1.8 

Length Live 

1.8 

1.8 

1.8 

(Sept. 27 +Oct. 18) live+ dead. 
Poor 

llw+ 
oaaa dead 

253 11 264 
89 81 170 

10 141 151 

% Type Other 
seen survey Method species Collllllents Agency 

BO INDX FOOT 1 4 0 0 00 00 00 00 

80 INDX FOOT 1 4 0 0 00 00 00 00 

85 IN OX FOOT 1 0 0 0 .20 60 00 00 

AUC estimate not possible due to low numbers of fish, wide spacing of surveys (21 days), and 
post-peak nature of dead count in first survey (9 live, 15 dead). 

Original estimates: •Index .(RM 0.0-1.8?t = 100 (Educated guess), "Supplemental reach 
(Undefined, assumed to beRM 1.8 +r = 25 (Index* 0.25). Total= 125. 

Tabla 13: 1979 chum survey data through Oct 31 

IWRIA Year 

~ f~ D420 79 
··-· 

1S 0420 7fJ 

Summer 1980 

Reach
Estimate = 
Method
Quality rating -
Comments -

Lower Upper 
Month Day RM . RM 

" 27 0.0 

10 18 0.0 

River mile 0.0-1.8 
117 

0.5 

1.8 

Ler"Gih Live 

0.5 

1.8 

AUC- 10 DAY STREAM LIFE 
Fair I good 

Uve+ 
Dead dead 

9 15 24 

15 10 25 

% Type Other 
seen survey Method species Comments Agency 

98 fNr»{ FOOT fl Ol Ol 0 liol ool oo 00 
75 JN())( FOOT 11 41 Oj 0 201 311 00 00 

Amplitude and timing of ·peak period in AUC curve open to some interpretation, although 
possible range of variation would not change estimate by a large amount. Sept 17 survey was 
assumed to be pre-peak due to low dead : live ratio. Fish observed on Oct. 23 survey were 
assumed to be summer chum, since live count dropped back to zero on Oct. 29 survey. 

Original estimates: "Index {RM 0.0-1.8?)" = 165 (AUC), "Supplemental reach (Undefined, 
assumed to beRM 1.8 +r = 41 (Index* 0.25). Total= 206. 

rable 14: , 980 chum surv~ data througtl 0 9 ct2 

WRIA Year 

15 0420 80 

15 0420 u 
15 IU20 80 

15 0420 80 
15 0420 80 

Summer 1981 

Reach
Estimate = 
Method
Quality rating -
Comments-

lower Upper 
Month Day RM RM 

~ IJ 0.2 

9 17 O.CJ 

10 3 0.2 

10 23 0.0 

10 29 0.0 

River mile 0.0-1.8 
41 

Ul 

1.8 

1.1 

1.8 

1.8 

Length Live 

1.6 
1.8 

1.6 

1.11 
1.8 

AUC -10 DAY STREAM LIFE 
Good 

Live+ 
Dead dead 

3 0 3 
5I 3 61 

2 27 29 

13 26 39 

0 2 2 

% Type Other 
sean SUIVey Method species Comments Agency 

80 INDX FOC?! 0 a 0 0 00 00 00 00 

90 IN OX Foor .. 0 0 0 00 00 00 DO 
BO IN OX FOOT .. a 0 0 00 00 00 00 

90 IN OX FOOT .. 0 0 0 2D 00 00 00 
90 INOX FOOT 4 0 0 0 00 00 00 00 

Both WDF\N and PNPTC conducted surveys. I used PNPTC data due to the larger number of 
surveys (except for the use of Oct. 16 'NOFW survey in curve to fill in a open region in survey 
data). 
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Original estimates: "Index (RM 0.0-1.8?)" = 100 (Educated guess), "Supplemental reach 
(Undefined, assumed to beRM 1.8 +)" = 25 (Index • 0.25). Total= 125. 

Tab e 15· 1981 u m su!Vey_ ata tllrougr Cl31 ch d hO 

INRIA Year 

15 ono 81 

15 04~:1 81 
15 04211 81 
15 0420 81 

15 0420 81 

15 04....0 31 
15 0420 81 
15 04;;:() 81 

15 0420 111 

15 0420 81 

15 0420 81 

Summer1982 

Reach
Estimate; 
Method
Quality rating -
Comments -

lower Upper 
Month Day RM RM 

9 9 0.0 
g 15 0.0 

9 22 0.3 

9 24 0.0 

10 2 3.0 

10 6 1.0 

10 7 0.0 

10 13 0.3 

10 18 0.0 
10 » o.3 

10 28 0.3 

River mile 0.0-1.8 
21 

1.8 

1.3 

1.0 

1.8 

3.2 

3.2 

1.0 
2.8 
1.8 

3.4 
ll.O 

Length live Dead 

1.8 10 3 

1.3 6 3 
0.7 11 1 

1.8 10 0 

0.2 0 0 

2.2 0 0 
1.0 0 0 

2.5 3 0 

1.8 16 & 

3.1 1 0 
-0.3 0 0 

Live• % Type Other 
dead seen survey Method species 

13 98 INDX FOOT 0 0 0 () 

9 85 INDX FOOT () 0 () 0 

12 95 INDX FOOT 1 0 0 0 

10 98 INDX FOOT 1 0 0 0 

0 85 SUPP FOOT 0 0 0 0 

0 40 /NQ)( FOOT 0 0 0 0 

0 60 INDX FOOT 0 0 0 0 

3 80 SUPP FOOT 0 0 0 0 

22 75 INDX FOOT 0 0 0 4 
1 30 IN~ FOOT 4 0 0 0 

0 Q SPOT FOOT 0 0 0 0 

(Uve + dead On Oct. 4) + (live on Oct. 14 survey) + (dead on Oct. 26 survey). 
Fair 

Comments Agency 

20 00 00 40 

20 41 40 40 

00 20 00 40 

20 60 00 00 

20 OD 00 DO 

00 24 34 40 

00 24 00 40 

00 00 00 40 
00 00 00 00 

06 30 34 40 
28 39 00 DQ 

Didn't use AUC method due·to very small number of fish observed. Live fish on Oct. 14 were 
assumed to be fresh fish, due to dead count equaling total of live+ dead on Oct. 4 survey. 

Original estimates: "Index (RM 0.0..1.8?)" = 50 (Educated guess). "Supplemental reach 
(Undefined, assumed to beRM 1.8 +t = 13 (Index"" 0.25), Total= 63. 

Table1(•: 1982 chum survey data ltlrough OCt 31 

WRIA Year 
15 0420 82 
15 0420 82 

15 0420 82 
15 0420 82 

15 '0420 82 

Summer 1983 

Reach
Estimate = 
Method
Quality rating -
Comments -

Lower Upper 
Month Day RM RM 

9 13 Q.O 

10 4 0.0 

10 14 0.0 

10 19 0 .0 

10 26 0.0 . 

River mile 0.0·1.8 
~5 

0.2 

1.8 

1.8 

1.8 

1.8 

Length Live 

0.2 
1.8 

1.8 

1.8 

1.8 

AUC- 10 DAY STREAM LIFE 
Fair 

Uva+ 
Dea.d dead 

0 0 0 

4 3 7 

3 7 10 

3 0 3 

0 4 4 

% Type Other 
seen survey Meihod species Comments A9ency 

95 SUPP FOOT 1 0 D 0 2C 00 00 00 

90 INDX FOOT 1 4 0 0 20 00 00 00 

90 IN OX FOOT 0 0 1 4 20 !1 33 00 

85 INDX FOOT 0 0 1 4 20 33 31 00 
60 /NDX FOOT 4 0 0 0 24 !1 33 00 

PNPTC and WDF both collected survey data. Used WOF data due to larger number and 
temporal distribution of surveys. The following uncertainties were present in the AUC curve 
derivation process: 1) Start point of AUC curve not defined by data, and 2) Small counts reduce 
potential accuracy of estimate, due to the large magnitude of even smalt census errors with the 
low numbers of fish present, and irregularities. in fish .entry patterns that are more common with 
low runsizes. 

Original estimates: "Index (RM 0.0-1.8?)" = 21 (AUC), "Supplemental reach (Undefined, 
assumed to beRM 1.8 +r = 5 (Index • 0.25). Total = 26. 
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Table 17: 1983 chum sun~ey data Ill hOct roug . 31 

WRIA Year 

15 0420 B3 

15 04211 83 

15 0420 83 

15 0420 83 

15 0420 83 

15 0420 83 

15 0420 B3 

15 0420 83 

Summer 1984 

Reach
Estimate = 
Method
Quality rating -
Comments-

lower Upper 
Monlh Day RM RM 

9 20 0.0 

9 28 0.1 

10 3 0.3 
10 5 0.1 

10 9 0.0 
10 18 o.t 
10 Z5 O.f 

10 31 0.0 

River mile 0.0-1.8 
44 

1.1J 

1.8 
1.8 

1.8 
1.8 

1.8 

1.8 

3.2 

Length Live 

1.8 

1.7 

1.5 

1.7 
1.8 

1.7 

1.7 

3.2 

AUC- 10 DAY STREAM LIFE 
Fair 

Uve+ % 
Dead deed seen 

"' 0 4 90 

3 1 4 95 

3 2 5 80 
7 2 9 90 
3 3 6 70 
3 3 6 95 

0 1 1 IJ5 
5 1 6 60 

Type Other 
Survey Method species Comments Agency 

INDX FOOT 1 0 0 D 20 00 00 00 
fNDX FOOT 1 0 0 0 20 00 oO 00 
INDX FOOT 1 4 0 0 20 51 60 40 

INDX FOOT. 1 4 0 0 20 00 00 00 

INDX FOOT 4 0 0 0 00 00 00 40 

INDX FOOT 4 0 0 0 20 00 00 00 

JNDX FOOT 0 0 0 4 20 31 Sf 00 

IN OX FOOT 4 0 . 0 0 00 00 00 40 

PNPTC and WDF. both collected survey data. Used WDF data due to larger number and 
temporal distribution of surveys. Small numbers of fish reduce potential accuracy of estimate, 
due to the large magnitude of even small census errors when the low numbers of fish are 
present. There was also poor visibility (40 %) on one of peak surveys (Oct 10). 

Original estimates: ·Index (RM 0.0-1:B?t = 56 (AUC), "Supp~emental reach (Undefined, 
assumed to beRM 1.8 +)" = 14 (Index • 0.25), Total = 70. 

Table 18: 1984 chum survey data th h rou oct. 31 

V\IRIA Year 

15 0421} u 
15 0420 64 

15 0410 u 
15 0420 84 

15 0420 84 

15 fUZO IU 

15 0420 84 

15 0420 84 
15 0420 84 

15 0420 84 

15 0420 IU 

15 0420 64 

15 0420 84 

Summer 1985 

Reach
Estimate = 
Method
Quality rating -
Comments-

Lower Upper 
Month Day RM IW 

9 11 0.0 

9 14 0.0 

9 20 0.0 

9 26 0.0 

9 26 0.0 
10 3 0.0 

10 10 0.0 
10 14 0.0 

10 16 0.0 

10 22 o.o 
10 23 0.0 

10 29 0.0 

10 30 0.0 

River mile 0.0-1.8 
19 

1.8 
0.5 
1.8 

1.8 
1.8 

u 
1.4 

1.8 

1.8 

0.9 

.U 
0.9 

1.8 

Length Uve 

1.8 

0.5 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

u 
0,9 

1.8 

0.9 

1.8 

AUC -10 DAY ST.REAM LIFE . 
Fair 

live+ 
Dead dead 

2 0 2 

0 0 0 
19 1 20 

4 0 4 

13 2 15 

8 10 18 

14 0 14 
5 2 7 

5 2 7 

0 2 2 

1 1 2 

2 3 5 

0 I 1 

% Type Other 
seen survey Method species Comments Agency 

i5 lNDX FOOT 1 0 0 0 20 00 00 00 

95 INDX FOOT 0 0 0 0 20 00 00 40 

90 INDX FOOT 1 0 0 0 20 00 00 00 

90 INDX FOOT 4 0 0 0 20 00 00 00 

95 IN OX FOOT 4 0 0 0 20 00 00 40 

SIO INC»t F007 1 4 0 0 20 00 00 00 
40 INC»t F007 1 4 0 0 24 00 00 00 

85 IN OX FOOT 1 4 0 0 20 31 60 40 
65 INDX FOOT 4 0 0 (I 23 DO 00 00 
90 INDX FOOT 4 0 0 0 20 33 60 <10 

90 INDX FOOT 4 0 0 0 20 00 00 (]() 

90 !NDX FOOT 4 0 0 0 20 00 00 40 
70 INDX FOOT 4 0 0 0 31 00 00 00 

The following uncertainties were present in the AUC curve derivation process: 1) Ascending 
section of AUC curve undefined by data. Assumed curve started <10 days prior to Sept. 23 
survey due to minimal number of dead on this survey, and 2) Small numbers of fish reduce 
potential accuracy of estimate, due to the large magnitude of even small census errors with the 
low numbers of fish present. 

Original estimates: "Index (RM O.Q-1.8?r = 23 (AUC), usupplemental reach (Undefined, 
assumed to beRM 1.8 +)" = 6 (Index* 0.25), Total= 29. 
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Table 19 h h 1 985 chum survey data t ~ Oct31 

j 
WRIA Year 

15 0420 85 

15 04::~ 85 

15 0421) 85 

15 0420 ! 85 

15 0420 ! 85 

Summer 1986 

Reach
Estimate= 
Method
Quality rating -
Comments-

lower Upper 
Monlh Day RM RM 

9 23 0.0 

10 f 0.0 
10 9 0.0 

10 17 0.0 

10 29 0.0 

River mile 0.0-1.8 
20 

1.8 

1.8 

1.8 

1.8 

1.8 

Length Live 

1.8 
1.8 

1.8 

1.8 

1.8 

AUC -10 DAY STREAM LIFE 
Fair 

Uve+ 
Oead dead 

11 1 12 
9 1 10 

0 2 2 

0 0 0 

0 0 0 

% Type Other 
seen survey Method species Comments Agency 

!I)() INDX FOOT 1 4 0 0 20 00 00 00 

90 IN OX FOOT 1 4 0 0 20 00 00 00 

90 /NDX FOOT f 4 0 0 20 00 00 00 

90 INDX FOOT 1 3 4 0 20 50 00 00 

65 I NOX FOOT 0 0 0 0 26 31 00 DO 

Small numbers of fish reduce potential accuracy of estimate, due to the large magnitude of 
even small census errors with the low numbers of fish present. 

Original estimates: "Index {RM 0.0-1.8?)" = 20 (AUC), ·supplemental reach (Undefined, 
assumed to beRM 1.8 +Y = 5 (Index* 0.25). Total= 25. 

able 2C•: 1986 c tJm survey ii1a roug T h d th ll Ocl31 

WR!A Year 

15 0420 86 

15 04zo 86 

15 0420 86 
15 0420 86 

15 0420 86 

15 0420 86 

Summer 1987 

Reach
Estimate= 
Method
Quality rating -
Comments·-

lower Upper 
Month Day RM RM Length 

9 10 0.4 

9 18 0.3 

9 25 0.3 

10 5 o.o 
10 17 0.0 

10 28 0.0 

River mile 0.0-1.8 
5 

0.0 

1.8 
1.8 

1.8 

1.8 

1.8 

Oct 22live +dead count. 
Fair 
None. 

.0.4 

f.!J 

1.5 

1.8 

1.8 

1.8 

Live Dead 

0 

1 

12 
7 

0 

0 

Live+ o/o Type other 
dead seen survey Method species COITIITI8nt!l Agency 

0 0 90 SPOT FOOT 0 0 0 0 00 00 00 00 

0 1 99 INDX FOOT 4 0 0 0 20 00 00 00 

0 12 95 INDX FOOT 4 0 0 0 DO 00 00 00 

1 8 95 JNDX FOOT 1 4 0 0 20 00 00 00 

3 J 90 IN OX FOOT 1 4 0 0 20 00 00 00 

0 0 70 IN[l)( F'OOT 4 0 0 0 21 31 00 00 

Original estimates: "Index (RM 0.0-1 .8?)" = 20 (Educated guess), ·supplemental reach 
(Undefined, assumed to beRM 1.8 •r = 5 (Index • 0.25). Total= 25. 

Table 2~ : 1987 chum suzvey data through Oct 31 

WRIA Year 

15 0420 87 

15 0420 87 

15 0420 87 

Summer.1988 

Lower Upper 
Month Day RM RM 

9 24 0.3 

10 6 0.3 
10 22 0.3 

River mile 0.0~1.8 
23 
AUC 
Good 

1.8 

1.8 

1.8 

LerYJttl Live 

1.5 0 

1.5 1 

1.5 3 

live+ % Type Orner 
Dead dead seen survey Method species ,Comments ~ency 

2 2 90 IN OX FOOT 1 4 0 0 20 ~0 01 00 

3 .. 90 INDX FOOT 1 4 0 0 20 co 00 00 

2 5 90 IN OX FOOT 1 4 0 0 20 00 00 00 

Reach 
Estimate= 
Method
Quality rating -
Coroments- Endpoint of AUC curve not defined by data, but range of possible completion points does not 
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results in large change in final estimate. However, small counts reduce potential accuracy of 
estimate, due to the large magnitude of even small census errors with the low numbers of fish 
present. Live fish observed on Oct. 20 are assumed to be fall chum. 

Original estimates: "Index (RM 0.0-1.8?r = 25 (AUC), "Supplemental reach (Undefined, 
assumed to be RM 1.8 +)" = 6 (Index" 0.25). Total = 31. 

Table 22: 1988 chum su~ data through Oct 31 

WRIA Year 

15 0420 88 
15 0420 88 

15 0420 88 

15 0420 B8 

15 0420 88 

15 0420 88 

Summer 1989 

Lower Upper 
Month Day RM RM 

9 9 0.0 

9 22 0.3 
10 3 0.3 

10 12 0.3 

10 20 0.3 

10 31 0 .3 

River mile 0.0-1.8 
2 
Oct. 5 live+ dead. 
Good 

1.8 

1.8 

1.8 
1.8 

1.8 

1 .8. 

. Live+ 
Length live Dead dead 

1.8 2 0 2 

1.5 8 1 9 

1.5 1 3 10 

1.5 5 8 13 

1.5 52 1 59 

1.5 31 2 39 

% Type Other 
seen survey Method species COmments ArJency 

95 IN OX FOOT 0 0 0 0 20 60 00 00 

90 INDX FOOT 1 4 0 0 20 00 00 00 

90 IN~ FOOT 1 4 0 0 61 00 00 00 

90 INDX FOOT 1 4 0 0 20 61 00 00 

90 INOX FOOT 1 4 0 0 20 81 00 00 

90 INDX FOOT ;4 0 0 0 20 61 00 00 

Reach
Estimate= 
Method
Quality rating -
Comments- Assumed fish observed on Oct. 30 survey were fall chum due to period of observation. 

Original estimates: Mlndex (RM 0.0-1.B?r = 3 (Unknown). "Supplemental reach (Undefined, 
assumed to be RM 1.8 + )" = 1 (Index • 0.25). Total = 4: 

Table 23: 1989 chum SA.Jrvey data through Oct . 31 

llojRIA Year 

15 0420 89 

16 0420 89 

15 0420 89 

15 0420 89 

15 0420 89 

Summer 1990 

Reach· 
Estimate= 
Method 
Quality rating -
Comments -

Lower Upper 
Month · Day RM RM 

9 15 0.3 

9 25 0.3 

10 5 0.2 
10 18 0.3 

10 30 o.o 

River mile 0.0-1.8 
0 

1.8 

1.8 

1.8 
1.8 
2. 1 

Length 

1.5 

1.5 
1.6 

1.5 

2.1 

(Sept. 26, Oct 6) live +dead. 
Good 
None. 

Original estimate = 0 

h 0 Table 24: 1990 chum survey data t rough ct. 31 

Lower Upper 
WRIA Ye.ar Month Day RM RM Length 

15 0420 90 !I 21S u f.IJ 1.5 

15 0420 90 10 8 0.3 1.8 u 
15 0420 90 10 26 0.0 1.8 1.8 
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live Dead 

0 0 

1 0 
2 0 

0 0 
8 1 

Live Dead 

D 0 
() 0 

0 0 

live+ % Type Other 
dead seen survey Me1hod species 

0 0 JNDX FOOT 0 0 

I 85 INOX FOOT 4 0 

.z 90 INDX FOOT 1 4 

0 90 IN OX FOOT 4 0 

9 80 IN OX FOOT 4 0 

Live+ % Type Other 
dead seen survey Method species 

0 90 INDX FOO"!_ 4 0 

0 90 INDX FOOT 0 0 
0 70 INDX FOOT 0 D 

D 

0 

0 
D 

0 

0 
0 

0 

Canments Agency 

0 20 60 00 00 

0 20 eo OD 00 

0 20 flO 00 00 

0 20 00 00 00 
0 21 00 00 co 

Comments Agency 

0 2D 00 

D 20 00 

0 24 00 

00 00 

00 00 
00 00 
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Summer 1991 

Reach
Estimate = 
Method
Quality rating 
Comments -

River mile 0.0-1.8 
31 
AUC -10 DAY STREAM LIFE 
Fair 
The following uncertainties were present in the AUC curve derivation process: 1) Ascending 
section of AUC curve undefined by data, 2) Amplitude and timing of Peak portion of AUC curve 
undefined by the data. Due to low dead count on first (Oct. 9) survey, it was assumed. first fish 
entry was in late Sept. Also assumed first survey was peak of spawning, due to time period of 
this observation. All live chum observed on Oct. 28 survey were assumed to be fall chum, due 
to time period of observation. 

Original estimates: "Index (RM 0.0-1 .8?)" = 45 {Unknown), ·supplemental reach (Undefined, 
assumed to beRM 1.8 +)" = 11 (lndex • 0.25). Total= 56. 

Table25: 1991 chum suntey data through Oct 31 

Lower Upper Live+ 
WRIA Year Month Day RM RM 

15 IW20 91 10 9 0.3 

15 fU20 91 10 13 0.1 

15 0420 91 10 25 0.0 

15 0420 91 10 28 0.0 

15 0420 91 10 28 0.3 

Coi1VTiel1lS: 
1) Conducted by WDFW coho survey crew 
2) Conducted by WDFW chum survey crew 

Summer 1992 

River mile ().0-1.8 
0 

Length live Dead dead 

1.8 1.5 Z8 3 
1.8 1.7 5 0 
1.8 1.8 0 0 
1.3 1.3 0 0 

1.8 1.5 18 0 

(Sept 2, 14, 22, Oct. 2. 8, 6, 16) li~e +dead. 
Very good 

31 

5 
0 

0 

18 

% l'ype Other 
seen survey Method species Comments Agency 

90 INDX FOOT 4 0 0 0 20 00 00 00 

90 INDX FOOT 4 0 0 0 20 60 00 00 

80 INDX FOOT 4 0 0 0 20 00 00 00 

80 INDX1 FOOT 4 0 0 0 00 20 00 00 

75 INDX2 FOOT 4 0 0 0 20 50 61 00 

Reach· 
Estimate = 
Method~ 

Quality rating -
Comments- Assumed all chum observed on Oct. 23 survey were fall chum. due to lack of fish observed up 

to this point, and apparent extirpation of summer chum run. 

Original estimate= 0. 

Table 26: 1992 chum su_tvey dataltlrov>Jh Oct. 31 

Lower Upper Live+ % l'ype other 
~lA Year Month Day RM RM Lenglh Live Dead dead seen survey tAeltlOd species 

15 0420 92 9 2 0.0 1.8 1.8 0 0 0 95 IN D)( FOOT 0 0 0 0 

15 042(1 92 9 14 0.3 1.8 1.5 0 0 0 90 INDX FOOT 0 D 0 0 

15 ()420 gz 9 22 0.3 1.8 1.5 0 0 0 90 /NT> X FOOT 4 () 0 0 

15 042V 92 10 2 0.3 1.8 1.5 0 0 0 90 INDX FOOT 0 0 0 0 

15 0420 92 10 " 0.0 1.0 1.0 0 0 0 90 JNDX FOOT 0 0 1 4 

15 fW2(/ 92 10 16 0.0 1.0 1.0 0 0 0 ~ INDX FOOT 4 0 0 0 

15 0420 92 10 23 . 0.3 1.8 1.5 21 0 21 90 INOX FOOT 0 0 0 4 

Notes. 
Sept 22. Oct. B. 16 survey cards noted an impassable beaver dam at- river mua 1.0. Dam was open to fish passage by Sept. 23 survey. 

Summer 1993 

Reach
Estimate = 
Method
Quality rating -

River mile 0.0-1.8 
1 
(Sept. 15, 27, Oct. 5, 13, 22) five+ dead. 
Very good 
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CommeniS Agency 

20 00 
20 60 

20 60 

20 Of) 

20 fa 
00 20 

23 60 

00 00 
flf 00 

tJt aD 

00 00 
60 00 
60 00 
61 00 
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Comments- None. 

Original estimate = o. 

Table ZT: 1993 chum SIIM!Y data through Oct 31 

Lower Upper live+ % Type Other 
WRIA Year Momh Day RM RM Length Live Dead dead seen survey Meltlod spedes 

15 ono 93 9 f5 0.3 1.8 1.5 0 0 0 9$ IND~ FOO"f 0 0 0 
~ 

~ 15 0420 83 9 'D 0.3 1.8 1.5 0 ~ 0 95 INDX FOOT 0 0 0 

15 0420 93 10 5 0.0 1.8 1.8 0 0 0 95 INDX FOOT 0 0 0 

15 04ZD 83 10 13 0.3 1.8 1.5 0 1 1 95 INDX FOOT D 0 0 

15 0420 93 10 :u 0.3 1.0 0.7 0 0 0 95 IN OX FOO"f 0 0 0 
Notes: 
Sept Z7, Ocl5, 13 survey cards noted an impassable beavet' dam at - river mile 1.0. Dam was modified for fish passage on Oct. 22. 

Summer 1994 

Reach
Estimate= 
Method
Quality rating -
Comments -

River mile 0.0-1.8 
0 
Sept. 14, 26, Oct. 141ive +dead. 
Good 
None. 

Original estimate = 0. 

Table 28: 1994 chum SUIV!IY_ data th h Oct 31 fOUil' 

WRIA Year 

15 0420 94 

15 0420 94 

15 0420 94 

Summer 1995 

Reach
Estimate= 
Method
Quality rating -
Comments-

LIM'er Upper 
Me nih oay . RM ~ 

9 14 0.3 

9 26 0.3 

10 14 0.3 

River mile 0.0-1.8 
0 

1.8 

1.8 
1.8 

Lengttt live 

1.5 
1.5 

1.5 

Sept 13, 26, Oct. 17 live + dead. 
Good 
None. 

Original estimate = o. 

Table 29: 1995 chum S!l!VeY n~ta through Oct. 31 

Lower Upper 
WRIA Year Month Day RM RM Lengttl UVe 

15 0420 95 9 13 0.3 1.8 1.5 

1fS 0420 95 9 26 0.3 1.8 1.5 

15 0420 " 10 11 0.3 1.8 1.5 

Notes. 

Uve+ % Type Ottlar 
Dead dead seen survey Melhod species 

0 0 0 90 INDX FOOT 0 0 0 
() 0 0 95 INDX FOOT 0 0 0 

0 0 0 90 INDX FOOT 4 0 0 

Uve+ % Type Other 
Dead dead seen survey Method species 

0 0 0 90 INDX FOOT 0 0 0 
0 0 0 90 IN OX FOOT " 0 () 

0 0 0 60 INDX FOOT 4 0 0 

Comments Agency 

0 zo 60 00 00 

0 31 60 61 00 

0 zo 31 60 . 00 

4 20 48 61 00 

4 20 80 65 00 

P,mments Agency 

0 20 60 00 00 

0 20 47 50 00 

0 20 60 00 ()(} 

Comments Agency 

0 zo 80 00 00 

0 20 '60 00 00 

0 u 60 00 00 

Survey cards noted continued beaver dam construction sctivi\y around ri'ler mile 1.0. Dams were noted to have been removed between removed between Sept 26 
and Ocl1hurvey. 
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Summer 1996 

Reach
Estimate = 
Method
Quality rating -
Comments-. 

River mile 0.0-1.8 
0 
(Sept. 6, 16, 23, Oct. 4) live+ dead 
Good 
Fish observed on Oct. 15 survey were considered fall chum, due to absence of fish up to this 
point, and a indication of a strong early fall chum run to this stream, as suggested by·the large 
number of chum observed on the Oct. 30 survey (1,196 live, 9 dead). 

Original estimate = 0. 

Table 30: 1996 chum surve_y data 1hrough Oc I. 31 

WRIA Year 

15 0420 96 

15 0420 96 

15 0420 96 

15 0420 96 
15 0420 96 
15 0420 96 

Summer 1997 

Reach
Estimate= 
Method
Quality rating 
Comments-

Lower Upper 
Month Day RM RM 

9 6 0.3 

9 16 0.3 
9 23 0.3 

10 4 0.3 
10 15 0.3 
10 30 0.3 

River mile 0.0-1.8 
6 
(Sept. 8, 29} live. 
Fair 

1.8 

u 
1.8 

u 
1.8 

1.8 

live+ 
Length live Dead dead 

1.5 0 0 0 

1.5 0 0 0 
1.5 0 0 0 
1.5 0 0 0 
1.5 23 1 24 
1.5 1,195 9 1,205 

% Type Other 
seen Survev Method species Comments Agency 

95 IN OX FOOT 7 0 () 0 20 47 ISO 00 

95 IN OX FOOT 1 0 () 0 20 DO 00 00 

90 IN OX FOOT 4 () () () 20 00 00 00 

85 IN OX FOOT 0 0 0 () 20 34 ()() 00 
80 INDX FOOT . 4 0 0 0 23 GO G1 00 
85 INOX FOOT 4 0 0 0 23 31 33 00 

Assumed fish observed on Oct. 13, 20. and 27 were early fall chum, due to lack of dead in 
either survey to indicate any spawning activity, and the absence of summer chum spawners 
during the parent brood years for this return year (1992-94). High flows throughout season may 
have drawn fall chum in early, as suggested by the observation of chinook and coho on the Oct 
13 survey. which is unusual for this small stream, this early in the season. 

Table 31: 1997 chum survey data lhrou h Oct. 31 

Lower ll~r 
WRIA Year Month Day RM RM 

15 0420 97·· 

15 9420 97 

15 0420 97 
15 0420 97 
15 0420 97 
15 0420 97 

Summer 1998 

9 8 . 0.3 

9 29 0.3 

9 29 0.6 

10 13 0.3 
10 20 0.6 
10 27 0.3 

River mile 0.0-1.8 
12 
AUC 
Fair 

1.8 

1.8 

1.8 
1.8 

·u 
1.8 

le'!Qtll Litle Dead 

1.1$ 6 0 
1.5 0 0 
1.2 0 1 

1.5 38 0 
1.2 8 0 
1.5 35 0 

Uve+ % Type Other 
de <ttl seen survey Method species Comments Agency 

tl 90 JNOX FOOT 1 4 0 0 20 6D 61 00 
() 90 JNDX FOOT 1 4 () 0 20 60 31 ·00 
1 0 SUPP FOOT 4 6 0 0 21 31 51 00 

38 90 IN OX FOOT 1 3 4 0 23 GO 61 ao 
8 0 SUPP FOOT 4 0 0 0 24 33 00 00 

35 90 I NOX FOOT 4 0 0 0 20 GO 61 00 

Reach
Estimate= 
Method
Quality rating -
Comments - Curve defined OK by data, but low numbers of fish means there is potential for large relative 

error in estimation, due to difficulty of censusing small numbers of fish accurately. Endpoint 
ambiguous, due to fall chum overlap (assumed live on Oct. 16 were early fall chum). 
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tl h N Table 32: 1998 cnum sufVt!Y data t rougr ov.3 

lower Upper 
WRIA Date RM RM Lengttl live Dead 
15 0420 09/04198 0.3 1.8 1.5 0 

15 0420 09/1MIB 0.3 1.8 1.5 0 
15 0420 Ofi/U/98 0.3 1.8 1.5 9 

15 0420 10108198 0.3 1.8 1.5 2 

15 0420 10/16198 0.3 1.8 1.5 3 

15 0420 10126198 0.3 1.8 1.5 40 
15 0420 11/03/98 0.3 1.8 1.5 356 

Notes: 
09124/98 - 3 sctive cllum redds noted in lower 0.6 miles of river. 
10108198-1 active Chum redd noted in lower 0.6 mlles of filler. 
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0 

0 

0 
1 

1 

1 

31 

Uve + Type 
dead Vis survey Method 

0 95 INDX FOOT 
0 95 INDX FOOT 
Sl 95 JN~ FOOT 
3 90 /ND)( FOOT 
4 90 INOX FOOT 

41 95 IN OX FOOT 

387 90 INDX FOOT 

Ottler s ~~ecies 
4 D 0 0 

1 0 0 0 

4 1 0 0 

4 1 0 0 

1 4 0 0 

1 4 0 D 

1 4 0 0 

Comments 
20 

20 
20 60 
20 80 

20 61 

60 20 
20 61 

61 

61 

Agency 
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Appendix 3 - Tahuya R. (WRJA 15.0446) summer chum natural spawning escapement summary 

Introduction 

This stream had one of the longer spawning habitat reaches accessible to summer chum in Hood Canal (stock is 
currently extirpated). The most commonly used summer chum spawning habitat in this stream was f:tle river mile 
0.3- 1.0 reach, with low to moderate levels of spawning activity in the river mile 1.0 -2.0 reach. The stream reach 
below river mile 0.3 is tidally influenced, with little suitable spawning habitat. The upper limit of typical summer 
chum usage was not well documented before extirpation of the population. A Sept. 27, 1973 survey observed 333 
live and 15 dead summer chum in the river mile 6.5-7.5 reach. However, this observation is considered 
anomalous, and may even be an erroneously dated fall chum survey. or a result of some other data re·cording 
error. In the mid 1980s-to-present period beaver dams were frequently noted by WDFW spawning surveyors to 
impede fish passage upstream of- river mile 1.0-2.0. Fall chums have been observed up to river mile 20.0 (Nov. 
24, 1986 spot check survey). Survey data directly used in estimation process is highlighted in bold italic in-the 
annual survey summary. tables. 

Summer 1968 

Reach
Estimate= 
Method
Quality rating -
Comments -

N/A 
No estimate available 
N/A 
N/A 
Insufficient survey data to derive an estimate. First spawning surveys were conducted in late 
October. 

Original estimate: "Index (RM 0.0- 3.7)" = 3,964 {Peak L+D fOr surveyed reach • proportion of 
index reach surveyed - See attached notes), "Supplemental reach (Undefined, assumed to be 
3. 7 +)" = 1,699 (Index"' 0.429). Total= 5,663. 

Table 1: 1968 chum survey data ttvou~ h Oct. 31 

WRIA Year 
15 0446 68 
15 ()4.46 68 
15 04<16 68 

Summer 1969 

Reach
Estimate = 
Method
Quality rating -
Comments-

lower Upper 
Month Day RM R.M 

10 2-4 2.0 2 .5 

10 31 0.0 0 .2 

10 31 6.5 7.5 

N/A 
No estimate available 
N/A 
N/A 

Length live 

0.5 

0.2 

1.0 

Uvo+ % Type 
Dead dead seen survey Method 

37 22 59 0 SUPP FOOT 

200 16 216 0 INOX FOOT 
6 41 47 0 JNOX FOOT 

No survey data collected during summer chum spawning period. 

other 
spedes Comments Agency 

1 0 0 . 0 13 00 00 00 

0 0 0 0 20 15 01 00 

4 0 0 0 20 00 00 00 

Original estimate: "Index (RM 0.0- 3.7)" = 1,284 {(sum of Dewatto escapements for 1968, 70-
77 I sum Tahuya escapement for same time period) * year X Dewatto escapement- See 
attached notes}, "Supplemental reach (Undefined, assumed to be 3.7 +)" = 550 (Index* 0.429). 
Total = 1 ,834. 
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Summer 1970 

Reach
Estimate = 
Method
Quality rating -
Comments.-

N/A 
No estimate available 
N/A 
N/A 
Insufficient survey data to derive an estimate. Also, available survey data is for stream reaches 
at upper end or above the index reach. 

Original estimate: "Index (RM 0.0- 3.7)" = 2,747 (Peak L+D for surveyed reach • proportion of 
index reach surveyed - See attached notes), "Supplemental reach (Undefined, assumed to be 
3.7 +)" = 1,177 {Index • 0.429). Total= 3,924. 

Table 2: 1970 chum survey dais rough ct. th 0 3 1 

WRIA Year 

15 0446 70 

15 0446 70 

Summer 1971 

Reach
Estimate = 
Met11od
Quality rating -
Comments-

Lower Upper 
Month Day RM RM 

9 24 3.0 . 4.0 

10 9 2.0 2.5 

N/A 
No estimate available 
N/A 
N/A 

Length Live Dead 

1.0 337 26 
0.5 21 107 

Live+ % Type other 
dead sean survey Method species Comments Agency 

363 90 SUPP FOOT 1J 4_( Ol 0 23J 13l 00 00 
128 90 SUPP FOOT 1j oj oj 0 20) 131 00 00 

Insufficient survey data to derive an estimate. Available survey data is for a stream reach 
upstream of the current index reach. Any estimate derived for this· short stream reach would 
represent a unknown proportion of the total spawning population. 

Original estimate: ~Index (RM 0.0 - 3. 7)" = 2,903 (Peak L +D for surveyed reach * proportion of 
index reach surveyed- See attached notes), "Supplemental reach (Undefined, assumed to be 
3.7 +t = 1,244 (Index· 0.429). Total= 4,147. 

Table 3: 1971 dlwn survey data thrnu h 0 3 ct1 

WRIA Year 

15 0446 71 

Summer 1972 

Reach
Estimate = 
Method
Quality rating -
Comments-

Lower Upper 
Month Day RM RM 

9 30 3.0 

River mile 0.0-1.9 
2,655 

4.0 

Length Live Dead 

1.0 360 

Live+ % Type Other 
dead seen survey Me1hod species 

29 389 llO SUPP FOOT ot ol 

Single survey €xpansion by a timing modei - 1975AUC run timing data 
Poor 

Convnenls Agency 

oj 0 131 ool oo 00 

Used 1975 WRIA 15.0446 AUC run timing because has starting, peak, and ending periods that 
are typical for this population. 

Original estimate: "Index (RM 0.0- 3.7}" = 7,500 (Peak L+D for surveyed reach" proportion of 
index reach surveyed- See attached notes), "Supplemental reach (Undefined, assumed to be 
3.7 +t = 3,214 (Index* 0.429), Total= 10,714. · 

Table 4: 1972 river mile 0.0.1 .9 cnum survey data through Oct. 31 

Lower Upper 
WRIA Year Month Day RM RM Length 

15 O.U6 T2 10 5 0.0 1.9 1.9 
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1,099 1111 

Live+ % Type 
daBd seen survey Method 

1,215 85 SIJPP FOOT 

Other 
species 

11 41 ot f) 

Comments Agency 
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Reach~ 

Estimate = 
Method
Quality rating -
Comments-

River mile 1.9-3.1 
1,832 
Single survey expansion by a timing model-1975 AUC run timing data 
Poor 
Used 1975 WRIA 15.0446 AUC run timing because has starting, peak, and ending periods that 
are typical for this population. 

d Oct Table 5: 1972 river mile 1.9-3.1 chum survey ala through .31 

WRIA Year 

15 0446 72 

Summer 1973 

Reach
Estimate = 
Method
Quality rating
Comments -

Lower Upper 
Mor.lll Day RM RM 

9 27 1.9 3.1 

N/A 
No estimate available 
NIA 
N/A 

Live+ 
length live Deed dead 

u 951 B 959 

% Type OthE!f 
seen survey Method species Comments Agency 

90 SUPP FOOT 11 41 Ol 0 201 131 00 00 

Insufficient survey data to derive an estimate, and available survey data is for a stream reach 
far upstream of the current index reach. 

Original estimates: "Index (RM 0.0- 3.7r = 2,260 [(sum of Dewatto escapements for 1968, 70-
77 I sum Tahuya escapement for same time period) • year X Dewatto escapement - See 
attached notes), "Supplemental reach (Undefined, assumed to be 3.7 +)" = 969 (Index* 0.429). 
Total= 3,229. · 

Table 6: 1973 chum survey data tllrouch Oct 31 

WRIA Year 

15 0446 73 

Sumrr.er 1974 

Reach
Estimate= 
Method
Quality rating -
Comments-

Lower Upper 
Month Day RM RM 

9 27 6.5 

River mile 0.0-3.7 
880 

75 
Length Live 

1.0 333 

AUC • 10 DAY STREAM LIFE 
Fair 

live+ 
Dead dead 

15 348 

% Type Other 
seen survey Method spe<:ies Comments Agency 

98 INDX FOOT 11 oJ o) 0 ool ool oo 00 

The following uncertainties were present in the AUC curve derivation process: 1) Amplitude and 
timing of the peak spawning period is open to some interpretation. It was subjectively 
determined to be after the Oct 1 survey, due to very low dead: live ratio on this survey, and the 
peak number of spawning fish was assumed to be slightly more than the live count on Oct. 1 (to 
be conservative). 2) Live chum observed Oct. 25 survey may be a mix of summer and fall 
chum, due to time period (they were assumed to be all summer chum when AUC curve was 

. derived). 3) Oct. 1 (peak) survey lower end of survey reach is river mile 0.8. Hopefully this 
reflects surveyor stopping survey at bottom end of spawning distribution, so that fish were not 
missed (AUC estimate may be conservative if there were many fish below this point that were 
not censused) -The majority of fish were noted to be between river mile 1.0 and mouth in notes 
on some of survey cards. This was also noted to be best chum spawning habitat section by the 
surveyors. 

Original estimates: "Index (RM 0.0- 3.7t = 1,330 (AUC), "Supplemental reach (Undefined, 
assumed to be 3.7 +)" = 570 (Index* 0.429). Total = 1,900. 
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Table 7: 1974 chum survey data ltlrough Oct . 31 

WRIA Year 

15 0446 74 
15 ~ 74 

15 0445 74 

15 ~ 74 

15 0445 74 

Summer 1975 

Reach· 
Estimate= 
Method
Quality rating -
Comments -

Lower Upper 
Month Day RM RM 

9 10 1.8 

9 1B 0.3 

10 1 0.8 

10 25 0.0 

10 25 o:z· 

River mile 0.0-3.7 
1,389 

2.0 

2.3 

3.7 

0.3 

3.7 

Length Live 

Q.2 

2.0 

:u 
0.3 

3.5 

AUC- 10 DAY STREAM LIFE 
Good 

Live+ 
Dead dead 

0 0 0 

46 0 46 

310 17 367 
0 0 0 

52 52 104 

% Type Other 
seen survey MethOd species . comments Agency 

90 SUPP FOOT 0 0 0 0 13 20 60 00 

60 SUPP FOOT 0 0 0 0 31 60 00 00 

85 SUPP FOOT 1 0 0 0 60 00 00 00 

95 /NOX HEU 0 0 0 0 14 11 01 00 

75 SUPP FOOT 4 0 0 0 20 31 60 00 

This was c6nsidered a good· quality estimate because the three available surveys define the 
start, peak, and endpoint areas of the AUC curve. Amplitude and peak of AUC curve is open to 
some possible interpretation, but significant variation from curre.nt design is unlikely unless run 
timing was strongly aberrant. 

Original estimates: "Index {RM 0.0 - 3. 7)" = 1,446 (AUC), "Supplemental reach (Undefined, 
assumed to be 3.7 +)" = 620 (Index* 0.429). Total= 2,066. 

d h0d.3 Table e: 1975 chum survey · ata lhl'OU!l 1 

l.owel Upper Live.,. % Type Other 
WRIA Year Month Day RM RM Length Live Dead dead seen survey Method species Comments A'itfJflOI 

15 ()446 75 9 15 0.4 3.1 3.3 127 1 128 15 SUPP 'FOOT () () 0 0 13 20 48 (If) 

15 ()445 75 9 3() 0.0 3.1 3.7 744 188 932 80 SUPP FOOT () 0 0 0 00 00 00 QO. 

15 0445 75 1() 14 0.3 3.1 3.4 25 207 232 8() IN OX FOOT 1 0 0 0 12 23 31 00 

Notes. 
Sept 19 Sl.lrvey card noted an if!llassabla baaver Clam at- river mite 3.5. 

Summer 1976 

Reach
Estimate = 
Method
Quality rating -
Comments -

River mile 0.0-3.7 
2,788 
AUC • 10 DAY STREAM LIFE 
Goad 
AUC curve shape fairly well defined by 4 surveys. Endpoint not clearly defined by survey data, . 
but this will have little effect on total estimate. Endpoint was derived by extending slope of line 
at Oct 13 survey out to intersection with x-axis. 

Majority of fish were noted to be downstream of river mile 2.9 on Oct. 13 survey card. 

Original estimates: "Index (RM 0.0 - 3.7)" = 2,714 (AUC). "Supplemental reach (Undefined, 
assumed to be 3.7 +)" = 1,163 (Index* 0.429). Total= 3,877 . 

. Table 9: 1976 river mile 0.~3. 7 chum survey data through Oct. 31 

LOW at' Upper 
WRIA Year Month Day RM RM length 

15 0446 76 9 8 0.0 3.7 3.7 

15 IU4#S 76 9 11 0.4 3.1 3.3 

15 0440 76 9 rT 0.4 3.1 3.3 

15 0446 76 10 13 0.4 5.3 4.9 

Summer Chum Salmon Conservation Initiative 
Supplemental Report No. 1 - Appendix 3 

Live Dead 

198 0 

693 60 
832 447 

338 1,436 

Live+ % Type 
dead seen survey Method 

198 85 INDX FOOT 
153 7() INDX FOOT 

1,279 75 INDX FOOT 
1,174 90 INDX FOOT 

Olllet 
species 

.o 0 0 0 
() 0 0 () 

0 0 0 0 

1 4 0 0 

Comment& Agency 

20 60 

31 (If) 

00 (If) 

20 61 

00 00 

00 00 

00 00 

00 00 
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Reach
Estimate= 
Method~ 
Quality rating -
Comments -

River mile 3.7-7.5 
412 
Sept 27 river mile 3.7-7.5 survey live+ dead. 
Poor 
Did not attempt to expand this observation with run timing data from lower stream reach, given 
peak spawning in upper reach appeared earlier in the river mi.le 3.7-7.5 reach than in river mile 
0.0-3.7 reach, as indicated by dead : live ratio of 7:1 on Sept. 27 in this reach, vs. A 2:1 dead : 
live ratio for river mile 0.0-3.7 survey on same date. 

Table 10: 1978 river mile 3.7-7.5chum survey data throu h Oct 31 

WRIA Year 

15 0446 76 

Summer 1977 

Reach
Estimate= 
Method
Quality rating -
Comments -

Lower Upper 
Month Day RM RM 

9 27 3.1 

River mile 0.0-3.7 
726 

7.5 

Length Live 

3.1 

AUC - 10 DAY STREAM UFE 
Fair 

Uve + 
Dead delict 

!i2 360 412 

% Type Other 
seen survey Method species Comments Agency 

flO SUPP FOOT ol Ol ~ 0 201 aol oo 00 

Ascending section of AUC curve is probably conservative, due to use of actual live fish value 
from Sept. 26 survey as a starting point for AUC curve, even though this was· a spot survey, 
and not a complete index count. . Timing of peak spawning period open to some interpretation. 
Sept. 26 survey was subjectively assumed to be just before the peak of spawning because of 
low dead : live ratio on this date, and the much tower count on Oct. 5 survey suggested 
spawning peaked several days before Oct. 5. · 

Original estimates: "Index (RM 0.0 - 2.3)" = 912 (AUC), "Supplemental reach (Undefined, 
assumed to be 2.3 +r = 391 (Index* 0.429). Total= 1,303. 

Table 11: 1en chum surY?Y data througll Oct 31 

WRIA Year 

15 0445 77 

15 0446 77 

15 .0446 77 

15 0446 17 

15 0446 77 

Summer 1978 

Reach
Estimate= 
Method
Quality rating -
Comments-

Lower Upper 
Month Day . RM RM 

9 ffS o.o 
9 26 0.0 

9 26 1.0 

10 5 dJ 

10 12 0.0 

River mile 0.0-3.7 
266 

0.0 

1.0 

2.3 

3..7 

2.3 

l..eng1h Uve Oead 

0.0 30 
1.0 407 

1.3 92 

3..4 147 

2.3 33 

Curve model- 1975 AUC timing data 
Fair 

Live .. 
dead 

0 30 

3 410 

J 95 

45 192 

25 5I 

~ Type Other 
sean survey Method species Comments Agency 

(} SPOI_ FOOT 0 0 () 0 00 00 00 00 

80 INDX FOOT 1 4 0 0 20 60 00 00 

BO INDX FOOT 1 4 0 0 20 60 00 00 

. 85 INDX FOOT 1 4 0 0 00 00 00 00 

80 INDX FOOT 4 0 0 0 21 60 00 oo 

There was an old handwritten note in WDFW escapement files that stated PNPTC had a rack 
installed this year (for broodstock collection?). According to info on note rack was operated by 
PNPTC, starting Sept. 20 and running for 3 weeks, and was supposedly fish tight for all but one 
day. Nick L. at PNPTC was unable to locate documentation for this weir as of this date, so this 
estimate was not used. 

Original estimates: "Index (RM 0.0 - 2.3)" = 250 (Rack), "Supplemental reach (Undefined, 
assumed to be 2.3 +)" = 0 (No expansion used this year). Total= 250. 
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Table 12: 1978 chum eurvey data through Oct. 31 

WRIA Year 

15 0446 78 

Summer 1979 

Reach
Estimate= 
Method
Quality rating -
Comments -

Lower Upper 
Month Day RM RM 

g 27 0.3 

River mile 0.0-2.3 
117 

3.7 

Lengtn Uve 

3.4 

AUC -10 DAY STREAM UFE 
Fair 

Dead 

138 17 

Live+ % Type other 
dead seen .survey Method species Comments Agency 

155 65 INDX FOOT 11 41 Ol 0 601 oo[ oo 00 

Ascending section of AUC curve is probably conservative, due to use of actual live fish value 
from Sept. 27 survey as a starting point for AUC curve, even though this was a spot survey, 
and not a complete index count. Timing and amplitude of peak period of AUC curve open to 
some interpretation. Assumed Oct. 2 survey was a few days before peak, due to dead : live 
ratio <1. 

Sept. 27 survey card noted Port Gamble Tribe· had a weir installed that was taking summer 
chums for a hatchery program. Nom documentation was found to date for this weir. 

Original estimates: ~Index (RM 0.0 - 2.3)" = 189 (AUC), "Supplemental reach (Undefined, 
assumed to be 2 .3 +r = 81 (Index • 0.429). Total= 270. 

Table 13: 1979 chum aurvev data through Oct. 31 

'IIIRIA Year 

15 0446 79 

15 0446 79 

1~ 0446 79 

15 0446 79 

Summer 1980 

Reach
Estimate= 
Method
Quality rating -
Comments~ 

Lower Upper 
Day Monttl RM RM 

9 27 1.9 

10 2 0.0 

fO 1B 0.2 

11 1 0.0 

RJver mile 0.0-2.7 
178 

0.0 

2.3 

2..3 

2.3 

Leng'lh live 

-1.9 

2.3 

2.1 

2.3 

AUC -10 DAY STREAM LIFE 
Poor 

Live• 
De.a dead 

8 0 6 
89 28 95 
22 6 28 
0 0 0 

% Type other 
aeen survey MethOO species Commentl; Agency 

0 SPOT FOOT 0 0 0 0 ~ 00 00 00 

9D INDX FOOT 1 .. 0 0 80 00 00 00 

80 INDX FOOT 4 0 0 0 21 '0 00 00 

90 INDX FOOT 0 0 0 0 60 00 00 00 

The· following uncertainties were present in the AUC curve derivation process: 1) Start point, 
ascending section of AUC curve not defined by data (assumed a start point about 10 days prior 
to Oct. 3, due to limited .number of dead on Oct. 3), 2) Amplitude and timing of peak portion of 
AUC curve not well defined, and 3) apparent overlap problem with fall run chum at end of AUC 
curve makes endpoint of summer AUC curve open to interpretation. Note the increasing live 
fish count of live fish on Oct. 29 that infers fall chum had begun to enter the river. 

Original estimates: "Index (RM 0.0 - 2.7)" = 315 (AUC), "Supplemental reach (Undefined, 
assumed to be 2.7 +)" = 135 (Index* 0.429). Total= 450. 

Table 14: 1980 chum su~ data ll'lrou ~11 Oct 31 

Lower Upper 
WRIA Year Mooth Day RM RM Length 

15 0446 80 10 3 0.2 2.7 2.5 

15 0446 80 10 16 0.2 2.7 2.5 

15 0446 80 10 23 0.2 2.7 2.5 

15 0446 80 10 29 0.3 2.7 2.4 
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live Deed 

77 7 

4$ 51 

35 72 
83 29 

Live+ % Type 
dead seen survey Meltlod 

84 70 IN OX FOOT 

96 90 INDX FOOT 

107 90 INDX FOOT 
112 as INDX FOOT 

Other 
species 

4 0 0 0 

4 0 0 0 

4 0 0 0 

4 0 0 0 

CoJTmBnt:s Agency 

00 00 

20 00 

20 00 

20 00 

00 00 
00 00 

00 00 

00 00 
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Summer 1981 

Reach· 
Estimate = 
Method
Quality rating -
Comments -

River mile 0.0-2. 7 
140 
(Sept. 22 + Oct. 16) live + dead counts 
Pcor 
Both WDF and PNPTC conducted spawning surveys. Data could not be used for an AUC 
estimate. Many of surveys· are spot checks, most of surveys were conducted after mid -
October, survey mileage is inconsistent between surveys, and live counts are low and erratic. 

Original estimates: "Index (RM 0.0 - 3.7)" = 358 (AUC), "Supplemental reach {Undefined, 
assumed to be 3.7 +)" = 153 (Index* 0.429). Total = 511. 

Table 15: 1981 chum SUIVet_data through 0 ct. 31 

WRIA Year 

1/S DUE 81 

15 0446 81 

15 0446 81 

15 0446 81 

15 0446 81 

15 0446 81 

15 0446 81 

15 0446 81 

15 0446 81 

15 0446 81 

15 0446 81 

Summer 1982 

Reach
Estimate = 
Method
Quality rating -
Comments -

Lower Upper 
Month Day RM RM 

9 22 0.(1 

9 24 0.0 
9 24 0.2 

9 24 1.9 
9 24 2.9 

10 6 0.0 
10 14 0.2 
10 16 0.2 
10 20 1.5 . 
10 26 1.5 
10 28 0.3 

River mile 0.0-2.3 
86 

3.7 

0.0 
0.0 

0.0 
0.0 
1.7 

3.7 
2.3 
4,5 

4.5 

0.0 

Length Live 

3.7 

0.0 
-0.2 

-1.9 
-2.9 
1.7 

3.5 
2.1 

3.0 

3.0 

-0.3 

AUC - 10 DAY STREAM LIFE 
Fair 

Uve+ 
Dead dead 

53 0 53 
0 0 0 

20 0 20 

1 0 1 

0 0 0 

0 0 0 

23 2 25 
77 10 87 

25 4 29 
15 7 22 

0 0 0 

% Type Other 
seen SUIVey Method species Comments Agency 

80 IN OX FOOT 0 0 0 0 42 20 72 40 

99 SPOT FOOT 0 0 0 0 20 60 65 00 

95 SPOT. FOOT 4 0 0 0 20 60 65 00 

99 SPOT FOOT 0 0 0 0 20 60 65 00 

99 SPOT FOOT 0 0 0 0 20 60 65 00 

10 IN OX FOOT 0 0 0 0 00 27 34 40 

60 IN{))( FOOT 4 0 0 0 00 23 31 40 

80 IN OX FOOT 0 0 0 4 00 00 00 00 

80 IN OX FOOT 4 0 0 0 00 06 20 40 

80 IN OX FOOT 4 0 0 0 00 06 20 40 

0 SPOT FOOT 0 0 0 0 28 39 00 00 

The following uncertainties were present in the AUC curve derivation process: 1) Ascending 
section of AUC curve undefined by data. Run was assumed to start in mid - September, since 
run entry typically starts in this period, and some dead fish were observed on Oct. 4 survey. 2) 
Timing and amplitude of peak region of AUC curve open to some interpretation. Oct 4 survey 
was assumed to be peak point of abundance, due to this being the typical peak spawning 
period, and· much lower Oct. 12 live count suggests a rapid decline in abundance between 
these surveys. 

Original estimates: "Index {RM 0.0 - 2.3}" = 150 (Educated guess), "Supplemental reach 
(Undefined, assumed to be .2.3 +)" = 64 (Index* 0.429), Total= 214. 

Table 16: 1982 dlum survey data throu~h Oct. 31 

Lower Upper 
\NRIA Year Month Day RM RM length 

15 044(; 82 9 13 0.2 0.0 -0.2 

15 0446 82 10 4 0.1 2.3 2.2 

15 (UIUj 82 10 12 o.o 2.3 2.3 

15 04~ 82 1(1 21 0.3 3.7 3.4 

15 0440 82 10 27 0.3 2.3 2..0 
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Live Dead 

0 0 

52 13 

12 5 

9 9 
2 2 

Live • % Type Other 
dead seen survey Method spedes 

0 95 SPOT FOOT 0 0 

85 90 IN OX FOOT 1 4 
17 9(1 IN OX FOOT 1 4 
18 75 IN OX FOOT 0 0 
4 85 IN OX FOOT 4 (J 

0 0 

0 0 
0 0 

1 .f 
0 0 

Corrtnents At;Jency 

20 00 

20 00 
23 33 

80 34 

33 31 

00 00 

00 00 

31 00 

24 00 

23 00 
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Summer 1983 

Reach
Estimate = 
Method· 
Quality rating -
Comments -

River mile 0.0-2.3 
86 
AUC -10 DAY STREAM LIFE 
Good 
Both WDF and PNPTC conducted spawning surveys. Used WDF data, due to inconsistencies 
in the tribal data - the tribal fish counts are consistently lower, even though the surveys cover 
one extra mile of spawning habitat. Used Sept. 20 survey as a starting point for AUC curve. 
This was a spot survey, so the starting point Jive fish value for the AUC curve is conservative. 

Original estimates: "Index (RM 0.0 - 2.3)" = 101 (AUC), "Supplemental reach (Undefined, 
assumed to be 2.3 +)" = 43 (Index • 0.429). Total= 144. 

Table 17: 1983 chum sun.~data through oct. 31 

WRIA Year 

15 0446 83 

15 0446 83 

15 0446 83 

15 0446 83 

15 0446 83 

15 0446 83 

15 0446 83 
15 0446 83 

15 0446 83 

15 0446 83 

15 0446 83 

Summer 1984 

Reach
Estimate = 
Method
Quality rating -
Comments -

Lower Uppei 
Month Day RM RM Length Live 

9 3 0.3 

9 20 0.3 

9 27 0.0 

9 28 0.2 
10 4 0.0 
10 5 0.2 
10 11 0.0 
10 18 0.0 
10 18 0.2 
10 25 0.0 
10 25 0.2 

River mile 0.0-2.3 
142 

0.0 -0.3 

0.0 -0.3 

3.7 3.7 

:a 2.5 

3.7 3.7 

2.1 2.5 

3.7 3.7 

3.7 3.7 

2.1 2.5 

3.7 3.7 

2.7 2.5 

AUC -10 DAY STREAM LIFE 
Good 

() 

2 

20 
31 
28 

59 

27 

3 
. 0 

2 
(} 

Lille+ 
Deacl dead 

0 () 

0 '2 

3 23 

3 34 

7 35 
4 63 

4 31 

5 8 

2 2 
2 4 

1 1 

% Type Other 
seen survey Method species Comments Agency 

70 SPOT FOOT 0 0 0 0 60 00 co 00 

80 SPOT FOOT 0 0 0 0 20 00 00 00 
60 INDX FOOT 4 0 0 0 20 00 co 40 
90 IN OX FOOT 1 0 0 0 20 31 53 00 
70 INDX FOOT 4 0 0 0 21 60 00 40 
85 IN OX FOOT 0 0 0 .0 20 00 00 00 
80 INDX FOOT 4 0 0 0 20 00 00 40 

80 INOX FOOT 4 0 0 0 20 60 00 40 
85 IN OX FOOT 4 0 0 0 20 ()() 00 ()() 

80 INDX FOOT 4 0 0 0 20 60 00 40 

85 IN OX FOOT ... 0 0 0 20 00 00 00 

Both WDF and PNPTC conducted spawning surveys. Used WDF data. All live fish observed 
on the Oct. 23 survey were assumed to be fall chums, due to increase in live count from Oct. 16 
survey. Early November surveys continued t~ see similar numbers of live fish as the Oct. 23 
survey. 

Sept. 28 survey card noted most of spawning was observed between river mile 1.0-2.0, and no 
fish .observed above river mile 2.0. 

Original estimates: "Index {RM 0.0 - 3. ?r = 443 (AUC), "Supplemental reach (Undefined, 
assumed to be 3.7 +)" = 190 (Index * 0.429), Total = 633. Note that original AUC curve 
incluaed all surveys through late November as summer chum. 
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hO c:t 31 Table 18: 1984 chum survey data througr 

WRIA · Year 

16 0446 84 

15 1)4t6 84 

15 0446 84 

15 0446 84 

15 0446 84 

15 0446 84 

15 0446 84 

1.5 0446 84 

15 W6 84 

15 0446 84 

15 0446 84 

15 0446 84 

15 0446 84 
15 0446 84 

15 0~6 84 
15 04~6 84 

15 0446 84 

Summer 1985 

Reach
Estimate= 
Method
Quality rating -
Comments -

Lower Upper 
Month Day RM RM 

9 11 0.2 

9 14 0 .2 

9 20 0.0 

9 26 0.0 

9 28 0.3 

9 28 1 .5 

10 5 0.1 

10 8 0.0 

10 10 0.3 

10 11 0.1 

10 15 0.0 

10 16 0.0 

10 22 0 .2 

10 22 1.5 

10 23 0.0 

10 29 0.0 

10 29 1.5 

River mile 0.0-2.3 
122 

2.3 

1.5 

1.0 

1.0 

1.5 

2.5 

2.3 

3.7 

3.7 

2.3 

3.7 

2.3 

1.5 

3.7 

2.3 

1.5 

3.7 

Length Live 

2.1 

1.3 

1.0 

1.0 

1.2 

1.0 

2.2 

3.7 

3.4 

2.2 

3.7 

2.3 

1.3 

2.2 

2.3 

1.5 

.2.2 

AUC - 1 0 DAY STREAM LIFE 
Fair 

Uve+ 
Dead dead 

5 0 5 

2 0 2 

26 0 25 
33 1 :u 
43 2 45 

29 1 30 

81 20 101 

40 35 75 

25 11 36 

33 19 52 

10 19 29 
8 23 31 

14 15 29 
1 3 4 

23 14 37 

48 4 52 

1 3 4 

% Type Other 
seen survey Method spedes Comments Agency 

95 fNDX FOOT 0 0 0 0 20 00 00 00 

95 lNDX FOOT .. 0 0 D 20 00 00 40 

90 INDX I'OOT 4 0 0 0 20 00 00 00 

90 fNDX FOOT 4 0 0 0 20 00 oo 00 

80 IN OX FOOT 4 0 Q 0 20 31 60 40 

90 IN OX FOOT 1 4 0 0 20 31 60 40 

90 INDX FOOT 4 0 0 0 20 00 00 00 

90 I NOX FOOT .. 0 0 D 20 00 00 40 

35 IN OX FOOT 1 4 0 0 34 60 00 40 

75 INDX FOOT 1 4 0 0 23 00 00 00 

95 IN OX FOOT 4 0 0 0 60 00 00 40 

80 INDX FOOT 1 .. 0 0 23 00 00 00 

90 IND)t FOOT 4 0 0 0 20 00 00 40 

90 IN OX FOOT .. 0 0 0 20 eo 00 40 

90 IN OX FOOT 4 0 ·0 0 20 00 00 00 

90 INQX FOOT 4 0 0 D 20 00 00 40 

90 IN OX FOOT " 0 0 0 20 00 00 40 

The following uncertainties were present in the AUC curve derivation process: 1) Inconsistent 
length of coverage in surveys. 2) Ascending section of AUC curve undefined by survey data. A 
typical mid-September start of spawning was assumed. 3) First (peak) survey only covered RM 
0.0-0.5 reach. 

Original estimates: ulndex (RM 0.0 - 2.3)" = 150 {AUC), "Supplemental reach (Undefined, 
assumed to be 2.3 +)" = 64 (Index • 0.429). Total= 214: 

Table 11!: 1985 chum survey data through Oct 31 

WRIA Year 

15 0446 85 
15 0446 85 

15 0446 85 

15 0446 85 

Summer 1986 

Reach
Estimate= 
Method
Quality rating -
Comments -

Lower Upper 
Month Day RM RM 

9 23 0.0 

10 1 0.0 

10 9 0.3 

10 17 0.5 

River mile 0.0-2.3 
109 

0.5 
2.3 

2.3 

1.8 

Let1g1h Live 

0.5 

2..3 

2.0 

1.3 

AUC - 10 DAY STREAM LIFE 
Very good 
None. 

73 

31 

27 

3 

Live+ % Type Other 
Dead dead seen survey Method species Comments Agency 

2 75 90 INDX FOOT 0 0 0 0 20 00 00 00 

6 37 so INDX FOOT 0 0 1 4 20 00 00 00 

5 32 90 fNDX FOOT 1 4 0 0 20 00 00 00 

6 9 75 INDX FOOT 1 4 0 0 23 00 00 00 

Original estimates: "Index {RM 0.0 - 2.3)" = 107 (AUC), "Supplemental reach (Undefined, 
assumed to be 2.3 +)" = 46 (Index • 0.429), Total = 153. 
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Table 20: 1986 chum survey data ll'lrough Oct. 31 

Lower Upper Live+ % Type Olher 
WRlA Year Month Day RM RM Length Live Dead dead seen survey Method species Comments Agency 

15 0446 as 9 10 2.2 3.3 1.1 0 0 0 90 SIJPP FOOT 0 0 0 0 60 00 00 00 
15 0446 86 9 18 0.2 2.3 2.1 5 (J 5 95 IN OX FOOT (J 0 0 0 20 60 00 00 

15 0446 116 9 25 0.2 1.8 1.6 40 1 41 90 IN OX FOOT D 0 0 0 00 00 00 00 

15 0446 86 10 3 0.3 2.3 2.0 50 16 66 90 IN OX FOOT 4 0 0 0 20 00 00 00 

15 0446 86 10 10 0.2 2.3 2.1 38 10 48 90 IN OX FOOT 1 4 0 0 20 48 60 00 

15 0446 86 10 17 0.2 2.3 2.1 8 6 14 90 IN OX FOOT 4 1 0 0 20 00 00 00 

15 0446 86 10 28 0.2 2.3 2.1 11 2 13 70 IN OX FOOT 4 0 0 0 21 31 00 00 
,. 

Notes. Sept. 10 and 18, Oct. 10 SIIM!V cards noted an Impassable beaver dam at nvet m1le 2.0. 

Summer 1987 

Reach. 
Estimate = 
Method
Quality rating -
Comments -

River mile 0.0-2.3 
91 
AUC -10 DAY STREAM LIFE 
Good 
Amplitude of peak open to some interpretation, but range of possible variation would not result 
in a major change in total estimate. Peak period of curve was derived by completion of line 
suggested by ascending and descending slopes of AUC curve. 

Sept. 24 survey card noted all fish were observed downstream of river mile 1.0. Oct. 6 survey 
card noted all fish were downstream of beaver dams at river mile 2.0, and most of fish were 
observed below river mile 1.0. 

Original estimates: "Index (RM 0.0 - 2.3t = 99 (AUC}, "Supplemental re~ch (Undefined, 
assumed to be 2.3 + )" = 42 (Index * 0.429). Total = 141. 

Table 21: 1987 chum survey data lhrou!lh Oct 31 

Lower Upper Live+ % Type Other 
WRIA Year Month Day RM RM lenglh Live Dead dead seen survey Method spe<:ies Comments Agency 

1S 0448 tl7 9 16 0.2 2.3 2.1 4 2 6 90 IN OX FOOT 0 0 0 0 2/) ISO 00 00 

15 0446 87 9 u 0.0 2.3 2.3 40 0 40 90 IN OX FOOT 4 0 0 0 20 60 61 00 

1S 0446 87 10 (I 0.0 2.0 2.0 34 t 43 90 IN OX FOOT 4 0 0 0 20 f#J 00 0(1 

15 0446 tl7 10 2Z 0.0 1.5 1.S 0 5 5 95 IN OX FOOT 4 0 0 0 20 00 00 00 
Notes. 
Sept. 16, 24, Oct 6 survey cards noted an Impassable beaver dam at ri11er mile 2.0 

Summer 1988 

Reach
Estimate= 
Method
Quality rating -
Comments -

River mile 0.0-2.3 
145 
AUC -10 DAY STREAM LIFE 
Fair 
Amplitude and timing of peak open to considerable interpretation. Typical parabolic run timing 
shape was assumed when interpolating peak section of AUC curve. Endpoint of summer chum 
spawning not clearly identifiable due to lack of a lack of a zero/near zero live count survey (live 
count increases between the Oct. 20 and Oct 31 surveys). All fish observed on Oct. 20 survey 
were assumed to be summer chum, and all fish on Oct. 31 survey fall chum. AUC curve was 
tenninated in late October, following the slope of the line described by the Oct. 12 and Oct. 20 
surveys to the x axis. 

Oct. 2 and Oct. 20 survey cards noted most fish were downstream of river mile 1.0. 

Original estimates: "Index (RM 0.0 - 2.6)" = 143 (AUC), "Supplemental reach (Undefined, 
assumed to be 2.6 +r = 61 (Index .. 0.429). Total= 204. 
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Tabla 2:2': 1986 chum survey dam through Oct. 31 

l..owel Upper Live+ % Type other 
WRIA Year Moolh Day RM RM Length Uve Dead dead seGn Survey Method species Comments Agency 

15 04!6 88 9 9 0.2 0.0 -0.2 0 0 0 99 SPOT FOOT 0 0 0 0 20 60 00 00 

15 IU46 sa 9 22 0.3 2.6 2.3 30 3 33 90 IN OX FOOT .. 0 0 0 20 60 61 00 

15 0446 BB 10 12 0.0 2.f 2.6 40 69 109 85 INDX FOOT 1 4 0 0 20 61 00 00 

15 0146 88 10 20 0.0 2.6 2.6 11 23 40 80 IN OX FOOT 1 4 0 0 20 61 00 00 

15 0446 .88 10 31 0.0 2.6 2.6 54 16 70 90 INDX FOOT 4 0 0 0 20 61 00 00 

Notes: 
Sept. 22 survey card noted numerous beaver dams upstream of river mile 2.0. 

SumiT'er 1989 

Reach
Estimate= 
Method~ 
Quality rating ~ 
Comments -

River mile 0.0-2.6 
9 
(Oct 5 + Oct 18) live + dead counts 
Good 
Very lo'{ll fish counts make use of AUC method impractical. Sufficient number of surveys were 
conducted during season to document runsize was very small. 

Oct. 18 survey card noted all fish were observed downstream of river mile 1.0. 

Original estimates: "Index (RM 0.0 ~ 2.6)" = 9 (AUC), "Supplemental reach (Undefined, 
assumed to be 2.6 +)" = 4 (Index* 0.429). Total= 13. 

Table 23: 1989 chum survey. data ttv~ gh 0 ct. 31 

Lower Upper Live+ % Type 
WRlA Year Month Day RM RM Length Uve Dead dead seen fAJNey MethOd 

15 0446 89 9 15 0.0 2.6 2.6 0 0 0 BO JNDX FOOT 

15 0444 89 9 2$ 0.0 2.6 2.6 0 0 0 90 IN OX FOOT 

15 0446 89 9 29 0.0 2.6 2.6 0 0 0 0 IN_ ox FOOT 

15 0440 &I 10 5 0.0 2.6 2.6 4 1 5 90 INDX FOOT 

15 ~ 89 10 18 0.0 2.6 2.6 4 0 4 90 . IN OX FOOT 
Notes: 
Sept. 15 Sl.'IVe)" card noted two impassable beaver dams downstream of "the horse ranctl bridge" (river mile 1.6). 

Summer 1990 

River mile 0.0~2.6 
6 
(Sept. 26 + Oct 8) live + dead counts. 
Good 

Olher 
species COmments Agency 

0 0 0 0 20 so 00 00 

4 0 0 0 20 00 00 00 
... 0 0 0 20 00 00 00 

1 4 0 0 20 00 00 00 

4 0 0 0 20 00 00 00 

Reach
Estimate = 
Method
Quality rating -
Comments ~ Very low fish counts make use of AUG method impractical. Sufficient number of surveys were 

conducted during season to document runsize was very small. 

All fish noted to be downstream of river mile 1 ,0 on Sept. 26, Oct. 8 survey cards.· 

Original estimates: "Index (RM 0.0 ~ 2.6)" = 10 (Educated guess), "Supplemental reach 
(Undefined, assumed to be 2.6 +)" = 4 (Index* 0.429). Total= 14. 

d Ocl Table 24: 1~0 chum fAJrvey ' ala thro~gh 31 

lreer 
Lower Upper 

WRIA Month Day RM RM Length Live Dead 

15 0446 90 9 26 0.0 2.6 2.6 1 1 

15 IU46 90 10 8 0.0 2.6 7.6 ... 0 

15 0448 90 10 26 0.3 2.6 2.3 0 0 

Notes: 
Sept Oct e wrvey card noted several bea"ef dams scattered through survey reach. 
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live+ % Typa Other 
dead seen survey Method species 

2 90 IND)(_ . FOO_l 0 0 

4 90 INDX FOOT .. 0 
0 75 IN OX FOOT 0 0 

0 0 

0 0 

0 0 

Comments Agency 

lO 60 

20 61 
23 00 

()fJ 00 

00 00 
DO 00 
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Summer 1991 

Reach
Estimate = 
Method~ 

Quality rating -
Comments - · 

River mile 0.0-2.6 
5 
(Oct. 9 + Oct. 18) live + dead count 
Fair 
Very low fish counts make use of AUC method impractical. Sufficient number of surveys were 
conducted during season to document runsize was very small. A few fish may have been 
missed due to lack of Sept. surveys, but lack of dead on Oct. 9 survey, and generally very low 
runsizes in recent years suggests there would not have been .a significant number of fish 
present in September. 

Original estimates: "Index (RM 0.0 - 2.6)" = 15 (Educated guess), "Supplemental reach 
(Undefined, assumed to be 2.6 +)" = 6 (Index • 0.429), Total= 21. 

Table 25: 1991 chum survey data thmugh Oct 31 

"WRIA Year 

15 0448 91 

15 0446 91 

15 0446 91 

Summer 1992 

Lower Upper Live+ % 
Monlh Day RM RM Length Live Dead dead seen 

10 9 0.0 

10 18 0.3 

10 28 0.0 

River mile 0.0-2.6 
0 

2.6 

2.6 
2.6 

. 2.6 5 0 5 
2.3 0 0 0 
2.6 0 0 0 

(Sept. 9, 22, Oct. 2, 8, and 16) live + dead courits. 
Very good 

90 

8S 
90 

Type Ottler 
survey Method species Comments Agency 

IHOX FOOT 3 4 0 0 20 60 DO 00 
/NDX FOOT 4 0 0 0 60 20 DO 00 
IN OX FOOT 4 0 0 0 20 00 00 00 

Reach
Estimate = 
Method
Quality rating -
Comments- Assumed all live fish observed on Oct. 23 survey were fall chums, due to lack of fish observed 

up to this date. 

Original estimate = 0. 

Table 26: 1992 chum survey data through Oct. 31 

Lower Upper live+ % 
WRIA Year Month Day RM RM Length live Dead dead seen 
15 0446 92 9 2 0.2 2.6 2.4 0 0 0 
15 ~ 92 II 22 o.1 2.11 2.5 0 0 0 

15 0446 92 10 2 0.2 2.11 2.4 0 0 0 

15 0446 92 10 8 0.0 2.6 2.6 0 0 0 

15 04«1 92 10 16 o.o 1.7 1.7 0 0 0 

15 0446 92 10 2S 0.0 1.7 1.7 20 0 20 

Notes: 
Sept. 22 survey card noted impassable beavers dams at river mile 0.5 and 1.0. 
Oct 8 survey card noted impassable darns at river mile 1.0 and more dams upstream of this point 
Oct. 16 survey card noted dam was still present at river mile 1.0 

Summer 1993 

River mile 0.0-1.2 
0 

95 

90 

110 

90 
95 

65 

Reach
Estimate = 
Method· 
Quality rating -
Comments -

(Sept. 15, 27, Oct 5, 13, and 22) live+ dead counts. 
Very good 
None. 

Original estimate = 0. 
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Type other · 
SUM!y Method species 

INDX FOOT 0 0 0 

INDX FOOT 0 0 0 
(I{()X FOOI_ 0 0 0 

IN OX FOOT 0 0 0 
INDX FOOT 0 0 0 

INDX FOOT 0 0 0 

Comments Agency 

0 20 
0 20 
0 20 

0 20 

ODD 
... co 

00 00 00 

so 00 00 

00 (JO OD ,, 
20 

23 

60 00 

eo 00 

60 00 
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Table 27: 1993 cl'lum survey data through Oct 31 

Lower Upper 
WRIA Year Monlh Day RM RM Length Uve 

1S 0446 93 9 15 0.0 1.5 1.5 

15 0446 93 tl 27 0.0 1.2 1.2 

15 044$ 93 10 5 0.0 1.2 1.2 

15 0446 93 10 13 0.0 1.2 1.2 

15 0446 93 10 22 0.0 1.9 u 
Notes: 
sept. 5 swvey card noted continued beaver aclivity atti'ler mile 1.0 area. 

Summer 1994 

River mile 0.0-2.6 
0 

live+ 
Dead dead 

0 0 

0 0 
0 0 

0 0 

0 0 

Reach
Estimate = 
Method
Quality rating -
Comments -

(Sept. 14, 26, and Oct. 14) live+ dead counts. 
Good 
None. 

Original estimate = 0. 

Table 2&: 1994 dlum survey data through Oct 31 

Lower Upper Uve+ 
WRIA Year Mcnth Day RM RM Leng1h Live Desd dead 

15 0446 H 9 14 0.0 2.6 2.6 0 0 

15 0446 94 9 26 0.0 2.6 2.6 0 0 

15 0-444 94 10 14 0.0 2.8 2.6 0 0 
Notes: 

% Type Other 
seen survey Method species Comments Agency 

0 95 INDX FOOT 0 0 0 0 00 20 flO 00 

0 95 I NOX FOOT · 0 0 0 0 00 60 31 00 
0 95 INDX FOOT 0 0 0 0 00 20 flO 00 

0 95 INDX FOOJ 0 0 0 0 20 31 00 00 

0 90 INDX FOOT 0 0 0 . 4 20 60 00 00 

% Type Other 
aeen survey Method species Comments Agency 

0 95 INDX FOOT 0 0 0 0 20 60 00 00 
0 90 INDX FOOT 0 0 0 4 20 47 fO 00 
0 95 INOX FOOT 0 0 0 0 20 60 00 00 

86awr dam construdion activity at- river mila 1.0 noted on Sept 26 survey card, but they were conslderad passable by swveyors on both 26 and Oct. 14 suryey 
can:ls . 

Summer 1995 

Reach
Estimate= 
Method
Quality rating • 
Comments -

River mile O.OM2.6 
0 
(Aug. 17, Sept. 14, 26) live+ dead counts. 
Fair 
Assumed fish observed on Oct. 17 and 25 were fall chums, due to apparent extirpation of 
summer chum run in recent years, and lack of dead on either of these surveys to indicate any 
spawning activity. 

Original estimates: •Index (RM 0.0 - 2.6)" = 3 (Method not documented), "Supplemental reach 
(Undefined, assumed to be 2..6 +r = 1 (Index* 0.429). Total= 4. 

Table 29: 1995 chum survey data through oct. 31 

Lower Uppef Live t % Type 
WRIA Year Month Day RM RM length Uve Dead dead seen IIUNey Method 

15 OU6 95 8 17 0.0 2.6 2.6 0 0 0 85 INDX FOOT 

15 OU6 115 9 14 0.0 2.6 2..6 0 0 0 90 IN OX FOOT 

15 Utll 95 9 26 0.0 2.8 2.6 0 0 0 90 INDX FOOT 
15 0446 95 10 17 0.2 2.6 2.4 3 0 3 70 INOX FOOT 

15 0446 95 10 25 0.0 2.6 2.6 32 0 32 70 IN OX FOOT 
Notes: 
Sept 28 survey card noted beaver dam construction at- river mile 0.4. SuiYEyor modified dam to allow passage. 
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Othet' 
spedes 

4 7 0 0 

0 0 0 0 

7 0 0 0 

4 0 0 0 

4 0 0 0 

Comments Aget~cy 

20 ISO 

20 so 
20 60 

24 60 
24 60 

00 00 
00 00 
00 00 

61 00 

61 00 
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Summer 1996 

Reach
Estimate = 
Method
Quality rating-

Comments-

River mile 0.0-2.6 
5 
Live+ dead Sept. 23 survey 
Fair 

Assumed fish observed on Oct. 15 were fall chum, due to zero count on Oct 4 survey, lack of 
dead on Oct. 15 survey, and large number of fall chum observed in river in early November 
(3,547 live and 123 dead on Nov. 6). 

All chum observed on Sept. 23 survey were noted to be in lower 0.5 miles of river. Oct. 15 
survey card noted 3 of chum were observed upstream of river mile 1.0, 8 of chum below river 
mile 1.0. 

Original estimates: •tndex (RM 0.0 - 2.6)" = 5 (Educated guess), WSupplemental reach 
(Undefined, assum_ed to be 2.6 +)" = 2 {Index* 0.429). Total= 7. 

Table 30: 1996 chum survey data lhrough Od. 31 

Lower Upper Uve + 
WRIA Year Month Day RM RM Length Live Dead dead 
15 0446 96 . 9 6 0.0 0.1 0.1 0 0 0 

15 0446 96 9 16 0.0 2.6 2.6 0 0 0 

15 0446 116 9 23 o.o 2.6 2.& 5 0 5 
15 0446 96 10 4 0.0 2.6 2.6 0 0 0 

15 0446 96 10 15 0.0 2.6 2.6 11 0 11 

Notes: . 
sept. 16 lutVey card noted an impassab.le beaver dam at - river mile 1.0. 
8eavef dam l!t rtllef mlle 1.0 was noted co have been modlned for fish passage on Oct. 4. 

Summer 1997 

River mile 0.0·2.6 
0 
See comments 
Fair 

% Type Other 
seen survey Method species Comments Agency 

95 SPOT FOOT 0 0 0 0 20 65 00 00 

95 INDX FOOT 7 0 0 0 20 48 60 00 

90 INDX FOOT 4 7 0 0 20 00 00 00 
80 INDX FOOT 0 0 0 0 20 80 00 DO 
65 INDX FOOT .4 8 0 0 20 60 61 00 

Reach
Estimate=· 
Method
Quality rating -
Comments- Lack of parent escapements, zero fish count on Sept. B lead to assumption of a zero 

escapement. Assumed all live fish observed on Oct 17 survey were fall chum, due to lack of 
-dead on survey to suggest spawning activity, and apparent extirpation of summer chum run. 

Table 31: 1997 chum survey data through Oct 31 

WRIA Yew 

15 tU46 '17 

15 0446 97 

Summer 1998 

Lower Uppar 
Month Day · RM RM 

9 8 0.0 

10 17 o.o 

River mile 0.0-2.6 
0 
Live+ dead 
Fair 

().0 

2.6 

Length Live 

0.0 D 

2.6 .. 

Live+ o/o Typa Other 
Dead dead sean SUfVey Met hop species comments Agency 

0 0 to INDX FOOT Ol Ol Dl 0 OOJ 201 60 00 
0 4 85 IN OX FOOT 41 oJ of 0 23J soJ 61 00 

Reach
Estimate= 
Method· 
Quality rating -
Comments- Assumed zero fish due to lack of fish observed in 4 surveys in Sept. 4-0ct. 8 time period. 

Assumed fish observed on Oct. 16 and 26 were early fall chum. 
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Table32: 1998 chum survev data lhrou!lh Nov. 10 

Lower Upper 
WRIA Date RM RM Length Live Deed 
15 0446 ti9I04I98 0.0 2.6 2.fi 0 

15 044$ 09115198 0.0 2.6 2.6 0 
15 0446 OQ/'2.1198 o.o 2.6 2.6 0 

15 0446 10108/94 0.0 .2.6 2.8 D 

15 0446 10116198 0.0 2.6 2.6 1 

15 0446 10/26198 0.3 2.6 2.3 9 

15 0446 11/03198 0.0 2.6 . 2.6 423 

15 044E 11/10198 0.0 2.6 2.6 1,450 
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0 

0 

0 

0 

0 

0 

3 

21 

Live-. Type 
dead Vis survey Method 

0 95 IN OX FOOT 

0 95 INDX FOOT 

0 95 IND>t. FOOJ 
0 95 IN Ox FOOi 
1 95 IN OX FOOT 
9 95 INDX FOOT 

426 90 IN OX FOOT 
1,471 80 IN OX FOOT 

Others ecies 

" 0 0 

" 0 0 

0 0 0 .. 1 0 

4 0 0 

4 0 0 

4 0 0 

Comments 

0 20 

0 20 

0 20 

0 20 

0 20 61 

0 20 60 

0 20 60 
80 

IAaencv 

61 

61 
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Appendix 4- Union R. {WRrA 15.0503} summer chum natural spawning escapement summary 

Introduction 

This stream has the early documented spawning timing of any stream in Hood Canal. Spawning frequently peaks 
in mid - September, which is usually only the start of significant summer chum entry for many Hood Canal 
streams. The majority of summer chum spawning appears to occur in the river mile 0.3-2.0 reach. Tidal influence 
extends up to about river mile 0.2, with little significant spawning habitat present in this reach. Chum have been 
observed up to the river mile 5.3-5.6 reach (One fish was observed in this upper stream reach on an Oct. 30, 1975 
survey - unknown if this was a summer or fall chum). There is a small wooden dam that blocks further upstream 
chum passage at river mile 6.2, and a there is a waterfall at river mile 6.6 that is a historic anadromous fish barrier. 
No significant fish passage impediments have been noted by spawning survey crews in the mainstem downstream 
of the dam over the years, except for one report of a log jam on an Oct. 20, 1984 survey card note. 

The estimates for the period 1972-1977, and 1979 to 1982 may be low to varying degrees, due to the fact the 
surveys usually only extended upstream to river mile 1.8 - historical survey data that was summarized in 
segmented sections (1978, 1983, 1984, 1985) shows that a fair portion of the total spawning activity can occur 
upstream of river mile 1.8. However, the ratio of spawning activity between the upper and lower reaches for these 
years is highly variable, and derivation of a set expansion factor would be prone to high variation, so no attempt 
was made the adjust the 1972-77, and 79-82 estimates upward. Survey data directly used in estimation process 
is highlighted in bold Italic in the annual survey summary tables. 

Summer 1968 

Reach
Estimate = 
Method
Quality rating -
Comments-

N/A 
No estimate available 
N/A 
N/A 
Insufficient survey data to derive an estimate. First spawning surveys were conducted in late 
October. well past the average peak spawning period for this stream. 

Original estimate: Index (RM 0.0-1.8) = 152 (AUC), Supplemental {RM 1.8 +) = 17 (Index • 
0.111). Total= 169. 

Tabla 1: 1968 d!urn survey data throl.lil h OCt. 22 

WRIA Year 

15 0503 68 

15 0503 68 

Summer 1969 

Reach
Estimate= 
Method 
Quality rating -
Comments-

Lower Upper 
Month Day RM RM . 

10 19 0.3 1.8 
10 22 6.0 6.~ 

N/A 
No estimate available 
N/A 
N/A 

length Uve 

1.5 

0.5 

Live + % Type 
Dead deed seen survey Method 

62 33 95 0 IN OX FOOT 
24 a 32 0 SUPP FOOT 

No survey data collected during summer chum spawning period. 

Other 
species Comments Agency 

11 Ol OJ 0 201 131 00 00 

Dl ol oJ 0 211 ooJ oo 00 

Original estimate: Index (RM 0.0-1.8) =57 (derived from Dewatto escapement for 1969, see 
attached notes), Supplemental (RM 1.8 +) = 6 (Index* 0.111). Total = 63. 
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Summer 1970 

Reach
Estimate = 
Method
Quality rating 
Comments-

N/A 
No estimate available 
N/A 
N/A 
No survey data collected during summer chum spawning period. Fish observed on Oct. 26 
survey were all assumed to be fall chum. · 

Original estimate: Index (RM 0.0-1.8} = 121 (derived from Dewatto escapement for 1970, see 
attached notes}, Supplemental (RM 1.8 +) = 13 (Index* 0.111). Total= 134. 

Table 2: 1970 summer ctlum survey data through Oct. 26 

WRIA Year 

15 0503 70 

Summer 1971 

Reach
Estimate = 
Method
Quality rating -
Comments -

Summer 1972 

Reach
Estimate = 
M .. · ·:Jd
QL.. <.:; iJty rating 
Comments -

Lower Upper 
Month Day RM RM 

10 26 0.3 1.6 

NIA 
No estimate available 
N/A 
N/A 

Length 

1.5 

Uve+ % Type 
live Dead dead seen survey Method 

50 10 60 75 . INDX FOOT 

No survey data collected during summer chum spawning period. 

Other 
species Comments Agency 

11 41 ol 0 221 131 00 00 

Original estimate: Index (RM 0.0-1.8) = 128 (derived from Dewatto escapement for 1971, see 
attached notes), Supplemental (RM 1.8 +) = 14 (Index • 0.111). Total= 142. 

N/A 
No estimate available 
N/A 
N/A 
The one available survey appears to have occurred considerably past the peak of spawning, 
given the high dead : live ratio, and the period the survey was conducted is well past the usual 
peak period for many years .for this stream. 

Original estimate: Index (RM 0.0-1.8) = .122 (AUC), Supplemental (RM 1.8 +) = 14 (Index* 
0.111). Total=136. 

Table 3: 1972 summer ctlum survey data through 0 ct. 5 

WRIA · Year 

15 0503 72 

15 0503 72 

Sury1mer 1973 

Reach
Estimate = 
Me-fflod-

Lower Upper 
Month Day RM RM 

10 5 0.3 1.8 

10 5 1.8 2.3 

NIA 
No estimate available 
N/A 
N/A 

Lengtll Live 

1.5 21 

0.5 5 

Live+ % Type Olher 
Dead dead seen survey Method species Comments Agency 

46 f5l 95 INDX FOOT tl 41 Ol 0 201 13j 00 00 

14 19 90 SUPP FOOT tl ot ol 0 2oj ool oo 00 

Q ,_ :.~ rating -
Co!;,ments - Insufficient survey data to derive an estimate. First spawning survey was conducted in late 

October, well past the average peak spawning period for this stream. 
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Original estimate: Index (RM 0.0·1.8) = 100 (derived from Dewatto escapement for 1973, see 
attached notes), Supplemental (RM 1.8 +) = 11 (Index • 0.111). Total= 111. 

Table 4: 1973 summer ch um surve'JI data through 0 ct 17 

WRIA Year 

15 0503 73 

Summer 1974 

Reach. 
Estimate = 
Method
Quality rating • 
Comments -

Lower Upper 
Month Day RM RM 

10 17 0.3 

River mile 0.0-1.6 
68 

1.6 

Length live 

1,3 

AUC • 10 DAY STREAM LIFE 
Fair 

Dead 

0 8 

Uva+ % Type Other 
dead seen survey Method species Comments Agency 

8 go IN OX FOOT 11 ~I 01 0 131_ 001 00 00 

The following uncertainties were. present in the AUC curve derivation process: 1) Only fair 
visibility on all of surveys (65-75 %). Amplitude of peak period of AUC curve open to some 
uncertainty because of this. 2) Descending section of AUC curve not delined by survey data. 
An typical mid-October end·date was selected fqr the AUC curve. 

Original estimate: Index (RM 0.0·1.8) = 63 (AUC), Supplemental (RM 1.8 +) = 7 (Index • 
0.111). Total = 70. 

Table 5: 1974 chumsu~datath~h Oct.29 

WRIA Year 

15 0503 14 

t5 0503 74 

15 0503 74 

15 0503 74 

15 0503 74 

Summer 1975 

Reach
Estimate = 
Metbod
Quality rating -
Comments-

Lower . 
Month Day RM 

9 10 

9 11 

9 19 
10 1 

10 29 

RM 0.0-1.8 
84 

0.3 

3.9 

0.4 

0.4 

0.4 

Upper 
RM Length l ive Dead 

1.6 . 1.3 8 

4.2 0.3 0 

1.6 1.2 20 

1.8 1.2 21 
1.6 1.2 17 

Average of 197 4, 1976 escapements. 
Poor 

Live+ 
dead 

1 7 

0 0 

2 22 
11 32 

4 21 

% Type Other 
seen survey Methol1 species Comments Agency 

85 INDX FOOT 0 0 0 0 13 20 31 00 

0 "SUPP FOOT ·0 0 0 0 20 57 00 00 
75 INDX FOOT 0 0 0 0 60 30 20 00 
70 SUPP FOOT 1 0 0 0 Of 00 00 00 
75 INDX FOOT 0 0 0 0 31 00 00 00 

Escapements looked pretty stable for this period, so the assumption was made the it was 
similar to the surrounding years. Insufficient survey data for an estimate. Lack of fish observed 
in the Sept. 30 and Oct. 7 spot surveys suggests run was quite small though. 

Original estimate: Index (RM 0.0-1 .8) = 64 (derived from Dewatto escapement for 1973, see 
attached notes), Supplemental (RM 1.8 +) = 7 (Index ... 0.111 ). Total= 71. 

Table 6: 1975 chum survey c!ata throUII h Ocl 21 . 

Lower Upper 
WRIA Year Month Day RM RM length 

15 0503 75 9 30 0.0 0.0 0.0 

~5 0503 75 10 7 0.0 0.0 0.0 

15 0503 75 10 21 0.3 1.8 1.5 
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Live ... 
Live Dead dead 

0 0 0 

0 1 1 

9 4 13 

% Type Other 
seen survey Method species 

90 SPOT FOOT 0 0 
90 SPOT FOOT 0 0 

65 IN OX FOOT 4 0 

0 0 

0 0 

0 0 

Comments Agency 

60 00 

00 00 

31 00 

00 00 

00 00 

00 00 
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Summer 1976 

Reach
Estimate = 
Method 
Quality rating -
Comments -

River mile 0.0-1.9 
100 
AUC -10 DAY STREAM LIFE 
Poor 
The following uncertainties were present in the AUC curve derivation process: 1) Ascending 
section of AUC curve undefined. Typical early September start period w.as assumed, due to 
presence of fair number of dead fish on Sept. 17 survey, which indicated a number of fish had 
been in the stream for over 10 days. 2) Amplitude and timing of peak period of AUC curve not 
well defined by survey data. Fairly high dead : live ratio suggests spawning should have 
peaked a little after Sept. 17. 3) Poor visibility (60 %) on peak survey (Sept. 17) introduced 
uncertainty about t i-Je amplitude of the peak section of the curve. 4) The Sept. 17 survey data 
suggests an unusual distribution of spawners, because the. river mile 0.3-1.8 count is 21 live 
and 12 dead, while a short supplemental survey from river mile 1.8-1.9 observed 20 live, and 3 
dead. 

Original estimate: Index (RM 0.0-1.6} = 53 (AUC), Supplemental (RM 1.8 +) = 6 (Index* 
0.111). Total= 59 .. 

Table 7: 1976 chum suJVay data lhrou h Oct. 1 

WRIA Year 

15 0503 76 

15 0503 78 

15 0503 '76 
15 0503 76 

Summer 1977 

Reach
Estimate = 
Method
Quality rating -
Comments-

lower Upper 
Month Oay RM RM 

9 11 0 .3 

9 17 1.3 

10 1 0.3 

10 1 1.8 

River mile 0.0-1.8 
75 

1.8 

1.9 

1.8 
2.3 

Length Uve 

1.5 

0.1 

1.5 

0.5 

AUC -10 DAY STREAM LIFE 
Poor 

Live + 
Dead dead 

21 1) l3 

20 3 23 

7 14 21 

3 3 II 

% Type Other 
seen SUIVey Method species Corrrnents Agency 

50 IN OX FOOT 1 0 0 0 3D 31 50 Of) 

6D SUPP FOOT 0 0 0 0 3D 31 00 00 
so INDX FOOT 1 4 0 0 31 ISO 50 00 
70 SUPP FOOT 1 0 0 0 60 00 Of) 00 

The following uncertainties were present in the AUC curve derivation process: 1 ) Ascending 
section of AUC curve undefined by survey data. A tYpical early Sept start of spawning was 
assumed. 2) Amplitude and timing of peak period of spawning notwell defined. A typical peak. 
of spawning around - Sept. 20 was assumed. 4) Only fair visibility (70 %) on peak survey 
introduced further uncertainty to amplitude of curve peak. 

Original estimate: lncfex (RM 0.0-1.8) = 68 (AUC), Supplemental (RM 1.8 +) = 8 (Index * 
0.111). Total= 76. 

Table a: 1977 <:hum suJVey data throL.Ijl h Oct 5 

Lower Upper 
WRIA Year Month Day RM RM Length 

15 0503 71 9 26 0.0 1.8 1.11 

15 0503 77 10 5 0.0 . 1.8 1.11 
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30 

II 

Live + % Type 
Deao dead seen Survey 

20 50 70 INDX 
33 41 . 90 INDX 

Other 
Method species 

FOOT oj oj ol 0 

FOOT 41 ol oJ 0 

Comments Agency 

20j uj 60 00 
20J 311 60 00 
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Summer 1978 

Reach
Estimate = 
Method
Quality rating -
Comments -

River mile 0.0-1.8 
35 
Single survey expansion by a timing model-1997 AUC timing data 
Poor 
Used 1997 AUC timing data. This was considered a typical example of spawning timing for this 
stream. 

Original estimate: Index (RM 0.0-1.8} = 89 (AUC), Supplemental (RM 1.8 +) = 10 (Index • 
0.111). Total= 99. 

T able !t. 1 97 9 chums~ ' or stream re rNeimle - Jgr ct. 1 data f ach · ·r oo 1 Blhrou h o 3 

WRIA Year 

15 05tl3 18 

Reach
Estimate = 
Method
Quality rating -
Comments -

Lower 
Month Day RM 

9 13 0.3 

River mile 1.8 + 
29 

Upper 
RM Lengt/'1 

u 1.:i 

Live+ o/a Type 
Live Dead dead seen survey 

" 2 20 70 lf'IDX 

(Live + dead Sept. 11 survey) + (live + dead Oct. 9 survey) 
Poor 
Minimal estimate. 

Other 
Melhod spedes Comments Agency 

FOOT Ol Ol Ol 0 OOI OOI 00 ao 

Table 10: 1978 chum wrvey data ile fo r slniam reach > nver m1 hO 1.8 throiJ!JI ct.9 

WRIA lvear 

15' 0503 i 18 
15 oso3 1 78 

1s osrn l 18 

Summer 1979 

Reach
Estimate == 
Method
Quality rating • 
Comments-

Lower Upper · Live+ 
Month Day RM 

9 11 

9 15 
10 9 

RM0.0-1.8 
90 

5.3 

'5.3 

1.B 

RM Length Live Dead dead 

5.4 0.1 1 2 

6.0 0.7 0 3 

3.0 1.2 1 u 

Average of 19n, 78, 80, 81 escapements. 
Poor 

3 

3 

25 

% Type Other 
~;een survey Method species Comments Agency 

99 SUPP FOOT 0 0 0 0 20 60 00 00 
90 SUPP FOOT 0 0 0 0 00 00 00 00 

85 SUPP FOOT 0 0 0 0 20 60 00 00 

Same rationale as 1975 escapement estimation method. No survey data collected during 
summer chum spawning period. 

Original estimate: Index (RM 0.0-1 .8) = 50 (Educated guess), Supplemental (RM 1.8 +) = 6 
(Index • 0.111 ). Total = 56. 

Table 11: 1979 chum swvey da1a throu h Ocl 26 

WRIA Year 

15 0503 79 

Summer 1980 

Reach
Estimate= 
Method
Quality rating -
Comments-

Lower Upper 
Monl!l Day RM RM 

10 ze 0.3 

River mile 0.0-1.8 
206 

u 
L&flgth live 

1.3 

AUC- 10 DAY STREAM LIFE 
Fair 

Live• 
Dead dead 

3 2 

% Type Other 
seen survey Method species Comments Agency 

5 50 INDX FOOT 11 Ol OJ 0 251 sol 53 DO 

The following uncertainties were present in the AUC curve derivation process: 1) Start point of 
AUC curve not defined by data. A typica l early September start point was used. 2) Amplitude 
and timing of peak spawning period open to some interpretation. Peak period of spawning was 
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assumed to fall in-between the Sept 18 and Oct. surveys, due to decline in observed live 
between these two surveys. 3) Endpoint of AUC curve not defined by data. A typical second 
week of October endpoint to spawning was assumed. 

Original estimate: Index (RM 0.0-1.8) = 217 (AUC), Supplemental (RM 1.8 +) = 24 (Index .. 
0.111}. Total=241 . 

Table 12: 1980 chum survey data ltlrou h 0 ct. 24 

INRIA Year 

15 0503 80 
15 0503 80 

15 0503 80 

Summer 1981 

Reach~ 

Estimate = 
Method ~ 
Quality rating -
Comments-

loNI!f Upper 
Month Day RM RM Length 

9 1/J 0.3 

10 1 0.3 

10 24 0.3 

River mile 0.0-1.8 
41 

1.8 

1.8 
1.5 

Sept. 24 live + dead count. 
Poor 

1.5 

1.5 
, ·.5 

live+ 
Live Dead dead 

93 25 118 

41 18 65 

0 18 18 

% ~pe Other 
seen survey Method species Comments Agency 

85 !NDX FOOT 4 0 0 0 00 00 00 00 
80 INDX FOCI!_ 0 0 0 0 00 00 00 00 
90 INDX FOOT 0 0 0 0 20 00 00 . 00 

The first two surveys only covered river mile 0.0-0.3 reach (it is unknown why these two 
surveys were conducted only in this short stream reach). Almost no chum were observed on 
these surveys, but there may have been fish unaccounted for upstream in the typical spawning 
reach from RM 0.3-1.8. This is suggested. by the zero count on Sept. 21 in the river mile 0.0-
0 .3 reach, followed by a 31 live, 10 d~d survey on Sept. 24 ir.1 the RM 0.3-1.8 reach (the 
presence of a fair number of dead fish suggests fish had been present in this reach for at least 
several days). Therefore, the Sept. 14 and Sept. 21 surveys are probably not suitable for 
guidance in drawing an AUC curve. Very short stream life is suggested by survey data. There 
was 31 live and 10 dead observed on Sept. 24 survey, and only 1 live and 5 dead on Oct. 5 
survey. An AUC curve cannot be rendered for this data that gives a solution much different 
from the peak live + dead count, without assuming the ·presence of more fish in mid -
September than indicated by the Sept. 14 and 21 surveys, and using a shorter stream life than 
10 days. Live fish obseNed on Oct. 28 were assumed to be fall run chum. 

Original estimate: Index (RM 0.0-1.8) = 57 (AUC), Supplemental (RM 1.8 +) = 6 (Index * 
0.111}. Total= 63. 

h hO ct. 28 Table 13: 1981 cltum survey data t rou 

Lower Upper 
WRIA Year Month Day RM· RM Length 

15 050S 81 9 14 0.0 0.3 0.3 

15 0503 81 9 21 0.0 0.3 0.3 

15 0503 81 g 24 o.3 1.8 1.5 

15 0503 81 10 5 0.3 1.8 1.5 

15 0503 81 10 15 5.3 6.0 0.7 
15 0503 81 10 19 0.3 1.8 1.5 

15 0503 51 10 ?0 0.4 1.6 1.2 

15 0503 81 10 28 0.3 1.8 1.5 
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Uve D~d 

2 0 

0 0 

31 10 

1 5 

0 0 

0 2 

0 4 

12 1 

Live • % T~pe Other 
dead seen survey Method species 

2 95 SUPP FOOT 4 0 

0 50 INOX FOOT 1 0 

41 90 IND~ FOOT 1 0 

6 95 INDX FOOT 4 0 

D 85 SUPP FOOT 4 0 

2 85 IN OX FOOT 4 0 .. 60 INDX FOOT 0 4 

13 35 INDX FOOT 4 0 

0 0 

0 0 

0 0 

D G 

D 0 

0 0 

0 3 

0 0 

Comments Agency 

20 00 

00 28 

24 31 
11 23 

20 32 

20 31 

00 00 

30 00 

00 40 

31 40 

00 00 

31 4G 

00 00 

00 40 

00 00 

00 40 
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Summer 1982 

Reach
Estimate = 
Method
Quality rating -
Comments·-

RM 0.0-1.8 
153 
Average of 1980, 81 , 83, 84 escapements. 
Poor 
There is no recorded spawning survey data available for September, which is the typical major 
spawning period for this stream. 

Original estimate: Index (RM 0.0-1.8) = 38 (AUC), Supplemental (RM 1.8 +) = 4 (Index • 
0.111). Total=42. 

Table 14: 1982 chum survey data lhrou h oct. 27 

WRIA Year 

15 0503 82 
15 0503 82 
15 0503 82 
15 05!>3 82 

Summer 1983 

Reach
Estimate = 
Method 
Quality ~ting -
Comments -

Lower . Upper 
Month Day RM RM 

10 5 0.3 
10 12 0.3 
10 19 0.3 
10 27 0.3 

River mile 0.0-1.8 
156 

1.8 
t.a 

1.8 
1.8 

Length live 

1.5 

1.5 
t.5 

1.5 

AUC - 10 DAY STREAM LIFE 
Good 

Uve+ 
Dead dead 

3 5 8 

11 12 23 

2 5 7 

10 5 15 

% Type Other 
seen survey Method species Comments Agency 

85 INDX FOOT 1 4 0 0 20 33 60 00 
90 INDX FOOT 1 4 0 0 20 31 33 00 

80 INDX FOOT 0 0 1 4 20 31 33 00 
85 INOX FOOT 4 0 0 0 24 31 33 00 

Slight ambiguity about timing and amplitude of peak spawning period. AUC curve was derived 
with assumption peak was right after Sept. 20 (peak) survey, given dead : live ratio was still 
considerably below 1:1 on Sept. 20. 

Original estimate: Index (RM 0.0-1.8) = 180 (AUC), Supplemental (RM 1.8 +) = 20 (Index* 
0.111}. Total= 200. 

Table 15: 1983dlum survey data throu h Oct '31 for river mile O.O·i.8 

WRIA Year 

15 0503 83 

1/!J 0!103 ll3 
15 0503 83 

15 05a3 83 
15 tJ5ll3 83 

15 0503 83 

15 (1503 83 

15 0503 13 

15 0503 BJ 

15 05:>3 83 

Reach
Estimate= 
Method
Quality rating -
Comments-

lower Uwer 
Month Day RM RM Length 

9 B 0.6 
9 20 0.0 

9 28 Cl3 
10 5 0.3 

10 5 0.3 

10 5 1.9 

10 12 0.3 

10 1! 0.3 
10 25 ' 0.3 

10 31 0.3 

River mile 1.8-3.0 
14 

0.0 
1.8 
1.8 

1.8 

1.8 

0.0 

1.8 

1.8 

1.1J 
1.8 

Oct. 21 live+ dead count 
Poor 
Minimal estimate. 

·0.6 

1.8 

1.5 

1.5 

1.5 
-1.9 

1.5 
1.5 

1.5 

1.5 

Uve 

Table 18: 1983 chum survey data thrcu h Ocl21 forrivar mile 1.8-3.0 

Lower Uppel' 
WRIA Year Month Day RM RM length 

15 0503 83 10 21 1.8 3.0 1.2 

Summer Cl1um Salmnn Conservation Initiative 
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live 

0 

105 

29 

4 
13 

0 

1 
7 

1 

2 

0 

live+ 'Yo 'type 
Dead dead seen survey Method 

0 0 70 SPOT FOOT 
35 140 80 INDX FOOT 
59 u ill IN{})( FOOT 
3 1 85 IN{})( FOOT 

4IJ ts1 86 JN{J)( FOOT 
0 0 95 SPOT FOOT 

10 11 85 /NO)( FOOT 
10 17 85 INDX F001 

9 10 96 /NO}( FOOT 

D 2 75 IN OX FOOT 

Uve+ % Type 
Oeac:l aeatJ seen survey Method 

14 14 6$ SUPP FOOT 

Olhec 
species 

0 0 0 0 
0 0 0 0 
1 0 0 0 
1 0 0 0 

1 0 0 0 
0 0 0 0 
1 4 0 0 
1 0 0 0 
0 0 0 4 

1 4 0 0 

Other 
species 

11 41 oj 0 

COmments Agency 

60 00 00 00 

21 00 00 00 

20 00 00 00 
20 00 00 00 
21 00 00 40 

20 60 00 00 

20 00 00 00 

20 31 00 oo 
20 00 00 00 

31 00 DO 00 

Comments Agency 

311 ooJ oo 40 

Apri/2000 
Page69 



Summer 1984 

Reach
Estimate = 
Method
Quality rating -
Comments-

River mile 0.0~1.8 
110 
AUC -10 DAY STREAM LIFE 
Good 
Both WDF and PNPTC collected spawning survey data. Used WDF data because there were 
more data points than in PNPTC data set. Some ambiguity about ascending section of AUC 
curve, since the Sept. 5 spot survey probably didn't account for all of the chum present. 
However, it was used as the start point for the AUC curve, lacking other information. There are 
some inconsistencies between PNPTC and WOF data on peak survey counts (WDF Sept. 19 
suiVey observed 50 live and 29 dead, while PNPTC survey on Sept. 21 observed 83 live and 
14 dea<;i). 

All live fish observed on Oct. 23 and Oct. 30 surveys were assumed to be fall chum, due· to 
assumption that the extremely low live fish count on Oct .. 16 marked the end of summer chum 
spawning period. 

Original estimate: Index (RM 0.0-1.8) = 245 (AUC), Supplemental (RM 1.8 +) = 27 (Index .. 
0.111). Total= 272. 

d lh roull Table 17: 1984 chum su_MI)' · ala ct. o for er IT\IIe 0.0-1. 0 3 rlv 8 

Lower Upper 
WRIA Year Month Day RM RM Leagth live Dead 
15 0503 84 9 5 1.3 0.0 -1.3 4 0 

15 0503 114 9 11 D..J 1.8 1.5 Sl ' B 

15 0503 u 9 19 0.3 u 1.5 50 29 

15 0503 84 9 21 0.0 0.3 0.3 0 0 

15 0503 84 9 21 0.3 1.8 1.5 83 14 

15 0503 84 9 2B a.3 2.3 z.o 13 64 

15 0503 84 10 1 0.3 1.8 1.5 17 68 

15 0503 64 10 5 0.3 2.3 2.0 2 33 
15 0503 84 10 9 0.3 1.8 1.5 2 Z7 

15 0503· 84 10 11 0.3 2.3 2.0 6 16 
15 0503 84 10 16 0.3 1.8 1.5 1 12 

15 0$03 84 10 16 0.3 1.8 1.5 1 14 

15 0503 84 10 23 0.3 1.8 1.5 9 11 

15 0503 84 10 23 0.3 1.8 1.5 5 6 

15 0503 84 10 30 0.3 1.8 1.5 44 2 

15 0503 84 10 30 0.3 1.8 1.5 53 4 

15 0503 84 10 30 1.8 3.0 1.2 0 2 

Notes: 
Oct 20 survey earn noted a lish passage blockage Qogjam?) at- river mi!e 0.8 

River mile 1.8-3.0 
84 
Oct11ive +dead count, Oct. 9 liye count 
Poor 

Uve• % Type Other 
dead seen survey Method species Comments Agency 

4 0 SPOT FOOT 0 0 0 0 13 24 00 00 
S2 95 INDX FOOT 0 0 0 Q 20 00 00 00 
79 90 INDX FOOT 1 4 0 0 20 Clo 00 00 
0 99 INOX FOOT 0 0 0 0 20 31 00 40 

97 90 IN OX FOOT 0 0 0 0 20 31 00 40 
ll2 liS IN OX FOOT 4 0 0 0 20 00 DO DO 
83 70 IN OX FOOT 4 0 0 0 20 31 00 40 

35 BS INDX FOOT 1 4 0 0 20 00 00 Ot> 
29 75 IN OX FOOT 4 0 0 0 20 60 00 40 

22 4() INDX FOOT 1 0 0 0 31 u 00 00 
13 75 IN OX FOOT 4 0 0 0 21 00 00 40 

15 90 INDX FOOT 4 0 0 0 20 00 00 00 
20 85 INDX FOOT 4 0 0 0 21 60 00 40 

11 85 SUPP FOOT 4 0 0 0 20 00 00 00 

46 65 SUPP FOOT 4 0 0 0 20 00 00 00 
57 70 IN OX FOOT 4 0 0 0 20 00 DO 40 

2 90 INDX FOOT 4 0 0 0 20 00 00 40 

Reach
Estimate = 
Method
Quality rating
Comments- All surveys were apparently conducted considerably past the peak spawning period in this 

reach, as evidenced by the high dead : live ratio on the first and subsequent surveys, so survey 
data was of limited utility, beyond a minimal estimate based on five+ dead counts. 
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Table 1a· 1964 chum survey data 1t1rough Oct 23 for river mile 1 8-3 0 

WRIA Year 

15 0503 84 

15 0503 lU 

15 0503 84 

15 0503 84 

15 0503 84 

Summer 1985 

Reach
Estimate = 
Method
Quality rating ~ 
Comments -

lo-Ner Upper Live+ o/o Type Other 
Month Day RM RM Length Live Dead dead seen su-rvey Method species 

9 21 1.8 

10 1 1.8 
10 9 1.8 

10 18 1.8 

10 23 1.8 

River mile 0.0-1.8 
249 

3.0 12 

3.0 1.2 
3.0 1.2 

3.0 1.2 

3.0 1.2 

13 59 72 95 IN OX FOOT 

6 76 82 15 INDX FOOT 

2 28 28 75 INDX FOOT 

0 11 11 90 INDX FOOT 

0 2 2 85 IN OX FOOT 

Single survey expansion by a timing model - 1997 AUG timing data 
Poor 

0 0 

4 0 

4 0 

4 0 

4 D 

Comments 

0 0 20 31 
() 0 20 31 

0 0 20 60 
0 a 20 60 

0 0 21 eo 

The 1997 run is considered a typical example of spawning timing for this stream. 

AgeJICY 

00 40 

00 '"' 00 40 

00 40 

00 40 

Original estimate: Index (RM 0.0-1 .8} = 66 (AUC), Supplemental (RM 1.8 +) = 7 (Index • 
0.111). Total= 73. 

Table 19: 1985chum su~ydata throu h 0 ct. 3 fer river mile 0.0-2.3 

WRIA Year 

15 0503 85 

15 0503 85 

Reach~ 

Estimate = 
Method
Quality rating -
Comments-

l.Ow9t 
Montll Day RM 

9 19 0.0 
10 3 0.4 

River ·mile 1.8+ 
85 

Upper 
RM length Live 

1.8 1.8 

2.3 1.9 

Live + dead on Oct. 1 0 survey 
Poor 

Dead 

140 64 
9 132 

l ive+ "· Type Other 
dead seen survey Method species Comments Agency 

204 85 IND>i FOOT 11 Dl Ol 0 OO! OOI 00 00 

141 90 SUPP FOOT tl 41 Ol 0 201 ool oo 00 

All surveys were apparently considerably past the peak spawning period is this reach, as 
evidenced by the high dead : live ratio on the Oct. 10 survey. Data was unsuitable for any 
further expansion - the highest live + dead count (Oct. 1 0) was used as a minimal estimate. 

~bl 20 985 h dlath h0ct30fo. "le18 a e : 1 cum survey a: IOU rnverm1 . + 

WRIA Year 

15 0503 15 
15 0503 85 

15 0503 85 

Summer 1986 

Reach· 
Estimate = 
Method
Quality rating -
Comments-

Lower Upper 
Month Day RM RM 

10 10 1.8 

10 18 0.3 

10 30 5.3 

River mile 0.0-2.3 
1,892 

3.3 
2.5 

8.0 

Length Live 

1.5 

2.2 
0.7 

AUC • 10 DAY STREAM LIFE 
Good 

live+ 
Dead dead 

0 85 85 
1 0 . 1 

1 0 1 

% Type Ottter 
seen survey Method species Commenb Agency 

90 INOX FOOT 0 0 0 0 2IJ 00 00 00 

75 IN OX FOOT I 3 4 0 20 00 00 00 

65 SUPP FOOT 4 0 0 0 24 31 00 00 

The following uncertainties were present in the AUC curve derivation process: 1} Start point of 
AUC curve not defined by data. A late August start point was assumed, due to the presence of 
some dead fish on first survey on Sept. 9. 2) Amplitude and timing of peak open to some 
interpretation. However potential range of variation in shape of AUC curve will result in only 
proportionally small variation in final estimate. 

Original estimate: Index (RM 0.0-2.3} = 1,759 (AUC), Supplemental (RM 2.3 +) = 195 (Index * 
0.111). Total= 1,954. 
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Table 21· 1986 chum survey data through Oct 29 

WRIA Year 

15 0503 86 
1! 0503 88 
15 0503 '! 
15 0503 86 

15 0503 86 

15 0503 86 

Summer 1987 

Reach
Estimate= 
Method
Quality rating -
Comments-

Lower Upper 
Month Day RM RM 

9 9 0.1 

9 19 0.1 

10 2 0.2 

10 B 0.2 

10 16 0.3 

10 29 0 .3 

River mile 0.0-2.1 
497 

2.3 
2.3 

2.3 
2.3 

2.1 

2.1 

Length Live 

2.2 

2.2 

2.1 

2.1 
1.8 

1.8 

AUC - 10 DAY STREAM LIFE 
Good 

Live+ 
Dea~ . dead 

485 46 IJ31 

m 320 1,'106 

164 493 657 

125 472 591 

40 485 525 

9 19 28 

% Ty pe Other 
seen survey Method species Comments 

9(J IN I> X FOOT 4 f 0 0 20 00 

90 INDX FOOT 1 0 0 0 00 00 

90 IN OX FOOT 1 4 0 0 20 OD 
95 IN OX FOOT 1 4 5 0 20 00 

90 INOX FOOT 1 4 0 0 20 OD 

80 IN OX FOOT 4 0 0 0 24 31 

Slight potential for variation in interpretation of timing and amplitude ~f AUC curve. 

Agf/IIC/ 

00 00 

00 00 

00 00 

DO 00 

DO 00 

•70 00 

Original estimate: Index {RM 0.0-2.1) = 560 (AUC), SupplemeAtal (RM 2.1 +) = 62 (Index* 
0.111). Total= 622. 

Table 22: 1987 chum survey data throu h 0 d . 6 

WRIA Year 

15 0503 81 
15 0503 87 

15 0503 87 
15 0503 87 

Summer 1988 

Reach
Estimate = 
Method
Quality rating 
Comments-

Lower Upper 
Month Oay RM RM Length Uve 

9 1 0.3 2.1. 1.8 

9 16 0.3 2.1 1.8 

9 24 0.3 2.1 1.8 
10 6 0.3 2.1 1.8 

River mile 0.0-2.1 
629 . 
AUC -10 DAY STREAM LIFE 
Good 

35 
217 
108 

B 

Live+ 
Dead dead 

4 39 
44 m 

103 211 

84 92 

% Type O!her 
seen survey Method species Comments Agency 

90 INDX FOOT . 4 () 0 0 00 00 00 00 

ao INDX FOOT 1 4 0 0 20 60 00 00 
90 INDX FOOT 1 3 4 0 20 00 DO 00 
95 INDX FOOT 1 0 0 0 20 60 00 00 

Ascending section of AUC curve undefined by data. Assumed late August start period, due to 
'the presence of some dead fish on first (Sept 8) survey· that indicated some fish had been in 
the stream over 10 days. 2) Amplitude of peak open to some interpretation. However potential 
range of variation in shape of AUC curve will result in only proportionally small variation in final 
estimate. 

Original estimate: Index (RM 0.0-2.1) = 630 (AUC), Supplemental (RM 2.1 +) = 70 (Index* 
0.111). Total::;: 700. 

Tabla 23· 1988 cl'lum survey data througl'l Oct 28 

Lower Upper 
WRIA Year Month Day RM RM Length 

15 0503 8/J 9 B 0.3 2.1 u 
15 0503 88 9 19 0.3 2.1 1.8 

15 0503 88 9 28 0.3 2.1 1.8 

15 0!03 88 10 8 0.3 2.1 1.8 

f5 05fJ3 88 10 18 0.3 2.1 1.8 

15 0503 88 10 28 0.3 2.1. 1.8 

Summer Chum Sulmon Conservation /nitifltive 
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Live Dead 

2411 20 

208 155 

6,7 11& 

15 192 
12 93 

2 13 

Live+ % Type Other 
dead seen survey Melhod species 

268 99 INDX FOOT 1 0 

3G3 85 /NOX FOOT 1 4 

186 90 INDX FOOT 1 0 

207 80 INDX FOOT 1 4 

105 85 INDX FOOT 1 4 

15 90 INDX FOOT 1 ~ 

0 0 

5 0 

0 0 

0 0 

0 0 

0 0 

Comments A(len<:.y 

20 DO 
20 61 
61 00 

20 61 
20 61 

20 00 

00 00 
00 00 

00 00 

00 00 

00 00 

00 00 
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Summer 1989 

Reach
Estimate= 
Method
Quality rating
Comments-

River mile 0.0-2.1 
450 
AUC -10 DAY STREAM LIFE 
Good 
Ascending section of AUC curve undefined by data. Assumed late August start period, due to 
the presence of some dead fish on first (Sept. 6) survey that indicated some fish had been in 
the stream over 10 days. 

Original estimate: Index (RM 0.0-2.1) = 469 (AUC), Supplemental (RM 2.1 +)=52 (Index • 
0.111). Total = 521. 

Table 24: 1989 chum survey data throu h Oct. 5 

WRIA Year 

15 0503 89 
15 0503 89 

" 0503 89 
15 DSD3 19 

Summer 1990 

Reach
Estimate= 
Method
Quality rating -
Comments-

Lower Upper 
Month oav RM RM 

9 6 0.3 
9 15 0.3 

9 25 0.3 

10 5 0.3 

River mile 0.0-2.1 
275 

2.1 

2.1 

2.1 

2.1 

Length Live 

1.8 

1.8 

1.8 

1.8 

AUC- 10 DAY STREAM LIFE 
Fair I Good 

Live + 
Dead dead 

125 11 137 
209 85 2/U 

117 18 113 

15 115 130 

% Type other 
seen survey Method 'pecies COmments Ageocy 

0 IN D)( FOOT 1 0 0 () 20 00 00 00 

0 INDX FOOT 1 3 0 0 20 00 00 · 00 

85 INDX FOOT 1 0 0 0 20 60 00 00 

90 INDX FOOT f 3 4 0 20 50 00 00 

The following uncertainties were present in the AUC curve derivation process: 1) Ascending 
section of AUC curve undefined by data. Assumed late August start period, due to the 
presence of some dead fish on first (Sept. 6) survey. that indicated some fish had been in the 
stream over 1 0 days. 2) Amplitude and timing of peak open to some interpretation. Shape of 
peak portion of curve derived from attempt to fit a •nonnal" curve shape though the three 
available data points. 

Original estimate: Index (RM 0.0~2.1) = 273 (AUC), Supplemental (RM 2.:1 +) = 30 (Index * 
0.111). Total= 303. 

Tatlle 25 1990 h h h()ct : e um survey data t rou . 9 

WRIA Year 

15 0503 90 

15 0503 SIO 

15 0503 90 

15 0503 90 

Summer 1991 

Reach
Estimate= 
Method
Quality rating -
Comments-

Lower Upper 
Month Day RM R)JI 

9 6 0.3 

9 18 0.3 

9 28 0.3 
10 8 0.3 

River mile 0.0-2.1 
208 

2.1 

2.1 

2.1 

2.1 

Length Uva 

1.8 

1.8 

1.8 

1.8 

AUC -10 DAY STREAM LIFE 
Fair/Good 

Live+ 
Dead dead 

96 4 100 

115 39 154 

18 4(} H 

1 65 66 

% Type Other 
seen suryey Method species Commen.ts Agency 

90 JNDX FOOT 1 0 0 0 20 60 00 00 

90 INDX FOOT 1 .. 0 0 20 45 61 00 

BS INDX FOOT 1 4 0 0 20 80 61 00 
85 INDX FOOT 1 4 0 0 20 61 00 00 

Start point of AUC curve not defined by data. Assumed a typical late August start period. 
Potential range of variation in shape of AUC curve will result in only proportionally small 
variation in final estimate. 

Original estimate: Index (RM 0.0-2.1) = 206 (AUC), Supplemental (RM 2.1 +) = 23 (Index * 
0.111 ). Total = 229. 
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Table 26: 1991 dlum survey data lhrQU! h Oel 16 

WRIA Year 

f5 0503 91 

15 0503 91 

15 0503 91 

15 0503 tf 
15 0503 91 

Summer 1992 

Reach
Estimate = 
Method
Quality rating -
Comments -

Lower Upper 
Month Day RM RM Lenglh Li've 

9 g 0.3 2.1 u 
9 11 0.3 2.1 1.8 

9 21 o.3 2.1 u 
10 7 0.3 2.1 1.B 

10 16 0.3 2.1 1.B 

River mile 0.0-2.1 
140 . 

AUC - 10 DAY STREAM LIFE 
Good 

Live+ 
Dead dead 

60 5 65 
96 .:u 130 
18 29 47 
30 41 71 

2 14 16 

o/o Type Other 
seen survey Method specie. Comments Agency 

85 IN I»( FOOT 0 0 0 (I 21 60 00 00 

90 IN D)( FOOT 1 3 5 0 20 31 00 00 

75 IN!»( FOOT 1 3 5 0 60 61 21 00 

BS IN OX FOOT 1 3 5 0 60 20 00 00 

BO INDX FOOT 1 4 0 0 20 00 00 00 

Start point of AUC curve not defined by data. Assumed a ty_pical late August start period. 
However potential range of variation in shape of AUC curve will result in only proportionally 
small variation in final estimate. 

Assumed live fish observed on Oct. 16 survey were all fall chum, due to low live count (3 live) 
on Oct. 8 that indicated conclusion of summer chum spawning activity, and increasing survey 
counts after Oct. 16 survey that indicated arrival of fall fish. 

Original estimate: Index (RM 0 .0~2.1) = 139 (no documentation), Supplemental (RM 2.1 +) = 15 
{lndex*0.111). Total=154. 

Table 'Z7: 1992 chum suryE!y data through Oct. 23 

WRIA Ye•r 

15 05l13 92 

" 05l13 82 

15 0503 92 

15 0503 82 

15 0503 92 

15 0503 92 

Summer 1993 

Reach· 
Estimate = 
Method
Quality rating -
Comments-

Lower U~r 
Month Day RM RM 

9 2 43 

9 14 ILl 

9 23 0.3 

10 8 0.3 

10 16 0.3 

10 23 o.3 

River mile 0.0-2.1 
251 

2.1 

2.1 

2.1 

2.1 

2.1 
2.1 

Length live 

u 
1.8 

1.B 
1.8 

1.8 

u 

AUC- 10 DAY STREAM LIFE 
Very good 
None. 

Dead 

34 1 

65 24 

14 11 

3 20 

11 17 

96 7 

Uve+ % Type Other 
dead seen survey Method species Comments Agency 

35 9D IN£))( FOOT 0 0 0 0 20 60 00 00 

89 65 IND)( FOOT 0 0 0 1 20 10 61 00 

25 70 IN OX FOOT 0 0 0 (I 21 60 ff 00 

23 85 INDX FOOT 0 0 0 4 21) 60 61 00 

28 90 INOX FOOT 0 0 0 () 20 tf1 flO 00 

103 75 INDX FOOT 0 0 o · o 24 00 00 00 

Original estimate: Index (RM 0.0-2.1) = 256 (AUC), Supplemental (RM 2.1 +) = 28 (Index * 
0.111 ). Total = 284. 

Table 28: 1993 chum su~ data tllrtltll h Oct 20 

Lower Upper 

WRIA Year Month Day RM RM length 

15 0503 93 8 23 0.3 2.1 1.8 

15 0503 93 9 1 0 . .1 2.1 u 
15 0503 93 9 10 0.3 2.1 1.11 

15 05Q3 93 9 21 o.:J 2.1 1.8 

15 0503 93 9 30 0.3 2.1 1.8 

15 0503 93 10 5 0.3 2.1 u 
15 0503 93 10 13 0..3 2.1 1.8 

15 0503 IJ3 10 20 0.3 2.1 1.8 
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live Dead 

3 0 

29 7 

72 22 
69 43 

31 50 

-33 43 

19 38 

3 27 

Live+ o/o Type Oth81 
dead seen survey Method species 

3 90 INOX FOOT 0 0 
36 95 INlJ! FOOT () 0 

94 BO INDJC FOOT 0 0 
112 85 INDX FOOT 0 0 

B1 85 IN OX FOOT 1 3 
76 flO INp!(. FOOT 0 0 
51 90 INDX FOOT 1 3 
30 90 INDX FOOT 0 0 

0 0 

0 1 

0 0 
0 0 
4 0 

0 1 

4 5 

0 4 

Commams Agency 

20 60 
20 61 

20 61 

20 60 

20 00 

20 31 

20 31 

20 31 

81 00 

00 00 

00 00 

61 00 

00 00 

61 00 

ff 00 

60 00 
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Summer 1994 

Reach
Estimate = 
Method
Quality rating -
Comments -

River mile 0.0-2.1 
738 
AUC- 10 DAY STREAM LIFE 
Good 
Start point of AUC curve not defined by data. Assumed a late August start period, due to slope 
of line defined by the Sept 6 and Sept .16 surveys. Amplitude and timing of AUC curve open to 
some interpretation. However potential range of variation in shape of AUC curve will result in 
only proportionally small variation in final estimate. 

Original estimate: Index ·(RM 0.0-2.1) = 727 (AUC), Supplemental (RM 2.1 +) = 61 (Index • 
0.111 ). Total= 808. 

0 Table 29: 994 chum sunt!!)' data ttlro\J! h ct. 17 

WRIA Year 

15 0503 94 

15 0503 94 

15 0503 94 

15 0503 94 

15 0503 94 

Summet1995 

Reach
Estimate = 
Met~od
Quality rating -
Comments-

Lower Upper 
Month Day RM RM 

9 6 0.3 

9 16 0.3 

9 30 0.3 

10 7 0.3 

10 17 0.3 

River mile o.o-2.1 
721 

2.1 

'2.1 
2.1 
2.1 
2.1 

length Live 

1.8 

1.lJ 

1.8 
1.8 

1.8 

AUC- 10 DAY STREAM LIFE 
Good 
None. 

live+ 
Dealt dead 

143 5 148 

308 51 359 

91 151 242 

38 105 144 
22 86 108 

% Type Othet 
seen survey Method species Comments Agency 

SIO INDX FOOT_ 0 0 0 1 20 31 60 00 
95 IND~ FOOT 4 0 0 0 20 51 00 00 

90 IN OX FOOT 1 4 5 0 20 61 60 00 
35 INDX FOOT 0 1 4 5 20 fO 61 00 

90 INDX FOOT 0 1 4 5 20 80 61 00 

Original estimate: Index (RM 0.0-2.1} = 762 (AUC), Supplemental (RM 2.1 +) = 85 (Index* 
0.111). Total= 847. 

Table 30: 1995 chum s~Jrvey data throu h Oct. 24 

WRIA Year 

15 0503 95 
15 0503 95 
15.0503 95 
15 0503 9$ 

15 0503 95 
15 0503- 95 

Summer 1996 

Reach
Estimate= 
Method
Quality rating -
Comments-

Lower Upper 
Month Day RM RM Length Live 

·s !!_ 0.3 

8 30 0.3 

9 1f 0.3 

9 26 0.3 

10 13 0.3 
10 24 0.3 

River mile 0.0-2.1 
494 

2.1 1.8 

2.1 1.8 

1.1 1.8 

2.1 1.8 
2.1 1.8 

2.1 1.8 

AUC - 10 DAY STREAM LIFE 
Good 

2 
190 

2&4 
53 

11 
89 

live+ 
Dead dead 

0 2 
2 192 

97 361 

106 159 

9 20 
10 99 

% Type Other 
seen survey Metnod species Comments AgencY 

80 INOX FOOT 4 7 0 0 24 50 If 00 

85 JNDX FOOT 3 5 0 0 23 flO 61 00 

90 JNDX FOOT 1 3 4 0 20 ISO 61 00 

95 INDX FOOT 1 4 0 0 20 60 ·st 00 

80 IN D)( FOOT 4 0 0 0 21 80 81 00 

90 INDX FOOT 4 0 0 0 21 60 61 00 

Some ambiguity about amplitude of peak portion of AUC curve. No definitive endpoint survey. 
AUC curve was completed around Oct. 20, based on typical situation that summer chum 
spawning in tnis river is almost always completed by Oct. 20 at the latest. 

Original estimate: Index (RM 0.0-2.1) = 497 (AUC), Supplemental (RM 2.1 +) = 55 (Index* 
0.111 ). Total= 552. 
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Table 31: 1996 ctlum survey data 1tuou h Oct. 30 

WRIA Year 

15 0503 9(i 

15 05(13 96 

15 0503 96 
15 0503 96 

15 0503 116 
15 0503 96 
15 0503 116 
15 0503 96 

Summer 1997 

Reach~ 

Estimate= 
Method
Quality rating -
Comments-

Lower Upper 
Month Day RM RM 

B 16 0.3 

B 23 0.3 
9 3 0.3 

9 13 0.3 

9 20 0.3 

10 1 0.3 

10 8 0.3 

10 30 5.3 

River mile 0.0-2.1 
410 

2.1 

2.1 

2.1 
2.1 

2.1 

2.1 

2.1 

6.0 

Length Live 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

0.7 

AUC - 10 DAY STREAM LIFE 
Good 

Uve+ 
Dead dead .. 0 4 

13 0 13 

158 11 169 
115 40 235 

79 77 158 

42 63 105 

46 41 81 
2 0 2 

'Yo Type Other 
seen survey Method speaes Comments Agency 

90 IN OX FOOT o . 0 0 0 zo 60 00 00 

90 INDX FOOT 5 () 0 0 20 60 61 00 
90 INDX FOOT 1 4 0 0 20 34 60 00 
90 IN OX FOOT 1 4 5 0 20 60 41 00 

90 IN OX FOOT 0 0 0 0 21 00 (}(J 00 

85 IN OX FOOT 0 0 0 0 20 00 OD 00 

95 IN OX FOOT 4 8 0 0 20 51 00 00 

80 SUPP FOOT 0 0 0 0 20 32 00 00 

Slight potential for interpretation of amplitude and timing of peak of AUC curve. . However, 
potential range of variation in shape of AUC curve will result in only proportionally small 
variation in final estimate. Oct. 23 live are assumed to be fall fish. Aug. 29 survey not used 
because it was a volunteer group survey. 

Table 32: 1997 ctlum survey data throu h Oct. 28 

WRIA Year 

15 05113 97 

15 0503 97 

15 0503 97 

15 0503 91 
15 0503 97 

15 0503 97 

15 0503 97 
15 0Sf13 97 

15 0503 97 

15 0503 97 

15 0503 97 

Summer1998 

Reach
Estimate-= 
Method
Quality rating • 
Comments-

Lower Upper 
Monlh Day RM 

8 25 0.3 
8 25 1.8 

8 29 0.0 

9 2 0.3 

9 9 0.3 

9 15 0.3 

9 22 0.0 

II 25 0.3 
10 17 0.3 
10 23 0.0 

10 28 0.3 

River mile 0.0-2.1 
223 

RM 

1.2 

2.1 

1.8 

2.1 

2.1 

2.1 
1.8 

2.1 

2.1 

1.8 

2.1 

Leng1tl 

0.9 

0.5 

1.8 

1.8 
1.8 

f.B 

1,8 

1.8 

1.8 

1.8 

1.8 

AUC - 10 DAY STREAM LIFE 
Fair 

IJve + 
Uve Dead dead 

1 0 1 

0 0 0 
1 0 1 

11 1 12 
124 1 125 

211 15 226 
48 15 63 

48 75 123 

11 3 14 

2 2 4 

20 3 23 

% Type Other 
seen survey Method species Comments Agoocy 

90 INDX FOOT 1 0 0 0 00 20 00 00 

90 INDX FOOT 1 0 0 0 00 20 50 00 

0 INDX FOOT 1 0 0 0 11 23 31 DO 
90 INDX FOOT 1 3 0 0 20 60 00 00 

~ /NDX FOOT 1 0 0 0 20 60 81 00 
80 IN OX FOOT 1 0 0 0 21 31 61 00 

0 IN OX FOOT 4 0 0 0 15 24 32 00 

90 INDX FOOT 1 4 0 (} 21 60 61 00 

8$ IN_DX FOOT 4 0 0 , 23 81 00 00 
() SUPP FOOT 4 0 0 0 23 33 70 00 

90 INDX FOOT 0 0 0 0 20 61 DO DO 

No survey data prior to first of the two peaks in abundance required guesstimating the 
ascending section of the curve from typical expected ear1y fish entry timing, and the lack of a 
supplemental survey upstream of the index leaves some ambiguity as to potential spawning 
activity in the river mile 1.8+ reach (although it is typically a small portion of total escapement}. 
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Table 33: 1998 Cl'lum survey data through Nov. 5 

lower Upper 
VIIRIA Date RM RM Length Live Dead 

15 0503 09/01/98 0.3 2.1 1.8 74 

15 0503 0~8 0.3 2-1 1.8 42 
15 0503 09111198 0.3 2.1 1.8 74 

15 0503 09125198 0.3 2.1 1.8 42 
15 0503 10101198 0.3 2.1 1.8 14 

15 0503 10114198 0.3 2.1 1.8 27 
15 0503 10120198 0.3 2.1 1.8 67 
15 0503 10/2SI98 0.3 2.1 1.8 453 
15 0503 11/05198 0.3 2.1 1.8 1.726 
Notes: 
09101/98- Card notect•surprlslngJy gooct now" 
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Live+ 
dead 

3 77 

20 62 
25 99 

19 61 
10 24 

3 30 
0 67 

29 482 

71 1,797 

Type 
Vis survey Method Other species 

95 INDX FOOT 4 0 0 
95 IN OX FOOT 4 0 0 
95 INDX FOOT, 4 1 0 
90 INDX FOOt 4 3 1 
95 INDX FOOT 4 3 1 

65 INDX FOOT 4 1 0 

95 INOX FOOT 4 1 0 

85 IN OX FOOT 
65 IN OX FOOT 4 0 0 

Comments 
(} 2() 60 

0 20 60 
(} 20 60 
() 20 60 
() 20 60 

0 24 60 

0 20 61 

60 20 
0 24 6C 

61 

61 

61 

61 

61 

61 

61 

Agency 
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Appendix 5 - Lilliwaup R. (WRIA 16.0230) summer chum natural spawning escapement summary 

Introduction 

The anadromous reach in this stream is quite short, only extending up to a large waterfall at river mile 0.7 .. The 
primary spawning area for chum salmon extends from approximately river mile 0.4 to 0. 7. The stream reach 
below this point is primarily very low gradient and tidally influenced, with limited suitable spawning habitat. Survey 
data directly used in estimation process is highlighted in bold italic in the annual survey summary tables. 

Summar 1968 

Reach
Estimate = 
Method 
Quality rating -
Comments -

Summer1969 

NIA 
No estimate available 
N/A 
NIA 
No survey data collected during summer chum spawning period. 

Original escapement estimate= 4,247 [(sum Lilliwaup for 1972,74-77)/(sum Dewatlo for 1972, 
74-77) • Dewatto for year X] 

Reach- N/A 
Estimate = No estimate available 
Method- N/A 
Quality rating - _NIA 
Comments - No survey data collected during summer chum spawning period. 

Summer 1970 

Reach
Estimate = 
Method
Quality rating -
Comments -

Summer 1971 

Reach
Estimate = 
Method
Quality rating -
Comments -

Original escapement estimate = 918 [(sum Lilliwaup for 1972,74-77)/(sum Dewatlo for 1972, 
7 4-77} * Dewatto for year X] 

NfA 
No estimate available 
N/A 
N/A 
No survey data collected during summer chum spawning period. 

Original escapement estimate = 4,046 [{sum Lilliwaup for 1972,74-77}/(sum Dewatto for 1972, 
7 4-77} * Dewatto for year XJ' 

River mile 0.4-0.7 
318 
Oct. 29 dead count. 
Poor 
Considerable numbers of the dead summer chum may have decayed or been washed out of 
stream by this point. Also, the survey did not include the stream reach that carcasses would 
commonly be deposited in significant numbers (lower 0.4 miles of stream). Live chums 
observed on this survey were assumed to be fall chums due to date of observation. 
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Original escapement estimate = 3,094 [(sum Lilliwaup for 1972,74-77)/(sum Dewatto for 1972, 
74-77}"' Dewatto for year X] 

Table 1: 1971 chum survey data throu! h Oct. 31 

WRIA Year 

16 0230 71 

Summer 1972 

Reach~ 
Estimate = 
Method
Quality rating -
Comments -

lower Upper 
Month Day RM RM 

tO 29 0.4 

River mile 0.0-0.7 
716 

0.1 

live .. 
Length Live Dead dead 

0.3 6 318 324 

Single sUJvey expansion by a timing model 
Poor 

% Type OthE!f 
seen survey Method species comments Agency 

99 SUPP FOOT tf ol ol 0 121 201 00 ()() 

Used 1988 AUG curve timing because dead : live ratio for the Sept 25 time period in the 1988 
AUC curve was similar to the Sept. 25 survey observation for this year. 

Original escapement estimate = 1 ,022 (AUC). · . 

Table 2: 19n c:hum sur.oey data through Oct. 31 

WRIA Year 

16 0230 72 

Summer 1973 

Reach
Estimate= 
Method
Quality rating -
Comments-

Summer 1974 

Reach
Estimate = 
Method-

Quality rating -
Comments-

Lower Upper 
Month Day RM RM 

9 25 0.4 0.1 

N/A 
No estimate available 
N/A 
N/A. 

Length. Live 

0.3 310 

Live+ % Type 
Dead dead seen survey Method 

3 313 90 SUPP FOOT 

No survey data collected during summer chum spawning period. 

Other 
species Comments Agency 

Dl ol ol 0 201 OOI 00 00 

Original escapement estimate = 1,616 [(sum Lilliwaup for 1972,74-77)/(sum Dewatto for 1972, 
7 4-77) * Dewatto for year X] 

River mile 0.0-0.3 
616 
Oct. 16 live + dead count X 2 {arbitrary expansion based on concept that surveys only covered 
one half of spawning area). 
Poor 
Neither of the two surveys conducted during October covered the major spawning reach at river 
mile 0.4-0.7. This is therefore a very minimal estimate of total abundance at best. All live fish 
observed on Oct. 28 were considered fall chums due to the date of observation. 

Original escapement estimate = 814 (AUC). 

Table 3: 1974 ctlum suiVey data throu~ h Oct. 31 

Lower Upper 
WRIA Year Mon1h Day RM RM Length 

16 0230 74 10 16 0.0 0.3 0.3 

16 0230 74 10 28 0.0 0.3 0.3 
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Uve Dead. 

ZQB 100 
171 136 

Live .. % Type 
dead seen SUNey Method 

308 98 /NO)( FOOT 
307 95 INDX FOOT 

OtMr 
spec\EIS 

ol ol ol () 

ol ol ol 0 

Comments Agency 

ZOI OOI 00 00 

oo1 ool oo 00 
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Summer 1975 

Reach
Estimate = 
Method
Qualrty rating -
Comments -

River mile 0.0·0. 7 
706 
AUC -10 DAY STREAM LIFE 
Good 
Amplitude and timing of peak somewhat ambiguous, . but possible range of variation in peak 
portion of AUC curve only results in a maximum variation from current value of < -20 %. 

Original escapement estimate = 844 (AUC). 

Table 4: 1975 chum survey dala 0 3 through ct. 1 

WRIA Year 

16 0230 75 

16 0230 75 

16 0230 15 

16 0230 75 

Summer 1976 

Reach
Estimate = 
Method
Quality rating -
Comments-

Lower Upper Live+ % Type Olhor 
Month Day fW RM Length Live Dead dead seen survey Mettiod species Com menu Agency 

9 8 0.0 

9 23 0.0 

10 B 0.0 

fO 24 0.0 

River mile 0.0-0.7 
1,612 

0.7 0.1 

0.7 0.7 

0.7 0.7 

0.7 0.7 

2 0 2 95 INDX FOOT 

290 7 297 95 IND)( FOOT 

168 92 260 90 INDX FOOT 

20 :u u 90 IN OX FOOt 

Single survey expansion by a timing model - 1978 AUC timing data 
Poor 

0 0 0 0 00 00 00 

0 0 0 0 20 DO 00 

0 0 0 0 00 00 00 

0 0 0 0 23 00 00 

Used 1878 timing data, with Sept 21, 1976 live ·count because the two 1976 surveys 
suggested a similar spawning pattern to 1978. Sept. 21 survey card commented spawning 
had "apparentty peaked" already, which fits in with pattern observed in Hood Canal this year -
spawning terminated in early October 1976 on other Hood Canal streams that had more 
complete spawning survey data. 

Original escapement estimate= 2,Z06 (AUC). 

00 

00 

00 
00 

Table 5: 1~78 chum survey data througn Oct. 31 

WRIA Year 

18 0230 76 

18 0230 75 

Summer1977 

Reach
Estimate= 
Method
Quality rating -
Comments -

Lowet Upper Live+ % Type Other 
Month Day RM RM Length Live ~ad dead sean survey Method species Commeots Agency 

9 13 0.2 0.7 0.5 411 11 422 90 INDX FOOT o[ o[ oJ 0 oo[ ooj co 00 
9 21 0.0 

River mile 0.0-0.7 
420 

0. 7 0.7 

AUC - 10 DAY STREAM LIFE 
Poor 

783 147 910 95 IN OX FOOT Dj 0[ o[ 0 20[ 601 DO 

The following t.~ncertainties were present in the AUC curve derivation process: 1) Large (29 
days) gap between second and third surveys. 2) Amplitude and timing of peak region of AUC 
curve ambiguous because of problem #1, and 3) Descending limb of AUC curve mostly 
undefined by data, except for some indication of mid - October spawning activity (Oct 17 
survey). Curve was subjectively derived from knowledge of spawning patterns for other 
years. 

Original escapement estimate = 532 (AlJC). 

00 
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Table e· 1977 chum survey oata through Oct. 31 

WRJA Year 

16 0230 T7 

16 0230 n 
16 0230 11 

Summer 1978 

Reach
Estimate = 
Method
Quality rating -
Comments -

Lower Upper live+ % Type Other 
Month Day RM RM Lenglh Live Dead dead seen survey Method species Comment> Agency 

9 13 0.4 

9 18 0.0 

10 f7 0.1 

River mile 0.0-0.7 
1,331 

0.1 0.3 
0.7 0.7 

0.1 D.8 

AUC -10 DAY STREAM LIFE 
Good 

58 1 59 

196 67 11S3 
24 115 139 

BS INDX FOOJ 0 0 0 0 00 00 00 

90 INDX FOOT f 0 0 0 00 00 00 

98 INDX FOOT 1 3 0 0 12 20 60 

Five surveys to define data, but amplitude of peak somewhat ambiguous, However, possible 
range of variation In peak portion of AUC curve only results in a maximum variation from 
current value of< -20 %. Assumed live fish observed on Ocl 25 survey were fall chum due 
to time period of survey observation. 

Original escapement estimate= 1,365 (AUC). 

00 

00 

00 

Table 7: 1978 chum survey clala throu.~h 0 ct. 31 

WRIA Year 

16 0230 78 

16 0230 71J 

16 0230 1B 

16 0230 78 
16 0230 78 

16 0230 78 

Summer 1979 

Lower Upper Live+ 'Yo · Type Other 
Month Day RM RM Length Uve Dead dead seen survey Method species 

9 5 0.2 

9 19 0.2 

10 5 0.0 

10 11 0.0 

10 fB 0.0 

10 25 0.0 

River mile 0.0-0.7 · 
163 

0.1 . 0.5 
0.7 0.5 

0.7 0.7 

0.7 0.7 

0.7 0.1 

0.7 0.7 

110 0 110 95 IN OX FOOT 

529 67 . 590 80 IN OX FOOT 

108 317 425 90 fNOX FOOT 
24 371 401 90 INO:X FOOT 
4 430 434 90 /Nl»l FOOT 

33 181 214 90 INOX FOOT 

Single survey expansion by a timing model ~ 1978 AUC timing data 
Poor 

4 0 

0 0 

0 0 

0 0 
1 0 

0 0 

Comments Agency 

0 0 OD 00 00 oo 
0 0 00 00 00 00 

0 () 00 00 OD 00 

0 0 00 00 00 00 
0 0 00 00 00 00 

0 0 00 00 00 00 

Reach
Estimate= 
Method
Quality rating -
Comments - Since only one survey was conducted during period of significant spawning activity, data was 

insufficient to draw an AUC curve that isn't largely subjective. Used 1878 timing data 
because the two 1976 surveys suggested a similar spawning pattern to 1976. 

Original escapement estimate= 180 (AUC). 

Table 8: 1979 chum :survey data through Oct. 31 

WRIA Year 

16 0230 19 

16 0230 79 

16 0230 19 

16 0230 79 

Summer 1980 

Lower Upper 
Month Day RM RM 

9 20 0.2 

10 10 0.0 

10 15 0.1 

10 24 0.1 

River mile 0.0-0.7 
247 

0.7 

0.7 

0.1 

0.7 

length live 

0.5 

0.1 

IU 

0 .6 

Reach
Estimate = 
Method
Quality rating -

AUC - 10 DAY STREAM LIFE 
Good 
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Live~ 

Dead dead 

76 21 97 

2 25 27 
0 IJ 8 

0 a 0 

% Type Other 
seen survey Method species 

85 INDX .FOD7 3 0 

9$ INOX F007 D 0 

90 IND:X FOOT 0 0 
30 INDX FOOT 0 0 

0 
() 

0 

0 

Comments Agency 

0 00 OQ 
D 20 60 
0 60 00 

0 31 00 

00 00 

00 00 

00 00 

00 00 
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Comments - Start point of AUC curve not defined by data. but range of possible alternative start points 
(used "educated guess· for start point of curve derivation} does not significantly influence final 
estimate. 

Original escapement estimate = 273 (AUC). 

h 0 3 Tabla 9: 1 e8C ::hum SUJVey data t rou~ h ct. 1 

WRIA Year 

16 0230 80 
16 0230 80 

16 0230 80 
16 (1230 80 

Summer 1981 

Reach
Estimate = 
Method
Quality rating -
Comments -

Lower Upper Live+ % Type Other 
Month Day RM RM Length Live Dead dead seen SUIVey Method species Cqmmentll Agency 

9 15 0.2 
9 25 0.0 

10 7 0.2 
10 17 0.2 

River mile 0.0..0.7 
293 

0.7 0.5 

0.6 0.6 

0.7 0.5 
0.7 0.5 

AUC -10 DAY STREAM LIFE 
Fair 

44 0 
72 5 

88 33 
16 69 

44 90 INDX FOOl 4 0 0 0 00 00 00 
77 99 INDX F001 " 0 0 0 20 00 00 

121 90 INDX FOOl 0 0 a 0 (}() 00 00 
85 90 INDX FOOT 0 0 0 0 20 00 00 

Both WDF and PNPTC conducted spawning surveys. Used WDF data due to greater 
consistency in length of stream reach surveyed, and timing of surveys. Start point of AUC 
curve not clearly defined by data. A typical mid-September start point was assumed, based 
on lack of fish observed on Sept 16 PNPTC survey. 

Original escapement estimate = 492 (AUC). 

00 

00 

00 

00 

Table 10: ··981 c:tlum suNev data through Oct 31 

WRIA Year 

16 0230 81 

16 0230 81 
16 0230 81 

16 0230 81 

16 0230 81 

16 0230 81 

16 0230 81 
16 0230 81 

16 0230 81 

16 0230 81 

16 0230 81 

16 0230 81 

Summer 1982 

Reach
Estimate= 
Method
Quality rating • 
Comments -

Lower Upper 
Month Day RM RM 

9 16 0.0 

9 16 0.0 
9 17 0.0 

9 23 0.1 
9 24 0.0 

10 1 0.2 

1() 2 0.0 
10 8 0.0 

10 15 0.0 
10 19 0.3 

10 22 o.o 
10 29 0.0 

River mile 0.0-0.7 
84 

0.0 

0.5 
0.3 

0.7 

0.2 
0.7 

0.2 
0.2 
0.2 

0.1 
0.3 

0.2 

Length live 

0.0 
0.5 
0.3 
0.6 

0.2 
0.5 

0.2 
0.2 
0.2 

0.4 
0.3 

0.2 

AUC - 1 0 DAY STREAM LIFE 
Good 
None. 

Live+ % Type 
Dead dead seen survey 

0 0 0 as SPOT 

0 0 0 99 SUPP 

78 8 86 90 IN OX 

147 19 166 85 INDX 

62 0 62 95 SUPP 
139 54 193 90 INDX 

22 25 47 95 SUPP 
0 36 36 95 SUPP 

0 20 20 95 SUPP 

2 20 22 80 INDX 

0 28 28 95 SUPP 

0 0 0 80 IN OX 

Original escapement estimate = 100 (Educated guess). 
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Other 
Method species 

FOOT ·0 0 () 0 
FOOT 0 0 0 0 

FOOT 4 0 0 0 
FOOT 3 0 0 0 

FOOT 0 0 0 .0 

FOOT 3 4 0 0 
FOOT 0 0 0 0 
FOOT 0 0 ll 0 

FOOT 0 0 0 0 
FOOT D 0 0 0 

FOOT 0 0 0 0 
FOOT 4 0 0 0 

Comments Agency 

21 S7 
21 57 

00 00 
00 00 

20 00 

00 00 

20 00 

23 00 
2() . 00 

00 (}() 

20 00 

23 30 

00 40 

00 40 

00 40 

00 00 

00 40 

00 00 

00 40 
00 40 

00 40 

00 00 

00 40 

00 40 
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Tab'e 11: 1982 chum sur<ey data lhfoo ~h 0 ct 31 

WRIA Year 

16 0230 82 
16 0230 82 

16 0230 82 

Summer1983 

Lower Upper 
Month Day RM RM 

9 14 0.2 

9 21 0.1 
10 15 0.2 

River mile 0.0-0.7 
18 

0.7 

0.1 

0.7 

Length Live 

0.5 10 

0.6 39 

0.5 7 

Sept. 291ive +dead+ Oct. 121ive 
Poor 

Lilla+ % Type Other 
Dead dead seen survey Mettlod spe<:le:s Comments Agency 

1 11 90 INDX FOOT 0 0 0 0 20 00 00 00 

7 .us 99 INDX FOOT 0 0 0 0 20 00 00 00 

11 18 90 IN D)( FOOT 0 0 0 0 21 31 60 00 

Reach
Estimate = 
Method
Quality rating -
Comments - Low numbers of fish observed and limited number of surveys make attempting an AUC 

estimate questionable, due to irregularities that are typically present in entry patterns of low 
run sizes. 

Original escapement estimate = 50 (Educated guess). 

Table 12: 1983 dlum survey data tlli'OIJ~h Oct 31 

WRIA Year 

16 0230 S3 

16 0230 S3 

18 0230 83 

Summer1984 

Lower Upper 
Month Day RM RM 

9 .29 o.o 
10 12 o.o 
10 19 0.0 

River mile 0.0..().7 
187 

0.7 

0.7 
0.7 

Length Live 

0.7 

0.1 
0.7 

AUC -10 DAY STREAM LIFE 
Good 

Live+ % Type 
Dead dead seen survey 

11 4 15 IS IN!J!5 
3 12 15 95 INDX 
0 12 12 95 INDX 

Other 
Method species Comments Agency 

FOOT 3 4• 0 0 20 60 ·oo 00 
FOOT 1 3 0 0 20 00 00 00 
FOOT ·3 0 0 0 20 00 00 00 

Reach
Estimate = 
Method
Quality rating -
Comments - Six surveys to define AUC curve, but lack of a clearly defined start date and data to support 

ascending limb of AUC curve prevented a "very good• rating. 

Original escapement estimate= 217 (AUC}. 

Table 13: 1984 chum survey <lata ttlrougn Oct. 31 

Lower Upper 
WRIA Year Month Day RM RM Length 

16 0230 84 9 '7 0.5 0.0 .o.s 
18 0230 84 9 24 0.0 0.7 0.1 

16 0230 84 10 1 0.0 0.7 0.1 

18 0230 84 10 8 t).O 0.1 0.1 
16 0230 84 10 15 o.o 0.7 ().7 

16 0230 84 10 22 0.0 0.1 0.7 
16 0230 84 10. 29 .o.o 0.7 0.7 
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Live+ 
Live Dead deed 

0 0 0 
83 9 92 

77 28 105 
6D 51 111 

16 22 38 
1 27 26 

0 26 26 

% Type Othec 
seen survey MethO<I species 

99 SPOT FOOT 0 0 
99 IN OX FOOT 4 0 

99 IN OX FOOT 4 0 
99 IN OX F001 1 0 

99 IN OX FOOT 4 0 
99 INDX F001 0 0 
9G INDX FOOT 0 0 

0 0 
0 0 

0 0 
0 0 

0 0 
0 0 

0 0 

Comments Agency 

20 00 
20 DO 
20 00 

20 00 

20 00 
20 00 

20 00 

00 00 

00 00 

00 00 

00 00 

00 DO 

00 DO 
00 00 
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Summer 1985 

Reach
Estimate = 
Method
Quality rating -
Comments -

River mile 0.0..0.7 
92 
Single survey expansion by a timing model-1988 AUC timing data 
Poor 
Timing of run assumed to be similar to 1988, as indicated by low dead : live ratio on Oct. 
survey that indicated spawning hadn't peaked yet. Used Oct. 3, 1985 live count for 
expansion. 

Original escapement estimate = 81 (AUC). 

Table 14: 1985 chum survey data ltlrough Oct 31 

WRIA Year 

16 023!1 85 
16 0230 85 

Summer 1986 

Reach
Estimate = 
Method
Quality rating -
Comments-

Lower Upper Live+ % Type 01tlar 
Month Day RM RM length Live Dead dead seen Sl.lfVey Method species Comments Agency 

10 3 0.0 

10 14 0.3 

River mile 0.0-0.7 
97 

0.1 0.1 
0.7 0.4 

AUC -10 DAY STREAM LIFE 
Good 

39 1$ 

e 21 

54 99 INDX FOOT OJ O! OJ 0 201 ool oo 
'lJ 90 INDX FOOT 41 oj OJ 0 201 ooJ oo 

Only the starting point of run is not clearly defined by data. Amplitude of peak is slightly 
ambiguous. Potential range of variation in either factor will have little effect on estimate. AU 
fish observed on Oct. 30 were considered fall chum que to time period of observation. 

Original escapement estimate= 102 (AUC). 

00 

00 

Table 15: 1986 chum survey data lllrouRh Oct. 31 

WRIA Year 

16 0231) 86 
16 02:!0 86 
1/J 0230 86 
16 02311 86 
16 0230 86 
16 023() 86 
16 D230 86 

Summer1987 

Reach
Estimate = 
Method
Quali~/ rating -
Comments -

Lower Upper 
Month Day RM RM 

9 15 o.o 
9 22 0.1 

10 1 0.1 

10 1 0.2 

10 15 0.3 

10 21 0.0 

10 so 0.0 

River mile 0.0-0.7 
32 

0.7 

0.1 

0.7 
0.7 

0.1 

0.2 

0.3 

Length Uve 

0.7 

o.s 
0.6 

0.5 

0.4 

0.2 

0.3 

AUC - 10 DAY STREAM LIFE 
Goad 

Uve+ 
Dead dead 

19 2 21 

4B 1 .., 
38 19 '7 
13 31 '" 6 31 37 

4 19 23 
3 1 4 

% Type Other 
seen SUNey Mathod species Comments Agency 

95 INDX FOOT 0 0 0 () 00 00 00 00 

95 INOX FOOT . 0 0 0 0 00 00 00 00 

90 INDX FOOT 0 0 0 0 20 00 00 00 

95 IN OX FOOT 0 0 0 0 20 00 00 00 
90 INDX FOOT 0 0 0 0 20 00 00 00 

90 IN OX FOOT 0 0 0 .0 20 00 00 00 
70 IN OX FOOT 0 0 0 0 27 30 38 00 

AUC curve was drawn flat between first and second data points because dead count on Sept. 
30 survey suggest all fish from the first survey on Sept. 15 had died, and the Sept. 30 live 
count suggested about the same number of new fish had moved in since that time. Starting 
point of run open to some interpretation. A "professional guessM was used for start point of 
AUC curve. · 

Original escapement estimate = 40 (AUC). 
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Table 16: 1987 chum survey data lhrou~h OCt. 31 

WRIA Year 

16 0230 81 

16 0230 trl 
16 0230 trl 

16 0230 trl 

Summer1988 

Reach
Estimate= 
Method
Quality rating -
Comments -

Lower Live+ % Other Upper Type 
Mon1h Day RM RM length Live Dead dead seen survey Method species Corrments [Agency 

9 3 0.3 

9 15 0.3 
g 30 0.4 

10 9 0.3 

River mile 0.0.0.7 
275 

0.7 0.4 
0.7 0.4 
0.7 0.3 
0.7 0.4 

AUC- 10 DAY SlREAM LIFE 
Good · 

0 0 

10 () 

11 11 

7 7 

0 90 INDX FOOT 3 0 0 0 OD 00 00 

10 99 IN OX FOOT 3 0 0 0 20 00 00 

22 95 INDX FOOT 3 0 0 0 Of) 00 00 

14 99 IN OX FOOT 3 0 0 0 20 00 00 

Exact start and end periods open to some interpretation. Start and endpoints were derived 
by following·slope of the line through the first and last·survey data points to intersection with 
the x-axis. The starting and ending dates described by this p_rocess were consistent with 
typical start and end dates for this stream. All live fish observed on Oct. 26 survey were 
assumed to be fall chum, due to time period of observation. 

Original escapement estimate = 268 (AUC). 

OD 
Of) 

00 

00 

d th hO Table 17: 1986 dlum survey ala rougr ct. 31 

WRIA Year 

16 0230 88 

16 0230 88 
16 0230 88 
16 0230 88 
16 0230 88 

Summer 1989 

Lower Upper 
Month Day RM RM 

9 16 0.0 
9 2:7 0.0 

10 4 0.0 

10 13 0.0 
10 26 0.0 

River mile 0.0..0.7 
43 

0.7 
0.7 

0.7 

0.7 
0.7 

Length Live 

0.7 
0.7 
0.7 

0.7 

0.7 

AUC -10 DAY STREAM LIFE 
Good 

Dead 
39 0 

124 12 

103 33 
32 83 

4 33 

live+ % Type Othet 
deao seen SUIWY Method species Comments Agency 

39 95 IN OX F007 0 0 D 0 20 61 00 00 
136 90 INDX ·FOOl 0 (J () 0 61 00 00 00 
136 90 INDX FOOl 4 0 () 0 61 DO 00 00 

115 90 IN OX F007 0 0 0 0 20 61 00 00 
37 95 IN OX FOOT 4 0 0 () 20 60 61 00 

Reach
Estimate = 
Method
Quality rating -
Comments - Slight ambiguity in start timing (assumed 2 days after Sept. 8 - no dead were observed on 

Sept. 18 survey, so it was assumed fish entry had started < 10 days ago) and endpoint of run 
(used a typical endpoint- Oct. 20). 

Original escapement estimate= 43 (AUC). 

Table 18' 1989 chum survey data through Oct 31 

l.owef Upper 
VVRIA Year Month Day RM RM Length 

16 0230 89 9 8 0.0 0.7 0.7 

. 16 0230 89 9 11J 0.0 0.7 0.1 

16 0230 89 9 28 Q.O . 0.7 0.7 

16 0230 89 10 9 o.s 0.7 0.4 

16 0230 89 10 20 0.0 0.7 0.7 
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Live+ 
Live Dead deacf 

0 0 0 
9 0 9 

18 1 19 

10 1 17 

0 2 2 

% Type Other 
seen survev Malttod species 

80 INDX FOOT 3 0 

95 INDX FOOT 3 0 

80 INDX FOOT 3 0 

90 IN OX FOOT 1 3 

70 INDX FOOT s 4 

0 0 
0 0 

0 0 

4 0 
0 0 

Comments Agency 

20 00 
20 DO 
20 60 

20 00 

20 60 

00 00 

00 00 

00 00 
()(} 00 

00 00 
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Summer 1990 

Reach
Estimate = 
Method
Quality rating -
Comments -

River mile 0.0-0.7 
2 
Oct. 9 live + dead count. 
Fair 
No surveys conducted in September. It is possible a few spawners were missed. All fish 
observed on Oct. 31 survey were assumed to be fall chum, due to date of survey. 

Original escapement estimate= 5 (Educated guess). 

Table 19: 1990 chum survey data through Oct 31 

WRIA · Year 

16 OZJO 90 

16 0230 90 

16 0230 90 

16 0230 90 

Summer 1991 

Reach
Estimate = 
Method
Quality rating -
Comments -

Lower Upper 
Month Day RM RM 

10 9 0.0 

10 17 0 .0 

10 25 0.6 

10 31 0.0 

River mile 0.0-0.7 
30 

0.7 
0.7 

0.7 

0.7 

Len gill Live Dead 

0.7 2 

0.7 0 

0.1 0 

0.7 35 

(Sept. 18 + Oct. 16) live + dead counts 
Poor 

Live+ 
dead 

0 2 

0 0 

0 0 

0 3S 

% Type Other 
seen survey Method species corrments Agency 

90 INDX FOOT . 1 4 0 0 .20 . 61 60 00 

75 INDX FOOT 4 0 0 0 60 .23 00 00 

35 IN OX FOOT 0 0 0 0 00 24 00 00 

75 IN OX FOOT 4 0 0 0 23 61 00 00 

AUC method not used because of insufficient number of surveys per unit of time, and lack of 
surveys during typical period of peak spawning in early October to document spawning 
activity during this period. 

Original escapement estimate = 79 (AUC). 

Table 20: 19~1 chum survey data lhro~ ~h Oct. 31 

\NRIA Yeat 

16 02JCI 91 

16 023(! i 91 

16 0230 91 

Summer 1992 

Reach
Estimate = 
Method
Quality rating 
Comments -

Lower Upper Live+ % Type Oth.er 
Month Day RM RM Length uve Dead daad seen survey Method species CoJmlantJ; Agency 

9 111 0.0 0.7 0.7 15 0 15 90 INDX FOOT 3 0 0 0 li1 26 31 DD 

10 16 0.3 0.7 0.4 10 5 15 80 INDX FOOT 1 3 0 0 23 liD 00 00 

10 29 0.0 0.7 0.7 7 3 10 95 INDX FOOT 4 0 0 0 20 61 DO 00 

River mile 0.0-0.7 
90 
AUC -10 DAY STREAM LIFE 
Fair 
The following uncertainties were present in the AUC curve derivation process: 1) Some 
ambiguity In amplitude and timing of peak region of AUC curve. 2) Ambiguity about endpoint 
of summer chum spawning, due to possible overlap with fall chum entry. There was an 
increase in live counts between Oct. 12 and Oct. 21 surveys that suggests an early incursion 
of fall fish. All live fish observed on Oct. 21 and 31 surveys were assumed to be fall chum. 
The summer chum AUC curve was terminated at - Oct. 21. 

Original escapement estimate = 81 (AUC). 
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Table 21: 1992 chum suNey data through Oct. 31 

VIIRIA Year 

16 0230 92 
16 0'230 92 
16 0230 92 
16 0230 92 

16 0230 92 

16 0230 92 

16 0230 92 

Summer 1993 

Reach
Estimate = 
Method
Quality rating -
Comments -

Lower Upper Live+ % Type Other 
Monttt Day RM RM Length Live Dead dead seen SUNey Melhcxl species Comments Agency 

9 10 0.2 

9 18 o.o 
9 29 0.2 

10 7 0.0 

10 12 0.2 
10 21 0.0 

10 30 0.0 

River mile 0.0-0.7 
72 

0.1 0.5 
0.7 0.7 

0.7 0.5 
0.7 0.7 
O.T 0.5 
0.7 0.7 

0.7 0.7 

AUC ~ 10 DAY STREAM LIFE 
Good 

8 0 
39 7 

28 Zf 
8 21 

15 39 

17 12 

211 14 

8 95 IN OX FOOT 0 0 0 0 20 60 61 

46 95 IN OX FOOT 0 0 0 0 20 60 61 

fi4 95 IN~ FOOT 0 0 0 0 20 60 61 

29 90 tNOX FOOT 0 0 0 (J 2() 61 00 

54 95 IN OX FOOT (} 0 0 0 20 61 00 

29 90 INDX FOOT 0 0 0 0 60 61 21 

225 80 IN OX FOOT 0 0 0 0 24 60 61 

Definitely a conservative estimate, given AUC total is not much higher than Oct. 6 survey live 
+dead count of 451ive and 19 dead. All live fish observed on Oct 29 survey were assumed 
to be fall chum. due to date of observation. 

Original escapement estimate= 65 (AUC). 

()() 

00 
0() 

00 

00 
00 
00 

Table 22: 1993 Chum survey data through Oct. 31 

WRIA Year 

16 0230 93 
16 0230 93 

16 0230 93 
16 ()230 93 
16 0230 93 
16 0230 93 

Summer 1994 

Reach· 
Estimate= 
Method
Quality rating -
Comments -

Lower Upper 
Month Day RM RM 

9 2 0.0 

9 9 0.0 

9 22 0.0 
10 6 o.o 
10 18 0.0 
10 29 0.0 

River mile 0.0-0.7 
105 
AUC 
Fair 

0.7 

0.7 

0.1 
0.7 

0.7 
0.7 

Uve+ 
Leng1h live Dead dead 

0.7 0 0 0 
0.7 0 0 0 

0.1 6 0 6 

0.7 45 19 64 

0.7 0 4 4 

0.7 8 2 1G 

% Type Other 
seen SUfVSY Method species COmments Agency 

95 IN OX FOOT 0 0 0 0 20 60 00 00 

95 IN OX FOOT 0 0 0 3 20 00 00 00 

9o IN{)i FOOT 0 0 4 3 31 20 61 00 

95 IN7iX FOOT 0 0 1 3 2C 61 00 00 

95 INc))( FOOT 0 1 3 4 20 61 00 00 
9S INDX FOOT 0. 0 3 4 20 31 33 00 

Ascending portion of AUC curve very well defined by data, but post-peak period is 
problematic to derive, due to lack of surveys between Oct. 12 and 28 to identify endpoint of 
summer spawning. A conservative endpoint of approximately Oct. 22 was selected for 
termination of AUC curve. Use of this endpoint gives AUC curve a post-peak AUC curve 
slope that is about as steep as is usually observed, so the total AUC estimate can be 
considered conservative. All live chum observed on Oct. 28 survey were assumed to be fall 
chum due to date of observation. 

Original escapement estimate = 149 (AUC). 

Table 23· 1994 Chum survev data tttrougll Oct 31 

Lower Upper 
WRIA Year Month Day RM RM Length 

16 0230 94 9 12 0.0 0.7 0.7 

16 0230 94 9 20 (}.0 0.7 0.7 

16 0230 94 10 4 0.0 0.7 0.7 

16 0230 !U 10 12 o.o 0.7 0.7 

16 0230 94 10 28 0.0 0.7 0.7 
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Live Oead 

0 (} 

15 0 
35 7 

48 14 

18 8 

Live+ % Type 
dead seen survey Meti'IO<I 

0 95 IN OX F001 

15 90 INDX FOOT 

42 90 IN OX FOOT 

82 95 INDX FOOT 

26 95 IN OX FOOT 

Other 
spe<:ies 

0 0 0 0 
0 0 0 0 
4 0 0 0 
4 0 () 0 

0 0 0 0 

Comments Agency 

20 60 
20 60 
20 61 
20 61 
20 60 

61 00 

61 00 

00 00 
00 00 

00 00 
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Summer 1995 

Reach
Estimate = 
Method
Quality rating -
Comments -

River mile 0.0-0. 7 
79 
AUC -10 DAY STREAM LIFE 
Fair 
The following uncertainties were present in the AUC curve derivation process: 1) Start point 
of spawning undefined by data. A typical mid-September point was used. 2) Amplitude and 
timing of peak period not clearly defined by data. Moderately high dead : live ratio suggests 
Oct. 6 survey was at or just before peak period of spawning. 

Original escapement estimate = 11 0 (AUC). 

Table 2~: 1995 chum survey data through Oct. 31 

WRIA Year 

18 0230 95 
16 0230 95 
18 0230 95 

Summer 1996 

Reach
Estimate = 
Method
Quality rating -
Comments -

Lower Upper Uve+ . % Type ouier 
Month Day RM RM length Uve Oead dead seen survey Method species Comments Agency 

9 ' 25 0.0 

10 5 o.o 
10 23 0.0 

River mile 0.0-0.7 
40 

0.7 0.7 

0.7 0.7 

0.7 0.7 

AUC -10 DAY STREAM LIFE 
Fair 

52 9 61 

18 7 25 

1 4 s 

90 INCJ>C FOOT 1 3 0 0 20 60 61 

95 IND>C FOOT 1 3 0 0 20 60 61 

95 JNCJ)( FOOT 4 0 0 0 2D 61 00 

The following uncertainties were present in the AUC curve derivation process: 1) Amplitude 
and timing of peak period of curve not clearly defined by data, and 2) Endpoint of AUC curve 
not clearly defined by survey data. Peak was assumed to lie between Sept. 27 and Oct. 11 
surveys due to the transition in the dead : live ratio from very low to moderately high. 
Amplitude of peak of curve subjectively derived from slope of line through these two survey 
points, and 3) Fall chum overlap. There is a large increase in the live count between the Oct. 
11 and Oct. 24 surveys. The Oct. 24 fish are assumed to be mostly early arriving fa·n chum. 
so the AUC curve was subjectively tenninated on -Oct. 23, which is a typical completion 
date for this stream. 

Hatchery fish adjusted wild spawning estimate·= (Total AUC fish*days- (rack return, capture 
*assumed 5 day stream life before entering rack, capture))/10 day stream life for wild chum= 
{697- (60 * 5)) /10. Assumed a 5 day average stream life because large number of the fish 
captured were reported at or near spawning condition, or spawned out. 

Original escapement estimate = 69 (AUC). 

00 
00 

00 

Table 25: 1996 chum survey data through Oct. 31 

Lower Upper 
WRIA Year Month Day RM RM Length 

16 OZ30 96 9 5 0.3 0.1 0.4 

16 0230 96 9 19 0.0 0.7 0.7 

16 . 0130 96 9 27 0.0 0.7 0.7 

16 0230 96 10 11 0.0 0.7 0.7 

16 Dt30 98 10 24 0.0 0.7 0.7 
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Uve+ 
Live Dead dead 

3 0 3 

5 2 7 

29 4 33 
18 17 36 

93 6 99 

% Type Other 
seen survey Method spede& 

ss INDX FOOT 4 0 

95 INCJX FOOT 4 0 

95 INDX FOOT 1 4 

95 INDX FOOT 1 4 

75 IN OX FOOT 1 0 

comments 

0 0 00 20 

0 0 20 00 
0 0 20 61 

0 0 20 61 
0 0 24 DO 

Agency 

60 00 

00 00 

00 00 

00 00 

00 00 
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Summer 1997 

Reach~ 

Estimate = 
Method
Quality rating ~ 
Comments-

River mile 0.0-0.7 
10 
AUC ~ 10 DAY STREAM LIFE 
Poor 
The following uncertainties were present in the AUC curve derivation process : 1) Irregular 
AUC curve shape, which is probably an artifact of the overall low abundance of chums, and 
2) Endpoint of AUC curve not clearly defined by survey data, due to fall chum entry. There is 
a large increase in the live count between the Oct. 7, Oct. 2.1 and Nov. 4 surveys. The Oct. 
21 fish are assumed to be mostly early arriving fall chum due to the date, and indication of a 
strong early chum incursion, suggested by the upward increase in live fish from the Oct. 7 to 
Nov. 4 surveys. The AUC curve was subjectively terminated on - Oct. 13, which is a fairly 
early end to summer chum spawning on this stream, except in years of small runs or early 
peak spawning period. · 

Hatchery fish adjusted wild spawning estimate= (Total AUC fish*days- (rack return, capture 
*assumed 2 day stream life before entering rack, capture))/10 day stream life for wild chum= 
(128- (16 * 2}) /10 .. Assumed a 2 day average stream life because fish were all captured at 
a rack and should have ·entered quickly due to short nature of stream. 

Table26: dlalh hN 4 1997 chum BUTIIIIY a rou~r av. 

WRIA Year 

16 0230 97 

16 0230 97 

16 tn30 97 

16 0230 97 

16 0230 97 

ffl 0230 97 

16 0230 ':tT 

16 0230 IJ7 

Summer 1998 

Reach
Estimate= 
Method
Quality rating -
Comments-

Lower Upper Live+ % Type Olhet 
Month Day RM RM Length Live Dead dead. seen survey Method species comments A!Jer'f':f 

8 25 0.0 

9 2 0.0 

fJ 9 0.0 

9 11 0.0 

9 22 0.0 
10 7 0.0 

10 21 0.0 

11 .. 0.0 

River mile 0.0~0.7 
4 

0.7 0.7 

0.7 0.7 

0.1 0.7 
0.7 0.7 

0.7 0.7 

0.7 0.7 

0.7 0.7 

0.7 0.7 

0 0 0 99 INDX FOOT 

0 0 0 95 IN OX FOOT 
0 0 0 80 IN OX FOOT 
8 0 8 70 INDX FOOT 
2 1 3 110 IN OX FOOT 

" " • 85 INDX FOOT 
10 0 10 95 IN OX FOOT 

122 1 123 85 INOX FOOT 

Rack crew estimate of fish that sneaked past weir at high tide 
Fair' 

3 4 0 0 .20 00 00 

1 3 0 0 .20 00 OD 

3 0 0 0 20 43 flO 
1 3 4 0 21 :u 60 

1 3 4 0 2D 61 00 
1 3 4 0 23 00 00 
1 4 0 0 20 60 61 .. 0 0 0 23 60 61 

Rack was installed all season at tidewater to-capture all incoming summer chum for a stock 
restoration project. Four. fish were observed upstream of weir by survey crew (a side channel 
allowed fish to sneak by at high tide).Twenty fish (11 M, 9 F) were captured at weir, and 
accounted for in "off-station" category. 

00 

00 
(1(1 

00 
DO 

00 

00 

00 
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Appendix 6 ~ Hamma Hamma R. (WRIA 16.0251) summer chum natural spawning escapement summary 

Introduction 

Good chum spawning habitat exists from river mile 0.3 upstream to the "Blue Hole" at - liver mile 1.8 (a very deep 
pool at the lower end of a canyon). There is some limited spawning habitat from river mile 1.8 and 2.0 (the 
"Green Hole"). Stream gradient becomes much steeper upstream of the Blue Hole, and there is minimal chum 
spawning habitat. Tidal influence extends up to about river mile 0.3, with habitat below this point consisting 
primarily of a holding area for incoming fish, and some limited inter-tidal spawning area. 

Dead: live count ratios from spawning survey data can be an unreliable indicator of the progression of the 
season's spawning activity in this stream because (as with the neighboring Dosewallips and Duckabush Rivers) , 
the large size and "flashy• hydrologic character of this streams rapidly flushes carcasses out of the drainage. High 
pink densities in Odd-return years often makes accurate census of summer chums in difficult {counts are typically 
conservative in these situations). 

From 1983 to present survey data was periodically summarized into two reac;hes, river mile 0.0- 1.0, and 1.0 ~ 1.8 
on the field data summary cards. This information was originally combined to a single reach when reported in 
WDFW spawning ground database. To provide more information on distribution of spawning fish, data reported in 
accompanying tables displays fish counts stratified by reach where possible. John's Cr. is discussed separately. 
Previously, John's Cr. was summarized as part of a "Miscellaneous 126 streams .. escapement category in WDF 
summer chum escapement summaries. 

In the years 1974-79 spawning surveys were only conducted from river mile 0.0-1.0. To adjust for this missing 
census data when the estimates were derived. for these years, AUC curves were generated for the RM 0.0-1.0 and 
1.0-1.8 reaches for a selected group of years that the survey data was available stratified into the river mile 0.0-1.0 
and 1.0-1.8 reaches (Table 1). The data is somewhat variable in terms of fish distribution between the two 
reaches- in three years (1988, 1993, 1995) the upper stream reach comprised a significant (40% +}portion of the 
total spawning activity, in two years the upper reach contained a more minimal (< 20 %) portion of the total 
escapement. Ron Egan (WDFW) suggested that the ratio of spawning activity observed in the 1988, 1993, and 
1995 return years is most representative of the regular spawning distribution. Also, early fall stream flows were 
consist~ntly higher in the 1970's than the years that were analyzed, so this would suggest the fish would have 
encouragement to distribute further upstream than in dry years. PNPTC and WDFW staff decided to use the 
average of 1983, 88. 92. and 93 return years for deriving an average expansion ratio for estimating escapement to 
the upper reach in those years escapement data was not collected for the reach in question. It was therefore 
assumed for the 1974 to 1979, and 1984~85 return years that the river mite 1.0-1 .8 spawning escapement 
estimates would be: 

a) Avg. RM 1.0+ escape. = 0.394 

b) 0.394 I 1 ~.394 = RM 1.0 + escape for year x I RM 0.0 to 1.0 escape for year x, which when solved for the 
unknown value = 

c) [(0.394) * (RM 0.0 to 1.0 escape. for year x)} I (1 - 0.394) = RM 1.0+ escape. for year x 

Table 1: Hamma Hamma River summer chum escapement estimates for the river mile 0.0-1.0 and 1.0· 1.8 
f. 1992 1996 stream reaches or the return years 1983, 1988. . 

1983 1988 1992 

RM 0.0-1.0 132 206 76 

RM 0.0·1 .0% 0.688 0.510 0.639 

RM 1.0-1.8 60 198 43 

RM 1.0-1.8 % 0.312 0.490 0.361 

Total1 192 404 119 

Notes: 
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1993 1994 1995 

34 307 241 

0.586 0.853 0.560 

24 53 189 

0.414 0.147 0.440 

58 360 430 

1996 

625 

0.839 

120 

0.161 

745 
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1: The sum of the two individual AUC escapement estimates win not (usually) equal the single AUC estimate usually use<Hor computing the 
reported escapement estimate. 

Survey data directly used in estimation process is highlighted in bold in the annual survey summary tables. 

Summer1968 

Reach
Estimate= 
Method
Quality rating -
Comments -

River mile 0.0-2.0 
13,239 
Single survey expansion by a timing model - 1978 AUC data 
N/A 
Used 1978 AUC timing data for estimate because it was one of the only good quality AUC 
curves that had clearly peaked prior to the Sept. 30, 1968 survey date (which appears to be a 
post-peak count by the dead: live ratio> 1). The 1968 Hamma Hamma, Duckabush Rand Big 
Quilcene R. the summer chum spawning survey data had the unusual situation of a dead count 
that approached the ·live count in the late-September/early October period (this was kind of 
early - review of historical survey data reveals the dead summer chum almost never 
accumulate sufficiently in these streams to equal or surpass the live counts until late in the 
spawning season. · · 

Original estimate - Index (RM 0.0 - 2.0) = 11,520 (AUC), Supplemental reach (RM 2.0+) = 
1,280 (Index'* 0.111 ). Total = 12,800. 

Table 2: 1988 dlum survev data thro~ n Oct. 31 

WRIA . Yeer 

16 0251 68 

Summer 1969 

Reach
Estimate= 
Method
Quality rating -
Comments -

lower Upper 
Mooth Day RM RM leflglh LiVe 

9 3(} 0.3 

Ri~er mile 0.0-2.0 
2,919 

z.o 1.7 

AUC - 10 DAY STREAM LIFE 
Fair 

~.922 

Dead 

U58 

LNe .. % Type othec 
dead seen SLWWY Method species Comments Agency 

6,180 0 IN OX FOOT if or oT 0 23J 13J (H) 0() 

The following uncertainties were present in the AUC curve derivation process: No data to define 
ascending section of AUC curve. Assumed a typical mid-September start point. Peak of curve 
was assumed to fall between Sept. 28 and Oct. 14 because the very low dead count on the 
Sept. 28 survey suggests this was a pre-peak observation. 

Original estimate- Index (RM 0.0- 2.0) = 2,820 (AUC), Supplemental reach (RM 2.0+) = 313 
(Index • 0.111). Total= 3,133. 

Table 3: 1969 c:hum survey data through Oct. 31 

Lower Upper Live+ % Type 
WRIA Year Month Day RM RM Leng1h Live Dead dead seen SUNe)' Method 

16 0251 S9 9 2B 0.3 2.0 1.1 917 4 921 10 IND:X FOOT 

16 0251 69 10 14 1.0 2.0 1.0 885 48 133 75 IND~ F007 
Notes: 
Oct 14 survey was terminated at river mile 1.0 due to shadow and glare problems 

Summer 1970 

River mile 0.0-1.7 
1,390 
Single survey expansion by a timing model - 1982 AUC data 
Poor 

other 
species Comments Agency 

11 31 ol 0 231 131 00 00 
11 31 ol 0 201 321 13 00 

Reach
Estimate = 
Method
Quality rating -
Comments- Used 1982 AUC timing data because it represented the expected spawning timing for this 
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stream. Sept ·28 survey data suggested spawning had not peaked yet, and therefore should 
have experienced a similar peak spawning timing of early October that was observed in 1982. 

Original estimate -Index (RM 0.0 - 2.0) = 1,910 (AUC), Supplemental reach (RM 2.0+) = 212 
{Index* 0.111 ). Total = 2,122 

Table 4: 1970 chum survey data throogh Oct. 31 

WRIA Year 

16 0251 10 

Summer 1971 

Reach
Estimate = 
Method
Qualitt rating 
Comments-

lower Upper live+ % Type 
Month Day RM RM Length Live Dead dead seen survey Method 

9 28 0.3 

River mile 0.0-2.0 
4,282 

2.0 1.1 685 67 752 90 INDX 

Single survey expansion by a timing model - 1982 AUC data 
Poor 

FOOT 

Other 
species Comments Agency 

fl Ol Oj 0 201 13J 00 00 

Used 1982 AUC timing data because it represented the expected spawning timing for this 
stream. Sept. 2a survey data suggested spawning had not peaked yet, and therefore should 
have experienced a similar peak spawning timing of early October that was observed in 1982. 

Original estimate- Index (RM 0.0- 2.0) = 5,930 {AUC), Supplemental reach (RM 2.0+) = 659 
(Index • 0.111 ). Total = 6,589. 

Table 5: 1971 dlum survey data throUQt1 Ocl31 

WRIA Year 

16 0251 11 

Summer 1972 

Reach~ 

Estimate= 
Method
Quality rating -
Comments -

Lower Upper live+ % Type 
Month Day RM RM Lenglh Live • Dead dead seen survey Method 

10 IJ 0.3 

River mile 0.0-2.0 
5,346 

2.0 1.7 1,996 414 2,410 90 INDX 

Single survey expansion by a timing model - 1982 AUC data 
Poor 

FOOT 

other 
species Comments 

11 3f Sf 0 201 13J 00 

Used 1982 timing data because data represented typical spawning timing for this stream. 

Age nay 

00 

Original estimate- Index (RM 0.0- 2.0) = 7,775 (AUC). Supplemental reach (RM 2.0+) = 864 
(Index* 0.111 ). Total = 8,639. 

Tables· 1972 chum survey data through Oct 31 

WRIA Year 

16 0251 72 

Summer 1973 

Reach
Estimate= 
Method
Quality rating -
Comments-

Lower 
Month Day RM 

10 6 

N/A 
No estimate 
NIA 
N/A 

0.3 

Upper 
RM 

2.0 

Live + 
Length Live oeoo dead 

1.7 1,309 w 2,598 

% Cfype Other 
seen survey Method species Comments Agency 

85 INDX FOOT 11 ... , Ol 0 201 13( 00 00 

Survey data was outside of typical range of major spawning activity, making it unsuitable for 
any expansion methods. The number of fish observed seems excessively high for this early in 
the run, unless run was extremely earty andlor extremely large. 
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Original estimate -Index (RM 0.0 - 1.4) = 3,200 (AUC). Supplemental reach (RM 1.4+) == 356 
(Index* 0.111). Total = 3,556. 

Table 7: 1973 chum survey data through Oct. 31 

WRIA Year 

16 0251 73 

Summer 1974 

Reach
Estimate = 
Method
Quality rating 
Comments -

Lower Upper 
Month Day RM RM 

9 4 0.3 

River mile 0.0-1.0 
1,483 

1.4 

Length Live 

1.1 763 

AUC -10 DAY STREAM LIFE 
Fair 

Live+ 
Deacs dead 

190 953 

% Type Other 
seen survey Method species Comments Agency 

so INDX FOOT tl 31 61 0 OOI OOI 00 . 00 

General shape of AUC curve is well defined by surveys. Mediocre visibility on peak survey (70 
%) leaves some room for interpretation of amplitude of AUC curve peak. However, probing the 
range possible between the actual and observed visible live fish at this point only changes the 
total fish estimate a maximum of about 14 %from the estimate used here. Endpoint of AUC 
curve open to some interpretation. All live fish observed on Oct. 28 survey were assumed to be 
fall chum, due to time period of survey. Curve itself rates "fair/good", but large expansion to 
derive total estimate for entire stream reach makes overall estimate only •tair" (or even poor). 

Original estimate~ Index (RM 0.0 - 1.0) = 1,595 (AUC), Supplemental reach (RM 1.0+) = 177 
(Index* 0.111). Total= 1,772. 

Table 8: 1974 chum survey data lhrOU!: h Oct. 31 

WRIA Year 

16 0251 74 

16 0251 14 

16 .0251 74 

16 0251 74 

16 0251 74 

Reach
Estimate = 
Method
Quality rating -
Comments-

Summer 1975 

Reach
Estimate = 
Method
Quality rating -
Comments -

Lower Upper 
Month Day RM RM Length live 

9 9 0.0 
9 18 0.1 

10 2 Q.1 

10 16 0.1 

10 28. 0.1 

River mile 1.0-1.8 
965 
(see introduction) 
Poor 
None. 

River mile 0.0-1.0 
4,447 

1.0 1.0 

1.0 0.9 
1.0 0.9 
1.0 ().9 

1.0 0.9 

AUC- 10 DAY STREAM LIFE 
Fair 

0 

144 

452 

314 
142 

live+ 
Dead dead 

0 0 
0 144 

15 4l;7 
73 397 

259 401 

% Type Otner 
seen wrvey MethOd species Commentll Agency 

75 /NDX FOOT 1 0 0 0 13 23 00 (}(J 

70 INDX FOOT 1 0 0 0 60 20 00 (}(J 

70 INDX FOOT 1 0 0 0 60 00 00 (}(J 

90 INDX FOOT 1 0 0 0 20 00 00 00 
80 INOX FOOT 0 0 0 0 20 00 00 OQ 

Fairly good number of surveys were conducted, but the two peak surveys both had fair to poor 
visibility (70 % on Sept. 23, 55 % on Oct. 8). Both amplitude and timing of peak period are 
open to considerable interpretation, due to visibility problems, and 15 day gap between the 
peak surveys {Sept. 23 and Oct. 8). Expansion to un-surveyed area also introduces a great 
deal of uncertainty (a overall "poor" rating is certainly a possibility). 

Original estimate- Index (RM 0.0 - 1.0) = 5,315 (AUC), Supplemental reach (RM 1.0+) = 591 
(lndex*0.111). Total=5,906. 
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Table 9: 1975 chum survey da13 throu~h Oc t S1 

WRIA Year 

16 0251 75 

16 0251 75 

1IS 0251 75 

16 0251 75 

Reach· 
Estimate= 
Method
Quality rating -
Comments-

Summer1976 

Reach
Estimate= 
Method
Quality rating -
Comments-

Lower Upper 
Month Day RM RM Length Uve 

9 12 0.3 

9 23 o.o 
10 If 0.0 
10 u 0.3 

River mile 1.0-1.8 
2,894 
(see introduction) 
Poor 
None. 

River rillle 0.0-1.0 
4,633 

1.0 0.1 

1.0 1.0 

1.0 1.0 
1.0 ().1 

AUC- 10 DAY STREAM UFE 
Fair 

16 

1,356 

1,131 

13 

Uve-+-
Dead dead 

0 16 
10 1,366 

482 1,619 

13 2ts 

% Type 01her 
seen survey Method species Comments J!.gency 

60 INDX FOOT 3 0 0 () 00 00 00 00 

70 IN OX FOOT 3 0 () 0 00 00 00 00 
55 wax FOOT 1 3 0 () DO 00 00 00 

70 INDX FOOT 3 0 0 0 24 60 61 00 

Start and endpoint of AUC curve not defined by survey data. Beginning and endpoints of AUC 
curve were selected by extrapolating slope of AUC curve out from first and last surveys to 
interception with the x-axis. Suggested endpoints are within the range of typical starting and 
ending periods of spawning for this stream. Curve itself rates "good", but large expansion tor 
un-surveyed stream reach makes overall estimate only "fair".(or even poor). 

Original estimate- Index (RM 0.0 - 1.0) = 5,035 (AUC), Supplemental reach (RM 1.0+) = 559 
(index • 0.111 ). Total = 6,633. 

Table 10: 1976 chum survey data through 0..-t 31 

WRIA Year 

16 ()251 71 
15 0251 7S 

16 0251 7S 

Reach
Estimate = 
Method
Quality rating -
Comments-

Summer 1977 

Reach· 
Estimate= 
Method
Quality rating -
Comments -

Lower Uppar 
Month Day RM RM Length Live 

g 10 0.3 

9 21 0.3 
9 30 O.J 

River mile 1.0-1.8 
3,015 
(see intro,duction) 
Poor 
None. 

River mile 0.0-1.0 
999 

1.0 0.1 
1.0 0.1 
1.0 0.7 

AUC -10 DAY STREAM LIFE 
Fair 

536 
Z,130 

1,243 

Live • 
Dead dead 

20 555 

185 2,295 

1,508 2,751 

% type Olher 
seen survey Method species comments Agency 

60 INDX FOOT 0 (J 0 0 20 31 32 00 

75 INDX FOOT 0 0 0 . 0 60 ()() 00 00 

78 INDX FOOT 0 0 0 0 00 00 DO 00 

The following uncertainties were present in the AUC curve derivation process: 1) Ascending 
section of AUC curve undefined by data. A typical mid-Sept. start point to curve was assumed. 
2) Amplitude and timing of peak period of AUC curve open to considerable interpretation. Peak 
of spawning after Sept. 28 was assumed, due to very low number of dead observed on this 
survey, dead : live ratio> 1 on Oct. 10 s.urvey, and much lower live count on Oct. 10 survey. 
Mediocre quality of AUC curve and large expansion for un-surveyed stream reach makes 
overall estimate only •tair" (or even poor). 
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Original estimate - Index (RM 0.0 - 1.0) = 1,630 (AUC), Supplemental reach (RM 1.0+) = 181 
(Index* 0.111). Total= 1,811. 

Table 11· 1977 river mileOO 1 O<:hum suNeydatathrough Oct 31 ' .. 
Lower Upper Live+ o/o Type Other 

WRIA Year Month Day RM RM Length Live Dead dead seen SUIVey MB11'1ocl species Comments Agency 

16 0251 77 

1tl 0251 77 

16 0251 77 

Reach
Estimate = 
Method
Quality rating -
Comments-

9 28 0.2 
10 1() 0.2 

10 17 0.2 

River mile 1.0-1.8 
650 
(se~ introduction) 
Poor 
None. 

1.0 0.8 500 fi 
1.0 0.8 235 390 

1.0 0.8 21 32 

506 70 INDX F001 1 3 4 0 00 00 00 00 

625 85 INfii FOi:i7 3 0 0 0 00 00 00 00 

53 90 IN iii FoOT 3 4 0 0 12 20 60 00 

Table 12: 1977 ri~~e~ mile 1.0-2.0 chum suJVey data throu h Oct. 31 

WRIA Year 

16 0251 n 

Summer 1978 

Reach
Estimate= 
Method
Quality rating -
Comments-

Lower Upper 
Month Day RM RM 

10 17 1.0 

River mile 0~0-1.0 
4,928 

2.0 

Lengt~ Live 

1.0 

AUC- 10 DAY STREAM LIFE 
Fair 

Deed 

28 31 

Live+ % Type Other 
dead seen survey Melhoa species Comments Agency 

59 90 SUPP FOOT 31 41 of 0 121 201 eo 00 

Poor to fair visibility on first two surveys (60 o/o on Sept. 7, 75 % on Sept. 22) leaves amplitude 
of peak of AUC curve open to some interpretation. However. effect of possible variations in 
shape of AUC curve would only change estimate a small amount Assumed all live fish 
observed on Oct. 25 were fall churn. Curve itself rates "good", but large expansion for u
surveyed stream reach makes overall estimate only "fair" {or even poor). 

Original estimate- Index {RM 0.0 - 1.0) = 4,800 (AUC). Supplemental reach (RM 1.0+) = 533 
(Index ""0.111 ). Total= 5,333. 

Table 1~: 1978 c:hum suNey data through Oct. 31 

WRIA Year 

16 02$1 18 

16 02$1 18 
16 0251 18 
16 0251 18 
16 0251 18 
16 0251 78 

Reach
Estimate = 
Method
Quality rating -
Comments~ 

Lower Upper 
Month Day RM RM 

9 7 0.2 

9 22 0.2 

10 5 o.o 
10 12 0.0 
10 18 0.2 

10 25 0.3 

River mile 1.0~1.8 
3,207 
(see introduction) 
Poor 
None. 

1.0 

1.0 

UJ 

1.0 

2.0 
1.0 

length 

0.8 

0.8 

1.0 

1.0 
1.8 

0.7 
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live 
635 

1,471 

901 

1110 
84 
79 

l.lve+ % Type 
Dead dead seen survey Method 

0 635 60 fNO}( FOOT 

4 1,519 15 fNO)( BOAT 
320 1,221 80 INfii FOOT 

393 573 80 INfii FOOT 

365 449 90 I NO}( FOOT 

328 407 75 INDX FOOT 

Othef 
species 

3 0 0 0 

1 0 0 0 
1 0 0 0 

1 0 0 0 

1 4 0 0 

1 0 0 0 

Comments Agency 

00 00 
00 00 

00 00 
00 00 

00 00 

00 00 

(J(J 00 
(J(J 00 
(J(J 00 
(J(J 00 

00 00 

00 00 
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Summer 1979 

Reach
Estimate = 
Method
Quality rating -
Comments-

River mile 0.0-1.0 
1,649 
AUC -10 DAY STREAM LIFE 
Fair 
Most of AUC curve well defined by data. Amplitude and timing of peak is open to. some 
interpretation. ·· Start point not clearly defined by data. Assumed late August start point due to 
slope of ascending line described by Sept. 6 and Sept. 12 surveys. Curve itself rates "good", 
but large expansion for un-surveyed stream reach makes overall estimate only "fair" (or even 
poor). 

Original estimate- Index (RM 0.0 - 1.0) = 1,965 (AUC), Supplemental reach (RM 1.0+) = 218 
(Index • 0.111). Total= 2,183. 

Table 14: 1979 chum survey data through Oct. 31 

WRlA Year 

16 0251 79 
18 0251 79 
16 OZSf 79 
ff 0251 79 
16 0251 T9 
16 0251 19 

Reach
Estimate = 
Method
Quality rating -
Comments-

Summer 1980 

Reach
Estimate = 
Method
Quality rating -
Comments -

Lower Upper 
Month Day RM RM 

9 6 0.1 

9 12 0.2 

9 24 0.1 

10 5 0.1 

10 15 a.o 
10 :u 0.0 

River mile 1.0-1.8 
1,203 
(see introduction) 
Poor 
None. 

River mile 0.0-2.0 
329 

1.0 

1.0 
1.0 

1.0 

1.0 

1.0 

Length Uve 

0.9 

o..8 
0.9 

0.9 

1.0 

1.0 

AUC -10 DAY STREAM LIFE 
Good 

Live+ 
Dead dead 

251 0 251 

329 0 329 

822 177 999 

116 165 341 

11 311 311 

0 10 10 

% Type other 
seen survey Method species Comments Agenc:y 

90 INDX FOOT 3 ·0 0 0 00 00 00 00 

BO tNDX BOAT 3 0 0 0 00 00 00 Of) 

BO tNDX BOAT 1 3 0 0 00 00 00 Of) 

80 tNDX FOOT J 0 0 () 23 61 00 00 

80 /NDX FOOT 1 3 0 0 00 00 00 00 

30 INDX FOOT 3 0 0 0 27 70 30 00 

Most of AUC curve well defined by data. Amplitude and timing of peak is open to some 
interpretation. Beginning and endpoints of AUC curve were selected by following slope of AUC 
curve through the first and last survey points to intersection with the x-axis (they are consistent 
with typical spawning and ending periods for summer chum spawning in this stream}. 

Original estimate - Index (RM 0.0 - 1.9) = 450 (AUC), Supplemental reach (RM 1.9+) = 50 
(Index • 0.111 ). Total =500. 

Table 15: 1980 chum survey data ttlrough Oct. 31 

Lower Upper 
WRIA Year Month Day RM RM Leng'ltl 

16 0251 80 9 15 (1.3 1.0 0.1 

16 0251 BO 9 30 0.3 1.9 u 
16 0251 80 10 17 0.3 1.0 0.7 
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Live Dead 

311 0 

123 8 

36 IJ3 

Live+ % Type 
dead seen survey Method 

38 90 IN OX FOOT 

131 75 tNDX FOOT 

11t 90 tNDX FOOT 

other 
species 

f 4 0 0 .. 0 0 0 .. 0 0 () 

Comments Agency 

00 00 
00 00 

zo 00 

(}() 00 

00 00 

00 00 
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Summer 1981 

Reach
Estimate= 
Method
Quality rating -
Comments -:-

River mile 0.0-2.0 
677 
AUC - 1 0 DAY STREAM LIFE 
Very good 
Both WDF and PNPTC council conducted spawning surveys. Used PNPTC survey data. Most 
of AUC curve well defined by data. Amplitude and timing of peak section of curve is open to 
some interpretation. Beginning and endpoints of AUC curve were selected by following slope of 
curve outward from first and last surveys to intersection with x-axis. 

Original estimate - Index (RM 0.0 - 2.0) = 717 {AUC), Supplemental reach (RM 2.0+) = 80 
(Index • 0.111 ). Total = 797. 

Table 16: 1981 chum survey data lhroL h Oct 31 

WRIA Year 

16 0251 11 
16 0251 81 

16 (1251 81 
16 0251 81 
16 02!11 81 
16 0251 81 
16 0251 81 

16 0251 81 

ffJ 0251 81 

Summer 1982 

Reach
Estimate = 
Method
Quality rating -
Comments-

Lower Upper 
Month Day RM RM 

s 9 1.0 
g 111 0.0 
9 23 0.7 

9 29 0 .2 

10 1 0.0 
10 2 0.0 

10 18 0.0 
10 16 0.2 

10 22 0.0 

River mile 0.0-2.0 
790 

1.5 

2.0 
2.0 
1.0 

2.0 

1.0 

2.0 

2.0 

2.0 

Length live 

0.5 

z.o 
1.3 

0.8 
2.0 

1.0 

2.0 
1.8 

2.0 

AUC - 10 DAY STREAM LIFE 
Good 
None. 

Liv~+ 

Dead dead 

8 0 ' 37 3 40 

257 7 264 

10 0 10 

297 1 29S 
76 4 80 

38 13 51 

6 4 10 

0 5 5 

% Type Other 
seen survey Method species Comments Agency 

99 INDX FOOT J . 0 0 0 23 00 00 40 
75 INDX FOOT 1 3 0 0 13 16 21 40 

90 INDX FOOT . 1 3 4 0 06 23 66 40 

50 IN OX FOOT 3 0 0 0 60 00 00 00 

88 TNDX FOOT 1 3 • 0 16 23 53 40 

66 IN OX FOOT 1 3 0 0 27 31 00 00 

80 INOX FOOT 1 3 , 0 00 00 00 40 
90 IN OX FOOT 0 3 0 4 00 00 00 00 

8~ INDX BOAT s 4 0 0 23 00 00 40 

Original estimate - Index (RM 0.0 - 1.0) = 809 (AUC}, Supplemental reach (RM 1.0+) = 90 
(Index * 0.111 ). Total = 699. 

Table 17: 1982 chum survey data through Ocl 31 

WRIA Year 

16 0251 82 
16 0251 82 
16 0251 82 
16 0251 112 

Summer 1963 

Reach
Estimate = 
Method
Quality rating -
Comments -

lower Upper 
Month Day RM RM Length Uve 

9 14 o.z 
9 27 Q.1 

10 • 0.1 
10 13 0.2 

River mile 0.0-2.0 
184 

1.0 0.8 
1.0 0.9 
f.tJ 0.9 

2.0 1.8 

AUC -10 DAY.STREAM LIFE 
Good 

41 

354 

ue 
98 

Uve+ 
Dead dead 

0 41 

13 351 

70 359 
112 208 

% Type Olhar 
seen survey Method species Comments Agency 

90 IN OX FOOT 0 0 0 0 zo 00 00 00 

90 IN OX FOOT 1 0 0 0 00 00 00 00 

10 INDX FOO!_ 1 0 0 0 00 00 00 00 

85 f/tiDX FOOT 0 0 0 1 21 31 33 00 

Both PNPTC and WDF conducted surveys. Used PNPTC data due to the higher frequency of 
surveys. Survey data from a river mile 2.0-2.2 survey on Oct. 6 was not used in AUC curve, 
because this stream reach would be above the Green Hole - it seems unlikely the number of 
chum reported (26 live, 15 dead) would be in this stream reach (which is at the e>:treme upper 
end of the spawning habitat utilized by summer chums), especially given that surveys from river 
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mile 0.0-2.0 on same date saw only 13 live and 8 dead. It is possible this data was actually 
collected from a lower stream reach and mis-coded for the river reach surveyed, or were mis
identified and/or recorded salmon of another species. All live fish observed on the Oct. 28 
survey were considered fall chum. 

Original estimate - Index (RM 0.0 - 2.0) = 212 {AUC), Supplemental reach (RM 2.0+) = 24 
(Index • 0.111). Total= 236. 

Table 1s· 1983 chum survey data ll'lrough Oct 31 

WRIA Year 

16 025 '1 83 
16 0251 83 
16 0251 83 

16 0251 83 

1f 0251 83 
16 ,0251 83 

111 0251 83 

16 0251 83 

16 0251 83 
16 0251 83 

16 0251 83 
16 02$1 33 

16 0251 83 
16 0251 33 

16 0251 83 
16 0251 83 

16 0251 83 
16 0251 83 

16 02S1 83 
16 0251 83 

16 0251 83 

16 0251 83 
16 0251 83 

16 0251 83 

Summer 1984 

Reach
Estimate= 
Methc-d 
Quality rating -
Comments -

Lower Upper 
Month Day RM RM 

9 8 0.4 

9 9 0.0 
9 9 1.2 
9 14 o.o 
g 14 1.2 

9 16 0.1 
9 23 0.0 
9 23 1.2 
II 2J 1A 
9 30 0.0 

9 30 1.2 

10 6 0.0 

10 5 0.2 

10 6 1.2 
10 6 2.0 

10 13 0.2 

10 14 0.0 
10 14 1.2 
10 19 0.2 

10 21 0.0 
10 21 1.2 
10 26 0.2 

10 28 0.0 
10 28 1.2 

River mile 0.0-1.0 
100 

0 .0 

1.2 

2.0 

1.2 

2.0 

1.0 

1.2 

1.4 

2.0 

1.2 
2.0 

1.2 
2.0 
2.0 
2.2 
2.0 

1.2 
2.0 
2.0 
1.2 

2.0 

2.0 

·1.2 
2.0 

Length Live 

-0.4 

1.2 
0.8 

1.2 

Q.f 

0.9 

1.2 

o.2 
u 
1.2 

u 
1.2 

1.11 

O.B 

0.2 

1.8 

1.2 
0.8 

1.8 
1.2 
0.8 

1.8 
1.2 

0.8 

AUC -10 DAY STR.EAM LIFE 
Good 

Live+ 
Dead dead 

20 . 0 20 

3 0 II 

4 0 4 

• D 6 

5 0 5 
70 0 70 

11 f 72 

3 0 3 
22 2 24 
59 0 5!} 

22 4 26 

5 3 e 
23 7 30 

8 f5 23 

26 15 41 

7 20 27 
6 18 u 

10 13 28 

0 31 31 

2 33 35 

2 56 511 
6 11 17 

5 19 24 
1 v 28 

% Type Other 
seen survey Method specieS Comments Agency 

80 SPOT FOOT 3 ~ 0 0 co 00 00 00 

70 IN OX FOOT 1 3 0 0 20 32 00 22 

95 SUPP FOOT 1 3 0 0 20 00 00 22 
75 INDX FOOT . 1 3 0 0 20 32 00 22 
BS SUPP FOOT 1 3 4 .o 20 33 00 22 
90 IN OX FOOT 1 3 0 0 20 00 00 00 

70 IN OX FOOT 1 3 4 0 20 60 0() 40 

70 IN OX FOOT 3 0 0 0 08 20 60 40 

115 INO>t F001 1 3 4 0 20 31 60 40 

3!1 /NO)( F001 1 3 0 0 60 00 00 40 
60 IN OX FOOT 1 3 0 0 60 00 00 40 
95 INDX FOOT 1 3 0 0 21 60 00 40 

9S IN OX FOOT 1 3 " 0 2J) 00 00 00 
95 IN~ FOOT 1 3 0 0 21 60 00 40 

90 INDX FOOT 1 3 0 0 21 60 00 40 

90 IN OX FOOT 1 3 4 5 20 00 00 00 

TO IN OX FOOT 1 3 0 0 20 33 00 40 

90 IND>t FOOT 1 3 0 0 20 60 00 ~ 
90 IN OX FOOT 1 3 4 5 20 00 00 00 

70 INOX FOoT 1 3 4 0 20 32 60 40 

85 INDX FOOT 3 4 0 0 20 60 00 40 

90 IN OX FOOT 1 3 4 5 20 00 00 00 

70 IN OX FOOT 1 3 4 0 20 33 60 40 

85 IN OX FOOT 1 3 4 0 20 33 60 40 

Start point of AUC c·urve not defined by data. Used a typical mid-September start point. 
Amplitude and timing of peak spawning period open to some interpretation. Overall, however 
there really isn't much room to manipulate the AUC curve shape to significantly change the 
estimate. 

Original estimate - Index (RM 0.0 - 1.0) = 113 (AUC). Supplemental reach (RM 1.0+) = 13 
(Index • 0.111 ). ~otal = 126. 
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d Oct . 31 Table 19: 1984 chum surv~_, ala thrwgn 

WRIA Year 

16 0251 84 

16 0251 84 

16 0251 84 

16 0251 84 

16 0251 84 

16 0251 84 

16 0251 84 

Reach
Estimate = 
Method
Quality rating 
Comments-

Summer 1985 

Reach
Estimate = 
Method
Quality rating :.. 
Comments -

lower Upper 
Month Day RM RM 

9 6 0.2 

9 7 0.8 

9 25 0.2 

10 1 0.2 

10 15 0.1 

10 22 0.1 

10 29 0.1 

River mile 1.0-1.8 
65 
(see introduction) 
Poor 
None. 

River mile 0.0-1.0 
140 

1.0 
1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

Length Live 

0.8 

0.2 

o.B 
0.8 

0.9 

0.9 

0.9 

I 

AUC - 10 DAY STREAM LIFE 
Good 

Uve+ 
Dead dead 

0 0 0 
0 0 0 

40 1 41 
56 8 84 

2 0 2 

0 3 3 

1 9 10 

% Type Other 
seen survey Method speCies Comments Agency 

95 IN OX FOOT () 0 0 0 20 33 0() 40 

90 SUPP FOOT 0 0 tl tl 00 00 00 00 

99 IN OX FOOT 4 0 0 0 20 00 00 00 
90 INDX FOOT 1 4 0 0 2D 00 00 00 

50 INDX FOOT 4 0 0 0 24 00 00 00 
85 INDX FOOT 0 0 0 0 23 00 00 00 

85 INDX FOOT 4 0 0 0 23 00 00 00 

Start point of AUC curve not defined by data. An early Sept. ~tart point was used, derived from 
slope of line through first survey. Amplitude and timing of peak spawning period open to some 
interpretation, but there really isn't much room to manipulate the AUC curve shape to 
significantly change the total estimate. 

Original estimate- Index (RM 0.0 - 1.0) = 152 (AUC}. Supplemental reach (RM 1.0+) = 17 
(lndex"0.111). Total=169. 

Table 20· 1985 chum survey data through Oct 31 

WRIA Year 

16 0151 85 

16 0251 85 

16 0251 85 

Reach
Estimate = 
Method
Quality rating -
Comments~ 

Summer 1986 

Reach
Estimate= 
Method
Quality rating -
Comments -

Lower Upper 
Month Day RM RM 

9 16 0.0 

9 30 0.0 

fO 10 o.o 

River mile 1.0-1.8 
91 
(see introduction) 
Poor 
None. 

River mile 0.0-1,6 
173 

1.0 

1.0 

1.0 

Langill Live 

1.0 

1.0 

1.0 

AUC- 10 DAY STREAM LIFE 
Very good 
None. 

46 

44 

20 

live+ o/o Type other 
Dead dead seen Survey Method. species Comments Agency 

0 48 85 INDX BOAT 3 0 0 0 00 00 (J() (J() 

12 66 90 INDX FOOT 0 0 0 0 20 00 (J() 00 

33 53 90 INDX FOOT 3 4 0 0 20 00 (J() 00 

Original estimate - Index (RM 0.0 - 1.6) = 175 (AUC}, Supplemental reach (RM 1.6+) = 19 
(lndex"0.111). Total= 194. 

Summer Chum Salmon C011servation Initiative 
SuttplementaJ Report No. I -Appendix 6 
100 

AprilZOOO 
Page 



h Table 21: 1986 c um SlrR)I data ttl hO cl31 roug1 

WRIA Year 

16 0251 86 

1~ 0251 86 

16 0251 86 

16 0251 86 

16 0251 86 

16 0251 86 

Summer 1987 

Reach
Estimate= 
Method 
Quality rating -
.comments -

Lower Upper 
Month Day RM RM Lengtl'l live 

J 111 0.0 
J 22 0.1 

10 1 0.2 
10 1 0.2 

10 15 0.2 

10 21 0.2 

River mile 0.0-1.8 
26 

1.0 
1.0 

1.8 

.1.8 

2.0 

2.0 

Sept. ~8 Jive + dead count 
Poor 

1.0 

0.9 . 

1.6 

1.6 
1.8 

1.8 

Live+ 
Dead dead 

31 0 31 

41 2 43 

77 20 97 
41 31 72 
20 32 52 

15 53 611 

% Type Other -
sean survey Method species Comments Agency 

90 INDX FOOT 0 0 0 0 00 00 00 00 

95 fNDX FOOT 0 0 0 0 00 00 00 00 

90 IN OX FOOT () 0 0 0 20 00 00 00 

95 IN OX FOOT 4 0 0 0 00 00 00 00 

90 I NO )I FoOT 4 0 0 0 20 00 00 00 

9D INDX FOOT 4 0 0 0 20 00 00 00 

An AUC curve fit though this data it does not equal Sept. 28 live+ dead count, even if Oct. 21 
live fish observation is included (a portion of which may be early fall chum, as 'suggested by· 
increase in live fish count from Oct. 8 survey). 

Original estimate~ Index (RM 0.0 -1.8) = 39 (AUC), Supplemental reach {RM 1.8+) = 4 (Index 
*0.111). Total =43. 

Table 22· 1987 cllum survey diltB through Oct 31 

WRIA Year 

16 0251 37 
16 0251 a7 
16 0251 87 

Summer 1988 

Reach
Estimate = 
Method
Quality rating -
Comments -

Lower Upper 
Month Day RM RM 

9 28 0.3 
10 . 8 0.3 

10 21 0.3 

River mile 0.0-1.8. 
428 

1.11 

1.8 

1.8 

Le"Q1t\ Live 

1.5 

1.5 

1.5 

AUC -10 DAY STREAM LIFE. 
Very good 

Live+ 
Dead dead 

17 8 25 
2 12 14 
4 0 4 

% Type Other 
seen survey Method species Comments Agency 

BO INDX FOOT . 1 3 0 0 20 00 00 00 
70 INOX FOOT 1 3 4 0 00 00 00 00 

95 INDX FOOT 1 3 4 0 20 00 00 00 

All reaches of AUG curve are well defined by data, except endpoint. There is little room for 
alternative variations in the end section of the AUC curve however, so possible variation in the 
overall estimate from any ambiguity from in this section of the AUC curve is small. Assumed all 
live fish observed on Oct 26 survey were fall chum, due to date of survey. 

Original estimate - Index (RM 0.0 - 1.0} = 470 (AUC • recorded as 500 in escapement 
spreadsheet)~. Supplemental reach (RM 1.0+) =56 (Index'" 0.111). Total = 556. 

Table 23: 1988 chum survey data thrcu~h Ott 31 

Lower Upper 
WRIA Year Month Day RM RM Length 

16 0251 B8 9 16 0.3 1.0 0.7 

16 0251 88 9 16 1.0 1.8 0.3 

16 0251 88 ' 27 0.3 1.0 0.1 

15 0251 1111 e 27 1.0 1.8 0.8 

16 0251 811 10 4 0.3 1.0 0.7 

16 0251 B8 10 .. 1.0 1.8 0.8 

15 0251 118 10 13 0.3 1.0 0.7 
16 0251 8B 10 13 1.0 1.8 0.8 

16 C251 88 10 2G 0.3 1.0 0.7 

16 0251 88 10 26 1.0 1.8 0.8 
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Live Dead 

24 0 

16 1 

n s 
40 ! 
82 36 

113 19 

36 115 
.a 64 
17 07 

11 0 

Live+ % Type 
dead seen StiiVey Method 

24 95 INDX FOOT 
11 95 . /NO)t F001 

1T 7fi IN OX F001 
45 15 INDX FOOT 

118 115 INDX FOOT 
132 85 INDX FOOT 
151 10 IN OX FOOT 
11tl 70 fNDX FOOT 
74 80 IN OX FOOT 

11 80 INDX FOOT 

Other 
species 

1 0 0 0 

f 0 0 0 

1 .., 0 0 

1 .. 0 0 

1 4 5 0 

1 " 5 0 

1 0 0 0 

1 0 0 () 

1 .. 0 0 

1 4 0 0 

CQmments Agency 

20 61 

20 61 

61. 00 

61 00 

61 00 

61 00 

20 60 

20 50 

20 31 

20 31 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

61 00 

61 00 
61 00 

61 00 
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Summer 1989 

Reach
Estimate= 
Method
Quality rating -
Comments-

River mile 0.0-1.8 
16 
AUC -10 DAY STREAM LIFE 
Good 
Irregular curve shape, probably at least in part an artifact of 'very small runsize. 

Original estimate- Index (RM 0.0- 1.8) = 19 (AUC), Supplemental reach (RM 1.8+) = 2 (Index 
• 0.111). Total= 21. 

Table 24: 1989 chum survey datatilrough Nov. 2 

WRIA Year 

16 0251 89 

16 0251 89 

16 d2S1. 89 

16 0251 89 

16 0251 89 

16 0251 89 

16 0251 89 
16 0251 89 

Summer 1990 

Reach · 
Estimate= 
Method
Quality rating -
Comments-

Lower Upper 
Monlh Dsy RM RM 

0 8 0.3 
9 18 0.3 

9 28 0.3 
10 9 0.3 

10 .20 0.3 

10 20 1.0 

11 2 0.3 

11 2 1.0 

River mile 0.0-1.8 
90 

1.8 

1.8 

1.8 
1.8 

1.0 

1.8 

(O 
1.8 

length Uve 

1.5 

1.5 
1.5 
1.5 

0.1 

0.8 

0.7 

0.8 

AUC -10 DAY STREAM LIFE 
Fair 

Live+ 
Dead dead 

0 0 0 

1 0 1 

9 4 13 

2 2 4 

3 10 13 

0 0 0 

1 3 4 

0 0 D 

% Type Other 
seen survey Method species Comments Agency 

80 INOX 'F007 0 0 0 3 20 00 00 00 

85 INDX F007 3 0 0 0 20 00 00 00 

90 IN OX F007 1 3 0 0 20 00 oo 00 

90 IN OX F007 1 3 4 0 20 6(J 00 00 

65 INDX FOOT 1 3 .. 0 20 00 00 00 

65 JNOX FOOT 1 3 .. 0 20 00 00 00 

so INOX FOOT 3 0 0 0 00 23 00 00 
80 INDX FOOT 3 0 0 0 00 23 00 00 

The following uncertainties were present in the AUC curve derivation process: 1) Start point of 
AUC curve not defined by survey data. A typical mid-sept. start point was assumed. 2) Oct. 25 
survey is troublesome, because it is in the typical transition zone to fall fish entry , but is also 
the highest count of the season (28 live, 6 dead). However, the Oct. 31 count shows a decline 
in ·live fish (7 live, 0 dead), which suggests that at least a portion of the Oct. 25 fish were 
summer chum. 

Original estimate - Index (RM 0.0 - 1.8) = 97 (AUC}, Supplemental reach (RM 1.8+} = 11· 
(Index • 0.111). Total= 108. 

Table 25: 19110 chum survey data lhi'OI. ah Oct 31 

Lower Upper 
WRIA Year Month Day RM RM length 

16 0251 90 9 .20 0-3 1.0 0.7 

16 0251 90 9 20 1.0 u 0.8 
16 024Sf 90 10 2 0.3 1.0 0.7 

16 0251 !J() 10 2 1.0 u O.IJ 

16 0251 90 10 15 0.3 1.0 0.7 

16 0251 90 10 15 1.0 u 0.8 

16 0251 90 10 25 0.3 1.11 1.5 

16 0251 90 10 31 0.0 1.8 1.8 

Summer Chum Salmon C011Servation Initiative 
Supplemental Report No. 1-Appendix 6 
102 

Live Dead 

5 1 

7 0 

10 0 
6 0 
5 1 

13 0 
28 6 

7 D 

Live+ % Type 
dead seen survey Method 

6 BS INDX F007 

7 115 INDX FOOT 

10 85 INDX FOOT 

IS 85 INDX F007 

6 70 INDJC FOOT 

13 TO INCJ)( FOO! 
34 olD INDJt. F007 

7 75 IN OX RAFT 

Oltler 
species 

1 4 0 0 
1 4 0 0 

1 4 0 0 
1 4 0 0 
1 .. 0 0 
1 4 0 0 
f .. 0 0 

4 0 0 0 

Comments Age-ncy 

20 

20 

20 

20 
24 

24 

25 
24 

60 61 00 
50 61 00 

u 00 00 
u 00 00 

60 61 00 
60 61 00 

60 00 00 

00 00 I)() 
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Summer 1991 

Reach
Estimate = 
Method
Quality rating -
Comments -

River mile 0.0-1.8 
68 
AUC -10 DAY STREAM LIFE 
Very good 
None 

Original estimate- Index (RM 0.0- 1.8) = 71 {AUC), Supplemental reach (RM 1.8+) = 8 (Index 
* 0.111 ). Total= 79. 

Table 26: 1991 chum survey da1a through Nov. 1 

WRIA Year 

16 0251 91 

16 0251 91 

16 0251 91 
16 02151 91 

16 0251 91 

16 0251 91 
16 0251 91 
16 0251 91 

16 0251 91 
16 0251 91 

16 0251 91 

16 02~1 91 

16 0251 91 

Summer 1992 

Reach
Estimate= 
Method
Quality rating -
Comments-

Lower Upper 
Month Day RM RM 

9 12 tL3 

9 12 1.0 
9 23 0.3 

9 23 1.0 

10 3 0.3 
10 10 0.4 
10 10 1.0 
10 11 0.3 
10 17 1.0 

10 24 0.3 

10 24 1.0 

11 1 0.4 

11 1 1.0 

River mile 0.0-1.8 
123 

1.0 

1.8 
1.0 

1.8 

1.8 
1.0 

1.8 

1.0 
1.8 

1.0 
1.8 

1.0 

1.8 

Length Live 

0.7 

o.e 
0.7 

0.8 
1.5 

0.6 

0.8 

. 0.7 

0.8 
0.7 

0.8 

0.6 

0.8 

AUC- 10 DAY STREAM LIFE 
Good 

Live+ 
Dead dead 

4 0 4 

0 0 Q 

19 3 22 

4 0 4 

26 10 36 
7 14 21 
7 8 15 

5 10 15 
1 3 4 

0 2 2 

0 0 0 

0 2 2 
0 0 0 

% Type Other 
seen swvey Method species COmments Agency 

85 INr»l FOOT 3 0 II 0 60 20 00 00 

85 JNDX FOOT 3 0 0 0 60 20 00 00 

85 INDX RAFT 3 4 0 0 60 00 00 00 

85 IND>t. RAFT 3 4 0 0 50 00 00 00 

85 I~Dlt RAFT 1 3 4 0 20 00 00 Of! 

85 INDX FOOT 1 3 4 0 60 20 00 00 

85 fNDX FOOT 1 3 4 0 60 20 DO 00 

90 INDX Foo_T 1 3 4 D 50 2IJ 00 00 

90 INDX FD0_1 1 3 4 0 60 2IJ 00 00 

85 INDX FOOT 1 3 4 0 60 00 00 00 

85 INDX FOOT 1 3 4 0 60 DO 00 00 

80 INDX FOOT 1 3 4 0 60 20 00 00 

80 IN OX FOOT 1 3 4 0. 60 20 00 00 

Start point of AUC curve is not defined by data, but possible range of start points has little effect 
on total estimated escapement. An early Sept. start point was assumed by extrapolating the 
AUC curve line to the x-axis from the slope of the line at the first survey. Notes on Sept. 21 
survey card noted 99% offish were on redds, which suggests this is the peak spawning period. 
This is reflected in the earty peak spawning period suggested by the AUC curve. The survey 
data suggests a big shot of early fall run chum entered stream by the Oct. 22 survey - number 
of live observed ascended from a low count on Oct. 15 {2 live, 3 dead), to a much higher count 
of 213 live and 2 dead on Oct. 22. The number of fish observed continued to increase with the 
next survey, with a 755 live count on Nov. 4. Few dead during this period indicated few of fish 
were spawning in this peri.od. 

Original estimate - Index (RM 0.0 - 1.8) = 119 (AUC), Supplemental reach (RM 1.8+) = 13 
(Index • 0.111 ). Total = 132. 

T ~7 1992 ll d taltt hN aote..o: : C umSUNBY a TO~~~ 0'1.4 

Lower Upper 
WRlA Year Month Day RM RM Length 

16 0251 92 9 10 0.3 1.0 0.7 

16 0 151 92 9 10 1.0 1.8 48 
16 0251 92 9 21 D.3 1.0 0.7 

16 0251 92 9 21 f.O 1.8 0.8 

16 0251 92 9 21 1.8 2.0 0.2 

16 0?51 92 9 211 0.3 1.0 0.7 

16 0251 92 9 29 1.0 1.8 0.8 
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Live+ 
Live Deed dead 

20 o 20 
11 0 0 

21 1 Z2 
20 0 20 

9 0 9 
32 2 34 

(J 0 0 

% Type Other 
seen survey Method species 

90 INDX FOOT 0 0 
90 IN OX FOOT 0 0 

85 tNDX FOOT 1 0 
85 INDX FOOT 1 0 
80 SUPP FOOT f 0 
95 fND)( FOOT 0 0 
95 INDX FOOT 0 0 

1 4 

1 4 

0 0 

0 0 

0 0 

0 1 

0 1 

Comments Agency 

20 

20 
20 

20 

20 

20 

20 

60 61 (J() 

60 61 DO 
so 61 00 
60 61 (J() 

61 00 00 

60 61 00 

60 61 00 
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18 02S1 92 

16 02S1 92 

18 0251 92 
16 0~1 92 

16 0251 92 

16 0251 92 

18 0251 92 

Summer 1993 

Reach
Estimate = 
Method
Quality rating -
Comments·-

10 7 0.3 

10 1 1.0 

10 15 0.3 

10 15 1.0 

10 22 0.3 

10 22 1.0 

11 4 0.3 

River mile 0.0-1.8 
69 

1.0 0.7 

1.8 O.B 
1.0 0.7 

1.8 0.8 

1.0 0.7 

1.8 0.8 

1.8 1.5 

AUC - 10 DAY STREAM LIFE 
Very good 

a 3 11 

0 3 3 

1 3 " 1 0 1 
212 1 213 

1 t 2 

755 11 766 

75 INDX FOOT 0 0 0 0 20 61 00 DO 

75 INDX FOOT 0 0 0 0 20 61 DO ~ 
NIA INDX FOOT 0 0 0 0 20 51 00 00 

NIA INDX FOOT 0 0 0 0 20 61 00 DO 

70 lNDX FOOT 0 0 0 0 61 23 00 00 

70 lNDX FOOT 0 0 0 0 61 23 DO 00 

75 INDX RAFT 4 0 0 0 20 OD 00 00 

Endpoint of AUC curve not clearly defined by data due to fall chum entry overlap, but alternative 
possibilities for this section of AUC curve have a minimal effect on total estimate. Assumed all 
live fish observed Oct. 27 survey were fall chum, due to date of observation. 

Original estimate- Index (RM 0.0 - 1.8) = 85 (AUC), Supplemental reach (RM 1.8+) = 9 (Index 
*0.111). Total=94. 

Table 28: 1993 chum surv~ data lh~~ gh Oct 31 

WRlA Year 

16 0251 93 

16 0251 93 

16 0251 93 

11J 0251 93 

16 0251 93 
18 0251 93 

18 0251 . 93 
16 0251 93 
ffS 0251 93 

16 0251 93 

16 0251 93 
16 0251 93 

16 0251 93 

Summer 1994 

Reach
Estimate = 
Method 
Quality rating -
Comments-

Lower Upper 
Month Day RM RM 

8 26 0.3 

9 10 0.3 

9 21 0..3 

9 30 0.3 
9 30 1.0 

10 8 0.3 

10 6 u 
'10 18 0.3 
10 18 1.0 

10 27 0._! 
10 27 1.0 

11 4 0.3 

11 4 1.0 

River mile O.OR1.8 
370 

1.8 

1.B 

1.8 

1.0 
1.11 

1.0 
1.1 

1.0 

1.B 

1.0 

1.8 

1.0 

1.8 

length Uve 

1.5 

1.5 

1.5 
0.7 

0.8 

0.7 
o.a 
0.7 
48 

0.7 

O.B 

0.7 

0.8 

AUG - 10 DAY STREAM LIFE 
Very good 
None. 

Dead 

0 0 

0 0 

5 1 

9 0 

9 /J 

26 2 

17 0 

9 1 

2 3 
9 2 
2 0 

18 1 

9 1 

Live+ % Type Other 
dead seen survey Method species Comments Agency 

0 95 IN OX FOOT 0 0 0 3 23 60 61 00 

0 85 INDX FOOT 0 0 0 3 20 10 61 00 

8 90 INDX FOOT .o 1 3 ' 4 20 110 61 00 

9 115 IN OX FOOT 0 0 1 3 20 60 111 00 
9 95 INDX FOOT 0 0 1 3 20 60 61 00 

28 95 INDX FOOT 0 1 3 4 20 61 00 00 
17 95 INDX FOOT 0 1 3 4 20 61 00 DO 

10 95 /NDX FOOT 0 1 3 4 20 61 ·00 00 
5 95 IN OX FOOT 0 1 3 4 20 61 00 00 

11 ·so INDX FOOT 0 0 3 4 20 33 IN 110 

2 90 IND!5 FOOT 0 0 J 4 20 33 61 00 

19 90 IN OX FOOT 0 0 3 4 20 31 61 00 

10 90 IN OX FOOT 0 0 3 .. 20 31 61 00 

Original estimate - Index (RM 0.0 - 1.8) = 361 (AUC), Supplemental reach (RM 1.8+) = 40 
(lndex * 0.111 ). Total = 401 . 

Table 29: 1994 chum survey data through Oct. ~1 

Lower Upper 
WRIA Year Moolh . Day RM RM Lenglll 

16 0251 94 9 B 0.3 1.0 0.1 

1/J 0251 94 9 8 1.11 1.8 0.8 

16 02$1 94 9 19 0.3 1.0 0.7 

16 0251 94 9 111 1.0 1.8 0.8 

16 0251 IU 9 28 0..3 1.0 0.1 

18 0251 IU 9 28 1.(/ 1.B D..8 
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Live Dead 

17 0 

8 0 

83 0 

16 1 

!N 4 
21 3 

Live+ % Type 
dead seen survey Melhoo 

17 95 INDX FOOT 
8 95 INDX FOOT 

83 90 INDX FOOT 
11 90 INDX FOOT 
98 90 INDX FOOT 
24 90 INDX FOOT 

Other 
speci.es 

0 0 0 4 

0 0 0 4 

0 0 1 4 

0 0 1 4 

0 0 1 4 

0 II 1 4 

Cornman IS Aaency 

20 60 
20 60 

20 10 
20 liO 

20 33 
20 33 

61 oiJ 
61 00 
61 00 

61 00 

61 00 

61 00 
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16 0251 94 10 7 11.3 1.0 0.1 89 19 108 90 INDX FOO_! 1 4 0 0 20 00 00 00 

16 0251 94 10 T 1.0 1 .. 8 0.8 1 3 10 90 INDX FOOT 1 4 0 0 20 DO 00 00 

18 0251 94 10 17 0.3 1.0 0.7 32 IJ 38 90 IND}5 FOOT ... 0 0 fJ 20 51 00 00 

16 (1251 94 10 11 1.0 1.8 0.8 3 2 5 90 INDX FOOT 4 0 0 0 20 61 00 00 

16 0251 94 11 4 0.0 1.8 1.8 374 1 375 80 INOX RA.FT 0 0 1 4 23 60 DO 00 

Not~: 

On Sept. 9 survey 2of 17 fish weraac:tlve on redds in river mile 0.3-1.8 reach, 3 of 8 fish on nvermile 1.9-1.8 reach. 

Summer 1995 

Reach
Estimate= 
Method
Quality rating -
Comments -

River mile 0.0-1.8 
475 
AUC -10 DAY STREAM LIFE 
Good 
Amplitude and timing of peak portion of AUC curve open to some interpretation. However, 
range of possible curve derivations only produces a small variation in escqpement estimate. 

Original estimate- Index {RM 0.0- 1.8) = 509 (AUC). · Supplemental reach (RM 1.8+) =57 
(Index'" 0.111 ). T!Jtal = 566 ... 

Table :~o· 1995 chum survey da131hrough Oct 31 

Lower Upper Live+ 'Yo Type Olher 
WRIA Year Month Day RM RM Leng1h Live Dead dead sean survey Melhod species Comments Agency 

18 0251 95 7 28 0.3 1.8 1.5 0 0 0 85 INDX FOOT 3 0 0 0 23 60 00 00 
16 0251 95 8 7 1.2 1.5 0 .3 0 0 0 40 IN OX FOOT 0 0 0 D 00 27 60 00 
16 0251 95 8 16 0 .3 1.8 1.5 0 0 0 90 INDX FOOT 3 0 0 0 23 60 61 00 

16 0251 95 8 .29 0.3 1.0 0.7 0 0 0 95 INDX FOOI_ 3 6 0 0 2J 60 81 (J(J 

16 0251 95 8 29 1.0 1.8 u 3 0 3 95 . /ND~ FOOT 3 6 0 0 2J eo e1 00 

18 0251 95 9 6 0.3 1.0 0.7 9 0 9 95 INDX FOOT 1 3 6 0 20 60 IJf DO 

18 0251 95 9 6 1.0 1.8 0.8 7 0 7 95 INDX FOOT 1 3 IJ 0 20 ·60 61 00 

18 0251 95 9 19 0.3 1.0 0.7 136 13 149 90 INDX FOOT 1 3 4 0 20 80 61 00 

16 02$1 95 g 19 1 .. 0 1.1 0.8 103 2 105 90 INDX FOOT 1 3 ... 0 20 60 61 00 

16 0251 95 10 z 0.3 1.0 O.T 43 31 14 90 INDX FOOT 1 3 4 0 20 60 81 00 

16 0251 95 10 2 1.0 1.8 u 18 14 30 90 IN~ FOOT 1 3 4 0 20 60 61 00 
16 0251 95 10 19 0.3 1.0 0.7 1 1 2 15 INDX FOOT f J 4 0 24 60 81 00 
16 0251· 95 10 111 1.0 1.8 D.6 19 4 23 T$ INDX FOOT 1 3 ... 0 24 50 IJf DO 
16 0251 BS 11 3 0.3 1.0 0.7 1,300 10 1,400 90 IN OX RAFT 4 0 0 0 23 60 81 00 

16 0251 95 11 3 1.0 1.8 0.8 102 6 108 110 IN OX RAFT 4 0 0 0 23 60 61 00 
Notes: 
On Oct. 19 survey there was poor visibility In beiO'N river mile 1.0 due to glare and high flow conditions. 

Summer 1996 

Reach
Estimate= 
Method
Quality rating -
Comments-

River mile 0.0-1.8 
774 
AUC - 10 DAY STREAM LIFE 
Good 
Endpoint not clearly defined by survey data, due to what looks like a big shot of fall chum on 
Oct. 21 survey. Endpoint of curve was conservatively placed at - Oct. 19. A hypothetical 
extension of endpoint out to a late October ending increases estimate by only about 13 %, 
demonstrating that uncertainty about this section of AUC curve does not have a large effect on 
escapement estimate. 

Original estimate- Index {RM 0.0 - 1.8) = 738 (AUC), Supplemental reach (RM 1.8+) = 82 
(Index* 0.111 ). Total = 820. 
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Table 1 : 1996 chum sunt_et_ ata lhroug 3 d hN ov . .5 

Lower Upper Live+ % Type Other 
WRIA Year Month Day RM RM Length Live Dead dead sean survey Method species 

16 0251 96 9 5 0.3 1.0 0.7 0 0 0 95 fNI»i. FOOT 4 

16 0251 95 9 5 1.0 1.8 o.a 1 0 7 95 IN OX FOOT 4 

16 0251 96 9 18 0.3 1.0 0.7 2~ 3 241 85 INDX FOOT 1 

16 0251 96 9 18 1.0 1.8 O.tl 9 0 9 85 IND~ FOOT 1 

111 0251 95 9 30 0.3 1.0 0.7 177 13 190 HIA INDX FOOT 4 

16 9251 96 9 30 1.0 1.8 0.8 47 3 50 NIA IN OX FOOT 4 

16 0251 98 10 7 tl.3 1.{) 0.7 154 43 197 90 IN OX FOOT 4 

111 0251 96 10 7 1.0 1.8 0.8 62 16 78 9() INDX FOOT 4 

16 0251 95 10 21 0.3 1.0 0.7 1,033 28 1,061 75 IN OX FOOT 4 

16 0251 96 10 21 1.0 1.8 0.8 77 2 79 75 IN OX FOOT 4 

16 0251 96 11 5 0.3 1.0 0.7 10,300 70 10,370 80 IN OX RAFT 4 

16 0251 96 11 5 1.0 1.8 0.8 2,390 D 2,390 eo INDX RAFT 4 
Notes: 
On Sept. 1!1suntey >150 of observed live chum were at head oC tidewater reach. 
On Oct. 21 survey most of fisl\ observed were bright chum moving through lower river, count was considered conservative. 
On Nov. 5 survey count waa considered oonsentative due to glare, low light oonditions. and large numbers of fish. 

Summer 1997 

River mile 0.0-1 .8 
55 
AUC • 10 DAY STREAM LIFE 
Fair 

7 

7 

4 

4 

5 
5 

0 
0 

0 

0 

0 

0 

COmments Agency 

0 0 20 61 00 00 

0 0 20 Sf 00 00 

0 0 20 ISO 61 00 

0 0 20 60 61 DO 

8 0 20 IN 00 DO 

8 0 20 '" 00 00 

0 0 20 00 00 00 

0 0 20 00 00 00 
0 0 24 60 61 00 

0 0 24 60 61 00 
0 0 61 60 00 00 

0 0 61 60 00 00 

Reach
Estimate = 
Method 
Quality rating 
Comments- There are 5 survey observations during typical summer spawning period, but amplitude and 

timing of peak portion of curve are not clearly defined by surveys. Irregular entry pattern 
probably occurred due to small runsize. 

2 Table3 : 1997 dta ch um survey a hO tt\1"0\Jgl ct. 31 

Lower Upper Live+ % Type 
WRIA Year Month Dey RM RM length Live Dead dead seen survey Method 

16 0251 97 • 22 1.6 1.8 0.2 4 0 " ~ SUPP 
16 0251 97 9 3 0.3 1.8 1.5 NC NC 90 IN OX 

16 0251 91 g 10 0.3 1.0 0.1 9 0 9 95 lNDX 

111 0251 97 9 10 1.0 1.8 0.8 15 0 15 95 /NDX 

111 0251 ,., Sl 24 0.3 1.8 1.5 9 0 SJ IS INO~ 

fll 0251 97 10 7 0.3 1.0 0.7 0 2 2 75 IN OX 

16 0251 97 10 7 1.0 1.8 0.8 7 8 2 75 INDX 

18 0251 97 10 16 0.3 1.6 1.3 5 0 5 . 70 INDX 

Notes: 
On Aug. 22 survey all ctlum observed were in "Blue Hole' {river mile 1.8) ·this was a spot dlecll survey. 
On Sept. 3 suNay there were too many pinks to oount chums accurately. 

Summer 1998 

River mile 0.0-1.8 
95 
AUC (10 DAY STREAM LIFE) - broodstock take adjustment 
Good 

F007 
FOOT 

FOOT 

FOOT 
RAFT 
RAFT 
RAFT 
RAFT 

other 
spaaes . Comments Agency 

1 3 0 0 20 60 00 00 

1 3 0 0 20 IJO 00 00. 
1 3 0 0 20 60 61 00 

1 3 0 0 20 flO 61 00 

3 Q 0 () 21 00 00 00 

0 0 0 0 27 51 00 00 

0 0 0 0 27 61 00 00 
3 0 0 0 26 SQ 01) 00 

Reach
Estimate = 
Method
Quality rating -
Comments- Curve well defined by data. Broodstock take adjustment issue has some ambiguity as to 

accuracy of method used to account for fish that are counted in surveys and then removed by 
broodstocking operations. · 

Adjusted escapement = [(1,11 0 FD - (32 broodstock take • 5 days assumed avg. residence 
before removal)) I 1 o day stream life] 
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Table 33: 1998 chum survey data through Nov. 4 

I Lower Upper live+ Type I 

Length WRIA iDale RM RM live Dead dead Vis survey Method Other species C<lmments l~~gency 

1~ 0251 ! 08112198 0.3 1.11 1.5 0 0 0 95 INDX FOOT 20 

16 0251 : OS/24/98 0.3 1.8 1.5 2 0 2 95 INDX FOOT 20 60 

16 0251 ! 09101/98 0.5 1.0 0.5 2 1 3 95 INDX FOOT 3 4 0 0 20 60 61 

16 0251 09102198 1.0 1.8 0.8 3 0 3 95 INDX FOOT 3 4 0 0 20 60 61 

1~ 0251 091_10198 0.3 1.0 0.7 16 2 18 95 INDX FOOT 4 1 0 0 20 60 61 

16 0251 'OQ/10198 1.0 1.IJ 0.8 4 0 4 95 INDX FOOT 4 1 0 0 20 60 61 

16 0251 09121193 0..3 1.0 0.7 39 1 40 OS INDX FOOT 4 1 0 0 20 60 61 

16 0251 Ofl/21193 1.0 1.8 0.8 7 0 7 95 INDX FOOT 4 1 0 0 20 60 61 

16 0251 1attHI98 0.3 1.0 0.7 16 1'! 33 95 lNDX FOOT 4 1 0 0 20 61 

16 0251 • 10101/93 1.0 1.8 0.8 2 0 2 95 INDX FOO! 4 1 0 0 20 61 

16 0251 10109198 0.3 1.0 0.7 5 5 10 70 INDX FOOT 4 1 0 0 ;u 60 61 

18 0251 10109198 1.0 1.lJ 0.8 11 2 13 '!0 INDX FOOT 4 1 0 0 ;u 60 61 

16 0251 10119198 0.3 1.0 0.7 1 4 5 75 INDX FOOT 4 1 0 0 23 60 61 

16 0251 10119198 1.0 1.8 O.B 0 0 0 75 INDX FOD_T 4 1 0 0 23 80 61 

16 0251 10/27198 0.3 1.0 0.7 153 2 155 95 INDX FOOT 60 20 

16 0251 10/27198 1.0 1.8 . 0.8 51 0 51 95 IN OX FOOT 60 20 

16 0251 11/04198 0.3 1.0 0.7 126 0 126 95 IN OX RAFT 4 0 0 0 20 60 61 

16 0251 11104198 1 .0 1.8 0.8 662 0 662 95 IN OX RAFT 4 0 0 0 20 60 61 

Notes: 
08124198 -One female observed actively spawning upstream of the mouth of John Cr. other fish was obsetVed downstream of the mouth of John Cr. 
09102/98 - Two reddti obsarved upstream of RM 1.0. Lower end of SUfWY stopped at RM o.s due to high tide. 
09/21198 - Tllree aaive redd• ~:pstream of RM 1.0. · 
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Appendix 7 -John Cr. (WRJA 16.0253) summer chum natural spawning escapement summary 

Introduction 

John Cr. Is a small river mile 1.0 left bank tributary of the Hamma HammaR. (WRIA 16.0251). It receives small to 
moderate number of summer chum spawners in years, when the stream flow is adequate to allow access. The 
accessible habitat reach for summer chums is up to river mile 1.6 (dependent on stream flow). Most of spawning 
occurs in the lower 0.5 miles. Survey data suggests fish entry occurs in a pattern where majority of spawners for 
season enter stream in a short period of time; this is probably influenced largely by sudden stream flow increases 
after heavy rain periods (therefore stream life may be shorter than the typical 1 0 day value that is used for WDFW 
chum AUC estimates). 

All the original escapement values were calculated by the assumption that John's Cr. was 0.8 % of the total 
escapement for Anderson, Dosewallips, Hamma Hamma mainstem, and Duckabush. Escapements for. this 
stream were typically listea under the "Miscellaneous Area 128" category in previous WDFW escapement 
summaries. 

Survey data directly used in estimation process is highlighted in bold italic in the annual survey summary tables. 

Summer 1968 

River mile 0.0-0.4 
309 
Sept. 30 live + dead 
Poor 

Reach
Estimate = 
Method
Quality rating
Comments- Dead/live ratio suggests spawning had peaked recently. 

Table 1: 1968 chum survev data lhrol.l!: h Oct 31 

WRIA Year 

16 0253 68 

Summer 1969 

Lower Upper 
Month Oay RM RM 

9 30 0.0 

River mile 0.0-0.5 
185 
AUC 
Fair 

0.4 

live+ % Type 
Length uve Dead dead seen survey 

0.4 63 246 309 0 INDX 

Other 
Method species Comments Agency 

FOOT 11 Ol Ol 0 231 OOJ CJ0 00 

Reach
Estimate = 
Method
Quality rating -
Comments - Only two surveys available to define AUC curve. Peak of AUC curve was placed on the Oct. 14 

survey~ The dead/live ratio had not yet reached 1:1, so this should have been the peak 
spawning period, given that the dead counts are typically reflective of the general period of the 
spawning activity progress in these small streams. . 

Table 2: 1959 chum survey data through Oct. 31 

WRIA Year 

16 0253 69 

16 0253 69 

Summer 1970 

lower 
Month Day RM 

9 28 

10 14 

N/A 
No estimate 
N/A 
N/A 

0.0 

0.0 

Upper 
RM Length 

0.4 0.4 

0.$ 0.5 

live+ % Type Other 
Uve Dead dead seen survey Method species 

28 2 30 90 INDX FOOT 11 31 
9f 51 148 90 INDX FOOT 11 31 

Reach
E~timate = 
Method
Quality rating -
Comments- No recorded spawning survey data available. No estimate attempted. 
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ol 
Ol 

0 

0 

Comments Agency 

zot ool oo 00 

201 OOI 00 00 
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Summer 1971 

Reach- N/A 
Estimate = No estimate 
Method- N/A 
Quality rating - N/A 
Comments- No recorded spawning survey data available. 

Summer 1972 

Reach- N/A 
Estimate = No estimate 
Method- N/A 
Quality rating - N/A 
Comments- No recorded spawning survey data available. 

Summer 1973 

Reach- N/A 
EP imate = No estimate 
Method- N/A 
.Quality rating - N/A 
Comments- No recorded spawning survey data available. 

Summer 1974 

Reach- N/A 
Estimate = No estimate 
Method- N/A 
Quality rating - N/A 
Comments- . No recorded spawning survey data available. 

Summer1975 

Reach- NIA 
Estimate= No estimate 
Method- N/A 
Quality rating - N/A 
Comments- No recorded spawning survey data available. 

Summer 1976 

Reach- N/A 
Estimate= No estimate 
Method- N/A 
Quality rating ~ N/A 
Comments - No recorded spawning survey data available. 

Summer Chum Salmon Conservation Initiative 
Supplemental Report No. 1 - Appendix 7 

No estimate attempted. 

No estimate attempte~. 

No estimate attempted. 

No estimate attempted. 

No estimate attempted. 

No estimate attempted. 

April 1000 
Page 110 



Summer 1977 

Reach
Estimate = 
Method
Quality rating 
Comments-

River mile 0.0..0.4 
26 
Sept. 28 live + dead count 
Poor 
Minimal estimate 

T bl a e 3: 1977 ctlum suNey dala through Oct. 31 

WRIA Year 

16 0253 77 

Summer 1978 

Reach
Estimate= 
Method
Quality rating -
Comments -

Lower Upper 
Month Day RM RM 

9 28 0.0 

River mile 0.0-0.4 
80 

0.4 

Length Live 

OA 

AUC - 10 DAY STREAM LIFE 

Dead 

17 9 

live+ o/o Type Other 
dead seen survey Method species Comments 

25 90 INDX FOOT 3j ot ot 0 DOJ OOJ 00 

Fair . 

Agency 

DO 

General quality and time density of surveys is good. However AUC estimate equals peak live + 
dead count on Sept. 22 (48 Jive, 29 dead), suggesting stream life was less than 10 days, given 
that AUC curve itself is reasonably robust looking. 

Table 4: 1978 chum survey data throuch Oct. 31 

Lower Upper Live+ % Type Other 
WRIA Year . Month Day RM RM Length LiYe Dead dead seen SUNey Mathod apecles Comments Agency 

16 0253 78 

16 0253 78 

16 0253 78 

16 0253 78 

16 0253 78 

16 0253 78 

Summer 1979 

Reach· 
Estimate = 
Method 
Quality rating -
Comments -

9 5 0.0 

9 22 0.0 

10 s 0.0 

10 12 0.0 

. 10 18 0.0 

10 25 0 .0 

River mile 0.0-0.4 
44 

0.1 0.1 

0.3 0.3 

0.4 OA 
0.3 0.3 

0.2 0.2 

0 .4 0.4 

AUC - 10 DAY STREAM LIFE 
Fair 

s 0 5 99 

48 29 77 90 
0 13 13 95 

1 11 12 9D 
1 13 14 95 
0 7 7 95 

SUPP FOOT 0 0 0 0 00 00 00 00 

INDX FOOT 0 0 0 0 60 DO 00 00 

INDX FOOT 0 0 0 0 00 00 00 00 

IND)C FOOT 0 0 0 0 00 00 00 00 
INDX FOOT 0 0 0 0 00 00 00 00 

INDX FOOT 0 0 0 0 00 00 00 00 

General quality and time density of surveys is fair to good. However, there are problems with 
the data: 1) AUC estimate for first of the two sections of the AUC curve is not much higher than 
the 27 fish observed on the Sept. 13 survey, suggesting stream life was less than 9 days, and 
3) endpoint of curve is not defined by survey data. Curve was subjectively ended on Nov. 1. It 
was assumed chum observed on Oct 24 were summer chum, given there was two items of 
information indicating tall chums had not yet entered the stream basin in significant numbers at 
the time of survey: 1) the next survey on Nov. 16 observed only a few fish (1 live and 3 dead), 
and 2) no live fish were observed in a survey on mainstem Hamma Hamma R. on Oct. 24. 

Table 5: 1979 chum survey data throu~h Oct. 31 

Lower Upper 
WRIA Year Month Day RM RM Length 

16 02~3 79 9 13 0.0 ·0.8 0.8 

16 0253 79 9 24 0. 0 O.A 0.4 

16 0253 79 10 5 0.0 1.0 1./J 

16 0253 79 10 15 0.0 0.7 0. 7 

16 0253 79 10 24 0.0 0.7 0.7 
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Uve Dead 

26 1 

1 7 

0 4 

0 ! 

12 0 

Live + o/o Type 
dead sean survey Method 

27 95 fNDX FOOT 
8 99 INDX FOOT 
4 90 INDX FOOT 
5 80 INDX FOOT 

12 80 INDX FOOT 

Other 
species 

0 0 " " 3 0 0 0 
3 0 0 D 

3 0 0 0 

3 0 0 0 

Comments Agency 

DO 00 

20 ISO 

00 00 

00 00 

26 60 

00 00 

DO 00 

00 00 

00 00 
00 00 
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Summer 1980 

Reach
Estimate = 
Method
Quality rating 
Comments-

Summer 1981 

Reach
Estimate = 
Method
Quality rating 
Comments-

N/A 
No estimate 
N/A 
NIA 
No recorded spawning survey data available. No estimate attempted. 

River mile 0.0-1.0 
249 
AUC -10 DAY STREAM LIFE 
Good 
Both PNPTC and WDF conducted spawning surveys. Used PNPTC data due to larger number 
of surveys, and longer survey reach coverage for peak survey. 

Table 6: 1981 chum survey data ttuoush Oct. 31 

WRIA Year 
11; 0253 81 

111 0253 81 

16 0253 81 

16 0253 81 

16 0253 81 

16 0253 81 

16 0253 81 
18 0253 81 

Summer 1982 

Reach
Estimate = 
·Method
Quality rating -
Comments-

lower Upper 
Month Day RM RM Length 

" 9 0.0 
9 . 16 0.0 

9 29 0,0 

10 1 0.0 
10 18 0.0 

10 16 0.0 
10 22 0.0 
10 29 0.0 

River mile O.O-G.5 
11 

0.3 
0.0 

0.1 
1.0 
0.7 

1.0 
1.0 

1.6 

Oct. 6 Jive + dead count 
Poor 

0.3 

o.o 
0.1 
1.0 
rn 
1.0 

1.0 

1.8 

live+ 
Uve Dead dead 

0 0 0 

0 0 0 
102 2 104 

17!!i 10 11JS 

3 11 14 

10 B 18 
3 9 12 

7 11 18 

% Type Olhar 
sean survey Method species Comments Agency 

90 IN OX FOOT 0 0 0 0 20 00 oa 40 
99 SPOT FOOT 0 0 0 0 57 00 00 40 

90 INOX FOOT 1 3 0 0 24 00 DO 00 

89 IN OX FOOT 1 3 4 0 16 23 53 40 
90 INOX FOOT 0 0 0 0 00 00 00 00 

95 INDX FOOT 3 0 0 0 ()() O(J 00 40 

95 INDX FOOT 3 0 0 0 00 23 00 4D 

80 IN OX FOOT 1 4 0 0 23 00 00 00 

Assumed fish observed on Oct 28 were fall chum. due to time period of survey and .lack of 
dead fish observed (indicating fish were not actively spawning at time of observation). 

Table 7: 1982 ctlum sutvey data through Nov. 2 

WRIA Year 

16 0253 82 

16 0253. 82 

16 0253 82 

16 0253 82 

Summer 1983 

Reach
Estimate= 
Method
Quality rating
Comments-

lower Upper 
Month Day RM RM 

9 14 0.1 

10 6 0.0 
10 28 0.0 

11 2 0.0 

River mile 0.0·0-4 
6 

0.0 
0.5 

1.6 

0.4 

Length 

-0.1 

0.5 

1.6 

0.4 

live+ % Type 
Li\te Dead dead seen survey 

0 0 0 99 SPOT 
11 0 11 90 INDX 

10 1 11 85 lNDX 

13 1 14 95 lNDX 

(Sept. 23 PNPTC live+ dead) + (Oct. 6 WDFW live count) 
Good 

01her 
Method species Comments Agency 

FOOT ·o 0 0 0 57 00 00 00 

FOOT 0 0 0 0 S7 00 00 00 

FOOT 0 0 0 0 23 61 00 00 

FOOT 0 0 0 4 20 33 60 00 

High survey density should have accounted for the majority of spawning activity for season. 
Assumed dead on Oct. 6 may have been counted on Sept 23, so they were excluded from 
estimate. 
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s 198 Table : 3 chum su_~ data th rough 0 3 ct. 1 

VI/RIA Year 

16 0253 83 

16 0253 83 

16 0253 83 

fiJ 0253 83 

16 0253 83 

16 0253 83 

16 0253 83 

16 0253 83 

Summer 1984 

Lower Upper 
Month Day RM RM Length 

9 16 0.0 

9 23 0.0 

10 6 0.0 

10 6 0.0 

10 13 0.0 

10 14 0.0 

10 19 0.0 

10 26 0.0 

River mite 0.0-0.4 
5 

0.3 

0.2 

0.3 

tU 

0.2 

0.3 

0.2 

0.2 

Oct. 15 live + dead count 
Poor. 

0.3 

0.2 

0.3 

0.2 

0.2 

0.3 

0.2 
0.2 

Live Dead 

0 

2 

1 

2 

0 

0 

0 

0 

Live+ % Type Other 
dead seen survey Method species Comments Agency 

0 0 99 INDX FOOT 0 0 0 0 57 00 00 00 

2 4 10 SUPP FOOT 3 0 0 0 20 33 60 40 

3 4 95 SUPP FOOT 3 0 0 0 21 eo 00 40 

2 .f 95 JNDX FOOT 3 0 0 0 20 00 00 00 

0 0 95 INDX FOOT 3 0 0 0 20 00 00 00 

2 2 95 SUPP FOOT 3 0 0 0 20 33 00 40 

0 0 95 INDX FOOT 3 0 0 0 20 00 00 00 

0 0 95 IN OX FOOT 3 0 0 0 20 00 00 00 

Reach
Estimate = 
Method~ 

Quality rating 
Comments- No documented survey activity for September. Some spawning activity may have been 

missed. 

T ble 9 1984 ch um survev data II 1!1 h0ct.3 1 roug 

WRIA Year 

fiJ 0253 84 

16 0253 84 
16 0253 84 

Summer 1985 

Lower 
Month Day RM 

10 1!) 
10 22 

10 29 

N/A 
No estimate 
N/A 
N/A 

0.0 
0.0 

0.0 

Upper 
RM lengt!l 

0.3 0.3 

0.3 0.3 

0.3 0.3 

• Ltv&+ •A, Type Other 
Lilla Dead dead seen survey Melhod species 

s 0 5 99 INDX FOOT 0 0 

0 1 1 99 INDX FOOT 0 0 

0 0 0 9S I NOX FOOT 0 0 

Reach
Estimate = 
Method
Quality rating -
Comments- No recorded spawning survey data available. No estimate attempted. 

Summer 1·986 

Reach
Estimate = 
Method
Quality rating -
Comments-

River mile 0.0-0.5 
0 
Live+ dead on Sept. 16, 22, Oct. 15,21 surveys. 
Good 
None. 

Tab!e 10: 1986 chum survey data throoQh Oct 31 

Lower Ul>per Live+ % 
~lA Year Month Day RM RM Length Uve Dead dead seen 
16 025:1 86 9 11J 0.0 0.5 0.5 

16 025:1 86 9 22 0.0 0.5 o.5 

16 0253 86 10 15 0.0 0.2 Q.2 

16 0253 86 10 21 0.0 0.2 0.2 
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0 0 0 99 
0 0 0 99 

0 0 0 90 
II 0 0 90 

Type Oltler 
wrvey Method species 

INDX FOOT 0 0 
INDX FOO~ 0 0 

IN OX FOOT 0 0 

IN OX FOOT 0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 
0 0 

CCmments Agency 

20 OD 00 00 

20 00 ()() 00 

20 00 00 00 

Comments Agency 

00 00 00 00 

00 00 00 00 

20 00 00 00 

20 DO 00 00 
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Summer 1987 

N/A 
No estimate 
N/A 
NIA 

Reach
Estimate== 
Method
Quality rating ":' 
Comments- Insufficient survey data to attempt an escapement estimate. The one survey on Sept. 3 is 

extremely early in typical summer chum fish entry period for this stream. 

Tabla 11: 1987 chum s~trvey data through 0 ct. 31 

Lower Upper 
WRIA Year Month Day RM RM Length 

16 0253 87 9 3 0.0 0.2 

Notes. 
Sepl 3 sUTVey card noted stream was too 11m for !ish entry. 

Summer 1988 

River mile 0.0-1.6 
12 
Sept. 271ive +dead count 
Good 

0.2 

Live 
live+ % Type Other 

Dead dead seen survey Melhod species Comments Agency 

0 0 0 90 INDX FOOT ol ol ol 0 601 OOI 00 00 

Reach
Estimate= 
Method
Quality rating -
Comments .; Assumed live fish observed on Oct 26 survey were fall chum, due to indication of a strong early 

entrance of fall chum to stream, as. suggested by the large increase in live chum abundance on 
the Nov. 4 survey. 

Table 12: 1988 cflum survey data through Nov. 4 

Lower Upper 
WRIA Year Month Day RM RM Length Live Dead 

1fl OZ5J 88 9 27 0.0 o.a O.B 12 
18 0253 88 10 13 0.0 0.8 0.8 0 

16 0253 88 10 13 0.8 1.6 0.8 0 

16 0253 88 10 26 0.0 0.8 0.8 1 

HI 0253 88 ~0 26 0.8 1.6 0.8 0 

16 0253 88 11 4 0.0 0.8 0.8 15 

16 0253 88 11 4 0.8 1.6 0.8 38 

Notes: 
Sept. V SUI'\IeY cerci notes reported all fish were in lower end of surveyed reach. 

Summer 1989 

NIA 
No estimate 
N/A 
N/A 

0 

8 

0 

2 

0 

0 

0 

Uve+ % . Type Other 
daad seen survey Method species Comments Agency 

12 IW INC»< FOOT 0 0 0 0 00 110 . 00 00 

8 95 IN OX FOOT 0 0 0 0 20 61 00 00 

0 95 IN OX FOOT 0 0 0 0 20 81 00 00 

3 95 JNOX FOOT 0 0 0 0 20 61 00 00 

0 95 INOX FOOT 0 0 0 0 20 61 00 00 

15 80 INDX FOOT .. 0 0 0 26 61 :!.4 00 

38 80 JNOX FOOT . 4 0 0 0 26 61 34 00 

Reach· 
Estimate = 
Method
Quality rating 
Comments- Insufficient survey data to attempt an escapement estimate. The one survey on Sept. 1 is 

extremely early in typical summer chum· fish entry period for this stream. 

Table 13: 1989 chum survey data thro~ ~h Oct .. 31 

Lower Upper 
WRIA Year Month Dsy RM RM Length 

16 0253 89 9 1 1.8 0.0 -1.6 
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Uve Dead 

0 0 

Live+ % Type 
dead seen survey Method 

0 0 SPOT FOOT 

Other 
species 

Ol ol ol 0 

Comments Agency 

201 oot oo 00 
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Summer 1990 

Reach
Estimate = 
Method
Quality rating -
Comments-

River mile 0.0-1.6 
0 
Live + dead Oct. 9, 17, 25 surveys. 
Fair 
No recorded spawning survey data collected in September time period. Some spawning 
activity may have been missed. 

Table 14' 1 990 chum SUM!Y data ttlrough Oct 31 

Lower Upper Live+ % Type other 
WRIA Year Month Day RM RM Length Uve Dead dead seen survey Method species Comments Agency 

16 0253 90 10 9 0.0 0.4 0.4 0 0 0 95 INDX FooT 0 0 0 0 00 60 20 00 
16 0253 110 10 17 0.0 1.6 1.6 0 D 0 115 INDX FOOT 4 0 0 D 20 OD 00 00 
16 . 0253 90 10 25 0.0 1.8 1.6 0 0 0 70 INDX FOOT 4 0 0 0 25 OD 00 00 
16 0253 90 10 31 0 .0 1.6 1.6 0 0 0 85 IN OX FOOT 4 0 IJ 0 23 00 00 00 

Notes: 
Oct. 9 survey card noted there were some potential migration barriers at the current stream flow level. 

Summer 1991 

Reach
Estimste = 

Method
Quality rating -
Comments-

River mile 0.0-1.0 
2 (updated 02110/2000- previous estimate was 0, which is value used in Summer Chum 
Conservation Initiative Document, year 2000 edition) 
Live+ dead for Oct. 3, 10, 17 surveys. 
Fair 
No recorded spawning survey data collected in September time period. S_ome spawning 
activity may have been missed. 

a 1 : T b1e 5 1991 ch umsurvey a t roull!l d Ia h 0 ct. 31 

VYRIA lvear 
16 0253 91 
16 0253 91 

16 02$:! 91 

Summer 1992 

Reach
Estimate = 
Method 
Quality rating -
Comments -

lower Upper 
Month Day RM RM 

10 3 0.0 

10 10 o.o 
10 17 0.0 

River mile 0.0-1.0 
0 

1.0 
1.0 

1.0 

Length 

1.0 
1.0 

1.0 

live + dead Oct. 15 survey. 
Poor 

Live+ 
live Dead daacl 

0 1 1 

1 0 1 

0 1 1 

% TYpe Other · 
seen survey Method species Comments Agency 

90 INDX FOOT 3 0 0 0 20 00 00 00 

90 INDX FOOT 3 0 0 0 20 00 00 00 
90 IN~ FOOT 3 0 0 0 50 20 00 00 

There is no recorded survey data for Sept- early Oct time period. Live fish observed on Oct. 
22 survey were assumed to. be fall chum, due to 1) no dead fish to indicate spawning activity 
was occurring, and 2) indication of a strong early entrance of fall chum to stream by the large 
increase in live chum abundance observed on the next survey on Oct. 30. 

able 16: 992 chum survey data lhrou~h 0 ct. 31 

Lower Upper 
WRIA Year Montn Day RM RM Length 

16 0253 112 10 15 0.0 o.B 0.8 

16 0253 92 10 22 0.0 1.8 1.8 

16 0253 92 10 30 0.0 0.8 0.8 

16 0253 92 10 3D 0.8 1.8 1.0 
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liva + 
Live Dead dead 

0 0 0 

17 0 17 

135 6 141 

94 0 94 

'Yo Type other 
seen sUJvey Metnod species 

95 INOX FOOT 0 0 

90 INDX FOOT 0 0 

70 IN OX FOOT 0 0 

70 IN OX FOOT 0 0 

0 0 

0 0 

0 0 

0 0 

Comments Agency 

60 20 
61 23 

28 61 

28 61 

00 00 
00 00 

00 00 

00 00 
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Summer 1993 

River mile 0.0-1.0 
0 
Live +dead Oct. 18 survey. 
Poor 

Reach
Estimate= 
Method
Quality rating -
Comments- There is no recorded survey data for Sept. - earty Oct. time period. 

Table 17: 1993 chum survey data through Oct . 31 

Lower Upper Lille+ % Type Other 
WRIA Year Month Day RM RM Length Li11e Dead dead seen survey Method spedes 

16 0253 93 10 18 1.6 

16 0253 93 10 27 0.0 

Not!!s: 
Oct. 1 B aur11ey Q!rd noted stream ftow was very low. 

Summer 1994 

NIA 
No estimate 
N/A 
N/A 

o.o ·1.6 0 0 0 99 SPOT FOOT of 
0.8 0.8 0 0 0 95 IN OX FOOT Ol 

Reach
Estimate= 
Method
Quality rating 
Comments- No recorded spawning survey data available. No estimate attempted. 

Summer 1995 

.River mile 0.0-1.0 
1 
Oct. 10 tive +dead count 
Poor 

ol 
Ol 

COmments Agency 

Ol 0 201 sot f5 00 

Ol 4 201 OOI 60 00 

Reach
Estimate= 
Method
Quality rating -
Comments- · There is no recorded sur\rey data for Sept. - .early Oct. time period. Some spawning activity 

may have been missed. 

hOct Table 18: 1995 chum survey data thro_ll 91 . S1 

Lower Up par Live+ % Type Other 
WRIA Year Month Day RM RM Length Live Dead dead seen SUrll&y Method species 

16 tn53 95 10 10 0.0 . 1.0 1.0 1 0 f 80 INDX FOOT 31 
Noles. 
Oct. 10 sur~~ey card noted chum was located near mouth of stream. 

Summer 1996 

Reach
Estimate = 
Method
Quality rating • 
Comments-

Summer 1997 

N/A 
No estimate 
N/A 
N/A 
No recorded spawning survey data available. No estimate attempted. 

River mile 0.0-1.6 
49 
Live+ dead (Sept 19 + Oct 7 surveys) +(dead on Oct. 23 survey) 
Poor 

O! 
Comments Agency 

ol 0 OOI 231 so DO 

Reach
Estimate = 
Method
Quality rating -
Comments- There is excessive uncertainty _in the data created by the 19 day gap between the Sept. 19 and 
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Oct. 7 surveys to use the AUC approach. The lack of dead observed on both these surveys 
suggests each group of fish entered discretely, and had recently entered before date of each 
observation. Live fish observed on Oct. 23 were assumed to be fall chum, given consistently 
high October stream flows that probably encouraged rapid entry of fall chum - coho and 
chinook were observed in Sept. and Oct., which usually don't enter this small stream early in 
fall. 

Table 19: 1997 chum su:vey data through Oct. 31 

Lower Upper Live+ % Type 
WRIA Year Monll'l Day RM RM Length Live Dead dead seen SUNey Method 

16 0253· 97 9 19 0.0 0.8 0.8 25 0 25 85 IN OX FOOT 

16 02$3 g7 9 19 0.8 1.6 0.8 0 0 0 85 INDX FOOT 

16 0253 97 10 7 0.0 D.B o.B 23 1 24 95 INOX FOOT 
16 0253 97 10 1 0.8 1.6 0.8 0 0 0 95 IN~ FOOT 

16 0253 97 10 16 0 .0 1.6 1.6 0 0 0 90 INO.lE FOOT 

16 0253 97 10 23 0.0 0.8 0.8 3 1 . 4 95 INDX FOOT 

16 0253 97 10 23 0.8 1.6 0.8 0 0 0 95 IN OX FOOT 

16 0253 97 11 10 0.0 0.8 0.8 460 43 493 80 IN OX FOOT 

16 0253 97 11 10 0.8 1.6 0.8 3 1 4 80 !No"x FOOT 
Notea. . 
Sepl19 s~rvey card noted majority of fish were beiC?W '!Jle slone'Quany•, wi1h 19 chum below quarry, ancl6 above. 

Summer 1998 

River mile 0.0-1.6 
0 
N/A 
Good 

Other 
species Comments Agency 

3 0 0 0 24 60 61 00 
3 0 0 0 u . 60 61 0{1 

3 4 0 0 23 60 61 00 

3 4 0 0 23 so 61 00 
4 0 0 0 23 61 00 00 

3 4 0 0 20 61 00 00 

3 4 Q 0 20 61 00 00 

4 0 0 0 24 61 00 DO 
4 0 0 0 24 61 00 00 

Reach
Estimate = 
Method
Quality rating -
Comments - No formal surveys conducted. LLK Weir was present at mouth of stream (no summer chum 

were caught) . Also, flows were quite low. 
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Appendix 8 - Duckabush R. (WRIA 16.0351) summer chum natural spawning escapement summary 

Introduction 

This is one of the largest summer chum streams in Hood Canal, and has a tendency to experience increased 
flows and turbidity during rain events, and is tinted by snowmelt in higher snowpack years during warmer weather 
periods. Poor water visibility is therefore a persistent problem in some years. 

Dead : live count ratios in this stream can be an unreliable indicator of the progression of the season's spawning 
activity because as with the neighboring Hamma Hamma and Dosewallips Rivers, the large size and "flashy" 
hydrologic character of these streams rapidly flushes carcasses out of the drainage. High pink densities in odd
return years often makes accurate census of summer chums in September difficult (counts are typically 
conservative in these situations). · 

Survey data was periodically summarized into two reaches, river mile 0.0 - 1.1 (power1ine crossing), and RM 1.1 -
2.3 on the field data summary cards. This information was typically combined to a SiJ:Jgle reach when reported in 
WDFW spawning ground database. To provide more information on distribution of spawning fish, data reported in 
accompanying tables displays fish counts stratified by reach where possible. 

There is a short section of chum spawning habitat stream upstream of the index reach. There was only two 
historical sur:veys conducted during the summer chum spawning period upstream of river mile 2.3 ·(that were 
reported as chum surveys); 1969 and 1976. Some fish were observed in this reach during these surveys, but the 
limited nature of the data made prevented any quantitative estimates. The Sept. 21, .1976 liye + dead count in this 

· reach was 646 fish. or 12% of the total escapement estimate in the lower stream reach. Given the limited data, it 
was decided that derivation of an expansion factor to account for annual spawning in this reach would be 
problematic at this time, and no e:xpansion values were used in the final estimates. 

Survey data directly used in estimation process is highlighted in bold italic in the annual survey summary tables. 

Summer 1968 

Reach
Estimate= 
Method
Quality rating -
Comments -

River mile 0.0-2.3 
4,693 
Single survey expansion by a timing model -1996 AUC data 
Poor 
Used 1996 AUC timing data because 'it was one of the only good quality AUC curves for this 
stream that had clearly peaked prior to the Sept. 30, 1968 survey date. Sept. 30 survey 
appears to be post-peak, given the dead : live ratio > 1. 

Original estimate : Index (RM 0.0- 2.3) = 8,520 (AUC), Supplemental (RM 2.3 +) = 448 {Index 
* 0.053). Total= 8,968. 

Tabla 1: 196B chum survey data th h 0 ct. 31 roug 

VVRIA Year 

18 0351 68 

Summer1969 

Lower UFJPer 
Month Day RM RM length Live 

9 30 0.1 

River mile D.0-2.3 
3,802 

2.3 2.2 

AUC - 10 DAY STREAM LIFE 
Poor 

1,8119 

Uve+ % Type Other 
Oe.~d dead seen survey Method species Comments Agency 

1,940 3,809 0 IN OX FOOT ol ol OJ 0 231 131 oo 00 

Reach
Estimate = 
Method
Quality rating -
Comments- The following uncertainties were present in the AUC curve derivation process: 1) Poor (60 %) 
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visibility on peak survey. Peak was assumed to occur after Sept. 26 survey_. due to almost no 
dead observed on this survey. 2) Peak period of curve not well defined in amplitude or timing. 
Overall derivation of curve was highly subjective, but assumed to be reasonably conservative. 

Original estimate: Index (RM 0.0- 2.3) = 4,220 (AUC), Supplemental (RM 2.3 +) = 222 (Index 
* 0.053) .. Total= 4,442 

Table 2: 1009 chum sufllev data lhroul h Oct. 31 for river mile 0.0-2.3 

WRIA Year 

16 0351 89 
16 0351 69 

Reach
Estimate= 
Method
Quality rating -
Comments-

Lower Upper 
Montr. Day RM RM 

9 28 0.1 
10 12 0.1 

Riv.er mile 2.3-2.8 
69 

2.3 

2.3 

Lengtl'l 

2.2 
2.2 

Sept. 26 live + dead count. 
Poor 
Minimal estimate. 

Live Dead 

1,:J.n' 10 

345 307 

live-+ % Type Ottler 
dead seen rut~~ey Metltod species Comments Agency 

1,357 60 IN iii< FOOT jJ of of () 231 131 00 00 

652 70 IN D)( FOOT tl 31 ol () 201 131 00 00 

Table 3: 1969 chum surve<~ data lhtOIJ( h Oct. 31 for river mile 2.~.8 

WRIA Year 

16 0351 6.9 

Summer 1970 

Reach
Estimate = 
Method
Quality rating 
Comments -

Lower Upper 
Month Day RM RM 

9 28 2.3 

River mile 0.0-2.3 
2,301 

2.8 

Lengtl'l live Dead 

0.5 69 

Live+ % Type Other 
dead sean SUI'IIey Method species 

() 69 60 SUPP FOOT jJ or 

Single survey expansion by a timing model (based on 1988 AUC data). 
Poor 

Comments Agency 

or (J 231 131 00 00 

Used 1988 AUC timing data because it was representative of a typical early Oct. peak 
spawning run with mid - September and mid - October starting and ending dates. 

Original estimate: Index {RM 0.0 - 2.3) = 2,440 (AUC), Supplemental (RM 2.3 +) = 128 (Index 
* 0.053). Total= 2,568. 

Table 4: 1970 chum survey data throu h OCt. 31 

WRIA Year 

16 0351 70 

Summer 1971 

Reach
Estimate = 
Method
Quality rating -
Comments -

Lower Upper 
Montll Day RM RM Length live 

9 28 0.1 

River mite 0.0-2.3 
3,904 

2.3 2.2 

AUC - 10 DAY STREAM LIFE 
Poor 

1,051 

Oeact 

70 

live+ % Type Other 
dead seen survey Method species Comments Agency 

1,121 80 INDY. FOOT if 4T 01 0 201 131 00 (H) 

The following uncertainties were present in the AUC curve derivation process: 1) Amplitude and 
timing of peak and post- peak portions of curve not defined by data. Peak was assumed to be 
after Sept. 14, due to lack of dead observed on this survey. Timing of peak portion of curve 
was subjectively rendered to be in the typical early October period. 2) Post peak section of 
curve undefined. A typical end point of around - Oct. 20 was assumed. Overall, the curve is 
very subjective. 

Original estimate: Index (RM 0.0 - 2.3) = 3,320 (AUC}, Supplemental (RM 2.3 +) = 175 (Index 
• 0.053}. Total = 3,495. 
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7 Table 5: t 9 1 chvm survey data throu l't 0 3 ct. 1 . 

WRIA . !Year 
16 035f 71 

16 0351 71 

Summer1972 

Reach
Estimate = 
Method~ 

Quality rating -
Commgnts -

Lower Upper 
Month Day RM RM Length Live 

9 14 0.1 

9 28 0.1 

River mile 0.0-2.3 
13,546 

2.3 2.2 
2.3 2.2 

AUC -10 DAY STREAM LIFE 
Fair 

271 

1,306 

Live+ 
Dead dead 

0 271 

26 1,332 

% Type Other 
seen survey Method species Comments Agency 

70 INDX FOOT 11 31 Ol 0 231 13j 00 00 

70 INDX FOOT fl 3j Ol 0 .241 341 13 00 

The following uncertainties were present in the AUC curve derivation process: 1) Amplitude and 
timing of peak and post - peak portions of curve not defined by data. Peak was assumed to be 
around Oct., 8, since this is a typical peak spawning period, and low dead count on Oct.· 6 
suggested spawning had peaked yet. 2) Post peak section of curve undefined. A typical end 
point of around- Oct. 25 was assumed. Overall , the curve is very subjective. 

Original estimate: Index (RM 0.0 - 2.3) = 12,070 (AUC), Supplemental (RM 2.3 +) = 635 (Index 
• 0.053). Total = 12,705. 

Table e· 1972 drum survey data through Oct. 31 

WRIA Year 

16 0351 72 

16 0351 72 

Summer 1973 

Reach
Estimate = 
Method· 
Quality rating' 
Commsnts-

lower Upper Live+ % Type Otl'ler 
Month Day RM RM Length Live Dead daad seen survey Method species 

9 26 0.5 
10 8 0.1 

River mile 0.0-2.3 
5,761 

2.3 1.8 

2.3 2.2 
2,020 5 2.02S 60 IND~ FOOT fj 
5,438 896 6,334 85 INDX FOOT tl 

Single survey expansion by a timing model (based on 1988 AUC data) 
Poor 

oj 
ot 

Commenls Agency 

oj 0 ooj_ 34J 13 00 

ot 0 zot 131 oo ()I) 

Used 1988 AUC timing data because it was representative of a typical early Oct. peak 
spawning run with mid - September and mid - October starting and ending dates. Oct. 9 
survey dead : live ratio was - 1: 1, suggesting survey was post:-peak, so peak period should 
have been early October, similar to the model used. 

Original estimate : Index (RM 0.0- 2.3) = 7,120 (AUC), Supplemental (RM 2.3 +) = 375 (Index 
* 0.053). Total= 7,495. 

Table 7: 1i173 chum survey data through Oct. 31 

WRIA . Year 

16 0351 73 

Summer 1974 

Reach
Estimate = 
Method
Quality rating -
Comments -

Lcwer Upper 
Month Day RM RM Length Live 

10 9 0.1 

River mile 0.0·2.3 
3,581 

2.3 2.2 

AUC -10 DAY STREAM LIFE 
Fair 

1,982 

Dead 

1,897 

Live+ % Type Other 
dead seen survey Method species Comments Agency 

3,879 90 INDX FOOT 11 31 Of 0 ooj ooj oo 00 

The following uncertainties were present In the AUC curve derivation process: 1) Amplitude and 
timing of peak period not defined well by survey data, because of poor visibility (60 %) on peak 
survey. 2) 14 day space in surveys between Oct. 2 and Oct. 16 surveys. 
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Original estimate: Index (RM 0.0 • 2.3) = 3,895 (AUC), Supplemental (RM 2.3 +) = 205 (Index 
* 0.053). Total = 4,1 00. 

Table a: 1974dlumsurvevdatathrou h0cl31 

lower Upper Uve+ % Type Olher 
WRIA Year Month Day RM RM Length Live Dead dead seen survey Method species Comments Agency 

16 0351 14 9 18 0.1 2.2 2.1 173 1 174 6D fiifij, FOOl 1 0 0 0 20 60 00 00 

111 0351 74 10 2 0.3 1.2 0.9 727 23 750 110 INDX FOOT 0 0 0 0 flO 00 00 00 

16 0351 74 10 2 1.2 2.3 1.1 544 5 549 6D I NT». FOOT 0 0 0 0 60 00 00 00 

16 0351 74 10 16 0.1 2.2 2.1 876 "'2 1,121 . 80 INDJC FOOT f 0 0 ll ~ 00 00 00 

18 0351 74 10 28 0.1 2.2 2.1 223 857 880 90 INDX FOOT 0 0 0 0 20 30 00 00 

NO!es: 
River mile 1.2 is noted as location of "PedweJrs Farm" on Nov. 30, 1976 chum survey card. 

Summer 1975 

Reach
Estimate = 
Method
Quality rating • 
Comments-

River mile 0.0-2.3 
2,245 
AUC.·10 DAY STREAM LIFE 
Fair 
The following uncertainties were present in the AUC curve derivation process: 1) Amplitude and 
timing of peak period not defined well by survey data, because of poor visibility {60 %) on peak 
survey. 2) 15 day space in surveys between Sept. 23 and Oct. 8 surveys. 

Original estimate : Index (RM 0.0 · 2.3) = 2,220 (AUC), Supplemental (RM 2 .3 +) = 117 (Index 
"!' 0.053}. Total = 2,337. 

Table 9: 1975 chum survey data throu h Oct. 31 

WRIA Year 

16 0351 15 

16 0351 75 

11 0351 75 
16 0351 75 
11 0351 75 

Summer 1976 

Reach
Estimate= 
Method
Quality rating -
Comments -

Lower Upper 
Mofllh Day RM RM 

9 8 0.1 

9 23 0.1 

10 It 0.1 

10 24 0.1 
10 24 1.2 

River mile 0.0-2.3 
5,449 

1.1 

2.3 
2.3 

1.2 

2.3 

Length Uve 

1.0 

2.2 
2~ 

1.1 

1.1 

AUC- ~0 DAY STREAM LIFE 
Fair 

Uve+ 
Dead dead 

13 0 13 
1190 6 698 

494 191 685 

It 10 11 

7 4 11 

% Type Olher 
seen survey Method species Comments Agency 

90 SUPP FOOT 0 0 0 0 00 OCI 00 00 
65 INDX FOOT 3 0 0 0 23 00 00 00 

e INDX FOOT 3 4 0 0 00 00 00 00 
70 INDX FOOT 3 0 0 () 24 60 &1 00 

70 INDX FOOT 
., 

0 0 0 24 so 81 00 

The following uncertainties were present in the AUC curve derivation process: Amplitude and 
timing of peak period not defined well by survey data due to gaps in survey coverage, and only 
fair visibility on peak survey (70 %). Spawning was assumed to peak soon after Sept. 21 
survey, because of low live count on Oct: 5. Oct. 5 survey did highlight the early end to 
summer chum spawning activity that was common in many Hood Canal streams this year. 

Original estimate : Index (RM 0.0 · 2.3) = 4,995 (AUC), Supplemental (RM 2.3 +) = 263 (Index 
... 0.053}. Total = 5,258. 

Table 1 o: 1976 chum surveo data ttlrouah Oct. 31 for river mile 0.0-2.3 

lower Upper 
WRIA Year Month Day RM RM Length 

16 0351 78 9 21 o.3 2.3 2.0 

16 0351 76 10 5 0.3 2.3 2.0 
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Live Dead 

2.565 230 
410 2,80:1 

Uve+ % Type 
dead seen survey Melhod 

2,795 70 tiiii)( FOOl 
3,213 80 ,Nfij, 80Al 

0\her 
species 

of or ol 
11 ol ol 

Comments 

0 ool oor 
0 OOI OOI 

Agency 

00 00 
00 00 
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Reach
Estimate = 
Method
Quality rating -
Comments-

River mile 2.3-2.8 
646 
Sept. 21 live + dead count 
Poor 
Minimal estimate. 

Table 11: 1976 ctn.un survey csata throqoh Oct 31 for rtver mile 2.3-2.8 

WRIA Year 

16 0351 76 

Summer 1977 

Reach
Estimate = 
Method
Qualit'J rating -
Comments-

Lower Upper 
Month Day RM RM 

g 21 2.3 

River mile 0.0-2.3 
2,453 

2.8 

Length Live 

0.5 596 

AUC -10 DAY STREAM LIFE 
Poor 

Uve• 
Dead tlead 

50 646 

% Type Othal' 
seen survey Method species Comments Agency 

70 SUPP FOOT Ol Ol ~l 0 601 ooJ oo 00 

Th.e following uncertainties were present in the AUC curve derivation process: Amplitude and 
timing of peak open to considerable interpretation, due to poor visibility (50%) on peak survey, 
and length of time between Sept. 22 and Oct. 10 surveys. Start and endpoints of spawning 
period not clearly defined by survey data. Curve is very subjective overalL 

Original estimate: Index (RM 0.0- 2.3) = 2,750 (AUC), Supplemental (RM 2.3 +) = 145 (Index 
* 0.053). Total = 2,895. 

Table 12: 1 977 chum &\lfVeY data through Oct 31 

WRIA Yeer 

15 03S1 17 

16 03~1 17 

16 0351 77 

Summer 1978 

Reach
Estimate= 
Method
Quality rating
Comrnents-

Lower Upper Live• % Type Other 
Monlh Day RM RM Length Uve Dead dead seen. survey Method species 

9 12 0.1 
9 22 0.1 

10 1() 0.0 

River mile 0.0-2.3 
1,898 

2.3 2.2 187 

2.3 2.2 671 

2.3 2.3 402 

3 19() 75 INDX FOO_!_ 
0 611 50 IND:X. FOOT 

521 923 80 IND:X. FOOT 

Single survey expansion by a timing model (used 1979 AUC data). 
Poor 

0 0 
3 0 
3 0 

Comments Agency 

0 0 00 00 00 00 

0 0 00 00 00 00 

0 0 21 00 00 00 

Used 1979 AUC timing data because it was representative of a year with late Sept. peak of 
spawning. This is suggested in 1978 by the dead : live ratio transition from <1:1 to > 1:1 
between the Sept. 22 and Oct. 10 surveys. 

Original estimate: Index (RM 0.0- 2.3) = 2,445 (AUC), Supplemental (RM 2.3 +) = 129 (Index 
* 0.053). Total= 2,574. 

Table 1~: 1978 chum survey data through Oct. 31 

Lower Upper 
WRIA Year Month Day RM RM Length 

16 0351 78 9 22 0.0 2.3 2.3 
16 0351 78 10 11 0.1 2.3 2.2 

16 0351 78 10 18 0.1 2.3 2.2 

16 0351 78 10 25 0 .1 2.3 2.2 
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1,021 47 
19 343 

14 375 

9 261 

Uve+ % Type Other 
deatl seen swvey Method species 

1,01SI so INDX BOAT 1 4 

382 85 INDX FOOT 0 0 

389 85 INDX FOOT 6 0 

270 80 INDX FOOT 0 0 

0 0 
0 0 

0 0 
0 0 

Comments Agency 

00 00 

DO 00 

60 DO 
00 00 

00 00 

00 DO 
DO 00 
00 00 
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Summer 1979 

Reach
Estimate:: 
Method
Quality rating -
Comments -

River mile 0.0-2.3 
1,190 
AUC -10 DAY STREAM LIFE 
Good 
Amplitude of peak not strongly defined, but there isn't a lot of room for manipulation of timing or 
amplitude of the peak period (within reason). 

Original estimate: Index (RM 0.0 - 2.3) = 1,165 (AUC), Supplemental (RM 2.3 +) = 61 (Index* 
0.053}. Total= 1,226. 

h Table 14: 1979 c um survey data through 0 ct. 31 

WRIA Year 

16 0351 79 

16 0351 79 

16 0351 79 

16 0351 79 

16 0351 79 

Summer 1980 

Reach
Estimate = 
Me•r. · d-
Qu ; rating -
Cor .;ents -

Lower Upper 
Mon111 Day RM RM 

9 12 0.1 
9 24 0.2 

10 5 0.1 
10 17 0.1 
10 24 . 0.1 

River mile 0.0-2.3 
827 

u 
2.3 
2.3 
2.3 
2.3 

Length Live 

2.2 

2.1 

2.2 
2.2 

2.2 

AUC -10 DAY STREAM LIFE 
Fair 

Dead 

79 0 

T1B 96 
87 60 

31 135 
0 0 

Live-+ % Type Other 
dead seen survey Method species Comments Agency 

79 85 INDX. BOAT 3 0 0 0 00 00 00 00 

814 115 INDX BOAT 3 4 0 0 20 00 00 00 

147 BO INDX. t=OO"( 3 0 0 0 20 33 53 00 

168 85 INDX FOOT 3 4 0 0 20 31 80 00 

0 30 IN OX FOOT 3 0 0 0 00 00 00 00 

Some ambiguity to amplitude and timing of peak section of curve due to wide spacing of survey 
effort. A pretty normalized looking curve seems to fit the data if you assume a typical early Oct. 
peak spawning period, and no anomalies in fish abundance ·ocourred in ascending or 
descending portions of curve that are not described by the survey· data. 

Original estimate: Index (RM 0.0- 2.3) = 1,050 (AUC), Supplemental (RM 2.3 +) = 55 (Index .. 
0.053). Total= 1,105. 

Tabl~? ' t980 chum survey data 
~ .... lh hOct. rougr 31 

WRIA Year 

16 0351 80 
16 0351 80 

ffJ 0351 80 

Summer 1981 

Reach
Estimate = 
Method
Quality rating • 
Comments -

Lower Upper 
Month Day RM RM Length Live 

9 5 0.3 

9 30 o.3 

10 17 0.3 

River mile 0.0~2.3 
557 

1.2 0.9 
2.3 2.0 
2-3 2.0 

AUC -10 DAY STREAM LIFE 
Fair 

5 

333 

134 

Live+ 
Dead dead 

0 5 

11 344 

132 266 

o/o Type Other 
seen survey Method species Comments Agency 

60 SUPP FOOT 0 0 0 0 00 00 00 00 

90 INDX. BOAT 1 4 0 0 20 00 00 00 

90 INDX FOOT 0 0 0 0 20 Ott 00 00 

Both PNPTC and WDF conducted spawning surveys. PNPTC survey data was used for AUC 
estimate, due to more substantial number of surveys, and stream length coverage in PNPTC 
data. Amplitude and timing of peak region of AUC curve open to considerable interpretation, 
d.ue to large gap in survey effort between Sept. 23 and Oct. 15. 

There is an interesting discrepancy between the WDF Oct. 16 survey (0 live, 12 dead), and the 
PNPTC Oct. 15 survey (47 live, 37 dead}. The PNPTC survey did extend further downstream, 
and was conducted with a boat, which may explain discrepancy. 
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Original estimate: Index (RM 0.0 - 2.3) = 383 (AUC), Supplemental (RM 2.3 +) = 20 (Index* 
0.053). Total = 403. 

Table 16: 1981 chumsuNeydatathro~Nov.S 

WRfA Year 

16 03~1 81 

16 0351 81 
16 03!1 81 

16 0351 81 

16 0351 81 

16 0351 81 

16 03~1 81 

16 D351 81 

Summer 1982 

Reach
Estimate = 
Method 
Quality rating -
Comments-

Lower Upper 
Month Day RM RM Length Live 

9 9 0.0 

9 16 4.5 

9 23 0.1 

9 29 0.2 

10 15 0.0 

10 16 0.2 

11 2 0.0 

11 5 0.0 

River mile 0.0·2.3 
690 

0.5 0.5 

5.0 0.5 

.2.3 2.2 
0.0 -0.2 

2.3 2.3 

2.3 2.1 

2.3 2.3 

2.3 2.3 

AUC- 10 DAY STREAM LIFE 
Fair 

1 

0 

207 

0 

47 
0 
0 

2 

Live+ 
Dead dead 

0 1 

0 0 

5 212 

0 0 

37 IU 

12 12 

0 0 

0 2 

% Type other 
seen survey Method spedes Comments Agency 

99 INDX FOOT 3 0 0 0 20 51 00 44 

99 SU?P FOOT 0 0 0 0 57 20 DO 40 

90 INDX FOOT 3 4 0 0 23 00 00 40 

0 SPOT 0 0 0 0 28 39 00 DO 
85 INDX BOAT 1 3 4 0 00 00 00 40 
70 IN OX FOOT 0 3 0 4 00 00 OQ 00 
30 INDX BOAT 4 0 0 0 00 00 DO 40 

65 INDX FOOT 4 0 0 0 26 31 DO · 40 

The following uncertainties were present in the AUC curve derivation process: 1} Amplitude and 
timing of peak open to considerable interpretation, due to gap in survey data between Sept. 24 
and Oct. 15. 2) Endpoint of AUC curve oot clearly defined by data. Endpoint was projected by 
extension of slope of descending section of curve past last data point to intersection witt! x-axis. 

Original estimate: Index (RM 0.0- 2.3) = 785 (AUC), Supplemental (RM 2.3 +) = 41 (Index • 
0.053). Total = 826. 

Table 17: 1982 dlum $UNey data lhrough Nov. 2 

WRIA Year 

1~ 0351 82 

16 0351 B2 
16 0351 32 
16 035, 82 

Summer 1983 

Reach
Estimate= 
Method 
Quality rating -
Comments -

Lovoter Upper 
Month Day RM RM 

9 14 o.o 
9 u 0.0 

10 15 0.0 

11 2 0.0 

River mile 0.0-2.3 
80 

. length 

2.3 2.3 
2.3 2.3 
.2.3 2.3 

0.0 0.0 

Uve 

AUC -10 DAY STREAM LIFE 
Good 

Live+ 
Deed dead 

16 0 16 

253 2 255 
101 0 . 110 

0 0 0 

% Type Other 
seen survey Method species Comments Agency 

80 INDX FOOT 0 0 0 0 20 DO 00 00 

85 INDX BOAT 0 0 0 0 20 DO 00 00 

85 INDX FOOT 0 0 0 0 33 31 23 00 
. 0 IN OX FOOT 0 0 0 0 60 39 DO 00 

Both WDF and PNPTC collected survey data. PNPTC surveys were used for AUC estimate, 
due to number of observations and con~istency of stream reach surveyed. WDF observations 
are somewhat consistent with PNPTC data, but WDF data set is missing a survey during the 
apparent peak spawning period in late Sept. 

Original estimate : Index (RM 0.0 - 2.3) = 200 (Educated guess}, Supplemental (RM 2.3 +) = 
11 (Index • 0.053). Total = 211. 

Table 18: 1983 Chum survey data lhrou!Jh Oct 31 

Lower Upper 
WRIA \'ear Month Day RM RM Lengtll 

16 0351 83 9 3 1.2 2.0 o.8 

16 0351 83 9 18 0.0 2.3 2.3 

~6 11351 B3 9 16 0.3 1.0 0.1 

16 0351 B3 9 16 1.2 2.0 0.8 

Slimmer Chum Salmon Conservation Initiative 
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Live Dead 

3 0 

22 0 
2 11 

22 0 

UVe+ % Type 
dead seen sClrvey Method 

3 95 SUPP FOOT 
22 85 I NOX FOOT 

2 90 INDX FOOT 
22 90 SUPP FOOT 

Othef 
species 

3 0 0 0 

3 d 0 0 

3 0 0 0 

1 3 0 0 

Comments Agency 

20 0(1 

20 OD 
20 33 

20 33 

00 22 
00 00 
(}() 22 
(J(J 22 
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f5 0351 83 

1& 0351 83 

11 0351 83 

16 0351 83 

16 0351 83 

16 0351 83 

18 0351 83 

16 0351 83 

16 0351 83 

16 0351 83 

16 0351 83 
16 0351 83 

18 0351 83 

16 0351 83 

16 0351 83 

18 0351 83 

18 0351 83 

18 0351 83 

18 0351 113 

18 0351 83 

16 0351 83 

15 0361 83 

111 0351 83 

111 0351 83 

Summer 1984 

Reach~ 
Estimate= 
Method
Quality rating -
Comments-

9 16 2.0 

9 23 0.1 

9 23 0.3 

9 23 1.0 

9 23 1.2 
9 29 0 .0 

9 29 0.3 

9 29 1.0 
10 5 0.3 
10 5 1.0 

10 6 0.1 
10 12 0.1 
10 12 1.0 

10 12 1.2 

10 13 0.1 

10 19 0.1 

10 20 0.3 
10 20 1.0 

10 20 1.2 

10 10 1.0 

10 26 0.1 

10 11 D.3 
10 27 1.0 
10 27 1.2 

River mile 0.0-2.3 
299 

2.5 0.5 

0.3 0.2 

1.0 0.7 

1.2 0.2 
2.0 o.l 

2.3 2.3 

1.0 0.1 

1.2 0.2 

1.0 0.7 

1.2 0.2 

2.3 2.2 

0.3 0.2 

1.2 0.2 

2.0 0.8 

2.3 2.2 

2.3 2.2 

1.0 0.7 
1.2 0.2 

2.0 0.11 

2.5 0.5 

2.3 2.2 

1.0 0.7 

1.2 0.2 

2.0 u 

AUC- 10 DAY STREAM LIFE 
Good 

3 0 3 90 
5 0 5 10 

4 1 5 50 

7 1 ' 80 

46 1 47 85 

5 4 9 85 

0 4 4 50 

0 4 4 90 

0 2 2 75 

0 2 2 90 

2 2 4 95 

0 1 1 70 

0 2 2 90 

3 5 8 91J 

0 9 9 911 

0 10 10 85 
0 3 3 15 

0 4 4 85 

1 12 13 as 
2 1 g &5 

0 2 2 90 

0 7 1 80 

0 • 4 80 
() 8 , 50 

SUPP FOOT 3 0 0 0 zo 33 00 22 

INDX FOOT " 3 0 0 00 20 fO 40 
JNOX FOOT 3 0 0 0 00 20 50 40 

JNOX FOOT 3 0 0 0 20 31 50 40 
INOX FOOT 1 3 4 0 20 31 110 40 

IN OX FOOT 3 D 0 0 20 33 60 00 
INDX FOOT 1 J 0 0 31 60 00 40 

INDX FOOT 1 3 0 0 20 31 60 40 

INDX FOOT 3 0 0 0 20 33 flO 40 
INDX FOOT 3 0 0 0 20 60 00 40 

INOX FOOT 3 4 0 0 20 00 00 00 
INDX FOOT 3 0 0 0 20 60 00 40 
INDX FOOT 3 0 0 0 20 60 00 40 
IN OX FOOT 3 0 0 . 0 20 60 00 40 

IN OX FOOT 3 4 0 0 20 00 00 00 

INOX FOOT 3 4 0 D 20 00 00 00 

INDX FOOT 3 0 0 0 20 6D 00. 40 

INDX FOOT 3 0 0 0 20 fW 00 40 
INDX FOOT 3 0 0 0 20 60 OD . 40 
INDX FOOT 3 4 D 0 10 60 OD 40 

IN OX . FOOT 3 4 0 0 20 OD 00 00 

INDX FOOT 3 4 (J () 20 ISO 00 40 

IHDX FOOT 3 0 0 tJ 20 60 00 40 
tNDX FOOT 1 3 .. 0 20 60 00 40 

Some ambiguity in timing and amplitude of peak of curve, but the range of potential solutions 
within the constraints of .the surrounding survey data would result in only a · small percentage 
change in the total escapement estimate. No clear endpoint to AUC curve, because Oct. 22 
and Oct. 29 surveys both have similar numbers of live fish - live fish observed on Oct. 29 
survey are assumed to be fall chum due to time period of survey. Endpoint was projected by 
extension of slope of descending section of curve. past Oct. 22 survey data point to intersection 
with x-axis. 

Original estimate : Index· (RM 0.0 - 2.3) = 300 (AUC), Supplemental (RM 2.3 +} = 16 (Index • 
0.053) . Total= 316. 

Table 19: 1984 chum survey data tJirough t 31 

WR1A Year 

16 0351 84 

16 0351 84 

18 0351 84 

16 0351 , .. 
111 0351 84 

18 0351 84 

Summer 1985 

Reach
Estimate= 
Method
Quality rating -

lower Upper 
Month Day RM RM 

9 7 0.5 

9 25 0.1 

10 1 0.1 

10 15 0.1 

10 22 0.1 

10 29 0.1 

River mile 0.0-2.3 
30 

0.0 
2.3 

2.3 

2.3 

2.3 

2.3 

length Live 

.0.5 

2.2 
2.2 

2.2 

2.2 

2.2 

(Sept. 30 + Oct. 16) live +dead 
Poor 

Summer Cltum Salmon Conservation Initiative 
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Dead 

0 0 

72 0 

163 9 

11 1 

15 12 

17 8 

Live+ % Type Other 
dead seeo Survey Melhod species 

0 110 SPOT FOOT 0 0 

12 90 .INDX FOOT " 0 

171 9fJ /NO X FOOT 0 0 

1B 40 INO)( FOOT 0 0 

21 75 INDX FOOT 4 0 

25 as INDX FOOT 0 0 

0 0 

0 0 

0 0 
0 0 

0 0 

0 0 

COmments Agency 

20 00 
20 00 
20 00 

26 00 

23 31 

23 00 

DO 00 

00 Of) 

00 00 

00 00 

00 00 

00 00 
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Comments - Survey data suggests a bi - modal run, with insufficient survey data to adequately describe an 
AUC function that could effectively model it. 

Original estimate :. Index (RM 0.0 - 2.3) = 32 (AUC), Supplemental (RM 2.3 +) = 2 (Index* 
0.053). Total = 34. 

Table 20: 1985 chum survey data through Oct. 31 

WRIA Year 

16 0361 85 

16 03S1 85 

16 03!1 85 

Summer 1986 

Reach
Estimate = 
Method
Quality rating -
Comments -

lower Upper 
Month Day RM RM 

g 30 0.0 

10 8 0.1 

10 n 0.0 

River mile 0.0-2.3 
177 

1.5 
2.3 

2.3 

length live 

1.5 

2.2 

2.3 

AUC -10 DAY STREAM LIFE 
Very good 
None. 

live+ 
Dead dead 

19 8 27 
1 17 18 

3 6 9 

% Type Other 
seen Survey Method species Comments Agerq-

80 tNDX FOOT 0 0 0 0 20 00 00 00 
90 SUPP FOOT 3 0 0 0 20 00 00 00 
80 INDX FOOT 3 0 0 0 20 00 00 00 

Original estimate : Index {RM 0.0- 2.3) = 186 (AUC), Supplemental (RM 2.3 +) = 10 (Index * 
0.053). Total = 196. 

T able 21: 1 98 6 chum su~vey_data through 0 3 ct. 1 

WRIA Year 

16 03S1 86 

18 0351 88 
16 0351 88 

16 0351 88 
16 0351 86 

16 0351 86 

Summer 1987 

Reach
Estimate= 
Method
Quality rating -
Comments-

lower Upper 
Month Day RM RM 

9 16 0.0 
9 22 0.1 

10 1 0.0 

10 1 0.2 

10 15 0.0 
10 21 0.2 

River mile 0.0-2.3 
12 

Length 

2.3 2.3 

2.3 2.2 

2.3 2.3 

2.3. 2.1 

2.3 2.3 

1.5 1.3 

live 

AUC- 10 DAY STREAM LIFE 
Good 

l ive+ 
Dead dead 

20 0 20 
35 0 35 
98 6 102 

65 20 85 

16 53 69 

8 38 46 

% Type Oilier 
seen SUrvey Method fspacies Comments Agency 

90 IN D)( FOOT 0 0 0 0 DO DO 00 00 

90 JND)I FOOT 0 0 0 0 00 00 00 00 

90 fNO)( FOOT 0 () 0 0 20 00 00 Of) 

90 IN OX FOOT 0 0 0 0 20 00 00 ()() 

to INDX FOOT 4 0 0 0 20 00 00 00 
90 INDX FOOT .. 0 0 0 20 oo 00 00 

Start and endpoints of AUC curve not solidly defined by survey data. However, even if a 
hypothetical extension of start and endpoints to extreme ends of summer chum spawning 
period (Sept. 1 and Oct. 31, respectively) is experimentally done, the AUC estimate only 
increases 17 % over the AUC estimate generated from used of the start and endpoints (Sept 6 
and Oct. 19, respectively) derived from extension of slope of ascending and descending 
sections of curve from first and last surveys to intersection with x-axis. 

Original estimate: Index (RM 0.0 - 2.3) = 12 (AUC), Supplemental (RM 2.3 +-) = 1 (Index * 
0.053). Total= 13. 

Table 22: 1987 ot1Um survey c!ata through Oct. :31 

lower Upper 
WRIA Year Month Day RM RM length 

16 0351 87 9 15 o.1 2.3 2.2 

18 C351 87 9 28 0.0 2.3 2.3 

16 0351 B7 10 a 0.1 2.3 2.2 

Summer Chum Salmon Co11servation Initiati'lle 
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llva+ 
live Dead dead 

2 0 

5 0 

3 2 

% Type Other 
seen Survey Method species 

2 90 IND)( F001 3 0 

5 110 JNCJ)( FOOT 3 0 
5 90 fNCJ)( FOOT 1 3 

0 0 

0 0 

4 ~ 

Comments Agency 

20 00 

20 00 

00 00 

00 00 

00 00 
00 00 
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Summer 1988 

Reach
Estimate= 
Method
Quality rating
Comments -

River mite 0.0-2.3 
497 
AUC -10 DAY STREAM LIFE 
Good 
Peak of curve was placed before Oct. 4 survey, even though dead : live ratio was considerably 
less than 1 on this survey, because a good number of dead may have been flushed out in a 
water spike that came down the river around the Sept 27 survey (a comment on Sept. 27 
survey card was "river now high enough to float", and visibility rating was only 70 %, which 
suggested flow had recently increased). Endpoint was somewhat ambiguous, due to lack of a 
low live count on late Oct. to mark end of summer spawning period. All live chum observed on 
Oct. 26 were assumed to be fall chum, due to time period of survey. Endpoint was projected by 
extension of slope of descending section of curve past Oct. 13 survey data point to intersection 
with x-axis. 

Original estimate: Index (RM 0.0- 2.3) = 560 (AUC), Supplemental (RM 2.3 +) = 29 (Index · ... 
0.053). Total = 589. 

Table 23: 1968 chum SUN...!!Y_ data \tl_!()!Jg_h Oct. 31 

WRIA Year 

16 0351 33 

18 0351 88 

16 0351 " 16 0351 86 

16 0351 88 

16 0351 88 
16 0351 88 

Summer 1989 

Reach
Estimate= 
Method
Quality rating -
Comments-

Lower Upper 
Mon1h Day RM RM 

9 111 o.o 
9 27 0.0 
II 1.7 1.1 

10 4 0.0 

10 13 0.0 

10 f3 1.1 
10 26 0.0 

River mile 0.0-2.3 
60 

2.3 

1.1 

2.3 
2.3 

1.1 

2.3 

2.3 

Live+ 
Length Live Dead dead 

2.3 27 0 27 

1.1 71 s 72 
1.2 96 0 96 

2.3 259 19 278 

1.1 28 80 101 
1.2 " 83 107 

2.3 41 29 70 

Live + dead Sept. 29 and Oct. 20 surveys. 
Good 

% Type Other 
seen Survey Method specias Commerlls Agency 

95 INDX FOOT 4 0 0 0 :w 00 DO 00 

70 INDX FOOT 1 0 0 0 60 61 00 00 
70 INDX FOOT 1 0 0 0 ISO 61 00 00 
90 JNDX RAFT 1 4 0 0 20 00 DO 00 

80 INDX FOOT 1 4 IS 0 20 61 00 00 

eo /NDX FOOT 1 ... i 0 20 61 00 00 

90 INDX RAFT 1 4 0 0 20 60 00 00 

Survey data suggests a bi - modal run. AUC function derived from data (42 fish) is less th~n 
live + dead counts added together from Sept. 19 and Oct. 20 surveys. These are probably two 
separate batches of fish, due to the very low.live + dead count on Oct. 9 in - between these two 
surveys. Oct. 20 fiSh were considered summer chum due to zero live count on Nov. 2. 

Original estimate : Index (RM 0.0 - 2.3) = 49 (AUC), Supplemental (RM 2.3 +) = 3 (Index • 
0.053). Total= 52. 

Table 24: 1989 chum SUIWY data th rough Nov. 2 

Lower Upper 
WR1A Year Month Day RM RM Length 

16 0351 89 9 8 0.0 2.3 2.3 

16 0351 89 9 18 0.0 2.3 2.3 

18 0351 89 9 29 O.f 2.3 2.2 

16 0351 89 10 9 0.2 2.3 2.1 

16 0351 p 10 20 0.1 2.3 2.2 

16 0351 89 11 2 0.0 2.3 2.3 

Summer Chum Salmon Conservation Initiative 
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Live Dead 

0 0 

0 0 
22 1 

1 5 

16 11 

0 0 

Uve+ % Type 
dead seen Survey Method 

0 75 IN OX FOOT 

0 80 IN OX FOOT 
23 80 IN OX FOOT 

6 85 INDX FOOT 
Z1 85 INDX 'FOOT 

0 8() IN OX FOOT 

Oltler 
species 

3 0 0 0 

3 4 0 0 

1 3 0 0 

1 3 4 0 

3 4 0 0 

3 0 0 0 

Corrmenls N]ency 

20 00 

00 00 
00 00 

20 00 
20 00 
DO 23 

00 00 

00 DO 

00 00 
00 00 

00 00 

00 00 
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Summer 1990 

Reach
Estimate = 
Method
Quality rating -
Comments-

River mile 0.0-2.3 
42 
AUC -10 DAY STREAM LIFE 
Fair 
The following uncertainties were present in the AUC curve derivation process: 1) Start point 
not defined by data. 2) Strange curve shape, probably an artifact of low fish abundance. 3) 
visibility was poor on Oct. 15 (peak) survey (55 %), 3) Endpoint of curve not defined by survey 
data. 

Original estimate: Index (RM 0.0 - 2.3) = 55 (AUC), Supplemental (RM 2.3 +) = 3 (Index • 
0.053). Total= 58. 

Table 25: 1990 chum survey data through Oct. 31 

WRIA Year 

16 0351 90 

18 0351 90 

111 0351 90 

16 0351 90 

16 03~1 90 

"' 0351 90 

16 0351 90 

18 0351 90 

Summer1991 

Reach· 
Estimate= 
Method
Quality rating ~ 
Comments-

lower Upper 
Month Day RM RM 

9 zo ().Q 

9 20 1.1 

10 2 o.o 
10 2 1.1 

10 1!1 0.0 

10 15 1.1 

10 25 0.3 
10 31 0.0 

River mile 0.0·2.3 
102 

1.1 

2.3 

1.1 

2.3 
1.1 

2.3 
0,0 

2.3 

Length Live 

1.1 

1.2 

1.1 

1.2 

1.1 

1.2 
.().3 

2.3 

AUC - 10 DAY STREAM LIFE 
Fair 

Live+ 
Dead dead 

8 0 8 
0 0 0 

3 0 3 
0 0 1 

18 0 18 

0 0 0 
NC NC 

31 0 31 

% Type other 
seen Survey MethOd species Comments Agency 

85 INDX FOOT 4 0 0 () 20 60 61 00 

90 INDX FOOT 4 0 0 0 20 80 61 00 

80 INDX FOOT 4 0 0 0 20 60 61 00 

85 INDX FOOT 4 0 0 0 20 60 61 00 

45 INDX FOOT 1 0 0 0 25 60 61 00 

85 JNDX FOOT 1 0 0 0 zs 60 61 00 

40 SPOT FOOT 0 0 0 0 00 24 00 00 

70 INDX RAFT 4 0 0 0 24 00 00 00 

AUC curve has very irregular shape. This is probably a minimal estimate, because sum of live 
+ dead for Sept. 23 and Oct. 1 o is 110 fish, which is similar to the AUC estimate (although 
some of dead on Oct. 10 may be from Sept. 23 survey period). Endpoint of curve is not defined 
by survey data. All live chum observed on Oct. 24 survey were assumed to be fall chum, due 
to time period of survey observation. Endpoint of AUC curve was projected by extension of 
slope of descending section of curve past Oct. 17 survey data point to intersection with x-axis. 

Original estimate : Index (RM 0.0 - 2.3) = 109 (AUC), Supplemental (RM 2.3 +) = 6 (Index • 
0.053). Total= 115. 

Table 26: 1991 chum swvev data lhrouoh Oct. 31 

WRIA Year 

16 0351 91 

16 0351 91 

16 0351 91 

16 0351 91 

18 0351 91 

16 0351 91 

Summer 1992 

Lower Upper 
Month Day RM RM 

9 ·5 0.0 

9 23 0.0 
10 3 ().0 

10 10 0.0 
10 1T 0.0 
10 24 G.O 

River mile 0.0-2.3 
617 

2.3 

2.3 

2.3 

2.3 
2.3 

2.3 

Lengtti Uve 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

Reach
Estimate = 
Method· AUC · 10 DAY STREAM LIFE 

Summet Chum Salmon Conservation Initiative 
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Dead 

0 0 

41 11 

13 1Z 
39 13 

5 12 
7 3 

Uve• % Type other 
dead seen survey Me1hod species 

0 65 IN OX FOOT 0 0 

58 ao JNDX RAFT 3 5 

25 85 IND.X RAFT f 3 

52 85 IND.X RAFT 1 3 

17 85 INDX RAFT 3 4 

10 85 INDX RAFT 1 3 

0 3 

0 0 

4 5 

• 5 

D 0 

4 0 

COJ'II'llents Agency 

60 00 

00 00 

20 DO 
20 00 
00 00 

00 00 

00 00 

00 110 
. 00 110 

00 DO 
00 00 
00 00 
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Quality rating ~ 
Comments-

Very good 
None. 

Original estimate : Index (RM 0.0 - 2.3) = 594 (AUC), Supplemental (RM 2.3 +) = 31 (Index ... 
0.053). Total = 625. 

Table 'Z7: 1992 chum survey data through Nov. 6 

Lower Upper 
WRlA Year Month Day RM RM lengltl Live Dead 

18 0351 92 9 10 0.0 1.1 1.1 19 1 

16 0351 92 9 10 1.1 2.3 1.2 15 0 
16 0351 92 9 23 0.0 1.1 1.1 96 9 

16 ()351 92 9 23 1.1 2.3 1.2 69 0 
111 0351 !12 9 29 0.0 1.1 1.1 215 29 

11 0351 92 9 29 1.1 2.3 1.2 51 2 

1fl 0351 92 10 7 0.0 1.1. 1.1 147 74 

16 0351 92 10 7 1.1 2.3 1.2 36 17 

16 0351 92 10 15 0.0 1.1 1.1 32 111 

16 0351 92 10 15 1.1 2.3 1.2 0 0 

16 0351 92 10 22 0.0 1.1 1.1 12 31 

16 0351 92 10 22 1.1 2.3 1.2 0 0 

18 0351 92 11 4 0.0 1.1 1.1 103 11 

16 0351 92 11 4 1.1 2.3 1.2 236 3 

16 0351 92 11 6 0.2 2.3 2..1 482 43 

Notes. 
Sept 23 survey can! commented river had recenay risan and decline about 1 foot 

Summer 1993 

River mile 0.0-2.3 
105 
AUC - 10 DAY STREAM.LIFE 
Good 

Uve+ % Type Other 
dead seen Sutvey Method species Canmenla Agency 

20 8fi INDX FOOT 0 0 0 , 20 60 81 00 
15 85 IN OX FOOT 0 0 0 , 20 60 81 D(l 

80 80 INDX FOOT , 0 0 0 20 ISO 61 00 

u 80 IN OX FOOT , 0 0 0 20 60 e1 00 
2M 90 IN~ FOOT 0 0 1 .. 20 IJO 81 90 

53 90 INDX FOOT 0 0 1 4 20 IJO 61 00 
221 75 IND'X FOOT 1 0 0 0 20 81 00 00 

53 75 IND)( FOOT 1 0 0 0 20 81 00 00 
143 90 IHDX FOOT 0 0 0 0 20 81 00 00 

0 90 IN OX FOOT 0 0 0 0 20 81 00 00 

43 60 INDX FOOT 0 0 0 0 31 . 111 :u 00 
0 60 fNDX FOOT 0 0 0 0 31 61 24 00 

114 75 INDX RAFT 0 0 0 0 20 61 00 00 
239 75 IN OX RAFT 0 0 0 0 20 61 00 00 

525 50 SUPP FOOT 4 0 0 0 00 00 00 FW 

Reach
Estimate= 
Method
Quality rating -
Comments- Endpoint of AUC curve not defined by survey data. Endpoint was projected by extension· of 

slope of descending section of curve past Oct. 22 survey data point to intersection with. x-axis. 

Original estimate : Index (RM 0.0 - 2.3) = 207 (AUC), Supplemental (RM 2.3 +) = 11 (Index* 
0.053}. Total = 218. 

T able 28: 1 993ch h N 4 ov. um survey data throug 

LOwer Upper 
WRIA Year Month Day RM RM Length 

16 0351 93 9 8 0.0 . 2.3 2.3 

16 0351 93 9 22 0.0 1.1 1.1 

16 0351 93 9 22 1.1 2.3 1.2 

16 0351 93 9 30 0.0 1.1 1.1 

16 0351 93 9 3D 1.1 2.3 1.2 

16 0351 93 10 7 0.0 1.1 1.1 

16 0351 93 10 1 1.1 2.3 1.2 

16 0361 93 10 18 0.0 1.1 1.1 

16 0351 93 10 18 1.1 2.3 1.2 

16 0351 93 10 27 0.0 1.1 1.1 

16 0351 93 10 21' 1.1 2.3 1.2 

16 0351 93 11 4 0.0 1.1 1.1 

16 OS51 93 11 4 1.1 2.3 1.2 
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Uve Dead 

0 0 , 0 

2 0 
28 3 

15 0 
41J 4 
4 () 

9 1 
fl 0 

7".3 0 

8 1 

16 2 

8 1 

Live+ % rype 
dead seen SuiV8y Method 

0 95 INQX FOOT , 90 INDX FOOT 
0 90 INDX FOOT 

31 85 /NO)( FOOT 

15 85 INDit. F001 

53 115 ~iii». FOOJ 
4 95 INDX FOOT 

10 85 INDX FOOT 
II 85 INDX FOOT 

73 90 INDX FOOT 
9 90 INOX FOOT 

18 so INDX FOOT 

9 80 IN OX FOOT 

Other 
species 

0 0 0 3 

0 0 0 3 

0 0 0 3 

0 0 1 3 

0 0 1 3 

0 1 3 4 

0 1 3 4 

0 1 3 4 

0 1 3 4 

0 0 3 4 

0 0 3 4 

0 D 3 4 

0 0 3 4 

Comments Agency 

2D DO 

20 31 

20 31 

20 60 
:to 60 

2D 33 
2D 33 

2D 60 

211 60 

20 33 

20 33 

21 31 

21 31 

00 00 

61 00 

61 00 

61 00 
11 00 

61 00 

61 00 

61 ()() 

61 00 

61 00 
61 00 
61 00 
61 00 
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Summer 1994 

Reach
Estimate= 
Method
Quality rating -
Comments-: 

River mile 0.0-2.3 
263 
AUC 
Good 
The endpoint of the curve is not defined by the survey data, given the last survey (Oct. 17) is 
also the peak survey. However, the range of possible endpoints between this date and the end 
of October does not have a large effect on the total AUC estimate. Curve was subjectively 
terminated on - Oct. 27, on the assumption ttle last of the live fish observed Oct. 17 survey 
would die within 10 days. 

Original estimate : Index (RM 0.0 - 2.3) = 366 (AUC), Supplemental (RM 2.3 +) = 19 (Index* 
0.053). Total = 385. 

Table 29' 1994 chum survey data through Nov 4 

Lower Upper Live+ o/o Type Other 
WRIA Year Month Da~ RM RM Length Live Dead dead seen Survey Method species COmments Agency 

1f 0351 !U ll 12 0.0 1.1 1.1 1 0 1 90 INI»< F001 0 0 0 0 20 60 61 00 

16 03S1 94 9 12 1.1 2.3 1.2 0 0 D 90 INDX FOOT 0 0 0 0 20 60 61 00 

16 0351 IU II 19 0.0 1.1 1.1 0 1 61 90 INI»< FOOT 0 0 0 4 20 60 61 00 

16 0351 lU 9 19 1.1 2.3 1.2 ~~~ 0 66 90 INOi FOOT 0 0 0 " 20 60 61 00 

16 ~' 94 9 2S 0.0 1.1 1.1 33 0 38 90 fNDi FOOT 0 0 0 4 20 33 111 00 

16 0351 94 9 28 1.1 2.3 1.2 II 1 10 90 INDX FOOT 0 0 0 4 20 33 81 00 

111 0351 94 10 1 0.0 1.1 1.1 35 a 43 NIA INDX FOOT 0 0 0 0 20 00 00 00 

111 0351 94 10 T 1.1 2.3 1.2 32 3 35 N/A INDX FOOT ·o 0 ·o 0 20 00 00 00 

111 0351 94 '10 17 .0.0 1.1 1.1 as 14 100 90 INDX F007 4 0 0 0 20 eo 81 00 

18 0351 94 10 17 1.1 2.3 1.2 1 1 1 90 liiOi FoOT .., 0 0 0 20 60 51 00 

16 0351 94 11 4 0 .0 1.1 1.1 19 1 20 85 INDX FOOT 0 0 1 4 23 60 61 00 

16 0351 94 11 4 1.1 2.3 1.2 28 0 28 85 INDX FOOT 0 0 1 4 23 60 61 00 

Notes: 
Sept19 fUrvey card noted 12 a.ctive, 5 completeci/lnactlve redds in upper reach, no redds in lower reach. 
Sept 28 aurvty card noted 3 active, 2 completed/inactive redds in upper reach, 2 active, 12 completeclfmactive in lower reacll. 
Oct. 17 survey card ~almost an fi11e chum observed wera peeled. (only two active radds}. 

Summer 1995 

Reach
Estimate= 
Method
Quality rating
Comments -

River mile 0.0-2.3 
.825 
AUC - 10 DAY STREAM LIFE 
Fair 
The following uncertainties were present in the AUC curve derivation process: 1) Amplitude and 
timing of peak region of curve open to interpretation. Peak spawning period was assumed to 
be just after mid - September, primarily determined by attempt to retain a normalized shape to 
curve. The dead : live ratios on the Sept. 15 and Sept. 27 surveys are both considerably less 
than 1:1, and sbmewhat non - instructive as to the peak spawning period. Endpoint of AUC 
curve is not defined by the survey data. An Oct. 23 survey observed 113 live and 8 dead, 
followed by a Nov. 2 count of 384 live and 11 dead. All live fish observed on Oct. 23 were 
subjectively assumed to be fall churri, and curve was subjectively terminated on - Ocl10. 

Original estimate : Index (RM 0.0- 2.3) = 862 (AUC), Supplemental (RM 2.3 +) = 45 (Index" 
0.053). Total= 907. 

Table 3\J: 1 ~95 chum survey data ttlrougll Nov . 3 

Lower Upper 
\IVRIA Year Month Day RM RM Length 

16 03$1 95 7 28 0.0 0.4 0.4 

18 03f1 95 8 7 0.1 0.0 -0.1 

16 03E1 95 8 15 0.0 2.3 2.3 
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Live Dead 

0 0 
0 0 

0 0 

Uva+ % l)pe Other 
dead seen Survey Method species 

0 90 JNDX FOOT 3 6 

0 20 SPOT FOOT 0 0 

0 80 INDX FOOT 3 0 

0 0 

0 0 
0 0 

Comments Agency 

00 24 
27 60 

23 60 

60 00 
65 00 
()() 00 
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16 0351 9~ , 29 0.0 2.3 2.3 0 0 D 90 INDX ·FOOT 3 4 0 0 23 60 (KJ (KJ 

fli 0351 95 9 6 0.0 1.1 1.1 17 0 17 90 INDX FOOT 3 4 0 0 20 60 (S1 OD 

16 0351 95 9 fJ 1.1 2.3 1.2 1 0 7 90 INDX FOOT 3 4 0 0 20 60 61 00 

16 0351 95 9 15 0.0 1.1 1.1 383 f 384 IJ5 /NDJC FOOT 1 3 " 0 20 60 61 00 

16 0351 95 9 15 1.1 2.3 1.2 72 1 73 IJ5 INDX FOOT 1 3 4 0 20 60 61 00 

18 0351 95 9 27 0.0 1.1 1.1 110 55 165 80 IND>t. FOOT 3 4 0 0 61 60 00 00 

16 0351 95 9 27 1.1 2.3 u 67 11 88 80 INDX FOOT 3 4 0 0 61 60 00 00 
16 0351 95 10 23 0.1 2.3 2.2 113 8 121 90 IN OX RAFT s 4 0 0 23 60 61 00 

16 0351 95 11 3 0.0 2.3 2.3 384 11 395 90 IN OX RAFT 4 0 0 0 23 60 00 00 

Notes: 
Sept. 27 survey card noted most of chum were on redds. 
Nov. S survey notes commented all !Ish in upper &edlon were "old". and there were many fresh pooled fish in lower slnlam reach. 

Summer 1996 

Reach
Estimate = 
Method
Quality rating -
Comments -

River mile 0.0-2.3 
2,650 
AUC -10 DAY STREAM LIFE 
Fair 
The following uncertainties ·were present in the AUC curve derivation process: 1) Amplitude and 
timing of peak region of curve open to interpretation. Peak spawning period was assumed to 
be late September, primarily determined by projection if a normalized shape to curve is 
assumed. 2) Endpoint of AUC curve is ambiguous. There were probably a large number of fall 
chum in the river in late October, given the large Nov. 5 survey couAt of 4,350 live and 108 
dead. All fish observed on Oct. 21 were subjectively assumed to be fall chum, and curve was 
subjectively terminated on ..... Oct. 15. 

Original estimate: Index (RM 0.0 - ·2.3) = 2,667 (AUC}, Supplemental (RM 2.3 +) = 140 (Index 
* o·.o53). Total = 2.~07. 

Table 31: 1998 chum survey 0a1a through Nov. 5 

lclwer Upper Uve+ % Type other 
v..RIA Year Monlh Day RM AM Lengttl Live pead dead seen Suf'lley Method species Comments Agency 

16 0351 96 5I 5 O.D 1.1 1.1 27 II 21 95 INC))( FOOT 4 Q 0 0 20 3l 61 00 

16 0351 96 9 5 1.1 2.3 1.2 6 II 6 95 IND>t FOOT 4 0 0 0 20 33 61 011 
111 0351 96 9 fa 0.0 1.1 1.1 474 6 480 9(1 INDX FOOT 4 0 0 0 20 60 61 00 

16 0351 96 9 fit 1.1 2.3 1.2 356 6 362 90 INDX FOOT 4 0 II II 20 60 61 00 

18 0351 96 9 30 0.0 1.1 1.1 123 62 1311 95 INDJC FOOT 1 4 II 0 20 61 00 00 

16 0351 96 9 30 1.1 2.3 1.2 542 62 604 95 IN OX FOOT 1 4 0 0 20 61 00 00 
16 0351 96 10 7 0.0 1.1 1.1 269 423 691 90 INDY. FOOT " 0 0 0 20 00 (KJ 00 
16 0351 96 10 7 1.1 2.3 1.2 as • 63 149 !H) INDX FOOT 4 0 0 0 20 OD 00 00 

18 0351 96 10 21 0.0 11 1.1 258 115 373 75 I NOX FOOT · a 0 0 0 24 60 61 00 

16 0351 98 10 21 1.1 2.3 1.2 B 21 29 75 IN OX FOOT 0 0 0 0 24 60 81 00 

16 0351 96 11 5 0.0 1.1 1.1 3,4CO 84 3,484 85 IN OX RAFT 4 0 0 0 33 61 23 DO 

16 0351 96 11 5 1.1 2.3 1.2 950 24 974 85 INOX RAFT 4 0 0 0 33 61 23 00 
Comments: 
Oc;t. 21 survey card noted there fresh chum pooled in lower river. 

Summer 1997 

Reach
Estimate = 
Method· 
Quality r~ting -
Comments · 

River mile 0.0-2.3 
475 
AUC · 10 DAY STREAM LIFE 
Fair 
The following uncertainties were present in the AUC curve derivation process: 1) Peak period 
open to some interpretation of amplitude and timing, due to a 22 day gap between an apparent 
pre-peak survey on Sept. 24, and the next survey on Oct. 16. Peak was assumed to occur 
around Sept. 24 survey to be conservative in estimate. 
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Table 32: 1997 chum surv!!:'( data through Oct. 31 

lower Upper Uve+ % Type Other 
WRIA Year Morrlh Day RM RM length live Dead dead seen Survey Method species 

16 0351 97 9 3 "-0 1.1 1.1 11 0 21 90 INDX FOOT 1 3 0 

16 035~ 97 9 3 1.1 2.3 1.2 0 0 0 90 INDX FOOT 1 3 0 

16 0351 97 9 10 0.0 1.1 1.1 68 0 B/J 90 IND~ FOO!_ 1 3 0 

16 0351 97 9 10 1.1 2.3 1.2 6 0 6 90 IN~ FOOT 1 3 0 

111 0351 97 9 24 0.1 2.3 2.2 163 3 166 85 INDX RAF1 1 3 5 
16 0351 97 10 16 0.0 1.1 1.1 16 0 16 65 INDX RAF1 3 0 0 

" 0351 97 10 16 1.1 2.3 1.2 9 0 9 85 IN~ RA_f'! 3 0 0 
Notes: 
Sept 3 survey card noted large number of pinks prevented accurate chum count. 
Sept 10 survey card noted 6 chum redds in lower reach (3 of which were aelive). and 2 redds in upper reach (1 of which was active). 

Summer 1998 

River mil~ 0.0-2.3 
226 
AUC - 10 DAY STREAM LIFE 
Fair 

Comments Agem:y 

0 20 60 00 DO 

0 20 60 00 DO 
0 20 60 61 00 

0 20 60 61 00 
0 21 ()() 00 00 

0 27 60 61 00 
(J 27 60 61 00 

Reach
Estimate= 
Method
Quality rating -
Comments- Ascending section and peak of curve well defined by survey data. Severe ambiguity in post

peak period o~ AUC curve due to overlap of summer and fall run. 

Table 33· d 1998 chum S1JI'\1!Y ata lhrouoh Nov. 4 

lower Upper Uve+ Type 
WRIA Date RM RM le~ Live Dead dead Vis survey Melhod 
16 0351 011/12198 0.0 2.3 2.3 0 0 0 90 IN OX 
16 0351 08124198 0.0 2.3 2.3 ·o 0 0 95 IN OX 

16 0351 09102198 0.0 1.1 1.1 1 0 1 95 INDX 
16 0351 0910~8 1.1 2.3 1.2 () 0 0 95 INDX 
16 03S1 09111191 0.0 1.1 1.1 9 0 9 95 INDX 
16 035'1 09111/96 1.1 2.3 1.2 11 0 111 95 INDX 
16 0351 09121198 0.0 1.1 1.1 59 1 60 95 IND) 
1fJ 0351 09121/911 1.1 2.3 1.2 9 0 IJ 95 IND:J1 
16 0351 1010119B 0.0 1.1 1.1 62 7 ogi 95 WI». 

16 0351 10101198 1.1 2.3 1.2 1 1 2 95 INDJI. 
16 0351 10091'.91 0.0 1.1 1.1 48 12 50 75 INDX 
16 0351 101091'98 1.1 2..1 1.2 0 0 0 75 /NO) 
16 0351 10119198 0.0 1.1 1.1 t9 3 21 75 INDJI. 
16 0351 10119198 1.1 2.3 1.2 9 0 9 75 INDJI. 
16 0351 10127198 0,0 1.1 1.1 37 1 38 95 IN OX 

16 0351 10127198 1.1 2.3 1.2 5 0 5 95 IN OX 

16 0351 11/04.198 0.0 2.3 2.3 524 4 528 90 IN OX 
Notes: 
09111198- 7 active redds ill RM 0.0-1.1 reach. Four active redds. In RM 1.1-2 .. 3 reach. 
09/21198- 17 active chum redds in RM 0.0-1.1 reach. Thrae active redd.s in RM 1.1-2.3 read\. 
10101/98- Haavy predalio!'l noted. 
1 0109198 · 6 actiYe ctlum redds in RM O.IM. 1 reach. 
1 0/19/98 - Carcass wasnc-.~t has occurred. 
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FOOT 
FOOT 

FOOT 

FOOT 

FOOT 
FOOT 

FOOJ 
FOOJ 

F007 
FOOl 
FOOT 

FOOT 

FOOT 

FOOT 

FOOT 
FOOT 
RAFT 

Other spades 

4 0 0 0 

4 0 0 0 

4 0 0 0 

4 0 0 II 
5 4 1 · 0 

.'l .. 1 I 

4 1 0 IJ 

4 1 0 0 

4 1 0 0 

4 1 0 0 

4 0 0 0 

4 0 0 0 

4 0 0 0 

Comments 
20. 

20 
20 61 

20 61 
20 60 

20 60 
20 6D 

20 50 

20 60 

20 60 

u 60 

u 60 

23 60 

23 60 

60 20 

60 20 

20 so 

61 

61 

61 

61 
61 

61 

61 

61 
61 

61 

IAtlencv 

Apri/2000 
Pagel33 



Summer Chum Salmon Conse111ation Initiative 
Supplemental Report No. 1 - Appendix 8 

Apri/2000 
Pagel34 



Appendix 9 - Dosewallips R. (WRlA 16.0442) summer chum natural spawning escapement summary 

Introduction 

Survey data for this population is somewhat tower in consistency and quality than for most of the other Hood 
Canal summer chum populations. Water visibil ity is often limited by glacial run-off. This is one of the largest 
summer chum streams in Hood Canal, and has a tendency to experience increased flows and turbidity during rain 
events. 

Dead : live count ratios from spawning survey data can be an unreliable indicator of the progression of the 
season's spawning activity in this streams, because as with the neighboring Hamma Hamma and Ouckabush 
Rivers, the large size and "flashy" hydrologic character of this stream rapidly flushes carcasses out of the 
drainage. High pink densities in odd-return years often makes accurate census of summer chums in September 
difficult (counts are typically conservative in these situations). 

The majority of summer chum spawning occurs in river mile 0.0-2.3 reach Surveys are also frequently condut;;ted 
from river mile 2.3-6.7 during odd (pink) return years to account for the significant numbers of spawning pinks that 
can be present in this reach. Data from these up~river surveys indicates only a small portion of the summer chum 
run utilizes the river above river mile 2.3. Both gradient and substrate coarseness increase considerably above 
this point. 

Rockybrook Cr. is a left bank tributary at river mile 3.6 that has sporadic observations of summer chum spawning 
activity (Table 1). Fish entry is frequently limited by·low flows during the summer chum spawning period. A large 
alluvial deposit at the stream mouth makes fish entry difficult at lower stream flows. There is fair quality spawning 
habitat in- the lower 0.2 miles of the stream reach, above which point the gradient and substrate size increases 
(Ron Eagan, WDFW, personal communication). These.fish observations are not included in the total escapement 
estimate for the Dosewallips River drainage. due to the low number of fish observed, and the erratic consistency of 
surveys over the years. 

Survey data directly used in estimation process is highlighted in bold italic in the annual survey summary tables. 

Table 1: WRIA 16.0449 (R~k Crl hi&toncal chum survi!Yobservations tllrou h Oct. 31 lhrough retum 

Lower Upper 
WRIA Year Monlh Day RM RM Length 

16 0449 45 9 28 0 0.2 0.2 
16 0449 67 10 17 0 0.2 0.2 
16 0449 69 9 26 0 0.2 0.2 
16 0449 69 10 6 0 0.2 0.2 

16 0449 74 9 18 0 0.3 0.3 
16 0449 79 10 17 0 0.2 0.2 
16 0449 81 10 2 0 0.2 0.2 
16 0449 81 10 7 0 0.3 0.3 

16 0449 81 10 14 0 0.3 0.3 
16 0449 81 10 20 . o 0.3 0.3 

16 0449 81 10 27 0 0.3 0.3 
16 0449 83 10 6 0 0.3 0.3 
16 0449 83 10 12 0 0.3 0.3 
16 0449 83 10 20 0 0.3 0.3 

16 0449 83 10 26 0 0.3 0.3 
16 0449 86 9 16 0 0.3 0.3 
16 0449 86 9 22 0 0.3 0.3 
16 04~9 86 10 14 0 0.3 0,3 
16 0449 91 9 20 0 0.2 0.2 
16 0449 91 10 22 0.2 0.3 0.1 

16 0449 93 9 8 0 0.2 0.2 
16 0449 93 9 21 0 0.2 0.2 
16 0449 93 9 30 0 0.2 0.2 
16 0449 93 10 7 0 0.2 0.2 
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Live+ % Type 
Live Dead dead seen Survey 

10 2 12 0 INDX 

0 I 1 0 INOX 

5 0 5 90 , INDX 

20 8 28 99 IN OX 

0 0 0 99 INDX 

0 0 0 99 INDX 

14 0 14 85 lNDX 

2 0 2 15 INDX 

8 3 11 99 lNDX 

1 6 7 80 IN OX 

0 0 0 50 INDX 

0 0 0 95 IN OX 

0 1 1 95 INDX 

0 0 0 95 INDX 

0 0 0 95 INDX 

0 0 0 95 IN OX 

0 0 0 99 INDX 

0 Oi 0 90 IN OX 

1 0 1 99 iNDX 

0 0 0 85 SUPP 
0 0 0 95 INDX 

0 0 0 99 IN OX 

0 0 0 95 IN OX 

0 0 0 95 INDX 

ear 1999. 

other 
Method species 

FOOT 3 0 
FOOT 1 3 
FOOT 1 3 
FOOT 1 3 
FOOT 0 0 
FOOT 3 0 
FOOT 1 3 
FOOT 3 0 
FOOT 1 3 
FOOT 1 3 
FOOT 0 0 
FOOT 3 0 
FOOT 3 0 
FOOT 0 0 
FOOT 3 0 
FOOT 0 0 
FOOT 0 0 
FOOT 0 0 
FOOT 1 3 
FOOT 0 0 
FOOT 0 0 
FOOT 0 0 
FOOT 0 0 
FOOT 0 0 

Comments 

0 0 00 00 
0 0 20 00 
0 0 20 00 
0 0 20 00 
0 0 57 11 

0 0 00 00 
0 0 00 00 
0 0 28 38 
4 0 00 00 
0 0 21 00 
0 0 38 71 
0 0 20 00 
0 0 20 00 
0 0 20 00 
0 0 20 00 
0 0 00 00 
0 0 00 00 
0 0 20 00 
0 0 20 00 
0 0 20 00 
0 0 20 00 
0 3 20 00 
0 3 20 60 
3 4 20 60 

AgenCo/ 

00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 40 
00 40 
00 40 
00 40 
00 00 
00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 
00 00 
00 00 
00 00 
00 00 
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16 0449 I 93 
16 0449 95 
16 0449 95 
16 0449 95 
16 0449 95 
16 0449 97 
16 0449 97 
16 0449 99 

Summer 1968 

Reach
Estimate= 
Method
Quality rating -
Comments-

IO 

10 
IO 

10 
10 

9 
9 

9 

N/A 
N/A 
.N/A 
N/A 

27 
10 

10 
23 
23 

22 
22 

3 

0 0.2 0.2 

0 0.2 0.2 

0.2 0.3 0.1 

0 0.2 0.2 
0.2 0.3 0.1 

0 0.2 0.2 
0.2 0.3 0.1 

0.0 0.2 0.2 

0 0 0 95 IN OX FOOT 0 

0 0 0 85 IN OX FOOT 4 

I 0 1 85 SUPP FOOT 4 

I 0 l 95 INDX FOOT 4 
0 0 0 95 SUPP FOOT 4 

0 0 0 90 INDX FOOT 3 
0 0 0 90 SUPP FOOT 0 

0 0 0 95 SPOT FOOT 0 

Insufficient spawning survey data to attempt an escapement estimate. 

0 0 3 20 00 00 00 

0 0 023 60 00 00 

0 0 0 23 60 00 00 

0 0 0 20 61 00 00 

0 0 0 20 00 00 00 

0 0 0 20 60 00 00 

0 0 0 20 00 00 00 

0 0 0 28 00 00 00 

Original estimate - Jndex (RM 0.0-2.3 (?)) = 2,283 [(sum Dosewallips 1969,71-77}/(sum 
Duckabust:i 1969,71-77) " Duck escape. for year X). Supplemental (RM 2.3+) = 254 (Index • 
0.111 ). Total =. 2,537. 

Table 2: 1968 chum survey data throll!lh Oct. 31 

WRIA Year 

16 0442 68 

Summer 1969 

Month 

9 

NIA 
N/A 
N/A 
N/A 

Day 

7 

Lower Upper 
RM RM Length Uve Dead 

3.6 5.7 2.1 3 

Live+ % Type Other 
dead seen survey Metllod $pecles ccrnments Agency 

0 3 0 SUPP FOOT 1( o( of 0 23( 13( 00 00 

Reach
Estimate = 
Method
Quality rating -
Comments - No attempt was made to derive an escapement estimate with the Oct 6 survey data, because 

the spawning activity is often almost complete in this stream by this date. 

Original estimate -Index (RM 0.0-3.2 (?)) = 308 (AUC). Supplemental (RM 3.2+) = 34 (Index • 
0.111 ). Total = 342. 

Table J: 1969 ctlum survey data tllrout h Oct. 31 

Lower Upper Live+ '4 Type Other 
WRIA Year Month Day RM RM Leng1tl live Dead dead seen survey Melhod species COmments Agency . 

· 16 0442 69 10 e 0.0 3.2 3.2 52 17 69 99 SUPP FOOT ol oi ol ·0 201 ~31 00 DO 
16 0442 69 10 6 3.6 3.7 0.1 0 0 0 99 SUPP FOOT or or ol 0 201 13J oo 00 

Summer 1970 

·Reach- NIA 
Estimate = N/A 
Method- N/A 
Quality rating - N/A 
Comments - No recorded spawning survey data available. No estimate attempted. 

Original estimate - Index (RM 0.0~2.3 (?)) = 653 [(sum Dosewallips 1969,71~77)/(sum 
Duckabush 1969,71-77) • Duck escape. for year X]. Supplemental (RM 2.3+) = 73 (Index • 
0.111). Total= 726. 
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Summer 1971 

Reach
Estimate = 
Method
Quality rating -
Comments-

N/A 
N/A 
N/A 
N/A 
No attempt was made to derive an escapement estimate with the Oct. 9 survey data, because 
the spawning activity is often almost complete in this stream by this date. 

Original estimate -Index (RM 0.0-3.2 (?)) = 208 (AUC). Supplemental (RM 3.2+) = 31 (Index • 
0.111). Total=311. 

Table 4: 1971 chum survey data throu,h Oct 31 

WRIA Year 

16 U44::. 71 
16 0442 71 

Summer 1972 

Reach
Estimate = 
Method
Quality rating -
Comments-

Lower Upper 
Month Day RM RM 

10 9 1.2 
10 9 3.6 

River mite 0.0-2.0 
1,733 

3.2 
5.1 

Length Liva 

2.0 
2.1 

AUC -10 DAY STREAM LIFE 
Poor 

Dead 

21 33 

2 2 

Live+ % Type Other 
dead seen survey Method species Comments Agertcy 

54 70 SUPP FOOT 11 3l ol Q 21f 131 00 00 
4 70 SUPP FOOT 1) 31 ol 0 211 131 00 00 

The following uncertainties were present in the AUC curve derivation process: 1) Sept. 14 
survey only extended from river mile 0.0-0.5, so some chum present in stream may have not · 
been enumerated 2) Amplitude and peak of spawning period open to interpretation. 3) 
Descending section of curve not defined by survey data. Peak region and descending section 
of curve all derived subjectively, by using typical start and end dates. 

Original estimate - Index (RM 0.0-2.0 (?)) = 1,422 (AUC). Supplemental (RM 2.0+) = 158 
(Index • 0.111). Total= 1,580. 

7 Table 5: 19 2 dlum survey da h hOd. talro~ 31 

WRIA Year 

16 0442 Tl 

16 0442 72 

Summer 1973 

Lower Upper 
Monltl Day RM RM Length 

9 14 o.o 
10 6 0.0 

River mile 0.0-3.2 
623 

0.5 

·2.0 

Oct 31ive +dead count 
Poor 

0.5 
2.0 

Live 

59 

665 

Live .. % Type Other 
Dead dead seen survey Method species Comments Ageflcy 

0 59 80 SUPP FOOT ol o1 Ol 0 20! 131 00 oo· 
137 8112 80 SUPP FOOT 11 41 ol 0 zo1 t3L oo 00 

Reach
Estimate = 
Method
Quality rating -
Comments- Minimal estimate.· No expansion attempted with Oct. 3 survey data because this is very late in 

spawning period for this stream in many years. 

Original estimate -Index (RM 0.0-3.2 (?)) = 777 (AUC). Supplemental (RM 3.2+) = 86 (Index* 
0.111). Total= 863. 

Table 6: 1973 cnum wrvey data through Oct. 31 

lvear 
Lower Upper Live .. 

WRIA Month Day RM RM Length Live Dead dead 

111 044z 1 73 10 3 0.0 3.2 3.2 353 270 1123 
Oct. 3 survey card noted all chum Wel'e observed bebN mar mile 2.5 (Lazy. C Ranch}. 
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% Type 
seen survey Method 

70 SUPP FOOT 

Other 
species 

11 3l ol 0 

Cornmetrts Agency 

~)_ oof oo 00 

Apri/1000 
Page 137 



Summer 1974 

Reach
Estimate = 
Method
Quality rating -
Comments -

River mile 0.0-10.0 
3,593 
Regression with Duckabush R., 1980-94. "16.0442. = -6.412 + 1.005 * "16.0351 escapement'' 
Poor 
No expansion attempted with survey data due to lateness of surveys in season. 

Original estimate - Index (RM 0.0-10.0 (?)) = 370 (AUC). Supplemental (RM 10.0+) = 41 
{lndex*0.111). Total=411. 

Table 7: 1974 chum survey data through Oct. 31 

Lower Upper Live+ % Type Other 
WRIA Year Month Day RM RM Length Live Dead dead sean survey Method species comments Agency 

16 0442 74 10 3 0,3 10.0 9.7 111 8 117 70 SUPP BOAT 11 Ol Ol 0 ooJ ool oo oa 
16 0442 74 10 21 0.0 6.7 6.7 4 21 25 ao SUPP BOAT tl 61 Ol 0 601 201 00 00 

No tea: 
Ocl 3, 21 survey cards noted all chum wen1 observed beloW river mile 2.5 (Lazy C Ranch). 

Summer 1975 

Reach
Estimate = 
Method
Quality rating • 
Comments -

River mile 0.0-6.7 
2,250 
Regression with Duckabush R., 1980-94. "16.0442b = -6.412 + 1.005 • "16.0351 escapemenr 
Poor · 
No expansion attempted with Sept. 29 survey data because this is very late in spawning period 
for this stream in many years. 

Original estimate -Index (RM 0.0-6.7 (?)) = 740 (AUC), Supplemental (RM 6.7+) = 82 (Index* 
0.111). Total= 822. 

Tab!e B: 1975 chum suNey data throu~h Oct 31 

WRIA Year 

16 0442 75 

Summer 1976 

Reach
Estimate = 
Method
Quality rating -
Comments -

Lower Upper 
Month Day RM RM 

9 29 0.1 

River mile 0.0-3.2 
3,271 

6.7 

Length live 

6.8 

AUC • 10 DAY STREAM LIFE 
Fair 

live+ 
Dead de.td 

267 1 268 

% Type Other 
seen Survey Method specieS Comments Agency 

75 SUPP BOAT 31 41 11 9 DOl OOI 00 00 

Assumed peak was in between first two surveys due to transition in live : dead ratio. Basic 
curve shape is reasonably defined by the survey data. However, uncertainty in curve is 
increased by poor visibility on peak survey (60 %), and that all three surveys used in AUC 
curve had ::; 70% visibility. 

Original estimate -Index (RM 0.0-1.4 (?)) = 5.005 (AUC). Supplemental (RM 1.4+) = 556 
(Index* 0.111 ). Total = 5,561. 
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Table 9: 1976 chum survey data throu~ h Oct. 31 

Lower Upper Live+ % Type Other 
WRIA Year Month Day RM RM Length live Oead dead seen survey Method species Comments Agency 

16 04f2 76 9 10 0.0 1.4 1.4 620 29 649 65 INDX F001 0 0 0 0 20 32 00 00 

16 0442 16 9 22 0.0 0.4 1.4 334 78 412 60 S!JPP F001 0 0 0 0 6D 00 ()() 00 

16 0442 76 9 2'l 0.4 2.5 2.1 7tu 341 1,125 60 S!JPP F001 0 0 0 0 8() 00 00 00 

16 0442 16 9 22 2.5 3.2 0.8 212 10 122 flO S!JPP F001 0 0 0 0 6D OD 00 00 

16 0442 76 10 .f 0.0 6.7 6.7 192 BB9 1,081 70 S!JPP BOAT 1 0 0 0 00 00 00 00 

Notes. 
Information for oct. 22, river mile 2.5-3.5 was not enlefed into WDF spawning survey database at time of report 

Summer 1977 

Reach
Estimate= 
Method
Quality rating -
Comments'-

River mile 0.0-6.7 
3,215 
AUC -10 DAY STREAM LIFE 
Fair 
The following uncertainties were present in the.AUC curve derivation process: 1)·Starting point 
of curve undefined by data - staring point was derived from extension of shape of ascending 
section of curve at Sept. 12 survey data point to intersection with x-axis. 2) Timing and 
amplitude of peak region of curve open to interpretation, due to only fair visibility on the peak 
survey. Oct. 11 survey excluded from AUC estimate due to limited reach of stream covered in 
survey. 

Original estimate - Index (RM 0.0-6.7 (?)) = 2,525 (AUC). Supplemental {RM 6.7+) = 281 
(Index'" 0.111). Total= 2,806. 

Table 1 o· 1977 ci'IUm survey data through Oct. 31 

Lower Upper Live+ % Type Other 
WRIA Year Mootn Day RM RM length Live Dead· dead seen survey Method species Comments Agenqt 

16' 0442 77 9 12 0.1 2.3 . 2.2 357 2 359 70 S!JPP FOOT 3 0 0 0 00 00 00 00 
16 0442 77 9 29 0.1 6.7 6.6 981 WJ 1,096 70 StiPP BOAT 1 3 0 0 60 00 00 00 

16 0442 T7 10 11 0.1 0.7 0.6 64 53 117 70 SUPP BOAT 1 3 4 0 00 00 00 00 
Comments. 
Sept. 29 survey card noted all chum were observed below river mile 3.S (mouth af Rockyb!ook Cr.). A short canyon runs from river mile 3.2·3.5. 

Summer 1978 

Reach
Estimate= 
Method
Quality rating -
Comments -

RM 0.0·10.0 
1,901 
Regression with Duckabush R., 1980-94. "16.0442" = --6.412 + 1.005 * "16.0351 escapement'' 
Poor . 
No estimate attempted with Oct. 11 survey data because this is very late in summer chum 
spawning period for this stream in many years. 

Original estimate - Index (RM 0.0-2.3 (?)) = 682 [(10 yr. Avg. Dosewallips)/(10 yr. Avg. 
Duckabush) *Duck escape. for year XJ. Supplemental (RM 2.3+) = 76 (Index" 0.111). Total= 
758. 

Table 1 1 · 1978 chum survey data through Oct. 31 

Lower Upper 
WRIA Year Month Day RM RM Length 

16 0442 78 10 11 0.1 2.3 2.2 
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live Dead 

9 32 

live+ % Type 
dead sean survey Metnod 

41 65 INDX FOOT 

Other 
species ,, ot ol 0 

Comments Agency 

381 OOI 00 00 
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Summer 1979 

Reach
Estimate= 
Method
Quality rating -
Comments~ 

Summer 1980 

Reac.h
Estimate = 
Method
Quality rating -
Comments-

RM 0.0-10.0 
1,190 
Regression with Duckabush R . 1980-94. "16.0442" = -6.412 + 1.005 * "16.0351 escapement" 
Poor 
No recorded spawning survey data available. 

Original estimate - Index (RM 0.0-2.3 (?)) = 323 [(10 yr. Avg. Dosewallips)/(10 yr. Avg. 
Duckabush) * Duck escape. for year X]. Supplemental (RM 2.3+) = 36 (Index* 0.111 ). Total = 
359. 

River mile 0.0-1.3 
1,216 
AUC - 1 0 DAY STREAM LIFE 
Fair 
The following uncertainties were present in the AUC curve derivation process: 1) Ascending 
section of curve not defined by data {and poor visibility on Oct. 7 survey). Ascending section of 
curve was derived by mirroring descending section of curve. It was assumed first survey, 
which only went from river mile 1.4 to the mouth probably accounted for most of chum present 
in stream on that date, because field notes for that survey commented · most of the fish were 
pooled. Since the majority of holding pools are downstream of river mile 1.4, the survey should 
have accounted for most of the fish present on that day. 2) Bad visibility (55%) on second 
survey. I assumed peak was soon after the Sept. 25 survey, given very low dead count on first 
survey, and a late Sept. peak is typical for this stream. 

Original estimate - Index (RM 0.0-1.3 (?)) = 1,462 (AUC). Supplemental (RM 1.3+) = 162 
(Index* 0.111 ). Total.= 1,624. 

Table 12: 1979 chum survey data throo ~h Oct. 31 

WRIA Year 

16 0442 ao 
18 0442 80 

Summer 1981 

Reach
Estimate= 
Method 
Quality rating -
Comments-

Lower Upper 
Month Day RM RM 

II 25 0.1 
10 7 0.1 

River mile 0.0-2.0 
63 

1.3 

2.3 

Live+ 
Length Live Dead dead 

1.2 618 11 629 

2.2 194 55 U9 

Live + dead count {Sept. 24 + Oct. 22) surveys 
Poor 

'Yo Type Other 
seen Survey Method specie3 Comments Agency 

80 SUPP BOAT .fj sj oj 0 211 601 00 00 

66 INDX BOAT 1j AI Ol 0 381 OOI 00 00 

Both WDF and PNPTC conduced spawning surveys. Used PNPTC surveys for an attempt at 
an AUC based derivation , due to larger number of observations. Bi -modal fish entry pattern is 
suggested by surv~y data. Ar) AUC curve ·derived from this data gave he same results as 
summing the two peak live+ dead counts,. and was highly subjective to derive. 

Original estimate - Index (RM 0.0-2.0 (?)) = 54 (AUC). Supplemental (RM 2.0+) = 6 (Index* 
0.111). Total = 60. 
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Table 13: 1981 Cl'lum survey data through Oct. 31 

WRIA Year 

16 0442 81 
16 0442 81 

16 ()442 81 

16 0442 81 

16 0442 81 

16 0442 81 
16 0442 61 

16 0442 81 

16 0442 81 

Summer 1982 

Reach
Estimate = 
Method
Quality rating -
Comments -

Lower Upper 
Mont:! Day RM RM 

9 8 0.0 
9 16 3.5 
9 24 0.0 
9 29 0.0 

9 29 0.3 
10 14 0.0 

10 16 0.2 
10 22 0.0 
11 10 0.2 

River mile 0.0..3.6 
507 

0.2 

4.5 

2.0 

2.8 
0.0 

3.6 
3.7 

3.6 
2.3 

Length LiYe 

0.2 

1.0 

2.0 

2.6 

-0.3 

3.6 

3.5 

3.6 
2.1 

AUC- 10 DAY STREAM LIFE 
Fair 

Live+ 
Dead dead 

0 0 0 

0 () 0 

25 11 36 
0 1 1 

0 0 0 

9 2 11 

16 0 16 

13 14 2T 
a a 0 

% Type other 
seen Survey MethO<I species Comments Agency 

0 INDX FOOT 3 c 0 0 00 00 00 40 
99 INDX FOOT 0 0 0 a 00 00 00 40 
68 INDX FOOT J 4 0 0 13 25 (K) 4() 

7 INDX FOOT 3 0 0 0 OS 29 38 40 

0 SPOT 0000 0 0 () 0 28 39 00 00 
70 INDX BOAT 3 4 0 0 00 00 00 40 

70 SUPP BOAT 1 3 4 0 24 00 00 00 
TO INDX BOAT 3 4 0 0 23 (K) 00 40 

80 IN OX FOOT 0 0 0 0 00 00 00 00 

Amplitude and timing of peak region of AUC curve are not well defined, due to size of gap 
between Sept. 24 and Oct. 13 surveys. A late Sept. peak was assumed, which is typical for this 
stream. 

Original estimate -Index (RM 0.0-3.6 (?}) = 720 (AUC). Supplemental (RM 3.6+) = 80 (Index • 
0.111). Total= 800. 

T able 14: 1982 chum survey_ data throu~h Oct. 31 

WRIA Year 

16 0442 82 

16 0442 82 

16 044~ 82 

Summer 1983 

R~ach~ 
Estimate = 
Method
Quality rating -
Comments -

Lower Upper 
Month Day RM RM 

9 14 0.0 

9 24 0.0 
10 13 0.1 

River mile 0.0-1.8 
64 

3.2 

3.1J 
2.3 

Length Live 

3.2 

3.8 

2.2 

AUC ~ 10 DAY STREAM LIFE 
Fair 

Live+ 
Dead dead 

101 () 101 

190 5 195 

3f 17 "" 

% Type Otfler 
seen Survey Method species COmmems Agency 

90 tNDX BOAT 0 0 0 0 20 00 00 00 

T5 tNDX BOAT 1 0 0 0 00 00 00 (K) 

90 tNDX RAFT 0 0 . 0 1 80 20 33 (K) 

Both WDF and PNPTC conducted spawning surveys. Used PNPTC data because it was more 
complete in number of observations and length of surveys. General curve shape well defined 
by data, but poor visibility on two of the three peak surveys (40-50 %). Bi - modal fish entry 
pattern is suggested in both tribal and non-tribal data survey sets, which is assumed partially an 
artifact of a small runsize. plus possible counting errors due to pinks. 

Original estimate ~ lndex (RM 0.0-1.8 (?)) = 66 (AUC). Supplemental (RM 1.8+) = 7 (Index* 
0.111). Total=73. 

Table 15: 1983 chum survey data through Oct 31 

Lower Upper 
WRIA Year Montll Day RM RM LenGth 

16 0442 83 9 13 1.0 1.3 0.3 

16 0442 83 9 23 0.1 2.3 2.2 

16 0442 83 9 28 0.8 1.0 0.2 

16 0442 83 9 28 1.0 1.8 0.8 
18 0442 83 10 3 0.0 0.8 0.8 

16 0442 83 10 3 0.8 1.0 0.2 
16 0442 83 10 3 1.0 1.3 0.3 
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Live Dead 

4 0 

14 0 

4 1 

13 0 

4 0 

2 1 

4 0 

Live+. % Type 
dead seen Survey Method 

4 50 SUPP FOOT 
~4 75 INDX BOAT 

5 5() INDX FOOT 

13 50 /NDX FOOT 
4 .tiO INDX FOOT 
3 .tiO INDX FOOT 
4 4() INDX FOOT 

Olhef 
species 

3 0 0 0 

3 0 0 () 

3 4 0 0 

3 0 0 0 

1 3 0 0 
1 3 4 0 
3 0 0 0 

Comments Agency 

22 38 
20 31 

20 31 

20 31 

21 33 
21 ·33 
00 00 

00 22 

00 00 

60 «J 

60 4() 

00 «J 

60 4() 

00 «J 
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16 0442 83 
16 0442 83 
16 0442 83 
16 0442 83 

16 0442 83 
16 044.2 83 
16 0442' 83 

16 044.2 83 
16 0442 83 
16 0442 83 
16 0442 83 

Summer 1984 

Reach
Estimate= 
Method-

·Quality rating -
Comments -

10 10 0.0 
10 10 0.8 
10 10 1.3 
10 13 0.1 
10 17 0.8 
10 17 1.3 
10 20 0.1 

10 24 0.0 

10 24 0.8 
10 24 1.3 

10 26 0,1 

River mile 0.0-2.3 
212 

0.8 Q.8 

1.0 0.2 

1.8 0.5 

2.3 2.2 

1.0 0.2 

1.8 0.5 
2.3 2.2 

0.8 0.8 

1.0 0.2 

1.8 0.5 

2.3 2.2 

AUC - 10 DAY STREAM LIFE 
Poor 

0 2 2 70 

19 2 21 86 

1 3 4 86 

0 0 0 90 

4 5 9 90 

0 1 1 85 

a 1 7 85 
1 0 1 55 

2 1 3 55 

0 1 1 55 
0 2 2 BO 

INDX FOOT 3 0 0 0 2~ 33 60 40 
ljjjjj_ FOOT 3 0 0 0 21 33 60 40 

IN~ FOOT 3 0 0 0 21 33 60 40 
IN OX FOOT 0 0 0 () 20 00 00 00 
I NO)( FOOT 1 3 4 0 20 tJO 00 40 
IND:i. FOOT 3 0 0 0 20 60 00 40 
I NOX FOOT 3 4 0 0 20 00 00 00 
INDX FOOT 3 0 0 0 21 60 00 40 

IN OX FOOT 3 0 0 0 21 60 00 40 

INDX FOOT 3 0 0 0 21 60 00 46 

IN OX FOOT 3 0 () 0 21 00 00 00 

Five sui'Veys were conducted. but only one during period of significant spawning activity. Pre
peak and peak portions of curve not well defined by survey data. The AUC curve was derived 
with the assumption Oct 2 survey was the peak spawning period, due to low dead: live ratio on 
this date (i.e. peak could have been later than this date by this criteria). However, spawning in 
this stream is frequently concluding on this date, and since the dead counts are not usually a 
reliable indicator of the degree of completion for summer chum there is a great deal of 
uncertainty about any AUC function derived from this data. 

Original estimate -Index (RM 0.0~2.3 (?)) = 162 {AUC) .. Supplemental (RM 2.3+) = 18 (Index* 
0.111). Total=180. 

Table 16: 1984chumsurvevdata throu~h Oct 31 

VIIRIA Year 

16 0442 84 

16 0442 84 

.16 0442 84 

16 0442 84 
16 0442 84 

Summer 1985 

Reach
Estimate= 
Method
Quality rating
Comments -

Lower Upper 
Month Day RM RM 

9 7 0.2 

to 2 0.1 
10 15 0.1 

10 22 0.1 
10 29 0.1 

River mile 0.0-.3.2 
236 

0.0 
2.3 

2.3 

2.3 

2.3 

uing1n Live 

·0.2 

2.2 
2.2. 

2.2 

2.2 

AUC - 10 DAY STREAM LIFE 
Poor 

Live+ 
Oeael dead 

0 0 0 

128 20 148 

2 11 1:S 

1 1 2 

D 0 0 

% Type 011!er 
seen survey Method species Comments Agency 

30 SPOT FOOT 0 0 0 () 20 00 00 00 

80 IN OX FOOT 1 0 0 0 20 00 (J(} 00 
iU) IN OX FOOT 4 0 0 0 27 00 00 00 

70 IN D)( FOOT 0 0 0 0 23 OD 00 00 

85 IN OX FOOT 0 0 0 0 23 00 00 00 

The following uncertainties were present in the AUC curve derivation process: 1) Ascending 
section of curve mostly undefined by data. 2) Amplitude and timing of peak portion of curve 
open to some interpretation. . A conservative start date of - Sept. 7 was assumed. Live fish 
count pattern suggested mid-September peak of spawning. 

Original estimate - Index (RM 0.0-3.2 (?)) = 73 {AUC). Supplemental (RM 3.2+) = 8 (Index * 
0.111). Total = 81. 
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Table 17: 1985 chum survev data through Oct 31 

WRIA Year 

18 0442 85 
16 0442 85 

16 0442 85 

Summer 1986 

Reach
Estimate= 
Method~ 
Quality rating -
Comments -

LoWer Upper 
Month Day RM RM 

9 18 0.0 
9 27 0.0 

10 17 0.0 

River mile 0.0-2.3 
57 

3.2 

&.0 

6.1 

l.ength live 

3.2 

6.0 

6.7 

AUC -10 DAY STREAM LIFE 
G9Qd 

Live-+ 
Dead deed 

137 0 137 

23 22 45 

9 3 12 

% Type Other 
seen survey Method species Comments Agency 

10 INDX BOA1 3 0 0 0 00 00 00 DO 

70 StJPP F007 0 0 0 0 20 00 00 00 
85 StJPP BOA1 3 4 () 0 20 00 00 00 

Start point of AUC function was subjectively initiated at ·- Sept. 5. The remainder of AUC 
function is well defined by survey data. 

Original estimate - Index (RM 0.0-2.2 (?)) = 62 (AUC). Supplementa·l (RM 2.2+) = 7 (Index * 
0.111). Total== 69, 

a : c um survev ata thrO~!ll T bfe 18 1986 h d hOct 31 

WRIA Year 

16 IU42 86 

16 0442 88 

16 0442 86 

16 0442 86 

16 0442 86 

16 0442 86 

Summer 1987 

Reach
Estimate = 
Method·
Quality rating -
Comments -

lower Upper 
Month Day RM RM 

9 16 0.0 
9 22 0.1 

10 1 0.1 

10 7 0.1 

10 14 0.2 
10 21 0.1 

River mile 0.0-6.7 
9 

2.3 
2.3 
2.3 

2.3 
2.1 

23 

Length Live Dead 

2.3 23 1 

2.2 18 0 
2.2 6 4 

2.2 11 2 
1.9 14. 3 
2.2 3 1 

Live + dead Sept. 17 + Sept 30 surveys. 
Fair 

live+ % 
dead seen 

24 90 
18 90 
1() 9D 

13 90 
17 90 
4 90 

Small counts make use of AUC method impractical. 

Type Other 
survey Method species Comments Agency 

INDX FOOT 0 0 0 0 00 00 00 00 
INDX FOOT 0 0 0 0 00 00 00 00 
INDX FOOT 0 0 0 0 00 00 00 00 
INDX FOOT 1 0 0 0 2D 00 00 00 
INDX FOOT 0 0 0 0 2() 00 00 00 
INDX FOOT 4 0 0 0 20 00 00 00 

Original estimate -Index (RM 0.0-6.7 (?)) = 14 (AUC). Supplemental (RM 6.7+) = 2 (Index* 
0.111). Total= 16. 

T 1 able 19: 198 chum sttrvey data through Oct. 31 

WRIA Year 

16 0442 87 

16 0442 81 

16 0442 87 

Summer 1988 

Lower Upper 
Month Day RM RM 

9 17 0.0 
9 30 0.0 

10 21 0.0 

River mile 0.0-2.3 
661 

u 
6.7 

6.7 

Length Live 

6.7 
6.7 
6.7 

AUC - 10 DAY STREAM LIFE 
Fair 

Dead 

5 0 
4 0 

0 3 

Live+ % Type Other 
dead seen survey Method species Comments Agency 

5 75 INDX RAFT 1 3 0 0 21 00 00 00 

" 70 INDX FOOT 1 3 0 0 21 00 00 ()(} 

3 80 JNDX FOOT 1 3 4 0 20 60 00 00 

Reach w 

Estimate = 
Method~ 

Quality rating -
Comments - Large number of days between Sept. 13 and Oct. 4 surveys creates moderate uncertainty in 

peak region of AUC function. Mediocre visibility on all surveys. 
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Original estimat~ - Index (RM 0.0-2.3 (?)) = 642 (AUC). Supplemental (RM 2.3+) = 71 (Index* 
0.111). Total= 713. 

Table 20: 1988 chum survey data lhrough Oct 31 

WRIA Year 

16 tU42 88 

16 tU42 88 

16 tU42 88 

16 0442 88 

16 tU42 88 

16 0442 88 

16 0442 88 

Summer 1989 

Reach
Estimate = 
Method
Quality rating -
Comments-

Lower Uppet 
Month Osy RM RM 

9 13 0.0 

9 13 0.4 

9 13 1.3 
10 4 0.0 
10 13 0.0 
10 13 1.3 
10 26 0.0 

River- mile 0.0-2.3 
16 . 

0.4 

1.3 
2.3 
2.3 
1.3 

2.3 
2.3 

Length 

0.4 
0.9 
1.0 
2.3 
1.3 
1.0 
2.3 

Uva+ 
Live Dead dead 

31 1 32 
111 0 111 

0 0 0 
163 a 1SI1 

16 122 131 
4 22 26 
7 11 11 

Sum of live + dead Sept 8, 28, Oct. 20 surveys 
Fair 

% 
seen 

10 
10 
10 
55 
6() 

6() 

10 

Small counts made use of AUC method impractical. 

rypa Olhef 
survey Method species CCmments Agl!rn:y 

INDX FOOT 0 0 0 0 21 61 Q(J . oo 
INDX FOOT 0 0 0 0 21 61 00 00 

INDX FOOT 0 0 0 0 21 61 00 00 
INDX RAFT 0 0 0 0 24 00 00 00 

INDX FOOT II 0 0 0 21 61 00 00 

INDX FOOT 0 0 0 0 21 61 00 00 

INDX RAFT 1 4 0 0 21 60 00 00 

Original estimate - Index (RM 0.0-2.3 (?)) = 27 (AUC). Supplemental (RM 2.3+) = 3 (Index* 
0.111). Total= 30. · 

Table 21: 1989 chum survey data thtoiJ ~h OCt 31 

WRIA Year 

111 0442 19 

16 0442 89 

16 0442 89 

11 0442 89 

16 0442 89 

Summer 1990 

LerNer Upper 
Month Day RM RM 

9 It 0.3 

9 211 o.o 
10 9 0.0 

10 20 0.0 

11 3 0.0 

River mile 0.0-2.3 
8 

6.1 

2.3 

6.7 
11.0 

2.3 

Length 
6.4 

2.3 

6.7 
6.0 

2.3 

Live+ dead Oct. 17 survey 
Fair 

Live Dead 

2 0 

10 3 

0 0 

1 0 

0 0 

UVe+ % Type other 
dead seen survey Method species COmments Agancy 

2 110 INDX FOOT 1 3 6 0 24 00 00 00 

13 60 INDX FOOT 1 3 0 0 00 00 00 00 

0 10 INDX FOOT 3 4 0 0 00 00 00 00 

1 50 INDX FOOT 1 3 · 4 0 24 00 00 00 

0 60 INDX FOOT 3 0 0 0 23 00 00 00 

Reach
Estimate= 
Method
Quality rating -
Comments- Quality of survey observations is only fair, since two of the 4 surveys were spot checks. 

Original estimate - Index (RM 0.0-2.3 (?)) = 15 (AUC). Supplemental (RM 2.3+} = 2 (Index* 
0.111). Total=17. 

Table 22: 1990 chum &UM!Y data through OCt 31 

Lower Upper 
WRIA Year Month Day RM RM Length 

16 0442 90 9 20 0.0 2.3 2.3 

1t! 0442 90 10 2 0 .4 0.0 -0.4 

16 0442 . 90 10 15 0.4 0.0 -0.4 

15 0442 90 10 17 0.0 1.3 1.3 

16 0442 90 10 17 1.3 2.3 1.0 

16 0442 90 10 25 0.4 0.0 -04 
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Uve Dead 

0 0 

0 0 

0 0 

7 0 

1 0 

NC NC 

Live+ % Type 
dead seen Survey Method 

0 65 I~DX FOOT 

0 35 SPOT FOOT 

0 25 SPOT FOOT 

1 4() INDX FOOT 
1 60 IN OX FOOT 

30 SPOT FOOT 

Other 
species 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 
0 0 0 0 

0 0 0 0 

Comments Agency 

22 60 

00 00 

00 25 

25 60 

25 60 

00 28 

00 00 

00 co 
60 00 

61 00 
51 00 

00 co 
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Summer 1991 

Reach· 
Estimate = 
Method
Quality rating -
Comments -

River mile O.O..S.7 
250 
AUC -10 DAY STREAM LIFE 
Fair 
The following uncertainties were present in the AUC curve derivation process 1) Ascending 
section of curve undefined by data. A typical early Sept. start time was assumed. 2} Amplitude 
and timing of peak portion of curve open to interpretation, in part due to bad visibility on peak 
survey, and lack of surveys to define shape of peak region of curve. 

Original estimate -Index (RM 0.0-6.7 (?)) = 257 (AUC). Supplemental (RM 6.7+) = 29 (Index • 
0.111 }. Total= 286. 

Table 23: 1991 ch um survey data tlrough Oct 3~ 

lower Upper live+ % Type Other 
WRIA Year Month Day RM RM length live Dead dead seen survey Method species C<Jmmants Agency 

16 0442 91 9 20 0.0 2.3 2.3 97 7 104 60 INDX RAFT 3 0 0 0 24 60 DO 00 

16 0442 91 9 30 0.1 3.6 3.6 54 12 66 75 INDX RAFT 1 3 0 (J 60 ()() DO 00 

16 0442 91 9 30 3.6 6.1 3.1 0 0 0 75 INDX RAFT 1 3 0 0 60 00 DO 00 

16 0442 91 10 8 o.o 2.3 2.3 33 28 61 60 INDX RAFT 1 3 4 0 20 60 DO 00 

16 0442 91 10 22 0.1 3.6 3.6 2 9 11 65 INDX RAFT 1 3 4 (} 60 21 DO 00 

16 0442 91 . 10 n 3.6 8.7 3.1 0 0 0 65 INDX RAFT 1 3 4 D 60 21 DO 00 

Notes. 
Sept, 30 survey card did not indicate where split point was for fish counts on back of card. but Ron Eagan was of the opinion it was probably the mouth of 
Roekybtoc~ Cr. (RM 3.6) . 

. O<:t 8 survey card noted spawning was primarily in lower 0.5 miles of stream 

Summer 1992 

Reach
Estimate = 
Method
Quality rating -
Comments -

River mile 0.0-2.3 
655 
AUC - 10 DAY STREAM LIFE 
Fair /Good 
Amplitude of curve open to some interpretation, due to only fair visibility on most surveys. 
General shape of. curve well defined by data. Start point not defined by survey data. Start point 
derived by extension of slope of line through survey data points down to intersection with x
axis. 

Original estimate -Index (RM 0.0-2.3 (?)) = 600 (AUC}. Supplemental {RM 2.3+) = 67 (Index~ 
0.111). Total =667. 

Table 24: ~992 ctlum survey data through Nov. 4 

lower Upper 
WRIA Year Month Day RM RM length 

16 ()442 92 9 10 0.0 1.3 1.3 

16 0442 92 9 10 1.3 ~3 1.0 

16 0442 92 9 21 0.0 1.3 1.3 

16 0442 92 9 21 1.3 2.2 0.9 

16 0442 92 9 29 0.0 1.3 1.3 

16 0442 92 9 29 1.3 2.3 1.0 

16 0442 92 10 7 0.0 1.3 1.3 

16 0442 92 10 T 1.3 2.3 1.0 

16 0442 92 10 15 0.0 1.3 1.3 
16 0442 92 10 15 1.3 2.3 1.0 

16 0442 92 10 22 0.() 1.3 1.3 

16 0442 92 10 22 1.3 2.3 1.0 
16 0442 92 11 4 0.0 1.3 1.3 

16 0442 92 11 4 1.3 2.3 1.0 

No!P.s; 
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live Deael 
104 2 
13 1 

1{!9 16 

1 2 
234 29 

0 () 

3T 101 
0 (I 

2 44 

0 0 

9 8 

0 () 

35 1 

3 0 

Live+ % Type 
dead seen survey Method 

106 80 JND)( FOOT 
14 80 Jiiiij. FOOT 

'185 TO INDX FOOT 
3 70 JND)( FOOT 

263 70 IN D)( FOOT 
0 70 INDX FOOT 

138 75 IN D)( FOOT 
0 75 INDX FD01 

46 90 INDX FOOT 
0 SID INDX FOOT 

11 60 INDX FOOT 
D 60 INDX FOOT 

36 80 IN OX RAFT 

3 80 IN OX RAFT 

Other 
species 

0 0 (} 1 
0 0 (J 1 

1 0 0 0 
1 0 0 0 
0 0 0 1 

0 0 0 1 
0 0 0 0 

0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 

Comments Agency 

20 60 

20 60 

21 60 
21 60 

21 60 
21 60 
20 61 

20 61 

20 61 

20 61 

31 61 

31 61 

20 61 

20 61 

61 00 
61 00 

61 DO 

61 00 
61 DO 

61 DO 

DO 00 

DO DO 

DO 00 

00 DO 
24 00 

24 DO 

60 00 

60 00 

Apri/2000 
Page 145 



Sept 1 0 survey card noted over 20 completed redds were visible. 

Summer 1993 

R~oiCh
Estimate = 
Method
Quality rating -
Comments -

River mile 0.0-6.1 
105 
AUC -10 DAY STREAM LIFE 
Fair 
Most of curve defined OK by survey data. Amplitude of peak region of curve open to some 
interpretation. Endpoint of AUC curve is not defined by data, due to lack of a low live count to 
indicate end of summer spawning period. All live fish observed on Oct 27 survey were 
assumed to be fall chum due to time period of observation . 

Original estimate - Index (RM 0.0-6.1 (?)) = 179 (AUC). Supplemental (RM 6.1 +) = 20 (Index * 
0.111). Total= 199. 

Table 25: 1993 chum survey data throu~h Nov. 4 

WRIA Year 

16 0442 93 

1~ 0442 93 
16 0442 93 

16 0442 93 

16 0442 93 

16 0442 93 

16 0442 93 
16 OU2 93 
16 0442 93 

16 0442 93 
16 0442 93 

16 0442 93 

16 D442 93 

16 0442 93 

Summer 1994 

Reach
Estimate = 
Method
Quality rating -
Comments-

Lower Upper 
Month Day RM RM 

9 8 0.0 

9 21 0.0 

9 21 1.3 

II 30 o.o 
9 30 1.3 
9 30 2.5 

10 7 0.0 

10 7 2.5 

10 18 0.0 

10 18 1.3 

10 2J 0.0 

10 2J 1.3 

11 4 0.0 

11 4 1.3 

River mile 0.0-2.3 
225 

2.3 

1.3 

2.3 
1.3 

2.3 
6.1 

2.3 
6.1 
1.3 

2.3 

1.3 

2.3 

1.3 

2.3 

length live 

2.3 

1.3 

1.0 
1.3 
1.0 
3.6 

2.3 

3.6 

1.3 

1.0 

1.3 

1.0 

1.3 
1.0 

AUC - 10 DAY STREAM LIFE 
Good 
None. 

Dead 

a a 
B 0 

0 0 

55 3 
2 0 

2 0 

21 7 

12 0 

15 3 

12 0 
24 2 

3 0 

20 2 

2 0 

live+ % Type Othar 
dead seen survey Method spedes Comments Agency 

0 55 INDX FOOT 0 0 0 3 24 38 60 00 

B 85 lNDX FOOT 0 0 1 3 2D 60 f1 ()0 

0 6' INDX FOOT 0 0 1 3 20 80 61 00 

58 90 INDX FOOT 0 0 1 3 20 111 00 ()0 

2 90 INDX FOOT 0 0 1 3 20 61 00 00 

2 90 SUPP FOOT 0 0 1 3 20 8() DO DO 
211 80 INDX FOOT 0 1 3 4 20 110 81 00 
12 80 SUPP FOOT 0 1 3 4 20 80 00 00 
18 95 IND~ FOOT 0 1 3 4 20 60 61 00 

12 95 ./NDX FOOT 0 1 3 4 20 60 IJ1 00 
26 70 INDX FOOT a 1 3 4 21 31 60 00 

3 70 IN OX FOOT D 1 3 4 21 31 60 00 

22 60 INDX FOOT 0 0 3 -4 21 31 61 00 

2 60 INDX FOOT 0 0 3 4 21 31 61 00 

Original estimate - Index (RM 0.0-2.3 (?}) = 235 (AUC). Supplemental (RM 2.3+) = 26 (Index * 
0.111}. Total= 261. 

Table 26: 1994 chum survey data throu!Jh Nov. 3 

Lower Upper 
WRIA Year Month Day RM RM Length 

16 0442 t4 9 12 0.0 1.3 1.3 
16 0442 94 9 12 1.3 2.3 1.0 
18 0442 94 9 19 0.0 1.3 1.3 
16 0442 94 9 19 1.3 2.3 1.0 

1f 0442 94 9 28 0.0 1.3 1.3 

16 0442 94 9 28 1.3 2.3 1.0 

18 OU2 94 10 7 0.0 1.3 1.3 

16 0442 94 10 T 1.3 2.3 1.0 
1~ 0442 94 10 11 0.0 1.3 1.3 

16 0442 94 10 17 1.3 2.3 1.0 
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Live Dead 

4 0 

2 0 

16 0 
6 0 

87 3 

4 1 

69 25 

3 8 

18 19 

0 0 

Uva .. % Type 
dead seen survey Method 

4 " INDX FOOT 
2 95 INDX FOOT 

76 90 INDX FOOT 

6 90 INDX FOOT 

TD 9D TNDX FOOT 

5 90 /NDX FOOT 

94 90 INDX FOOT 

II 90 INDX FOOT 

37 95 INDX FOOT 

0 95 INDX FOOT 

Other 
species 

0 0 0 0 
0 0 0 0 
0 0 1 4 

0 0 f 4 

0 0 1 4 

0 0 1 4 
1 4 0 0 

1 4 0 0 

1 4 0 0 

1 .. 0 0 

Comments Agency 

20 60 

20 60 
20 60 

20 60 
20 1$1 

20 61 

20 00 

20 00 

20 ts1 

20 61 

61 00 

81 00 
61 00 

61 00 
00 00 . 
OD 00 

00 00 

00 00 

OD 00 

00 00 
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Notes: 
Sept. 12 survey card noted 4 completed re<lds In upper reach, 5 completed re<lds in lower reach, and 1 active ted d. 

Summer 1995 

Reach
Estimate= 
Method
Quality rating -
Comments -

River mile 0.0-3.2 
2.771 
AUC -10 DAY STREAM LIFE 
Good 
Most of curve well defined by survey data. Amplitude of peak, endpoint a little ambiguous. 
Different index start used in 1995- bottom of Rockybrook Cr. Canyon (river mile 3.2). 

Original estimate - Index (RM 0.0-3.2 (?)) = 3,449 (AUC). Supplemental (RM 3.2+) = 383 
(Index • 0.111 ). Total = 3,832. 

Table 27: 1995 chum survey data through Nov. 3 for rivEN mile 0.0-2.3 

Lower Upper 
W'RIA Year Month Day RM RM Length 

HI 0442 95 7 28 0.0 0.1 0.1 

16 0442 95 8 7 0.1 0.0 -0.1 

16 0442 95 8 28 0.0 3.2 3.2 

16 0442 95 9 8 0.0 3.2 3.2 
16 0442 95 9 19 0.0 1.3 1.3 

16 0442 95 9 19 1.3 2.3 1.0 

16 0442 95 10 2 0.0 1.3 1.3 

16 0442 95 10 2 1.3 2.3 1.0 

16 0442 95 10 23 0.0 2.3 2.3 

16 0442 95 11 3 0.0 3.2 3.2 

Notes: 
Aug. 28 s~<rvey card noted lhere wa5 one active chum redd. 

River mile 3.2-6.7 
16 

Liv&+ % 
Live Oead dead seen 

0 0 0 40 

0 0 .0 20 
39 0 39 85 

261 1 262 90 
1,:U9 58 1,287 90 

34 3 37 90 

348 123 469 80 

2 1 3 80 
6 3 9 80 

6 0 6 90 

Reach
Estimate = 
Method
Quality rating 
Comments-

Live+ dead (Sept . 19 +Oct. 2 +Oct. 23) surveys 
Poor 
Minimal estimate 

Table 28· 1995 chum survey ctata through OCt 31 tor liVer mlle'2 ~ 7 

WRIA Year 

16 0442 95 

16 0442 95 

16 OtU;t 95 

16 0442 I 95 

Summer 1996 

Lower Upper 
RM Month Day RM 

8 28 3.2 

9 19 3.6 
10 2 3.6 

10 23 2.3 

River mile 0.0-2.3 
6,976 

6.7 

6.7 

6.7 

.3.1 

Length Live 

3.5 

3.1 
3.1 

0.8 

AUC -10 DAY STREAM LIFE 
Good 

uve• % 
Dead dead seen 

0 0 0 85 

II 0 8 90 

6 0 6 80 
2 () 2 80 

Type Other 
survey Method species Comments /lo.!plc:y 

IN OX FOOT 0 0 0 0 27 00 65 00 

SPOT FOOT 0 0 0 0 27 60 65 00 
SUPP RAFT 1 3 0 0 23 60 61 00 
INDX RAFT 1 3 4 0 00 20 6() 00 
INDX FOOT 1 3 4 (J 2() 60 61 00 
INDX FOOT 1 3 ·4 0 U) 60 61 00 
INDX FOOT 1 3 4 0 21 60 61 00 
INDX FOOT 1 3 4 0 21 60 81 00 
IN OX RAFT 1 3 4 0 23 60 61 00 
IN OX RAFT 4 0 0 :l 23 60 61 00 

Type Other 
survey Method species comments Agency 

SUPP RAFT 1 3 0 0 23 60 61 00 

SUPP FOOT 1 3 4 0 20 60 81 00 

SUPP FOOT 1 3 0 0 21 60 61 00 

SUPP RAFT 1 3 4 0 23 60 00 00 

Reach
Estimate = 
Method
Quality rating -
Comments - Amplitude of peak a little ambiguous, but not enough to allow for more a small change in total 

estimate with range of possible interpretations. 

Original estimate -Index (RM 0.0-2.3 (?)) = 7,163 (AUC). Supplemental {RM 2.3+) = 796 
(lndex*0.111}. Total=7,959: 
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Table 29: 1996 Chum survey data throu~h Nov. 5 

Lower Upper 
WRIA Year Monttl Day RM RM length UVe 

16 0442 116 9 5 0.0 1.3 1.3 2113 

16 0442 96 9 5 1.3 2.3 1.0 12 

16 0442 115 9 18 o.o 1.3 1.3 2,938 

16 0442 96 9 18 1.3 2.3 1.0 11)5 

16 0442 115 9 30 0.0 1.3 1.3 1,900 

16 0442 96 II 30 1.3 2.3 1.0 76 

16 0442 115 10 7 0.0 1.3 1.3 238 

16 0442 96 10 1 1.3 2.3 1.0 2 
16 O.U2 96 10 21 0.0 1.3 1.3 16 

16 0442 96 10 21 1.3 2.3 1.0 3 

16 0442 96 11 5 0.0 1.3 1.3 300 

16 0442 96 11 5 1.3 2.3 1.0 30 

Notes: 
Sept. 5 suM!}' card noted 5 redds in uf:lper reach {4 of which were active) . 
Oct. 21 survey can:! noted most of live chum were fresh pooled fish. 

Summer 1997 

River mile 0.0-2.3 
47 

Dead 

0 

0 

69 

0 

937 

13 

71!J7 

2 

231 

0 

43 

0 

Live + dead Sept. 10, Sept. 23 surveys. 
Poor 

Live+ % Type 
dead seen survey Method 

305 95 INDX FOOT 
22 9$ INDX FOOT 

3,005 80 INDX FOOl 
105 80 INDX FOOT 

2,837 95 INDX FOOT 
B9 9$ INDX FOOT 

1,025 85 INDX FOOT 
4 85 INDX FOOT 

247 90 INDX FOOT 
3 90 IN OX FOOT 

343 80 IN OX RAFT 

30 80 IN OX RAFT 

Reach
Estimate = 
Method
Quality rating -
Comments- Minimal estimate. Data insufficient to draw an AUC estimate. 

T bl 30 1997 Ch a e : umsurvey d h hOt 31 alB I roug1 c . 

WRIA Year 

16 0442 97 
16 0442 97 

16 0442 97 
16 0442 97 
1& o.uz 97 

16 0442 '17 

Summer 1998 

lower Upper 
Month Day RM RM 

8 22 6.7 

9 •• 0.0 
g 10 0.0 

9 10 1.3 

9 23 0.0 

9 23 2.3 

River mile 0.0-2.3 
336 
AUC 
Very good 

0.0 

23 

1.3 

2.3 

2.3 

6.7 

Uve+ 
length Live Dead dead 

-6.7 0 0 0 

2.3 0 0 0 

1.3 15 0 15 

1.0 5 0 5 

2.3 17 2 f!l 

4.4 0 0 0 

Reach
Estimate= 
Method
Quality rating -
Comments- All points of curve well defined by survey data. 

Table 31 : 1998 chum survey data through Nov. 4 

Lower Upper 
WRlA Date RM RM length Live Dead 

16 0442 08112198 0.0 2.3 2.3 0 

16 0442 08124198 0.0 2.3 2.3 0 

18 0442 0911).2$tr 0.0 1.3 1.3 7 

16 O.U2 091021118 1.3 2.3 2.3 0 

16 0442 IJg/ff/98 0.0 1.3 1.3 86 

16 0442 09111.198 1.3 2.3 2.3 6 
16 O.U2 09121/98 0.0 1.3 1.3 126 

f8 0442 09121/98 1.3 2.3 2.3 18 

fG 0442 10101/98 0.0 1.3 1.3 73 
16 fU.f2 10RH/98 1.3 2.3 2.3 1 
16 O.U2 10109198 0.0 1.3 1.3 14 
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Live• Type 
decul Vis survey 

0 0 90 INDX 
0 0 95 INDX 
0 7 95 INDX 

0 0 95 INDX 

1 87 95 INDX 

0 & 95 IND)( 

3 129 110 IND)( 

0 11 90 INDX 

75 148 95 IN D)( 

0 1 95 INDX 
56 70 70 INDX 

o/o Type 
seen survey Method 

95 SPOT FOOT 
75 INDX FOOT 
90 .INDX FOOT 
90 IN OX FOOT 
85 INDX RAFT 

85 SUPP RAFT 

Method Other species 

FOOT 
FOOT 
F007 
F007 
F001 1 0 0 

'F001 1 0 0 

F007 4 0 0 

FOOT 4 0 0 

FOOT 1 4 0 

FOOT 1 4 0 

FOOT 4 1 0 

Other 
species 

4 0 0 

4 0 0 

4 0 0 

4 0 0 

4 0 0 

4 0 0 

4 0 0 

4 0 0 

0 0 0 

0 0 0 

4 0 0 
. 4 0 0 

Other 
specie6 

0 0 0 
. 3 0 0 

3 0 0 

3 0 0 

3 5 . Q 

3 5 0. 

Comments 

20 60 

20 

20 60 

20 60 

0 20 60 

0 20 60 

0 20 6D 

0 20 60 

0 20 6D 

0 20 6D 

0 24 611 

Comments Agency 

0 20 33 111 00 

0 20 33 61 00 

0 20 60 61 00 

0 20 60 81 00 

0 20 60 51 00 

0 20 60 61 00 

0 21 00 00 00 

0 21 00 . 00 00 

0 23 60 61 00 

0 23 80 81 00 

0 32 23 61 00 
0 32 23 61 00 

Comments Agency 

0 20 00 
0 21 60 
0 20 60 

0 20 so 
0 24 33 

0 24 3.3 

Agency 

61 
61 

61 
61 

61 
61 
61 

00 00 

00 00 

61 00 

61 00 

00 00 

00 00 
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16 0442 1Ml9198 1.3 2.3 2.3 0 0 oj 
16 0442 10/19198 0.0 1.3 1.3 1 0 1 I 
16 0442 10/19198 1.3 2.3 2.3 0 0 o! 
18 0442 10127198 0.0 2.3 2.3 4 0 41 

16 0442 11/04198 0.0 2.3 2.3 30 0 30~ 

Comments: 
09/02198- Two redds ob~rved in RM 0.0·1.3 reach, 1 redd in RM 0.0..1.3 reach. 
09!11198- 25 active redds in RM 0.0-1.3 react\, 1 acti~e redd in RM 1.3-2.3 reach. 

70 IN D)( FOOT 4 1 0 • 0 24 60 61 

85 IN OX FOOT 4 1 0 0 23 60 61 

85 !NOX FOOT 4 1 0 0 23 eo 61 

95 INDX FOOT 1 4 0 0 60 20 61 

85 lNDX RAFT 4 0 0 0 60 20 

09121/98-Alf chum In RM 1.3-2.3 reach war& in one hOle -0.3 mt. below Numamacher's place. Fresh ooho and chum observed entering lower river 
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Appendix 10 - Big Quilcene R. (WRIA 17.0012) summer chum naturat spawning escapement summary 

Introduction 

The stream reach available for summer chum spawning extends from river mile 0.0-2.7. A weir at a USFWS 
hatcherf blocks further upstream passage at river mile 2.7. The highest quality spawning habitat. and spawning 
densities are observed downstream of - river mile 2.0. Survey data directly used in estimation process is 
highlighted in bold italic in the annual survey summary tables. 

Summer 1968 

Reach
Estimate= 
Method
Quality rating -
Comments -

River mile 0.0-2.0 
5.797 . 
Single survey expansion by a timing model (used 1992 AUC timing data) 
Poor 
Used 1992 run timing data because the Sept 25, 1992 survey dead/live ratio data follows the 
general historical pattern of summer chum counts in this stream being close to a 1:1 ratio a few 
days after the peak of spawning (unlike many other summer chum streams in the region where 
dead fish do not accumulate). The Sept. 26, 1968 survey observation has a 1:1 dead/live ratio. 

Original estimate- Index {RM 0.0-2.0) = 4,074 (AUC) 

Table 1· 1968chumsurvey data lhrougn Oct 31 

WRIA Year 

11 DlH2 118 

11 fXH2 68 

Summer 1969 

Reach
Estimate= 
Method
Qualjty rating -
Comments-

Lower Uppes-
Month Day RM RM 

9 26 0.0 
9 2;6 0.6 

River mile 0.0-2.6 
1,307 

0.6 
2.6 

Length Live 

0.6 672 

2.0 1,002 

Uve.- % Type Other 
oead dead seen survey Melhod species 

422 1,094 0 IN D)( FOO! of ol 
1,138 2,140 0 IN D)( F001 11 Ol 

Single survey expansion by a timing model (used 1993 AUC timing data) 
Poor . 

Comments Agency 

ol 0 201 131 00 00 

ol 0 2011~1 00 00 

Used 1993 run timing data because the dead : live ratio was very low on the Sept. 28, 1969 
survey, similar to the same period in 1993. · 

Original estimate - Index (RM 0.0-2.6) = 1,508 (AUC) 

Table2: 1969chumsurveydata through Oct 31 

WRIA Year 

17 0012 69 

Summer 1970 

Lower Upper 
Month Day RM RM 

9 28 0.0 

River mile 0.0-2.6 
655 

2.6 

Length Live Oead 

2.6 537 

Uve.- % Type Other 
dead seen survey Melhod species 

28 565 80 IN OX FOOT 11 41 oj 

Single survey expansion by a timing model (used 1994 AUC timing data). 
Poor 

Comments Agency 

0 201 13J 0() 00 

Reach
Estimate = 
Method
Quality rating 
Comments - Used 1994 run timing data because the dead: live ratio was low on the Sept. 25, 1970 survey, 

similar to the same period in 1994. 

Original estimate -Index {RM 0.0-2.6) = 1,152 (AUC) 
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Table3: t 970 chum survey data 1hrough Oct. 31 

WRIA Year 

17 0012 70 
17 0012 10 

Summer 1971 

Reach
Estimate= 
Method
Quality rating -
Comments-

Lower Upper 
Mooth Day RM RM 

9 25 0.0 

9 Z5 0.7 

River mile 0.0-2.6 
·1,798 

0.7 

2.6 

Length Live Dead 

0.1 243 

1.9 72 

Live+ % Type Other 
dead seen &IJI\Iey Method spedes 

31 274 BO INDX FOOT 11 o1 
!7 B9 80 INDX FOOT 1) Dl 

Single survey expansion by a timing model (used 1993 AUC timing data). 
Poor 

-
Comments Agency 

ot 0 201 131 00 00 

oj 0 201 131 00 00 

Used 1993 run timing data because the dead : live ratio was very low on the Sept. 29, 1971 
survey, similar to the same period ln 1993. 

Original estimate - Index (RM 0.0-2.6) = 1,822 (AUC) 

Table 4: 1.971 um &ul\'ey data throug h Oct . 31 . 

Lower Upper live+ % Type Other 
~lA Year Month Dsy RM RM Length Uve Dead dead seen survey Method apec:ies Comments Agency 

17 0012 71 9 20 0.0 2.11 2.f 739 27 7611 go INDX FOOT 11 41 Ol 0 201 131 00 00 
Noles: 
Sept 29 survey card note~ all visible chums were spawning. 

Summer1972 

Reach
Estimate = 
Method
Quality rating -
Comments-

River mile 0.0-2.6 
2,067 
AUC- 10 DAY STREAM LIFE 
Good 
Start and endpoints of curve not defined by data - they were derived from extension of the line 
sl9pe though the survey data points to the respective intersections with the x-axis. The range 
of-possible solutions for these regions of curve will have little effect on final estimate. 

Original estimate :-Index (RM 0.0-2.6) =:: 2,047 (AUC) 

Tabla 5: 1972 chum survev. data through Oct. 31 

WRIA Year 

11 0012 72 
17 0012 12 

11 0012 1'Z 

Summer 1973 

Lower Upper 
Month Day RIIA RM 

9 25 0.0 

10 4 0.0 

10 13 0.0 

River mile 0.0-2.6 
3,107 

.2.6 

.2.6 

2.6 

length live 

2:6 516 
2.6 1,122 

.2.6 208 

live+ % Type Other 
Dead dead seen survey Method sJ)eCies 

Zf fiUT 70 JNOJ( FOOT 1 4 

158 1,218 85 IND)( FOOT f 0 

891 1,099 eo IND)( FOOT 1 4 

Single survey expansion by a timing model (used 1980 AUC timing data). 
Poor 

Comments Agency 

0 0 20 13 00 DO 
0 0 20 13 00 00 

0 0 20 13 00 00 

Reach
Estimate = 
Method
Quality rating -
Comments - Used 1980 run timing data because the dead: live ratio was about 1:1 Oct. 4 . 1973 survey, 

similar to the same period in 1980. 

Original estimate - Index (RM 0.0-2.6) = 2,148 (AUC) 
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73ch Table6: 19 um survey data ltlrou, h Ocl31 

WRIA Year 

11 0012 13 

Summer 1974 

Reach
Estimate = 
Method
Quality rating -
Comments -

Lower Upper 
Month Dey RM RM 

10 4 o.o 

River mile 0.0~2.6 
795 

2.6 

Length Live 

2.6 

AUC -10 DAY STREAM LIFE 
Fair 

live+ 
Dead dead 

770 803 1,573 

% Type other 
seen SUNey Mettlod species · Commems Agency 

90 jiifij, FOOl 1T or or 0 ool oot 00 00 

There is considerable room for interpretation in the shape of the spawning curve between Sept. 
30 and Oct. 18. The low dead count on Sept. 30 does not in of itself suggest this survey is near 
the peak· of spawning, even though spawning usually peaks near this point. However, given the 
peak spawning period is usually around Oct. 1, the peak of the curve was placed around Oct. 1, 
with an assumed peak abundance similar to that observed on the Sept. 30 survey. 

Original estimate -Index (RM 0.0-2.6) = 924 (AUC) 

Table 7: 1974 chum SIIIVev data throu~ h Oct 31 

WRIA Year 

17 0012 14 
17 0012 14 

17 0012 74 
17 0012 74 

Summer 1975 

Reach
Estimate = 
Method
Quality rating -
Comments-

Lower lJI)per 
Month oav RM RM 

9 11 0.0 

9 18 0.9 

9 30 o.o 
10 18 0.0 

River mile 0.0-2.6 
1,405 

0.9 
2.6 

2.6 

2.6 

Length Live 

0.9 
1.-7 
2.6 

2.8 

AUC -10 DAY STREAM LIFE 
Very good 
None. 

Uve+ % TYJ:e 
Dead dead seen survey 

40 0 40 80 SUPP 
25 1 26 80 SUPP 

402 IJ4 4S6 80 SUPP 
24 350 314 90 SUPP 

Original estimate - Index (RM 0.0-2.6) = 1,599 (AUC) 

Table 8: 1975 ctlum survay data throuQh Oc:l. 31 

WRIA Year 

11 O(lfZ 75 
17 0012 75 
11 0012 75 
17 ()tlfZ 75 

11. 0012 75 
17 0012 75 
17 0012 75 
17 0012 75 

Summer 1976 

Lower Upper 
Month Day RM RM 

9 8 0.0 

9 18 o.o 
9 22 0.0 

9 24 0.0 
9 30 0.0 

10 6 0.0 

10 15 0.0 
10 15 0.7 

River mile 0.0-2.6 
2,445 

2.6 

2.8 

2.6 

2.8 

2.6 

2.6 

0.1 
2.8 

Length Uve 

2.5 

2.6 

2.8 
.Z.fl 

2.8 
2.6 

0.7 

2.1 

AUC -10 DAY STREAM LIFE 
Fair 

Live+ % Type 
Dead dead seen ~ 

29 1 30 80 SUPP 
201 5 206 75 SUPP 
6!12 32 124 0 SUPP 
152 32 784 80 fiii)j, 

858 353 1,211 0 SUPP 
172 204 376 50 SUPP 

10 2 12 50 SUPP 
0 2 2 50 SUPP 

Other 
Method speci.es Comments Agency 

FOOT 0 0 0 0 20 61 00 00 

FOOT 0 0 0 0 20 61 00 00 

FOOT 1 , 0 0 00 00 DO 00 

FOOT 1 3 0 0 00 DO 00 00 

Other 
Method species Comments . Agency 

FOOJ 3 0 0 0 60 00 00 00 

FOOT .f 0 0 0 00 00 00 00 

FoOT 0 0 0 0 60 00 00 00 
FOOT 1 3 " 0 00 00 00 00 

FOOT 0 0 0 0 60 00 00 00 

FOOT 1 4 0 0 60 00 00 00 
FOOT 0 0 0 0 00 ()() 00 00 
FOOT 1 4 0 0 24 74 00 00 

Reach
Estimate= 
Method
Quality rating -
Comments- Survey timing is good for the three surveys, but poor visibility (70 o/o) on Sept. 21 {peak) survey 
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leaves a fair amount of latitude in the possible height of the peak. There is a USFWS survey 
(Nov. 1) one month after the last WDFW survey (Sept. 29) that had a 2,000 fish dead COYflt. 
Given that the Sept. 29 count was 34 live + 2,375 dead, this suggests that more fish had 
spawned and died between Sept. 29 and Nov. 1 . However, spawning did end early in many 
Hood Canal streams in 1996 (around the first week of October), so AUC curve was terminated 
in early October. 

Original estimate - Index (RM 0.0-0.6) =3,114 (AUC) 

I 9 Tabe : 1978cllumsurve_y_data lh hN roug OV.1 

WRIA Year 

17 0012 76 

17 0012 76 
17 0012 76 

17 0012 76 

17 0012 76 

Summer 1977 

Lower Upper 
MooL'I Day RM RM 

9 10 o.o 
9 21 0.0 

9 30 0.0 
11 1 0.0 

11 1 0.6 

River mile 0.0-2.6 
821 

2.0 
2.6 

2.6 
0.6 

2.6 

Length Live 

2.0 469 

2.6 1,233 

2.6 34 
0.6 2 

2.0 0 

Live+ % Type Other 
Dead dead seen survay Method species 

27 496 10 INDX FOOT 0 0 

1,490 2.723 7() INP_X FOOT 0 0 

2,375 2,409 80 INDX FOOT 1 0 

1,000 1,002 0 SUPP FOOT 4 0 

1,000 1,000 0 SUPP FOOT 1 4 

Single survey expansion by a timing model (used 1983 AUC data). 
Poor . 

Comments Agency 

0 0 20 33 00 00 

0 0 60 00 00 00 

0 0 00 00 00 00 
0 0 60 00 00 FW 
0 0 6(J 00 00 FW 

Reach
Estimate= 
Method
QuaUty rating -
Comments - Used 1983 AUC run timing data because peak of spawning for 1983 was later than average. 

Oct. 13, 1977 survey dead : live ratio suggests spawning is still pre-peak, because the ratio is 
still considerably less than 1:1. 

Original estimate- Index (RM 0.0-2.6} = 1,662 (AUC) 

Table 10: 1977 chum sul\oey data through Oct .31 

Lower Upper Live+ % Type Other 
WRIA Year Month Day RM RM Length Live Dead dead seen survey Melflod species 

17 0012 77 9 13 0.0 2.8 2.6 56 2 58 80 I NOX FOOT 4 0 

17 0012 T7 10 13 0.0 0.9 0.9 311 212 523 7(1 INDX FOOT 1 4 

17 0012 77 10 13 0.9 2.6 1.7 162 S6 212 70 IN D)( FOOT 1 "' Notes . 
.sePt 13 survey card noted USFWS had installed a \nip below 'second bf'ldge' (river mile 0.9?) to take chums for Walcott Slough. 
Oct. 13 - Count break not defined on can!. assumed it was river mile 0. 9, as was noted on previous years. 

Summer 1978 

River mile 0.0-2.6 
2,978 
AUC -10 DAY STREAM LIFE 
Fair 

Comments Agency 

0 0 60 00 00 00 
0 0 l1 31 80 00 
0 0 21 31 tlO 00 

Reach
Estimate= 
Method
Quality rating
Comments - Survey timing is OK for the four surveys that define the curve, but poor visibility (60 %) on Sept. 

21 (peak) survey leaves a fair amount of latitude in the possible height of the peak. 

Original estimate -Index (RM 0.0-2.6} = 3,037 (AUC) 

Table 11: 1978 chum a~ data through Oct. 31 

lower Upper 
WRIA Year M:lf1!!1 Day RM RM lengltl 

17 0012 78 9 7 0.2 1.1 1.5 

17 0012 18 9 21 o.o .u 2.6 

17 0012 78 10 5 D.O 2.6 2.6 

11 001% 7! 10 12 o.o 2.6 2.6 

17 0012 78 tO 26 0.0 2.6 2.6 

Summer Chum Salmon Cons~rvatlon Initiative 
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Live+ % 
Live Dead dead seen 

275 2 217 BS 
1.329 77 1,406 60 

43 444 .fa7 80 

9 361 377 BO 
0 275 275 85 

Type Other 
survey Method species 

INDX FOOT 1 .. 
INDX FOOT 0 0 
JND_)( FOOT 0 0 

INDX FOOT 0 0 

. INDX FOOT 0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

Comments Agency 

00 00 

00 00 

00 00 
00 00 

00 00 

00 00 

00 00 
00 00 

00 00 

00 00 
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Summer 1979 

Reach· 
Estimate= 
Method
Quality rating 
Comments -

River mile 0.0·2.6 
345 
AUC -10 DAY STREAM LIFE 
Fair 
Survey time density is OK for the three surveys that define the peak and post-peak portions of 
the spawning period, but portion of curve prior to Sept. 17 survey is undefined by data, and 
amplitude of peak of spawning is also not clearly defined. A typical Sept. 1 survey start was 
assumed. · 

Original estimate - Index (RM 0.0-2.6) = 690 (AUC). Please note that survey data used for this 
AUC curve does not match survey data currently in WDFW survey database fi les. 

Table 12: 1979 chum survey data through Oct. 31 

Lower Upper 
"WRIA Year Month Day RM RM Length Live 

17 0012 ·79 ' 11 0.0 0.7 0.7 1411 

11 OD12 79 9 27 0.0 . 2.6 2.6 131 

11 0012 79 10 10 0.0 2.1 2.7 10 

17 001~ 79 10 22 0.0 2.6 2.6 0 

Notes: 
Sept 27 s~rvey card noted most of chums were in lower 0.5 miles of river. 

Summer 1980 

River mile 0.0-2.6 
375 
AUC -10 DAY STREAM LIFE 
Fair/Good 

Dead 

8 

1~ 

20 

1 

Live + % Type Other 
dead seen surve'f Method species Comments Agency 

156 85 INDX FOOT 3 4 0 0 21 31 51 00 
289 90 INDX FOOT 0 0 0 0 2() 60 00 08 

30 80 INDX FOOT 1 .. 0 0 20 31 60 00 
1 80 IN OX FOOT 4 0 0 0 28 00 00 00 

Reach
Estimate = 
Method 
Quality rating -
Comments - Similar situation to data for 1979, but starting point of spawning a little more defined by a zero 

count on Sept. 5. · 

Original estimate- Index (RM 0.0-2.6) = 567 (AUC) 

Table 13: 1980 chum survey data lhrou hOct . 31 

YVRIA Year 

17 0012 ' 80 

17 001:! 80 

11 0012 80 

17 0012 80 

Summer 1981 

Lower Upper 
Monlh Dsy RM RM 

9 5 llD 

II 22 D.O 

10 1 0.0 
10 15 0.0 

River mile 0.0-2.6 
138 

0.5 

2.11 
2.6 

.u 

Live + % 
Length Live Dead dead sa en 

0.5 0 • 0 0 75 

2.6 171 17 195 90 
2.6 127 108 235 80 

2.6 15 166 181 90 

Type 01!'\er 
survey Method species Comments Agency 

SUPP FOOT 0 0 D 0 00 00 00 QQ 

INDX FOOT 0 0 0 0 24 DO 00 00 

INDX FOOT 0 fJ 0 0 00 00 00 00 

INDX FOOT 0 0 0 0 20 00 00 00 

Reach
Estimate= 
Method 
Quaflty rating -
Comments -

AUC -10 DAY STREAM LIFE 
Very good 
Both PNPTC and WDF collected spawning survey data. Used PNPTC data, due to larger 
number of surveys. Poor visibility on the Sept. 28 survey (65 %), but it had little influence on 
the shape of the curve. 

Original estimate- Index (RM 0.0-2.6) = 139 (AUC) 
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Table 1<4: 1 98 1 chum survey data througll 0 3 1 ct. 

WRIA Year 

17 0012 81 
17 0012 81 

17 0012 J1 
17 0012 81 

17 0012 81 
17 0012 81 

17 0012 81 

17 0012 81 

17 0012 81 

17 0012 81 

Summer 1982 

Reach
Estimate = 
Method
Quality rating -
Comments-

lower Upper 
Month Day RM RM 

9 10 0.0 

9 17 1.0 

9 18 fl.l) 

9 23 0.0 

9 25 0.0 

0 23 0.0 

10 1 0.0 

10 13 0.0 

10 19 0.0 

10 21 0.5 

River mile 0.0·2.6 
156 

0.8 

2.S 

1.0 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.7 

Length Live 

0.8 

1.5 

1.0 
2.6 

2.8 

2.6 

2.6 

2.6 

2.6 

2.2 

AUC -10 DAY STREAM LIFE 
Fair 

L.ive+ 
Dead dead 

13 0 13 

3 0 8 
43 9 $2 

62 36 98 

78 34 112 
48 17 65 

37 14 51 
0 18 f8 
t 17 18 

1 1 2 

% Type other 
seen survey Method species Comments Agency 

90 INDX FOOT 0 () 0 0 20 51 33 4() 

75 INDX FOOT 4 0 0 0 00 11 72 4() 

90 fNDX FOOT 4 0 0 0 00 20 00 40 

95 INDX FOOT 0 0 0 0 00 DO 00 00 

59 IN OX FOOT 4 0 0 0 13 23 51 40 

65 INDX FOOT 4 0 0 0 18 27 70 40 

75 JNOX FOOT 0 0 0 0 27 00 00 00 

89 INDX FOOT 1 4 0 0 00 00 00 4() 

88 INDX FOOT 1 3 4 a 00 DO 00 40 
75 SUPP FOOT , 4 0 0 00 00 00 FW 

Poor visibility on peak survey (60 % on Sept. 25), and pre-peak type dead : live ratio made 
derivation of timing and amplitude of peak period of AUC curve subjective. · 

Original estimate • Index (RM 0.0-2.6) = 163 (AUC) 

Table 15: 1982 chum survey data Dlrougn Oct 31 

WRJA Year 

11 0012 112 

11 0012 112 
17 0012 12 
17 0012 12 
17 0012 82 

Summer 1983 

Reach
Estimate = 
Method
Quality rating
Comments-

Lower Upper 
Month Day RM RM 

9 9 0.0 

9 15 0.0 

9 25 0.0 
10 6 0.0 

to 13 1.0 

River mile 0.0-2.6 
64 

0.7 

O.fl 

.u 
2.6 

2.6 

length Uve 

0.7 
0.6 
2.6 

2.6 

1.6 

AUC -10 DAY STREAM LIFE 
Fair 

Live+ 
Dead dead 

7 0 7 
111 1 19 
92 18 110 

I 70 76 

0 2 2 

% Type Other 
seen survey Method species Comments Agency 

75 SUPP FOOT 0 0 0 4 20 00 00 00 
90 IN~ FOOT 0 0 0 0 20 00 00 00 

60 INDX FOOT 0 0 0 0 00 00 00 00 
70 INDX POOT 0 0 0 0 00 00 00 00 
90 IHDX FOOT 1 ... 0 0 23 33 38 00 

Both PN PTC and WDF collected spawning survey data. Used mostly WDF data, due to better 
consistency of WDF survey observations in relationship to each other. Sept. 2 and Sept. 6 
PNPTC surveys were included in curve, due to lack of WDF surveys in early Sept. There is an 
irregular shape to curve, which is probably an artifact of the small runsize, that is probably not 
fully defined by the available number of surveys. 

Original estimate - Index (RM 0.0-2.6) = 107 (AUC). 

Table 16· 1983 chum survey data througll Ott. 31 

Lower Upper 
WRIA Year Month Day RM RM Length 

17 0012 83 9 2 0.0 0.6 0.6 

17 0012 B3 9 6 0.0 0.11 0.6 

17 0012 83 9 21 0.0 .2.6 2.6 
17 0012 83 10 3 0.0 2.7 2.7 

17 0012 83 10 6 0.0 2.1 2.8 

17 0012 lr.l 10 10 0.0 2.7 2.7 

Summer Chum Salmon Conservation Initiative 
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Live Dead 

5 0 
31 0 

18 9 

11 15 

10 17 

4 13 

Uve+ % Type Olher 
dead seen survey Method spedes 

5 85 INCJX FOOT 4 0 

36 85 INDX FOOT · 4 0 
25 95 IN D)( FOOT 0 0 
.26 80 INDX FOOT " 0 

Z7 95 INDX FOOT 3 D 
17 90 INDX FOOT 4 0 

0 0 

0 0 

0 0 
0 0 

0 D 

0 0 

Comments Agency 

00 00 

00 00 

20 60 

00 00 

20 00 

00 00 

00 40 
00 4() 

00 00 
00 40 
00 00 
00 40 
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11 0012 83 

17 0012 83 

17 0012 &3 

17 00~2 83 

Summer 1984 

10 13 0.0 

10 17 0.0 

10 20 0.0 

10 26 0.0 

River mile 0.0-2.6 
60 

2.6 2.8 

2.7 2.7 

2.6 2.11 

2.6 2.6 

37 13 5() 115 INDX FOOT 

2 4 6 90 INDX FOOT 
0 5 5 90 INDX FOOT 
0 2. 2 65 IN OX FOOT 

(Live+ dead Sept. 24 survey)+ (live count on Oct. 15 survey) 
Fair 

0 0 0 0 20 O(J 00 00 

4 0 0 0 00 DO 00 40 

0 0 0 0 zo 31 00 00 
0 0 0 0 20 31 00 00 

Reach
Estimate = 
Method
Quality rating • 
Comments- Insufficient data to draw an AUC estimate. Data suggests peak live abundance was Sept. 6, 

with erratic fish entry pattern that is not really amenable to an AUC estimate. 

Original estimate - Index (RM 0.0-2.6) = 61 (AUC). 

e 1 : c umsurvey Tabl 7 1984 h ala throulll ct. 31 d' hO 

WRJA Year 

17 0012 84 

17 01112 84 
17 0012 84 

17 0012 84 

11 0012 114 
17 0012 84 

11 0012 84 
17 0012' 84 
17 0012 84 

Summer 1985 

Reach
Estimate = 
Method
Quality rating -
Comments-

Lower Upper 
Month Day RM RM 

9 6 0.0 

9 ·6 0.7 

e 12 0.3 

9 12 0.7 

9 24 0.0 

10 8 0.0 

10 15 0.0 

10 22 0.0 

10 29 0.0 

River mile 0.0-2.6 
44 

0.7 

0.9 

0.7 

0.9 

2.6 

2.8 

2.6 

2.6 

2.6 

Length 

0.7 

0.2 
0.4 

0.2 

2.6 
. 2.6 

2.6 

2.6 

2.6 

Live + dead Sept. 25 survey 
Poor · 

Live Dead 

35 0 

4 0 

4 4 

2 1 

12 43 

2 . 29 

5 18 

2 6 

0 0 

tnsufficien~ data to draw an AUC estimate. 

Live+ % 
dead sean 

35 95 

4 95 
8 94 

3 90 

55 gg 

31 99 

23 85 

8 90 

0 90 

Original estimate - Index (RM 0.0-2.6} = 45 (AUC). 

Table 1 8: 1985 chum survey data throu 11h Oct. S 1 

WRIA Year 

17 0012 85 

17 0012 85 

17 0012 as 

Summer 1986 

Lower Upper 
Month Day RM RM lang1h 

J 25 0.0 

10 3 0.0 

10 31 0.0 

River mile 0.0-2.6 
15 

2.5 

2.6 

2.6 

Oct. 141ive +dead count 
Fair 

2.6 
2.6 

2.6 

Live+ % 
Uve Dead dead seen 

:u zo 44 90 

0 24 24 90 

0 0 0 50 

Type Other 
survey Meltlod species Comments Agency 

lNDX FOOT 4 0 0 0 20 33 00 40 

IN OX FOOT 0 0 0 0 20 33 00 40 

INDX FOOT 4 0 0 0 20 DO 00 40 

IN OX FOOT 4 0 0 0 20 00 00 40 

INDX FOOT 0 0 0 0 20 00 00 00 

IN OX FOOT 0 0 . 0 0 20 00 00 00 

INC»t FOOT 0 0 0 0 21 00 00 00 
IN OX FOOT 0 0 0 0 20 00 00 00 

IN OX FOOT 0 0 0 0 20 00 00 00 

Type Other 
survey. Method species Comments Agency 

INDX F007 0 0 0 0 20 00 00 00 
INDX FOOT 0 0 0 0 20 00 00 00 

INDX FOOT 0 0 0 0 00 00 00 00 

Reach
Estimate= 
Method
Quality rating -
Comments- AUC curve is difficult to derive from the small numbers of fish observed and erratic abundance 

pattern of live counts. 

Original estimate- Index (RM 0.0-2.6) = 15 (AUC). 
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Table 19: 1986 chum survey data through Oct 31 

WRtA Year 

17 0012 86 

17 0012 86 

17 0012 BE 

17 0012 86 
17 0012 86 

17 0012 86 

Summer 1987 

Lower Upper 
Month Oay RM RM Length 

9 17 0.0 

9 23 0.0 

10 1 0.0 

10 14 0.0 

10 20 0.0 

10 27 0.0 

River mile 0.0-0.7 
8 

2.6 

2..6 
2.0 
2.0 

2.0 

1.0 

Sept. 28 live + dead count 
Poor 

2.6 

2.B 

2.0 

M 
2.0 

1.0 

Live Dead 

0 

1 

4 

B 
1 

0 

Live+ % Type Olher 
dead seen survey Method species Comments Agency 

0 0 90 IN OX FOOT 0 0 0 0 00 00 00 00 
1 2. 90 tNOX FOOT 0 0 0 0 00 DO 00 00 

11 15 90 tNDX FOOT 0 0 0 0 00 00 00 00 

7 15 90 INDX FOOT 4 0 D 0 20 00 ()() 00 

a 9 90 !NOX FOOT 4 0 0 0 20 00 00 00 
4 " 80 IN OX FOOT 4 0 0 0 24 38 OD DO 

Reach
Estimate = 
Method· 
Quality rating -
Commen~- Insufficient data and apparent very small runsize prevented use of an AUC estimate. 

Original estimate- Index {RM 0.0-0.7) = 15 (No documentation) 

Table 20: 1987 Chum survey data through Oct. 31 

L.Dwer Upper Live+ % Type other 
WRIA Year Month Day RM RM Length live Dead dead seen SUIVey Method species Comments Agency 

17 0012 v 9 28 0.0 0.7 0.7 f 7 8 90 INDX FOOT 4j ol_ ol 0 2oj ooj oo 00 

17 0012 ff7 10 8 0.0 O.S 0.5 0 7 7 90 IN OX FOOT oj ot ol 0 201 sol oo 00 
Notes: 
Od. 8 sUMI)' card noted all chum vrere in lower river (This is a drought year. which is apparently why surveys only extended up lo river mite 0.7). 

Summer 1988 

River mile 0.0-2.7 
120 
AUC- 10 DAY STREAM LIFE 
Fair 

Reach
Estimate= 
Method
Quality rating
Comments~ Ascending portion of curve undefined by survey data. Assumed a typical start point to curve of 

- Sept 1. Amplitude and timing of peak spawning period slightly ambiguous. 

Original estimate -Index (RM 0.0-2.7) ~ 129 (AUC}. 

TCtb!e 20· 1998 Chum survey data through Oct 31 

Lower Upper 
WRlA Year Mon1h Day RM RM Length 

17 0012 88 8 16 0.0 2.7 2.7 

17 0012 88 ' 26 0.0 1.8 u 
17 0012 88 9 28 1.8 2.7 0.9 

17 0012 88 10 5 0.0 1.8 1.8 

11 O()fZ N 10 5 ' 1.8 2.7 0.9 

"~1 0012 BB 10 17 0.0 2.!_ 2.7 --
1? 0012 88 10 27 0.0 1.8 1.8 

17 0012 88 1D 27 1.8 2.7 0.9 

Summer Chum Salmon Comervation Initiative 
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Live + 'Yo 
live Dead dead seen 

45 13 58 95 
23 31 54 10 
11 0 11 80 

20 39 59 BS 
. 6 4 10 85 

1 59 60 90 

0 32 32 90 

0 11 11 90 

Type Other 
survey Method spe<:ies 

IN OX FOOT .. 0 

INDX F001 1 " INDX F001 1 4 

/NDX FOOT 1 4 

INDX FOOT 1 4 

JNDX FOOT 1 4 

INDX FOOT 1 4 

IN OX FOOT 1 4 

Comments 

0 0 20 00 

0 0 81 00 

0 0 61 00 

0 0 20 61 

0 0 20 fS1 

0 0 20 111 
0 0 20 61 

0 0 20 61 

Agency 

00 00 

()() 00 
00 00 

00 00 

00 00 

00 00 

00 DO 

00 DO 
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Summer 1989 

Reach
Estimate= 
Method
Quality rating -
Comments-

River mile 0.0-2.7 
1 
Sept. 13 survey dead count 
Good 
None. 

Original estimate - Index (RM 0.0-2.7} == 5 (Educated guess). 

Table 21: 1989 chum survey data through Nov. 3 

WRIA Year 

17 0012 19 
17 0012 89 

17 0012 89 

17 00i 2 89 

17 0012 89 

17 0012 89 

Summer 1990 

Reach
Estimate= 
Method
Quality rating -
Comments-

Lower Upper 
Mon:tl Day RM RM Length 

9 13 0.0 

9 22 0.0 

10 4 0.0 

10 13 0.0 

10 26 0.0 

11 3 0.0 

River mile 0.0-2.7 
6 

0.4 

0.4 

1.0 

2.7 

0.0 

2.7 

Oct. 91ive + dead count 
Good 
None. 

0.4 

0.4 

1.0 

2.7 

0.0 

2.7 

live+ % 
Uve Dead dead seen 

0 t 1 90 

0 1 1 80 
. 0 1 1 90 

0 0 0 90 

NC NC 0 

1 0 1 75 

Original estimate - Index (RM 0.0-2.7} = 11 (AUC). 

Table 22: 1990 chum suro~eY data throuati Nov. 3 

WRLA . Year 

17 0012 90 

11 0012 90 
11 ()1)12 90 

17 C012 90 

17 0012 90 

17 0012 90 

17 C012 90 

Summer 1991 

Lower Upper 
Monlh Day RM RM 

9 27 0.0 

10 9 0.0 
10 9 1.8 

10 17 0.0 

10 17 1.8 
10 26 0.0 

10 26 1.8 

River mile 0.0-2.7 
49 

2.7 

1.8 
2.7 

1.8 

2.7 

1.8 

2.7 

Length Uve 

2.7 

1.8 
0.9 

1.8 

0.9 
1.8 

0.9 

AUC -10 DAY STREAM LIFE 
Good 

Live+ % 
Dead dead seen 

0 0 0 85 

5 f 6 90 

0 0 0 90 

2 1 3 90 
0 0 0 90 

• 3 0 3 60 

0 0 0 60 

Type 
survey Method 

INDX FOOT 

IN OX FOOT 

INDX FOOT 

INOX FOOT 

SPOT FOQT 

INDX FOOT 

Type 
survey Method 

IN OX FOOT 

INDX FOOT 

IN OX FOOT 

INDX FOOT 

1NDX FOOT 

INDX FOOT 

INDX FOOT 

Other 
species Comments Agency 

4 0 0 0 20 6(1 00 00 

4 0 0 0 20 00 00 00 

3 4 0 0 20 60 00 00 

4 0 0 0 20 00 00 00 

0 0 0 0 Z1 00 00 00 

4 0 0 0 21 00 00 00 

Other 
species Comments Agency 

4 0 0 0 20 60 00 00 

4 0 0 0 20. 61 00 00 

• 0 0 0 20 61 00 00 

4 0 0 0 20 60 at 00 

4 0 0 0 20 60 61 00 

4 0 0 0 . 23 61 60 00 

4 0 0 0 23 61 60 00 

Reach
Estimate= 
Method
Quality rating -
Comments- Ascending portion·of cuJVe undefined by survey data. Assumed a typical start date - Sept. 1. 

Amplitude and timing of peak spawning perlod slightly ambiguous. Apparent good separation 
between summer and fall spawning populations in data, given there was a 0 live, 0 dead count 
on Nov. 7. 

Original estimate - Index (RM 0.0-2.7) = 58 (AUC). 
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Table 23: 1991 chum survey data tllrou~h Nov. 7 

WRIA Year 

11 0012 91 

17 0012 91 
11 0012 91 

17 0012 91 
11 0012 91 
11 0012 91 
11 0012 91 
17 0012 91 

Summer 1992 

Reach
Estimate = 
Method~ 

Quality rating ~ 
Comments-

Lower Uppei Uve + % Type Other 
Month Day RM RM lellglh Uve De.d dead seen survey Method species 

9 10 0.0 
9 10 1.8 
9 25 0.0 

10 16 0.0 
10 16 1.8 
10 29 0.0 
10 29 1.8 
11 7 0.0 

River mile 0.0~2.7 
320 

1.8 1.8 11 
2.1 0.9 0 

2.7 2.1 12 

1.8 1.8 4 

2.1 0.9 0 

1.8 1.8 1 

2.7 D.9 0 

2.7 2.7 0 

1 13 90 INDX FOOT 1 
1 1 90 INDX FOOT 1 

12 24 90 INDX FOOT f 

15 19 50 INDX FOO!_ 4 

0 0 so INDX FOOT 4 

15 16 90 INDX FOOT 1 
0 0 90 INDX FOOT 1 

0 0 8D IN OX FOOT 4 

AUC ~ 10 DAY STREAM LIFE, with brood stock collection adjustment. 
Good. 

" 4 

:1 

0 
0 
4 

4 

0 

Comments 

0 0 60 20 
0 0 60 20 
4 0 2D 00 
0 0 25 60 
0 0 25 &0 

0 0 20 61 
11 0 20 61 
0 0 20 00 

Slight ambiguity in amplitude of peak of curve, due to 80% visibi[ity on peak survey. 

Agancy 

00 00 
00 00 
DO 110 
00 00 
00 00 
00 00 
DO 00 
00 OD 

Broodstock adjusted wild spawning estimate = (Total AUC fish*days ~ (inriver broodstock 
collection • assumed 5 day stream life before capture))/10 .day stream life for wild chum = 
(3,840- (129 • 5)) /10. An additional 232 were retained in the bay seine fishery, and 53 in the 
setnet fishery. · 

Used a 5 day stream life for broodstock collected from the river because 38 o/o of the 129 fish 
were already spawned at time of capture, and this residence time was used by Jim Uehara in 
the original estimate as the expected stream life of the broodstock fish. In-river broodstock 
collection was 65 males, 62 females. There was an additional 2 males killed during capture. 

Original estimate - Index (RM 0.0-2. 7) = 395 (AUC, with hatchery adjustment). 

Table 2.4: 199.:! chum su rvey data tlltoul)rt Oct. 31 

LDwer Upper Uve+ % Type 01her 
WRIA Year Month Day RM . RM length Uve Dead dead seen survey Melllod species 

17 0012 92 8 Z7 0.0 1.8 1.8 

17 0012 92 8 21 1.8 2.7 a.9 
17 0012 92 9 9 . 0.0 1.8 1.8 

11 0012 92 9 9 1.8 2.7 0.9 

11 0012 92 9 111 0.0 1.8 1.8 

17 0012 92 9 18 1.8 2.7 D.9 

11 001'2 92 9 . 25 0.0 f.B 1.8 

17 0012 92 9 25 1.8 2.7 D.9 

17 0012 92 10 a o.o 1./l 1.8 

17 0012 92 10 II 1.8 2.7 0.9 

17 0012 92 10 12 0.0 1.8 1.8 

17 0012 92 10 12 1.1J 2.1 0.9 
Notes: 
Sept. 9 survey card noted some active chum redds (all in lower reach). 

Summer 1993 

River mile 0.0-2.7 
98 

3 0 4 99 INDX FOOT .. 
1 0 0 99 INDX FOOT 4 

40 1 41 8(} INDX FOOT 0 

7 0 7 8(} INDX FOOT 0 
228 ° 611 286 BO IN OX FOOT 0 

1 0 0 80 INDX FOOT 0 

121 104 225 9() INDX FOOT 0 
0 1 1 9() INDX FOOT 0 

1$ 91 113 85 INDX FOOT 0 

0 0 0 85 INDX FOOT 0 

1 156 183 90 INDX FOOT 4 

0 1 1 90 INDX FOOT .. 

Reach~ 

Estimate= 
Method
Quality rating -
Comments -

AUC -10 DAY STREAM LIFE, with broodstock collection adjustment. 
Very good 
None. 
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0 

0 

0 

0 

0 

0 
0 

0 
0 

0 

0 

0 

0 0 

0 0 

0 4 

0 4 

0 4 

11 4 

0 4 

0 4 

0 4 

0 4 

0 0 

0 0 

Conments Agency 

20 60 

20 60 
20 60 
20 6D 

20 60 

211 60 

20 60 

20 6D 

20 81 
211 61 

20 61 
20 61 

59 00 
59 00 
00 00 
00 ,00 

61 00 

61 00 
61 DO 
61 00 
00 00 

00 00 
00 00 

00 00 
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Hatchery fish adjusted wild spawning estimate = (Total AUC fish*days - (inriver broodstock 
collection • assumed 2 day stream life before capture))/10 day stream life for wild chum= (1Q..20 
- (22. 2)) /10. 

There were 10 males, 12 females captured in in-river broodstock program, and 4 males 
entered hatchery rack. An additional 25 fish were retained in bay fishery (11 of which were 
mortalities). It was assumed rack capture fish moved rapidly enough through river to avoid 
being censused in spawner surveys. 

Original estimate -Index (RM 0.0-2.7) = 89 (AUC, with hatchery adjustment). 

Table 25: 1993 chum survey data through Oct. 31 

WRIA Year 

17 0012 93 

17 0012 93 

17 0012 93 
17 0012 93 
17 0012 93 

17 0012 93 

17 0012 93 
17 0012 93 

17 0012 93 

17 0012 93 

11 0012 93 

17 0012 93 

17 0012 93 
17 0012 93 

17 0012 93 

11 0012 93 

17 0012 93 
17 0012 93 

17 0012 93 

Summer 1994 

Reach
Estimate = 
Method
Qualit;' rating -
Comments -

Lower Upper Uve+ % Type Other 
Month Day RM RM Length Live Oeacl clead seen survey Method species 

II ;u 0.0 

II :u 1.8 

9 2 0.0 

9 2 1.8 

9 9 0.0 

9 9 1.8 

II 16 0.0 , 22 0.0 , 22 1.8 

9 29 0.0 , 29 1.8 

10 6 0.0 

10 14 0.0 

10 14 1.8 

10 19 0.0 
10 19 1.8 

10 29 0.0 
10 2t 1.8 

11 5 0 .0 

River mile 0.0-2.7 
349 

1.8 1.8 5 
2.7 0.9 4 

1.8 1.8 4 

'1.7 0.9 3 

1.8 1.8 1 

2.7 0.9 2 

2.7 2.7 13 
1.8 1.8 21 

2.7 0.9 7 
1.8 1.tJ 33 

2.7 . 0.9 7 
2.7 2.7 21 

1.8 1.8 6 
2.7 0.9 0 

1.8 1.8 5 

2.7 0.9 0 

1.8 1.8 2 
2.7 0.9 2 
2.7 2.7 13 

0 5 85 IHDX FOOT 0 

0 4 BS INOX FOOT 0 

0 4 9D INDX FOOT. 0 

0 3 90 IN OX FOOT 0 

0 1 9D /Nl))( FOOT 0 

0 2 9D IN OX F007 0 

0 13 BS /til))( FOOT 0 

3 u 90 tNOX F007 1 
0 7 90 IN~ FOOT 1 

3 36 90 /ND)( F007 0 
1 8 90 fNl))( FOOT 0 

18 39 95 /NDX FOOT 0 

11 11 95 INOX FOOT 0 
0 () 95 INDX FOOT 0 

11 16 90 INDX FOOT 0 

0 0 '90 INDX FOOT 0 
2 4 90 INDX FOOT 0 
0 2 9Q ./Nt»C FOOT 0 

3 16 90 INOX FOOT 0 

AUC -10 DAY STREAM LIFE, with broodstock collection adjustment. 
Good 

1 

1 

1 

1 

1 

1 
1 
4 

4 

1 

1 

1 

0 

0 

0 
0 

0 

0 

0 

Comments Agency 

3 4 23 60 111 00 

3 4 23 60 61 . 00 

3 4 20 61 00 00 

3 4 20 61 00 . 00 
3 4 20 61 00 00 

3 4 20 61 00 00 

3 4 31 13 flO 00 

3 0 20 31 eo 00 

3 0 20 31 60 00 

3 4 20 61 00 00 

3 4 20 61 00 00 

3 4 20 60 61 00 
1 4 20 60 61 00 
1 4 20 60 61 00 
1 4 20 61 60 00 
1 4 20 61 ISO 00 

0 4 20 31 60 00 

0 4 20 31 flO 00 
0 4 20 60 61 00 

Some ambiguity about amplitude of peak of curve. Last survey used in AUC curve (Oct. 26) 
may include some fall chum. 

Hatchery fish adjusted wild spawning estimate = (Total AUC fish•days - (inriver broodstock 
collection • assumed 2 day stream life before capture))/10 day stream life for wild chum = 
(3,530 - ( 18) * 2)) /1 0' 

There were 1 0 males, 8 females captured jn in-river broodstock collection, and 1 B males, 7 
females entered rack. It was assumed rack capture fish moved rapidly enough through river to 
avoid being censused in spawner surveys. A total of 369 fish were retained in bay beach seine 
(20 of which were mortalities). 

Original estimate - Index (RM 0.0-2.7) = 317 (AUC, with hatchery rack return passage and 
brood stock capture adjustment).). 

Summer Chum Salmon G_onservation Initiative 
Supplemental Report No. 1-Appendix 10 

Apri/2000 
Page 161 



Table 26: 1994 enum survey data through Nov. 3 

WRIA Year 

17 0012 94 

17 0012 94 

17 0012 94 

17 0012 94 

17 0012 94 

17 0012 94 

17 0012 94 

17 0012 94 
~-{)()12 94 t--:-----

1.f ·!)012 94 

1; 0012 94 
11 00.12 94 

17 0012 94 
17 0012 94 
17 C012 94 
17 0012 94 

Summer 1995 

Reach
Estimate = 
Method
Quality rating -
Comments -

Lowar Upper 
Monlh Day RM RM 

9 8 0.0 
9 8 1.8 

9 16 0.0 
9 16 1.8 

9 23 0.0 
9 23 1.8 

9 30 0.0 
9 30 1.8 

10 1 0.0 
10 7 1.8 

10 17. 0.0 
10 17 1.8 

10 26 0.0 
10 2f 1-8 
11 3. 0.0 
11 3 1.8 

River mile 0.0-2.8 
4,029 

1.8 
2.1 

1.8 
2.1 

1.8 
:a 
1.8 
2.1 

1.8 
2.7 

1.8 

2.7 

1.8 
2.7 
1.8 

2.7 

Length live 

1.8 
0.9 

1.8 
0.9 

1.8 
0.9 

1.8 
0.9 

1.8 
0.9 
1.8 

0.9 

1.8 
0.9 
1.8 

0.9 

AUC -10 DAY STREAM LIFE 
Good 

Dead 

25 0 
() 0 

44 0 
22 1 

97 10 

56 2 
105 23 

7 13 
4() 83 

0 9 
25 77 

0 6 

31 8 
0. 0 

71 0 

4 0 

Live+ % Type Other 
dead seen survey Metnoo species Comments Agency 

25 95 IND"j, F001 " 0 0 0 20 60 00 00 
() 95 IN D)( FOOT " 0 0 () 20 60 00 00 

44 95 IN D)( FOOl 4 0 0 0 20 61 60 00 

23 95 IN I». FOOT 4 0 () () 20 61 60 00 

107 95 INDX FOOl 4 0 0 0 20 60 81 00 

58 95 IN D)( F007 4 0 () 0 2(} 60 61 00 

128 95 IND:X F001 4 1 0 0 20 60 00 00 

20 . 95 INf». FOOJ 4 1 0 0 20 60 00 00 

123 . 95 INf». F001 0 0 0 1 20 60 61 00 
•9 95 IN D)( F001 0 0 0 1 20 60 61 00 

102 95 IN Ox Fo01 0 0 0 0 20 60 61 00 

6 95 INf». FOOJ 0 0 0 0 20 60 61 00 

39 85 INDX F007 4 0 0 0 60 20 61 00 

0 85 IN D)( F007 " 0 0 0 60 20 61 00 

71 90 INDX FOOT 0 0 0 4 20 60 61 00 

4 90 I NOX FOOT 0 0 0 4 20 60 61 00 

Some ambiguity about amplitude of peak of curve. · Detailed record of spawner distribution 
available in Table 1A. This information was collected to provide detailed information on 
distribution of spawners in Big Quilcene R. 

Rack return. was 22 fish. It was assumed rack capture fish moved rapidly enough through river 
to avoid being censused in spawner surveys. A total of 4 76 were retained in bay beach seine 
fishery (7 of which were mortalities). 

Original estimate - Index (RM 0.()...2.8) = 4,056 (AUC, with hatchery ~ck return passage 
adjustment). 

Table 27: 1995 chum survey data through Oct 31 

WRIA Year 

17 0012 95 
17 0012 95 

1f 0012 95 

17 0012 95 

1"1 0012 95 
17 0012 95 

17 0012 95 
17 0012 95 
17 0012 95 

17 0012 95 

Summer 1996 

Lower Upper 
Month Day RM RM Length live 

7 27 a.o 
8 4 0.0 

8 14 0.0 

8 21 0.0 

8 31 0.0 

9 7 0.0 
9 15 D.O 

~ 25 0.0 
10 6 0.0 
10 19 ().0 

River mile 0.0-2.8 
8,479 

2.8 2.8 
. 28 2.8 

2.8 2.8 

2.8 2.8 
2.8 2.8 

2.8 2.8 
2.8 2.8 

2.8 2.8 

2.8 2.8 

2.8 2.8 

AUC -10 DAY STREAM LIFE 
Very good 

0 
0 

0 
13 

17 
828 

1,425 
1,168 

453 

~ 

live+ % Type Otl'ler 
Oead dead seen survey Mettlod species Comments Agency 

0 0 70 INDX FOOT 0 0 Q 0 23 eo 00 00 

0 0 90 INDX FOOT 4 0 0 0 23 60 00 00 
0 0 95 INDX FOOT 4 5 0 0 23 60 00 00 
1 14 95 INO:X FOOT 1 3 4 ·5 23 60 00 G() 
1 78 90 IN D)( FOOT 1 3 4 D 23 60 61 GO 

10 838 95 IN OX FOOT 1 3 4 5 20 60 51 00 

261 1,692 95 INii:X FOOl 1 3 4 0 20 60 81 GO 
966 2,.134 90 INO:X FoOl 1 3 4 () 20 60 61 GO 

1,039 1,-492 90 IN D)( F001 1 3 4 0 20 60 61 00 
51 103 90 IN OX FOOT 1 3 4 0 23 60 61 00 

Reach~ 
Estimate= 
Method
Quality rating ~ 
Comments- Detailed record of spawner distribution available in Table 2A. This information was collected to 
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provide detailed information on distribution of spawners in Big Quilcene R. 

Rack return was 243 males, 61 females (12 males and 1 female of which were not initially 
accounted for in preliminary return summaries). It was assumed rack capture fish moved 
rapidly enough through river to avoid being censused in spawner surveys. A total of 526 fish 
were retained in bay fishery (59 of which were mortalities). 

Original estimate - Index (RM 0.0-2.8) = 8,889 (AUC, with hatchery rack retum passage 
adjustment). · 

Table 28· 1996 chum survev data through Nov 5 

WRIA Year 

17 0012 96 

17 0012 96 
17 0012 96 

17 0012 96 
17 0012 96 

. 17 0012 96 

17 0012 96 

Summer 1997 

Reach
Estimate= 
Method
Quality rating
Comments -

LO\IIef" Upper 
Month Day RM RM length Live 

8 28 o.o 
9 4 0.0 
9 12 o.o 
9 19 0.0 
9 27 o.o 

10 11 0.0 
11 5 0.0 

River mile 0.0-2.6 
7,339 

2.8 2.8 

2.8 2.8 

2,8 2.8 

.2.8 2.8 

.2.8 2.8 

2.8 2.8 

:z.e 2.8 

AUC - 10 DAY STREAM UFE 
Fair 

6 

1,190 

4,420 

2,977 

1,465 

181 

74 

Live+ 
Dead dead 

() 6 

13 1,203 

358 4,778 
1,908 4,885 

3,503 4,968 
4,414 4,$¥5 

109 1sa 

% Type Other 
seen survey Method species comments Agency 

95 INDX FOOT 0 0 0 0 20 60 61 00 

90 IND:X FOOT 1 4 5 0 20 60 61 00 

90 INDX ·FOOT 1 4 () 0 20 60 61 00 

90 IND:X FOOT 4 () 0 0 20 ()() 00 00 

90 .IND:X FOOT 4 0 0 0 20 60 61 00 

90 INDX FOOT 4 () 0 0 20 60 DO 00 
90 IN OX FOOT 4 0 0 0 20 00 00 00 

Amplitude and timing of peak and post-peak periods of curve ambiguous. Detailed record of . 
spawner distribution available in Table 3A. This information was collected to provide detailed 
information on distribution of spawners in Big Quilcene R. 

Rack return = 249 fish. It was assumed rack capture fish moved rapidly enough through river 
to avoid being censused in spawner surveys. A total of 408 fish were retained in bay fishery 
(100 fish of which were mortal.ities). · 

Table 29: 1997 chum survey da1a thtou h Nov. 6 

WRtA Year 

17 0012 91 
17 0012 97 

17 0012 91 

17 0012 97 

17 0012 91 

17 0012 97 

Summer 1998 

Reach
Estimate = 
Method
Quality rating
Comments -

Lower Upper 
Month Day RM RM length Live 

8 21 o.o 
8 27 0.0 
9 4 o.o 
9 22 0.0 

10 23 0.0 
11 6 0.0 

River mile 0.0-2.6 
2,244 

0.6 0.6 

.2.8 2.8 

.2.8 2.8 

.2.8 2.8 

.2.8 2.8 

2.8 2.8 

AUC -10 DAY STREAM LIFE 
Good 

2 

18 

214 

2,653 

72 

92 

live+ 
llead dead 

() 2 

0 18 

1 215 
216 2,859 

28 100 
1 93 

% Type Oilier 
se;en survey Method species Comments Agency 

99 INDX FOOT 3 5 0 0 20 60 00 00 

95 INDX FOOT 3 4 5 0 20 60 61 00 
90 rNDX FOOT () 0 0 0 20 61 00 00 
85 INDX FOOT 1 3 4 5 24 60 61 00 

90 INDX FOOT 1 0 0 0 24 60 61 00 

65 IN OX FOOT 0 0 0 0 24 6Q 61 00 

Start point, amplitude and timing of peak and post-peak periods of curve somewhat ambiguous. 

USFWS caught 268 broodstock in bay setnets/seines (of these 4 died during capture). and 280 
entered hatch. rack. It was assumed rack capture fish moved rapidly enough through river to 
avoid being censused in spawner surveys. 
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Table 29: 1998 cnum suJVev data tl'lrough Nov. 3 

Lcwer Upper Uve+ 
WRIA Date RM RM Length Live Dead dead 

17 0012 09101/98 0.0 1.8 1.8 260 9 269 

17 0012 09101/93 1.8 u 1.0 11 0 21 

11 0012 Ofl/10198 0.0 2.8 2.8 939 102 1,D41 

17 0012 09121/98 0.0 1.8 u 575 587 1,1tl2 
11 0012 09121198 1.8 2.8 1.0 87 43 130 

17 0012 10101198 0.0 2.8 2.8 2Q6 830 1,036 
17 0012 101091'98 0.0 2.8 2.8 84 218 302 

17 0012 10123198 o.o 1.8 1.8 11 27 311 

11 0012 10123198 1.8 2.8 1.0 0 7 7 -
17 0012 11/03198 0.0 1.8 1.6 94 17 111 

17 0012 11103/98 1.8 2.8 1.0 0 0 0 

Comments. 
09110198- 128 redds in RM 0.0·1.7 reach, 38 reck!s In RM 1.7·2.8 reach. 

Summer Cllum Salmon ConJervation Initiative 
Supplemental Report No. l - Appendix 10 

Type 
Vis survey Method Other Sl e<:ies 

95 INDX FOOT 

95 INDX FOOT ! 
95 IN D)( FOOT 

95 INDX F007 1 4 0 

95 .INDX FOC1 1 4 0 

95 INDX F007 4 0 0 
95 INDX FOOT 4 0 0 

95 INDX FOOT 4 0 () 

9S IND)( FOOT 4 0 0 .. 
·so IN OX FOOT 4 1 0 
90 INDX FOOT 4 1 0 

Comments 
20 80 

20 60 

20 60 

0 20 6f) 

0 20 60 

0 20 50 

0 20 60 
0 20 61 
01 '20 61 

0 23 60 
0 23 60 

61 

51 

61 

61 

AgenCY 
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Appendix 11 - little Quilcene R • .(WRIA 17.0076) summer chum natural spawning escapement summary 

Introduction · 

The distribution of spawners in this stream appears to be somewhat variable. In some years the majority of 
spawning is confined to the lower 0.3-0.4 miles of stream, and in others a significant portion of the total spawning 
activity is observed upstream of river mile 0.8. This is assumed to be influenced by stream flow, density of 
spawners, and other factors. Unfortunately chum survey effort was frequently inconsistent in the stream reach 
above river mile 0.8 in the early 1970's, making estimates of spawning activity for the upper reach difficult during 
this period. \Mlen surveys were conducted for the entire river mile 0.0·1.8 reach, they were frequently not 
stratified, so estimates of the relative spawning activity in each reach section could not usually be determined. In 
1976 the data was stratified, and it was estimated that 66% of the spawning had occurred in the river mile 0.0·0.8 
reach, and 34% in the river mile 0.8·1.8 reach that year. 

Survey data directly used in estimation process is highlighted in bold italic in the annual survey summary tables. 

Escapement estimates 

Summer 1968 

Reach
Estimate= 
Method
Quality rating 
Comments-

River mile 0.0-1.8 
897 
AUC 
Fair 
None. 

Original estimate - Index (RM 0.0-0.8) = 653 (AUC). Supplemental (RM 0.8-1.8) = 821 (see 
attached notes for method). Total= 1.474. It is unknown why the RM 0.0.0.8 data was not 
used to derive an AUC curve instead of using an alternative expansion method. 

Table 1: 1968 chum su~ data throu' h OCt. 31 

Lower Upper Uve • % Type Othet 
WRIA Year Month Day RM RM Length Live Oead dead seen survey Me1hod spaeias comments Agency 

11 0076 sa 9 26 0.2 0.8 0.6 258 91 349 0 INDX FOOT 0 0 0 0 20 44 13 00 

11 0076 a 9 26 0.8 u 1.0 315 38 353 0 INDX FOOT 0 0 0 0 20 44 14 00 

17 007/S &8 10 9 0.2 0.8 0.6 B 408 416 0 INDX FOOT 0 0 0 0 20 13 00 00 

17 0076 8B 10 9 0.8 1.8 1.0 36 350 386 0 wiiX FOOT 1 0 0 0 20 14 00 00 

Notes: 
Survey caros noted lower river had been extensively chsnneliied, and would probably cause high scouring mortality of redds. 

Summer 1969 

Reach
Estimate = 
Method· 
Quality rating • 
Comments -

N/A 
No survey data available. No estimate attempted. 
NfA 
NIA 
None. 

Original estimate -Index (RM 0.0-0.8) = 363 [(Sum Big Quil. Escape. 1968,70-77/ Sum Little 
Quil. 1968, 197~77) '* 1969 Big Quil escape.]. Supplemental (RM 0.8-1.8) = 237 ((Sum 1968 
and 76 Supplemental escape. I Sum 1968 and 76 Index escape.)'* Index escape for year X]. 
Total =600. 

Summer Chum Salmon Conservation Initiative 
Supplemental Report No. 1 - Appendix ll 

Apri/2000 
Page 165 



Summer 1970 

Reach
Estimate= 
Method
Quality rating -
Comments -

River mile 0.0-0.8 
12 
Single survey expansion by a timing model (used 1975 timing data). 
Poor 
Used 1975 AUC timing data. No expansion was added for upper reach, because Sept 25 
survey card noted most spawning was in lower end of river mile 0.0-0.8 survey reach. 

Original estimate - Index (RM 0.0-0.8) = 104 (AUC), Supplemental (RM 0.8-1.8) = 68 [(Sum 
1968 and 76 Supp!ementaJ escape./ Sum 1968 and 76 Index escape.) *Index escape for year 
X]. Total = 172. 

Table 2: 1970 chum survey data lhrough 0 ct. 31 

WRIA Year 

17 007G 70 

Reach
Estimate = 
Method
Quality rating -
Comments-

Summer 1971 

Reach
E':>timate = 
Method
Quality rating -
Comments -

Lower Upper 
Montl'l Day RM RM ·Length 

9 2S 0.2 O.J 0.6 

River mile 0.8-1.8 
None - see comments above 
NIA 
N/A 
N/A. 

River mile 0.0-0.8 
71 

Live 
Live+ % Type 011\er 

Dead dead seen survey Method spades 

7 2 II 9f) INDX FOOT o1 oj ol 

Single survey expansion by a timing model (used 197!? AUC timing data). 
Poor · 

Comments Agency 

0 201 131 00 00 

Used 1975 AUC timing data. No expansion was added for upper reach, because most of fish 
were noted spawning downstream of power line crossing@ river mile 0.4 on Sept 2~ survey 
card. 

Original estimate-: Index (RM 0.0-0.8} = 148 (AUC), Supplemental (RM 0.8-1.8) = 97 [(Sum 
1968 and 76 Supplemental escape./ Sum 1968 and 76lndex escape.)* Index escape for year 
Xj. Total= 245. 

Table 3: 1971 chum survey data through Oct. 31 

!wRrA Year 

11 01171 71 

Reach M 

Estimate = 
· Method
Quality rating -
Comments -

Lower Upper 
Month Day RM RM l.eflgtlt 

9 29 0.2 0 0.8 u 

River mile 0.8-1.8 
None - see comments above 
N/A 
N/A 
N/A 

Summer Chum Salmon Conservation Initiative 
Supplemental Report No.1- Appendix 11 

Live 

47 

Uve+ % Type 
Dead dead seen survey 

2 49 90 INDX 

Other 
Method species 

FOOT Ol Ol Ol 0 

Ccrrimeols Agency 

201 131 00 00 
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Summer1972 

Reach
Estimate = 
Method
Quality rating 
Comments-

River mile 0.0-0.8 
198 
AUC 
Fair 
Unusually late summer chum spawning activity period is suggested by the survey data. There 
is a lack of surveys both at the beginning and ending points spawning period to provide good 
quantitative support tor the shape of the AUC curve on the starting and ending points, so 
beginning and ending sections of curve are largely subjective. The start and endpoints were 
determined by the slope of the AUC line at the first and last survey points derived out to the x 
axis. 

Original estimate- Index (RM 0.0-0.8) = 194 (AUC), Supplemental (RM 0.8-1.8) = 127 [(Sum 
1968 and 76 Supplemental escape. I Sum 1968 and 761ndex escape.)* Index escape for year 
X]. Total= 321. 

T I 972 ch abe4: 1 urn sllf\ley data through Oct. 31 

WRIA Year 

17 0075 

17 0075 

17 (J(11fl 

Reach
Estimate = 
Method-

72 

72 

72 

Lower Upper Uve+ % Type Other 
Month Day RM RM · Length Live Dead dead seen survey Method apBCies Comments 

9 26 0.2 

10 4 0.2 

10 13 0.2 

River mile 0.8-1.8 
102 

0.8 0.6 '" 2 

48 o.6 80 12 

0.8 0.6 67 104 

41S 95 INDX FOOT 0 0 0 a 20 

~2 90 INDX FOOT 0 0 0 0 2f) 

171 90 !NDX FOOT 1 0 0 0 20 

Method - (RM 0.0-0.8 escapement estimate for year x /1976 proportion RM 0.0-0.8 
escapement of total escapement} - RM 0.0-0.8 escapement estimate for year X 

Estimate= (198/0.66)~198 = 102 

13 

13 

13 

Agency 

00 00 

00 00 

00 00 

Quality rating - Poor 
Comments - None 

Summer 1973 

Reach
Estimate = 
Method
Quality rating -
Comments-

River mile 0.0-0.8 
157 
Single survey expansion by a timing model (used 1975 AUC data) 
Poor 
Expansion of Oct. 4 live count by 1975 AUC timing data produced a similar result to Oct 4 live 
+ dead count, so this is a minimal estimate of escapement. Some of the dead probably drifted 
down from spawning areas above upper end of survey reach, so the dead count tor this reach 
may be somewhat inflated. 

Original estimate- Index: (RM 0.0-0.6) = 179 (AUC), Supplemental (RM 0.8-1.8) = 117 [(Sum 
1968 and 76 Supplemental escape./ Sum 1968 and 761ndex escape.)" Index escape for year 
X}. Total = 296. 

h Tabla 5: 1973 c urn survey data throus h Oct. 31 

Lower Upper 
WRIA Year . Month Day RM RM Leng!h 

17 OOTfS 73 10 4 0.2 0.8 u 
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L.ille Oaad 

80 91 

Live .. % Type 
dead seen survey Method 

158 90 INDX FOOT 

Other 
species 

11 ol oj 0 

COmmen1s Agency 

131 ool oo DO 
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Reach~ 

Estimate = 
Method-

River mile 0.8-1.8 
81 
Method- (RM 0.0-0.8 escapement estimate for year x /1976 proportion RM 0.0-0.8 
escapement of total escapement) - RM 0.0-0.8 escapement estimate for year x, 

Estimate = (157/0.66)-157 = 81 

Quality rating- Poor 
Comments - None 

Summer 1974 

Reach
Estimate = 
Method
Quality rating -
Comments -

RM 0.0-0.8 
44 
Oct. 181ive +dead count 
Poor 
Minimal estimate. No AUC estimate attempted, due to very small live counts on the three 
surveys, and the large dead count on Oct. 18 (relative to the previous live counts). Some of the 
dead fish may have been spawners from upstream of RM 0.8. 

Original estimate- Index (RM 0.0-0,8) = 156 (AUC), Supplemental (RM 0.8-1.8) = 102 [(Sum 
1968 and 76 Supplemental escape./ Sum 1968 and 76 Index escape.)* Index escape for year 
X]. Total= 258. · 

Tallie 6: 1 'JT4 c:llurn aurvey data ltlrough Ocl 31 

WRIA Year 

17 0078 74 

17 0076 74 

17 01114 14 

Reach· 
Estimate = 
Method
Quality rating -
Comments-

Summer 1975 

R.each
Estimate= 
Method
Quality rating -
Comments-

Lower Upper 
Month Day RM 

9 18 

9 3D 
10 18 

RM 0.8-1.8 
N/A 
N/A 
N/A 
NIA 

RM 
0.0 

0.0 

0.0 

River mile 0.0-0.8 . 
573 
AUC 
Fair 

0.8 

0.8 

O.B 

Uva+ 
L.angltl Live Dead dead 

0.8 2 0 2 

0.8 4 6 10 

O.B .. 40 44 

% Type Other 
seen aurvay Meltlod species Comments !Agency 

80 SUPP FOOT 0 0 0 0 20 00 00 00 

95 SUPP FOOT 0 0 0 0 60 00 00 00 

90 SUPP FOOT (J I) 0 0 00 00 DO 00 

Ascending section and peak of run defined well by curve. Some ambiguity about shape of 
curve peak. Descending section of curve not as well defined by data. Total estimate is less 
than Sept. 30 survey live + dead total (352 live + 224 dead = 576 total), but dead from upstream 
are probably inflating the dead count. This is probably a minimal estimate at any rate. 

Original estimate - Index (RM 0.0-0.8) = 859 (AUC), Supplemental (RM 0.8-1.8} = 562 [(Sum 
1968 and 76 Supplemental escape./ Sum 1968 and 76 Index escape.)* Index escape for year 
X]. Total = 1 ,421. 
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Table 7: 1975 chum survev (fatalhroul h Oct. 31 

WRIA Year 

17 0076 
17 0076 

11 0076 

11 0076 

17 0075 

11 0076 

Reach
Estimat~ = 
Method -

75 
75 
75 

75 
75 
75 

lower Upper Live+ % Type Other 
Month Day RM RM Length Live Dead de<id seen survey Method &pacies Comments 

9 8 0.0 

9 18 0.0 

9 22 0.0 

9 24 o.o 
9 3(1 0.0 

10 15 0.0 

River mile 0.8-1.8 
295 

u 0.8 

u o.B 
0.3 0.8 

o.s 0.3 

0.8 0.8 

u 0.8 

1 0 

15 3 
210 31 
271 29 

352 224 

2 61 

1 9Q IN D)( FOOT 0 0 0 0 00 

78 80 INDX FOOT 0 0 0 0 00 

241 0 tNi:>)i. FOOl 0 0 0 0 60 

306 90 INDX F001 0 0 0 0 60 

576 0 SUPP F007 0 0 0 0 60 

63 ~ INDX FOOT 4 0 0 .o 60 

Method: (RM 0.0-0.8 escapement estimate for year x /1976 proportion RM 0.0-0.8 
escapement of total escapement) - RM 0.0-0.8 escapement estimate for year x, 

Estimate = (57310.66)-573 = 295 

00 00 

00 00 

00 00 
2() 00 

00 00 
21 ·30 

Agency 

00 

00 

GO 

00 

00 

GO 

Quality rating - Po.~r 
Comments- None 

Summer 1976 

Reach-. 
Estimate= 
.Method
Quality rating -
Comments-

River mile 0.0-1.8 
1,088 
AUC 
Fair 
Data suggests unusually early end to summer chum spawning. This situation was also 
observed in other Hood Canal streams in 1976. Amplitude and timing of peak period of 
spawning is ambiguous. Separate AUC estimates were also derived for the river mile 0.0-0.8 
and 0.8-1.8 stream reaches, in order to estimate the proportion of spawning activity in each 
reach for expansion. River mile 0.0-0.8 = 691. River mile 0.8-1.8 = 365. 

Original estimate- Index (RM 0.0-0.8) = 793 (AUC), Supplemental (RM 0.8-1.8) = 549 (see 
attached no_tes for: method). Total= 1 ,342. 

Table a: 1976 chum survey data lhrouah Oct. 31 

WRIA Year 

17 0075 76 

17 0076 76 

17 0076. 76 
17 0076 76 
17 0076 76 
17 (1(115 76 

Summer 1977 

Reach
Estimate= 
Method
Quality rating -
ComiTI~nts -

lower Upper 
Mcnlh Day RM RM 

9 10 0.0 

9 10 0.8 

9 22 q.o 
9 ~ 0.8 

9 30 0.0 

9 30 0.8 

River mile 0.0-1.8 
773 
AUC 
Fair 

0.8 
1.8 

0.8 

1.8 
0.8 

1.8 

Lenglh u~e Dead 

0.8 95 1 
1.0 30 0 

G.8 505 510 

1.0 270 81 

0.8 6 705 

1.0 2 119 

Uve+ % Type Other 
dead seen Survey Method species Comments Agency 

102 90 INDX FOOT 0 0 0 0 00 20 33 (J() 

30 90 INDX FOOl 0 0 0 0 00 2() 33 00 

1,015 90 INDX F001 0 0 0 0 00 00 00 00 

351 85 SUPP F001· 0 0 0 0 00 00 00 00 

711 90 INDX FOOT 0 0 0 0 00 00 00 00 

121 90 SUPP FOOT 0 0 0 0 00 00 00 00 

Amplitude and timing of peak period of spawning is ambiguous. This section of curve was 
subjectively derived, by use of a relatively flattened peak to be conservative. Descending 
portion and endpoint of curve are undefined by data. A late October endpoint was assumed, 
due the significant number of live fish still present on Oct. 13 survey. 

Original estimate - Index (RM 0.0-0.8) = 732 (AUC), Supplemental (RM 0.8-1.8) == 479 [(Sum 
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1968 and 76 Supplemental escape./ Sum 1968 and 76 Index escape .. )* Index escape for year 
X]. Total = 1 ,211. It seems index AUC curve should technically be considered to h'!Ye 
accounted for all of spawning, since most of surveys extended up to river mile 1.8. 

Table 9: 1977 chum survey data throU! h Oct . 31 

Lower Upper Live+ % Type Other 
WRIA Year Month Day RM RM length Live Dead dead. seen Survey Meu-.od species Comments Agency 

17 0076 77 9 13 0.0 1.8 1.8 4 2 6 90 IN OX FOOT 0 0 0 0 60 (}() (}() (}(} 

17 0076. 11 9 22 0.0 1.8 1.8 164 5 169 85 IN OX FOOT 0 0 0 0 (}() 00 00 DO 

17 0076 77 10 13 0.0 0.8 0.8 161 108 269 70 IN OX FOOT 1 4 0 0 20 33 60 DO 

17 D076 71 10 13 0.8 1.8 1.(} 18 1 19 7fJ IN OX FOOT 1 4 0 0 20 33 60 DO 
Notes. 
Sept 13 suNey card noted water flow was very lOW. and wouto prevent fish passage upstream of river mile 0.8. 

Summer 1978 

Reach
Estimate= 
Method
Quality rating -
Comments -

River mile 0.0~1.8 
1,616 
AUC 
Good 
Relatively early end to spawning, also observed in other Hood Canal streams. Some ambiguity 
regarding amplitude peak spawning due to mediocre visibility on peak survey (70 %). 

Original estimate - Index (RM 0.0-0.8) = 1,626 (AUC), Supplemental (RM 0.8-1.8) = 1,063 
[(Sum 1968 and 76 Supplemental escape. I Sum 1968 and 76 Index escape.)* Index escape 
for year X}. Total= 2,689. It seems index AUC curve should technically be considered to have 
accounted for all of spawning, since· most of surveys extended up to river mile 1.8. 

Table to: 1978 Chum survey data throu ~h 0 ct. 31 

WRIA Year 

17 (}()76 78 

17 0076 78 

17 0(176 78 

17 0(176 78 

17 0076 78 

Summer 1979 

lower Upper 
Month Day RM RM 

9 7 0.0 
9 21 0.0 

1() 5 0.0 
10 12 0.0 
10 26 0.0 

River mile 0.0-1.8 
110 
AUC 
Fair 

1.8 
1.8 
1.8 

1.8 
1.8 

length live Dead 

1.11 188 3 
1.8 804 53 
1.8 'Z7 417 
1JI 1 220 
1.8 4 95 

Uve+ % Type Other 
dead seen survey Method specie'S Comments Agency 

191 75 IN OX FOOT 0 0 D 0 00 00 (}() OD 
857 70 INDX FOOT 0 (J 0 0 DO 00 00 OD 
494 90 IN OX FOOT 0 0 0 0 DO 00 00 OD 
221 85 INDX FOOT 1 4 0 0 DO (}() (}() 00 

99 85 INDX FOOT 1 4 0 0 00 00 00 Q(l 

Reach
Estimate = 
Method
Quality rating • 
Comments ~ Starting portion and ascending section of AUC curve not defined by data. I subjectively 

assumed an early Sept. start point. The presence of some dead on Sept. 17 survey indicates 
some chum must have entered stream over 1 0 days ago (assuming an average 10 day 
residence time}. 

Original estimate - Index (RM 0.0-1.8) = 174 (AUC). 

Table 11: 1979 chum survev data throuQh Oct. 31 

lower Upper 
WRIA Year Month Day RM RM Leng1h Live 

17 0076 79 9 17 0.0 1.8 1.8 

17 0076 7fl 9 27 0.0 1.8 1.8 
17 0016 7fl 10 10 0.0 0.8 0.8 

17 0076 7fl 10 10 0.8 1.8 1.0 
Notes: 
Sept 27 survey card noted impassable beaver dam at - river mile 0.6. 

Summer Chum Salmon Co11servation Initiative 
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live+ % 
Dead dead seen 

65 9 74 90 

22 30 102 99 
1 4 5 99 
0 0 0 99 

Type Othel" 
survey Method species 

INDX FOOT 0 0 
1NOX FOOT 0 0 
INDX FOOT 3 0 

IN OX FOOT 3 0 

0 0 

0 0 
0 0 

0 0 

Comments Agency 

42 60 

20 60 

20 60 

20 60 

00 00 
(}() 00 
(}() 00 

00 00 
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Summer 1980 

Reach· 
Estimate= 
Method
Quality rating -
Comments -

River mile 0.0-1.8 
154 
AUC 
Fair 
Starting portion of curve not defined by data. Used a mid-Sept. start point 1) to be 
conservative, and 2) given there were few dead observed on Sept 22 survey. 

Original estimate -Index (RM 0.0-1.8) = 210 (AUC). 

Table 12: 1980 Chum survey data throu~h Oct. 31 

1NRIA Year 

17 001~ 80 

17 0076 80 
17 0076 80 

Summer 1981 

Reach
Estimate= 
Method
Quality rating
Comments -

Lower Upper 
Month Day , RM RM 

9 22 0.0 

10 1 0.0 
10 15 0.0 

River mile 0.0-1.8 
84 
AUC 
Fair 

1.8 

1.8 

1.8 

Length Wve Dead 

1.8 88 3 

1.8 27 34 

1.8 28 45 

Live+ % Type Other 
dead seen survey Method species Comments Agency 

91 90 IN OX F001 0 0 0 0 20 00 00 00 

61 90 /HDX FOOT 0 0 0 0 20 00 00 ·oo 
73 90 IN OX FOOT 0 0 0 0 20 00 00 00 

Both PNPTC and WDF conducted spawning surveys. Used WDF data for estimate. There was 
inconsistencies in the PNPTC data regarding the stream reach covered from survey to survey. 

Original estimate- Index (RM 0.0-1.8) = 104 (AUC), Supplemental (RM 0.8-1.8) = 68 [(Sum 
1968 and 76 Supplemental escape. I Sum 1968 and 76 Index escape.) ""Index escape for year 
X]. Total = 172. There is no specific documentation in regards to the expansion, but it is the 
same value that would result if you use the canned method used for many of the previous 
years. It appear-S that original AUC curve used a mix of WDFW and PNPTC data. Given that 
the reported upper survey point for the WDF data is usually 1.g or better, I am unsure why the 
AUC estimate was expanded. 

Table 13: 1981 ehum survey data throuQh Oct 31 

Lower Upper 
WRIA Year Montn Day RM RM length Live Dead 

17 0075 81 9 10 . 0.0 0.8 0.8 5 

17 007!3 81 9 21 0.0 1.0 1.0 43 

17 0076 81 9 23 0.0 1.8 1.8 19 

17 0076 81 9 25 0.0 2.0 2.0 53 

17 0076 81 9 29 0.0 1.0 1.0 54 

17 0076 81 10 1 0.0 1.8 1.8 55 
17 0076 81 10 30 3.0 4.3 1.3 25 

Notea: 
Sept 23 ~urvey card noted small. impassable beaver dam in lower stream reach. 

Summer 1982 

Reach
Estimate= 
Method· 
Quality rating · 
Comments-

River mile 0.0-0.8 
125 
AUC 
Good 
None. 

Live+ % Type 011\er 
dead seen survey Method species Comments Agency 

2 7 80 INDX FOOT 0 0 a 0 00 00 00 40 
5 48 85 INDX FOOT 0 0 0 0 21 57 00 40 
D 19 95 IN OX FOOT 0 0 0 0 ISO 00 00 ()0 

4 57 85 INDX FOOT 4 0 0 0 23 48 60 40 
7 61 85 IN OX FOOT 4 0 () 0 00 16 47 40 

2 57 90 IN OX FOOT 4 0 0 0 20 00 ()0 DO 
() 25 70 SUPP FOOT 4 0 0 0 23 31 60 00 

Original estimate - Index (RM 0.0-0.8) = 140 {AUC). Supplemental (RM 0.8-1.8) = No 
expansion. 
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Table 14: 1982 enum survev data tl1rouah OCt 31 

WRIA Year 

17 0076 
17 0076 
17 0076 
17 0016 
17 0076 

Reach
Estimate = 
Method -

82 

82 
82 
82 

. 82 

Quality rating -
Comments· 

· Summer 1983 

Reach· 
Estimate = 
Method
Quality rating -
Comments -

Lower Upper Live+ 'Yo Type Otner 
Morrth Day RM RM Length live Dead dead sean SLINey Method species Comments Agency 

9 15 o.o 
9 25 0.0 

10 8 0.0 

10 13 0.0 
10 29 3.0 

River mile 0.8-1.8 
0 

0.8 

0.8 

0.8 

1.8 
4.3 

0.8 24 0 24 

0.8 67 22 89 
0.8 17 'It 96 
1.8 0 77 77 

. 1.3 3 0 3 

99 IND)I. FOOT 0 0 0 0 20 00 00 

70 I iii». FOOT 0 0 0 0 00 00 00 

85 #Nfjj, FOOT 0 0 0 0 20 00 00 

9() IND)I. FOOT 4 0 0 0 21 32 31 

80 SUPP FOOT 4 0 0 0 23 00 00 

No expansion was applied, due to fact that individual(s) who did original escapement estimate 
were uncompelled to assume any additional escapement upstream of the index reach. 

If a expansion was attempted. a possible result is: 
Method- (RM 0.0-0.8 escapement estimate for year ~X /1976 proportion RM 0.0-0.8 
escapement of total escapement) - RM 0.0-0.8 e.scapement estimate. for year x, 

Estimate = (125/0.66)-125 = 64 (not used). 

Poor 
None. 

River mile 0.0-1.8 
176 
AUC 
Fair 

00 

00 

00 

00 

00 

Both PNPTC and WDF conducted spawning surveys. Used WDF data for estimate. PNPTC 
data was more limited in time ·period surveyed, and number of surveys. Ascending section of 
curve undefined by survey data. Irregular double peak in live count data (similar to Big 
Quilcene). 

Original estimate - Index (RM 0.0-1.8) = 251 (AUC). 

Table 15: 1983 chum survey data through Oct. 31 

WRIA Year 

17 0076 83 
17 0076 83 

17 0076 83 

17 0076 83 

11 0076 83 
17 0076 83 

17 0076 83 

17 0016 83 
11 0076 83 

Summer 1984 

Lower Upper 
Mor.tn Day RM RM 

9 .21 0.0 

9 26 c.o 
9 26 0.8 

10 3 0.0 

10 6 (1.0 

10 10 0.0 
10 13 0.0 

10 20 0.0 

10 26 0.0 

River mile 0.0-1.8 
83 
AUC 
Fair 

1.8 

0.8 
1.8 

1.8 

1.8 

1.8 
1.8 

f.8 
1.8 

l.ive+ o/o Type 
Length live Dead dean seen survey 

1.8 58 2 60 9() IN OX 
0.8 83 10 93 80 INDX 
1.0 0 0 0 8S IN OX 
1.8 8 9 17 70 INDX 
1.8 41 11 58 95 IN OX 
1.8 0 1 ~ 80 IN OX 
1.8 58 10 68 95 INDX 
1.8 6 3 9 90 INDX 
1.8 2 13 15 95 INDX 

Reach
Estimate = 
Method
Quality rating -
Comments- Both PNPTC and WDF conducted spawning surveys. 

Summer Chum Salmon Conservation lnitiative 
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Ott~r 
Method species Comments Agency 

FOOl 0 0 0 0 20 00 00 ()(} 

FOOl' 0 0 0 0 00 00 00 40 
FOOT 0 0 0 0 00 00 00 40 

FOOT 0 0 0 0 00 00 00 40 
F001 1 4 0 0 20 00 00 00 
FOOT 0 0 0 0 00 00 00 40 
FOi5J 1 4 0 0 20 00 00 00 

Fooj 4 0 0 0 20 00 00 00 

FOOT 4 0 0 0 20 00 00 ()(} 

Used WDF data for estimate, but 
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included Sept. 7 PNPTC survey due to lack of WDF survey observations in this time period. 
Ascending section of curve undefined by data. Secondary period of spawning activity occur~d 
in October, also observed in Big Quilcene. 

Original estimate- Index (RM 0.0-1.8) = 117 (AUC). 

Table 16: 1984 chum survey data lhrou~ltOct. 31 

Lower Upper Live+ % Type 
WRIA Year Month Day RM RM Length Live Dead dead seen survey Method 

17 007~ 84 9 1 u o.B 0.6 6 0 6 95 INDX FOOT 
17 0076 84 9 18 0.0 0.8 0.8 53 7 60 95 IN OX FOOT 

17 oo1e 84 g 24 0.0 1.B 1.8 47 20 67 99 INDX FOOT 
17 0076 84 9 25 0.1) 0.8 0.8 07 23 90 95 IN OX FOOT 

17 0076 84 9 25 0.8 1.0 0.2 3 3 6 95 INOX FOOT 

17 0016 84 10 2 0.0 1.8 1.8 9 62 71 99 IN D)( FOOT 

17 0076 84 10 3 0.0 0.6 D.6 13 61 74 80 INJ?.~ FOOT 
17 007~ 84 10 3 0.6 1.8 1.2 0 10 10 80 IN OX FOOT 
17 0071! IU 10 B 0.0 1.8 1.8 18 69 81 99 I NO)( F001 
17 0078 84 10 11 0.0 0.8 0.8 3 52 55 85 IN OX FOOT 

17 007~ 84 10 11 0.8 1.8 1.0 2 0 2 85 INDX FOOT 

17 0076 IU 10 15 o.o 1.8 1.8 1 49 50 0 IN D)( FOOT 
17 0076 84 10 17 0.0 0.8 0.8 13 41 54 90 IN OX FOOT 

17 0076 84 10 22 0.0 1.8 1.8 0 46 46 99 INOX FOOT 

17 0076 84 10 .25 0.0 0.8 0.8 11 35 46 90 INDX FOOT 

17 con 84 10 28 0.0 1.8 1.8 0 14 14 99 INDX FOOT 

17 0071$ 84 11 1 0.0 0.8 0.8 6 28 34 90 IN OX FOOT 
Notes. 
Sept 7, sept. 25 survey card noted a beaver dam at - Iiiier mite 0.4 
Oct 3 survey conducted by "11\tDF habitat biologist. card noted a beavet dam at riVet mile 0.6 had been removed. 

Summ~r 1985 

Reach
Estimate= 
Method
Quality rating -
Comments-

River mile 0.0-1.8 
1 
Sept. 25 + Oct 3 survey live+dead count 
Fair 
None. 

Original estimate - Index (RM 0.0-1.8) = 50 (No documentation}. 

Table 17: 1985chumsurvevdatathrough0ct.31 

WRIA Year 

17 0076 " 17 0076 " 17 007~; 85 

Summer1986 

Reach
Estimeie= 
Method
Quality rating -
Comments -

Lower Upper 
Mon111 Day RM RM 

9 25 0.0 

10 3 o.o 
10 31 0.0 

River mile 0.0.0.8 
12 
AUC 
Good 
None. 

1.8 

1.ft 

0.8 

Live+ % 
Length live Oeael dead seen. 

1.8 0 1 1 99 
1.8 0 0 0 99 
0.8 0 0 0 85 

Original estimate - Index (RM 0.0-0.8) = 12 (AUC). 
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Type 
survey Method 

IN OX FOOT 
INDX FOOT 

INDX FOOT 

Other 
species 

4 0 0 () 

0 0 0 0 
4 0 0 0 
0 0 0 0 

0 0 0 ·o 
4 0 0 0 
4 0 0 0 

4 0 0 0 

4 0 0 0 

0 0 0 0 
1 4 0 0 
4 0 0 0 

4 0 0 0 
0 0 0 0 
4 0 0 0 

4 0 0 0 
4 0 0 0 

Olhet" 
species 

0 0 0 0 
(} 0 0 0 

0 0 0 0 

Comments Agency 

20 33 60 40 

20 00 00 40 

20 00 OD 00 

20 60 00 40 

20 60 00 40 

20 00 00 00 

60 00 00 00 
60 00 00 00 

20 00 {)() {)() 

20 60 00 40 

20 31 60 40 

20 00 00 00 
20 eo 00 40 

20 00 co 00 

20 60 00 40 
20 00 00 00 

20 DO DO 40 

Comments Agency 

20 00 00 {)() 

20 ()() 00 00 
00 00 00 00 

Apri/2000 
Page 173 



Table 19· 1986 c.'lum survey data thrCIIJQh Oct 31 

WRIA Year 

11 0016 86 
17 0076 86 
17 0016 86 
17 0076 86 
17 0016 86 

17 0076 86 
17 0076 86 

Summer 1987 

Lower Upper Live+ % Type Other 
Month Day RM RM Length Live Dead dead seen survey Method species 

9 17 0.0 
g 23 0.0 

9 30 0.1 

10 14 0.1 
10 20 o.o 
11) 27 0.0 
11 4 0.0 

River mile 0.0-0.8 
71 

1.8 1.8 
1.8 1.8 
0.8 O.T 

0.8 O.T 

0.8 0.8 

1.8 1.8 

0.8 0.8 

0 0 0 95 IN OX FOOJ 

4 0 4 90 IN OX FOOJ 

7 o. 7 90 IN OX FOOT 

D 0 0 90 IN OX FOOT 

2 0 2 90 IN OX FOOT 
() 0 0 90 IN OX FOOT 

0 3 3 90 IN OX FOOT 

Single survey expansion by a timing model (used 1978 AUC data) 
Poor 

0 () 

0 0 

0 0 
0 0 

0 0 
4 0 

4 0 

Comments Agt;mcy 

0 0 ()() 00 ()() 00 

0 0 00 00 00 00 

0 0 20 00 00 00 

0 0 20 00 00 00 

0 0 20 00 00 00 

0 0 20 00 00 00 

0 D 20 00 00 00 

Reach· 
Estimate= 
Method
Quality rating · 
Comments · Assumed there were no fish upstream of river mile 0.8, because it was 1) a drought year, 2) 

Sept. 28 suryey card noted most of spawning was observed in lower 0.2 miles of index, and 3) 
all summer chum in Big Quilcene spawned in lower 0.5 miles of river. 

Original estimate · Index (RM 0.0-0.8) =54 (AUC}. 

Table 19: 1987 cnum survev data throuah Oct. 31 

lower Upper L!lie + 
W'RIA Year Month Day RM RM length Live Dead dead 

17 0016 87 9 28 0.0 0.8 0.8 26 11 37 

17 0076 87 1:> 8 0.0 0.8 0.8 0 4 4 

17 0076 87 1!) 26 0.0 0.7 0.7 0 1 1 

Notes. 

Sept. 28 survey card noted most of spawning was observed in lower 0.2 milas of index. 

Reach. 
Estimate = 
Method· 
Quality rating • 
Comments-

Summer 1988 

Reach
Estimate= 
Method· 
Quality rating • 
Comments -

River mile 0.8-1.8 
0 
NIA 
N/A 
See notes above. 

River mile 0.0-1.8 
177 
AUC 
Good 
None. 

% 
seen 

99 

99 
90 

Original estimate - Index {RM 0.0-0.8) = 181 (AUC). 

Table 20: 1986 chum survey data through Oct. 31 

lower Upper 
WR1A Year Month Day RM RM length 

11 0076 88 9 16 0.0 0.8 0.8 

11 0076 88 9 16 0.8 1.8 1.0 

11 0076 88 9 26 0.0 0.8 0.8 

17 0076 BB 9 26 0.8 1.8 1.0 

17 0076 ·as 10 !S 0.0 0.8 0.8 

17 0076 88 10 5 D.8 1.11 1.0 

Summer Chum Sa/11U)n Conservation Initiative 
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Live+ % 
Live Dead dead seen 

9 3 12 90 

5 0 s 90 

120 11 131 90 

3 1 4 90 

32 83 115 90 
1 .0 1 90 

Type Other 
survey Method speciea 

tiii:ii .FOOT 0 0 

IN OX FOOT 0 0 
IN OX FOOT 4 0 

Type Other 
survey Method species 

IN OX FOOJ D 0 

IN OX F001 0 0 
INDX F001 4 0 

IN OX F001 4 0 
IN OX FOOT 4 0 
IN OX FOOT 4 0 

0 0 
0 .0 

0 0 

() 0 

0 0 
0 0 

0 0 
0 0 

0 0 

Comments Agency 

20 60 (ID 00 

20 60 00 00 

20 00 00 00 

Comments Agency 

20 61 00 00 

20 61 00 00 

61 00 00 00 

61 00 00 00 

20 61 00 00 

20 61 00 00 
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17 '0076 88 

17 0076 88 

17 0076 88 

17 0076 88 

Summer 1989 

Reach
Estimate = 
Method
Quality rating -
Comments -

1() 17 o.o 
10 17 0.8 
10 27 0.0 
10 27 0.8 

River mile 0.0-1.8 
1 

0.8 0.11 3 
1.8 1.0 0 
0.8 0.8 0 

1.8 1.0 0 

54 59 90 INDX FOOT 0 
2 2 90 /fi!D:X FOOT 0 

28 28 95 INDX FOOT 0 

0 0 95 IN OX FOOT 0 

(Sept. 13 +Sept. 22 +Oct. 4 +Oct. 13 +Oct. 26) live+ dead counts 
Good 

0 0 0 61 20 00 00 

0 0 0 61 20 00 00 

0 0 0 20 61 00 00 

0 0 0 .20 61 00 00 

Surveys were conducted in the proper period to note the presence of any significant spawning 
activity this year. 

Original estimate - Index (RM 0.0-0.8) = 5 (Educated guess). 

Table 21: 1989 chum survey data through Nov. 3 

WRIA Year 

17 0016 89 

11 0016 89 

17 0016 89 

17 Ol116 89 

11 0076 89 

17 0076 69 

Summer 1990 

Reach
Estimate= 
Method
Quality rating -
Comments -

Lower Upper 
Month Day RM RM 

9 13 0.0 
9 22 0.0 

10 4 D.O 
10 13 0.0 

10 26 D.O 
11 3 0.0 

River mile 0.0-1.8 
0 

0.9 
0.8 

0.9 

1.0 

1.8 
1.8 

Length 

0.9 
0.8 

0.9 

1.0 

1.8 

1.8 

Live+ % Type 
Live Dead dee~ seen SUIVejl 

0 0 0 90 INDX 

0 1 1 85 INDX 

0 () ·0 90 INDX 

0 0 0 90 INDX 

0 -D 0 90 INDX 

0 0 0 90 IN OX 

(Sept. 27 + Oct. 9 + Oct. 17 + Oct 26) live + dead counts 
Good 

Othef 
Metnod species Comments Agency 

FOOT 0 0 0 0 20 60 00 00 

FOOT 0 0 0 0 20 60 00 00 

FOOT 0 0 0 0 20 60 00 00 

FOOT 0 0 0 0 20 00 00 00 

FOOT 0 0 0 0 20 00 00 00 

FOOT 0 0 0 0 20 00 00 00 

Surveys were conducted in the proper period to note the presence of any significant spawning 
activity this year. 

Original estimate - Index (RM 0.0-0.8) = 0. 

T able 22: 1990 chum survey d ata through Nov. 3 

WRIA Year 

17 0076 90 

17 0076 90 

17 0076 90 

17 0076 90 

Summer 1991 

Lower Upl)e( 
Month Day RM RM 

9 21 0.0 
10 9 0.0 
10 17 0.0 
10 26 0.0 

River mile 0.0-1.8 
1 

Length 

1.8. 1.8 

1.8 1.8 

1.8 1.8 

1.8 1.11 

Uve+ % Type 
Lilre Dead dead seet'l SUNey 

0 0 0 9Q INDX 

0 0 0 95 IN OX 

0 0 0 90 INDX 

0 0 0 85 INDX 

(Sept. 10 +Sept. 25 +Oct. 16 + Oct29} live+ dead counts 
Good 

Other 
Method species Comment~~o Agency 

FOOT 0 0 0 0 20 00 00 00 

FOOT 0 0 0 0 20 00 00 00 
FOOT 0 0 0 0 20 00 00 00 

FOOT 4 0 0 0 23 00 00 00 

Reach
Estimate= 
Method
Quality rating -
Comments - Surveys were conducted in the proper period to note the presence of any significant spawning 

activity this year. 

Original estimate - Index (RM 0.0-0.8) = 5 (Educated guess}. 
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Table 23: 1991 chum survey data through Ocl. 31 

Lower Uppe< Uve+ % Type other 
WRIA Year Mon:h Day RM RM Length Uve Dead dead seen survey Mel nod species Comments Agency 

17 0016 91 9 10 0.0 1.8 1.8 0 0 0 90 INDX FOOT 0 0 0 0 20 00 00 00 

17 0016 91 9 25 o.o 0.8 0.8 1 0 1 90 IN~ FOOT 0 () () 0 60 20 00 00 

17 0016 91 9 25 0.8 1.8 1.0 0 () 0 90 INDX FOOT 0 () 0 () 60 20 00 00 

17 0016 91 10 16 o.o 1.8 1.8 0 0 0 90 IN OX FOOT 0 () () () 20 47 48 00 

11 0016 91 10 29 0.0 1.8 1.8 () 0 0 90 INDX FOOT " () 0 () 20 6() 61 00 

Notes. 
Oct 16, Oct 29survey card noted one beavef dam in river mile 0.8-1.8 reach, and river mile 0.0-0.8 reach hi:ld three beaver dams, oneofwhiehwasconsiclered 
probably Impassible. 

Summer 1992 

River mile 0.0-0.8 
9 
AUC 
Good 

Reach
Estimate= 
Method
Quality rating -
Comments - Ascending section of curve undefined by data, but range of possible variation in start date does 

not change estimate significantly. Start date was subjectively assumed to be about Sept. 1, 
end date around Sept. 28 (natural progression of descending AUC line to interception with x
axis). 

Original estimate - Index (RM 0.0-0.8) = 10 (AUC). 

Table 24: 1992 chum survey data through Oct 31 

Lower Upper Live+ % Type other 
WRIA Year Month· Day RM RM Leflgth Live Dead dead seen survey Method species 

11 0076 ~2 9 9 0.0 0.8 0.8 6 1 7 " I NO~ FOOT 0 0 

17 0076 92 9 9 0.8 1.8 1.0 0 0 () 98 /NO)( FOOT 0 0 

17 ()()76 92 9 18 0.0 0.8 0.8 3 2 5 90 /NO)( FOOT 0 0 

17 0076 92 9 18 0.8 1.8 1.0 0 0 0 90 /NO)( FOOT 0 0 

17 0076 92 9 25 o.o 0.8 0.8 0 2 3 95 IN())( FOOT 0 0 

17 ()076 92 9 25 0.8 1.8 .1.0 0 1 1 95 /NO)( FOOT 0 0 

17 0076 92 10 6 0.0 1.8 1.8 0 0 0 95 IN OX FOOT 0 0 

Notes: 
Sept. 9 survey cam noted beaver dam activity in lower river. A dam was removed on Sept. 4. 
Sept 25, Oct. 6 survey cards noted new beaver dam conslrudion, with an apparently i~la dam at- river mile 0.2. 

Summer 1993 

Reach
Estimate= 
Method
Quality rating -
Comments -

River mile 0.0-1.8 
12 
AUC 
Good 
None. 

Original estimate - Index (RM 0.0-0.8) = 12 (AUC). 

Table 25: 1993 chum survey data thro tah Nov. 5 

Lower Upper 
WRIA Year Monl.tl Day RM RM Length 

17 0076 93 8 24 0.0 1.8 1.8 

17 0076 93 9 2 0.0 1.8 1.8 

17 0076 93 g 9 0.0 1.8 1.8 

17 ()()76 93 9 16 0.0 0.8 0.8 

17 ()()16 93 9 16 0.8 1.8 1.0 

11 0076 93 9 22 o.o 0.8 0.8 

17 0076 83 9 22 0.8 1.8 1.0 

17 0016 83 9 29 0.0 0.8 0.8 
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Live+ % 
live Dead dead seen 

0 0 0 60 
0 0 0 95 
() 0 0 95 
4 2 6 90 

1 0 1 90 

5 2 7 95 

0 0 0 95 

3 2 5 95 

Type Other 
survey Method species 

IN OX FOOT 0 0 
IN OX FOOT 0 0 

IN()!. FOOT 0 0 
/NO :X FOOT 0 () 

IN D)( FOOT 0 0 
/NO)( FOOT 0 0 

IN~ FOOJ 0 0 
·INDX FOOT 0 0 

0 () 

0 0 
0 0 

0 0 
0 0 
0 0 
0 0 

0 0 
0 0 

0 0 
0 4 

0 " 0 4 

0 4 

3 ·4 

Comments Agency 

60 61 00 00 
6(1 61 ()() 00 

20 60 61 00 

20 60 61 00 

20 60 61 00 
20 60 61 00 
20 48 60 00 

Comments Agency 

Z4 36 60 00 
20 60 00 00 

20 00 00 00 

20 31 60 00 

20 31 60 00 

60 31 20 00 

60 31 20 00 

20 60 61 00 
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11 0076 93 9 29 0.8 1.8 1.0 1 2 J 95 IN OX FOOT 

17 0076 Jl3 10 fJ CJ.O 0.8 0.8 2 3 5 95 IN OX FOOT 

17 0018 93 10 6 0.3 u 1.0 0 0 0 115 INDX FOOT 

17 0016 93 10 14 0.0 0.8 o.8 1 1 2 IJS IN D)( FOOT 

17 Q(J7tl 93 10 14 O.f 1.11 1.0 0 0 0 95 IN D)( FOOT 

17 0076 93 10 19 0.0 1.8 1.8 0 0 0 95 IN D)( FOOT 
17 0076 93 10 29 0.0 1.6 1.8 0 0 0 95 4NDX FOOT 

17 0076 93 11 5 0.0 f .8 1.8 0 0 0 95 IN OX FOOT 

Notes: 
Sept. 22 survey card noted new beaver dam construction in lower stream raach. 
Sept. 29 surve~ card noted an impassable beaver dam in lower stream reacll. barrier was partially breached by sUJVeyOI'. 
Oct 8 survey card notad beaver dam was passable. 
Oct. 19, Oct. 29 , Nav. 5 survey cards notad there was an impassable beaver dam at river mile 0.2. 

0 0 3 4 20 60 61 00 

0 0 0 4 20 60 61 00 

0 0 0 4 20 60 61 00 

0 0 0 4 20 61 00 00 

0 0 0 4 20 61 00 00 

0 0 () 0 20 48 00 00 

0 0 0 4 20 31 48 00 

D 0 0 4 20 48 81 00 

Dec. 28 survey card noted tremendous bedload movement after a flood, most of redds construclsd eal11er In season were probabl~ destroyed. 

Summer 1994 

Reach
Estimate= 
Method
Quality rating -
Comments-

River mile 0.0-1.8 
0 
(Sept. 8 + Oct. 7) live + dead 
Fair 
None. 

Original estimate - Index (RM 0.0-0.8) = 0. 

T able 26: 1994 chum suryey data through Nov. 3 

Lower Upper Uve+ 
WRIA Year Month Day RM RM Length Live Oea.d dead 

17 0076 !U IJ 8 a.o 1.8 f.B 0 0 0 

11 Oll75 !U 10 7 0.11 · 1.8 1.8 0 0 0 

17 0075 94 11 3 0.0 1.8 1.8 0 0 0 
Notss. 
Sepl B, Oct. 7, Nov. 3 survey cards noted Impassable beaver dams in lower 0.3 miles of river. 

Summer 1995 

Reach
Estimate= 
Method
Quality rating -
Comments-

River mile 0.0-1.8 
54 
AUC 
Good 
None. 

Original estimate - Index (RM 0.0-0.8) = 54. 

a a : 1 T bl Tl 995ch d lh um survey ala rough 0 3 ell 

Lower Upper 
WRIA Year Month Day RM RM Length Live 

11 0075 95 1J 7 0.0 0.8 0.8 9 
17 00711 95 9 15 0.0 0.8 0.8 16 

11 0078 95 1J 15 u 1.8 1.0 0 

11 00711 95 9 25 0.0 o.a 0.8 28 
11 0076 BS 9 25 0.8 1.8 1.0 0 

11 0016 95 10 6 0.0 0.8 0.8 1 

11 00i5 95 10 6 0.8 1.8 1.0 0 

17 0076 ~ 10 19 0.0 1.8 1.8 0 
Notes. 
Sept 7 survsy card noted all fish were below power fines@ river mile 0.4. 
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live+ 
Dead dead 

0 g 

2 18 

0 0 

" 30 
0 0 

2 3 

0 0 

0 0 

% T~pe Other 
seen survey Method species 

95 INDX FOOT ·0 0 
95 INDX FOOT 0 0 
95 INOX FOOT 0 0 

% Type other 
seen survey Method species 

95 INDX FOOT 0 a 
95 IN D)( FOOT 0 0 

95 INDJC FOOT 0 0 

95 /NIJ)( FOOT 4 0 

95 INDX FOOT 4 0 

95 JNIJ)( FOOT 3 0 

95 IN D)( FOOT 3 0 

90 INDX FOOT 0 0 

0 0 

0 0 
0 0 

0 0 

0 0 
0 0 

0 0 

0 0 

0 0 
0 0 

0 0 

COmments Agency 

20 48 60 00 

20 '" 60 00 

20 60 00 00 

Comments Agency 

00 20 80 00 

20 60 61 00 

:w 60 6'1 00 
20 .60 61 00 

20 80 61 OlJ 

20 51 00 00 

20 61 00 00 

23 60 . :}0 00 
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Summer 1996 

Reach
Estimate = 
Method
Quality rating 
Comments -

River mile 0.0-1.8 
265 
AUC 
Good 
None. 

Original estimate -Index (RM 0.0-0.8) = 274. 

Table 28: 1996 chum survey aorta through Nov. 5 

Lower Upper Live+ % Type Other 
'WRIA Year Month Day RM RM Length U\le Dead deed seen survey Method species Comments Agerr.y 

17 0076 96 9 " 0.0 0.8 0.8 4 0 4 " PART FOOT 0 0 0 0 20 60 00 00 
17 0076 96 9 12 0.0 0.8 0.8 103 1 104 95 INDX FOOT • 4 0 0 0 20 61 00 00 
17 0076 96 9 12 0.8 1.8 1.0 0 0 0 95 INDX FOOT 4 0 0 () 20 61 00 00 
11 01176 96 9 19 0.0 0.8 0.8 102 211 129 95 INDX FOOT 4 0 0 0 20 00 00 00 

17 0076 96 9 19 0.8 1.8 1.0 1 0 1 95 INDX FOOT 4 0 0 () 20 00 00 00 

17 0076 96 9 27 0.0 0./J 0.8 88 77 1115 95 INDX FOOT . 4 0 0 0 20 61 00 00 
17 0076 96 9 27 0.8 1.8 1.0 0 0 0 95 INDX FOOT 4 0 () () 20 61 00 00 

17 001S 116 10 11 0.0 o.a 0.8 5 100 105 95 IHDX FOOT 4 0 0 {) 20 61 00 00 
11 0076 96 10 11 0.8 1.8 1.0 0 0 a 95 IND)( FOOT 4 0 0 0 20 61 00 00 

17 0076 96 11 5 0.0 0.8 0.8 0 12 12 95 IN OX FOOT 4 0 0 0 20 00 00 QO 

17 0076 96 11 5 O.B 1.8 1.0 0 0 0 95 IN OX FOOT 4 0 0 0 20 00 00 DO 

Noles 
Sept 4 survey card noted all Chums were In lower 0.2 mile$ of river. 

Summer 1997 

Rear ., · 
Est (~ = 
ME- J-
QuEJ: ,.,- rating -
Comments -

River mile 0.0-1.8 
29 
(Sept. 22 +Oct. 17) live+ dead 
Fair 
There is a 26 day gap between Sept. 22 and Oct. 17 surveys, which requires excessive 
assumptions to render the shape of an AUG curve between these two points. Also, low 
escapements frequently have irregular fish entry patterns that cannot be identified from two 
~~. . 

Table 29: 1997 chum survey data through Nov. 5 

WRIA Year 

17 0076 97 

17 0016 97 

11 0076 91 
17 0016 91 

17 0076 97 

Summer 1998 

Reach
Estimate = 
Method
Quality rating -
Comments~ 

lower Upper 
Mon1tt Day RM RM 

9 4 0.0 

II 22 0.0 

!I 22 0.1 

10 17 0.0 

11 6 0.0 

River mile 0.0-1-.8 
265 
AUC 
Good 

_Length 

1.8 1.8 

0.8 0.8 

u 1.0 

1.8 1.B 
1.8 1.8 

Live 
Live+ % Type Other 

Dead dead seen survey Method species 

0 0 . 0 95 INDX FOOT 4 0 

12 0 12 90 INDX FOOT 4 0 

0 ·o 0 so INOX FOOT 4 0 

3 0 3 gq INDX FOOT 0 0 
0 0 0 80 INOX FOOT 4 0 

None. Amplitude and timing of peak spawning period a little ambiguous. 

Comments Agency 

0 0 20 60 00 00 

0 0 20 61 00 00 

D 0 20 61 00 00 
0 0 Z3 DO 00 00 

0 0 24 60 61 00 

Editor note 02-1 Q-99: The 1998 AUC curve dated 1 0/31/98 was run with faulty survey data. 
The Oct. 23 survey reported in AUC printout does not exist, while two actual surveys (Oct 13, 
Oct. 20) were excluded. However, this omission has no effect on AUC result, so estimate has 
not been changed to date. 
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Table 30: 1998 chum suJVey data through Nov. 3 

lower Upper uve+ Type 
WRIA Date RM RM Length live Dead dead Vis survey Method Other s oecies Comments Agencv 
17 ()076 09/Q1198 0.0 0.8 0.8 3 1 4 95 INDX FOOT 4 0 0 0 20 60 61 

17 0076 . 09/01198 0.8 1.8 1.0 0 0 0 95 INDX FOOT 4 0 0 0 20 60 61 

17 0076 '09110198 0.0 o.a D.8 16 0 16 95 INDX FOOT 4 0 0 0 20 80 61 

17 0076 I 09110198 0.8 1.8 1.0 0 0 0 95 INDX FOOT 4 0 0 0 20 80 61 

17 0076 ·09119198 0.0 0.8 0.8 176. 12 188 95 JNDX FOOT 0 0 0. 4 20 60 
17 0076 09119/98 0.8 1.8 1.0 10 1 11 95 INDX FOOT 0 0 0 4 20 60, 
17 0076 09129/98 0.0 0.8 0.8 61 116 177 95 INDX FOOT 4 0 0 0 20 60 

17 0076 09129198 0.8 1.8 1.0 1 D 1 95 INDX FOOT 4 0 Of 0 20 60 

17 0076 10108/98 0.0 0.8 o.8 111 69 85 95 INDX FOOT 4 0 0 0 20 60 
--

17 0076 +!0108198 0.8 1.8 1.0 0 1 1 95 INDX FOOT 4 Ol Oj 0; 20 60 
' -.,-

17 0076 '10/13/98 0.0 0.8 0.8 4 28 32 80 INDX FOOT 4 ~~ 0 0 20 

17 oo1a E31981 0.8 1.8 1.0 0 0 0 so INDX FOOT. 4 

·ft~·t 
0 20 

17 0076 i 1 0/20198 0.0 0.8 0.8 0 18 18 80 IN OX FOOT 4 0 20 

17 0076 lt2':03/9~ i 0.0 1.8 1.8 0 1 1 95 IN OX FOOT 4 1 1 0 0 23 60 61 -L. ..... 
Comments. . 
09101/98- Two chum redds obseJVOO at beginning of new channel along RB lowef field dike wall, just up I'Tom high tide line. Pooled chum were just upstream of 
redds. . 
09/10198- e redds in RM 0.0-o.a reach. 
09/Hl/98- 61 redds in RM o.0-0.8 reach, 5 reddsin.RM o.a-1,8 reach. 
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Appendix 12 - Snow Cr. (WRIA 17.0219) summer chum natural spawning escapement summary 

Introduction 

As with the other Discovery/Sequim Bay summer chum streams, this stream contains no fall chum run. WDFW 
has operated an upstream I downstream migrant weir at river mile 0.8 for many years. Weir operation has usually 
been aimed at coho and winter steelhead upstream/downstream migrant investigations, and typically has not been 
operated during the summer chum adult return period - it is open to allow upstream fish passage without 
enumeration of upstream passing fish until mid - October. However, in some years the trap was operated during 
the summer chum run to enumerate upstream migrating adults. 

When the weir was operated during the summer chum run, and/or the spawning survey data was stratified by 
reach it was possible to generate separate estimates of spawning activity for the stream reaches upstream and 
downstream of the VVOFW weir in some years. These values are summarized in Table 1. Although only limited 
data is available, spawning activity upstream of river mile 1.5 appears minimal, even though fish can continue 
upstream unobstructed by barriers for a considerable distance. 

Redd counts were used to estimate escapement on this stream in some years of low escapements in the 1990's. 
Comparisons of redd counts and live chum counts on low escapement years in Snow Cr. indicates it is common to 
miss a significant portion of the fish present with liye fish counts. This could be due to a number of factors 1) a 
significant portion of the few fish that are present ~re going to be hiding, and 2) small census errors {i.e. the 
observer missing a couple of fish during the survey by accident) become much more significant in a small 
population count. 

The river mile points that correspond with significant geographic landmarks on this stream are river mile (RM) 0.8 
(WDFW weir), river mile 1.1 (BPA power line crossing} and river mile 1.5 (Uncas Rd. crossing). 

Survey data directly used in estimation process is highlighted in bold italic in the annual survey summary tables. 
In addition Table 46 (Appendix 13-Salmon Cr.) contains a summary table of the daily rack return data for Snow 
and Salmon Cr. for the 197.8-80 time period. 

Table 1· Estimates of total summer chum spawning activity in Snow Cr stratified by reach .. 
Year 

Stream Reach 1976 1977 19781 1983 1984 1988 1996 

RM 0.0-0.8 escapement N/A NJA 342 125 223 667 76 

%of total - - 55.0% 78.6% .58.1% 94.7% 48.7% 

RM 0.8 + escapement N/A NJA 280 34 161 37 80 

%of total - - 45.0% 21.4% 41.9% 5.3% 51.3% 

RM 0.0-1.5 escapement 570 529 N/A NJA Nf~ NfA NIA 

%of total 93.8% 98.4% - - - - -
RM 1.5 + escapement 38 8.5 N/A NJA NfA N/A NIA 

%of total 6.3% 1.6% - - - - -
Total of individual AUC estimates 608 537.5 622 159 384 704 156 

Commem&: 
1: 1978 RM 0.0-0.8 estimate is derived from the formula ((AUC estimate for RM 0.0 to 2.2) - season total rack count@ RM 0.8]. 

Summer 1968-71 

Comments· Limited survey data was collected on summer chum spawning during this time period. There is 
insuffici9nt data to develop a escapement estimates based on survey data for these years. 

Original estimates -Index (RM ?) = 659 (Derivation method' unknown), Supplemental = 11 ((1977 supp * 1977 
Index) .. Index escapement for year X)], Total = 670. 
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Summer 1972 

Reach
Estimate = 
Method
Quality rating -
Comments -

River mile 0.0-0.8 
436 
AUC+expansion 
Poor 
Both surveys are apparently pre - peak, given the low dead : live ratios. Peak and post - peak 
sections of AUC curve were subjectively derived. The Oct. 4 survey was assumed to. be close 
to the peak of spawning, because the Oct. 4 survey is still pre-peak as indicated by the dead : 
live ratio, but spawning usually peaks around this time, and rarely peaks much later. Estimate 
was doubled for total escapement estimate, based on cursory examination of data in Table 1 for 
1978, 84, and 96 that suggested this would be an appropriate expansion factor for spawning 
upstream of river mile 0.8. 

Original estimates- Index(?)= 659 (Derivation method unknown), Supplemental = 11 [(1977 
supp • 1977 Index) • Index escapement for year X)). Tota.l = 670. 

Table 1: 1972 'Chum survev ciata 

Lawer Upper Live+ % Type Other 
WRIA Year Month Oay RM RM Length Uve Dead dead seen survey Method species comments Agency 

17 0219 72 9 2S 0.1 ().5 0.4 50 6 56 95 SUPP FOOT ol of or 0 .201 OOI ()f) ()() 

17 01'9 12 10 4 0.0 0.5 0.5 127 30 157 90 SUPP FOOT ol ol ol 0 .201 OOI DO 00 

Notes. 
Sept 25 survey card noteo Chums were present aboVe surveyed reaCh. 

Summer 1973 

Reach
Estimate = 
Method
Quality rating -
Comments -

NIA 
No estimate 
N/A 
N/A 
Insufficient data to generate an estimate based on spawning survey data. Lack of any fish on 
Sept. 30 survey suggests a small run though. 

Original estimates - Index (?) = 659 (Derivation method unknown), Supplemental = 11 [(19n 
supp * 1977 Index)* Index escapement for year X)]. Total= 670. 

Table 2: 1973 ch\Jm survey data 

WRIA Year 

17 0219 73 
17 0219 73 

Summer 1974 

Reach
Estimate = 
Method
Quality rating 
Comments -

Lower Upper 
Mooth Day RM RM 

9 30 0.1 
12 19 

River mile 0~0·1.6 
618 
AUC 
Fair 

1.5 

Length live 

1.4 0 

3 

Live+ % Type Other 
Dead d~acl seen survey Method species 

0 0 95 SliPP FOOT ol 01 ol 
0 3 31) SPOT FOOT 41 of or 

Peak is ambiguous - the peak/post peak surveys have low dead/live ratios. 

Comments Agency 

0 OOI OOI 00 00 
0 251 ooj oo 00 

Original estimates- !ndex (RM 0.0-1.6) = 852 (AUC): Supplemental = 14 [(1977 supp * 19n 
Index) ~ Index escapement for year X)). Total = 866. 
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Table 3: 1974 chum SUJVeV data 

Lower Upper Live+ % Type Other 
WRIA Year Month Day RM RM Length Li~e Dead dead seen survey Method species Comments Agency 

17 0219 74 g 23 0.0 1.6 1.6 49 2 51 90 SUPP FOOT 0 0 0 0 60 00 (}0 00 
17 0219 74 10 7 0.0 1.6 1.6 554 41 595 95 SUPP FOOT 1 .0 0 0 00 60 ()(} 00 
17 0219 74 10 18 0.0 1.6 1.6 5 90 95 80 SUPP FOOT 0 1 0 0 00 00 DO 00 
17 0219 74 12 03 1.4 4.2 2.8 0 0 0 60 SUPP FOOT 3 0 0 0 30 00 00 00 
17 0219 74 12 06 0 0 0 80 SPOT FOOT 4 0 0 0 65 00 00 00 

17 0219 74 12 11 1.0 1.5 0.5 0 0 0 80 SUPP FOOT 4 0 0 0 70 00 00 00 
17 0219 74 12 11 3.0 3,5 0.5 0 0 0 90 SUPP FOOT 4 0 0 0 20 00 00 00 
17 02'19 74 1Z ~1 3.5 4.1 0.6 0 0 0 90 SUPP FOOT 4 0 0 0 20 00 00 00 
17 02'11:! 74 12 12 0.0 0.5 0.5 0 0 0 80 SUPP FOOT 0 0 0 0 34 00 00 00 
17 0219 74 12 12 0.6 1.0 0.4 0 0 0 80 SUPP FOOT 0 0 0 0 34 20 00 00 
17 0219 74 12 17 0.0 0.3 0.3 0 0 0 90 SUPP FOOT 4 0 0 0 00 00 00 00 

17 0219 74 12 31 0.0 0.3 0.3 0 0 0 75 SUPP FOOT 4 0 0 0 20 00 00 00 
Notes. 
Sept. 2S. Oct 7 survey cards noted no chums were observed above power lines@ river mile 1.1 

Summer 1975 

Reach
Estimate= 
Method
Quality rating 
Comments-

River mile 0.0-1.4 
327 
Oct. 3 live + dead 
Poor 
Used live+dead count because it is impossible to draw a (realistic) AUC curve that equals the 
live + dead count of 327 (67 live, 260 dead) on Oct. 3. 

Original estimates- Index (RM 0.0-1.4) = 413 (AUC), Supplemental = 7 [(1977 supp * 1977 
Index) * Index escapement for year X)]. Total= 420. 

Table 4: 1975 chum survey data 

WRIA Year 

17 02'9 75 

17 0219 75 
17 0219 75 
17 021'9 75 
17 0219 75 

Summer 1976 

Reach
Estimate = 
Method
Quality rating -
Comments -

Lower Upper 
Month Day RM RM 

9 8 0.0 
9 18 0.0 

10 3 0.0 
10 3 1.4 

10 15 0.0 

River mile 0.0-1.5 
570 
AUC 
Good 

0.0 
1.0 
1.4 

1.8 
0.6 

Live+ 
Length Live Dead deacS 

0.0 5 0 5 
1.0 55 0 55 
1.4 67 260 327 

0.4 3 10 13 

0.6 0 16 16 

% Type Other 
seen survey Method specles ~mments Aget1ey 

90 SPOT FOOT 0 0 0 0 00 00 00 00 

75 SUPP FOOT 0 0 0 0 60 00 00 00 

85 SUPP FOOT 0 0 0 0 tiO 61 DO 00 

60 SUPP FOOT 0 0 0. 0 20 31 3B Oil 
50 SUPP FOOT 0 0 0 0 00 00 DO 00 

Assumed Sept. 14 survey was close to peak abundance, given rapid decline in spawner 
abundance by Sept. 26 survey, and Sept. 26 live + dead count was similar to Sept. 14 live 
+dead count. 

Original estimates- Index (RM 0.0-1.5) = 747 (AUC), Supplemental (RM 1.5 +) = 12 [(1977 
supp. * 19771ndex) *Index escapement for year X)). Total= 759. 

Table 5: 1976 chum survey Clata tor river mile 0.0..1.5 

Lower Upper 
WRIA Year Month Day RM RM Length 

17 02J9 76 9 10 0.0 1.5 1.5 

17 0219 76 9 14 0.0 1.5 1.5 

17 0219 76 9 14 1.0 1.3 0.3 

17 0219 74 9 2B 0.0 1.5 1.5 
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Live • 
live Dead dead 

110 1 111 

353 11 374 

13 0 13 

62 1'12 334 

% Type Other 
seen survey Method species 

95 IN OX FOOT 0 0 
95 IN OX. FOOT 0 0 
80 SUPP FOOT 0 0 

90 IN I?_ X FOOT 0 0 

0 0 
0 0 

0 0 

0 0 

~mments Agency 

20 00 

21 00 

00 00 
20 00 

00 00 

00 DG 

00 00 
00 DG 
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17 0219 76 

17 0219 76 

17 0219 78 
17 0219 76 

17 0219 76 

Reach
Estimate = 
Method
Quality rating -
Comments-

10 s 0.0 

10 13 0.0 

10 20 0.0 

10 27 0.0 
11 17 0.0 

River mile 1.5 + 
38 
AUC 
Good 
None 

1.5 

1.5 

1.5 

1.5 
1.0 

Table s· 1976 chum SUMlY data for river mile 1 5+ 

lAIR lA Year 

17 0219 76 

17 0219 76 

17 0219 76 

17 0219 7S 

' 17 0219 76 

17 02111 76 

17 0219 76 

Summer1977 

Lower Upper 
Month Day RM RM 

9 14 1.5 

9 21 1.5 

9 28 1.5 

~0 5 1.5 

~0 13 1.5 

10 20 1.5 

~ 0 27 1.5 

River mile 0.0-1.5 
529 
AUC 
Fair 

4..2 
1.8 

1.1 

4.0 

4.2 

1.7 

1.7 

1.5 17 

1.5 9 

1.5 1 

1.5 0 
1.0 0 

Length Live Dead 

2.1 13 

0.3 34 

0.2 2 

2.5 0 
2.7 0 

0.2 0 

0.2 !> 

97 114 99 JND)( FOOl 0 0 0 0 20 00 00 DG 
45 54 99 IND)( FOOl 4 0 0 0 20 00 00 DG 
39 40 99 INDX FOOT 0 0 0 0 20 00 00 DG 
e 8 99 IN OX FOOT 0 0 0 0 20 00 00 DG 
2 2 99 IN OX FOOT 0 0 0 0 20 34 70 DG 

Live+ % Type Other 
dead seen survey Method species Comments Agency 

0 13 99 SUPP FOOl Q 0 0 0 21 00 00 DG 

1 35 90 SUPP FOOT 0 0 0 0 21 DO 00 00 

6 8 99 SUPP FOOT 0 0 0 0 20 00 00 DG 
2 2 99 SUPP FOOT 4 0 0 0 20 00 00 DG 
0 0 99 SUPP FOOT 0 0 0 0 20 00 00 DG 
0 0 99 . SUPP FOOT 0 0 0 0 20 00 00 DG 
0 0 99 SUPP FOOT 0 0 0 0 20 00 00 OG 

Reach
Estimate = 
Method
Quality rating -
Comments - A good number of surveys (8), but both of the peak surveys had poor visibility (50 %). 

Original estimates- Index (RM 0.0-1 .5) = 622 (AUC): Supplemental (RM 1.5 +) = 10 (assumed 
to be based on live+ dead counts). Total= 632. 

Table 7· Ul77 cflum survey tlilta for river mile 0 0-1 5 

WRIA Year 

11 0219 77 
17 ll219 77 

17 0219 77 

17 0219 17 

17 0219 77 

17 0219 T1_ 
11 0219 77 

17 0219 17 

11 0219 77 

17 0219 77 

17 0219 n 

Reach
Estimate = 
Method
Quality raUng -
Comments -

lower Upper 
Montl1 Day RM RM 

9 14 IJ.O 
ll 21 0.0 

9 22 0.0 

9 18 o.o 
10 5 0.0 

10 13 o.o 
10 111 0.0 

10 16 0.0 

11 2 0.0 

11 9 0.0 
11 16 0.0 

River mile 1.5-2.2 
9 
AUC 
Good 
None 

1.5 

1.5 

1.4 

1.5 

1.5 
1.5 

1.5 

1.5 

1.5 
1.5 

1.5 

Length 

1.5 
1.5 

1.4 

1.5 
1.5 

f. ~ 

1.5 

1.5 

1.5 

1.5 
1.5 
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Live Dead 

11 2 

86 6 

11 2 

flU 14 

111 49 
73 56 

36 ffT 

11 28 

0 3 
0 10 

0 1 

Uve+ % Type 
dead seen survsy Mell\od 

13 50 INDX FOOT 
92 so IN OX FOOJ 

73 90 SUPP FOOT 
198 50 INDX FOOT 
210 50 INDX FOOl 
129 50 INDJt FOOT 
103 50 INDX FOOT 
39 50 INiii. FOOl 
3 15 INDX FOOl 

10 15 JNDX FOOT 

1 10 INDX FOOT 

Oltler 
species 

0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 

0 0 0 0 

•D 0 0 0 

Comments Agency 

DO 00 

DO 00 

DO 00 

DO 00 

00 00 

tJO DO 
Otl 00 
00 00 

00 DO 

00 00 

00 00 

00 00 

00 00 
00 00 

DO 00 
00 00 

00 DO 

00 00 

00 00 
00 00 

OD DO 
00 00 
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Table 7: 1977 c.'tum survey data for rivet mile 1 . ~2.2 

WRIA Year 

17 0219 77 

17 0219 77 
17 0219 71 

11 0219 77 

17 0219 77 

17 0219 77 

17 0219 77 

Summer 1978 

~each
Estimate = 
Method
Quality rating~ 
Comments -

Lower Upper 
Month Day RM RM 

9 111 1.5 

9 21 1.5 

9 28 1.5 

10 5 1.5 

10 13 1.5 

10 19 1.5 

10 28 1.5 

River mile 0.0-2.1 
629 
AUC 
Good 

2.2 

2.2 

2.2 
2.2 

2.2 

2.0 
2.() 

live+ 
Length live Dead dead 

0.7 0 0 0 

0.7 0 0 0 

0.7 3 0 3 

0.7 7 0 1 

0.1 0 () 0 

0.5 0 0 0 

0.5 0 0 0 

% Type Other 
seen survey Me1hod species Comments Agency 

() SUPP FOOT 0 0 0 0 (J() 00 00 00 

0 SUPP FOOT 0 0 0 0 00 00 00 OG 

95 SUPP FOOT 0 0 0 0 00 00 00 DG 
75 SUPP FOOT 0 0 0 0 00 00 00 DG 

0 SUPP FOOT 0 0 0 0 00 00 00 DG 

0 SUPP FOOT 0 0 0 0 00 00 00 00 

0 SUPP FOOT 0 0 0 0 00 00 00 00 

Rack count @ RM 0.8 was 280 fish, so theoretical spawning distribution was 629 - 280 = 349 
fish below weir, 280 above weir. 

Original estimate- Index (RM 0.0-2.1) = 683 (AUC). 

Table 8: 1978 chum survey data for river mile 0.0-2.1 

Lower Upper live+ % Type Other 
WRIA Year Month Day RM RM Length Uve Dead dead seen wrvey Method species Comments Agency 

17 0219 78 
17 0219 78 
17 0219 78 
17 0219 78 . 

11 0219 78 

17 0219 78 
17 0219 78 
17 0219 78 

11 02111 78 

17 0219 78 

Summer 1979 

Reach
Estimate= 
Method-

Quality rating -
Comments -

Reach
Estimate = 
Method
Quality rating 
Comments-

9 6 0.0 
9 6 0.8 

9 13 0.0 

9 19 0.0 

9 19 0.8 

9 20 0.0 

9 27 0.0 
10 " 0.0 
10 11 0.0 

10 26 0.0 

River mile 0.0 - 0.8 
74 

0.8 0.8 

2.1 1.3 

2.1 2.1 
0.8 0.8 
2.1 1.3 
2.1 2.1 

2.1 2.1 

2.1 2.1 
2.1 2.1 
2.1 2 .1 

36 0 36 

0 0 0 

184 2 196 

218 " 222 

105 2 101 

323 '17 340 

207 101 308 

32 62 94 

32 68 100 

2 10 . 12 

90 IN OX FOOT 0 0 0 0 60 00 00 00 

90 IND)I. FOOT () 0 0 0 60 00 00 OG 
80 INC». FOOT 0 0 0 0. 00 00 00 OG 
90 IND)I. FOOT 6 0 0 0 00 00 00 00 

90 INDX FOOT 6 0 0 0 00 00 00 00 
BO ·INDX FOOT 0 0 0 0 00 00 00 DG 
80 INDX FOOT 0 0 0 0 00 DO 00 00 

80 IND~ FOOT 0 D 0 0 00 00 00 DG 

80 INDJI FOOT 0 0 0 0 DO 00 00 DG 
90 lNDX FOOT 0 0 0 0 00 QO 00 00 

Estimate based on formula: (1978 escape. below weir I 1978 escape. above weir) .. 1979 
escape. above weir= (349/280) *59. 

Original estimate- RM 0.0-1.5+ = 130 (Rack.count +estimate of escapement below weir). The 
estimate of escapement below weir was derived by the same formula as above. However, 
different rack counts and 1978 escapement value numbers were used, so results were different 
from current estimate. 
Poor 
None 

River mile 0.8 + 
59 (40 males, 19 females). 
Rack-count 
Very good 
None 
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T bl 9 979ch da a e : 1 umsurvev , Ia 

Lower Upper Live+ % Type Other 
Agi!Oeyl WRIA Year Month Day RM RM Length Live Oead dead seen SUI"\\eY Med'lod spedes Comments 

17 0219 79 9 17 1.5 0.0 ·1.5 0 0 0 0 SPOT FOOT Ol Oj OJ 0 201 571 ()0 d 
17 0219 79 9 17 0.2 0.2 62 WEIR I I I I I I 

Notes: 
Weir was operated from Sept 13 to OCt. 25. Peak was noted as Sept 28. 

Summer 1980 

Reach
Estimate = 
Method· 
Quality rating -
Comments -

Reach
Estimate= 
Method~ 

Quality rating -
Comments-

Summer 1981 

Reach
Estimate = 
Method
Quality rating • 
Comments-

River mile 0.0-0.8 
502 
Live 'f:' dead (see comments). 
Poor 
Oct. 10, 1980 survey by WDG staff observed 78 live, 424 dead in stream reach from river mile 
0.0-0.8. This was used as a minimal estimate of escapement. Please note this survey is not in 
WDFW survey database, and was obtained from Thorn Johnson (WDFW, Snow Cr. Research 
Station, Port Townsend, WA). 

Original estimate- RM 0.0-1.5+ = 710 (Rack count+ estimate of escapement below weir). The 
estimate of escapement below weir was derived by the same formula as above. However, 
different rack counts and 1978 escapement value numbers were used, so results were different 
from current estimate. 

River mile 0.8 + 
207 (1.42 males, 65 females). 
Rack count 
Very good 
None 

River ml1e 0.0-1.0 
242 

' 

Single survey expansion by a timing model (used 1978 AUC data) 
Poor 
Used 1978 AUC timing data because 1981 data suggested a peak spawning period just after 
mid-september. given the dead fish were starting to accumulate to a fairly substantial portion of 
the point count total {-32% of the live fish count) on Sept. 26 survey, which usually indicates 
spawning activity is approaching the peak period of activity for the season. 

Original estimate - Index (RM 0.0-1.0) = 300 (AUC). 

ta Table 10: 1981 chum sun~ev da 

WRIA Year 

17 (t219 81 

Summer1982 

Reach
Estimate = 
Method
Quality rating -

lower Uppef 
Month Oay RM RM 

9 16 (t.O 

River mile 0.0-1.8 
766 
AUC 
Good 

1.0 

Length 

1.0 

, ... nmer Chum Sabrum Conservation Initiative 
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Li~& 
live+ % Type 

Dead dead seen survey 

116 37 153 90 IN OX 

Other 
Method species 

FOOT oj oJ ol () 

Comments Agency 

OOI OOI OD 00 
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Comments - Start and endpoints of curve not defined by survey data. These sections of the AUC curve 
were derived by extending the line slope described at the first and last survey data points 
outward past the earliest and latest survey dates to inte·rsection with the .x-axis. The range of 
(practical) potential derivations in these sections of the curve would result in only limited 
variation in the total AUC estimate. 

Original estimate -Index (RM 0.0-1.8) = 780 (AUC). 

2 d Table 11: 198 chum surv_ey ala 

WRIA Year 

17 0219 82 
17 0219 82 
17 0219 82 
11 0219 82 

Summer 1983 

Reach: 
Estimate = 
Method
Quality rating 
Comments -

Lower Upper 
Monti! Day RM RM 

9 14 0.0 
9 21 0.0 

!I 28 0.0 

10 11 o..o 

River mile 0.0-1.8 
154 
AUC 
Fair 

1.8 

1.8 

1.8 

1.8 

Live+ 
length live Dead dead 

UJ 159 NC 

1.8 267 NC 
1.8 224 NC 
1.8 126 NC 

% Type other 
seen survey Method species Commenls Agency 

90 SUPP FOOT 0 0 0 0 DO 00 00 OG 

90 SUPP F001 0 0 0 0 DO 00 00 DG 
90 SUI>P FOOT 0 0 . 0 0 DO 00 DO DG 
85 SUPP FOOT. 0 0 0 0 00 00 00 DG 

Ascending section of curve undefined by data. Very low dead count on first survey suggests 
entry of majority of chums had occurred within 1 0 days, so curve was started 1 0 days before 
survey observation (-Sept 16). The remainder of curve is reasonably well defined. The Oct. 
4 survey only extends from river mile 0.0-0.5 (there are no notes regarding why this survey was 
shorter in length than the other ones). The assumption made for the purposes of this AUC 
estimate is that the survey accounted for most of the fish in the stream on this date. 

Original estimate -Index (RM 0.0-1.8) = ·195 (AUC). 

Table 12: 1983 chum SUIVeV data 

WRIA Year 

17 0219 83 
17 0219 83 
17 0219 83 
17 0219 83 
17 0219 83 

17 0219 83 

17 0219 83 

Summer 1984 

Reach· 
Estimate = 
Method
Quality rating -
Comments -

l.owl!f' Upper 
Month Day RM RM 

9 . 28 D.D 

9 28 0.8 

10 4 0.0 

10 11 0.0 

10 11 0.8 

10. 21 0.0 
10 21 0.8 

River mile 0.0-1.5 
384 
AUC 
Fair 

0.8 

1.8 
0.5 

0.8 

1.8 

0:8 

1.7 

Length Live Deed 

0.8 62 3 

1.0 23 0 

0.5 51 25 

0.8 30 24 

1.0 2 4 

0.8 14 3!1 

0.9 0 0 

l ive+ •,4 Type Other 
dead seen survey Method species Comments Agency 

65 90 SUPP FOOT 0 0 0 0 00 00 00 DG 
23 85 SUPP FOOT 0 0 0 0 00 00 00 DG 
76 75 SUPP FOOT 0 0 0 0 20 00 00 00 

54 85 SUPP FOOT 0 0 0 0 00 00 00 OG 
6 80 SUPP FOOT 0 0 0 0 00 00 00 oo· 

· 50 0 SUPP FOOT 0 0 0 0 00 00 00 00 
0 90 SUPP FOOT 0 0 0 0 DO 00 00 DG 

Both WDF and PNPTC conducted spawning surveys. The PNPTC data was the most complete 
in number of surveys and length of reach surveyed, so it was .used-for AUC estimate. There 
was a very good number of surveys (8), but poor visibility (50 %) on two of the peak surveys, 
which results in a high level of uncertainty in the overall estimate. 

Original estimate - fndex (RM 0.0-1.5) = 353 (AUC). 
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Table 13: 1984 chum survey da!a 

WRIA Year 

11 0219 84 
17 0219 84 

11 0219 84 
17 0219 84 

17 0219 84 

17 0219 IU 

17 0219 IU 

17 0219 84 

11 0219 84 

17 0219 IU 

11 0219 84 

17 0219 84 

11 0219 84 

17 0219 84 

11 0219 84 

17 0219 IU 

17 0219 84 

17 0219 IU 

17 0219 84 
17 0219 84 

Summer 1985 

lower Upper 
Month Day RM RM 

9 17 0.1 

9 18 0.0 

9 24 0.0 
9 25 0.1 

9 25 0.8 

10 2 o.o 
10 2 0.8 

10 8 0.1 

10 10 0.2 

10 10 0.8 

10 18 0.0 

10 18 0.8 

10 24 0.0 

10 24 0.8 
10 31 0.2 

10 31 0.8 

11 7 0.2 

11 7 0.8 

11 14 0.0 

11 14 0.8 

River mile 0.0-1.5 
20 

1.5 

0.5 

0.8 

0.8 
1.0 

0.8 

1.5 

1.0 

0.8 

1.5 
0.8 

1.5 
0.8 

1.5 

0.8 

1.5 
0.8 

1.5 
0.8 

1.5 

Length Live 

1.4 
0.5 

0.8 
0.9 

0.2 
0.8 
0.1 
0.9 

0.5 
0.1 
0.8 

0.7 

0.8 
0.7 

0.6 
0.7 

0.6 
·0.7 

0.8 
0.1 

Oct. 4 survey live + dead count 
Poor 

Dead 

11 () 

19 1 
. .n () 

33 2 
0 0 

72 16 
33 2 
76 14 

42 15 

56 20 
49 26 
56 42 

19 36 
38 46 

4 11 
7 51 

0 4 

0 13 
0 6 

0 6 

Live+ % Type Other 
dead seen survey Method species Comments Agl!J\ey 

11 90 INDX FOOT () () 0 0 2() 00 00 401 

20 99 IN OX FOOT 0 0 0 0 20 00 00 ~ 
47 10 INDX FOOT () 0 o· () 21 31 6() 40 

35 9S IN OX FOOT 0 0 0 0 20 60 00 00 

0 95 IN OX FOOT 0 0 0 0 20 80 00 00 

88 60 INDX FOOl 0 0 0 0 20 60 00 40 

35 65 INDX FOOl 0 0 0 () 20 00 ()() 40 

90 90 IN OX FOOT 0 0 0 0 20 00 00 00 
51 60 INDX FOOT 0 0 () () 21 60 ()() 40 
76. 60 INDX FOOT 0 0 0 () 21 60 ()() 40 

75 95 INDX FOOT 0 0 () 0 20 00 00 40 
98 95 IND>C FOOT 0 0 0 0 20 60 00 40 
55 85 INDX FOOT 0 0 0 0 20 00 00 40 
84 85 INDX FOOT 0 0 0 0 20 60 00 40 
15 90 IN OX FOOT 0 0 0 0 20 00 00 40 

64 90 INDX FOOT 0 0 0 0 20 ()() 00 40 
4 55 INDX FOOT 4 0 0.0 24 60 oo 40 

13 55 INDX FOOT 4 0 0 0 24 60 DO 40 
6 20 INDX FOOT 4 0 0 0 28 60 00 40 
6 20 INOX FOOT 4 0 0 0 28 eo 00 40 

Reach
Estimate = 
Method
Quality rating -
Comments- Insufficient survey data to derive an AUC estimate. Very low number of fish observed on th 

two available surveys prevents use of any expansion methods. due to erratic fish entry pattern~ 
that tend to occur with very small runsizes. 

Original estimate -Index (RM 0.0-1.5) = 26 (AUC). 

Table 14· 1985 chum SU!VeY data 

WRIA Year 

17 0219 85 
17 0219 85 

Summer 1986 

Reach
Estimate = 
Method 
Quality rating -
Comments -

l.OINef Upper 
Month Day RM RM 

10 4 0.0 
10 10 0.0 

River mile 0.0-1.5 
213 
AUC 
Very good 
None. 

1.5 

0.5 

Live+ % 
Length Live Dead dead seen 

1.5 16 5 21 99 
0.5 2 15 17 90 

Original estimate - Index (RM 0.0-1.5) = 212 (AUC). 

Table 15: 1966 ch d um survey · ata 

Lower Upper 
WRIA Year Month Day RM RM Length 

11 0219 86 9 11 0.0 0.5 0.5 

11 0219 8S I) 23 0.0 0.5 0.5 

17 0219 85 9 30 0.0 0.7 0.1 
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Li\19 + % 
Uve Dead dead seen 

0 0 0 .99 
0 0 0 ~ 

38 7 45 90 

Type Oltlei' 
survey Method species 

INDX FOOT Dl Ol o) 
SUPP FOOT ol ol o) 

Type other 
survey Method species 

IN£))( FOOT 0 0 0 
INDX FOOT 0 0 0 
INDX FOOT 0 () 0 

0 
0 

0 
0 

0 

Comments Age.ley 

201 OOI 00 00 

20! ooJ oo 00 

Comments Agency I 
()() 00 00 ()01 

()() ()() 00 

20 00 !U1 01>1 
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17 0219 86 
17 ~219 lt6 

17 0219 86 
1'! 0219 86 

Summer1987 

10 8 0.0 

1(1 20 0.0 

10 :IT 0.0 

11 ... 0.1 

River mile 0.0-1.5 
465 
AUC 
Good 

1.5 1.5 61 

1.5 1.5 71 
1.0 1.0 45 

1.5 1.4 B 

:u as 95 IN OX FOOT 0 0 0 ·o 20 00 00 00 

50 111 go INDX FOOT 0 0 0 0 20 00 00 00 

:u 79 90 IN OX FOOT 4 , 0 0 20 00 00 00 

33 41 90 INDX FOOT 4 0 0 0 20 00 00 00 

Reach
Estimate = 
Method
Quality rating -
Comments- Slight ambiguity about timing and amplitude of peak portion of survey. Most of surveys only 

went up to river mile 1.0, but they probably accounted for most of fish- Sept. 15 and 25, Oct 26 
survey cards noted all fish were observed below a SPA sub-station@ river mile 1.1. 

Original estimate -Index (RM 0.0-1.5) = 459 (AUC). 

Table !6: 1987 chum survey data 

WRIA Year 

17 0219 87 
17 0219 87 

17 0219 87 
17 0219 B7 

17 0219 87 
17 0219 87 
17 0219 87 

Summer 1988 

Reach
Estimate= 
Method
Quality rating 
Ccmments -

Lower Upper 
Month Day RM RM 

9 15 0.0 

9 l$ 0.0 

9 25 0.8 
10 7 0.0 

10 7 0.8 

10 ffl 0.0 

10 211 0.0 

River mile 0.0-1.5 
723 
AUC 
Good 
None. 

0.8 

0.8 

1.5 

0.8 

1.0 

1.0 

1.0 

Live + % 
Length Uve Dead dead seen 

O.IJ 0 0 0 90 

0.8 92 8 100 95 

0.7 1 1 8 95 

0.8 189 109 298 90 

0.2 0 0 0 90 

1.0 u 153 241 80 
1.0 23 38 61 gs 

Original estimate - Index (RM 0.0-1.5) = 7~ 9 (AUC}. 

Table 17: 1988 cllum survev data 

Type 
survey 

INDX 

INDX 

INDX 

INDX 

INDX 

INDX 

INDX 

Lower Upper live+ % . Type 
WRIA Year Month Day RM RM lengltl 

17 0219 Ia 9 15 0.0 0.8 0.8 
17 0219 B8 9 15 0./J 1.5 0.7 

17 0219 88 9 26 0.0 0.8 0.8 

17 0219 BB 9 21l 0.8 1.5 0.7 

17 0219 88 10 5 0.0 0.8 0.8 

17 0219 88 10 5 o.s 1.5 0.7 

17 0219 88 10 17 0.0 0.8 0.8 

17 0219 88 10 17 0.8 1.5 0.7 

17 0219 88 10 2:1 0 .0 0.8 o.e 
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Uve [)egd dead seen survey 

59 2 61 95 INDX 

0 0 () 95 INDX 

312 59 371 go INDX 

10 2 12 90 INDX 

221 239 466 go INDX 

23 8 31 90 INDX 

48 330 376 95 INDX 

0 18 . 18 95 INDX 

0 231 231 95 INDX 

Other 
Method species 

FOOT 0 0 0 0 
FOOT 0 0 0 0 

FOOT 0 0 0 0 

FOOT 4 0 0 0 

FOOT 4 (J 0 0 

FOOT 0 0 0 0 

FpcJT 0 () 0 0 

Other 
Method spedes 

FOOT 0 0 0 0 

FOOT 0 0 0 0 
FOOT 0 0 0 0 
FOOT 0 0 0 0 

FOOT 0 0 0 0 

FOOT 0 0 0 0 
FOOT 0 () 0 0 
FOOT 0 0 0 0 

FOOT 0 0 0 0 

Comments Agency 

20 60 00 00 

20 61 00 00 

20 61 00 00 

20 60 00 00 

20 60 GO 00 
20 00 00 00 

20 60 00 00 

Comm.ents Agency 

20 61 00 00 

20 61 00 00 

50 00 00 00 

50 00 00 00 

20 61 00 00 

20 61 00 00 

20 61 00 00 

20 61 00 00 

20 60 00 ()() 
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Summer 1989 

Reach· 
Estimate = 
Method
Quality rating 
Comments -

River mile 0.0-1.3 
21 
Oct. 4 live + dead count 
Good 
Very low number of fish observed on the two available surveys prevents use of any expansion 
methods. due to erratic fish entry patterns that tend to occur with very small runsizes. 

Original estimate -Index (RM 0.0-1.3) = 21 (AUC). 

Table 18: 1989 chum survey data 

WRIA Year 

17 0219 89 
17 0219 89 
11 0219 119 

F 0219 89 
17 0219 89 

Summer 1990 

Reach
Estimate = 
Method
QualitY rating -
Comments -

lower Upper 
Month Day RM RM 

9 13 0.0 
9 22 0.0 

10 4 0.0 
10 13 0.0 

10 13 0.8 

River mile 0.0-1.3 
33 
AUC 
Good 

0.7 

0.8 
1.3 

0.8 
1.0 

Live+ 
Length Live Dead dead 

0.7 0 0 0 

0.8 4 3 7 

1.3 10 11 21 

0.8 0 7 7 

0.2 0 2 2 

% Type Olher 
seen survey Method spec:ies Comments Agency 

90 IN OX FOOT 0 0 0 0 20 60 00 00 

80 IN OX FOOT 0 0 0 0 20 60 00 00 

90 INDX FOOT 0 0 0 0 20 60 00 00 

90 IN OX FOOT 0 0 0 0 20 60 00 00 
90 IN OX FOOT 0 0 0 0 20 60 00 00 

Endpoint not defined by survey data. Endpoint was derived by extending curve outward from 
last survey data point to intersection with x -axis, using slope of line described at last data point. 
No fish were observed above RM 0.8. 

Original estimate -Index (RM 0.0·1.5) = 33 {AUC). 

Table 19: 1000 chum survey data 

Lower Upper Uve+ % Type Other 
WRIA Year Month Day RM RM Length Live ·Dead dead seen survey Method spades Comments Agency 

11 0219 90 9 5 0.0 1.5 1.5 0 0 0 90 tNDX FOOT 0 0 0 () 20 60 00 00 
11 0219 90 9 19 0.0 0.8 0-8 3 0 3 85 IN D)( FOOT ..f 0 0 0 60 61 00 00 
11 0219 90 9 19 0.8 1.5 0.1 0 0 0 85 INDX FOOT 4 0 0 () 60 61 00 00 

11 0219 90 10 1 o.o 0.8 0.8 5 6 11 85 INDX FOOT 0 0 0 0 20 61 00' 00 

11 0219 90 10 1 ().8 1.5 0.7 () 0 () 85 INDX FOOT () 0 0 0 20 61 ()(} 00 

11 0219 90 10 10 o.o 0.8 0.8 13 3 16 8!S tND)( FOOT 0 0 0 0 20 81 00 00 

17 0219 90 10 10 0.8 1.5 0.1 0 0 0 85 IN D)( FOOT 0 () 0 0 20 61 ()(} 00 

11 0219 90 10 18 o.o ().8 0.8 11 12 23 80 INDX FOOT 0 0 0 0 20 60 61 00 
17 0219 90 10 18 0.8 1.5 0.7 0 0 () 80 IWDX FOOT 0 0 0 0 20 60 61 00 

Notes: 
Oct. 18 survey card noted welrwas closed to open upstream passage about Oct 12. 

Summer 1991 

Reach
Estimate = 
Method
Quality rating -
Comments · 

River mile 0.0·1.3 
12 
6 redds * 2 fish per redd (one female, one male) 
Fair 
Redd counts were used • a comparison of redd counts andlive fish counts for this stream 
indicates a significant portion of the live fish can go unobserved in small rurisize years (seP. 
1996, 1997 notes for examples of this phenomena). The four surveys are sufficiently spac 
that they should have observed the majority of spawning activity. However. significa"t 

Summer Chum Salmon Conservation Initiative 
Supplemental Report No. 1 - A,ppendix 11 

Apri/2000 
Page 190 



departure of sex ratio from assumed 1:1 ratio would compromise precision of estimate (see 
Salmon Cr. 1995-97 escapement data, some Snow Cr. rack counts for situations where ..this 
was noted). 

Original estimate -Index (RM 0.0-1.5) = 15 (Educated guess). 

T 209ch d abje : 1 91 um survev ata 

Lower Upper Live • % Type Olher 
VVRIA Year Month Day RM RM Length Live Dead dead seen survey Method species Commenls Age~~cy 

17 0219 91 .g 16 0.0 0.7 0.7 1 0 1 98 INDX FOOT 0 0 0 0 00 20 60 00 

17 0219 91 9 Z7 0.0 0.7 0.7 0 7 7 85 IN OX FOOT 0 0 0 0 20 00 00 00 

17 0219 91 10 9 0.0 0.3 0.3 0 4 4 75 INDX FOOT 0 0 0 0 20 60 00 00 

17 0219 91 10 16 0.0 0.2 0.2 0 0 0 75 IN OX fOOT 0 0 0 0 20 00 00 00 

Notes. 
Sept 16 survey card noted flow was vesy low. 
Oct 9 survey card noted 6 radds visible in stream on this dale. Card commenled dead fish on Oct 9 survey were probably fresh. 

Summer 1992 

Reach
Estimate = 
Method-
a uality rating -
Comments -

River mile 0.0-1.5 
21 
(Sept. 3 + Sept. 15 + Oct 6) live + dead count 
Good 
The three surveys used are sufficiently spaced that they should have observed the majority of 
spawning activity. Very low number of fish observed on the surveys prevents use of any 
expansion methods, due to erratic. fish entry patterns that tend to occur with very small 
runsizes. No fish were observed upstream of Rfl!' O.B. 

Original estimate - Index (RM 0.0-1.5) = 17 (Educated guess). 

j 1: 1 umsurvey alii ~able 2 992 ch d 

WRIA Year 

11 0219 gz 

17 0219 92 

17 0219 92 

17 0219 92 

17 0219 92 

17 0219 92 

17 0219 92 

17 0219 92 

17 0219 92 

Summer 1993 

Reach
Estimate== 
Method
Quality rating -
Comments-

Lower Upper 
Month Oay RM RM Length 

Ill 3 0.0 1.5 

II 15 o.o 0.8 

" 15 0.8 1.S 

9 2-4 0.0 1.5 

10 IJ 0.0 0.8 

10 6 0.8 1.5 

10 12 0.0 0.8 

10 12 o.e 1.5 

10 21 0.0 1.5 

River mile 0.0-1.5 . 
11 
Sept. 20 live + dead count 
Good 

1.5 

0.8 

0.7 
1.5 

0.8 

0.7 

0.8 

0.7 

1.5 

Live+ 
Live Dead dead 

0 1 1 

J 0 3 

0 0 0 
0 1 1 

6 11 11 

0 . 0 D 

3 1 4 

0 0 0 

0 0 0 

% Type Other 
seen survey Mathod species C9mmente Agancy 

95 INDX F<lOT 0 0 0 0 6D 00 00 00 

80 INDX FOOT 0 0 0 () 20 ISO 61 00 
80 INDX FOOY 0 0 0 0 20 60 81 00 

90 INDX FOOT 0 0 0 0 20 eo 61 00 

00 INDX FOOT 0 0 0 0 20 60 61 00 

90 IN OX FOOT 0 0 0 0 20 eo 61 00 

95 IN OX FOOT 0 0 0 0 20 61 00 00 

95 INDX FOOT 0 0 0 0 20 81 00 00 

95 INDX FOOT 0 0 0 0 00 00 00 00 

The . five surveys are sufficiently spaced that they should have observed the majority of 
spawning activity. Very low number of fish observed on the surveys prevents use of any 
expansion methods, due to erratic fish entry patterns that tend to occur with very small 
runsizes. 

Original estimate -Index (RM 0.0-0.6) = 15 (AUC). 
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Table 22· 1993 chum survey data 

Lower Upper 
WRIA Year Monltl Day RM RM lengltl Live 

17 0219 93 a· 31 0.1 1.5 1.4 0 
17 0219 93 9 20 (),() 0.6 0.6 7 
17 0219 93 9 27 0.0 0.5 0.5 0 

17 0219 93 10 4 0.0 0.5 0.5 0 
17 0219 93 10 11 0.0 0.3 0.3 0 

NotelJ: 
Sept. 20 sorvey card noted all chum were below HW 101 {- rillef mile 0.2). 

Summer 1994 

River mile 0.0-0.3 
2 
Sept. 27 live + dead count 
Good 

live+ % Type Other 
Dead dead seen survey Method species ·Comments Agency 

0 0 95 IN OX FOOT 0 0 0 0 20 60 00 DO 

4 11 15 INDX FOOT 0 0 0 0 20 60 00 Of 
5 5 70 IN OX FOOT 0 0 0 0 20 00 00 ~ 

0 0 75 INDX FOOT 0 0 0 0 20 00 00 OOI 
0 0 75 IN OX FOOT 0 0 0 0 20 00 00 ool 

Reach
Estimate = 
Method
Quality rating -
Comments- The five surveys ·are. sufficiently spaced that they should have observed the majority of 

spawning activity. Very low number of fish observed on the surveys prevents use of any 
expansion methods, due to erratic fish .entry patterns that tend to occur. with very small 
runsizes. 

Original estimate - Index (RM 0.0-0.3) = 2 (No documentation). 

Table zs· 1994 chum survey data 

WRIA Year 

17 0219 94 
11 0219 94 

17 0219 94 

Summer 1995 

Lower Upper 
Month Day RM RM 

9 19 0.0 

9 27 0.0 

10 5 0.0 

River mile 0.0-0.3 
25 
AUC 
Good 

0.3 

0.3 

0.3 

Live+ % Type 
lengltt live Dead dead sei!IO SUNey Method 

0.3 0 0 0 80 IN OX FOOT 

0.3 0 2 2 80 INDX F001 
0.3 0 0 0 81:> INDX 'FOOT 

Olhe!' 
species Comments Agency 

0 0 0 0 20 00 . 00 DO 

0 0 () 0 20 60 00 00 

0 0 0 0 20 00 00 00 

Reach
Estimate = 
Method
Quality rating -
Comments - The five surveys are sufficiently spaced that they should have observed the majority of 

spawning activity. 

Original estimate - Index (RM 0.0-0.5)· = 26 (AUC). 

Table 24; 1995 chum swvey date 

lower Upper 
WRIA Year Month Day RM RM Length 

17 0219 95 9 14 . 0.0 0,3 ().3 

17 0219 95 9 '24 0.0 0.4 0.4 

17 0219 95 10 2 o.o 0.5 0.5 
17 0219 95 10 9 0.0 0.4 0.4 

17 0219 95 10 18 0.0 0.3 0.3 
Notes: 
Sept. 24 survey card ooted 7 or e redds, all inactive. 
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Live• % 
Live Dead dead seen 

5 () 5 85 

4 0 4 80 

15 2 17 75 

5 3 8 75 

0 1 1 80 

Type Other 
survey Melllod specie$ 

/ND:J< FOOT 0 0 0 
IN D)( F007 0 0 0 
INDX F007 0 () 0 

INDX FOOl 0 0 0 
IN OX FOOT 4 0 0 

0 

0 
() 

() 

0 

Comments Agency 

2() 00 
20 60 
21 00 
20 00 
20 00 

00 00 
00 00 
00 00 

00 00 
00 00 
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Summer 1996 

Reach
Estimate = 
Method
Quality rating -
Comments -

River mile 0.0-1.5 
160 
Redd counts below weir + weir passage count 
Fair/Good (Fair for redd estimate, good for rack count) 
Redds were expanded to an estimate of total fish that spawned in RM reach 0.0-0.8 by sex 
ratio observed at Salmon Cr. rack in 1996. [33 redds + 33*((457 M at salmon Cr rack}/(319 
females at Salmon Cr.))]. Redd counts were used because comparison of redd counts and live 
fish counts for this stream indicates a significant portion of the live fish can go unobserved in 
small runsize years. Weir passed 45 males and 35 females. 

AUC estimate for RM 0.0-0.8 = 33 fish. 

Original estimate -Index (RM 0.0-0.5) = 146 (Same metl:lod as above- sex ratio was refined in 
newer estimate, however). 

Table 25: 1996 chum survey data 

LOwer Upper live t- % Type Otl!er 
WRIA Year Mon1h Day RM RM Lengih live Dead dead seen survey Method species Commenls Agency 

17 OZ19 96 8 29 0.0 0.2 0.2 a 0 0 90 INOX FOOT 0 0 0 0 20 00 00 00 

17 0219 96 9 15 0.0 o.e 0.8 3 0 3 eo IN OX FOOT 0 0 0 0 20 31 00 00 

17 0219 96 9 19 0.0 0.8 0.8 7 0 7 80 IN OX FOOT 0 0 0 0 20 31 00 00 

17 0219 96 9 20 0.8 0.0 -0.8 12 0 12 80 IN OX FOOf 0 0 0 0 20 31 00 00 

17 0219 96 9 23 0.0 0.8 0.8 8 1 9 80 IN OX FOOT 0 0 0 0 20 31 00 00 

17 0219 96 9 25 0.0 0.8 0.8 11 0 11 80 JNDX FOOT 0 0 0 0 20 31 60 00 

17 0219 96 9 30 0.0 0.8 0.8 18 0 18 80 INDX FOOT 0 0 0 0 20 31 00 00 

17 0219 96 10 7 0.0 0.8 0.8 7 6 13 80 IN OX FOOT 0 0 0 0 20 00 00 00 

17 0219 98 10 14 0.0 0.8 0.8 4 11 15 80 IN OX FOOT 0 0 0 0 20 00 DO 00 

17 0219 96 10 22 0.0 0.8 0.8 0 0 0 80 IN OX FOOT 0 0 0 0 20 00 DO 00 

17 0219 96 10 ·22 0.8 0.0 .(1.8 80 0 80 99 TOTL WEIR 0 0 0 0 62 60 00 00 

17 0219 96 1D 22 0.8 0.8 0.0 80 0 80 99 TOTL WEIR 0 0 0 0 62 60 00 DO 
Notes: 
Sept. 25 SlJrvey card noted a snorkel ooont had been conducted after foot coon~ and 79 % af lish present were seen on foot surwy. 

Summer 1997 

Reach
Estimate= 
Method
Quality rating -
Comments -

River mile 0.0-1.5 
67 
Redd counts below weir+ weir passage.count (no fish went thru weir) 
Fair 
Redds were expanded to an estimate of total fish that spawned in stream reach by sex ratio 
observed at Salmon Cr. rack in 1997. [23 redds + 23*((484 males at Salmon Cr. trap)/(254 
females at Salmon Cr. trap))]. Redd counts were used because comparison of redd counts and 
live fish counts for this stream indicates a s_ignificant portion of the live fish can go unobserved 
in small runsize years. AUC estimate for RM 0.0-0.B= 27 fish. 

Table 26: 1997 chum swvey data 

Lower Upper 
\I\IRIA Year Month Day RM. RM Length 

17 0219 97 9 8 0.0 0.8 0.8 

17 02 ')9 ! 97 9 15 0.0 0.8 0.8 

17 02'19 97 9 22 0.0 0.8 0.8 
17 02•19 97 9 29 0.0 0.8 0.8 

17 0219 97 10 5 0.0 0.9 0.9 

17 0219 97 10 13 0.0 0.8 0.8 
17 0219 : 97 10 21 0.0 0.8 0.8 

17 0219 i 97 10 29 0.0 0.8 0.8 

17 0219 97 11 5 0.0 0.8 0.8 
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Live· Dead 

0 0 

1 1 

10 0 

3 5 

6 0 

8 0 

4 1 

2 4 

0 0 

live+ % Type Other 
d&ad seen survey Method species 

0 90 JNOX FOOT 0 0 

2 90 IN OX FOOT 0 0 

10 90 IN OX FOOT 0 0 

·8 90 IN OX FOOT 0 0 

6 80 JNDX FOOT 0 0 

8 80 IN OX FOOT 0 0 

5 90 INDX FOOT 0 0 

6 80 IN OX FOOT 0 0 

0 80 INDX FOOT 0 0 

0 0 

0 0 

0 0 

0 0 
0 0 

0 0 

0 0 

0 0 

0 0 

Comments Agency 

20 00 

20 00 

20 130 

20 60 
20 31 

23 31 

20 60 

23 60 
23 60 

00 00 

00 00 

00 00 

00 00 

60 00 

60 00 

DO 00 

00 00 

00 00 
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Summer 1998 

Reach~ 
Estimate = 
Method 
Quality rating -
Comments-

River mile 0.0-1.5 
27 
Redd counts below weir+ weir passage count (no fish went thru weir) 
Fair 
Redds were expanded to an estimate of total fish that spawned in stream reach by sex ratio 
observed at Salmon Cr. rack in 1998{13 redds + 13* ((505 males thru trap thru Oct. 16)/453 
females thru trap thru Oct. 16))]. Redd counts were used because comparison of redd counts 
and live fish counts for this stream indicates a significant portion of the live fish can go 
unobserved in small runsize years. AUC estimate not possible due to minimal fish observed. 
Stream flows were reported to be extremely low for most of spawning season. 

Table 27: 1998 chum suNev data 

Lower Upper 
WRIA Date RM RM Lei"IQ!h live Dead 
17 0219 08122198 0.0 0.8 0.8 0 

17 0219 09102198 0.0 0.8 0.8 0 

17 0219 09/~4198 0.0 0.8 0.8 0 

17 0219 09/19/98 0.0 0.8 0.8 0 

.17 0219 09127/98 0.0 0.8 0.8 1 

17 0219 10/05198 0.0 0.8 0.8 0 

17 0219 10/~7198 0.0 0.8 0.8 0 

17 0219 10/26/98 0.0 0.8 0.8 2 

17 0219 10129198 0.0 0.8 0.8 0 

Comment&: 
10117198 - B naw 19dds, 12 visible redds 
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.. 

0 

0 
0 

1 

0 

1 

0 

8 
10 

Live+ Type 
dead Vis survey_ 

0 95 IN OX 

0 95 INOX 
0 95 IN OX 
1 95 IN OX 
1 95 INDX 
1 95 INDX 
0 90 INDX 

10 90 INDX 
10 9(1 IN OX 

Me !hod Other species 
FOOT 
FOOT 
FOOT 
FOOT 

FOOT 

FOOT 
FOOT r 

FOOT 
FOOT 

Comments 
20 

20 

20 

20 

20 

20 

20 

20 61) 

20 60 

IAAencv 
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Appendix 13- Salmon Cr. (WRJA 17 .0245) summer chum natural spawning escapement summary 

Introduction 

As with the other Discovery/Sequim Bay summer chum streams, this stream contains no fall chum run. The first 
dedicated summer chum spawning surveys conducted on this stream occurred in the early 1970s. The surveyed 
reach usually extended from river mile 0.0 to 1.0-1 .5, or RM 0.0-0.7 (Uncas Rd. crossing). In the years survey 
data was collected upstream of RM 0. 7 the live and d~ad fish counts were commonly summarized into the two 
separate reaches - however, the data was usually entered into the WDFW spawning ground database as a single 
observation for the entire survey reach. The survey data is stratified into the separate reaches in the data 
summary tables in this document, where it was recorded in this manner in the field summary records. 

The AUC based estimates reported here were generated with the data for the two reaches combined, unless the 
survey observations for e.ach reach were conducted on different days (which occurred in some years). Because 
the survey data was frequently stratified into two separate reaches, it was also possible to generate separate 
estimates of spawning activity for the two stream reaches with the AUC technique 1 for many of the years (Table 1 ). 
This allowed examination of the changes in spawning distribution within the stream from year to year, and to 
provide an expansion factor ~r the years few or no surveys were conducted upstream of RM 0.7. 

Table 1: Estimates of total summer chum spawning activity in Salmon Cr., stratified by reach 

Year 

Stream reactc 1976 1977 1983 1964 1987 1988 1991 1993 1994 1995 1996 

RM 0.0-0.7 estimate 232 401 487 261 539 917 136 391 117 263 491 

% RM 0.0.0.7 of total escapement 39.4% 57.0% 65.7% 40.2% 52.4% 49.1% 80.5% 91 .1% 83.6% 85.9% 79.6% 

RM 0.7+ escapement estimate 357 303 254 389 490 950 33 38 23 43 126 

% RM 0. 7 -upper limit of total escape. 60.6% 43.0% 34.3% 59.8% 47.6% 50.9% 19.5% 8.9% 16.4% 14.1% 20.4% 

Total of Individual AUC estimates' 589 704 741 650 1029 1867 169 429 140 306 617 

AUC estimate for entire stream reach3 521 701 731 828 1063 1914 171 426 137 - 635 

% difference• 13.1% 0.4% 1.4% ·21 .5% -3.2% -2.5% -1.2% ~.7% 2.2% NJA2 -2.8% 
Comments: 
1: SLm of tile two individual AUC estimates. 
2: No single total AUC estimate is available for 1995 (surveys for upper and lower reaches were not conducted on same days). 
3: This Is an AUC estimate generated with survey data collected each day for all of the individual stream reaches pooled together. Stream 
reaches are normally pooled for AUC estimates (see footnote #1). 
4: Difference between individual AUC estimates and combined AUC est. 

Weir counts were used to documented total escapement upstream of river mile 0.2 in 1978-1980 and 1995-97. 
Redd counts were used to estimate escapement downstream of river mile 0.2 in 1995-97 (the method used to 
estimate chum spawning downstream of the weir in 1979 is undocumented). Spawning surveys were still 
conducted above the weir in 1976, and 1995-98 period, wh ich allowed a comparison of spawning estimates with 
this technique and the weir count, and to document spawning distribution. The differences between the weir 
counts and AUG estimate are summarized below in Table 2. 

Survey data directly used in estimation process ls highlighted in bold italic in the annual suiVey summary tables. 
Please note that estimate of river mileage at the Uncas Rd. crossing has varied between 0. 7 and 0.8 over the 

1 stratifying the survey data for a stream into two or more separate stream reach units to generate separate AUC estimates 
of spawning activity violates the basic assumption that each single survey is an instantaneous count of the all the live fish in 
the stream at the time of each survey, s ince some of the fish counted in the lower stream reach may be -recounted in the 
upper stream reach ttle next week. However, we have found that in most situations for chum salmon in South Puget Sound 
and Hood Canal streams the sum of AUC estimates generated for each stream reach are usually similar to a single AUC 
estimate using the survey data for the separate reaches combined together (Taole 1). A possible explanation for this is given 
the short reach of stream spawned by chums in this region (usually a maximum of three miles of stream), the majority of 
chums being enumerated in each survey are at or near their preferred spawning area when they are counted, and the stream 
life of each fish is sufficiently short that individual fish are not ~double counted" (once in the lower section of a stratified stream 
reach, and again in the next section upstream on the following survey date). 
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years - in all cases either of these two river mile points reported in the survey data corresponds to the road 
crossing. At the end of this section are summary tables of the daily rack returns to Salmon Cr. for 1992-98 (Ta.Qies 
40-45), and rack return summaries for Salmon and Snow Creeks for the 1978-1980 time period (Table 46). 

Table 2: Comparison o rack counts and AU c estimates or almon c r. chum escapeme nt upstream of RM 0.2 weir for the period 1995-1998 
Year 

Method · 1978 1995 1996 1997 1998 

Rack passage count 1,639' 435 669 628 915 

AUC estimate 1,183 340 706 581 525 
Notes 
1: Includes an estimate of spawning for reach downstream of weir based on method outlined in 1979 estimate notes. since su!Vey counts 
used in AUC estimate extended from mouth upstream. 

Interestingly, the proportion of fish spawning in the river mile 0.7 +reach has been consistently much lower in the 
1989-96 period (average of 16% ), vs. an aver.age of 49% for the six years separate estimates are available in 
the 1976-1987 period (Table 1). The reasons for this are unknown. Possible effects are lower average stream 
flows in this time p~riod (J. Ames, WDFW Olympia WA, pers. comm.), influence en the upstream migration pattern 
from the broodstock weir at river mile 0.2, changes in the spawning habitat in the upper stream reach, or the 
development of a migratory impediment in the channel that discourages upstream movement. 

The AUC estimates were reasonably close to the rack count (Table 2) for 4 of the 5 years studied (within 70 % ). A 
larger difference of 59% was observed in 1998. AUC estimates lower than the rack counts may be a result of 
actual stream life values being shorter than those used in the AUC estimate derivation, consistent under-counting 
by surveyors, or other factors. Salmon Cr. is a very small stream, and it is very difficult to count fish without them 
running for cover - some under-counting is likely to occur during live fish count surveys (J. Haymes, WDFW 
Olympia, pers. ·comm. ). Stream life upstream of the rack may have be lower than the 10 day values used the AUC 
based estimates, especially given possible delays in migration caused by the rack. 

Summer 1968-70 

Comments- Limited chum survey data was collected during this period {one survey each in 1968 and 1970, none 
in 1969). There is insufficient data to develop escapement estimates. 

Original estimates· Index (RM O.Q..0.7(?)) = 385. Supplemental (RM 0.7+(?)) = 303 [(1977 supp. /1977 index) * 
index escape. for year XJ . Total = 688. Origin of these estimates is undocumented. 

Table 3' 1968 chum survey data 
lower Upper 

WRIA Year Month Day RM RM 

17 0245 68 H 19 0.0 0.7 

Table 4: 1970 chum su!Vey data 

WRIA Year 

17 0245 70 

Summer 1971 

Lower Upper 
Month Oay RM RM 

12 1 0.0 

River mile 0.0-0.7 
142 
Oct. 15 live + dead 
Poor 

0.7 

Length live 

0.7 0 

tengltl live 

0.7 0 

live+ % Type other 
Dead dead seen survey Method species Comments Agency 

0 0 0 SUPP FOOT Ol Ol ot 0 201 OOI 00 . 00 

Live• % Type Other 
Dead dead seen survey Method species Commen:s Agency 

12 12 SUPP fOOT ol ol 0[ 0 20[ oor 00 00 

Reach
Estimate= 
Method
Quality rating -
Comments- Oct. 15 is usually at or near the end of the spawning activity period· this is therefore a minimal 

estimate of escapement. 

Original estimate - Index (RM 0.0-0.7) = 362 (AUC). Supplemental (RM 0.7+) = 284 {(1977 
supp. /1977 index}* index escape. for year X]. Total = 646. 
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Table 5: 1971 Chum survey data 

WRIA Year 

17 0245 

Reach~ 

Estimate = 
Method-

71 

Quality rating -
Comments--

Summer 1972 

Reach
Estimate= 
Method-. 
Quality rating -
Comments -

Lower 
Month Oay RM 

10 16 o.o 

River mile 0.7+ 
107 

Upper 
RM Length Live Dead 

0.7 0.7 16 12G 

Uve+ % Type Olher 
dead seen survey Method species Comments Agency 

142 99 SUPP FOOT 31 ol ol 0 201 OOI 00 00 

(1977 RM 0.7+ escape. /1977 RM 0.0-0.7 escape.)* 1971 RM 0.0-0.7 escape. = 303/401 • 
142. 
Poor 
None. 

River mile 0.0-0.7 
474 
AUC 
Fair 
Ascending limb of the curve was reasonably defined by survey data. The two available surveys 
appear to be pre-peak spawning observations, given the low dead : live ratio. Start point, 
amplitude and timing of peak period, and descending limb of AUC curve not defined by the 
data. I assumed the Oct. 4 survey occurred right at the peak spawning period because of the 
moderately high proportion of dead in the fish count. The curve was ended at Oct. 25 because' 
this is the typical end of spawning period. 

Original estimate -Index (RM 0.0-0.7) = 503 (AUC). Supplemental (RM 0.7+) = 395, based on 
formula [(1977 supp. /1977 index) *index escape. fo~ year XJ. Total= 898. 

Table 6: 1972 Chum survey data for ri\ler mile 0.0-0.7 

WRIA Year 

17 0246 72 
17 1)245 • 72 

Reach
Estimate = 
Method
Quality rating
Comments · 

Lower Upper Live+ % Type Otl~er 
Month Oay RM RM Length Live Oaad dead seen survey Method species Comments Agency 

9 25 0.0 

10 , 0.0 

River mile 0.7-1.2 
60 

0.7 0.7 113 23 

0.7 0.7 223 B4 

136 95 SUPP FOOT oj oj oj 0 201 OOI 00 
:JUT 0 SUPP FOOT ol ol ol 0 201 OOI 00 

Single survey expansion by a timing model (Used 1972 river mile 0.[)..0.7 AUC timing data) 
Poor 

00 

00 

The Sept. 25 survey observation of 14 five fish and 0 dead in the RM 0.7-1.5 reach does not 
suggest that there was a large number of .spawners present this year in this stream each, so 
the estimate of 60 fish for the season is probably reasonable. 

7 ch Table7: 19 2 um survey data for river mile 0.7·1.2 

WRIA Year 

17 0245 72 

Summer 1973 

Reach
Estimate= 
Method~ 

Quali~ rating -

lower Upper 
Month Day RM RM 

9 25 0.7 

River mile 0.0-0.5 
362 

1.2 

Length 

0.5 

Sept. 30 live + dead count 
Poor 
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14 

Live+ % Type 
Dead dead seen survey 

0 14 9~ SUPP 

Othef 
Method species 

FOOT OJ oJ O! 0 

Comments Agency 

201 OOI 00 00 
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Comments - Minimal estimate. Dead : live ratio on Sept. 30 survey suggests spawning had peaked in mid
September. No expansion methods were attempted, since this observation is apparently Yt_ell 
past the peak of spawning. 

Original estimate - Index (RM 0.0-0.7) = 320 (AUC). Supplemental (RM 0.7+) = 251 [{1977 
supp. /1977 index)"' index escape. for year X]. Total = 571. The AUC value in the original 
escapement estimation notes was 747 fish, and the peak live+ dead as 320 fish. 

Tabre 8: 1973 cnum survey data 

WRIA Year 

11 0245 

Reach
Estimate= 
Method-

73 

Quality rating .; 
Comments -

Summer 1974 

Reach
Estimate= 
Method
Quality rating -
Comments -

lower 
Month Day RM 

9 30 0.0 

River mile 0.7+ 
274 

Upper 
RM 

0.5 

live+ 
Length Live Dead dead 

o.s 78 284 362 

% Type Olher 
seen survey Method species Comments Agency 

95 SUPP FOOT O! Ol Ol 0 DDI OOI 00 00 

(1977 RM 0.7+ escape. /1977 RM 0.0-0.7 escape.) .. 1973 RM 0.0-0.7 escape.= 303 I 401 * 
362. 
Poor 
None. 

River mile 0.0-0.7 
247 
AUC 
Fair/Poor 
There was ambiguity to the peak region of the curve. Also, the estimate seems somewhat low, 
given Oct. 18 live+ dead count of 249 fish. However, the dead summer chums accumulate 
very well in the Discovery/Sequim Bay streams. It is possible that the carcasses of the majority 
of fish that had spawned in the stream were still present on Oct. 16, and that the AUC function 
produced a valid result. 

Original estimate - Index (RM 0.0..0.7) = 279 (AUC). Supplemental (RM 0.7+) =· 219 [{1977 
supp./1977 index) • index escape. for year X]. Total= 498. 

Table 9· 1974 chum survey data 

WRIA Year 
17 0245 74 

11 ()245 74 

17 0245 14 

11 0245 74 

17 0245 74 

17 0245 74 

17 0245 74 

17 0245 74 

17 0245 74 

17 0245 75 

Lower Uppef Live+ % 
Month Day RM RM Length Live Dead dead seen 

9 10 0.5 0.0 -0.5 0 0· 0 

9 23 0.0 0.7 0.1 15 5 80 
10 1 0.0 0.7 0.7 68 116 204 

10 18 0.0 0.7 0.1 19 230 249 

12 03 0.0 0.6 0.6 0 0 0 

12 03 0.6 1.3 0.7 0 0 0 

12 03 4.0 4.5 0.5 0 0 0 
12 12 0.0 0.6 0.6 () 0 0 

12 31 0.0 0.9 0.9 0 0 0 

01 07 0.0 1.0 1.() CJ 0 0 

River mite 0.7-upper limit of spawning activity 
265 

95 

9D 

80 
80 
50 

50 
90 

80 

75 

Type Olher 
survey Method species Comments Agency 

SPOT FOOT 0 0 0 0 13 20 00 00 

SUPP FOOT 0 () 0 0 60 ()(} 00 ()(} 

SUPP FOOT 1 0 0 0 00 ()(} 00 00 
SUPP FOOT 1 0 0 0 00 ()(} 00 (}(J 

SUPP FOOT 4 () 0 0 00 00 00 00 
SUPP FOOT 4 () 0 0 OCI 00 00 00 
SUPP FOOT 0 0 0 0 2() 00 00 00 
SUPP FOOT 4 0 0 0 34 00 00 00 

SUPP FOOT 4 0 0 0 20 00 00 00 
SUPP FOOT 0 0 0 0 24 31 37 00 

Reach
Estimate = 
Method · Method - [RM 0.0-0.7 estimate I average proportion of RM 0.0-0. 7 spawning in total 

escapement (1976-77 average)]- RM 0.0-0.7 estimate. 

Estimate = [247/0.482)- 247 = 265 
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Quality rating -
Comments-

Summer 1975 

Reach
Estimate= 
Method
Quality rating 
Comments -

Poor 
High potential for error if assumed average distribution did not occur. 

River mile 0.0.0.7 
364 
AUC 
Fair 
Peak region of curve not well defined by survey data. At Oct. 11 the AUC curve line for the 
river mile 0.0-0.7 reach intersects a point about 50% below actual live fish count, because the 
Oct. 11 survey data was not stratified by reach - since approximc;1tely the same number of live 
fish were observed in the upper and lower survey reaches on Oct. 3, this ratio was assumed for 
Oct. 11. 

Original estimate- Index (RM 0.0-0.7) = 544 <AUC). Supplemental (RM 0.7+) = 427 [(1977 
supp. /1977 index) • index escape. for year XJ. Total = 971. 

Table 10: 19 75ch um susvev data tor river mil& 0.0.0.7 
I Lower Upper Li11e + % Type Other 

WRIA Year Mont~ Day RM RM Length U11e Dead de9d seen survey Method species Comments AQeflcy 

17 0245 75 9 ' 0.0 0.0 0.0 7 0. 7 90 SP07 FOOT 0 0 0 0 60 00 00 00 

11 0245 ' 75 9 18 0.0 0.7 0.7 160 5 165 80 SUPP FOOT 1 0 0 0 00 00 00 00 

17 o245 I TS 10 3 0.0 O.T 0.7 55 246 301 90 SUPP FOOT 0 0 0 0 6() 61 00 00 

17 0245 75 10 11 0.0 1.4 1.4 53 212 265 90 IN OX FOOT 0 0 Q 0 00 00 00 DG 
17 0245 75 10 15 0.0 1.0 1.0 2 65 67 50 SUPP FOOT 1 0 () 0 fO 00 00 00 

Notes. 
1: Oct. 11 suNey aala was not slratified by reaCh. 

Reach
Estimate = 
Method
Quality rating ·_ 
Comments · 

River mile 0.7 -upper limit of spawning 
391 
See comments. 
Poor 
Method - [RM 0.0-0. 7 estimate I average proportion of RM 0.0-0.7 spawning in total 
escapement (1976-77 average)]- RM 0.0-0.7. This seems too high, given the maximum live+ 
dead countfor the entire stream = 301 fish. 

75 Table 11. 19 chumsllrvey data for river mila 0.7-1.1 

WRIA Year 

17 0245 75 

Summer1976 

Reach
Estimate= 
Methcd
Quality rating -
Comments -

lower Upper 
Month Day RM RM 

10 3 0.1 

River mile 0.0-1.3 
521 
AUC 
Very good 
None. 

1.1 

Length Live Dead 

0.4 59 143 

Live+ % Type Other 
dead seen SUNey Method species Comments Agency 

202 90 SUPP FOOT ol or or 0 601 611 00 ()() 

Original estimate - 'Index (RM 0.0-0. 7) = 643 (AUC). Supplemental {RM 0. 7+) = 505 [(1977 
supp./1977 index) • index escape. for year XJ. Total= 1, 148. The supplemental estimate was 
actually derived from a separate AUC estimate in original escapement estimate notes, and = 
340 (but wasn't used, apparently). 
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Table 12: 1978 chum survey data 

WRJA Year 

17 0245 76 

17 01.45 76 

11 0245 16 

11 0245 76 

'11 0245 Til 

17 OU6 16 
fT 0245 16 

17 0245 76 

17 0245 76 

17 024$ 76 

17 0245 78 

11 0245 76 

11 0245 76 

17 OU6 76 
17 0245 76 

11 0245 76 

11 0245 76 

17 0245 76 
17 0.245 76 

Summer 1977 

Reach
Estimate= 
Method
Quality rating -
Comments -

Lower Upper 
Month Day RM RM 

9 10 0.0 

9 14 o.o 
9 14. 0.7 

9 21 o.o 
9 21 0.7 

9 28 0.0 

9 28 0.7 

10 5 0.0 

10 s 0.1 

10 13 0.0 

10 13 0.7 

10 20 0.0 

10 20 0.7 

10 27 0.0 

10 21 0.7 

11 10 o.o 
11 10 0.1 

11 24 0.7 

12 01 0.0 

River mite 0.0-1.4 
701 
AUC 
Good 

0.1 

0.7 

1.1 

0.7 

1.1 

0.7 

1.3 

0.7 

1.3 

0.7 

1.3 

0.7 

1.3 

0.1 

1.3 

0.7 

1.1 

1.3 

0.8 

Leng1h uve 
0.7 

0..7 

0.9 
0.7 

0.3 

0.7 

0.5 

0.7 

0.5 

0.7 

0.5 

0.7 

0.5 

0.7 

0.5 
().1 . 

0.3 

0.5 

0.8 

Live+ 
pead dead 

100 2 102 
165 30 195 

117 30 147 

47 2116 313 

220 116 336 

25 110 135 

99 286 31f5 

7 T3 80 

23 92 115 

10 33 43 

3 28 31 

3 33 36 

0 5 5 

1 32 33 

0 8 8 

0 0 0 

0 " 4 

0 1 1 

0 0 0 

% Type Other 
seen survey Method species Comments Agency 

liS IN OX FOOT 0 0 0 0 20 00 00 00 

95 IN OX FOOT 0 0 0 0 20 00 00 DG 

95 SUPP FOOT 0 0 0 0 20 00 00 DG 

99 /NOX FOOT 0 0 0 0 20 00 00 DG 

99 SUPP FOOT 0 (I 0 0 20 00 00 DG 

99 INOX FOOT 0 0 0 0 20 00 00 DG 

99 SUPP FOOT 4 0 0 0 20 00 00 DG 

99 fNOX FOOT f 0 0 0 20 00 00 DG 

99 SUPP FOOT 0 0 0 0 20 00 00 DG 

99 INOX FOOT 0 0 0 0 20 00 00 DG 

99 SUPP FOOT 0 0 0 0 20 00 00 DG 

99 IN OX FOOT 0 0 0 0 20 00 00 DG 
99 SUPP FOOT 0 0 0 0 20 00 DO DG 
99 IN OX FOOT ·o 0 0 0 20 00 DO OG 

99 SUPP FOOT. 0 0 0 0 20 DO DO DG 
99 IN OX FOOT 0 0 0 0 20 70 DO DG 
99 SUPP FOOT 0 0 0 0 20 70 DO DG 

SUPP FOOT 0 0 0 0 00 00 00 OG 
SUPP FOOT 0 0 0 0 00 00 00 DG 

There is a strange survey on Sepl 22 conducted by a WDF surveyor, the day after a WDG 
survey on Sept 21 (all of the surveys except the Sept 22 survey were conducted by Dept. of 
Game staff) that doesn't fit in with the data. The Sept. 22 survey was not used. 

Original estimate - Index (RM 0.0-0.7) = 374 (AUG). Supplemental (RM 0.7+) = 294 ((1977 
supp. I 1977 index) • index escape. for year X]. Total = 668. The supplemental estimate was 
actually derived from a separate AUG estimate in original escapement estimate notes, and = 
288. 

Table 13· 1977 chum survey data 

Lower Upper 
WRJA Year Month Day RM RM Length 

11 0245 77 9 14 0.0 0.7 0.7 

11 ous 77 9 21 0.0 0.7 0.7 

17 ous 11 9 21 0.1 1.1 u 
17 0245 77 9 22 0.0 1.3 1.3 

17 0245 77 9 28 0.0 0.7 0.1 

17 0245 77 9 28 0.7 1..4 0.6 

11 01.46 77 10 5 0.0 0.7 0.7 

17 0245 11 10 5 0.7 1.4 0.6 

11 ous 71 10 13 0.0 0.7 0..7 

17 ous 11 10 13 0.7 1.4 0.6 

17 0245 71 10 19 0..0 0.7 0.7 

17 O:U5 71 10 19 0.1 1.4 0.8 

17 0245 77 10 26 ().0 D.T 0.1 

11 o:us 11 10 26 0.1 2.4 1.8 

11 o:us 77 11 2 o.o 0..7 0.7 

17 ous 77 11 2 0.1 1.4 u 
17 0245 77 11 9 a.o 0.7 0.7 

17 0245 77 11 9 0.7 2.0 1.2 

17 0245 71 11 16 0.0 0.7 0.7 
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Live Dead 

5 10 

145 8 
129 6 

141 11 

179 .u 
131 25 
123 119 

71 44 
32 143 

21 47 

10 90 

2 16 

1 2fi 
0 2 

2 17 

0 2 

3 6 

0 0 

0 4 

live+ % Type Other 
dead see~ survey Method &pede& 

15 90 IND)( FOOT 0 0 

151 90 IN[))( FOOT 0 0 

135 90 SUPP FOOT 0 0 

152 85 SUPP FOOT 0 0 

223 70 INDX FOOT 0 0 

156 10 SUPP FOOT II 0 

242 90 INDX FOOT 0 0 

122 90 SUPP FOOT 0 0 

115 90 INDX FOOT 0 0 

" 90 SUPP FOOT 0 0 
100 90 INDX FOOT 0 0 

18 90 SUPP FOOT 0 0 

26 90 fNDX FOOT 0 0 

2 9tJ SUPP FOOT 0 0 

19 50 /NDX FOOT 0 0 

2 50 SUPP FOOT 0 0 

9 90 INDX FOOT 0 0 

0 0 SUPP FOOT 0 a 
4 0 IN OX FOOT 0 0 

0 0 

0 0 

0 0 

0 0 

0 0 
0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 fl 

0 0 

0 0 

0 0 

a 0 

0 0 
0 0 

COmments Agency 

00 00 

DO 00 
00 00 
()() ()() 

00 00 

00 DO 

00 00 

00 00 
00 00 
00 00 
DO 00 

00 00 

00 00 

00 00 
00 00 
00 00 

00 00 

00 00 
00 00 

DO 00 

00 00 
DO 00 

·oo DG 
00 00 

00 00 
00 00 

00 00 
00 DO 

00 DO 

00 DO 

OfJ 00 

00 00 

00 DO 

00 00 

00 DO 

00 00 

00 00 

00 00 
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Summer1978 

Reach
Estimate = 
Method
Quality rating -
Comments -

River mile 0.0-1.4 
1,664 
Method- Weir count+ expansion factor. 
Good/Fair 
Meth.od -Weir count + expansion factor. Expansion factor is derived from 1980 RM 0.0-0.2 
escape /1980 rack passage count. (Weir count+ (Weir count* 1980 RM 0.0-0.2 escape I RM 
0.2+ escape)}= 1,261+(1,261*74412,330) = 1.664. 

Original estimate - Index (RM 0.0-0. 7) = 1,149 (AUC). It is unknown why rack count was not 
used in original estimate 

Table 14· 1978 (:hum survey data 

WRIA Year 

17 0245 78 

17 0245 78 

17 0245 78 

17 024.S 78 
17 0245 78 

17 0245 78 

17 0245 78 

Summer 1979 

Reach
Estimate = 
Method-

.Quality rating -
Comments-

· L01111er Upper 
Month Day RM RM 

9 6 0.0 

9 13 0.0 

9 19 0.0 

9 27 0.0 

10 4 0.0 

10 11 0.0 

10 26 0.0 

River mile 0.0-1.4 
458 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

Length Live Dead 
1.4 52 5 

1.4 513 29 

1.4 511 69 

1.4 329 393 
1.4 121 224 
1.4 53 212 

1.4 7 65 

Live+ % Type Other 
cle<Jd seen survey Method species Comments Agency 

57 90 INDX FOOT 0 0 0 0 00 00 00 DG 
542 90 INDX FOOT 0 0 0 0 00 00 00 DG 
'580 95 IN OX FOOT 1 0 0 0 00 00 00 00 

722 90 IN OX FOOT 0 0 0 0 00 00 00 DG 
345 85 INDX FOOT 1 4 0 0 00 00 00 00 

265 90 IN OX FOOT 0 0 0 0 00 00 00 DG 
72 85 IN OX FOOT 1 0 0 0 00 00 00 00 

Method - Weir count + expansion factor. Expansion factor is derived from 1980 RM 0.0-0.2 
escape /1980 rack passage count [Weir count+ (Weir count" 1980 RM 0.0-0.2 escape I RM 
0:2+ escape)]= 347+(347*744/2,330} = 458. 
Good 
The weak point in the estimate is the expansion for spawning below the weir. Average flow in 
Sept 1979 was 4 cfs, vs. the 6 cfs long term average, so a good number of the fish should have 
been compelled to spawn low in the drainage, which means the 32 o/o expansion factor should 
be conservative. This approximate distribution of spawners was also observed in 1995. 

Original estimate - Index (RM 0.0-1.4) = 451 (Same method as above). 

able1 : c um suryay_ ala T 5 1979" h d 

Lower Upper Live .. o/o Type Olher 
WRIA Year· Month Day RM RM Leflglh live Deael deacl seen survey MethOd species Comments Agency 

17 0245 79 9 17 0.7 0.7 0.1 0 0 0 0 tNOX FOOT Ol Ol Ol 0 OOI 571 00 00 
17 0245 79 10 27 0.2 0.0 ·0.2 347 347 0 TOTt WEIR Ol Ol Ol 0 601 OOI 00 DG 

Noles: 
Weir count summary ~n:l noted rack was in operation from Aug. 20. 1979 to Oct 27. 1979, with the run peaking Oct 2. 

Summer1980 

Reach
Estimate= 
Method-

Quality rating -
Comments -

River mile 0.0-0.2 
744 
Live + dead. Oct 10, 1980 WDG survey. Please note this data is not in WDFW survey 
database, and was obtained from Thorn Johnson (WDFW. Snow Cr. Research Station, Port 
Townsend WA). 
Good/Fair 
None. 

Original estimate - Index (RM 0.0-1.4) = 3,074 (Assumed same method as above). 
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Reach
Estimate = 
Method
Quality rating -
Comments-

River mite 0.2-1.3 
2,330 
Rack count 
Good/Fair 
None. 

Original estimate - Index (RM 0.0-1.4) = 3,074 (Assumed same method as above). 

Summer 1981 

Reach
Estimate = 
Method
Quality rating 
Comments-

River mile 0.0-1.3 
439 
Single survey expansion by a timing model (used 1976 AUC data) 
Poor 
None 

Original estimate - Jndex (RM 0.0-1.4) = 480 (AUC). 

Table 16: 1981 chum survev data 

WRIA Year 
17 0245 81 

Summer 1982 

Lower UJlllEf 
Month Day RM RM 

9 16 0.0 

River mile 0.0-0.7 
810 
AUC 
Good 

1.3 

Uve+ . % Type Other 
Length Live Dead dead seen survey Method S.,edes 

1.3 269 45 314 90 INDX FOOT ol oi 
Comments Agency 

or 0 ool ool oo 00 

Reach
Estimate = 
Method
Quality rating -
Comments - Start and endpoints of spawning not clearly defined by survey data. AUC line in these sections 

of curve was derived by continuing the slope of the line described at the first and last survey 
data points outward to intersection with the x-axis. However, most of intensive spawning period 
was reasonably defined by the four surveys. 

Original estimate -Index (RM 0.0-1.3) = 900 (AUC). 

Table 17: 1982 chum survey data for river mile o.o.o.7 

WRIA Year 

11 0245 12 
11 0245 12 

11 0245 82 

11 0245 82 

Reach
Estimate= 
Method
Quality rating
Comments-

Lower Upper 
Month Day RM RM 

9 14 0.0 

9 21 0.0 

9 28 0.0 

10 11 0.0 

River mile 0.7-1.3 
576 
Oct. 11 live + dead 
Poor 
None. 

0.1 

0.1 
0.7 

0.1 

Tabla 18· 1982 chum survey data for river mile o 7 1 3 

Lower Upper 
WRIA Year Month Day RM RM 

17 0245 12 10 11 0.1 1.3 

Length 

0.7 
0.1 

0.7 
0.7 

Length 

0~~ 

Summer Chum Salmon Consei'Vation Initiative 
Supplemental Report No. 1 - Appendix 13 

Live+ % 
live Dead dead seen 

281 NC 90 
311 NC 90 

167 NC 90 
82 NC 90 

Live+ % 
Live Dead dead seen 

14 502 576 90 

Type Other 
survey Method species 

SUPP FOOT 0 0 
SUPP FOOT 0 0 

SUPP FOOT 0 0 
SUPP F001 0 0 

Type Other 
survey Methcd species 

SUPP FOOT or or 

0 0 
0 0 

0 0 
0 0 

of 0 

Comments A genet 

00 ()() 00 OG 
00 00 00 OG 
00 00.00 OG 
00 00 00 OG 

Comments Agency 

OOI ODI ()() DG 
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Summer 1983 

River mile 0.0-1.3 
731 
AUC 
Fair 

Reach
Estimate = 
Method
Quality rating -
Comments - Start and end points of spawning activity not clearly defined by data. Amplitude and timing of 

peak region of AUC curve required considerable subjective rendering. 

Original estimate- Index (RM 0.0-1.5) = 1 ,020 (AUC). 

Table 19: 1983 chum survev data 

1/VRIA Year 

17 024!i 83 
17 0245 83 
17 0245 83 
17 0245 83 
17 0245 83 
17 0245 83 

Summer 1984 

Lower Upper 
Month Day RM RM 

9 28 0.0 

9 28 0.7 

10 11 0.0 

10 11 0.6 

10 21 0.0 

10 21 0.7 

River mite 0.0-1.5 
828 
AUC 
Good 

0.7 
1.2 
D.6 

1.5 
0.1 

1.2 

live+ % Type 
Length Live Dead deao seen survey 

0.7 129 23 152 90 SUPP 

0.4 105 14 119 85 SUPP 

0.6 142 151 293 90 SUPP 

6.9 58 56 114 90 SUPP 

0.7 109 237 346 90 SUPP 

0.4 32 57 89 90 SUPP 

Other 
Method species Comments Agency 

FOOl 0 0 0 0 DO 00 00 OG 

FOOT 0 0 0 0 DO 00 00 OG 
F007 0 0 0 0 DO 00 00 OG 

FOOT 0 0 0 0 00 00 00 OG 
FOOT 0 0 0 0 00 00 00 OG 

FOOT 0 0 0 () DO 00 00 OG 

Reach
Estimate= 
Method
Quality rating -
Comments - Both PNPTC and WDF conducted spawning surveys. PNPTC data was used, due to more 

extensive number of surveys. 

Original e~timate -Index (RM 0.0-1.5) = 858 (AUC). 

Table 20· 1984 chum survey data 

Lower Uppet 
VIIRIA Year Month Day RM RM Length 

11 0245 84 9 17 0.1 1.5 1.4 

17 0245 84 9 18 0.0 1.4 1.4 

17 0245 84 9 u 0.1 1.5 1.4 

17 024!i 84 10 2 0.0 0.7 0.7 

17 0245 84 10 2 0.7 1.5 0.7 
17 0245 84 10 8 0.1 1.2 1.1 

17' 0245 84 10 10 0.0 0.7 0.7 

17 024!i 84 10 10 0.7 1.5 0.7 

17 0245 84 10 18 0.0 0.7 0.7 

17 0245 84 10 18 0.7 1.5 0.7 

17 0245 84 10 24 0.0 0.7 0.7 

17 0245 tu 10 24 0.7 1.5 0.7 
17 0245 tu 10 31 0.1 0.7 0.6 

17 0245 84 10 31 0.7 1.5 0.7 

17 0245 84 11 7 0.0 0.7 0.7 

17 0245 84 11 14 0.0 0.1 0.7 

17 0245 84 11 14 0.7 1.5 0.7 
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live+ % 
Live Dead dead seen 

73 6 79 90 
176 18 194 99 
294 43 337 9'5 

110 108 218 95 

1fS7 106 273 95 
215 368 583 90 

55 213 268 75 

79 182 241 75 

44 222 266 95 
69 183 252 95 
53 248 301 90 

61 164 225 90 
29 2S1 286 90 
14 211 225 90 
0 35 35 60 
0 7 7 75 

1 4 5 75 

Type Other 
survey Method species 

IN OX FOOT () 0 
IN OX FOOT ·0 0 
INOO FOOT () 0 

INOO FOOT () 0 

INC». FOOT () 0 

INDX FOOT 1 0 

IND)I. F001 () 0 

INOO FOOl 0 0 

INO)I. F001 () !I 
IN OX F001 0 0 

INOO FOOT (J 0 

mi». FOOT (J 0 

INO)I. FOOT 4 0 
I NO)( F001 0 0 

JNi». FOOT () 0 

INOX FOOT 0 0 
INDX FOOT 0 0 

0 () 

0 0 

0 () 

0 () 

0 () 

0 0 

0 () 

0 (} 

0 (J 

0 () 

0 () 

0 (} 

0 0 
0 0 

0 0 
0 0 
0 0 

Comments Agency 

20 00 

20 00 

20 00 

.20 DO 

20 00 

20 00 

20 60 

20 80 

20 60 

20 00 

20 60 

20 60 

20 00 

20 DO 
24 60 

24 60 

eo 00 

()() 40 
0() 00 
()() 46 

DO 40 
()() 40 

00 00 
()() 40 

00 40 
()() 40 

DO 40 

DO «J 

DO 40 

DO 46 

DO 40 

00 «J 

00 40 
00 40 
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Summer 1985 

River mile 0.0-1.3 
151 
Single survey expansion by a timing model (1976 AUC data} 
Poor 

Reach
Estimate= 
Method
Quality rating -
Comments- 1976 timing data was selected, because 1976 run ended fairly ear1y in October. which the high 

dead /live ratio data in these early to mid- October surveys suggested occurred in 1985. 

Original estimate -Index (RM 0.0-1.3) = 19 {AUC}. 

Table 21: 1985 chum survey data 

WRIA Year 

17 0245 85 
17 0245 &5 

Summer 1986 

Reach
Estimate = 
Method
Quality rating -
Comments -

lower Upper 
Month Day RM RM 

10 4 0.0 
10 10 0.0 

River mile 0.0.*1.7 
582 
AUC 
Good 
None. 

1.3 

0.7• 

live+ % 
Length LIVe Dead dead seen 

1.3 11 40 51 99 
0.7 1 48 49 90 

Original estimate - Index (RM 0.0-1. 7) = 611 (AUC). 

Table 22· 198& chum survey data 

WRIA Year 

17.0245 86 
1T 0245 86 
17 0245 86 
17 0245 86 
11 0245 86 
17 0245 86 
17 0145 86 

Summer 1987 

Reach
Estimate = 
Method
Quality rating -
Comments -

Lower Upper 
Month Day RM RM 

9 11 0.0 

9 23 o.o 
9 30 0.0 

10 8 o.o 
10 20 o.o 
10 1:1 0.1 

11 4 0.0 

River mile 0.0-1.7 
1,062 
AUC 
Good 
None. 

0.5 
o.s 
0.7 

1.1 

1.8 

1.:2 
0.1 

Uve+ % 
Length Live Dead dead seen 

. 0.5 0 0 0 99 

o.s 0 0 0 99 

0.7 95 7 102 90 

1.7 223 74 29T · 95 
1.8 183 129 292 9() 

1.1 112 158 :270 9() 

0.7 4 128 132 95 

Type 
survey 

IN D)( 

SUPP 

Type 
survey 

IN OX 
INDX 
IN OX 

INDX 
INDX 
INDX 

IN OX 

Original estimate - Index (RM O.Q..1.7) = 1,081 (AUC). 

Table 23: 1987 chum survey data 

lower Upper 
\IVRIA Year Month Day RM RM Length 

11 0245 87 9 15 0.0 0.1 0.1 

17 024$ 87 9 25 0.0 0.7 0.7 

11 0245 f1 9 25 0.1 1.2 0.4 

11 o:us fJ7 10 7 0.0 0.1 0.7 

17 0245 81 10 7 0.7 1.3. 0.5 
1T 0245 87 10 16 0.0 0.7 0.1 
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live+ % Type 
Live Dead dead seen survey 

7 3 10 gg INDX 
81 18 99 95 IN OX 

1fl0 13 113 90 SUPP 

235 160 395 95 INDX 

209 167 3T6 95 SUPP 

105 275 380 95 INDX 

Other 
Method species 

FOOT oj ol ol 
FOOT Ol Ol OJ 

Other 
Method species 

FOOT I) () I) 

FOOT 0 0 0 
FOOT 4 () 0 

FOOT 4 0 0 

FOOT 1 4 0 
FOOT 0 () 0 
FOOT 4 0 0 

Other 
Method species 

FOOT 0 0 0 

FOOT 4 Q I) 

FOOT 0 0 0 

FOOT 0 0 I) 

FOOT 0 0 () 

FOOT 0 0 0 

Comments . Agency 

4 201 ool oo DO 
0 201 OOI 00 00 

Comments Agoocy 

0 DO 00 00 DO 

0 DO 00 00 DO 
0 20 00 00 .DO 

0 20 60 00 DO 

0 20 00 00 DO 
0 21 38 00 ()() 

0 20 ()() 00 DO 

comments Agency 

0 20 60 00 DO 
0 20 61 00 ()() 

0 20 60 00 DO 
0 20 00 00 00 
0 20 00 00 00 
() 20 00 00 00 
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17 0245 87 10 16 0.1 1.5 0.7 47 206 253 95 SUPP FOOT 0 0 () 0 20 60 00 00 

17 0245 87 10 26 o.o 0.7 0.7 811 151 239 95 INDX FOOT 0 0 0 0 20 00 00 00 

17 0245 87 10 26 0.7 1.3 0.5 34 59 93 95 SUPP FOOT 0 0 0 0 20 00 00 00 
Notes: 
Sept. 15 sur<ey noted all live fish were in intertidal zone. 

Summer 1988 

Reach· 
Estimate= 
Method
Quality rating
Comments -

River mile 0.0-1.1 
1,915 
AUC 
Good 
Th~ original AUC estimate did not use the data collected upstream of river mile 0. 7, for some 
unknown reason. 

Original estimate -Index {RM 0.0-0.7) = 956 (AUC). 

Table 24: 1 Sl!B Chum survey data 

11\!RIA Year 

17 0245 1J8 
17 0245 1J8 

17 ()245 1J8 

17 0245 1J8 
11 0245 1J8 

11 ow 1J8 

17 0245 IJ8 

11 0245 1J8 
17 0245 1J8 

Summer 1989 

Reach
Estimate.= 
Method
Quality rating -
Comments -

lower Upper 
Month Day RM RM 

9 15 0.0 

9 15 0.7 

9 Zf 0.0 

9 26 0.1 

10 5 0.0 
10 5 0.7 

10 11 0.0 

10 17 0.1 

10 27 0.0 

River mile 0.0-1.3 
194 
AUC 
Fair 

0.7 
1.1 

0.7 

1.0 

'0.7 

1.1 

0.7 
1.8 

0.7 

Live.,. 
Length Live Dead dead 

0.7 77 14 91 
0.3 138 10 148 

0.7 369 75 444 

0.2 418 103 521 
0.7 328 313 tu1 
0.3 267 476 743 

0.7 96 54$ 641 

1.0 58 563 621 

0.7 10 522 $32 

% Type Other 
seen survey Method species Comments Agency 

95 JND)( FOOT 0 0 0 0 20 61 00 00 

95 SUPP FOOT 0 0 0 0 20 60 00 00 

90 JNO)( FOOT () 0 0 0 60 00 00 00 
90 SUPP FOOT 0 0 0 0 60 00 00 00 

90 IN OX FOOT 0 0 0 0 61 00 00· 00 
90 SUPP FOOT 0 0 0 0 20 GO 00 00 
95 INDX FOOT 0 0 0 0 20 61 00 00 

95 SUPP FOOT 0 0 0 0 20 00 00 00 

95 INDX F001 0 0 0 0 20 61 00 00 

The AUC curve was assumed to account for all the spawning activity in the RM 0.0-1.3 reach, 
even though the Sept. 22 survey covered only some of the upper reach (RM 0.7-0.9), and the 
Oct. 4 survey covered the entire chum spawning reach up to RM 1.3. The estimate therefore 
based on the assumption that the Sept. 22 survey was conducted upstream to point were fish 
faded out {RM 0.9). If there were significant numbers of fish upstream of this point at this date, 
then the AUC curve will be an underestir:nate. 

Original estimate -Index (RM 0.0.0.7) = 205 {AUC}. 

The original AUC estimate did not use the data collected upstream of river mile 0.7, for some 
unknown reason. 

Table 25~ 1989 chum survey data 

Lower Upper 
WRIA Year Month Day RM RM length 

17 0245 89 9 13 0.0 0.7 0.7 

17 0245 I 89 9 22 0.0 0.9 o.9 

17 0245 l 89 10 4 0.0 0.7 0.7 

17 0245 89 10 4 0.1 1.3 0.5 

17 0245 89 10 13 0.0 0.7 0.7 
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live Dead 

1 0 

51 15 

32 82 

47 $3 

34 154 

Uve+ % Type 
dead seen survey Method 

1 99 INDJI. FOOT 
66 80 INDJI. FOOT 

114 90 IN D)( FOOT 
100 90 SUPP FOOT 
188 90 INDX FOOT 

Other 
species 

0 0 0 () 

0 0 0 0 
0 0 0 0 
0 0 0 0 
3 0 () 0 

Comments A!Jency 
20 (I() 

20 00 

20 ISO 

20 60 

20 00 

00 00 

00 00 

00 00 

00 00 

00 (}() 
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Summer1990 

Reach
Estimate= 
Method
Quality rating • 
Comments-

River mf!e 0.0-1.3 
245 
AUC 
Fair 
Good number of surveys, but survey data in stream reach above river mile 0.7 is spotty (i.e .. a 
significant number of fish may have been missed, depending on distribution of spawners. 

Original estimate -Index (RM 0.0-0.7) = 260 (AUC}. 

Table 26: 1990 chum survey data 

Lower Upper Live+ % Type other 
WRIA Year Month Day RM RM length live Dead dead seen survey Method species Comments Agency 

17 0245 90 9 5 0.0 0.7 0.7 0 0 0 95 INDX FOOT 0 0 0 0 20 60 00 00 
11 0245 90 9 19 0.0 0.7 0.7 27 11 38 95 /NDX FOOT 0 0 0 0 20 60 61 00 

17 0245 90 9 19 0.7 . 0.9 0.1 2 0 2 90 SUPP FOOT 0 0 0 0 20 0(} 00 00 

17 0245 90 10 1 0.0 0.7 0.7 99 61 186 90 IN OX FOOT 0 0 0 0 20 60 61 00 

17 0245 90 10 10 0.0 0.7 0.1 35 65 100 95 INDX FOOT 4 0 0 0 20 61 00 00 

17 ous 90 10 10 0.7 1.5 0.8 56 43 99 95 /ND?f FOOT 4 0 0 0 20 61 00 00 
11 0245 90 10 11J 0.0 0.7 0.7 33 170 203 95 INDX FOOT 0 0 0 0 20 60 61 00 

Notes: 
Sept. 5 wrvey card noted 2 reGds (no fish observed). 
Oct 1 wrvey 4:ald noted some fish present up to river mile 1 .o {no quant~ative value gillen- ed.). 

Summer 1991 

Reach
Estimate= 
Method
Quality rating -
Comments -

River mile 0.0-1.3 
172 
AUC 
Fair 
Peak portion of AUC curve required a fair amount of subjective interpretation. I assumed Sept. 
27 survey was close to the peak live abundance. since the proportion of dead in the count was 
fairly significant. and this is close to the typical peak spawning period. Survey data for stream 
reach above river mile 0.7 is spotty. 

Original estimate -Index (RM 0.0-0.7) = 159 {AUC). 

Table 27: 1991 Ch~ survey data 

WRIA Year 

17 0245 91 
17 0245 91 
17 0245 91 
17 0245 91 
17 0245 91 
11 0245 91 

Summer 1992 

Reach
Estimate = 
Method
Quality rating -
Comments -

Lower Upper 
Month Day RM RM 

9 16 0.0 

9 27 o.o 
9 27 0.7 

10 9 o.o 
10 9 0.7 

10 16 0.0 

River mile 0.0-0.7 
311 

0.7 

0.7 

1.1 

0.7 

1.1 

1.0 

Live+ 
length Live Dead deact 

0.7 9 0 9 

0.7 75 25 100 
0.4 25 2 21 
0.7 21 58 79 

0.4 1 11 12 
1.() 13 29 42 

AUC + adjustment for broodstock collection 
Fair 

% Type Other 
seen survey Method species 

95 INDX FOOT 0 0 0 

95 INDX FOOT 0 0 0 

95 INDX FOOT 0 0 0 

95 INDX FOOT () 0 0 
95 INDX FOOT 0 0 0 

95 INDX FOOT 0 0 0 

Peak portion of AUC curve required a fair amount of subjective interpretation. 

Comments Agency 

0 20 00 00 00 

0 20 61 00 00 

0 20 61 iJo 00 

0 20 61 00 00 

0 20 61 00 00 

0 20 ()() DO 00 

62 fish were taken out of stream for broodstock. Assuming a five day stream life before 
capture, the wild escapement estimate after correction for ~roodstock removals is: 
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AUC fish days- (62 fish* 5 days) = 3,416 - 310 ;: 3,106 fish"days = 311 fish. 

Original estimate- Index (RM 0.0-0. 7) == 271 (Same method as above). 

Table 28: 1992 chum survev data for rillel' mite 0.0.0.7 

WRIA Year 

17 0245 92 
11 024S 92 
11 0245 92 
17 0245 92 
17 0245 92 
17 0245 92 

Reach
Estimate = 
Method
Quality rating -
Comments -

Lower Upper 
Mon!h Day RM RM 

9 3 0.0 

9 15 0.0 

9 24 0.0 
10 6 0.0 

10 12 0.0 
10 21 0.0 

River mile 0.7-1.0 
60 

0.7 

0.7 
0.7 
0.7 
0.7 
0.1 

See comments below. 
Poor 

Uve+ 
Leogtll Live Dead dead 

Cl.7 0 0 0 

0.7 21 17 38 

0.7 186 14 260 
0.7 41 134 175 

0.7 37 175 212 
0.7 31 118 149 

% Type Othef 
seen survey Method species Comments Agency 

95 lNOX FOOT 0 0 0 0 60 00 00 00 

90 INDX FOOl 0 0 0 0 20 60 61 00 

9!S INDX F001 0 0 0 0 20 60 61 00 
85 INDX FOOl 0 0 0 0 20 60 61 00 

95 INDX FOOT 0 0 0 0 20 61 00 00 
95 INDX FOOT 0 0 0 0 61 20 00 00 

(RM 0.0-0. 7 estimate I average proportion of RM 0.0-0. 7 spawning in total escapement 
(average 1993-1996 data)]- RM 0.0-0.7. Daily rack return summary is in Table 40 (end of this 
appendix section). 

(~11/0.851)- 311 =54 

Table 29. 1992 chum survey data for r111er mile 0.0.0.7 

WRIA Year 

17 0245 92 

Summer 1993 

Reach
Estimate = 
Method
Quality rating -
Comments -

Lower Upper 
MOI'Ih Day RM RM 

9 24 0.7 

River mile 0.0-1'.3 
400 
AUC 

. Good 

1.0 

length Uve Dead 

0.3 13 20 

live+ % Type Other 
dead seen survey Method species comments Agency 

33 9S SUPP FOOT or oT or 0 201 60J 00 OCI 

Survey data from Oct. 26 river mile 0.7-1.1 reach was combined with Oct. 25 RM 0.0-0.7 reaeh 
data for purposes of drawing curve. 

52 fish were taken out of stream for broodstock. Assuming a five day stream life before 
capture, the wild escapement estimate would be: 

AUC fish days·_ (52 fish .. 5 days) = 4,257 - 260 = 3,997 fish*days = 400 fish. 

Ori~inal estimate - Index (RM 0.0-1.3} = 408 (Same method as above). 

Table 30 1993 chum survey data 

Lower Upper 
WRIA Year Month Day RM RM Length 

11 0245 93 8 31 0.0 0.8 o.s 
17 0245 93 9 20 0.0 0.8 0.8 

17 0245 93 9 20 (),8 1.0 0.2 

17 0245 ! 93 9 27 0.0 0.8 0.8 

17 0245 93 9 27 u 1.0 0.2 

11 0245 93 10 4 o.o 0.8 o.s 

Summer Chum Salmon Conservation Initiative 
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Lille Dead 

0 
17 
0 

104 
0 

106 

Live+ % Type 
clead seen survey Method 

0 0 95 IN D)( FOOT 

6 23 80 liii»t. FOOT 

0 0 80 SUPP FOOT 

12 116 85 JND)( FOOT 

0 0 90 SUPP FOOT 

73 179 80 INDX FOOT 

Other 
species 

0 0 0 0 
0 0 0 0 
0 0 0 0 
1 0 0 0 
0 0 0 0 

1 0 0 0 

Ccmments Agency 

20 60 

20 GO 

20 00 

20 GO 

20 00 

20 6lJ 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 
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17 0245 !13 10 4 0.8 1.0 0.2 0 0 0 90 SUPP FOOT 0 0 0 () '10 DO 00 00 
17 0245 !13 10 11 0.1) 0.8 0.8 102 fJ9 171 85 INDX FOOT 0 0 0 0 '10 60 00 otl 

17 o:us 93 10 11 0.8 1.0 0.2 1 1 2 90 SUPP FOOT 0 0 II 0 '10 60 00 110 

17 o:us !13 10 18 o.o 0.8 0.8 82 55 148 85 INDX FOOT 0 0 0 0 20 ISO 00 OD 

11 O:U5 !13 10 18 0.8 1.3 0.5 28 4 30 80 SUPP FOOT 0 0 II 0 '10 00 110 otl 

17 o:us !13 10 25 0.0 0.8 0.8 53 38 91 85 INDX FOOT 4 0 0 0 20 80 00 OD 

17 o:us !13 10 28 0.8 1.1 0.3 18 8 26 90 SUPP FOOT 0 0 0 0 20 00 00 otl 

17 0245 !U 11 4 0.0 0.8 0.8 25 46 11 85 INDX FOOT 0 0 0 0 20 8!) 110 otl 

17 o:us 93 11 4 0.8 1.2 OA · 2 8 10 90 SIJPP FOOT 0 0 0 0 20 00 110 otl 

Notes. 
Sept. 27 survey card noted 78 live, 5 dead aboVe rack, and 39 redds. Below rack was 26 live, 7 dead. and 22 n~dcls. 

Summer 1994 

Reach
Estimate= 
Method
Quality rating
Comments. 

River mile O.D-1.3 
137 (An additional24 fish were retained at weir for broodstock program). 
AUC 
Good 
None. Daily rack return surrymary is in Table 41 (end of this appendix section). 

Original estimate -Index (RM 0.0-1.3) = 137 (AUG). 

Table 31: 1994 chum survey data 

VVRIA Year 

11 0245 94 
11 O:U5 ,.. 
17 0145 H 
17 0245 94 

17 0245 H 

17 0245 94 

17 0245 H 

17 0245 94 

17 0245 94 

17 0245 94 

17 0245 94 

Summer 1995 

Reach
Estimate= 
Method 
Quality rating -
Comments -

Lower Upper Live + % Type Other . 
Monlh Day RM RM . Lengtll Live Dead dead seen survey Method species Comments 

9 9 0.0 0.8 0.8 0 0 0 90 INDX FOO! 0 0 0 0 2D 110 

9 16 0.0 0.8 0.8 3 5 8 90 INDX FOOT 0 0 0 0 20 00 

9 23 0.0 0.8 0.8 49 12 f1 90 INOX FOOT 0 0 0 0 20 fill 

ll 29 0.0 0.8 o.a 70 31 101 15 INDX FOOT 0 0 0 0 20 fill 

9 29 0.8 1.1 0.3 • 1 ll 90 SUPP FOOT 0 0 0 () 20 00 
10 5 0.0 0.8 0.8 32 ~ 90 90 IN OX FOOT 0 0 0 0 20 00 
10 8 0.3 1.1 0.3 18 11 29 90 SUPP FOOT 0 0 0 0 2D 00 

10 13 0.0 O.B 0.8 10 51 61 90 INDX FOOT 0 0 0 0 20 DO 

10 13 0.8 1.1 0.3 2 21 23 90 SUPP FOOT 0 0 0 0 20 00 

10 19 0.0 0.8 . 0.8 2 44 46 90 INDX FOOT 0 0 0 0 20 00 

10 19 0.8 1.1 0.3 0 ~ 20 90 SUPP FOOT 0 0 0 0 20 00 

River mile 0.0-1.3 
538 (an additional 53 fish were retained at weir for a broodstock collection program). 
Rack count + redd counts below weir 
Good 

Agericy 

DO DO 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

See attached summary for detailed description of estimate (Table 36). AUC estimate for reach 
upstream of weir = 340. Two curves had to be derived for the total AUC estimate, one for the 
river mile 0.0-0.7 reach, and another tor the river mile 0.7-1.3 reach, .due to differing dates of 
surveys in each reach. A 9 day stream life was assumed for -estimate, to account for an 
assumed average 1 day migration delay of fish at rack. Daily rack return summary is in Table 
42 (end of this appendix section). 

Original estimate - Index (RM 0.0-1.3) = 538 (Rack+ expansion) . 
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Table 32: 1995 chum survev data 

WRIA Year 
17 024!· 95 
17 0245 95 

17 0245 95 

17 0245 95 

17 024E· 95 

17 Cl245 95 

17 0245 95 
17 0245 95 

17 0245 95 
17 0245 95 

Summer 1996 

Reach
Estimate= 
Method
Quality rating -
Comments -

Lower Upper Live+ % Type Olher 
Month Day RM RM length Live Dead dead seen survey Method species Comments 

9 7 0.0 0.8 0.8 3 1 4 90 IN OX FOOT 4 0 0 0 20 60 

9 14 0.0 0.8 0.8 50 21 71 85 IN OX FOOT 0 0 0 0 20 00 
9 22 0.0 0.8 0.8 81 37 118 80 IN OX FOOT 0 0 0 0 20 61 

9 29 0.0 0.8 0.8 85 61 146 85 IN OX FOOT 0 0 0 0 20 so 
10 2 0.8 1.1 0.3 30 2 32 75 SUPP FOOT 0 0 0 0 21 00 

10 6 0.0 0.8 0.8 74 74 148 8S IN OX FOOT 0 0 0 0 20 60 
10 9 0.8 1.1 0.3 5 10 15 85 SUPP FOOT 0 0 0 0 20 DO 
10 12 0.0 0.8 0.8 39 80 99 75 IN OX FOOT 0 0 0 0 20 GO 
10 18 0.0 0.8 0.8 6 51 57 85 IN OX FOOT 0 0 0 0 20 00 
10 18 0.8 1.0 0.2 0 5 5 85 SUPP FOOT () 0 0 0 20 00 

River mite 0.0-1.3 
785 (an additional109 fish were captured at weir for a broodstock collection program). 
Rack count + redd counts below weir 
Good· 

Agency 

QO DO 
00 00 
60 00 
00 00 
00 00 
00 00 

00 00 
00 00 

00 00 
00 00 

See attached summary for detailed description of estimate (Table 37). AUC estimate for reach 
upstream of weir = 706. A 9 day stream life was assumed for estimate, to account for an 
assumed average 1 day migration delay of fish at rack. Daily rack retum summary is in Table 
43 (end of this appendix section). 

Original estimate - Index (RM 0.0-1.3) = 785 (Rack + expansion). 

Table 33: 1996 dlum survev data 

W'RIA Year 

17 02~ 96 
17 0245 98 
17 0245 96 
17 0245 96 
17 0245 98 

17 0245 96 
17 0245 98 
17 0245 98 
17 G245 96 
17 024S 96 

Summer1997 

Reach
Estimate = 
Method
Quality rating -
Comments -

Lower Upper live+ % Type Other 
Month Day RM RM Length live Dead dead seen survey Method species Comments 

8 29 0.0 0.2 0.2 0 0 0 90 IN OX FOOT 0 0 0 0 20 00 

9 19 0.0 0.7 0.7 124 21 145 70 INDX FOOT 0 0 0 ·o 00 00 

9 19 0.7 1.3 0.6 58 7 65 80 . SUPP FOOT (J 0 0 0 00 00 
9 28 0.0 0.7 0.7 225 42 267 70 IN OX FOOT 0 0 0 0 00 00 

9 26 0.7 1.3 0.6 51 25 76 80 SUPP FOOT 0 0 0 ·o 00 00 
10 3 0.0 0.7 0.7 157 149 306 70 INDX ·FOOT 0 0 0 0 00 00 
10 3 0.7 1.3 0.6 35 46 81 80 SUPP FOOT 0 0 0 0 00 00 

10 10 0.0 0.7 0.7 56 257 313 70 INDX FOOT 0 0 0 0 00 00 
10 10 0.7 1.3 0.6 2 79 81 80 SUPP FOOT 0 0 0 0 00 00 

10 17 0.0 0.7 C.7 11 364 375 70 INDX FOOT 0 0 0 0 00 00 

River mile 0.0-1.3 
724 (an additional11 0 fish were captured at weir for a broodstock collection program). 
Rack count + redd counts below weir 
Good 

00 
00 
00 
00 

·00 
00 

00 

00 

00 
00 

Agency 

00 
00 
00 
00 

00 

00 

00 
·oo 

00 
00 

See attached summary for detailed description of estimate (Table 38). AUC estimate for reach 
upstream of weir = 581. A 9 day stream life was assumed for estimate, to account for an 
assumed average 1 day migration delay of fish at rack. Daily rack return summary is in Table 
44 (end of this appendix section). 
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Table 34· 1997 chum survey data 

lower Upper Live+ % Type Other 
WRIA Vear Month Day RM RM Length Live Dead dead seen survey Method species Comments . Agency 

17 0245 97 

17 0245 97 

17 0245 97 

17 0245 97 

17 0245 97 

17 0245 97 

17 0245 97 

17 0245 97 

17 0270 75 

Summer 1998 

Reach
Estimate = 
Method
Quality rating 
Comments-

9 18 0.0 0.7 0.7 146 13 159 0 IN OX FOOT 0 0 0 0 00 00 

9 18 0 .7 1.0 0.3 0 0 0 0 INDX FOOT 0 D 0 0 00 00 

9 29 0.0 0.7 0.7 108 138 248 0 IN OX FOOT 0 0 0 0 00 00 

9 29 0.7 1.0 0.3 0 , 1 0 IN OX FOOT 0 D 0 0 00 00 
10 14 0.0 0.7 0.7 107 58 165 0 INDX FOOT 0 0 0 0 00 00 

10 14 0.7 1.0 0.3 4 , 5 0 INDX FOOT 0 0 0 0 00 00 
10 21 0.0 0.7 0.7 58 135 193 0 IN OX FOOT 0 0 0 0 00 00 

10 28 0.0 0.7 0.7 56 110 166 0 INDX FOOT 0 0 0 0 00 00 

11 19 0.0 0.8 0.8 0 0 0 90 SUPP FOOT 0 D 0 0 60 00 

River mile 0.0-1.3 
1,013 (an additional 121 fish were captured at weir for a brood stock collection program). 
Rack:count + redd counts below weir 
Good 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

00 00 

See attached summary for derivation of estimate (Table 39). Ten of fish in natural escapement 
estimate were pre-$pawn seal kills observed below weir. AUC estimate for reach upstream of 
weir = 525. A 9 day stream life was assumed for AUC estimate, to account for an assumed 
average 1 day migration delay of fi-sh at rack. The majority of fi-sh were downstream of river 
mile 0.8. Stream flows were reported to be extremely low for most of spawning season. 

Daily rack return summary is in Table.45 (end of this appendix section). 

Table 35: 1998 chum survey data ·---,--
. Lower Upper I live+ 

WRIA Date RM RM length live I Dead 
-~ 

dead 
17 02-45 08111198 0.0 0.3 0.3 - O! 
17 0245 08121198 0.0 o.s 0.3 OJ 
17 0245 0011W98 o.o 0.3 0.3 0 

17 0245 09110198 0.3 0.8 0 .. 5 11 ! 

17 0245 09113198 0.0 0.3 0.3 7 
17 0245 09113198 0.3 0.8 ·o.s 30· 

17 0245 09117198 0.0 0.3 0.3 12t-

17 0245 09/17198 0.3 0.8 0.5 53 

17 0245 09124198 0.0 0.3 0.3 191 

17 0245 09124198 0.3 0.8 0.5 ·mr-
17 0245 09124198 0.8 1.1 0.3 at ----=..!. •. 
17 0245 09/28198 0.3 0.8 0.5 23~--
17 024!; 10J01198 0.8 1.1 0.3 Ol -
17 0245 10105198 0.0 0.3 0.3 s! 
17 0245 10105!98 0.3 08 0.5 1214 
17 0245 10105198 0.8 1.1 0.3 8 1 

-··- -
17 0245 10/08198 0.0 0.3 0.3 a -
17 0245 10/08/98 0.3 0.8 0.5 117 ... 
17 0245 10108198 0 .8 1.1 0 .3 ---~·--

10/12198 0.0 0.3 17 0245 0.3 81 

17 0245 10/12198 0.3 0.8 0.5 74 

17 0245 10112/98 0.8 1.1 0.3 2 
17 0245 10115198 0.0 0.3 0.3 4 

17 0245 10115198 0.3 0.8 0.5 78 -
17 0245 10115198 0.8 1.1 0.3 0 
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0 0 

0 0 

0 0 

0 11 

10 14 

1 31 

181 28 

10 63 

16 35 

43 231 

0 ·o 
93 328 

0 • 0 

18 24 

250 371 

0 8 

29 37 

277 394 

0 5 

29 37 

400 474 

0 2 

21 25 

353 431 

0 D 

Type 
Vis survey Method 

95 SUPP FOOT 

95 SUPP FOOT 

SUPP fOOT 

SUPP FOOT 

SUPP FOOT 

SUPP FOOT 

SUPP FOOT 

SUPP FOOT 

INDX FOOT 

IN OX FOOT 

SUPP FOOT 

IN OX FOOT 

SUPP FOOT 
IN OX FOOT 

IN OX FOOT 

SUPP FOOT 

IN OX FOOT 

IN OX FOOT 

SUPP FOOT 

IN OX FOOT 

IN OX FOOT 

SUPP FOOT 

IN OX FOOT 

INDX FOOT 

SUPP FOOT 

Other SiecieS Comments AQancy 

20 

20 

-i 
I 

: 

' 
1 

i 
I 

j 

-i 
J 
! 

~ 
-l 
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Table 36. 1995 Sarmon Cr. (17.0245) escapement: Data from Salmon Cr. WOS report May 30,1996. 
Cheri Scatf (WOS) author 

Part 1: Escapement upstream of trap 
289 Number of unspawned males passed upstream at trap plus 
115 Number of unspawned females passed upstream at trap equals 

404 Total unspawned males passed upstream +total unspawned females passed upstream 

14 Number of naturally spawned out males passed upstream at trap plus 
17 Number of naturally spawned out females passed upstream at trap equal:; 

31 Total spawned out females passed upstream+ total spawned out males passed upstream 

435 Total escapement upstream of trap (naturally spawned out fish passed thru rack + unspawned 
fish passed through rack) 

Part II: Escapement downstream of trap 
39 Redds observed downstream of trap. 

269 Number of unspawned males passed upstream plus 
35 Number males spawned at trap equals 

324 Total males in run (not including males that spawned downstream of trap, which is not yet known) 

115 Number of unspawned females passed upstream plus 
18 Number females spawned at trap equals 

133 Total females in run (not including females that spawned downstream of trap) 

2.4 Malelfemale ratio (289+35)/(1 15+18) of unspawned fish passed through trap+ fish spawned at trap 
(note: ratio was 1.9:1 in scale samples). Spawned out fish passing trap and fish spawning below rack 
were excluded from this ratio since they are part of population estimated. This value multiplied by 

39 Number of Redds (1 redd = 1 female} observed below trap, equals 
95 Total males spawning downstream of trap, plus 
39 Number of females (=redd.count downstream of trap), equals 

134 Total male+ female spawning activity downstream of trap 

Part til: Total escapement = 
404 Total fish that spawned above trap (total fish passed through trap minus spawned out fish passed 

through trap. The spawned out fish are accounted for in "total spawners below rack"). This is added to 
134 Total fish that spawned below rack 
538 Total natural spawning, plus 
53 Number of fish artificially. spawned at.trap equals 

591 Total return to Salmon Cr. 
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Table 37. 1996 Salmon Cr. (17.0245) escapement estimate: Data from Salmon Cr. WOS report July 24, 
1997. Cheri Scalf (WOS) author 

Part 1: Escapement upstream of trap 
389 Number of unspawned males passed upstream at trap plus 
268 Number of unspawned females passed upstream at trap equals 
657 Total unspawned males passed upstream+ total unspawned females passed upstream 

4 Number of naturally spawned out males passed upstream at trap plus 
8 Number of naturally spawned out females passed upstream at trap ~qui;Jis . 

12 Total spawned out females passed upstream+ total spawned out males pa~sed upstream 

669 Total escapement upstream of trap (naturalty spawned out fist'! passed thru rack+ unspawned 
fish passed through rack) 

Part II: Escapement downstream of trap 
53 Redds observed downstream of trap. 

389 Number of unspawned males passed upstream plus 
59 Number males spawned at trae eguals 

448 Total males in run (not including males that spawned downstr~am of trap, which is not yet known) 

268 Number of unspawned females passed upstream plus 
50 Number females spawned at trap equals 

318 Total females in run (not including females that spawned downstream of trap) 

1.4 Male/female ratio (289+35)/(115+18} of unspawned fish passed through trap + fish spawned at trap 
(note: ratio was 1.9:1 in scale samples). Spawned out fish passing trap and fish spawning below rack 
were excluded from this ratio since they are part of population estimated. This value multiplied by 

53 Number of Redds (1 redd = 1 female) observed below trap, equals · 
75 Total males spawning downstream of trap, plus 
53 Number of females (=redd count downstream of trap), equals 

128 Total male+ female spawning activity downstream of trap 

Part Ill: Total escapement= 
657 Total fish that spawned above trap (total fish passed through trap minus spawned out fish passed 

through trap. The spawned out fish are accounted for in "total spawners below rack"). This is added to· 
128 Total fish that spawned below rack 
785 Total natural spawning, plus 
109 Number of fish artificially spawne~ at trap equals 
894 Total return to Salmon Cr. 
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Table 38. 1997 Salmon Cr. (17.0245) escapement estimate. Data from a Thorn H. Johnson (WDFW) memo 
dated Jan. 12, 1998. 

Part 1: Escapement upstream of trap 
424 Number of unspawned males passed upstream at trap plus 
204 Number of urispawned females passed upstream at trap equals 

628 Total unspawned males passed upstream+ total unspawned females passed upstream 

· 0 Number of naturally spawned out males passed upstream at trap plus 
0 Number of naturally spawned out females passed upstream at trap equals 

0 Total spawned out females passed upstream+ total spawned out males passed upstream 

628 Total escapement upstream of trap (naturally spawned out fish passed thru rack+ unspawned 
fish passed through rack) 

Part II: Escapement downstream of trap 
33 Redds observed downstream of trap. 

424 Number of unspawned males passed upstream plus 
60 Number males spawned at trap equals 

484 Total males in run (not including males that spawned downstream of trap, which is not yet known) 

204 Number of unspawned females passed upstream plus 
50 Number females spawned at trap equals 

254 Total females in run (not including females that spawned downstream of trap) 

1.9 Male/female ratio (289+35)/(115+18) ot ·unspawned tis·h passed through trap+ fish spawned at trap 
(note: ratio was 1.9:1 in scale samples). Spawned out fish passing trap and fish spawning below rack 
were excluded from this ratio since they are part of population estimated. This value multiplied by 

33 Number of Redds (1 redd = 1 female) observed below trap, equals 

63 Total males spawning downstream of trap, plus . 
33 Number of females {=redd count downstream of trap), equals 
96 Total male+ female spawning activity do~nstream of trap 

Part !II: Total escapement = 
628 Total fish that spawned above trap (total fish passed through trap minus spawned out fish passed 

through trap. The spawned out fish are accounted for in "total spawners below rack•). This is added to 
96 Total fish that spawned below rack 

724 Total natural spawning, plus 
110 Number of fish artificially spawned at trap equals 

834 Total return to Salmon Cr. 
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Table 39. 1998 Salmon Ck. (17.0245) escapement estimate: Data from a Thorn Johnson (WDFW) fax dated 
Oct. 30, 1998. 

Part 1: Escapement upstream of trap 
486 Number of unspawned males passed upstream at trap plus 
429 Number of unspawned females passed upstream at trap equals 

915 Total unspawned males passed upstream+ total unspawned females passed upstream 

0 Number of naturally spawned out males passed upstream at trap plus 
0 Number of naturally spawned out females passed U.Pstream at trap equals 
0 Total spawned out females passed upstream+ total spawned out males passed upstream 

915 Total escapement upstream of trap (naturally spawned out fish passed thru rack+ unspawned 
fish passed through rack) 

Part II: Escapement downstream of trap 
41 Redds observed downstream of trap. 

486 Number of unspawned males passed upstream plus 
65 Number males spawned at trap equals 

551 Total males in run (not including males that spawned downstream of trap, which is not yet known) 

429 Number of unspawned females passed upstream plus 
56 Number females spawned at trap equals 

485 Total females in run (not including females that spawned downstream of trap) 

1.1 Male/female ratio (289+35)/(1 15+18) of unspawned fish passed through trap+ fish spawned at trap 
(note: ratio was 1.9:1 in scale samples). Spawned out fish passing trap and fish spawning below rack 
were exCluded from this ratio since they are part of population estimated. This value multiplied by 

41 Number of Redds (1 redd = 1 female) observed below trap. equals 

47 Total males spawning downstream of trap, plus 
41 Number of females (=redd count downstream of trap), equals 
88 Total male+ female spawning activity downstream of trap 

Part Ill: Total escapement= 
915 Total fish that spawned above trap (total fish passed through trap minus spawned out fish passed 

through trap. The spawned out fish are accounted for in "total spawners below rack")- This is added to 
88 Total fish that spawned below rack 

1003 Total natural spawning, plus 
121 Number of fish artificially spawned at trap equals 

10 Otter kills observed below trap (assumed to be unspawned fish) equals 

1134 Total return to Salmon.Cr. 
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Appendix 14 - JimmyComeL-tely Cr. (WRIA 17.0285) summer chum natural spawning escapement 
summary 

Introduction 

As with the other Discovery/Sequim Bay summer chum streams, this stream contains no fall chum run The first 
regular summer chum spawning surveys for this stream were conducted in 1983 The surveyed reach was usually 
from river mile 0 0-0 8, and periodically was extended up to river mile 1 5 The majority of spawning activity has 
been observed in the river mile 0 0-0 8 reach A partial chum migration blockage has been periodically noted in 
recent years around river mile 0 2, caused by the formation of a small cascade in the channel which was 
apparently only passable to chum at higher flows (Brad Sele, Jamestown S'Kallam Tribe, Sequim WA , pers 
comm) 

Redd counts were used to estimate escapement on this stream in some years of low escapements in the 1990's 
Comparisons of redd counts and live fish counts on low escapement tears indicate it is common to miss a 
significant portion of the fish present with live fish counts This could be due to a number of factors 1) a significant 
portion of the few fish that are present are going to be hiding, and 2) small census errors (i e the observer missing 
a couple of fish during the survey by accident) become much more significant in a small population count . 

Survey data directly used in estimation process is highlighted in bold italic in the annual survey summary tables 

Summer 1968-1981 

Comments - No escapement estimates attempted for this time period due to insufficient survey data collected 
during these years The previous estimates were based on the formula 

(1983 Jimmy-Come-Lately escapement estimate I 1983 Salmon escapement estimate) " Salmon Cr 
escapement for year X = Jimmy - Come - Lately escapement estimate for year X 

Table 1. Original and new 1968-1981 WRIA 16.0285 escapement estimates 
Year 1968 1968 1970 1971 1972 1973 1974 
O~lnal e~timate 247 247 247 232 322 205 170 
New estimate NIA N/A NJA NIA NIA. N/A 438 

Year 1975 1976 1sn 1978 1979 1980 1981 
Original E"itimate 348 412 240 412 162 1,102 172 
Newestir.late 348 365 405 787 170 1,326 203 

Given that the Salmon Cr escapement estimates were of poor quality through the mid 1970's, the quality of any 
estimates generated by this technique were very questionable In order to derive escapement values for 1974 to 
1981 for run reconstruction purposes, the escapement values for Jimmy-Come-Lately were regressed against tne 
Snow + Salmon escapements for 1982 - 1988 (data after this point was excluded due to apparent loss of 
production in Snow Cr relative to the other two streams from 1989 to present) This produced an equation 
"17 0285" = -44 210 + 0 362 • "0219+0245" The results are summarized in Table 1, along with the original 
estimates The survey data for the period 1968-81 is summarized below (No chum survey data was Collected in 
1969-71 time period) 

Tabre 2: 1966 chum survey Clata 

Lower Upl)ef 
WRIA Year Month Day RM RM Length Live Dead 

17 0285 68 11 19 00 02 02 0 

Notes: 
Nov 19 survey card noted ti5h passage was btocl<ed at HW 101 curven by low flow 
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Uve+ o/o Type 
dead seen survey MeiiiOQ 

2 2 SUPP FOOT 

Oltler 
spades 

ol ol ol 0 

C<lmments Agency 

201 OOI 00 00 
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Table 3. 1972 chum SUNey data 

Lower Upper Live+ 'l'o Type Other 
WRIA Year MOC11h Day RM RM length Uve Dead dead seen survey Method species 

17 0285 72 10 25 00 02 02 0 136 136 SUPP FOOT ol Ol Ol 

Table 4. 1973 chum survey data 

Lower Upper live+ % Type Other 
WRIA Year Moolh Day RM RM l.englh Uve Dead dead seen survay Method species 

17 0285 73 9 30 00 02 02 34 92 126 95 SUPP FOOT Ol Ol Ol 

TableS. 1974 chum survey data 

lowe.- Upper Uve+ % Type other 
WRIA Year Mor.lh Day RM RM lellgth Live Dead dead seen survey Method species 

17 0285 74 9 23 00 02 02 0 0 0 90 SUPP FOOT 0 0 0 
17 0285 74 10 7 00 02 02 0 2 2 90 SUPP FOOT 0 0 0 
17 0285 74 12 12 00 03 03 0 0 0 70 SUPP FOOT 4 0 0 
t7 0265 74 12 S1 00 08 08 0 0 0 80 SUPP FOOT 4 0 0 
t7 0285 75 01 07 00 06 06 0 0 0 70 SUPP FOOT 0 0 0 

.Table 6. 1975 chum survey data 

Lower Uppat Live+. % Type Other 
V\IRIA Year Month Day RM RM Length live Dead dead seen survey Method species 

17 0285 75 10 s 04 07 03 1 S4 65 60 SUPP FOOT ot oj oj 
17 0265 75 11 19 00 19 19 0 0 0 60 SUPP FOOT Dl OJ Dl 

7 h Table 7. 19 6 c um survey data 

l...owef Upper live+ % Type Other 
WRIA Year Monltl Day RM RM Length Uve Dead dead seen Sllf'Vf!o/ Melhod speciea 

17 0285 76 12 10 00 14 14 0 0 0 90 SUPP FOOT 41 OJ Ol 

Table B. 1979 chum survey data 

Lower Uppat live+ % Type Other 
WRIA Year Month Day RM RM Length Live Deiid dead seen survey Method species 

17 0285 79 12 v 00 15 1 5 0 0 0 85 SUPP FOOT 41 oj ol 

Table 9 1980 chum survey data 

Lower Upper live+ % Type Other 
WRIA Year Month Day RM RM Length Live Dead dead seen survey Method species 

17 0285 80 11 19 00 15 15 0 2 2 90 INDX FOOT 01 oj OJ 

Table 10 1981 chum survey data 

Lower Upper live+ %. Typa Other 
WRIA Year MOClth Day RM RM lenglh live Dead dead · seen survey Method species 

17 0285 81 10 30 00 1 6 1 5 1 101 102 90 SUPP FOOT 4 0 0 
17 0285 81 11 6 00 1 5 15 0 126 128 90 SUPP FOOT 4 0 0 

17 0285 81 11 13 00 1 5 1 5 0 4S 45 75 INDX FOOT 4 0 0 
Notes 
Oct 30 sUIVey card noted most of fi£h were In •Jower half of index" (upper end of fish di.st11butlon not explicitly defined - ed ) 

Summer1982 

River mile 0.0-0.8 
599 
Sept 29 live + dead count 
Fair 

Commerns Ag@ncy 

0 201 oot 00 00 

Comments Agency 

0 DOl 001 00 00 

Comments Agency 

-o 60 00 00 00 

0 00 00 00 00 
0 00 00 00 00 
0 20 00 00 00 
0 24 31 34 00 

Comments Agency 

0 3aj ooj oo 00 
0 241 40J 60 00 

Commet~ts Agency 

0 201 60! 00 00 

Commet~ts Agency 

0 24l ooJ 00 00 

Comments Agancy 

0 201 311 80 DO 

Comments Agency 

0 20 31 80 00 

0 20 00 00 00 

0 24 31 00 00 

Reach
Estimate = 
Method
Quality rating -
Comments - The first survey on Sept 29 is obviously well past the peak of spawning, as indicated by the 

very high dead live ratio 

Original estimate - Index (Entire spawned reach) = 323 (See introduction for description of 
method) 
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Table 1 1 1 ~82 chum sur.tey data 

lowef' Upper Live+ % Type Other 
WRIA Year Month Oay RM RM La~th Live Dead dead seen survey Method species Comments Agency 

17 02115 82 9 29 00 08 08 45 554 599 75 SUPP FOOT 0 0 0 0 20 45 60 00 
17 OZS5 az 10 29 00 15 15 0 140 140 90 SUPP FOOT 4 0 0 0 20 31 00 00 
17 o2a5 82 11 12 00 15 15 0 107 107 9S IN OX FOOT 4 0 0 0 20 60 00 00 
17 0285 82 11 30 oo 15 15 1 0 1 90 SUPP FOOT 4 0 0 0 20 00 00 00 
17 02!}5 82 12 07 00 1.5 1 5 3 0 0 70 SUPP FOOT. 4 0 0 0 24 31 33 00 

Notes 
Sept 21> S4lrvey card noted chum run looked like il had peaked in Mia.Sept • because all the carcasses were covered in fungus 

Summer1983 

Reach
Estimate = 
Method
Quality rating -
Comments -

River mile 0.0-1.5 
254 
AUC 
Fair 
There is no pre-peak period survey data, but the low dead live ratio on the first survey 
suggests the initiation offish entry was probably within 10 days of the first survey, so the curve 
was subjectively started- Sept 15 There are some inconsistencies in length of stream reach 
surveyed (the surveys varied between 0 7 and 1 5 miles in length) It is assumed the surveys 
were conducted with the intent to account for the majority of spawning activity, and that the 
length of surveys were adjusted accordingly One data anomaly is the fish counts changing 
from 0 live and 20 dead on Nov 1, to 0 live and 79 dead on Nov 8 The visibility was rated as 
good on both surveys, so visibility does not seem to account for this discrepancy 

Original estimate- Index (Entire spawned reach) = 366 (AUC) 

Table 12 1983 c:num survey data 

WRIA Year 

17 0265 i 83 
17 02CI5 83 
11 02115 83 
11 o2as 83 
17 OHS 83 

17 0285 83 
17 0285 83 

17 0285 83 
17 o2as 1 83 
17 o2ss I 83 

17 0285 83 

Summer1984 

Reach
Estimate= 
Method
Quality rating -
Comments-

lowef' Upper 
Month Day RM RM 

9 26 00 
9 27 o.o 

10 3 . 00 
10 11 0.0 
10 18 00 

10 25 00 
11 1 00 

11 1 01 
11 8 00 
11 8 07 
11 21 00 

River mile 0.0-1.5 
367 
AUC 
Good 

07 
10 
1.5 

07 
01 
1! 
07 

1.iS 

07 
15 
07 

leng1h Uve Dead 

07 165. 23 
1.0 148 ..n 
1.5 59 64 

07 35 193 
07 21 2l11 
1.5 20 199 
07 3 711 
0.8 0 20 

07 0 '79 

08 0 0 
0.7 1 0 

Live+ % Type Otner 
dead seen SUNey Method species Comments Agency 

188 95 ~~ FOOT 4 0 0 0 13 20 00 40 

195 95 INDX FOOT 3 0 f) 0 60 DO 00 00 
123 95 INDX FOOT 0 0 0 0 20 33 00 40 
228 90 INDX FOOT 0 0 0 0 20 00 00 411 
228 90 INDX FOOT 0 0 0 0 20 00 DO 411 
.219 95 INDX FOOT 0 0 0 0 20 00 00 40 
81 9() INDX FOOT 0 0 0 0 20 00 00 40 
20 9D INDX FOOT 0 () 0 0 20 00 00 40 

79 95 IN OX FOOT 4 0 0 0 20 60 00 40 
0 90 IN OX FOOT 0 0 0 0 20 00 00 40 
1 60 IN OX FOOT 4 0 0 0 27 31 00 00 

Spawning surveys were conducted by both WDFW and the PNPTC I used the PNPTC data 
for the estimate because it had the most surveys (10), as opposed to three WDF surveys by the 
chum survey crew, and three by the coho crew The PNPTC data was reasonably consistent 
with the WDF surveys There are some inconsistencies in length of stream reach surveyed 
(the surveys varied between 0 7 and 1 3 miles in length) t am assuming the surveys were 
conducted with the intent to account for the majority of spawning activity, and that the length of 
surveys were adjusted accordingly 

Original estimate -Index (Entire spawned reach) = 343 {AUC) 
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Table 13. 1984 chum survey data 

lower Upper Live+ % Type other 
WRIA Year Month Day RM RM Lengttl Uve Dead dead seen survey Method spedes Comments Agel'tcy 

17 0285 84 9 10 Ob 07 07 J3 1 34 95 IND~ FOOT 0 0 0 0 20 33 DO 40 

17 0285 84 9 17 0.0 07 07 112 16 128 95 INDX FOOT 0 0 0 0 20 00 DO 40 

17 0285 84 9 18 00 12 12 114 26 140 90 INDX FOOT 0 0 0 0 61 00 00 00 
17 0285 84 9 18 00 1 3 13 84 18 102 99 IN OX .FOOT 0 0 0 0 20 00 00 00 
11 0285 84 9 :u 0.0 07 07 80 98 118 95 INDX FOO!_ 0 0 0 0 20 60 00 4() 

17 0285 84 9 25 00 1 0 10 47 105 152 so lNDX FOOT 4 0 0 0 20 00 00 00 
17 0285 84 9 25 00 1 0 1 0 65 123 188 90 IN OX FOOT 0 0 0 0 60 00 00 DO 
17 0285 84 10 2 00 01 DT 7T 236 313 95 INDX FOOT 0 0 0 0 20 60 00 40 

17 0285 84 10 8 00 1 0 10 -40 176 216 90 IN OX FOOT 0 0 0 0 20 00 00 DO 
17 0285 84 10 10 00 07 or ~ 264 323 75 IN OX FOOT 0 0 0 0 20 110 00 40 

17 0285 84 10 18 00 07 07 40 351 391 95 INDX FOOT 0 0 0 0 20 60 00 «J 
17 0285 84 10 14 f)() 01 0..7 43 298 341 90 IN OX FOOT 0 0 0 0 20 60 00 «J 
17 0215 84 10 31 00 01 07 32 365 3tn 90 IN OX FOOT 0 0 0 0 20 00 00 «J 
17 0285 84 11 7 00 01 ()7 2 ~ 51 50 INDX FOOT 0 0 0 0 24 60 00 «J 
17 0285 84 11 8 00 08 08 0 8 6 25 INDX FOOT 4 0 0 0 27 30 31 00 

17 0285 84 11 14 00 07 or 0 12 12 75 INDX FOOT 0 0 0 0 24 60 00 40 
Notes. 
Sept 18 survey card Cielailed ttle chum distribution -191ive, 12 dead from river mile o 0.02. and 95 live, and 14 dead from river mile o 2-1 2 
Sept 25 s.urvey card Cielailed the chum distribution - 11 liva. 37 daad from river mile 0 0.0 2, and 54 live, and 86 dead from river mile 0 2-1 2 

Summer 1985 

River mile 0.0-1.5 
61 
Oct 10 survey live + dead 
Poor 

Reach· 
Estimate= 
Method
Quality rating -
Comments- AUC result (-53 fish) is less than tHis method The Oct 10 live + dead count is probably a 

reasonably good estimate of spawning, given the dead seem to accumulate well in this small 
stream in many years 

Original estimate- Index (Entire spawned reach) = 64 (AUC) 

Table 14: 1985 chum suNay data 

WRIA Year 

17 028.5 85 

17 0285 85 

17 0285 85 

Summer 1986 

Reach· 
Estimate= 
Method
Quality rating -
Comments -

Lower Upper 
Mont II oav RM RM 

9 25 00 

10 4 00 

10 10 00 

River mile 0.0-1.5 
292 
AUC 
Good 
None 

07 

07 

0.5 

Uve+ % Type 
Length live Oea(J dead seen survey Mathod 

07 24 16 40 99 lNDX FOOT 
07 14 37 51 99 IN OX FOOT 

05 9 52 61 90 SUPP FOOT 

Original estimate -Index (Entire spawned reach) = 299 (AUC) 

Table 15· 1986 chum sUNey data 

lower Upper 
WRIA Year Month Day RM RM Length 

17 0215 86 9 17 00 08 08 

17 021J5 86 9 23 00 08 0.8 

17 0285 85 9 30 00 07 07 
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Live+ % Type 
Uve Dead dead seen SUt\ley Method 

14 5 78 95 INDX FOOT 

143 19 162 95 INDX FOOT 
69 118 187 90 INDX FOOT 

other 
species 

() 0 0 0 

0 0 0 1 

0 0 0 0 

other 
spedes 

0 0 0 0 
0 0 0 0 

0 () 0 0 

Comments Agency 

20 00 00 DO 

20 00 00 DO 

20 00 00 00 

Comments .Agency 

00 00 00 00 

00 00 00 00 
20 00 00 00 
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17 021J5 86 
17 0285 BlS 
17 02& 86 
17 0285 86 

17 0285 86 

17 0285 88 

17 028fl 86 

Summer 1987 

Reach
Estimate = 
Method
Quality rating 
Comments-

10 B 00 
10 20 00 
10 27 00 
~1 4 00 
~1 28 00 

~2 10 00 
01 02 00 

River mile 0.0-1.5 
464 
AUC 
Fair 

11 
10 

OB 
1 5 

15 
1 5 

15 

11 75 121 196 99 

10 13 162 175 90 
08 i 57 Ill! 90 
1 5 0 NC 95 

15 0 0 0 80 
15 0 0 0 95 
15 0 0 0 85 

INDX FOOT 0 0 0 0 2D 66 OD 00 
INDX FOOT 0 0 0 0 20 00 00 00 

IN OX FOOT .f 0 0 0 20 00 00 00 

IN OX FOOT 4 0 0 0 20 60 00 00 

INDX FOOT 0 0 0 0 21 00 00 00 

INOX FOOT 6 4 () 0 20 DO 00 00 

IN OX FOOT 4 0 0 0 24 00 00 00 

This AUC curve has an unusual shape Derivation of the period between Sept 25 and Oct 7 
was difficult The period between the Sept 25 and Oct 7 surveys continued to have significant 
spawning activity, since the dead count on Oct 7 rose to 363 fish, after a Sept 25 live+ dead 
count of 199 live + 99 dead = 287 total fish I extended the curve on a fairly level line from the 
Sept 25 data point for a while before dropping the slope to meet the Oct 7 live fish data point, 
in an attempt to account for the additional post-Sept 25 fish entry suggested by the difference 
between the Sept 25 live + dead count and the Oct 7 dead count 

A data inconsistency is the difference between the Oct 26 survey count (4 live, 28 dead), and 
the Nov 3 survey count (0 live, 196 dead) The surveyed reac.h was .longer for the Nov 3 
survey (river mile 0 0-1 5). vs river mile 0 0-0 8 for the Oct 26 survey However, the Sept 25 
(peak) survey observed no fish above river mile 0 8, so it seems unlikely a significant portion of 
fish were all above river mile 0 8 and therefore missed by the Oct 26 survey (there is no 
information on Nov 3 survey card regarding distribution of the fish observed) 

Original estimate -Index (Entire spawned reach)= 423 (AUC) 

Tabla 16. 1987 chum survev data 

WRIA Year 

11 0285 87 
17 0285 BT 
17 02115 tJ1 

17 0285 117 
17 0285 117 
11 0285 87 

17 02115. 87 
17 0285 87 

17 0285 87 

17 0285 87 

Summer 1988 

Reach· 
Estimate= 
Method
Quality rating -
Comments -

Lower Upper 
Month Day RM RM 

9 4 00 

9 15 0.0 

9 25 0.0 

9 25 08 
10 7 00 

10 16 00 

10 26 DO 
11 j 00 
11 12 00 
11 19 00 

River mile 0.0-1.5 
1,052 
AUC 
Good 
None 

03 

07 

08 

1.5 
10 
()8 

08 
1 5 

1 5 

1 5 

Uve+ % Type 
leng!ll Uve Dead dead seen survey Method 

03 0 0 0 99 INDX FOOT 

07 142 .f 146 95 INDX FOOT 

08 188 99 287 95 IN OX FOOT 

07 0 0 0 95 SUPP FOOT 

10 'ZT 363 390 95 IN OX FOOT 

DB 20 145 165 95 INDX FOOT 

DB 4 2tJ 32 95 INDX FOOT 

1 5 0 196 196 95 INDX FOOT 

1 5 0 133 133 95 SUPP FOOT 

1 5 0 132 132 95 SUPP FOOT 

Original estimate- Index (Entire spawned reach) = 1,127 (AUC) 
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Other 
species 

0 0 0 0 

0 0 0 0 

0 0 0 0 
0 0 0 D 

4 0 0 0 
0 0 0 0 
0 0 0 0 
4 0 0 0 
4 0 0 0 

4 0 0 0 

Comments Agency 

20 00 
20 60 
20 60 

20 00 

20 GO 
20 flD 

20 flD 
20 00 
2Q 00 
2Q 00 

00 00 

00 00 
00 00 

00 00 

00 QO 

00 00 
00 00 
00 00 

00 00 
00 00 
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Table 17 1988 chum survey data 

WRIA Year 

11 0285 BB 
11 0285 88 
17 0285 88 
11 0285 88 
11 0285 88 
11 0285 88 
11 0285 88 
17 0285 88 
17 0.285 88 

Summer 1989 

Reach
Estimate = 
Method
Quality rating -
Comments-

Lower Upper 
Month Day RM RM 

9 15 00 

9 26 00 

10 5 00 

10 5 06 

10 17 00 

10 11 0.6 

10 27 00 

10 27 06 

11 2 0 0 

River mile 0.0-1.5 
173 
AUC 

1.5 

15 

0.6 

15 

OIJ 

15 

06 
1 5 
1 5 

Length 

15 

15 
0.6 

09 
06 

09 
06 

09 
15 

Good . 

Live + 
Uve Dead dead 

206 50 256 
488 319 807 

266 822 1,088 

7 24 31 

22 BBO 902 

0 16 16 

0 637 IU7 

0 0 0 
0 305 305 

% Type other 
seen SU111ey Method species Comments Agency 

95 INDX FOOI 1 0 0 0 00 00 00 110 

90 IN D)( FOOT 0 0 0 0 60 00 00 110 

90 INDX FOOJ 0 0 . 0 0 61 DO ()() 110 

90 INDX F007 0 0 0 0 61 00 ()() 110 

95 INDX F007 0 0 0 0 20 61 ()() 00 
95 IN OX F007 0 0 0 0 20 61 00 00 

95 INDX FOOJ 0 0 0 0 20 61 00 00 

95 IN OX FOOT 0 0 0 0 20 61 00 DO 
eo SUPP FOOT 0 0 0 0 20 34 00 00 

Survey data doesn't clearly define timing and amplitude of peak period Dead count on Oct 4 
survey roughly equaled live + dead count on Sept 22 survey, indicating spawning activity must 
not have increased much after Sept 22 So, peak amplitude of curve was assumed to be close 
to the Sept .22 live col;Jnt 

Original estimate -Index (Entire spawned reach) = 185 (AUC) 

Table 18: 1989 chum survev data 

WRIA Year 

11 0285 89 
17 0285 89 

11 0285 B9 
17 0285 B9 
17 02.65 89 
17 0285 89 

Summer 1990 

Reach
Estimate= 
Method
Quality rating -
Comments -

Lower Upper 
Month Day RM RM 

9 13 0.0 

9 22 0.0 

10 4 0.0 
10 4 06 
10 13 00 
10 13 06 

River mile· 0.0-1.5 
63 
AUC 
Good 

0.5 
15 

0.6 
1.5 
06 
1 5 

Uve+ 
length Live Dead dead 

OS 21 9 30 

15 111 35 145 
O.G ff 101 112 

011 1 M 37 

06 ·o 104 104 

09 0 17 17 

% Type Other 
seen survey Method species CommeniS Agency 

90 IN[))( FOOT 0 0 " 0 20 OD 00 00 

BO IN[))( FOOT 0 0 0 0 20 IJO 00 00 

90 INDX FOOT 0 0 0 0 20 IJO 00 00 

90 INDX FOOT 0 0 0 0 20 80 00 00 

90 IN OX FOOT 0 0 0 0 20 60 DO 00 
90 INDX FOOT 0 0 0 0 20 60 00 00 

Survey data doesn't clearly define timing and amplitude of peak period Dead count on Oct 1 
survey roughly equaled live+ dead count on Sept 19 survey, indicating spawning activity must 
not have increased much after Sept 19 So, peak amplitude of curve was assumed to be close 
to the Sept 191ive count 

Original estimate - Index (Entire spawned reach) = 63 (AUC) 

Table 19 1990 chum survey date 

loNer Upper 
WRIA Year Month Day RM RM Length 

17 0285 90 9 5 0.0 1.5 15 

17 0285 90 9 19 oo 06 O.f 

17 02~ IN) 9 ·19 O.fS u 09 

17 0285 90 10 1 11.0 06 06 

17 0285 90 10 1 DIS 15 09 

11 02BS 90 10 10 00 ·06 0.6 
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Live Dead 

2 1 

26 B 

0 0 
10 2a 

0 1 

10 14 

Uva+ % Type 
dead seen survey Method 

3 95 Jf!CJX FOOT 

34 85 INDX FOOT 

0 99 INDX FOOT 

.38 90 INDX FOOT 
1 95 /NO)( FOOT 

24 95 INDX FOOT 

other 
species 

0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Commenl:9 Agency 

21J 60 

20 60 

20 60 
20 IJO 

20 60 

20 60 

00 00 

fS1 00 

81 00 

61 00 
61 00 

81 00 
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17 0285 90 10 10 OB 15 09 0 0 0 
17 0285 90 10 18 00 06 06 4 12 16 

17 0285 90 10 18 0.6 15 09 0 0 0 
17 0285 90 11 5 0.0 1.5 1.5 1 0 1 

Notes 
Sept 5 survey card noted the 3 obsesved tlsh were on a redd in the lower 0 1 mile of S1ream 

Summer 1991 

River mile 0.0-0.8 
125 
AUC 
Good . 

/ 

95 IND)(. FOOT 0 0 0 0 2D 80 f$1 00 

~~~ JND)( FOOT 0 0 0 0 20 61 00 00 

95 INI»>. FOOT 0 0 0 0 20 61 00 00 

85 IND>I. FOOT 0 0 0 0 20 00 00 00 

Reach~ 

Estimate= 
Method
Quality rating -
Comments - Survey coverage extended only to RM 0 8, but I assumed survey reach length was adjusted 

accordingly to account for majority of spawning in stream 

Original estimate - Index (Entire spawned reach) = 121 (AUC) 

Yable 20. 1991 chum survev data 

LoNer Upper Uve+ % Type Other 
WRIA Year Month Day RM RM Length Live Dead dead seen swvey Method r;pecias Comments A!Jency 
17 02l5 91 9 16 00 08 08 4 4 8 99 IND)t FOOT 0 0 0 D 20 00 eo 00 
17 0265 91 9 21 00 01 08 liD 1 67 95 ~I»( FOOT 0 0 0 () 20 00 00 00 
17 0285 91 10 g 0.0 0.7 07 33 53 N 95 JND:X. FOOT 0 0 0 0 20 00 00 00 
17 0285 91 10 16 00 0.7 01 16 20 36 95 INDX FOOT 0 0 0 0 20 00 00 00 

Notes 
Sept 16 aurvey card noted chUm wana all observed below river mile o 2 Flow was described aa so low lhat upstream passage past extrema lower end of stream 
was unak~ly 

Summer 1992 

Reach
Estimate= 
Method
Quality rating -
Comments· 

River mile 0.0-1.5 
616 
AUC 
Good 
None 

Original estimate - Index (Entire spawned reach) = 614 (AUC) 

Tabla 21 1 S92 chum~ data 
I Lower Upper Live+ % 

WRIA Year Month Day RM RM Length live Dead dead seen 
17 02115 92 9 3 00 02 02 27 0 27 90 

17 02115 92 9 . 3 02 10 OS 20 0 20 w 
17 02115 92 9 3 10 15 05 0 0 0 90 

17 0285 92 9 15 00 00 00 150 13 223 95 
17 0285 ' ! 92 9 15 00 06 16 179 78 257 110 
17 ozss T 92 9 15 0.6 1.5 09 37 5 42 80 

17 0285 92 9 24 00 06 16 173 192 355 90 
17 0285 92 9 24 0.6 15 0.9 46 33 84 90 
17 02/JS 92 10 6 00 15 15 39 277 316 90 

17 0285 92 10 12 00 06 16 32 207 239 SIS 

17 0285 92 10 12 06 1!1 09 6 62 G8 95 
17 0285 92 10 21 0.0 . 0.6 16 5 so 55 95 

17 02B5 1 92 10 21 06 1.5 09 1 35 35 95 
Notes 
Sept 3 :svrvey card noted low flow and log jams would make fish passage difliCtJit past river mile 1 o 
Sept 24 survey card noted all fish were below rtver mile o a 
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Type 
survey Method 

iNDX FOOT 

INDX FOOT 

INDX FOOJ 

INDX FOOT 

IN D)( FOOT 
IN D)( F001 
1"!._1». FOOl 

IN I». FD07 

/Nl»>. FOOT 

INDX FOOT 

fNDX FOOT 

INDX FOOT 

INDX FOC?_T_ 

Other 
spedes Comments Agency 

0 0 0 0 fiO Sf 00 00 
0 0 0 0 60 61 00 00 
0 0 0 0 60 61 00 00 
0 0 0 0 00 10 60 31 
0 0 0 0 20 61 00 00 

0 0 0 0 20 61 00 00 

0 0 0 0 20 60 81 00 

0 0 0 0 20 flO ff 00 
0 0 0 0 20 80 61 ao 
0 0 0 0 20 60 61 00 
0 0 0 0 20 80 81 00 
0 0 0 4 20 61 00 00 

0 0 0 4 20 61 00 00 
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Summer 1993 

Reach
Estimate = 
Method
Quality rating -
Comments-

River mile 0.0-1.0 
110 
AUC 
Good 
Survey coverage extended only to RM 1 0, but I assumed survey reach length was adjusted 
accordingly to account for majority of spawning in stream 

Original estimate -Index (Entire spawned reach)= 108 (AUC) 

Table 22 1993 chum survey data 

lower Upper live+ % T)lpe Other 
WRIA Year Month Day RM RM Length Uve Dead dead seen survey Method species comments Agency 

17 0285 93 8 31 00 1 5 15 0 c 0 95 IN OX FOOT 0 0 0 0 20 00 00 00 

17 0285 93 9 16 0.0 10 10 20 1 21 99 SUPP FoOT 0 0 0 (J 10 20 60 37 
11 0285 93 9 20 00 10 1.0 53 8 61 80 INDX FOOT ~ 0 0 0 20 00 00 00 

11 0285 93 9 ·n 00 10 10 50 32 82 90 IN D)( FOOT 0 0 0 (J 20 00 00 00 
11 0285 93 10 4 DO 10 10 26 76 102 85 INDX FOOT 3 0 0 0 20 00 00 00 

17 0285 93 10 11 0.0 10 1.0 10 '" S4 85 IND~ FOOT 3 0 0 0 20 00 00 DO 

11 0285 93 10 18 00 03 03 4 17 21 90 IN D)( FOOT 0 0 0 0 20 00 00 00 

11 0285 93 10 27 DO 0.8 0.8 1 20 21 80 IN D)( F001 4 0 0 0 20 00 00 DO 

Notes 
Sept 16 survey card noted an fish below 101 Some spawning activity starting water temp =51 degrees 

Summer 1994 

Reach
Estimate= 
Method
Quality rating • 
Comments -

River mile 0.0-1.5 
15 
AUC 
Good 
Survey coverage this year only {usually) extended up to river mile 0 3 or 0 4 This may be due 
to passage impediments in the lower stream that discouraged upstream movement past this 
point I assumed survey coverage was conducted accordingly to account for majority of 
spawning Sept 23 survey was considered an outlier and not used in AUC curve 

. Original estimate -Index (Entire spawned reach)= 16 {AUC) 

Table 23: 1994 ellum suNev data 

WRIA Year 

11 026S 94 
17 0285 94 

11 0285 94 
17 0285 94 

17 0235 94 

17 0285 94 

17 0285 94 

Summer 1995 

loiNer Upper 
Monll'l Day .• RM RM 

9 8 00 

9 15 00 
9 22 00 

9 23 o6 
9 30 0.0 

10 i 00 
10 7 00 

River mile 0.0-1.5 
223 
AUC 
Very good 

03 
04 

0.8 
1 0 

03 

03 

05 

leflgth Uve Deed 

03 0 0 

04 7 0 

08 9 2 
1 0 4 2 

03 4 4 

03 0 2 
05 0 4 

Uve+ % T)lpe Other 
dead seen au_Ney Method species Comments Agency 

0 90 IN D)( FOOT 0 () () 0 20 00 00 00 

1 85 IN D)( FOOT 0 () () 0 20 00 00 00 
11 90 I NO~ FOOT 0 0 0 0 20 00 DO DO 

6 99 SUPP FOOT 0 0 0 0 10 20 60 37 
·8 90 IN D)( FOOT 0 () () 0 20 00 DO DO 

2 90 IN D)( . F001 0 0 0 () 20 00 DO 00 
4 99 SUPP FOOT 0 0 0 0 14 18 20 37 

Reach
Estimate= 
Method
Quality rating -
Comments · AUC estimate was derived from pooled WDFW and Jamestown S'Klallam Tribe spawning 

surveys 
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Original estimate - Index (Entire spawned reach) = 206 (AUC) 

T11bla 24 1995 chum survey data 

! 
WRIA 1vear 

11 0265 95 

17 0285 95 

17 028S 95 

17 0215 95 

11 fJU5 95 

11 0265 9$ 

11 ous 95 

17 0285 95 
17 0285 95 

17 021/S 95 

Summer1996 

Lower Uj:lper 
Month Day RM RM 

B 22 00 

8 31 00 

9 8 00 

9 11 0.0 

9 15 00 

9 20 00 

9 22 00 

II 27 00 
9 28 00 

10 04 00 

River mile 0.0-1.5 
30 
AUC 
Good 

02 

02 

02 

OS 
02 

10 

02 

10 

02 

10 

Live+ % Type 
Length live Dead dead 11aen survey Method 

02 1 0 1 99 SUPP FOOT 
02 2 f) 2 99 SUPP FOOT 
02 79 0 79 95 SUPP FOOT 
05 11 4 15 80 INDX FOOT 
0.2 48 39 n 95 SUPP FOOT 
10 86 51 137 85 INDX FOOT 
0.2 42 14 116 95 SUPP FOOT 
1() 61 t1 152 80 IND'X. FOOT 
02 45 87 132 95 SUPP FOOT 

10 6 89 95 90 IND'X. FOOT 

Other 
species 

0 0 0 
0 0 0 

0 0 () 

0 0 0 

0 0 0 
0 0 0 

0 0 0 
0 0 0 . 
0 0 0 

0 0 0 

Reach
Estimate= 
Method
Quality rating -
Comments - Both WDFW and Jamestown S'Kiallam Tribe conducted spawning surveys 

inconsistent with WDFW data, so l .did not use tribal data in AUC estimate 

Original estimate - Index (Entire spawned reach) = 34 (AUC) 

Table 25. 1996 chum sUfVey data 

VVRIA Year 
17 0285 96 
17 0285 98 

17 02!5 96 

17 02115 96 
17 0285 9EI 
17 0285 96 

17 0285 96 
11 0285 96 
17 0285 98 

11 0285 96 

Summer1997 

Lcwer Upper 
Month Dey RM RM 

8 29 00 
9 10 00 
9 13 oo 
i 18 00 

9 19 00 
9 26 00 

9 .28 00 

10 4 0.0 

10 7 DO 
10 11 0.0 

River mile 0.0-1.5 
61 
AUC 
Good 

02 
02 

15 
05 

15 

1 5 

08 

Off 

1 5 
OS 

Live + % Type 
Length Uve Dead dead seen survey Method 

02 0 0 0 95 IN OX FOOT 
0.2 0 0 0 90 IN OX FOOT 

15 0 1 1 9! SUPP FOOT 
05 13 3 15 85 INC»t. FOOT 
1 5 7 1 8 95 SUPP FOOT 

15 4 1 5 95 SUPP FOOT 

08 12 4 16 85 INDX FOOT 
06. 11 6 17 85 INDX FOOT 
1 5 7 8 15 95 SUPP FOOT 
o·s 3 1 10 85 INDX FOOT 

Oltler 
species 

0 0 0 

0 0 0 

0 a 0 

0 0 0 

0 0 0 

0 a 0 

0 0 0 

0 0 0 
0 0 0 

0 0 0 

Commenls Agency 

() 13 20 48 31 

0 13 20 48 37 
() 10 20 41 37 

0 20 33 00 00 

0 15 20 48 00 

0 20 00 00 00 

0 15 20 48 00 

0 20 00 00 00 

0 15 20 48 37 

0 20 00 00 31 

Tribal data was 

Commenls Aqaoof 

Q 20 00 00 00 

0 20 00 00 00 

0 15 20 00 37 

0 20 00 00 00 

0 15 20 00 37 

0 15 20 00 37 

0 20 00 00 00 

0 20 00 00 00 

0 15 20 00 37 

0 20 00 00 00 

Reach
Estimate= 
Method
Quality rating
Comments - AUC estimate was derived from pooled WDFW and Jamestown S'Kiallam Tribe spawning 

surveys Endpoint of AUC curve not defined directly by survey data I assumed spawning 
ended on -Oct 26, - 10 days after last survey on Oct 16 

Table 26· 1997 chum survey data 

Lower Upper 
VVRIA Year Month Day RM RM L.el'lglh 

11 0285 91 9 10 0 15 15 

17 0285 91 9 24 0 15 1.5 

f7 028~ 91 10 2 0 15 15 

17 028!. 97 10 8 0 Hi 15 

17 0285 97 10 15 0 15 15 
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Live+ 
Uve Dead dead 

1 2 9 

11 2 13 

23 4 27 

11 4 15 
14 3 11 

% Type Oltler 
seen survey Method species 

90 SUPP FOOT 0 0 
90 SUPP FOOT 0 0 

BO SUPP FOOT 0 () 

90 SUPP FOOT 0 0 

90 SUPP FOOT 0 0 

0 () 

0 0 

0 0 

0 () 

0 0 

Commerrts Agency 

11 20 

13 20 

10 u 
12 23 

12 23 

40 37 
00 37 
00 37 
00 :n 
00 31 
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Summer 1998 

River mile 0.0-1.5 
98 
AUC 
Very good 

Reach
Estimate = 
Method
Quality rating -
Comments- Most of curve well defined by survey data points 

spawning period 

Table V 1998 chum survey data 

Lower Upper 
WRIA Year Month Day RM RM Length 

17 0285 98 8 25 0 0.1 
17 02&5 98 9 1 0 0.1 

17 0285 98 9 11 0 03 
11 0285 98 9 18 0 0.4 

11 0285 98 9 24 0 OS 
11 0285 98 9 30 0 11.5 
17 0285 98 10 7 0 05 
11 0285 98 10 14 ' 0 02 
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01 
0.1 

03 
04 
o.s 
OS 
05 
0.2 

live+ % 
Live Dead dead 599n 

0 0 0 90 
0 0 0 90 

12 0 12 80 
47 1 48 80 
52 14 66 85 
25 18 43 85 
9 20 29 80 

1 4 s 80 

Very low stream flow during most of 

Type Other 
survey Method species 

0 0 0 

JHDX FOOT 0 0 0 

IHDX FOOT 0 0 0 

JHD)( FOOT 0 0 0 
"'!_I))( FOOT 0 0 0 

JND)( FOOT 0 0 0 
IN I))( FOOT 0 0 0 

IND)( FOOT 0 0 0 

0 

0 
0 
0 

0 
0 
0 
0 

ComiTlEills Agency 

:woo 
2000 
2D 00 

20 60 
2D 60 

2D 00 

20 00 

2D 00 

00 00 

00 00 
00 00 

00 00 

00 00 

00 00 

DO 00 

00 00 
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Appendix 15 - Oungeness R. (WRIA 18.0018) summer chum natural spawning escapement 
summary 

lntroductlon 

Summer chum have been regularly observed in the Dungeness R during spawner surveys (Table 4, 
Appendix 16) Prior to 1981 spawning ground counts in the mainstem Dungeness R were conducted 
primarily for pink salmon (odd years only) below the Woodcock Road bridge {RM 3 3), with occasional 
surveys up to the HW 101 bridge (RM 6 4) During this time period directed chinook surveys were 
sporadic, and were mainly conducted on even-numbered years, when no pink salmon surveys were 
conducted and/or manpower was available, and pink and chinook salmon passing upstream of RM 10 5 
were counted at the WDFW Salmon Hatchery weir In 1981 the permanent weir at the Salmon Hatchery 
was removed Spawner survey effort for chinook and summer pinks was subsequently expanded in the 
basin to make up for the loss of fish counts at the weir, and to provide data to conduct escapement 
estimates for these species in a manner consistent with those used on other river basins Since 1986 
there has been a consistently high chinook-directed survey effort throughout the Dungeness R basin, as 
part of the WOFW Dungeness R chinook recovery program Though these surveys were directed at 
chinook, they also enumerate a'ny chums or other salmon species observed 

Survey conditions in the lower Dungeness River are often poor, with limited visibility in pools throughout 
the season due to snowmelt When stream flows are elevated by fall rains (typically mid-October to mid
November), the opportunity to conduct meaningful spawner counts ranges from extremely poor to 
impossJble 

Available population data 

Table 4 (Appendix 16) summarizes the available survey observations for chum in the Dungeness 
watershed (WRIA 18 0018) In the annual time period Aug 1-0ct 31 As discussed earlier, because there 
were no historical directed chum survey effort in this river basin the majority of the chum survey 
observations recorded in the WDFW spawning survey database are only for those surveys where 
summer chum were directly observed There were many more surveys conducted in the basin for other 
species each year, but no chum were observed there were no records coded as chum surveys entered in 
the database (as opposed to those streams that dedicated chum surveys are conducted, and database 
entries are made even for surveys where counts of the target specie(s) were zero) 

Most observations of live and/or dead chum are confined to the lower river reach (RM 0 0-6 6), With only 
two observations upstream of RM 6 6 {these occurred on 9/23/85 and 9/13195) Most individual 
observations range from one or'two up to -30 fish The highest count was 169 live and 10 dead on 
9t22n6 · 
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Appendix 16 - Table 1 -Comment codes for WDFW spawning survey database 

Area surveyed 

0 Partial index survey 

1 Intertidal 

2 Includes tributary·in index 

3 Holes not surveyed 
4 Right bank side channel 

5 Left bank side channel 

6 Includes area above index 

7 Includes area below index 
8 Right bank survey 

9 Left bank survey 

Survey timing 

1 0 Peak survey 

11 Survey too early - before peak 

12 Survey too late - after peak 

13 Early run 

14 Late run 

15 Middle run 

16 Redds observed - after peak 

Water conditions 

20 L()W ~ clear 

21 Low - medium 

22 Low - muddy 

23 Medium - clear 

24 Medium - medium color 

25 Medium - muddy 

26 High - clear 

27 High - medium color 

28 High - m1:1ddy 

29 

Viewing candi1ions 

30 Dark 

31 Dark in pools 

32 High glare 

33 Some glare 

34 Raining 

35 Snowing 

36 Frozen 

37 Pgrtly frozen 

38 Water turbid 
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Stream conditions 

40 Needs stream improvement work 

41 Impassable log jam 

42 Passable log jam 

43 Man-made block 
44 Damaging channel work 

45 Damaging bank work 

46 Damaging diversion · 

47 Passable beaver dam 

48 Impassable beaver dam 
49 Evidence of scouring 

factors affecting fish abundance 

50 Heavy poachir)g 

51 Light poaching 

52 Heavy predation 

53 Light predation 

54 Stream dry 

55 stream frozen 

56 Fish kill 

57 Stream too low 

58 Illegal set netting 

59 Recent habitat alteration 

Card information 

60 See card for additional comments 

61 Count breakdown available from card 

62 Summary card 

63 Escapement estimate survey 

64 Area sutveyed unknown 

65 Spot observation 

66 Live tagged fish observed 

67 Dead tagged fish observed 

68 Tag recovered 

Miscellaneous 

70 Most carcasses have washed out 

71 Heavy siltation 

72 Count in holes estimated 

73 Partial count 

74 Exposed redds due to low flow 

75 Actual dead count higher than shown 
76 carcass counts only 

77 Tag recovery surveys. Sampled carcasses were 

marked. 
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Appendix 16 • Table 2 ·Agency codes for WOFW sp.awning survey database 

Null Wash. Dept. of Fisheries I Fish and Wildlife 

00 Wash. Dept. of Fisheries I Fish and Wildlife 

NR Wash. Dept. of Natural Resources 

DG Wash. Dept. of Game 

DW Wash. Dept. ofWildlife 

FW U.S. Fish and Wildlife Service 

FR Fisheries Research Institute (U\N) 

SM Seattle Metro 

ST Small Tribes Org. of Western Wash. 

01 Undefined 

02 Chehalis 

03 Chinook 

·04 Colville 

OS Cowlitz 

06 Duwamish 

07 Hoh 

08 Lower Elwha 

09 Lumni 

10 Makah 

11 Muckleshoot 

12 Nes Perce 

13 Nisqually 

14 Nooksack 

1~ PortGa~ble 

16 Puyallup 
17 Quileute 

18 Quinault 

19 Samish 

20 SaukMSuiattle 

21 Shoalwater 

22 Skokomish 

23 Skykomish 

24 Snohomish 

25 Snoqualmie 

26 Squaxin 

27 Steilacoom 

28 Suquamish 

29 Swinomish 

30 Swinomish (aboriginal) 

31 Tulalip 

32 Umatilla 

33 Upper Skagit 

34 Warm Springs 

35 Yakima 

36 Stillguamish 

37 Jamestowm S'klallam 
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40 Point No Point Treaty Council {PNPTC} 

25 Snoqualmie 

26 Squaxin 

27 Steilacoom 

28 Suquamish 

29 Swinomish 

30 Swinomish (aboriginal) 

31 Tulalip 

32 Umatilla 

33 Upper Skagit 

34 Warm Springs 

35 Yakima 

36 Stillguamish 

37 Jamestowm S'klallam 

40 Point No Point Treaty Council (PNPTC) 
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Appendix 1.6 -Table 3 -Species codes for WDFW spawning survey database 

1 Chinook 
2 Chum 

3 Pink 
4 Coho 

5 Sockeye 
6 Steel head 
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Appendix 16 -Table 4 - Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRlA 15.0369, < WRIA 19), August 1 -October 31 time period, 1943 -1998 return years. 

Data souce- WDFW spawning ground Clatabase (WI)FW, Olympia WA), October 1999. 

WRIA 

15 0977 

15 0377 

Lower iu~~;;·· ··:· ·· ·-· ~----,---r-Li-ve_+__,---,----,r,-ype--r--r---·- · · · 

Date River mile! River mile ! Length I Live DeaCI dead Vis Reclcls survey Method other specieS 

10/13119&1 o.o: ...... 1·~:. _ ... 1_.s-+: __ ol---o+---o+--o+--o+s_u_P_P-+IF_o_o_T-+I--f_.._; ..•. 
1012011981 o_o~ 1.5~ 1.5! o o o o SUPP FOOT I 

-i----+--t--f--1--1--+---+-t-~·--· 

:comments·--·· !Agency I 
I 
i ., ··--+: ---1 

f-1_s_o_s_77_-+-_912_21_19_8_3+-__ o._o;....! ..... _ ~ .. 3~ .. _ . _ 1.3i _o+---o+---o+-_7_o+--O+-IN_o_x--I_Fo_OT_-+--+-.,_: 

f-1_s_o_3_77_-l-_912_81_19_8_3+---o._o;....: _ .. -~:~:. .. ... _1_.s~i __ o+---o+---o+-_7_o+--O+I_N_o_:x.--I_Fo_o_T-.~_+-_ _l+-, _ .: ....... 

15 0377 100/1983 0.01 1.5: 1.5~ 0 0 0 80 0 INOX FOOT ! 
~----11-----+-·---'·-... ...... _ - .... ·-·-'---+--+---+--+--+--+----+-+---'-· . 
15 0379 10/611981 0.1j 0.3. 0.2j 0 a 0 5 SUPP FOOT 

f-1-5_03_7_9--II-1-0I-14/-19_8_1+--·o.1f· . . --1 ~o ; . -.... -1.-10~1---0+---0+---o+--9-8+---+-S-UP-P--II-F-00-T-I---I-i·- ., 
1------11-----+---+ ---···· ... ·;· ·----!---+--+---+---+--+--+---+-+--+-·· .. . 

28 

21 

40 

I 40 
. t- I : J 40 .. ; ... -

40 f-1_s_o_3_7_9--ll--1o_l7_t_19_8_3+----o.o! __ ..... o .. ~~ . ... _o_.2+: __ ol---Io l---o-+-_5o-+---+s_u_P_P-+F_oo_T-+-I-+i .... . 

f-1_5_03_a_7--lt--9t_161_19_8_1+-__ o.~j__ ... o~:.. .. __ o_.s+---o+---o+---o+-_a_a+---+s_u_P_P--+_FOO_T--+-+--+i _ _ _ 20 

f-1_5_03_8_7--11--91_231_19_8_1+-__ o.~l_ ..... o.s ...... _o __ .s+
1 
__ ol---ol---lo 1---9-18 1---+-s_u_P_P-+F_oo_T-+-1-+·- . 20_ 

.. ---+----! 
40 .. .:.._-+---t 
40 

. -- --+----1 
I 40 15 0387 9129/1983 0.01 1.0: 1.0 o o o 80 o SUPP F.OOT : 

f-1-5_03_8_7--11--1017_/_19_8_3+---o.oT - ~~-.~~:~; __ ·_·_-_-o_-.~5:~~~-lo;_-_-_-_o~~~~~o~~~-s_o~~~~-o;_s~u-P_-P_-:1-F~o~o~T~:~~~~ ........ ~~. ~ · · 
---+~---! 

I 40 
···---+~---! 

15 0387 10/14/1983 0.01 o.s: 0.5· 0 0 0 60 0 SUPP FOOT 
~----11--~--+---· ....... - . . ... . -+---+--+---+--+---+--+----1-+--i-1 -

> 40 

0 GOi 20 15 0389 10/211946 O.oj 0.2 0.2 69 56 125 SUPP FOOT 4 o: 0 

15 0389 10/25/1968 ·-o.ol 0.5 -0-.5+--1-7+---111---18-1--+---tS-U_P_P-+F-O_O_T-+--11--+.. ... .. "io; .. --+---t 
1-----+---f--·---' . . "---+---+---1--f----11-----1--+---+-t-+-
15 0389 10/2/1969 0.3: 1.0' 0.7 17 2 19 99 SUPP FOOT ! 20 
f-1-5_0_3-89--tl-0_122/_1_96_9+---0.~ . .. 0.5 . ... --0-.-!5!'----o+---oi--0+--99+--10+-SU_P_P--IF-0-0-T-+-I---+! 

I 

' . ..----+--1---+---1---11---+---+--+-+---'; ...... 
15 0389 10/15/1974 6.2; 6.4· 0.2 0 0 0 SUPP FOOT ! I 

1-----+---+--- ....... ···-+--+---+--t--+--+--1----i--l-· ~ .. 
1s oas9 1017/1975 o.o! t.s. 1.s 98 104 202 90 INDX FOOT I ! I 

1------11-----+---·-t .... .. ; 
f-1_s_o_a_9_9--II-1_DI_141_19_B_1+-__ o .. o-'-~ .. o~~ : ... __ o_.a+---o+---o+---o+-_9_8+---+s_u_P_P--+_Fo_o_r--+-+-·-'-: _ . 
15 0400 10/311977 0.1! 0.3 0.2 0 0 a 99 SUPP FOOT 

...... --t---+---+--+--+---+---1---+-t-• .. - ... 
15 0400 9/18/1981 O.Oj 1.0· 1.0 0 0 0 99 INDX FOOT 
15 0400 10/611981 o.oT o.s .. ···-o-.3+---o+---o+---ol--1-oi--+,-NDX--+F-0-0-T-+-+--i-;. --

- -· --+--+---+--t--+--+--1----1--+-+-1 .. 
15 0400 10/1311981 O.Oi 1.0 1.0 0 0 0 0 SUPP FOOT 

1-----+----+-----+ .. 

15 0400 10/1411981 O.ol 0.5 .. -0-.5+---0+---0+---01--98-+--+1-NO-X-+F-00-T-+-f- .. ~ 
~----11-----+-----.. . . ........ --+---1--+---+---1----1---1----11--+ 
15 0400 10/20/1981 0.0' 1.0, 1.0 0 0 0 0 0 SUPP FOOT 
~----11-----+----+- ... . ..... ---+---+--+---+--+--+--+---+-+--+ ........ . 
f-1_5_o_4~o_o--ll-1_012_7_11_9_&_1+-__ o·~- _. . . ~:o.;. ... __ t._o+---lo 1---o+---o+--90+---+-'N_o_x_r-F_OO_T-+--1--'-i _ .. 
15 0400 9128/1983 0.0~ 0.7, 0.7 0 0 0 90 INOX FOOT I 

1-----+---f--- .. - .. ··--+--+----11----1---f--"11----1---+--1~ .. 
15 0400 1016/1983 O.Oj 1.0 1.0 0 0 0 75 INOX FOOT ~ 

.. .. ....._--1---1 
20 

11. :1 i 
..;..1--1----l 

r-+----1 
.. ·'""'-+--4-10 

20 . .... 
11 

00 

20! 40 
. "i-i -+----1 

28: 40 
··4--+--1 

20; .. +i--+-__ 40-1 

11 20i 34 

1------1---+---·-'- ....... ---+---l--+---+---l----l---l----ll--+---'-
f-1-5_04_0_0--II-1-0/_131_19_83-+--·0.0-j . .. .. ~·.?~ _ ·--1._01--0-I---0+---0+--7-0+---IOI-IN_D_X__,~L...F_OO_T-+--I-...:-1 .. • • • 

15 0400 1012611989 0.0: 0.5; 0.5 0 0 0 INOX FOOT 
f------11-----+---- .J.. • •. , ...... ·-+---+--+---+--+--+--..:.._--+-+--
15 0400A 9121/1983 o.oj o.~~ ·----o._,al---o+---o+---o+--+--+-su_P_P--f_FOOT_--1-+--T:- , , 20 ~(,_i -+---40--1 
15 0400A 10f611983 0.01 0.2! 0.2 0 0 0 75 SUPP !FOOT 1 : GO· j 40 I .. ·- .... ··---+--..,..-+--+--+---+---1--+---+--+- I 

f-,_s_o_4_oo_A+1_o,_1_31_1e_8_s+-__ o.o-!.. . ..~:~ .... __ o_.2+---o+---o+---ol--60-+--o+s_u_P_P-+F_OOT_-+-+--!i._.. _ . . ... +----11---40-1 
15 0401 10/8/1989 0.0' 0.3: 0.3 0 0 0 75 SUPP FOOT 60: 4Q 

f-1-5-040--1-1-1-0/_1_31-19_8_3+---o:ol- . .. O~S~ .. --0-.3+---0f----01---0+--60-+---0+-S-U_P_P-+F-OOT--+---'1--- .. .. .. .... 40 

15 0404 9/1811968 O.or o.s; ---0-.-ISr--o+---0+---0+--+--2+-IN_D_X--1-FO-OT-+--+---i-!. ·;· . - '2sf ..... 
1------1----+-----t·· · · · .. _ r ... --+---+--1---+---+--+--+---+-1--!:·- -··· i ··· -:- .. ·-+-+--i 
l-1_5_04_04_+-1o_J_18_1_19_7_2+---o_.-+o ..... __ o~_i ___ .. _o_.5.~-_4_5+-_3_oi-_75-+--+--+'N_o_:X_+-F_oo_T-+-.JI-.l .. _ " . _ .. _ .. -+---1'-----1 
15 0404 1013/1977 o.o! 0.41 0.4 1 0 1 95 SUPP FOOT i , 21: 

1-1-5_04_04_+9-12_3_/_19_8_1+----o.-;,r . .. .. t.oT ---·-1.-ot-1
1 

--,-+---o+---1+--9-8+--+,N..:..O_X--1-F-0-0T--11--+--t-i ... , :· .. aa: .. -11 20 40 
1-----1----+---:-+· - ·- '""'"""t"' -·--+----1--+---+--+---1--+---+-+--+ .......... - -- .. -1---+---1 
15 0404 1016/1981 0.1[_ ___ 0.3! 0.3l 0 0 0 5 INOX FOOT : .• l _ "-· oo:_ 29 3!1 40 
1-------r-----t----~ -r--r----1 
15 0404 10/14/1981 o.oi o.s; 0.5 0 0 0 98 INOX FOOT i : · 20: 40 
l-1-s_o_.w-4_--l-to-12-o-,-19_8_1+---o.-or-_~-o-.5r--o-.5+---o+---of----lo t---99-+---+IN_o_x-+F-o_o_T-+-i---lj1._T.-.J~2i_2_o+---l--4-lo L.1_5_D44l __ •__J.__912_1_1_19_8_3_.L_ __ o._oL_ __ 1._3,_! ___ 1_.3_,_ __ 2.L_ __ o..__ __ 2L__ao-L __ o,LI_N_ox_..LF_o_OT_....___.__,!:.._ _ -· : : 1 40 
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Appendix 16- Table 4- Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRJA 19), August 1 -October 31 time period,1943 -1998 return years. 

Data souce-WDFW spawning ground dataoose (WDFW. Olympia WA), october 1999. 
r 

lwRrA 

I Lower Uppec ~---T~- IUve·+-.,..--,1 ---.,-Ty-pe-,.-1.-.------'--1~.- --- . --,.-----; 

!Date River mile River mile jlength I LiVe I Dead I dead !Vis IRedds survey !Method Othet species !comments [Agency r 

!15 0404 : 9/28/1983 o.o _ _2·~--- 1.0! 31 1 I -~--- ao: 2 INDX FOOT ! ; 401 

)150404 ; t0/6/1983 0.0 _1.0! __ 1.0
1

j __ 11 +---~- -- 7~[ OINDX FOOT 1 0 0 ~-so:· ~:.·j_-_-~ 
:15 0404 110/1311983 0.0 0.5J 0.5, o, o, 0' so, 0 INDX FOOT I ! : ! 401 
f--- --t----+-- - -1--·- - 1'''' -·--,--T-- ; ... ; : --: - . ·; . ·; -~ 

~-~:_:_:_:_:_+-1-0J_9~_:_,_~_3+---:_::+-_ _ o_1:_: !, _ . -~-~r-- : ; --~i -·--::-tl--:ol!-::-~-x-l_!-::-o-:-lf-+-+-+-i -+l_-2o1 .. -~: ... ~~~ 
15 0405 10/611983 o.o o.3! -- o.3: o at·-· ol 7oj 1SUPP FOOT I I , · ! 4o1 
i---- -+---t-- - -1-------r: ·---+- --·~- ·-;;r >! - r . . .. ----·--' 
!-1_5_04_0_5_!-1_01_1_31_1_98_3+-__ o._o-l-__ o __ .3~ .... -· 0.3j 0 ~--~ 80, 0 SUPP FOOT J __ j . . ... J. ~ 
115 0407 1011311983 o.o o:.i o.8• o oL o· 80 o SUPP FOOT : i .·. ·- _i __ 4ol 
r-,-s-04_1_2-t-9,-1-at-ts_e_a+---o.-o-t---o~.·-·--o:sr-""'i4r--o! .. -;~· 351Nox FooT L~3.!.. 13 I 
I-1-5_04_1_2-+--9-12-4/-1-97-0+---0-.0+-·--o.81 .. ---o:ar~c--ri1j 99 INDX FOOT 1 0 0 oi 1~;. ~~: ~ --- : 

!-1_5_D4_ 1_2_i-1 _1019_1_19_7_o+-_ _ o._o-l-_ _ o_•i-- --•4 22 --r---, :_9_ot-_3_9+J_N_ox_7-.. F_oo_T-+- -t--t--l--+i ... ~~~-. _,~: . _! __ 

l-h_s_04_1_2_t-912-21_19_7_1+---o-_o-l---o-.s-ll-~ 38 2 -~ 95 lNDX IFOOT J ~o_:. 13 .J ___ _ 
l-1-5_04_ 1_2_t-10151 __ 19_7_2+-_ _ o._o-I---0-.8-t! --·~ 93 ~- 101 ! 95t INOX FOOT ! 20: 13; j 
15 0412 1011811973 0.0 0.21 0.2! 0 "63j 63f 95 lNDX FOOT ~ -·~2; 00~ .... t-
~----~-----+----+----;------ ~ +-
15 0412 i 911011974 0.0 1.1! 1.11 0 01 0~ 95 SUPP FOOT j ! 13 20· i 
l-1_5_04_1_2_,1-l -91~1-91-1-97-4+---o.-o-l---1-.1-;! ... _- 1.1: ol Oi ·- -O·r--9-151--0t-S-U_P_P-t-F-O_O_T-t---11-+--t-+ 57i - --7-, ---1~ 

15 0412 1011/1974 o.t ~ ____ o_._ot--o-ll _ _ o+-- -1o !r-_s9,.1_-+s_PO_T-+F_oo_T-I--4-+--o+--o+--+o ea.,' : -t --~ 
15 0412 ;10128/1974 0.0 ~-- 1.2 0 0 0 0 1 SUPP FOOT 6 0 0' oj 41' 59 60' 

1-1-5_0_4_1_2-~1 _913_0/_1-97-5+---0.-0-1-- 1.1: 1.1! 124! 23 147 85 INDX FOOT ! -· .... -~-
l-1-5_0_4_1_2-i-[1_0/_1-4/-19_7_5+---0.-0-I---1-.1-+, i _ .. -1.;:--- 7 39 46 - 80 INDX FOOT f ·-· ... -~~-. 
15 0412 918/1976 0.0 1.0: 1.01 2 0 2 901 7 INDX FOOT ! 20! ...... ·1 
its 0412 9/1711976 . o.o 1.1 1_ _ 1.1 : 41 4 451 90 271NDX FOOT I ., .. ---y-
r----r------+-----t---·+, ----~, ----1~-~--+---+--+----+----+--+---t-~r-~--- l ·· · ~ ~.--~ 
15 0412 9127/1976 o.o 1.0j 1.01 96 19 115; 90 INOX FOOT i 
r-----1-------+----+-----+-- ---+----+----~--~--r---~--+---+--+--t---t--+-·--- . ' - t-----
l;-·1_5_04_12_+-1_013_f1_9_77-+--~0-.4+-_ _ o_.s+1 ........ -o_.t+-!, __ ol-- o-i-j ___ ol-i: _ so+---+-su_P_P-+F_o_o_T-+---'1-+--+-+1 21! ... _ ··-+;---l 
15 0412 9113/1978 0.0 t.t! 1.1 j 16 ol 16 95 INDX FOOT !·--so:- I 

l-1-5_04_ 1_2-t-10191---1-97-8-i---O-.O-I--·-1-.1;---- 1.1 t 0· 8 81 95 INDX FOOT 1 0 0 of 2oi·- .. _ ~-r-
1-1_5_04_ 1_2_;-1 .;.91ZT_I_1_97_9+-_ _ o_. 1+----1-.3-il _____ 1_._2-!!---3+- - 3-1---a+-_9_9-t--+'-N_ox_+F_o_o_T-+-si---lo!--o+-o+- -~~: 
l-1_5_04_1_2_t--91-1_71_1_9ao-t ___ o._o-l-__ .,_.1...;'! ________ 1._1t-j __ o,_. _ _,o~--o+-_9_5+---+'-N_D_iX-+P_o_OT_+--+-+--~--+i..._s~.j _ .. .f-.--
15 0412 9/ZT/1980 0.0 1.1f 1.1 1 4 0 · 2 90 INDX FOOT ! ; ; . +-

l-1-5_04_ 1_2-t--9191--19_8_1-t--- o.-o-l---1.,-r--·---1.-1 ~~ - . 0 ---1 t---1+--9-s+I--6-+-IN_D_X-t-FOOT--t--t--+- t--+!.-2o, I 40 
l----1----t----+---i------+---+---t----1r--t---+--+---l--l-+--+~ ... . ... ..; -----
15 0412 9/2311981 0.0 1.11 1.11 0 0 0 98 IN OX FOOT 11 : 20· I 40 
r----t----+--- -l----+-----+-- -+--+--+--+--+----'---+--+--1--+--lf-- -· .. -t· -
l-1_5_04_1_2_t-10_161_19_8_1+----o._o~-~L. o

1 

.. 5
11

; o
0 0

o 

0

o 
99

s INOX FOOT ' -- ~~! 29. 34! 40 

15 0412 10/1411981 0.0 1.11 INDX FOOT i . 11 . 20: i 40 

I-1_5_04_ 1_2_+-1_012_71_1_9B_1+---- D-.D+---1-;'";1+1, -- .. _ ~fo11~-=i-_-_o_+t-_-_so~:~~~:,-I_N~D-X_-_-++-F_O~O~T~:~~:~~:~~~~:l .. _-2_4-l1 . 33 .. ~s- 40 

15 0412 110/18/1982 0.4 0.81 0.4! 0 + 0 95 INDX FOOT D 0 D 01 20; 33 60i 

l-1-5_04_1_2-t-I1-0/2SI--1-9B-2+---o-.1+--- ul__ 1.0 ol ~- o soj INDX FOOT 0 0 D 0 21! 33: .. 38[-
... --;-.... ' .. -·-+-

15 0412 9/22/1983 0.0 1.51 1.5j 0 0 0 90 0 INOX FOOT 421 20: SOJ 40 

15 0412 i 10/511983 o.o 2.01 2.01 0 o 0 90 0 JNDX ;FOoT sor--.. ,· . J 40 

1-1-5- 04-12-+ 11_1_01_51-19_8_3+---0-.1+---1-.1+]_-- 1.0 0 0 0 95 INOX jFOOT j 20f. '4aT" ~-
40 15 0412 110/1211983 0.0 2.0\ 2.oj 0 0 0 80 0 INOX !FOOT sor -.. ·-·- j 

t-------+------+-----+-----+------+----r---+---t---1----r--~----r-,_-+--ir-+--+ ... ---~----l 

ts 04t2 I "''"" 02 u ) 1.o! a a o " "'"" jFOOT , 1 "'I ";.''I J 
l-1_5_04 __ t_2_lr-91-1_81_19_s_4+---o._o~---1-.0~>i ____ 1_.o+----ot-----o~--o~;--9_5+--2+-IN_ox_+F-o_OT_+--+--+--t---if-'-3+i ·_4s . ao1 

1-1_5_04 __ 1_2_!1-1 _W2 __ &_19_~-+ ___ o._o-t----1-.o~] ____ ,_.o+-·---o~1- _ __ o~-Q~--s_9+---+-'N_o_x-rF __ o_OT __ +--+--t--l-i' --l!--2-o+--j. : ~ 
15 0412 10/311984 o.o 1.~ 1.0 0 o oJ 99 INDX FOOT , 20! -;--· ,__ _____ ,__ __ --l. ___ ....__ _ __ -,!----L--L....-.....1....--~-.......L-__L __ ..L. __ ___J._ .J._-L..._ ,__....L. -.!._ _ _; __ __ 
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Appendix 16 -Table 4 - Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1- October 31 time period, 1943 -1998 return years. 

Data souce - WDFW spawning ground database (WDFW. Olympia WA}, October 1999. 
. T" ..•. 

I 
live+ ~ !Type 

:VIIRIA Dead dead ;V•s :Redds;survey Method Otherspedes Comments 

Lower Upper 
; 

i Date River mile River mile length live 

:15. ~4!? .. ...:'.1_01_101_1984_+-__ o_.o+-__ ._, __ o+-__ 1_.o+---111+-_o+•i __ -~~ .. ~-9~ ~n~?.x_+-Fo_o_T-+-r-1-+--+---1+-2_0+---1+--+---1 
15 0412 110/16/1984 0.0 1.1 1.1 o! o: o· 99: )NDX FOOT 20 

'15 .. ~12--+-[1_012_31_1_984-+--0-.-10 1---1-.1+---1-.1+---oi---lojf-···· a:· ·g;·· ~-IN_O.~X~I-F-O_O_T-t-+--+-+--t--20-t--+1 ---l~i----1 .. ····-·- --1---+---+---+---t--+--+-·· ·-· 
"15 0412 !10130/1984 0.0 1.0 1.0 0 o! 0 90 :tNOX FOOT 4 0 0 0 60 41 

1S·. ~-~~--~-t+j,_1-013==0=/1=9=84:~====0=.0:====1=.-11-f_-_-_-_-_-1.=1====1:====0:: =----~~ .. ~! ~~~-!'.~P-~~;F~O~O~T~:~~:~~:~~:~~:~-2-0:~~~=~~:~~~~~! 
! 10/·1/1985 · 0.0 0.81 O.Sj 0 o! 0 001 :INOX FOOT 20 i "15 0412 

---+----+---+---+---+--+---+- '·-····---1f---t--t-+--t--+--+--t--+---l 
1019/1985 0.0 1.1 1.1~ 0 Oi 0 99: ;u•.tOX FOOT 20 "15 0412 

.. ·-· ----+---+---+---+---+--+---+----· ··- '. 
'15 0412 110/2911985 0.0

1 
1.1 1.1 0 o! 0' 90; INOX FOOT 26 

. 1s "0412--!-1-91-18/_1_9_86-+---o-.1+---1.-11 +---1.-0+---o+---o+! -- o: 99 ... ;,N-0-X-+F-O_O_T-1--t---!--+--+-2-10 1-6-0+--l----!l 

15 041-_2_,1-912_51_1G_se-+ __ o_.o+ __ 1._o;-__ 1_.o+---ol-· __ o-:-1 ____ o~ 9~ · ;,N-o~x=:=F:=O=o=T=:==:' ==:==:==:==:===:==:===== 

:~~--04~~ 10/611986 0.0, 1.01 1.0 ·o o! .. ~: 99' :INDX_+F_O_OT_--t--!,...---t---t-+--2-0t----t--+, ----1 
0.0 0.3 0.3 0 ~j o 90- :tNOX FOOT 20 i 

•.. .... • ...... !"'" ...... 
15 0412 10/1711986 

15 ~4_1_2_+-sl2_41_1_9s_7+-__ o_.-lo+-__ 1_.o+i' __ ,_.o+---o+--_o:~---~~ ~o o:tNOX FOOT 20, i 
15 0412 1016/1987 0.0 1.0 1.0 0 0! o: 95 1 ;rNOX FOOT 201 [ 

... . ..·---1----t---t---+---+--+----i-
15 0412 101221HI87 0.0 0.7 0.7i 0 Oj o· 95. INOX FOOT 20 

•1·5· ~~-1_2-+--9-19-/1-988--ii---1-.0+----I'i----t---O-t---o,l-·-·.· .. ~: gg; ;SPOT FOOT 20 60 

15 0412 912211988 0.0 1.0 1.0 0 o! 0 so: :INDX FOOT 

_"t~ ~:~~==:=1=0/=31=19=s=e:====o=.o:====1=.o~l====1=.o~====o~===o:i· :~~ ·. ~: 95 . . ~~ox FOOT 

20 

15 0412 10/1211988 0.0 1.0 1.0 0 o: 0 95 ~INDX FOOT 201 
.... --+----+----+---+---+---+---+---· . . ··~--+--r-+-+-r-+-f----+-+----1 

!10120/1988 0.0 1.0 1.0• 0 Oi o: 95 :INOX FOOT 20 1 15 0412 
. ··---+---+----+---+----!--+---+-···- .... . .. -

10131/1988 0.0 1.0 1.0 0 ol ·--~, .. 9~ ~ ·INOX FOOT 15 0412 61 

.15 0412 10118/1989 0.0 1.0 1.0~ 0 O! 0 90: ;tNDX FOOT 20 

.. ···-----1L---+---+---+---t---+---7-·-·. -- - .. .. ··--+----t-+--+--1-+--+--+--t---1 
15 0412 9/26/1990 0.0 1.0 1.0 0 o! 0, 90; ·INDX FOOT 4 0 0 0 20 60 

. ----+---+---t----1----11--+---+' .,-- ··- .. ... .. -----1---+--+-+--t--t---t--+--t----1 
0.0 1.0 1.0 0 oi .... ~. 90' ... ~.N_D_X_+F_O_O_T--t-+--+-1--+--2_1+--+-+----1 15 0412 10126/1990 

o.2 o.2 o.o1 o o! o 95 :sPoT ,FOOT 1 20 65 1 
- --··---1----+----+----li----+---+---.-- ..... , - ... 
; 15 0412 1019/1991 

15 0412 1011811991 0.2 0.2 0.0 0 01 0 95 ;SPOT FOOT 
.. ·-··---+-----1+---+----1----+---1--+-! -·- -
'15 0412 10128/1991 0.0 1.0 1.0 0 ol 0 95' 'tNDX FOOT 
···---·--+---+---+---t------1--t---+--...... . 
15 0412 9/211992 0.0 1.0 1.0 0 o: 0 'tNDX FOOT 

eo 20 

95, 60 
·----+-----1f-----1----t---+--t----1f-· . 

20 90' 0 0 0 _1~---~-12_+-a_l2_31_1_9_92-t---o-.o+--__ o_.1+-__ o_.-111--o+---loi ___ . ~- -·:sPOT FOOT 
15 0412 1018/1992 0.0 0.8 0.8. 0 Oj 0: 95: iiNDX FOOT 20 48 60 
·- --t-----1---+---+---+--+---f- ... . -i---+---+--+-+-+--+-+--+-+---1 

'15 0412 9/15/1993 0.0 0.1 0.1 0 ol 0 95: iSPOT FOOT 20 48 eo' 
. - ··- ·--+---+----+---+----1--+--_J·-·· : . 
; 15 0412 10/5/1993 0.0 1.0 1.0 0 o! 0 99 :tNDX FOOT 0 0 0 0 20 48 60 
:15 M-1-2-+1-0-122/1--993--t---O.-Q+----0-.1+---0-.1-t---o+--or ... o'. 95. . . ·_i-i. S_P_O_T-+F-00-T-1-+--I-+---t-48-l--60--t-6-5+----1 

--t----+-----1----+----t--t---;t-· .. • 
'15 0412 9/1411994 0.0 0.6 0.6 0 o: 0 95 itNDX FOOT 20 60 48 
---+----+---1----t---+---+---+-- ... 

:15 0412 9126/1994 0.0 0.6 0.6 0 Oj 0 95 :tNDX FOOT 00 48 60 
, ·--···- ---1----+---+----1+---+---+---+- .. ' ·r·---+----li---1---1-+--+--+-+--+------l 
~1~_ 041_2_t-[1_01_141~19_94-+ __ o_.o~ __ 1_.o+-__ ,_.o+--o+-_..:...!'~:-. -~, 95; . ···t-: tN_o_x_+F_o_o_T-+-+--+-1---+--20-+-60--t--+-----t 
:15 0412 8130/1995 0.0 0.5 0.5 0 Ol 0. 95: !tNOX FOOT 00 20 60 

·l· . ··- --+----t-+--+-+-+--+--+--t----1 
:15 0412 911311995 0.0 1.0 . 1.0 0 0~ 0 so: ~INDX FOOT 20 60 

[_1-s~_o-_4-1~2~::~9_,-2_61 ___ 1_9-9~5=~~~~-o-._o:-_-_-_-_-1_.-a:~~~~1~.o=~~~:o;~~~_,o ........ : ...... ·. --~.:· . ·9~[· ..... -~=ir=ND=X==~=FOO===T=:==:=~~=~==~==2=o:==so~===:· ===~ 
;1s 0412 10/17/1995 0.0 1.0 1.0 0 0• 0 55· !tNDX FOOT 25 60 

·- - .; ·- - .. ·- ...,----f---+---l----1f---+---l--+--+-+--l 
!15 0412 916/1996 0.0 1.0 1.0 0 oj 0~ 95' itNDX FOOT 20 48 60 

~1-5-04-12--t-9-/1_6/_1_99_6+---o-.o+---1.-10 ---1.0-+---ot--o-t-•j -~~. -~: ... ~~["_" . .=:i tN=D=X==:F=OO==T=~==7:==o:==o~=o~==2=0:=4=8:1 ==6~0 ~===~ 
!15 0412 10/15/1996 0.0 1.0 1.0 0 ol O' 90; :tNDX FOOT 4 0 0 0 20 48 60 

' ... ·-· ~ .. --'---1----t--t-+--t--+---t--+-+---1 
!...p_s __ 04_1_2--'~_1_01_3o_,_1998_~ __ o_.o...._ __ t._.o.__ __ 1_.o..___786--<•1 __ 2....._1_7_8_~. __ _:~i __ __,i_tN_o_x_._F_oo_T__,_4..L-_o...__o..___o..__23_,___....___J __ _.~ 
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Appendix 16-Table 4 -Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1-October 31 time period, 1943 -1998 return years. 

Da1a souce- \NDFW spawning ground database (\NDFW, Olympia WA), October 1999 . 
...... _ .. - ----- · ... -- -- - ... - - .----,--------,,------,,--, 

! lower i Upper I Live + 'Type . I 
jWRIA ,Date lRtvermuejRivermilellengiJ1 Live Dead dead VIs !Reddsisurvey !Method !Other species COmments Agency 

i1s 0412 ,10130119961 to! 2.0 1.0 474 3 4771 oo! :suPP :FOOT i 4 o1 o o 23 
r:; 5 ·o-..12 :·-~1-997-i------o:or- - - 1-.o+-1--1-.o+---o+---o+---ol--9-s+l-- · - ···:iNox· ·ti=ooT-r---l-+--+-+--2-ol-s-o+--,.-8+-- --l 

l1s-·o:;;;· · :· iWiw-199-i . -·-o-.or 1.oj 1.o o o o 95~--··- ·:iNox ·!FooT ! 20 6o 

f1s ci412-.11o/i3N997to:oj 1.o 1.0 o o o -9sT .. -:iNox-- · :·F-o--o-T--:~-:--+-t--+-2o+-6-o+--'---l 

~~1_2_:_;0~711997! __ o_.o! ____ 1._ol-__ 1_.o+---91--o-+--9~~~~--~-~-~:·~x- -.-.... (F_o_o_T-+-+--+-I--+-20-+-so-+_s1+ ---l 
115 0412 i 914119981 0.~ 1.0 1.0 0 0 0 95! :1NDX ;FOOT 0 oi 0 0 20 48 60 
~5 ·o4.i2 ···: 9t2411998i ·--- o.ol 1.0 1.0 o o o -95(··· ~.Ncix···· iFoo- T-I-- o!-o+-o+-o+--2-ot--6o+-+-- --1 

~::~f--<~~::;:::i--- ::~ ::: ::~ ~ : : ~r-· ·· .. :~j~~-l:-:-0-:-+-~-~--:~--:+-:+-:-~+--:-:~----i---i 
[15-o412 ··~10i26i1s9s! o.o! 1.0 1.0 1 o 7 s;t- -~INox"' .. fi=ooT--if-+--1--+--+-4-18-2-o+--6-o!-- -1 

!15 · :~~~-~~:.- 5~1411981[ o.o; 0.1 0.1 0 0 0 991 .. ·- :suPP--rFOOT I 20 40 

11s __ o~1_3_ ~ ~012711981 ! o.ol 0.2 a~ o o o s{ .... -~~~~~--Y. __ F·~_ o-_o-_T-::_:~~~:~~:~~~-::_~t-1_-_-2_o:~-::_~~~-::_~~~~~.co: 
~5 ~~~3··-· ·_ 1015119831 0.0 0.5 0.5 0 0 0 70i SUPP iFOOT 40 
!1s 0413 .10/12119831 o.o o.5 o.5 o o o 1oT·- ·o:su-P? ;_:FOOT--+--+i -1--+-lf---t--+- -+---_.-io 

t15 o~14- · ·i- 9i3011983! o.o1 o.1 o.1 o o o 9o;-·- · ·o;suPP ~-; F-o-OT-+--+-I--+---lf-20-+-..a+-6o+--_.-lo 
,__ -· .. -1 . . . .;. .. .. - ·-+ --+--+-1--+--t--+--+-+---i 
l.~. _0414 __ . : .. ~01511--98~31:-___ o._o!-__ o_.7+-__ o_.7+--o+---o+---o+-_7D_L.. . _o: ~-u~P __ ~F_o_o_r_t-+-+-+--+--+--+--+--4-lo 
j1s 0414 i1011211Q83) o.o 0.7 0.7 0 0 0 70! 0 SUPP !FOOT 40 

~~- -~i~~:J 1011119741 IJ.O 1.8 1.8 80 22 102 sof ··;Ol;INDX. ···:F·OO-_- T--Ir-1+-o+--o+--o+--6-iOf--07-t--+- --f 

its 0420 ~10128119741 IJ.4! o.5 0.1 2 7 9 ro~ ---· ··;,·N-DX. TfooT j o o o o 65 oo 

[i:_~2iJ -~--9/-151-197_5_,~:----0.-0t-J --1-.8+---,_-i81--t1-7+---o+--1-1-7+--95r :. "3o: ~N~~---·:: F=O~O~T~~~~:~~:~::~:~~2~D:~~1~3:~~~~~~~~ 
jts 0420 ' 913011975! 0.0 1.8 1.8 253 137 390 SO! INDX !FOOT r= ~~ ~"7-~~·-,-4-/1_97_5·-:--! --0-.3+-~--1-.8+---1-.5+---11 f--1-18-t--1-1-7+-·-9-+0! ·- . : IN DX _

7
;F_O __ O_T-t-l+--IO f-0-t--0+--1-12 f-20-+-+ - -1 

L1.s 0420 ; t0/711953 1.3 1.8 o.s 7oo ! ... . INDX :FooT so oo 
~S-0420-~~ 1-013-DI-1957-1---1-.8-1-i' --3-.8+---2.-01--5+---1+---6+--.;1 .. . ~S-U~ ... :FOOT 4 '0 0 0 21 60 

1
1!l 0420 . . • 1017/1959j 0.3 1.8 1.5 921 1,170 2,091 , INOX +-JF_OO_T-t- 1+--31--0t--01-2-D+--8-0+--1---i 

l15-·o42·a - -r -9123119601 o.3j 1.8 1.s 564 1s sBO -;-- -- . ;iNox ·- jFOOT 2a 13 
t'~s-·o42o -[1-012-1/-1-96-o.'J---0-.3+---1.-18 f----1-.5+--1-9-10 f---6-33+-82-3+-- r· .. . ·:!N~~~- .-L!-iF~O~O~T~:~::~:~~:~~:~~1~2:~~20:~~60~~~~~~-I 
~~-~~2~ ·· ;1o11311951( o.3 1.8 1.s 1os ss 138 ·-t ··· :~~~~. +-jF_o_o_r-t-,+--.. +--ol--ol-2_2+--1----l- - -1 
;15 0420 i,0/26119611 0.3 1.8 1.5 52 32 84 j INOX lFOOT 1 4 D 0 20 13 
t15"Q42() ···+-; -9_12_0/-1962-+-, --0-.3+---1-.8+---1.-S!--38-7+--4+--39-1-1--:- .. , INDX' !FOOT 1 o o o 20 13 

[i_S~--~--~~ :·---r-~;--1=01=51=1=e6=2:====o=.3~=====1.=8:====,=·5:==69==3~==446=~~=,=·1=39~==--;! .. ·· :~-o!~ ~:~F=o=o=r=:==,:==o:=""'o:-_-o::=20=:==,_s-:_r-_-_--l,._-_-_-_--l-l 
t~: :i~-1 :::~~~ ::: ::: ~:: ;: 9:: 1.: ··r -·-·· ~~~i ·-il-~:0-o-~-~-+i --i~f-:+-:+--:+--:-~--::+--+---l 
~ff-~~---·-::::- ::: ::: ~:: : 1: :: ··r·-~.2-~~t~(-·:-·:-~-~-~---t-:-1 ~--~0~-0+-o+-:-~-~--::+-+---t 

.~:- ::~ .. ~:::::: ~:: ::: ::: ::: :; 1.::: t .. : ~:~:tfi~ r::~ : : : : ~ : : :: 
-So:;-20 ·-:-· 91711968 0.0 0.0 75 0 75 ! --·--:S_PO_T-+!F_O_O_T---il--+,--1---:-+-1--20+--1-3+--lf-- -1 

s 0420 ' 911811968 o.sj 1.8 1.5 1,338 112 1,450 I - ·---TiNDX !FOOT 1 o o o 24 13 

~
~20 __ : _912_ 71_1_968-+ __ o_.3+'l __ 1_.8-+--1-.5+-_7_32+-_92_1+ _1,_es_J+-- + i; ---~ _)Nox -t F_O_O_T-t- 1+--o+--ol--,01-2-3+--,-31----i---1 

0420 : 912511969 0.31 1.8 1.5 169 . 7 176 70· :INDX !FOOT I 1 0 0 0 21 13 
-- --'---1----i----t---+--+--1--+--+--·· --i-----+- -+--t--+--;t--t---1t--+- +-- --l 

115 D420 9/2411970 0.3 1.8 1.5 1,438 69 1,507, 8DI :tNDX IFOOT 1 0 0 0 22 13 
-------~----+-----+-----+-----+----+---1._--+----~---~-----+----+--t---ir-t--+---l---+---l----t 
15 0420 . 1019f197ol 0.3 1.8 1.5 118 754 872 90 jlNDX !FOOT 1 0 o 0 20 13 
-- -T----,~---l--1--+--1---l---i---i---1----1 
15 0420 ; 9/22119711 0.3 1.8 1.5 628 20 648 95 !INDX IFOOT 1 0 0 0 23 51 
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Appendix 16-Table 4- Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1 ·October 31 time period. 1943 ·1998 return years. 

Da!a souce. WOFW spawning ground database (WDFW. Olympia WA}, October 1999. 
~ ~Lower f~~r·- : .. ·--·T Li118+ Type l -·-r!-----··-· .... ·-----.. ..._.,.~--.~ 

WRIA I Date River mile j River mile; Lengtn ! live Dead dead VIs Redds survey I Method [Other species :Comments jAgency 1 

15 0420 913011971 0.3! 1.8: ...... 1.5J 9261 198 1,124 90 INDX !FOOT : 1! ~--~- ~?: -~~i.. I 
f-1-5-04-20-+-9-127-11-9-72+---0-.3+!,-- ·1.af 1.5! 517

1 
22 539 90 INOX jFOOT 1 4: 0~ 0 20 13j -. -+[ --f 

1-----+-~--t----:t... .. . . • ... -···-~. --r--+---1---1----1----+---1--+-l-' ---;.: ·--·· ~-- ·---;----t--
15 0420 10/511972 0.31 1.8 1.5! 749 164 913 90 INDX FOOT ' 1 41 O! o: 20' 13j I 

+-1-5_0_4-20-+--912-7·,-19_7_3+----o-:~-'.-. ~--= · ~:~[ .. __ ··-~.sf 338 35 373 90 INOX I FOOT oJ ol o~~~ ~~:{·~~----t~---+-----1 
, 15 0420 1011811973 0.3 1 1.8: 1.5~ 30 138 166 SO INDX I FOOT 4 o! o: O' 13' , 

1-1-5_0_4-20-+-9-/1-0-/1_97_4-ili---·?--~ ~· .. -~8 • ·.-·1.'si 3 0 3 .90 INDX , FOOT 0! __ o_!---~~---~~ ~ -~3; --~-~~-3-1+----1 
15 042o 9119/1974 OY 1.s: 1.7f s8 o1 sa 75 2s INDX lrooT I o: ol o! o: 40' o7.i so 

1-1-5-04-20-+---9/-8/-197-6+--o:ot- ..... ·1.S~ . ·-1.6 81 6 87 85 61 INDX ,.FOOT ! ! ·t-: --;· 2o'. --....;..: -+--~ 
I-1_5_0_4_2o_4j_s_I1_7_11_9_7B-4~Ii---O-.~--·__ . i_~_a; .. . _ -~·8 341 86 407 70 250 INDX FOOT j 4~-~.: . ~~~~.' .. 6·0:, ~--~. -+---11 

15 0420 ! 9127/1976! 0.0! 1.8! 1.8 237 295 532 90 INOX 1FOOT ) 
f-1-5-04-20-+-9-/2-7-/1_97_6-i---1 a1.... 21 ····· ·-0-3-1---31---0+---3-1--9-9+---6+-S-U-P-P-+F-O-O-T-+i-+-i --1:1--i-~ --·--; . ·-·;-·-·, 
1-------l-----+-----·-! 1... . ... . . ; . . ... __ ·.-+----1--+---+-....;..---1---+---.;._-+--4--.....; .... -; • ---'''----+--~ 
f-1_s_o_4_2o_+-9-11_61_1_9_77-+---o_.o[ __ ... o.~!·. . ..... o.9 132 2 134 90 SUPP FOOT : · I i i .. l..!?L.J_+----1 
15 0420 1013/1977 O.Ol 1.8: 1.8 21 85 108 97 !NDX FOOT ? 1! oi o!, .. _o~: ___ 11_,;: ___ 2_0_,_::! _s_ot---1 

f-1-5-0-42-0-t-1-0-/1-21-19-7-7+---o-.Of. ·--_·-. ···_·1_._s_.! ·_· _____ 1.6 7 32 39 95 INDX FOOT f -r- ~ 
"'"1_s_04_2o-+-9-,1-3-,1-9-78-+---o-.o-+,·- 1.s 1.a 253 11 264 8o JNox ,FooT 1 J--4(-o[--o~-~oi--:-; -+--l 

16 0420 9127/1978 0.0! .... 1.Si ..... l .. 8 89 81 170 60 INDX iFOOT ; tj 41 ol o .. _ ... _·_··----l~--+-----1 
f-1-5-04-20--1-1-019/_1_9-78+---Q.~---·- --1~8.: .. · -~-- 1.8 10 141 151 85 INDX jFOOT 1! ol Oj ~ -~~L_s_o+1'--+--~ 
15 0420 9127/1979 o.o; o.5, o.5 e 15 24 98 INO:X 'FOOT 11 oj o! oi 60 I 
15 0420 10/18/1979 O.o! ·-·- ·1:t·· .. -1-.8+--1-5+--1-0t--2-51--7-51--+-IN_D_X---ii-FO-OT---Ii-1+--4+i _o._i -t· l0~--31-ti--+' -----1 

f-1-5-04-20-+--9-/S-/1-9-80-+·-·-0·-.2r .. 1.8~- ·-. 1.6 3 0 3 80 21NDX °FOOT ! ~-~·-·; .. . i 
~1=5=042==0==~=9=/1=7=/1=9=80~~====0=.0:) --~- .. 1.8' 1.8 58 3 61 90 INOX FOOT 4! o~-~---o::~-~-;.~--i:--+--1 
15 0420 101311980 0.2l 1.8' 1.6 2 27 29 80 INDX FOOT 4 oj OJ o; 

~: 1=5=04==20==~=101231===1=9=80~~===-·o_.o~: ~~---~·.: __ ·_ ~~8~-.-_ .. _-_._1_.a+-__ 13+-_2_s-!-_3_91---oo-l---l-'N_o_x~f-F-o_o_'T_f-i' _4-;i_o~! _o~l ~Li~~ _ _,_l -+----1 

+-1_s_04_2o_+-1012_e_l1_9_eo_,l:--__ o_.o_,_! ... ~-s 1.s o 2 2 so INDX FOOT ! 41 o~ o!_o_:_ __ ~o-+: --1!--+-'--1 

15 0420 9/9/1981 O.O! ~:~: : .... _1_.-isi-_10+---3+--1-3-1--9-8-1---+-IN_D_X_t-JF_O_O_T-rf-+l j J ! 20-+!-+-t--4-10 
f-1s_04_2_o-l-9-,1-s-11-98-1+---o:o:_·_·_·_.. 1.3, 1.3 6 3 9 85 6 INox FooT ! i j 1 -:-2o: 41 40 40 

.. ----;---+--+--1--+--t--+---+-+--1---..-----.. -+--+---1 
15 0420 9122/1981 0.3! 1.0; 0.71 11 1 12 95 INDX FOOT 1 oj 01 01 OO! 20 40 
f-1-5_04_20-+-9-12_4_11_9_81-f·-·-·o---;.ol. · ·.;.8 '-···· ·-1-.s-l-d--1-0+---o-I--1-0I---9-81---+-IN_D_X---I-F<>-OT---Ii-1-!-!-o+j --+o~ · o! ---2-0;-i! -8-0+I-+--1 

15 0420 1012/1981 3.or . . 3.2 ~· ........ 0.2 0 0 0 85 SUPP FOOT I l -: .. ---;· .. zo; 
~----l,-----+--- ., . . .. -~--1---+--+-+---1--+---+-+-r-+·-·"· --;.: -+--1----1 
f-1_5_04_20~+-1_o_l8_11_9-'-81+-__ 1 .ol_ ~:2~--- _2_.o_,i.___o-+---o+---o+-_4_o+---+-IN_o_x_I-'F_o_o_T_+-!-l1 __ i._l ___ l oo~ 24 34 4o 

15 0420 1017/1981 0.0~ . 1.0, 1.01 0 0 0 60 It-lOX FOOT ! I L ; 001 241 40 
f-1-5 _04_2_0-t-1-01_1_31_19_8_1 f--- 0.3 i 'is~ ·- --2.-5+--3-t---Ot---13 r--80+---+S-U_P_P-+-F-O_O_T-+--+~ ·-r-j ·-·f . --t--t~--+---40-1 
1----1-----+---··-i--. . .. ·-·- ---f--+---+--1---1---+----i---+-·-·--+---i······ ... ---!-----1--1---1 
15 0420 10/1811981 i 0.0· 1.8: 1.8 16 6~ 22 75 INDX FOOT 1 o: 01 Oi 4i ! 
1-1-5_04_2_0--1-1-0/-2-7/-19_8_1~--0~~- 3i. ----3-.1+---11 --o+!, -~1 f---30+--+IN_D_X-t-F-O_O_T-+r.~~-~~ .. or··Oj _:oar 30 34 

f-1-5_04_2_0_+-1-0-12-81-19_8_1+-_===-~·.S.r .. -- .?-?!'~-~-- o.o o o o o SPOT fFOOT 
1 
__ !_l_L__l .. ~ ___ 39+-t----l 

l-1_5_04_20--1-91_1_31_1_98_2+·--0.04- ___ ~-~, -·- 0.2 0 0 0 95 SUPP FOOT I 1-Oi 0~--~-- 20!_--i-' -+---1 

1-1_5_04_20_-t-1_01_4_11_98_2-+---0·~~-. -· 1.~~ -· 1.8 4 3 7 90 INDX FOOT t~~l-j_ -~~l__2 __ o;-j -+--1----1 

f-1_5_o_4_2o_+-101_1_4_11_9_82-+-__ o

0

_._o
0

L ...... _11_.-~8+ ... __ 1.8 3 7 10 90 INOX FOOT oL_o; -4-~+-- 201 31 33 

15 0420 10/19/1982 d 1.8 3 0 3 85 INDX FOOT ! o! Ol 1j 4; 201 331 31 

1-1_5_0_4_20_+1_0_12_61_19_8_2+--0.0~ ~- -~_1-:e+!: --1-.8+---0+--4-+---4+--6-0+--+-IN_O_X-+F-0-0-T-+! -~ .ti.-o-1 ---~4~ 31 33 

15 0420 9/2011983 0.0! 1.8: 1.8 4 0 4 90 INO:X FOOT 1j 01 OJ Ol 201 ! 
1----+----r-----~ -· .. ·-- -4-;---t---t---t---t--+---+---+--+--+--il--+-~--+-+--t---1 
15 0420 912811983 0.1! 1.8: 1.7 3 1 4 95 INOX FOOT I 1! o! ol 0! 20f ! 

1-1_5_0_4_20_+-1_0131_1_983-fi----03 ·----~~·.sr 1.5 3 2 5 80 0 INOX FOOT I 1r- 4j 0 or·-20--l-1,-5-11-!, -60-+--4-0-t 

.... 1_5_o_4_20_...._1_01_51_1_98_3..__ __ o_.1L ___ ~.aj 1.7 7 2 9 90 INOX FOOT _i_~ ~j__20_1....____._-'-----' 
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Appendix 16 ·Table 4 ~Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1-October 31 time period, 1943-1998 return years. 

Data so~ - \I\IOFW spawning ground database (WDFW, Olympia WA}. October 1999. 
Lower Upper r···- ---·;· ....... 1--,-!it_l'l_e-.. -. ,---,1---.-Type---,.--...,.------.,"-... -- --

River mite Rivef'milejlength !uve iOead ldead Vis lRedds swvey Method ,Oiher~es !comments ;Agency WRIA Date 

f-1_s_o_4_20_+-1_01_91_1_9e_3+-__ o._o+-___ 1·~1.. _ 1.s' ... !.~-3+---e+-_7_or-l __ o+-rN_DX_-+F_o_o_if....,1~4+--ol-1 _o-tl--+o: _ ..... . .. .. __ 4~4 
r-1_s_o_4_20-+1o_r_181_19_83-l----o._1 +-----1·~~--.. _ ·-~ :~; ___ -~·!--3+---6+-_9_5+---+-tN_o_oc_l-F_o_o_T_l-!1 _4-+--o+--o+---of-! ~~: . . . : .. _ ·--~ 
15 0420 10.12511983 0.1 1.8! 1.1: O: 11 1 85 INOX FOOT Of 0 0 4j 20 31 51 , 
1-----........;.---+----+----.. . - ... -::1--+----+--+---+---t--+--+-f-t----i--· -. • ... -~ 
f-1_5_0_4_20_-+-10_1_31_1_19_83-1----o._ol----3-·~.i .. . 3.2 5; 1 6 80 INDX FOOT 4 0 0 0 __ . , . ~ . __ --~~ 
15 0420 9111/1984 0.0 1.8! 1.8i 2j 0 2 95 ,INDX FOOT 1 0 0 o! · 20 ! 

' +---+--+--+--~--1--+--+-+--+--···· .. -- ... -----i 
f-1_5_04_20_.....,s_r_141_19_84-!----o._o+-----~~-~L- .. o~5' -.~·~ol 0 0 95 jtNDX FOOT J .. _~o.. ' .. .. -~ 
f-1_5_04_20_+-9_1201_1_984--+ ___ o._o+--__ 1_.8_~1 -·· --~·~: .. -~:i_ 1 20 90 'INDX FOOT 1 0 0 oj 20 .. ·-- _I 

1s 0420 9/26/1984 o.o 1.a: 1.a; 4i o 4 90 tNDX FOOT 4 o o o] 20; I 
f-1-5-04-20--l-~-9-f26/-1-984--+---0.-0+--·1:!J!·. '1.6 ... 13! 2 15 95 INOX f'OC:>T 4 0 0 oi-2o .. - ·401 
f--1-5_04_2_0......,~10131--19-84-+---0.-0r--- - .. 1~a:··- ·;:a-- -8-+---10+--,-8+--9-0-t---l-lN-D-X-I-F-O-O-T-1--1+--4+--0+---+0~ --20 . - ... -~ 
f--1-5_04_2_0---11-101-101-. -19-84-+---o.-o+--·-;.e~- -1.8~ ·--1-4+. --o+--,-4+--4-o+--+,-N-D-X-+F-O-OT-+--1+--i4t--o-+--oT -·i4 ~ - . ... ' --~ 
r-1-s_04_2_o--lr--,ot-14-,-19-84-r---o.-o+--- 1.8~ .. 1.8~- -----5~~~~~2=~~~~7=~~8~5=~~~_,o:-~N~o~x~~;F_o-_o-_T-_:-_-t:~~4=~~o:-~--;~-.?o.. a1: 6-~~-· .. ~ 
15 0420 10116/1984 0.0 t:e __ i .. 1.8: 5 2 1 65 INDX FOOT 4 0 0 0! 23 • I 

f-1-5-04-20--+1-0IZ2J--1-984--+---0.-0+---0.9' -O~S: .. 0 2 2 90 0 lNDX FOOT 4 0 0 Oi io 33· 60:· ...... ,401 
15 0420 101:Z3/1984 0.0 1.St-· ... l~S~·--1+---11---2-I--90+---i-IN_D_X----+j-IFO_O_T-+-41-:-0-t--O+--~f-2o: .,. --~ 

:1=5=04==2=o=::101==29=1=19=84=:=====o-=o:===--o·!; ... ·-- __ o:!;,._~2~~~~·~3:~~~~s:~~e~o:~~~~-~-N~o~x~~~FOOT~~~~~~4:~~o:~-o;_-_o~~~~~o_: ... , .. 3 
l-1_s_04_2_o--lr10130 __ ,_19_84-l----o._o+--- ._'!_:~~.. . .. . ~:.~. _____ o+---1+---,+--7-o+--+-IN_o_x_,!_Fo_o_T_. +--4+--o+--lol---o-i)l ... :~ .. . .. ~ -·-~ 
15 0420 9123/1985 0.0 1.8' 1.8: 11 1 12 90 INOX FOOT 1 4 ! 20· , 
1------+----1---+---·- .. , .. ----!---t----1--t---t---1--+--t--+-+---+-..... 
15 0420 10/1/1985 0.0 1.8' 1.8 9 1 10 90 INDX FOOT 1 4 i 20 

~1=5=04==2=o=~~=101=9=/=1s=a=s:=====o.=o:=---... _ .. 1 :~·: 1:8' -_· ___ ol----2-1---2+--so+---+'N_o_x_+-F-oo_T-!---111---4+--+---~+-· ... ~2o: · " ·-~--_j 
f-,_s_o_4_2_o--ll-1-0!_17_f_198_5+---o._o+-__ 1·~. 1.a: _o+---o+---o+-_e_o+--+-IN_o...:.x-I_Fo_or_+--1+--3+-4-1----f-2~- so _·.· ... _. -. _ 
15 0420 10129/1985 0.0 1.8: 1.8: 0 0 0 65 INDX FOOT ! 2S 31 

... ~--l---1----+--+--+----+--+--1--1--+--+,- .. ... . . • 
15 0420 9!10/1966 0.4 0 0 0 90 SPOT FOOT 1 
1------f----+-----11------- ... .. ... --'---+--+---+---+---+--+---+-+--+--+-+-----. 
f-1_s_o_4_2_o _,_911_8_11_9_8_8+---· o_.a+- _ .. 1:!, .. 1;~~. ---1+--o-+---1-+-_99-+---+IN_o_x_+F_OOT_-+-41---o+--o+--+o, ·--2~: ··• _ _j 
15 0420 912511986 o.3 1.a 1.s 12 o 12 95 INDX FOOT 4 o o ol I 

f-:_:_:_:_: -l-1~_0/_1:_,:_:_a_:+-__ :_:_,: 1-----·-·---~:, .. ~-~-+~_----~~~::~~~~::~~~-3-18:~~::::~~~::~:~~-:_ -_ -++:~:~~:~:~~::~---~:;_ --~:~=0:.;...~!1: -~-2~;1: 31' .. 91·:.; .... ~ 
l-1_s_04_2o_+1_012_811_aa_s+---o._al-----1.8: 1.~~ ___ o-11---o+---o+-_7_oi----+-JN_o_x_I-F-OOT_-+--4+--ol---o+---+ .... 
15 0420 912411987 0.3 1.8 1.5: 0 2 2 90 161NOX FOOT 1 4 0 oi 20 60 
1------1----1----11--... ·--'----l-----l---1--l--+---l---+--l--l--+--+1 .. .. -
15 0420 : 10/6/1987 0.3 1.8 1.5: 1 3 4 90 INDX FOOT 1 4 0 oj ._2?_ 
f-1-5_04_2_o-f!-·10J2_21_1_9_8_7+---0-.-i31---- ·1.s~ .. 1 .. sT- 3 2 5 90 lNDX FOOT 1 4 : 20: 

. . , ..... ,_ 

1----+--~1---i---. . . --1--'--t--~1--+--+--+----t--t---1-i-.. -
15 0420 [ 9/911988 0.0 1.8 1.8: 2 0 2 95 INDX FOOT i 20: 60 

.... _ 
1------+----11---+---- ....... , 
115 0420 9122/1988 0.3 1.8 .. ;~5T' 8 1 9 90 INOX FOOT 1 -4 0 ol·- :ro· .. .. 
1-----....;...----il----1-- --- .. . .. .. ·j---+------+---+--t---t----il--+--l--l---il----+-

"f'"·---
. : ... _ 

f--1-5_04_20_-f;_1_01_3_f1_9_8_8+---o-._31--·- -~:~;. . 1.5; 71 3 10 90 INDX FOOT 1 -4 Q Oi _ 61:. 

r-1_s_04_20_-T-1o_,_121_1_9_8_a+---o-._31---- -~a- ... ~-s· ___ s+---a+-_,_a+-_s_o+---+1-N_o_x--+_FOOT_--+_1,__4+-0-1--o+j .. 20.: 61. 

r-1_s_o_4_2_o---:j_1o_l2_01_1_9_a_a+-__ o_._31--- ~:a; ... _ -~:s.l_ --·52-t--7+-_s_9+-_9_o+--+-'N_o_x-I_FOOT_-I-1+--4+--Io 1---o+ 

..; .... __ 
··:-

!--
20~ 61' 

15 0420 J10131/1988 0.3 1.8; 1.5: 37 2 39 90 INDX FOOT 4 0 0 0 20 61; 
1----1----1----1----· •. • ·- .. i--+---l---+--+---1----11-----1--t-+--l--+· ••. .. - T·-
f--1_S_04_2_o___,i_9_1_15J_1_9_8_9+---o._sl-----1 :a: _ _,.~.L-1· __ ot---o-1---o-1--+---+-IN_o_x_l-F_OOT_-+---1-+--+-.!. ~o- so -+---
r-1_5_04_2o_-+i _9_12_51_1_98_9+---0._31----· -~:8 1.51 1 0 1 85 INOX FOOT 4 0 0 OJ 20: 60: ... +--
15 0420 i 10/511989 0.2 1.8: 1.6i 2 0 2 90 INDX FOOT 1 4 o oi 20: 60' . 
1----1----1----1----·-.... , . ·- --t---ll----+---t--l----ll-----l---1---+--l--+-.....!... .............. : ..... + --
15 0420 j10118/1989 0.3 1.8: 1.5: 0 0 0 90 INDX FOOT 4 0 0 oi 20: 
1--------1----+---1-------' ........ ---'---+---+--+--+--+---+--+--+---11---+---+- . . .... +-
15 0420 110/3011989 0.0 2.1' 2.11 8 1 9 ao INDX FOOT 4 0 o o; 21 , • 
t-----':----:--1----+------+·- .. .--+---+--+---+-.....;..--+---t----t-t--1--1--+·--·t ... ;---i-
I-1_S_0_4_2C_·_.II-M-6_1_19_9_0+---0._3+--~-- 1.5! 0 0 0 90 lNDX FOOT 4 0 0 Oi 20L ... ..L_.__,: __ -f 

L:.1_5_04_2_o___,:c..1_0!_81_19_9_0.L... __ 0._3L-----~-~l ... _ _ 1.51 0 0 0 90 INDX FOOT 
1 

20L_ l_ _ __.__i _ ___. 
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Appendix 16-Table 4- Historical spawning survey data for Hood Canal ESU, and WRJA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1 -October 31 time period, 1943 - 1998 return years. 

Data sauce- WOFW spawning ground database (WOFW, Olympia WA). October 1999. 

j Lower Upper I : ~-!Live-;:-·-:· ··- 'TType I I I ---·--·---;·-·-··---; 
'WRIA 10ate River mile River mile Length iLive !Dead ldea.d !Vis jReddslsUlVey I Method Othef' species Comments iAgec~cy i 
15-~~~o .. f10I26/1000 o.o 1.81 ~ o! o! ---~-- -~o~ ... ··-+-'N_o_x_J...F_o_o_T--l---+--l---+---l--2-4-l-1--~---L _____ j 

.15 0420 i 10/9/1991 0.3 1.8 1.5i 28! 3j 31; 90i INDX FOOT 4 0 0 0 20 

1S-c42o' ~1011811001 0.1 1.8 1.7; ---sr- Ol 5! 90(" INOX FOOT 4 0 0 0 20 aoi . -i 
~ . --·-· t----+--;·----+--- ·-·:· ....... -r---1---+-+--+-+--+--1---'-·--·-;-··----~ 
~5 ~~~-~-10_12_51_1_99--111---0-.0+---1-_8+---1-;.8;_ --'l--~l.-~--~~1.-.. INDX FOOT 4 0 0 0 20 ! ! _ __: 
'15 0420 !1012811991 0.0 1.3 1.3 01 o; o: ao! !INDX FOOT 4 0 0 0 00 20: 
:1s o42o- 11012811991 0.3 1.8 1.5 ·-18j --o-; _18t ___ 7s! ····-· --L.~I-ND-X--l-F-O_O_T--J-4-1--0-+--0-+--0-l·~2-0...J.l_6-'-0i -· a1: ... ____ : 
:1s ·o_;.;.;· i 912/1992 0.0 1.8 1.8j or-o;-----or-9~-·---+~I-N-DX-+F-0-0-T--I~-I-~~-I---11-2-0+-·~ .... .l. ... ____ ; 

.15 0420 i 911411992 0.3 1.8 1.51 oi 0. ot-·-oot·--··--+!I_N_D_X--I-FO_O_T--+--+---+--+--I--2-i01~60___;j_6_1:---·--r 
· ;·5 · o4~~----+·:-_-9=/22J==,=99=2;=====o_.-3:====1=·-~8-+l--_-_-_-_-,_J__-s~-_~--r-o: ~-o-;-~:1-~~-L.~~_,.,_,N_o_x-+-F-o_o_T-..J.-4-+--o-+--o-+--o-+--2-o~-ooi- ~iC.~-~ J 

1.5: oil o'. . ol ooi INDX FOOT 20 I ; i 

;,15 _'!._4!0 101811002 0.0 1.0 1.0'( 0 oi ----a! ooi- .. - ·INDX FOOT 0 0 1 4 20 .car-- ·s0;·.-.:~~---1 
15 0420 ~ 10/2/1992 0.3 1.8 

; .... __ ..... 

:.~~ -~20 (10116/1992 0.0 1.0 1.oi ·- or-· o( ____ oi . sst· .. --- IINDX FOOT 4 0 0 0 00 201 _ ~l .. ___ _; 
15 0420 1012311992 0.3 1.8 1.5 21 i -Of""21i--ooT ---- !tNDX FOOT 0 0 0 4 23 aoj 61 i i 

; .. ··- ---i----+---!-..,----+---+-----l-1 ----+·-··-r·-----T-- -+· ----+ - --..! 
15 0420 ! 9/1511993 0.3 1.8 1.sl oj o: O: ss: INDX FOOT 20 so;_ .... L .. _. . 

'1s ()420 9/2711993 0.3' 1.8 1.5 o! Ol o! -ss! ·----- INDX FOOT 0 0 0 0 31 601 61! 

15 0-4-20--+-1-0-/51_1_9_9_3f----o-.o+----1.-8+----,-.B+---o+-!- 0~ ol 95t____ INDX FOOT 0 0 0 0 20 31t·so; -··-

~1~:-?.·~-~---+1-0-/1-311-99-3-I---0-.3+----1-.8+----1.-SI----ot-11~----95~. INDX FOOT 0 0 0 4 20 48! ... Sl: ··-·-·: 
~ 15 0420 10122/1993 0.3 1.0 0.7 01 oj Or ~--sse . INDX FOQT 0 0 0 4 20 601 ssT"" .... ; 
15 0420 911411994 0.3 1.8 1.51 o! Oi o: 90i :INDX FOOT 20 aoj --. ·r. ·-· 

·,5·-04·--20--+-9-12_6!_1_9_94+---0-.3+---1.-_,81---,-.s+-! - oi ot--o:--~_-··--+-·N_D_X_+F_O_O_T--1---l---1---1---1-2-0-i--4-7! .. eo-: - - I 

[-~s. -~-2-0-+1-0-f1_4_/1-994-I----0-.3+---1-.-181---1.-5f- oj ~--ol_ 90[ --·-1-I_N_DX_-+F_O_O_T--!~4-I-_0~-0~-0~_20-+--6-0-'-r·- ~. ; 

9f1311S95 0.3 1.8' 1.51 01 o! o: oo: INDX FOOT 20 soi ; 

:15--0420 9/26/1995 0.3 1.8 1.5! O! ol Of ·oor· INDX FOOT 4 0 0 0 20 GO! - ., .. -··-; 

~~~ -~-2-o-+-,-OI-1-7/-1-99-5+---o.-3+----1-.a-+----,.-lsf---o-ti --t=ot- ~L-~I_IN_o_x--II-F-o_o_T-+-4+-·-o+-....:Q+--o+-_2_4J...:.-_ao..l-l .... ~. :.-.. -:.-i 
~~s __ 04_2_o_·-l--s!Sf_1e_e_a+---o._3t---1-.B+---1.-Isi __ o_,_i __ ot-l __ o--;~--_es; INDX FOOT 7 o o <? 20 47i __ so; __ __ ) 
15 0420 9116/1996 0.3 1.8 1.5 o! oi ol ss! INDX iFOOT 7 o o o 20 1 . : 

:15 0420 9123/1996 0.3 1.8 1.5 ot ol Oi -- ~l INOX !FOOT 4 0 0 0 20 ; .... ~ --. -~ 
:-:j-5 0420 101411996 0.3 1.8 1.51 J oi ot ss~---- INDX ~FOOT 20 34:--. --'· --·-l 
::;-5· ci4_2_o-+-1-01_1_51_1_996-+---o.-3+---1-.a+---1.-15tl- 23: - ··1:·-- 24i -8oT··--+,-N-o-x-4-Fo_o_T_I--4+--o+--o+--o+--2a+-eO! __ · _6,_· .. _ ...... __ ; 
"- -t---~-; -- r . -+---+--+~1-+--11-+--1--
,~:.- ~420 !10130/1996 0.3 1.8 1.5 1,196J a: 1,205! 85: INDX FOOT 4 0 0 0 231 31 l 33; i 

;~~--~20 9/811997 0.3 1.8 1.5i _ _j_ ___ ~---~--~~~o[ ...... INDX FOOT 1 4 0 0 20 GOJ ~~2·::.:~.~--J 
!is 0420 912911997 0.3 1.8 1.5: Oi Oi 0~ sol INDX FOOT 1 4 0 0 20! so: 31· • 

• ··---' __ _j_ ___ .•. i ··-··-1----1---!--~-1--~-1---L.- -----·-···-
'15 0420 912911S97 0.6 1.8 1.2j O! ~~ 1! ! SUPP FOOT 4 6 0 0 21l Sti 51 

·-· ·--+-----l------1----+--~----+-··---t --·-·-'· .. -;. -·--+--1---+-+--+-+--+---i-----l- • 
l15 0420 10/13f11l97 0.3 1.8 1.5 381 OJ ss: so: INDX FOOT 1 3 4 0 23j 60! 61, 

I --. -----t-·----~·- -
I .. -----! 

·-_J 
:15 0420 10/2011997 0.6 1.8 1.2 a; oj 8! ! SUPP FOOT 4 0 0 0 24j 33! 
! ------+---+-----+-----f----11--~--·.;..---:. ----·-'----+---+---1---1--1--+--1---1---..J 
i 15 0420 10127/1997 0.3 1.8 1.5 3Si ol 35: sol INDX FOOT 4 0 0 0 201 soi 6( 1 

\s 0420 91411998 o.3 1.e 1.5 ----oj·- oi -iii as! --- tNDX FOOT 4 o o o 20 T --- : .... _ .. --: 
--·---+-----l------7----f----+-·--'.-----r---,---+-·- -+- .. -'·---·---' 
!15 0420 9/1511998 0.3' 1.8 1.3 o: 0! O! 95j INOX FOOT 1 0 0 0 20 • . ! 
~ 0420 912411998 0.3 1.8 1.5 9 0\ - s~-!~--~- INDX FOOT 4 1 0 0 20 - eot···s,: ------l 
j.15 0420 1018/1998 0.3 1.8 1.5 2· 1: SL_.~-- INDX FOOT 4 1 0 0 20 -~~-~~t·-~~-J 
[15 0420 10/16/1998 0.3 1.8 1.5 3 1; 4! 9Dj IINDX FOOT 1 4 0 0 20 61~---+ ---·~ 
I-11_5_04_20_-1-1-01_281-'-199_8+---0-.-131---1-.8+----1-.S+--40-I-- 1 j 41 i 95J INDX FOOT 1 4 0 0 80 2.0J ·. [ 

15 0421 10/13f1s81 o.o o.3t o.s o ol o1 991 suPP FOOT 20 1 ; 4oj 
15 0421 10/27/1981 o.o 0.3 0.3 o ol oj~99"1 INDX FOOT 20 I · ~ 
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Appendix 16- Table 4- Historical spawning survey data for Hood Canal ESU, and WRJA 18 west of Dung 
(> WRIA 15.0369, < WRJA 19), August 1- October 31 time period, 1943 -1998 return years. 

Data souce- WDFW spawning ground database (WOFW, Olympia WA). October 1999. 

iWRIA 

' 15 0421 ... .. 
:15 0421 

' ·15 0421 
,,. ·- . .. 
' 15 0421 

15 0424 

15 0424 
I· 
•15 0424 , . 
. 15 0424 

:15 ~26 

; 15 0426 

.15 0426 
t· 
' 15 04S9 

.15 0439 

i Lower Upper I 
Date j River mile River !rile Length • Live 

I luve + ' . ·- ··:;:~· . - · -··-·1 
Dead I dead Vis I Redds i survey ;Method I Olher species Comments 

I 
Agency 

0 1~0:119891 o.o o.51 o.s o oj 90! .. __ l~~o_x ;FOOT 1 4 o o ol 20 
+--r_,--+--+--+-_,---r--~ 

o o o
1 

goi_ . _ -~~No~ l~~·-T-1---1--+--+-+--2--IO f-e_o+--+---1 -- ~~~~!~91 0.0 0 .51 0.5 

. 1 0/30/1996 0.0 0. 5 0,5 83 3 86 951 l!NDX iFOOT i 20 
.... ------+--+--+--t--+--.1..--+-+- -1 

'1012711997 0.0 0.5 0.5 0 0 0 95: · ! INDX 1FOOT 20 
- . ·---!---....l....----1----l---1---+----+--~ . .. - · - - -- --~-----1---1---+-+---+--+--+--1--~ 

1016119st' o.o 0.2 0.2 o o o 99i !!~ox /OOT ! 11 23 42 
··- ---t--~t---t---_,---1----+--+--~ . -~ -· . 

40 

40 - ~~7-t1_98_1l-_ _ o_.a,_ __ o.-13i---o-.3+--o-+-_ _ o,_ __ o+-_9_...9 i. . -~ ~~~~- :FooT , 11 20 
1013011989 o.o 0.5 0.5 o o o 99 j :rNDX ;FOO-T·-t!--1---+--i--+-2-01--+--+- ---l 

: ;~!~1_9~s-7;_-_-:_-_o~.o:~~~~-o_.-15;_-_-_-_-o_-.-15:~~~o~~~~~o:~~~:o.~-j,_~_-_9-5[_- - - .. :INox ~~~'?_:r_·+ j. -+--+-t--+-2_0-+--+---1- - -i 

91~_?'.~.9811 0.0 0.2 0.2 0 0 0 95~ . ;~~~p -~~~T-~~!--+--t--t--t-1-1+--20+--4-1+---4-0-1 
10/611981 0.0 0.2 0.2 0 0 0 99! :sUPP :FOOT J 11 20 34 40 

.. -; .. ... ·--- .. --·-- --4-+--t-_,--+-_,---r--t-- --1 
1012711981j o.o 0.2 ~.2 0 0 0 99; :INDX :FOOT 20 57 40 

91_._.1SJ19S6/ o.o o.o t· - ;SPOT TFo_o_T-+- +--+-+---+-54-+--6-o-i---;f----t 
-· - .... --+---+-t---+~1--t--+--+----1 

101'3011989 0.0 1.0 1.0 0 0 0 99! :INDX .FOOT 64 
---- -+---1----i----+---+-- -1---+-- -'- .. .. - --· -- ·- ---t--t-+--1!--+--+--t--t---; 

15 0445 9127/1981 0.0 0.5 0.5 0 0 0 99! INDX iFOOT 20 40 

:1s 0445 - 1otst19B1 o.o o.3 o.3 o o o 99; 11Nox ·:F-oo-T-+- +---+-+--+--11+--20-+-4-131--4-io 

•15 0445 

15 0445 

15 0445 
I 
15 0445 

.. --·---t----1---_,----+-_,--t---i-~·- ·-· .. ···-·--+-_,-+--+-_,...,--+---+--+----l 
0.0 0.3 0.3 0 0 0 99 t INDX ~FOOT 11 1 20 40 

.. ---+----l---t---11----t----+--+-- .... - -----+--+-+--+----1--+---l---t---l 
·10128/1981 0.0 0.3 0.3 0 0 0 99! :supp !FOOT 4 0 0 0 20 43 60 40 

'1oi25J-1a_s_a-r--- o-.o-+---o-.7+---o-.7-l---ol--o-+---o-l--9sT · ;,Nox ; FOoT 20 40 

H)i17_t_1_9_8_5+---o-.o+---o_-1t----o-.1+. --lol--o+--o-i--95- "': iSPOT TFoo-T--1--+--+--+----t--20-+-+-+-----1 

10119/1981 

-, 
15 0445 1 0130/1989 0.0 0.5 0 0 0 90! iiNDX iFOOT 20 

15 0446 

' 15 0446 

15 0446 

'15 0446 

:1_5 0446 

... ------+-----+----1---1--+---+--t--...,, .. 
1017/1952 0.5 24 64 60 
--·----~----r---~-----l--+---r---l----

:10/10/1952 2.9 3.4! 0.5 75 150 225 

101711959 6.5 7.5 1.0 0 0 0 
----+---+---t------r--t-----t----11--• ... 

3.2 3.4 0.2 228 50 Z78 ____ _, ____ -+----+---+--+--_,--!---'· 
.. 1 0191_1_ 9_s_7+----3-.4+---7._at--__ s_.s+--_4_oo-+-_'·_o_55-+-1_.•_ss-+l_· .. ; .. 

10/511967 

:SUPP ·FOOT 13 
- .. - . ... .. .. - --- - -t--+-+--t--+--+--t--+- ---1 

;tNOX ' FOOT I 20 13 
... .. ~ --1-+--+-1--+--1--+--+----1 

SUPP :POOT 1 4 0 D 13 20 60 
suPP-~o_o_T-r--l,!-4+-o+-o+--1-3+--2o-+--6-o+----t 

20 

" .. ·- .. .. ... ---1-+--+---1--+---1--+---+---1 
1 5 0446 1 012411968 2.0 2.5 0.5 37 22 59 ;SUPP ;FOOT 1 0 0 0 13 

... ---+---+----l-----1--+--+---+--4 --· ..... ..._-~--1--+--+---+--+---1--1---1 
15 0446 10/3111968 0.0 0.2 0.2 200 16 216 'INDX .FOOT 20 15 01 

15 0446 

15 0446 

15 0446 

·15 0446 

15 0446 

15 0446 

15 0448 

15 0446 

-----1-----r---+-----+---+--1---+-- - : 
1013111968 6.5 7.5 1.0 6 41 47 ; :INDX iFOOT 4 0 0 0 20 

; . S_/2_4/_1-97-0+-...,.---3.-0t---4-.0-I---.1-.0+--33-7+--2-61--36-S+-- -90f. ; SUPP ; FO-OT---r--1t---4t--ot--Ot--23+--1-3f----1----l 
. . -----t---t-----1---+---+--!--+---7 r .... • ~-·--+--1--t--t--1--1---f--+---1 

. _ ~~·-'1_9_70+---2-.0t---2..-5-t---0-.5-+-_2_1-i-_1_0_71--1-2B-+---9?_i .: ~~~p-- r?._O __ T-t-1-1--0-i--Ot---Ot---20-+--1-3-i--1---1 
' 9/3011971 3.0 4.0 1.0 360 29 389 90i :supp iFOOT 13 
.. M .-7-,1-9-72-+---1-.9+---3-.1-I---1-.2-+--95-1-i---8+--95- 9-+-- so-; . :suPP t i=_o_o_T-+-,+--4+--o+--o+--2o-+--,-3+---l!---l 

... --+---+---+---+--- +----+---+----"- . --- _.. 4·-----!--r--t--!--t---+--+-+- --1 
o.o 1.s 1.9 1,ose 11s 1.21s as; ;SUPP . {._~o._T-+-1-i--4+---o+--_o+--_21+_1_3+-------11---i 10/511972 

' 912711973 

. 911011974 

8.5 7.5 1.0 333 15 348 98' ;INDX !FOOT 1 0 0 0 

1.a 2.0 0.2 o o o so~ o-:-SUPP ·tf'oo-T-!-o-+--o+--o+--o...~-_1_3+--20+-8-o-i----1 
--;----.... -r-----,f--+---1- -+--t--+--+--+----1 

,15 0448 ; 9119/197-4 0.3 2.3 2.0 46 o 4G soi 30'SUPP :FOOT 1 o o o o 31 so 
15 0446 tOI-1-/1,_97-4-+---o.-at----3-.7-l---2.-9-+--3-7-o+--,-171--3-87-+--a54! 1ss·[~!.~. ~-0-0T-+-,-+--o+--o-t--o-t--so-+--+-+---t 

·15 o446 :1012511974 o.ol o.3j o.3 o o o ssi ;1NDX IHEU o o o o 14 11 ot 
1s 0446 - ;~ ~-s,-t-97-4+--o.-2i---3-.7-r---3-.5-+--52-+--s-12 :--, -04+--7-s:· -r-suPP -~-o-o-T-+-.. +--ot---o!--o!-20-t-3-11--s- o-+----l 

... __ ... . - --·---+----+- - -+- ---1---i---+---i,...----1 .... ---t--·----+--- t--t----1r--+--t--+--+---l---l 
0.4 3.7 3.3 127 1 128 75l 21 ISUPP iFOOT 13 20 48 

.. --;-- -+---t--1--+--i--+--+---1--t-----1 
' 15 0446 9130/1975 0.0 3.7 3.7 744 188 932 BO~ i SUPP \FOOT 

:1s 0446 9115/1975 

.. - ---+---:--+--_,- --+--+---+---+-- · . 
;15 0«6 .10/14/1975 0,3 3.7 3.4 25 207' 232 80i :rNDX !FOOT 0 0 12 23 . 31 
1- --· - · • - -t'----+----+-- -1------11---1---+---1!----'-
!15 0446 : 9/811976 0.0 3.7 3.7 198 0 198 85! ·5S~NDX jFOOT 20 60 

!is~~~· _ _r_91_17_1_19_-,_e.~.-__ o_.4....L..--3._7,__ __ 3_.3.~.-_6_9...J3 L..-_80___!__7_5_3.~--~t ~-~ liN OX ---i-! F_O_O_T--1-+--t--1--+-3-1 i--t---1-----1 
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Appendix 16 -Table 4- Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRJA 19), August 1-October 31 time perlpd, 1943-1998 return years. 

Data souoe • WDFW spawning ground database (WOFW. Olympia WA). Od:ober 1999. . 

r-·-~--
·-····. . . ~----·----,-------,--

iLower Upper ; Uv& + -~Type : I I I 
I i I . I 

WRIA :Date I River mile Rivet mile ! Length live Dead dead VIs Redds survey ;Method I Otller species 1 Comments Agency 1 

15 044S : 9127/1976: 0.41 3.7i 3.4 832 447 1,279 75 IINDX lFOOT ' ! ~ I I I ! 
15 0448 · T"9i2m976j ___ 3.71 --7-.5...;.1·-·--a-.a+--5-2-+--3so4 ___;,4_1_2-l---9-o+--17-a-+· s-u-PP .. 1FoOT · ,--:-t-+i -+--20+-i-l -+----i 

15 0448. """T1DI13/197Eif"- 0.4 --5.3! 4.9 338 1,436 1,774 90 IINDX !FOOT :-·-1; 4j 0 0 201 61 

~ ~-~~~1~[· o.ol o.oj_ o.o 3o o 3o !SP~~-y~o~ ·j_ __ ! ·--!-: --1-+-+---1--+----l 

15 0448 I 912611977i 0.0 2.3! 2.3 499 6 505 80 INDX jFOOT ' 1~ 4 0 0 20 60 

15 0448 ..... T io/5i19ni o.3 3.rl a.4 147 45 192 85 I,Nox· ·:FooT' ·i -~-47! -o1-. -o+--1---+-+----1 

15 o446110i1211977! 0.0 2.3! 2.3 33 25 58 80 INDX ~FOOT • ··.;:· 0: 0 0 21 60 
1-------~--------+--- f-·--· . .......-!-+--1--+---1--+---l 
15 o448 1 912711978i o.3 3.7! a.4 138 11 155 e5 !INox · Tf:oor 1; 4 o o so 
15 o448. -l--~~~,_1i."{:_ 1.91 .. o~--o-_-ol----sl----ol---6-+--+---+ls_P_oi ·jFocn ' ; so 

15 044e ; 101:211979; o:or--2.3 2.3 6S 26 95 so hNDX ff:ooT 1i 4i 0 0 80 i 
f-·---...L....-.---'-·----i------!---+---l--+--+--+---!:---- ............. ;. --:'--+--+-+---+-+-+--..:-J 
15 0446 i 1DI1_8119791 0.2 2._~ __ 2_.1-1-__ 22-+---6-1--2-8+-e-o+---;Jf-IN_DX. ____ ~_<?.~: ~ __ 4~: _o_11--o+-o+_2_1 1-s_o-1-----l---J 

15 0446 1 101311980i 0.2 2.7\ 2.5 77 7 84 70 jiNOX jFOOT : 4] 0 0 0 

15 0446 ~1ofi6i19ao! 0.2 2.7j 2.5 -45 51 96 90 IND~_J_F~o~! : .. ~....:,:-_-_0!+1 -0+--0l--2-D+--t--+----l 

15 0448 -~1-on311!lBOI 0.2 2.7 2.5 35 72 107 90 INOX --~?._<?T_ c---~;....; ---101-0+-0+--2-101--+-+--1 

15 0446 iomi1sBOI 0.3 2.7 2.4 83 29 112 85 INDX ;FOOT 4i o! 0 0 20 
~+-+-+-~-4--~--l 

15 0446 i 9122/1981~ 0.0 3.7 3.7 53 () 53 80 14 INDX lFOOT 42 20 72 40 

1
15 0446 j 9/24/1981: 0.0 0.0 0.0 0 0 0 99 SPOT 'FOOT ! 20 80 85 

15 0448 -·~m411981i 0.2 0.0 0.0 20 0 20 95 SPOT .FOOT 4j 0 0 0 '20 eo 65 

15 0448 !9124/1981 i 1.9 0.0 0.0 1 0 1 99 SPOT FOOT .. . i I 20 60 65 
~- ! 9124/19811 2.9 o.o o.o o o o 99 lsFIOT··:FooT -;----i-+1-+--+-2-o+--6o-+--65-1-----1 

_ _;_ __ +----l'------l---ll---+--+--+---i-- .... .. .... +-+--+-+-+--+-1-----1 
15 044S 11016119811 0.0 1.7 1.7 0 0 0 10 IND~ ~F~:>C~~--- 1 00 27 34 40 

15 0446 110/14/1981! 0.2 3.7 3.5 23 2 25 60 INOX ~FOOT ' 41 0 0 0 00 23 31 40 
~-----l---+--+----1---+--+--1--+--1--+-·--~·-- ....... ~---.,--
15 0446 E_161'1_98___,11:-__ o_.2+-__ 2._al-_-2_._,l----'-7_7l-_1_ol-_a7+-_ao+---+11N_D_x_ ~Foe;. ... ?+; _o-l--OI-4+--1--+-+--1 

15 0446 110/2()119811. 1.5! 4.51 3.0 25 4 29 80 6 IND~- /?~T . _41 0 0 0 00 OG 20 40 

15 0446 J~l28l1~~--1-.5+~---4-.S+---3.-0+--,-5+---7l--22-l--80-t---5-l-I-NDX . --~-~?OT ... -4+:, _o~-10 f-o-+-_O_Dl--06-t-2-10 !----4-10 

15 0446 11012811981; o.a o.ol o.o o o o o SPOT :FOOT i I 2a 39 
1s 0446 I ~13119821 o-.2-+---o-.o+---o-.o+---o+---o-1----ol--9-51--+S-P-OT :FooT , -; 1 1 20 

15 0448 l10/4ii982j ___ o_-11---2-.3+---2.-21--52-+---t3-l--e-5~-e-+-o--+IN_D __ x ... iFOOT .. ·-1~--4+-+o-o+--20+-1--+----l 

15 0446 10t12i19-s2...;~1---o-.o-!---2-.-a!l-· --2-.a+--12+--s+--17+-9-o+--+,N-o_x_ .... :F'ool- 1: 4 o o 23 33 31 

15 0448 i1D121/19821 0.3 3.7j 3.4 9 9 18 75 INDX .. :i=ooT ; ... o.+f_-o-1--1-1--41-60--l..-34+-2-4{--~ 

15 0440 [10127/1982! __ o._a+---~---2-.o-1---2+---2~_4+-_s_s+--+-'N_o_x·· ·J F~~~l--.. i._o+--o+--ol--33+-3-11-2-3-h----1 
15 0448 19f3119as!. 0.3 0.01 0.0 0 0 0 70 SPOT FOOT : ! j 60 

15 0446 _ 1 9/2011983f 0.3 o.o o.o 2 o 2 so 's:.<?.!.. -~FOOT_·;·: .-r-1-+--1--20+-+--+----: 

15 0448 1 9127119831 0.0 3.7 3.7 20 3 23 80 0 INDX ___ ~F?_?T -~-~--O+f_O+--Oi--2-D-1--li--1---40--1 
15 0446 ! 912~1~-~- 0.2 2.71 2.5 31 3 34 90 INDX :Fo~~ . .i ~-o-l-l_oi---Of-2-D-1--_31+-_5_31---~ 
15 0446 1014/19831 0.0 3.7~ 3.7 28 7 35 70 19 INDX __ :~-~~-....!.. __ 4!...j __ 0-111-0+-0+--2-111-6-0-!--+--40-1 

15 0446 I 1015/19s3t 0.2 2..7 2.5 59 4 83 85 .INDX !FOOT : ! 20 
1----+----+ '--·- -'··--··-:---1--l-+---1-+-~-+--1 
15 0448 110111119831 0.0 3.7 3.7 27 4 31 80 !INOX :FOOT ! 41 0 0 0 20 40 

-~--+----+---+---1---l----1---+---4--- ----- ... -· --+--+--+-lf--+-+--1---1 
15 0446 10/18119831 0.0 3.7 3.7 3 5 8 &0 011NDX :FOOT 4i 0 0 0 20 GO 40 
!----+---1---+----+----+--l--+--+-+--+---i---·--------i----lf---+-+-+----l-+----l 
15 0446 10/18119831 0.2 2.7 2.5 0 2 2 85 IND~--Y~r. .. i ... ~-0+--0+--101-2_0+---+-+---l 
15 0446 10/2511983! 0.01 3.7 3.7 2 2 4 80 INDX !FOOT . 4 0 0 0 20 60 40 
1----+---+----1----1!-----l---l--+---+--+--+---·;---- +--+--1-+-!1--!--+-1--~ 
15 0446 1012511983! 0.2 2.7 2.5 0 1 1 85 INDX !FOOT : 4 0 0 0 20! 

15 0446 9111119841 0.2 2.3 2..1 5 0 5 95 .INDX !FOOT~ 20 

15 0446 9114/19841 o.2 1.s 1.3 2 o 2 95 JNox [FooT ! 4 o o o 20 
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Appendix 16 -Table 4 - Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1 -October 31 time period,1943 -1998 return years. 

Data souce- WDFW spawning ground dBUibase (WOFW. Olympia WA), October 1999. 
r-- ········:········-~---.---r--.--...----r--T"-------,--- -····· ··-·-.,--! Lower I Upper ! ~ , live + Type ! 

\I\IRIA jDate River mile River mile I Lengttl : Uve ; Dead de!ld VIs Redds survey Me1t'IOd Ot11er species ! Comments 

16 0448 f 9/2011984 0.0 1.0! 1.0: 26j 0 26 90 INDX FOOT 4/ 0 o! oi 20! ; 

16 0446 9/26/1984 0.0 -~~Of ..... -·-t:o~ ..... 331 1 34 90 IN OX FOOT 4 0 Ol 01 20i ... ] .. +---
f-----+---t-----1-----·r- ·-···- ---~···· ·---+ ·--~--~-- -·· .. -,.--·-
15 0446 912811964 0.3 1.Si 1.2 431 2 45 80 INDX FOOT 4 0 ol ol 20f 31 ' 60 ' 40 

~1-5_044_6--+1 -91_2_811_9_84+---1-.5+----;~5!"' . ;:o: -· 291 1 30 90 INDX FOOT I 1 4 o' 0 20i--3~""eo! ·-40 
15 0446 i 10/511984 0.1 2:31-- ---·2.2:· . 81 20 101 90 INDX FOOT I 4 0 0 0 2Dj ·-· ;·--

1-1_5 _044_ 6_-+1- 1_0_181_1_9_84+---0-.0-+-- - -3.7l .. .. .. ·3~ 1~ .. - 40+! __ 3_s+-_7_51-_e_DI---t'-N_o_x-ii-F-O_OT-If-4-+--o+1_ o+-ol " i -i -~~ ] 
~1-5_044_6-+-101_1_0/_1_98_4+---0-.3+---~--.:._: -. _ ~~~-: ... - 2sl 11 36 ·35 INDX FOOT 1 4 o! Oi 34; 60 ' : 40 
!----:----+---+-----+--- --·-+----+---+--+---1---+---+-1-+--+•-+--·r ·-· ·- ... --"- -· 
15 0446 101111198-4 0.1 2.3; 2.2: 33! 19 52 75 INDX FOOT 1 4 Oi o! 23i . : 

1-1-5-0446--+-10-/1_51_1_98_4+---0-.0-i-- 3.7! 3:7 1o+---19+--29-t- 9-5+---+-IN_O_X-t-F-OO-T-t--4!-:-0+-0rot 60:- : .... t·4o 
1-----+----1----+------ j .. .. .. :· ... -+---1-- -+--+--+---+--t- +-+--+---+: -- .,. ..... ·: - ;----
Hi 0446 10!16/1984 0.0 2.3; 2.31 8 23 31 80 INDX FOOT 1 4 0 01 23; • i 
~----+----+----+---· r ........... ,- ..... ·--:· -- -• .... ;--
15 0446 10122/1984 0.2 1.51 1.3;. 141 15 29 90. INDX FOOT 4 0 0 Oi 20• I 40 

r-1-5_044_ s_+-101221 __ 1_9_84-+---t-.s-+-_-_-_s_.7r~~-:~~!L: .. 1 s 4 90 INDX FOOT 
4
4 

0

o 

0

ol ~~i 
20

20.i -~:.: --~~_:_ 40 

15 0446 1012311984 0.0 2.3_j __ -· ____ 2_._3; .. _ 23 j 14 S7 90 INDX FOOT " 
I-1-5_044_6-+-10/29--/1-984-I---O-.O-i---1-.5r 1.5' 48j 4 52 90 INDX FOOT 4 0 0 0 20! .... J .... l .-4Q 
15 0446 10t'2911984 1.5 3.7; ... . -;;r· -1-t.--3+---41--90-+---t-IN_O_X-Ii-FO--OT-II-4-I--o-i--ot-l-or-2---iO; · --·:· .... ~4Q 

1-1_5_0_44_6--fl-91_23/_1_9_85+---0-.0-+--- o.s! ..... -o~5: ... 73 2 75 90 INDX FOOT t I 20;--- ·-;--r-
t---- ...... ---+----1--- .... -·--- ... . .. _ --t----1 
15 0448 ! 1011/1985 o.o 2.3! 2.3. 31 6 37 90 INOX FOOT 1 4 201 , : 
l-1-5_044_6_~j-1_019/_1'-9-85-+---0-.3+--·-i.s!-· 2.0: -27-+-- 51-- 32-!--90-!---ti-N-O-X--+-FOO-T-I- 1-i--4-!---+-i- 20; -- -~ ·- ~-
1------f---+----f-- --.. ... . --- ; ... -1---1---1---+-'--+---+--+--+- 1-+.........j.--' .. - . ., -+--
l-1_s _o_44_ 6_-!;_1Df_1_7_11_9_85-t---0-.5-+--· _, .s; 1.3: ___ 3+---ef---9+-_75+---+'-N_ox_·--+F_oo_ r--+- 1+--4-r--+---'-2_3[ .... _ . ------i 
15 0446 ! 911011986 2.2 3.3: 1. ( 0 0 0 90 SUPP FOOT i 60; . • 

1-1-5_0_4-46--Tj-91_1_81_1_9_86-!---D-.2-i----23[ - 2_·,""'_----5+---0+---S+--9-5+---+-IN-OX--+-F-0-0-T-+--+-+--+-f--120--'-; --SO; ... -;·-

~1=S=P4==46==~~=9/2==51=1=986=~=====0=.2:==~-~~: ... :~.}~~---~40~:~~~~1:~~~4_1:-_-_-9_,0:------~t-I~N_D-_X-_--l+_F-O~O~T~:~~=~~=~~:~=~-~-.:. ·- ·:·:~ --~ 
15 0446 ! 101311986 0.3 2.31 2.0 SO 16 66 90 INDX FOOT 4 0 0 01 20; j 
1------.----1-----t---·--+-- - ·----·--+---1----1---t--+----+---+--+-1--t----T-~ 
15 0446 :10/1011986 0.2 2.3; 2.1 38 10 48 90 INDX FOOT 1 4 0 0 20: 48: 60; 

15 0446 j10/17/1986 0.2 ·--;:;t .. .. z:~ ·-. 6 8 14 90 INOX FOOT 4 11 oJ 0 20! -- ..Lj - ---1 
i-----i----+----+------.. - -+---1---1---+--+---+--+--+-1--+---t--'- .. ~ .. ---'----! 
15 0446 -10126/1986 0.2 2.3. 2.1: 11 2 13 70 IN OX FOOT 4 0 0 I 01 21 31 ; : 

1--- ---t----+-----+--- --- ... ----·-+---+---lf----li----1---+--+--f---t--i---+---·~-----.,--·--T---+ 

15 0446 911611987 0.2 2 .3: 2.1; 4 2 6 90 INDX FOOT f 20: 60: ! 

1-1-6-0446~--JI-9_12_._4-/1-9-87-t---0-.D+-- ·2.3: ... 2.3 --4-0+---0+-- 4-0f---90-+---+I-N-D-X-+-:FOO,.--T--I-4+--0+--ot--o-lj-2-+0: 6()" . sti-
f------1----+-----t·-----,-· . - --·-+---1---1--r--+---lf---1---t--+--+~.r--- .. , .... -, ..... +-
15 0446 1 10/611987 0.0 2.0 2.0 34 9 43 90 INOX FOOT 4 0 0 01 20, 60' ! 
~----f----1-----t--- .. -----·-+---+---+--+---1----1----+-1--t--+,-+-, .... ...!. . --r--
~1_5_0446 __ -1!_101_2211 __ 9_87+--0-.0+-----~::: .. _ .2·_s'-; __ of--_s+--5+-_9_5-+--+JN_o_x_+F_oo_r_+ 1· -•!-...;-......;.~~~;. . ··~ 
t-1_s_0446 __ --t_91911 __ 9_88-+---o-.2+---·-··· .. __ . .. . -! ____ ol---o-+---o+-_9_9+---+s_PO_T--+F_OOT_--+--r--+---+'----+:-- 2o; ~: _ J __ _ 
15 0446 : 9122/1988 0.3 2.6: 2.31 30 3 33 90 INDX !FOOT j 4 0 0 0 ! 20! 60: 61 ~ 
l-1-5-0446---l:-~OI-12/_1_9_8-181---o-.o+-- 2.6i. 2.s -· 40 69 109 85 INDX ~ FOOT 1 4 D O! 20~ 61; -+----:---

- --- -·-·-+---l---+--+--+----+---1---1---t-+-+- --t . .. : . 1--
1-1_5 _0446 _ _ _.[_1012_0_11_9_88+--0-.0+-·---2:6 ~ --~~[_ __ 1_7+-....,....23-+--40-1-_s_,o f--+'-N_o_x--ti_Fo_o_r--1-1+--4-1---of-1 _o-1' i_20-!.: s1 ; ---+: ---i 
15 0446 ]10131/1988 0.0 2.6· 2.6: 54 16 70 90 INDX !FOOT 4 0 o o' 20i 61 . i 
f------1:---+----+-·-··· .. .. ... -·---·-+---t---+--1--+---'---l--l- -+--+--+--< .... ; ---~---
15 0446 J 9/15/1989 0.0 2.6 2.61 0 0 0 80 INDX !FOOT ! 20; so: i 
1s 0446 1 912511989 o.o 2.6~ · ·· ·-2.6t-"---o-+---o+---o+--s-o+---+-•N_o_x___,_Fo_ o_T-+-4+! ---lo l--o+--o+--2-o: ... ;"-···r-

r-1-5-0446-- -+i-9-,29-f1_9_a9+--- o-.o+---·- "2_8[.. .. 2.6! 0 0 0 INDX FOOT 4 0 o! 0
1 

20:· -- --~ ·-r-
f------>---+----1--·-·--- ........ ... -I· ; . --·-i----i-' - --1 
15 0446 I 10/S/1989 0.0 2.6: 2.6! 4 1 5 90 INDX FOOT 1 4 oJ 0 20! ; l 
~,-5-'0446---+~-·-;01_1_811_9_89-+---o-.o+-----2~- .... - 2.6 j·---4+---o+---4+--9-0f---+-IN_D_X--I-FO_O_T-+--4+--o+--OT--10f--2-0;-i --.. r--·+j ---1 
1------!---+---+-----;---· .. ' · ---+-- - r- -
15 0446 ! 9126/1990 0.0 _ _!:..~.!___ 261 1 1 2 90 lNDX FOOT i 20i 60. I 
~----+---+-----+-- I ; : --t--
15 0446 101811990 0.0 2.6! 2.6; 4 0 4 90 INOX FOOT 4 0 0 o ' 20: 61 ; 1 

15 0446 10126/1990 0.3 ·-2.sT-- 2.3] o 0 0 75 INDX FOOT 23~--t·-11-----1 
f----+---t----l--·-·j-----+---+--+--l--t----1--+---+--t-+--+--+--r--+-+-- -l 
'-, _s_0446 _ _ ...._1_0JQ_f1_9_91_,_ __ o_.o..~ ___ ~~-__ 2._6,_i ___ 5......_ _ _,o '--_5_,__so...._ _ _,_I_N_ox_...LF_oo __ T__.__s..___4~o_,__o.......__z....~.ol ___ so .... !_--~.._--' 
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Appendix 16 ·Table 4- Historical spawning survey data for Hood Canal ESU, and WRlA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1- October 31 Ume period, 1943-1998 retum years. 

Data souce- WOFW spawning ground database (WOFW, Olympia WA), October 1999. 

! 
jWRIA 

loare ~=rmt~ ~=r mi~ Len~~- --·;~v:· ·~:~··:~~-:· -·......,..~~-s-... R-ed-d&--.l:_:_:_ey--,-:M-eltl_o_d--r-oth-er-spec~-.-es---,l-c-o-m--m-en--m ··-- . ~~~~-
' I J I ~ 0446 10118/1991 0.3 2.6 2.3· 0. a1 o1 85 INOX ·FOOT 4 o 0 0 60 20: 

'r,~ :: 10::::: ::: ::: -~~-:r~-:·:~ · ·~-:~~·-·-:-~-,~ -:--~:~---+:-:~-~-+':-~-~-~-+-4+--o+--o+--o+--:-o+-J~- · ~ -~~:·.:.~ 
1-- --ii----+-- -+-- -+--- ·· -r···- -+--+---li--+---i--+--1--+-+---1'"-·- ···· ·· -
15 0446 912211992 o.1 2.8 2.s ' o; _ .!~- _ o....,: _ _ 90+--+'N_o_x~jr-F_o_o_T-+--t--+--t--+-20+-~~L .... "'· _ : 
15 0446 101211992 0.2 2.6 2.4; 0: 0 01 90 INDX FOOT 20 i 

·• . --- - - --~--f--1---t---f-+-+-f--f---j- T .. 

1-1_5 __ 0446 _ _ +-_101_8_11_9_9-121---o-.o+-_ _ z_.e+-----~:6.:_ .o ~ ·~-o-l'i:..,__9o+--+'N_o_x_i-F_OO_T-+-+' -+--+--t--20-1-~~i s.o..:. 
15 0446 1011611992 0.0 1.7 1.7 O' o, 01 95 INDX FOOT DO 20 ~ 60, 

·- -+--+---+---i--:--+......,..i--+--1--+--+-- -· . ... 
15 0446 10/2311992 o.o 1.7 1.7 20, o 20j 85 INDX FOOT 0 0 0 4 00 23: 60• 
15 '?448 9/1511993 0.0 1.5 1.5 ·- 0 .. · -~r--ot--9-51--+1-ND-X-+F-00-T-+--I--t-+--t-0-0+-2of 60! 
f-_.:_--1----+-- --+- - -+-·-- ..... .;. ..... ...,...--1--1--1---+-.,...-+--t--i--+-i--il--.i. . .:. .. 
15 0446 9/27/1993 o.o 1.2 1.2; 0 o; 0 95 INDX FOOT G 0 0 0 00 60' 31' 
1----+---+---1-:--- l-- .. " . ·- ----1--11----l--+---1-- l--1--+-+--+--;-.. - .. J - · 
15 0446 101511993 0.0 1.2 1.2· 0 o; 0 95 INOX FOOT 0 0 0 0 00 20~ 60 
f-- ----,,-----+----+---+-----·-. " .. -+----+---+---+--+---+-+--+-+--+--+-- " " • 
15 0446 10113/1993 0.0 1.2 1.2: 0 o: 0 95 INOX FOOT 0 0 0 0 20 31 j oo: 
~---ii---+---+---+---'- .; ... --· . . . --. ·----+---+--+--+---+- -1--t-+--t--+--: 
15 0446 10/2211993 0.0 1.9 1.9: o: 0 ! 0 90 INOX FOOT 0 0 0 4 20 so j 
!-- - -+---+----l-- - 1----- - .. ·- ·- -r---+-+---t---1---1-+--1-- +-+ - -1-'--
115 0446 911411994 0.0 2 .. 6 2.6: 0 Oi 0 95 INOX FOOT 20 60' 

,_1_S_0446--+-9126/--1-9-94+-- o-.o+--2-.6+---2.iir .. _o, .. ·-~~·-_-_-:o:~~90:+-'~_-_-_-++-tt-~~_o-x~_.-++F~o~o~T~~~~o~~~o:~~o:~~4~~~2~o:~~·7j · -~~~ 
t-1-5- 0446- -+-1 OI-141_1_9_94-+--- Q-.0+---2-.6+---2.S; - o:· -. . o! C 95 IN OX FOOT 20 eoi 
f-----1----+----+- - - +--·---.. ... .. ,. " .. ..!.--+-+--+--+---+-+--!--+--+--+-.. r .. 

l-1_s_D446 __ -+-81_17_11_9_e~sl-__ o_.o,_ __ 2._s+---2-~s~ __ o. .. _ .~ .... ~ ----lo _ _ ss-+---+'N_o_x_,_F_o_o_T-+-"+--7-+-_o,___o+-_2_0r--60_. ; 
15 0446 9/14/1995 0.0 2.6 2.6: 0· Ol 0 90 INDX FOOT 20 60; 
1-----+---t----l--- +--·---- " ... .. +---t--+--1---t--- -+- +--+--t--t---l--
15 0446 9126/1995 0.0 2.6 2.6 0' oj 0 90 INDX FOOT 7 o 0 0 20 60 

i-1-5-044--6-lf-1-0I-17-/1-99-i51---0-.2+---2-.6+----;.4~ 3; _ .. _o+-, --:3i--70-+---t-IN_O_X-+-F-O_O_T- .+--4+--o+--O+--o+--2-4t--60: 61 

1-1-S-0446--+-1 Q/2_51_1_995-1---0-.0+--- 2-.6-1---- -2-.6- 32 . . .. or- 3-2+--7-0+---t-IN_D_X-+-FO_O_· T-t--,.-t--1-+--il-24-t-6-of 61- ' 

l-1_5_04_4_6-ll-9161--19_96-+---o~.o+--o-.1+--·-o.1, ·_.o:.: .. ~~· oj_ o 95 SPOT FOOT 20 s5i . .. .. ~ ... 
15 0446 911611996 0.0 2.6 2.6: O' Oi 0 95 INOX FOOT 7 0 0 0 20 48; 60i 
t-----11----t----t---+---·- .. ·- .... -+-' - -1---1---+--+--- 1-+ -11-+--1--+- .. ! -- •• • -

l-1_5_0446 _ _ -t-91.,..-231_1_9_9-i6i---o-.o+--2-.6+-·- 2.6 s; _ ... ~L s 90 INDX FOOT 4 7 0 0 20 

15 0446 101411996 0.0 2.6 2.6 o, _ _ oj 0 . 80 INOX FOOT 

0.0 2.6 2.6 11.~ _ Oj 11 85 INDX FOOT .... . . 

15 0446 9/811997 0.0 .o .. :. . .. ol 0 90 INDX FOOT 00 20 so : 
1-1-5_044_6-+-101-17-/1_9_97+-- - o-.o+-- -2-.6+- -·2.5: .... 4 -o-+I----141--85+---+,N-D-X-+-F-OO-T-t-4+--o+--o+--o+--23-+·-so-; s1 .. 

20 60 ~ 

15 0446 110115/1996; 4 8 0 D 20' 60 61 

. ; 
h-- --+---+--,---+---11---- --· .. --+-- -+-+--+---+--+-+--+-+--+-+--·· 
15 0446 9/4/1998 0.0 2.8 2.6: 0' ol 0 95 INDX FOOT 4 0 0 0 20 
i----+---+---+----+----· " ... ·- -+--+---+--+---+-- -+- 1-+--1-+--l-· .. -
15 0448 9/1511998 0.0 2.6 2.6: 0 Ol 0 9!i INDX FOOT 4 0 0 0 20 
r-- --1----+--- -t---+---- --·- .. - +-·- +--+--+-- -t---t--1---t--ii--t--+--.. 
15 0448 9/2411998 0.0 2.6 2:6, o o· 0 95 INOX FOOT 0 0 0 0 20 
1-----+---+----l- - ---,1--- : ... -----t---1---+--+-- -t--1---l-+--1-- +-
15 0446 101811998 0.0 2.6 2.6 Oi o; 0 95 INDX FOOT 4 1 0 0

1 
20 

l-1-5-0446--+-10-/-1611_9_98+---o-.o+---z-.a+-~--2.61' 1 - o-+I,----111--95+---+,N-O-X-+-F-o-·o-;r-t-4+--oi--o+--o+--2-ol-
1 

-61 · 

~1=5=0446====:=1 o=f2ill==t=9=9s:=====o=.3:=====2~.s+! _-- ·~~~~ .. · .. -~ ~. - ·-o-t-1 _ 9+-_9_5+--+IN_o_x_,_Fo_o_T-+--4t--o l-o+-ot-_2o+-~~~"!, s.~ 
15 0448 1011611996 0.0 0.6 0.6, s: ol 8 95 INDX FOOT 20 60: 61 ; 

L ·-···J 
.oeo: 1-:-:-:-:-1-t-::-:-:-,:-~-~-+---:-:+---:-~+-:: -~~: j ~: -~-r-1 --:+--:-9+--o-+-=-:-:-l-:-~-~-:-+--4t--ol--ol--ot--20-+I· --- :. 

-r---t--+--+---t--+--t--t--1-+--~--·--· . ~-- -- - . ~ 
15 0488 10/2611961 0.0 1.1 1.1; ts! o! 18 INDX FOOT 201 
1----1----+--- -+--- +---- ._ .. _ .. -----~-+-+--+---1---+-+...-+-+--t--+·-· .. ; - . -·-t .. -·--! 
l-1_s_D4_ a_s-1,...1013_1_t1_9_6-i2i-__ o_.o,_ __ ,_.1+-__ 1._1i __ ..:.Sl. _ _ 7.._! __ 4o+--+---+-tN_o_x--t_F_o_o_T-+-+--+-- r---+-2o;l_ . ..: - · : ____ --~ 
15 0488 1012911964 0,0 1.1 1.1: 47i Oj 47 INDX FOOT 201 , . 

~1=5=048===8 =~~1 012==41=1=9=6s::====G=.0:=====1=.1: ====1=-··_,1 ~----._79_·l--------2-3f-! - ,0-2+; --+--+-IN_D_X-+-FO_O_T- 1---t--ti-+--'1--2-0+- s.~~- -.. - : ~=~-~ 
15 0488 10/29/1971 0.0 1.1 1.1 16; 2_l 18 90 INDX FOOT 20 5~1._ .. 6~~---·- ·- 1 

.__t_S_D4_B8_......_10J_1_51_1_9_74......_ __ o_.o..._ _ _ 1._0...._ __ t__,.O __ .oi, ol 0 0 0 INDX FOOT 0 0 0 0 20 ~ ._l ___ j 
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Appendix 16 - Table 4- Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1-October 31 time period, 1943-1998 return years. 

Data souce- WOFW spawning ground database (\IVDFW. Olympia WA), October 1999. 
r- .. _ ... 
I 

lWRIA 

:15 0486 

its 0468 
~ ... 
<15 0488 

; 15 0488 

15 0488 

;;5 0488 . 
!15 0488 

·,s 0488 .. . . 
!15 0488 
I• 

15 0488 

:15 0488 

:15 0488 

:15 o.;sa 

•15 0488 
l_ . . 

15 0488 ...... 
·15 0488 

:15 0488 
:. 
15 0488 

.15 0488 

; 15 0488 

:15 048!! 
-
:15 0488 

15 0488 
115 0<488 

:15 0493 

'15 0493 

:15 0493 

~ ~5 0493 

,15 0493 

' 15 0493 

' 15 0493 

·15 0493 
' 
~ 15 0493 

!15 0493 

l 
!Lower Upper ! 

• Date River mile River mile , Length I Live 

' --· ilive+·~~ --.i--·rr;;···;-· I !I ·-~ 

;Dead !dasd Vts IRedlislsurvey !Method jOther apacles Comments Agency i 
oi __ ._..1_ o 95! I1Nox iFOOT 1 o o o o 57 ! ~. 
Oi oi o! so! i•Nox·-·1-Fo--O-T--+-- +-+--+--+-2-o+' -e-o-r--+1·-·-~ 

i ~~-~ 9~!- - I INDX~ .. ~FOOT 57 I I 

. . 0.0 1.1 1.1 01 .~~~1- 951 ~-~~-- ! FOOT 20 401 
101511_98_1+-__ o_.o+-_ ___.1._11----1._1+--_3. ___ o1 ~ ssl ___ l_r_N_o_x_ "~~F_o_or_l-+-1-'-+--+-1_11-2_1+--34-+--_ ~ 

10/1~~l~.8_1+-__ o._o+----1-.1+-__ 1_.1+---lol _ ____...ol o1 ~-t~~. -~~oT 11 20 1 4D! 

'·~~:=~=::=::====:=::~=====: :=::====~=:~:~ ===::,-._· :1·~ :! =~~~J:~~: J 20 

1 ·~l 
'10128/1981 o.o 1.0 1.0 191 4! 2aj ooi !tNDX jFOOT I I i I 
11011911-9l!2--il----o-.o-1---o-.6-t---o-.6+---o+-!

1 
~orss~---~INDX !FooT o o o o 20 33 60 •• j 

1oi4f-19-83-+--- o-.o-+---o-.5+---o-.s+---o+-! oi-· oJ 95! ·-o~IN.ox--iFQOT ~J 
: ,~1~1-i1-s83-+---o-.o-t---o-.-15r---o-.s-l-' -or--·- oJ oil s5~-~~~~-- ;FooT 20 ~~ 
:10120/1983 0.0 0.5 0.5 o! ol 0 95j OjiNOX ;FOOT 20 401 

·1o,w.,983 o.o o.5 o.5 o; _ ol ol ssj -lifiDx . ;FOOT 1 20 ·4oj 
:10/1011986 0.0 0.1 0.1 o) o! 0! 90 j IINOX 'FOOT 20 ! ·1 
. ... ·---1---- +-- --+----!--+---1----l---1---...,----· -·- -1 
10/18/1988 0.0 0.8 O.Bj 4! oJ -~ 951 jiNDX 'FOOT 20 61 l 

·1on_8/._19_8_8+----o-.o+---o-.a-t---o.-lsf--9+-! - ·-2-+l-- 11 95T jiNDx jFOOT 1 20 
1 

_1~12JJ-1-98-9-I---o.-o-I---0-.6-t---0-.6t--1 r--· of 1 90! --~:-IN_!> .. -~--·_-_+-! F_O_O_T-+-+--+-+--+-2-0-1--1--1--_l 

•10116/1995 o.o o.s o.8 s ol a 95j ~tNDX !FooT 20 eo a1 1 

~~~~-1._9_9a4---o-.o+-___ o_._el--__ o_~+-_4_o~5: __ 1_,+i_4_1_6~ s5J . ·i!N_ox_--_··+1F_oo_T~~+~~~~~2_o4--~-4-----~~ 
:1.~22/1997 0.0 0.1 0.1 Di 0 ol 95f !SPOT FOOT 20 65 --1. 
.10/27/1997 0.0 0.6 0.6 0! 0 0 95: pNDX !FOOT 20 

;l00111998 o.o 0.2 0.2 ol o• ol 951 j tNDX +IFOO--T-+-o+--o+-..:.o+--o+--20--!.._0_04--!----.J 

.. 1 on-8/-19_9_8t---O-.-'OI---0-.3+---0.-13 f---0+~ - - 01-.--0-+,!

1

- 9-5-Tj! --+!IN_D_X_ll+. F_O_O_T--1-4---1-+---1--2-0+----11-~--- ~ 

10!2411968 o.o o.a o.s 521 ! ss eo7 i .. !iNDx-'jF_o_OT_-+--If---+--1--+--2-o+--1--+---~ 
~.ja,w--197-0-t---o-.-o+----o-.8+---o.-la r--93-1..;.: ---s2i 923 sa 1 (IN OX ... +-~: F_o_o_T-+-+--+- +----l-2-o+--11---4 1 

:.~?~911971 o.o o.9 o.9! s5al 147! 1.1o5 so!~~~ i•N_o_x_4j_Fo_o_T-I'--+-+-+--+-2-131-06-+-+I--~ 
-1012511972 o.o 0.3 0.31 691i 70i 761 99i jlNDX jFOOT 1 4 0 0 20 00 _ . ... j 
·1ar.z611973 o.o o.s 0.81 961 -11! 113 f"'IINox- TFoor 
. · · · ----+------+--~f-----+---4-----+-' -~-4---· :'- ·+'----+-1-+~1-+--4--!---4-- . 

o.o o.s o.a o1· o~ o 99 oi1NDX- FOOT o o o o eo - """') 
---·--+----+- --+---+---+---+---!-- -·--+'--·--+---+-~+--+-+--+--1--~---

.:10128/1974 0.0 0,8 0.8 ·202 . _ _2_L~~ I. INDX !,FOOT 20 ! 

·1012- ,--,1-97-5-I---O-.O-I---0-.8-t---0.-81--0+!, o! ol sol !lNDX tFOOT 
1 

57 _j 
__ 1D!2711976 0.0 0,9 o.91 sse!. ~~181 99r.-=--~~X-- FOOT _ __J 

;to/28/1974! o.o 1.o! 10[ 

: 10/2·~·19781 0.0 0.6 0.6 

9/18/1980 0.0 1.0 1.01 

9/21/1981 

10/1511974 

i 1012411978 0.0 0.8 0.8 101 12J 1131 sol !INDX FOOT 20 60 i 
:15 0493 ;1M.-1/-19_7_8+-'---0-.0+--0-.8+---0-.8-t--30-7+!-- 21 I -3i8l--95J··~X FOOT 20 
.. . ' --+--- ·--+--.- -·-1----f--1--1--+--+---4~+--+----1 . 
. : ~ 5 04·9-·3 -· .. 1012/1979 0.0 0.5 0,5 OJ Ol 0 991 !tNDX FOOT j 
.. ---+----+----+-----l--+---+--·-l--+---'--·+---l--+--l--+--1--l--+-+-·-~ 
i 15 0493 ! 10126119791 o.o 0,8 o.e 16 o 18 ool hNDX FOOT I 1 

l:,.~ .~93 · ; 101611980! o.o o.8 o.s o o o 99 -·_Fox· FOOT 20 ·l 
:15 0493 .. ~0/13/191!0 . o.o1 o.s o.3 4J 1 5 95 lsuPP FooT I ~ 
~1s 049:! 

1
10/1611980! 0.0 0,8 0.8 2 0 2! 951 ~OX ' FOOT 20 57 I 

t~s~ -~e~·~~10I23/1980! 0.0
1 

0.8 O.Si 105 4 109f oor· INOX FOOT 20 

l1-~ -~:! 1 912111981 o.o o.8 o.a1 o o o1 951 IND_x_l-i F_o_o_T-+-I-+-+-+--1-11-2-0+--Ii-~4oJ 
115 0493 ! 912711981 o.o 1.0 t.o: o o o 95] INDX FOOT j 23 .I 40j 
!i~:-~.:i~~"" . ..:.i~-1-0/~5/~-,_9~8-,~:_-_-_-_o~.o~~~~~~o-._s:~~~~D~.s~l~~~-o~_-_-_-_~1.J..'-_-_-:_1~~-9~s!'-··~~~~~-N_=o-x~~:F_o ___ o~r~~~~~~~~~~~~~~~~1-1~---20~~~~34~:~~~40~ll 
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Appendix 16 -Table 4 - Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1- October 31 time period,1943 -1998 return years. 

Oata so~ce - WOFW spawnhg ground database ~FW. Olympia WA), October 1999. 

:Loo.ver I upper Live+ !Type ' -. --- ---~.---.......:----r-1-""""i 
; Ri .. ar mile I River mile Length Live Dead dead Vis Redds I sliMly !Method 1 Other species Comments Agency I WRIA 

15 0493 1011911981; 0.0 0,8 0,8 16 3 19 99 . !INDX ;FOOT ~ 11 20 40 
t---· ... - . .. . ... --+----+---+--+---+----1----!-----i~- ·- """ -- ·- . i·· -+---lf-+-+---+-+----l 
15 0493 ;10120/1981; 0.0 0.8 0.8 0 0 0 9Si INDX :FOOT ! 
!---·· 1 ---+---,ii---+----+--+-----+----!---1--·- - ·· - _, · ;.._-·+--ir---+-+---l-~---l~ 
1S ~9~ _ : ~0126/1981' ___ o_.o+! ___ o_.s+-__ o_.8-+-_1_se-+-__ 1o-+-_1_es-+-_e....,91,___1_3..__1N~~ ~FOOT _ ... _ --1--l--' ---111-2-o-+-~1----4-l--40--l 
15 0493 !1ol2811981; o.o o.s o.8 303 14 317 951 IINDX ;FooT 1 1 
1--·-· .... , ... ---+---+----+---4--+---+-+--r::;:::-:- ·;. ·-.. . -- --+--+---+--+---lf-----+--1 
15 0493 10/5/1982• 0.0 0.8 0.8 0 0 0 .99 i1NDX ·FOOT o: o! 0 0

1 
20! 33 

'150-493 ·:1o/1e/1ss2: o.o o.8 o.8 11 o 11 95 I•Nox · :·F-ooT ' ·o~·: ·or-o+-o+--20-+-33-+-s-ol-. -~ 
~~3 · -:-1012si1s8~: :· ... o.o o.8 0.8 110 12 122 991 I•Nox _- _:F~<~· -~~ --~~--ol--iol-20--l--3-131--1----1 
15 0493 9126/1983• 0.0 0.8 0.8 0 0 0 98 0 INDX ;FOOT . j 20 40 

'15'o4s3. 1013/1983; --'--o-.o+---o-.8+---o_....,sr----ol---or----or---e-8t--o+,-Nox ·:F:oo-i : · +--+-+--t--+--+--"'--lo 

~49s · · 10I9t1sa3; .... ·-o.-o+---o-.8-1---o-.8+---o+---o+---o+--9-8-+1--+o INDX ;i=ooi- · '" .. ·1-+1-+--+-20+-+---1-~40 t-----· . -~ ·---+---+---+---!----+----+---+----+---·. '... . . . . . . ---y--1----+---1~-+----if----l 
15 0493 10/17/1983! 0.0 0.8 0.8 2 0 2 98 0 INDX ;FOOT 20 i 40 
~-o493 ;1012411983 --o-.o+---o-_-81---o-.a+---2-1---2-1---4-l--9-5-l-..--oi-IN-DX ·:FOOT .. : 20 j 40 
f---·-- ... ----+-----11---+---+----1--+--+--+---- : - ··-+---1-+--1--+-+-----1 
15 0493 9/20/1984! 0.0 0.3 0.3! 0 0 0 99 IINDX :FOOT 20 

.t--... . .... ---+----+----;.--+---+-----1--1---1--- .... ' .. ·- -i-+--+-+~1----+---1 
15 0493 : 9126/1984' 0.0 0.3 0.3' 0 0 0 99 INDX 'FOOT 20 
t---- . . ·- ........ ----+---'------11--+---+----=-+--+--+---- ..... .. 
15 0493 101311984, 0.0 0.3' 0.3 0 0 0 99 INDX FOOT 20 
1----. ···~ ·- - -:-·---+-----11---+----+---1----+--1---!-----
15 0493 10111/1984: G.O 0.3 0.3 0 0 0 99 INDX FOOT 20 
f---- . . . ····· --+----+-----!---+---.-!---+---+---+----
:15 0493 10116/1984: 0.0 0.8 0.8 1 0 1 99 INDX 'FOOT 20 

.-ts-o-493 ;1oi2311SM~ o.o o.s o.a 14 1 15 99 IINDX FOOT 20 
15 o49J . 1013011984:·---o-.o+---o-.s+---o.-al--1-9-6f---61--20---12f--9-9t--+ ~~~1-NOX . ·:FOOT 20 

~~~~- __ _ 10/10/1985i ... _. 0.0 0.8 0.8 0 1 1 99 jiND~ - .F~T _ ; 20 
I 

15 0493 10/17/1985 0.0 0.2 0.2 3 0 3 95 INDX FOOT 20 
--.. ... ·---+---1---1--+---+---+--+--+-- ..... . -~---+-+-~-t-+--!----l 
15 .0493 :10129t!985 O.Oj 0.8 0.8 20 2 22 99 iiNDX FOOT 20 
----- ~-~-+---~-----+~-1-----1----+---+---+--
15 0493 10/10/196~~ 0.0 0.3 0.3 0 0 0 90 IINDX FOOT 20 

15 0493 10/17/1988: 0.0 0.3 0.3 0 0 0 90 . jiNDX FOOT : 20 
---· ·- .. '----+----+---+--1----+----t---+-----'-+- .. .. , ---+-l-+--1---1--1-....;_---!: 
15 0493 1012811986; 0.0 0.8 0.8 125 0 125 90 iiNDX FOOT : 20 
---- . . -----1---+----+--t---+------,f--t--..;..-.... 
15 0493 10/29/19B7i 0.0 0.3 o.a 62 4 66 90 iiNDX :FOOT • 20 

~~3· : 10/1811~~~l--o-.o-i---o-.7+---o.-7t--1-04+"---6!--1-1-0~-9-5+---+r,~,-N--D--X .. FOOT ' . ;·-+-+-+--2~01-6-1+---1----1 
0493 ·10/28/1988; o.o o.1 o.1 2es 971 a9z 95 . !•Nox· :FooT 20 so 

----~----+-----~--+---~--~--+-- ' -f--1--+--+--+--+--~ 
Its 0493 ·10/23/1989: o.o o.7 o.7 18 1 19 90 ltNox .FOOT 20 1 

----~---+----4---+---+---+--4---+--- +--+-4--~~-+--~~ 
15 0493 9127/1991; 0.0 0.3 0.3 0 0 0 95 :INDX FOOT 60 20 f-------· . .. .;....·--+----1----1---+---1---+---+--+ ·f· -t--+---11---+-+-+---....: 
15 0493 10flf1991 ~ 0.0 0.4 0.4 0 0 0 95 jtNDX FOOT • 20 

'150493 :10/1Bf1991i-· 0.0 0.7 0.7 1 0 1 99 !INDX FOOT :--+-+-t-2-0+--1----+--
t---··-·. .... .. . .....----~1---+----+--+----+----:-+--+---+-.. .. . - t·--il---+-f--+-+-1--~ 

~-~9~ 10125/199_~~--0-.0+--.,0--1+---0._7!--4-71---0I--47+-90+--1~?.X FOOT 1-J. 0 0 0 20 80 

~~3 10/23119~+!--o-.o-+-__ o_.2+-__ o._2t-_s_2_9+-_s_1+-_5_ao-+-95-+----;:~~~x _FOOT__. ! oo 20 so 
15 0493 • 9/1511993! 0.0 0.1 0.1 0 0 0 99 )SPOT FOOT . f 20 60 55 : 
1-- . . . ... . . +------l---+----+--l-__;_-+--1--1--•----. . . - - :-+---lf--+-+---f-+--
15 0493 S/27/1993i o.o 0.1 0.1 o o o 95 ]INDX FOOT oi o o o 31 60 61 1 

~50493 ! 10J5/1S9·3r 0.0· 0.1 0.1 () 0 0 95 !iNDX 'FOOT : .. ol 0 0 0 00 20 60 ! 
15 o493. ·i·1o/t3/1s9si o.o o.1 o.1 o o o ss ],Nox 'Foerr · -o+--i -o1--iol-o+-o-o+---2o+-so-+-___,l 

15 049'3 .. ·1~ol2211993i o.o o.1 o.o 1 1 a 99 !sP'oi- FoOT ! 20 eo 

1s 04s3 --~9i2o/,.994
1 

o.a o.o o o o 98 ;SPOT ;FOOT ;· -+-~-+-1-+-o-o+--e-iol--+---1 

~~~~::·_'~.1~i,~~! o.o o.3 o.2 o o o 99 1No~- :~F~?! - , .. --+! -+-...J...-t-o_o+--2--lol--+----l 

15 049:_ _ : 1o~1_7!_1994_+-1 __ o_.o+-__ o._7+-__ o_.7+---o+---o+---o+-_ss+---+'~:.>~---~F~?~-i .... -+:-+--+-+--20+-t--f----l 

15 0493_~~?'19!1.~ 0.0 0.7 0.7 0 0 0 95 !tNDX :FOOT i 20 

15 0493_: _9_11~/1995 0.0 0.2 0.2 0 0 0 99 i s'P0.J~~~~-.c-~~-+--+--+--20--l--e-io 1--+---1 
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Appendix 16-Table 4- Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRlA 15.0369, < WRlA 19), August 1-October 31 Ume period, 1943-1998 return years. 

Dati sauce - WDFW spawning ground database (WOFW, Olympia WA), OCtober 1999. 
I -~er iupper I ··T-~---_..-u-·ve_+__,.---.--.-T-ype---..t---. ·-· ··--·~-------r--..., 

WRIA ! Date j River mile I Rlller mile ltength ~Live 1 Dead dead Vis Redds SUI'IIey ! Method j Other species j COmments Agency 

~1_S_04_s3~-li_t_0131_1_s_ss_-+! __ . o.ol 0.1 __ o._7,i ___ o+---o+-l __ o+-9-151---+-jt_N_o_x-fj_F_~T I __ -~ ..... ; ... LJ- 201 sol-+ - --1 

15 0493 10/131199si o.o 0.71 0.1: a o 8 90 INDX !FOOT : 4; o ~ oj ol 20 60 . 

f-,-5-04- 93-+ !:1_012_41_199s_i·_-_·_-_·- o_.oi 0.7

1

1 - o ...... 7~-- 26;_ 1 27 95 INDX FOOT l ... i . ! .. ! i 2ol 60 61 

1-1_5_04_93_+; _9161_1996 t __ otl.-: 0.0· ~~i . o' 0 0 95 SPOT FOOT '1_ ·-~~ . ~r·.~T··t 20! sol as' 
15 0493 ' 91231 · 01 01' o o o 95 JN. ox FOOT ·, 7 ' o:, ol. o 20 1 I 19951_. __ O.O! . . __ . ..r..i •.• 

f-1_5_04_ 9:!_+! _1_01_11_1_996 _ _1 ·-· ... ~~-~}j_~·-2+---0-1---21--9-51--+1-N_D_X--11-F-0-0T -4. _ ' .-::. _ ~r- i 20 j ! 
20 60 61 15 0493 j 101811996! o.o l 0.7, 0.7! 5 1 8 95 INDX FOOT ! , : 

f-1-5- 0493---i!-101-16/_1_99_sr·-----o.or 0.71 0~7-r- 255 12 207 95 INDX FOOT _i .:·~· . ~--.. i -1~-2-0-1--60-1!-6-1+---4 

~1_S_04_93_...,.;_10_12_5_11_9_96r~~~~-_!!.!._: 1,059 142 1,201 85 INDX FOOT -~..... · i ·· - ~- --;-! __ 2_1;---t--+---1 

~1_5_04_93-+· _9_11_51_1_99_7~ .. --- 0:01 0.7) 0.~ 0 o 0 90 INDX jFOOT 1. O! Oi _o,_j _20-+i_e_ot---4- - -1 
15 0493 101311997: 0.01 0.9( 0.91 0 0 0 90 INDX FOOT • . : .. ·; ·-:- I 24

1 

f-1-5_0_4-93-+1-0-{1-7/-199~1...- 0.01 o:?i-- 0,7r· s' 3 9 95 INDX FOOT T_'. _t _j~_-+,-23+--6-1t--l----l 
15 0493 10128rt997! 0.0 0.91 os! 5t 11 62 96 IN OX FOOT : . : .•. ! 1 20 60 61 

1-1-5_04_93_+!1_0_/1-4/_1_998 __ ~ ... * .. 0.0 0.7~ 0.7! 5 0 5 95 INDX FOOT ; ·. 0. O! Di 0 20 61 

15 0493 10~011998 1 o.o 0.7 0.71 7 1 8 95 IN OX FOOT ·r·· -~- . i 20 81 

15 0493 10/28/1998j 0.0 0.7 0.7 112 5 117 95 INOX FOOT ' . .. . T ... ...l;-+--2-0l--61+--t---i 
l-----4---~---+-----ll------t---+----+-~I---I----+-----II----- J .. ·--r.--l--1----1---11----1 
l-1_5_04_ ss_-+-a_I2_BJ1952!. ... 0.1 o.3 ___ o_..2+' __ t_sl--o+-_ 1_3-l--+--+tN_o_x_+-F_o_o_T.....J. . .. . .. . }-t--oo-11---t---11--- --1 

15 0495 ,10110/1952i _o_.-11 1---0-.3-I---0-.2+1--2-51---23-II--48-+---+--I~IN_D_X_+F-OO_T _ __:. ... : ..... - ...;!-+--00-l--2-0t---1---l 
15 0495 [10/11/1966! _j__ O.Oi O.O! 0 2 2 3 SPOT FOOT f i 20 60 65 

f-1-5_049_ 5_+j'1_01_1_6/_t_96_8-+! --- o.of --,.-01;.-1 -,--,-.o.;-l-23-1-+--3-o+-- 26- 1+--+---+1-N-DX--+-F-0-0-T -;- .. . . ~ ---..;i--+,-2-0!--1-1+--'---l 

1---- -+----,----~--+----+---t--t--+-+--+--+---.. ·1 · ·-·· -+---+--+--+--+----! 
ts 0495 110/24/t968f ____ o...,.o-tJ ___ 1.-Iol---1-;.o! ___ 252-f--27-6+-- 5-2_ai--I--+'-N_ox_-II-F-o_o_T 1 ' i 20 

ol 20 15 0495 10J22/1970i o.o 1.5 1.5 w 31 · 238 INDX FOOT ' 4: o! o! 
1----+--~ - - +---+----+---+--+---1--+--+--+---· - ·-·--' .. --ii---t-....,--+-+---1 
15 0495 10129/1971! 0.0 1.0 1.0: 414 160 574 90 !MDX I FOOT I I ! 20 

:-----+---+---+---1--t---ll--+ - -+---t·---............. . . - --~---t---1---+--+---1 
15 0495 1012511972! 0.0 1.0 1.0 1,430 410 1,840 INDX FOOT 

1 i ! 20 

15 0495 10I261197sr ____ o._o+-l __ 1_.o...;-___ 1._,o1 __ ,35-+_1_3_6+--_V_1+ - +---+'N_o_x_+-Fo_o_T . : .. · .. : ... .. "--j·--111---+-+-+----1 

15 0495 9/11/1974! 0.51 0.71 0.2 0 0 0 SUPP FOOT ! i j 20 SJ 
f-1-5_04_ 95_-+-1-0-/1-/1_fl7_4_( -----o.Q 0.3 0.31 1 1 2 95 12 INOX FOOT :.. ..... .; .. --'~--+--60-+-oo-+--5-0-1----1 
f.------+---~; ----+--~------+----11----+----+--+---1-----+---- -~--+;--+---11---+---11-----1 
15 0495 10/15/19741'- o.o 2.1 2.11 24 14 38 95 27 INOX FGOT. i 0 [ - ~+-- 01 oj 48 

15 0495 10129/1fl74! 0.0 2.1 1 2.1! 106 52 158 90 INDX FOOT t 60 
15 0495 ; 9J30/1975' .. --0-.0+---o.~o 1-- --o-.o-il---ot---10 1--o+--90-1--1-S-P-O-T-+F-OO-T- -j .... ... ·;,· . . -1--1---+--+-+----1 

~--~~----~ -·--l-----4-----T---+----1~--~--1----1~---1--- -+·--~,_~~~--+----! 
15 0495 1011411975! -· 0.01· ___ 1 .-IO I--~~----6+----l6 f---1-2+--7-0+---+I-N_DX_-+F-O_O_T

7

[. 4: 0! oj D 11 20 
15 0495 j10121f1975l ___ o:or-. _ * .5 1.5 49 4 53 80 INDX !FOOT··- ...... T--!-! ___.,~2-1+--3-111---+---l 

! 
---+- -+--t--+--+---+---t----··1· . • ;. ·- i--+-+---1--+-+---1 

15 0495 , 91Z7t1976 -~L--~o.o __ . o.o 8 13 21 eo SPOT FOOT ; : i 1 20 
! -: I ·~ T --1.,,-+---11---i---1----i 

15 0495 10/1/1976 O.Oj 0.9 0.9 26 25 51 90 53 INDX FOOT ; .. l .. -i· , -t--50-11--6-0t--00-1-- --1 

15 0495 ~10113119761 -~ - 1.5! 1.5 150 99 249 80 INDX iFOOT ~. ·' j_--t-----!-'-+---1---+--+- -----4 

15 0495 i10127/t97s! -~·-·--1-.5+1 __ 1_.5+j _4_95+-_3_o_1.-_7_9s+--s-151--+'-N_ox_-+-F-o_o_T_ 1 4 ' ·o~ oj o 
15 0495 I 9116/1977! -·~ 0.2j 0.0~ O.Oj 0, 0 0 SPOT ' ; · · · ! ···: .. ·~~~-1--t--+--11----1 
15 0495 I 9126/1977 . 0.0 0.21 0.2! 0 0 0 95 SUPP FOOT -r--···:· --t--1 20, i 
15 0495 : 10/12/1~77 o.ol' _ o.of 0.0\ 0 0 0 90 SPOT ·r r--1,--+~-+--2-0+---+1--+---1 

l-1_s_o_4_e_s-1i_1o_f.3_1_,,_9_77-+--o-.o-t-- 1.5j 1.5! 158 32 190 85 INDX FOOT j .. _i_o+ _o,•l_o+--1--t--+---+ 

15 0495 10124/1978 o.ol 1.6j 1.6 205 137 342 85 INDX FOOT ! 
1 

• 20 30 60 
~-----1-------ir----;--- -+-~--1--~--+---+-----l 

0.0 15 0495 i1013111978, 

15 0495 : 1 01211979 i 
1.6 1.6 297 218 515 95 INDX FOOT I I i 20 50 

~-_,--+--r--+-~---1-----1 

1 o.o o.o o 1 1 SPOT FOOT j J - -;'--t-+-so-+---;lr---+----1 ' . 
15 0495 i 1012/1979\ o.oT 1.6 1.6 o 3 3 99 INDX FOOT ! I r 

L--- ----'----'-----'---.......JL...-__ .___.....__ ....... _ ....-JL---L--__ ..._ _ __, __ __._· ... .J._...___,__.~......__,!_....L.._...J._ _ ___j 
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Appendix 16-Table 4- Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRJA 15.0369, < WRfA 19), August 1 -October 31 time period, 1943 ·1998 return years. 

Data souce-WDFW spawning ground database NJDFW, Olympia WA). October 1999. 

WRIA 

! [Lower upper ! --··:· ... ·; ·-i.i-ve--+-.--1---.---.-T-ype--f..------.------,l-------· , ......... i 

I Date I River mile Rive!' mile I Length ; Live Deaa j dead 1 VIS Redds survey iMethod Other species j Comments iAgeocy · 

f1S 0495 10/2611979 0.0 1.6 1.6 52 141 66 90 INOX FOOT l I : ! . 

!-1_s_o_4_9s_+-,_o_161_1_98_o+-__ o._ot-__ 2_.-11 r-----2~ ~ .. ~~~ . :4~;-____ e_1+--95--+---+'-N_o_x--I_Foo __ T_.___I--J.-----I-+j -...;~:-------,----'--; --~~1-- ... -~ -. 
jf-'1_5_o_4 .... ~5-+1_o_l1_61_1_oa_o+-__ o._ot-__ 2_.-111-----2.1 17 __ 49; ____ 6_6+--90-+---1-IN_o_x_I-F_OO_T-+--1--+-1--Ie----4~-20-+)j _l_ ..... ___ _ 
15 0495 10/2311980 0.0 2.1 2.1 .. .. 247 6~i ___ 313 95 INDX FOOT I 20j i . 
j1s 0495 9/21/1981· 0.0 1.0 1.0 13 1 14 95 2 INDX FOOT 4 0 0 0, OOi 20! ----~ ... 40~ 
!15 0495 9127/1981 0.0 2.1 2.1 4 ·2;· __ _:_6+--8-5+--+-IN_D_X-1-f-O_O_T-+-+--+--!1!--+--2-44 411· ·: ···4()' 

f-1-5-04-95-+-1-0-151-1-98-1+---0.-0+---2-.-111---2.;·~- 1' Sf--- 12 80 INDX FOOT ! 11j 23i -3-:;r. ·.;o; 
lf-1-5_o_4-95-+1-0J_1_31_1_98-1+---o.-o+---2-.-111---2_-, :· .. s 1: --1o+--9-5+---+-JN_D_X-I-F'-o-o-;r-+-4+--o+----!oe-o-!i-,-1-:-!

1 
·2oj-- -- i 40. 

l-1_s_o_4_e5-+1_o_J1_9_t1_9a_1+-__ o._o-l-_-2_.--111----~-1~ . 43; 1·: --·-44-+-e-s+--a+-rN_o_x--1f-F-oo-~4-4+--ol--o+-_ -o4f.-----.-,-~~---~-.?.;_ ... : .. - 4oi 
15 0495 10/20/1981 0.0 1.6 1.6 27 9; 36 95 INDX fOO~ 0 0 0 4[ ; 
r-----+---+----+-----11----. - . .. ; ·-·--1---1----4--+--.!---J---I--+--+---l.----T--.,..·--· . --
15 0495 1012811981 1 0.0 1.6 1.6 152: 11 ~ 1631 50 lNDX FOOT 
1-----1----+---+----+--- . 
15 0495 10/2811981! o.o 2.1 2.1. 3~S... . ~:L_s_s_sll-_ao+_7_a+-r_No_x_+F_o_o_~--!l--4+--o+-_o+--o+-_2o+-_3_8;_1 
~1_5_04_95-+-1_ot_51_1_9&_2+-__ o._ot-__ 1_.s+ __ 1.6 _ ~~ - . _22_[ _._s_o+-_9_51---+I_N_ox_+-ro,....-OT_I---11--4+--o+--o+-_20+-~ _6_oi~ ....... .: 
I-1_5_04_95_+1_DI_1_1_11_sa_2+---o._o-l---1--6+--·1_:~~ ___ :~ _ s_s+:· ___ s_sl--_9_oi---+-1-N_ox_-+F_o_o_T_I--o+-o+-_o+-_o~_2o-!-_3_3;..l _ _!~~- ...... __ 
15 0495 10/1911982 o.o 1.61 1.6 16 401 56 95 INDX FOOT o o D o 201 33~ 60! 
~---+---+----+-------;!--- . --1---1----4--+---+--+-h---+--+--!-~--'--- .. . 
15 0495 1012611982 0.0 1.5 1.5: 89 ssT" 125 95 INDX FOOT 4 o o o 24~ 33t -~~ _ ... __ _ 

f-1_5_04_95_-+_91_81_19_83-+-__ o_.1+---0-.o-fl ___ ~·-?' 0 or 0 80 SPOT IFOOT ~ 60 _ _j_ __ .J__ ; 
15 0495 912611983 o.o 2.1 2.1 6 · a! s 95 o tNox FoOT 1 20. ~ • 4o: 
1-----+---11---+-' ----+-----·- . ·j--e---1----"e---l----1---+---1--1----:---l------ --· --- ··-I 

15 0495 10/4/1983 0.0 2.1 2.1. 9 3; 12 85 0 lNDX FOOT 4 0 0 0 ; : 40' 
1-----+---+----+-----il-----.. .. ... j·---+--1----+---+---+--+-1--+----!---1--+ ---
15 0495 10/911983 0.0 2.1 2.1 4 2! 6 50 0 INDX FOOT 4 0 0 ol 20 80~ 40; 
~1-5_0_4_95-+1-0-!1_2/_1-98-3+---0.-0+---1-.8+--1.a: . 7 ·:;l-ll --1-!11---95+---1-!N-D-X-+F-O-O-T--I-+--+-+--+J -20+---1,f-

15 0495 10/17/1983 0.0 2.1 2.1-- .. 1l: 7! 20 90 0 INDX FOOT T 201·--;- ---:·. ""4~ 
1-----+----11---t---+--..... .. .. --·-t··--+--+---+--1----+-!--+--+-1--.....;..-~.--.-··-... 
15 0495 10124/1983 o.o 2.1 2.1 17 7; 24 75 0 INOX FOOT 4 o o 0 20j 40! 
1----+---+----+----+----· . --+--"--+--~--+----+--+---+--+-lf----1----l--+-- ------
15 0495 10125/1983 0.0 1.8 1.8; 6 20: 26 95 INDX FOOT 4 0 . D ol 20! 
15 0495 ·10/31/1983 0.0 1.8 1.8 1·9- "sj--24-+-9-0+--+IN_D_X-I-F-O_O_T-+-4-I---0.!---10!--0.....!--20-+j -·---'--· ·--- .. --·

-!---+--l---l----1-----1--+---!--1--1--l----~----·-. ··- .. 
15 0495 10131/1983 0.0 2.1 2.1: 19 a! Tl 80 INOX FOOT 4 0 0 0 

--+---1---1---+----+--1---1--+--!-+--+---····-- -·· .. 
15 0495 91'26/19841 0.0 1.61 1.6; 3. 01 3 99 INDX FOOT 20 , 1---+-....:...._-+---lf----+--· --- .. . - .;......-+-~---+-~~-+--1---+---l-.,.---l---l-- ··-·-·-- --- ·--
15 0495 1G/1/19B-4 0.0 2.1 2.1 1· 3~ 4 95 INOX FOOT 20 l 40: 1---+---+---lf---+--·- .. ..;.-___:+---+--+--+--+--+--+--+--+-+-·---·-, __ -·· ---j 
15 0495 1G/311984 0.0 1.61 1.6 3 o! . 3 99 INOX FOOT 20 
15 0495 101911984 o.o 2.1 2.1· 17 - '2f".-1:....9+--90-+---I-,N-D,.....X-I-F-OO-T--+---+--!---+---I-20-!-[-6-o-..;..i ••. ..,. ...... 4o! 
1----+---+-----+-----+----- .. 
15 0495 10111/1984 0.0 1.6 1.6 21 1! 22 99 INDX FOOT 4 0 0 0 20 
1----+---+----+----!--- --- ... -·1----+---+---1----+----1'----l---!---1--!---...L -·- ... -·--·--· ... : 
15 0495 10116/1984 0.0 2.1 2.1 11 41 15 99 INDX FOOT 4 0 o o 20i 
1-----+---+---1----~--- -- . . .. ···-.l.--+--+--+----1---+-1-+--+-+---lr--
15 0495 10116/1984 0.0 2.1 2.1 g: 11! 20 95 INDX FOOT 4 0 0 0 1 20"1 60: - 4o~ 

l-1-5_049_5-+1-012_3_/1-984--f---0-.0t---2-.-1 i---- . 2.1 68·: .1.ol 78 99 INDX FOOT 4 0 0 01 ~ .. ""T .. -·~ ... ---; 

15 0495 1012311984 0.0 1.0 1.0' 74' 8-!.~--8-2+--9-0+--+I-N_O_X--I-F-OO-T-I--41-0-1--0+--0+- 201 -Got-: .... 4~ 
~1-5_04_9_5-+-1-01231--19-84-+---1-.0+---2-.1-I_ ----1:1 ,-,: ·o-+j~--1-1 e..---9--10 --1-IN_D_X-1-'-F-00-T-1---If.----l----l--~!--il-·-~··- -~ - --4-t)' 
l-1_5_0_4-95-+-101_3_0_f1_9_84+--o-.o+---1-.-+o ----1.0:. 1SO 23~~!---2-03-+I-9-0+---+-IN_D_X-1-F-O-O-T-+-4+--o-1--ol-o+·-2---TO! - i .. -~ ..... 4oi 
15 0495 10/30!1984 o.o 2.1 2.1 : · i44 ~ --2-8+ !; -2-1--12 '--95-+--+lN_o_x--!f-F-O_O_T-+-4+--o+--o+--o-il-20-,1-!: .- ---r----T - ·--~ 

f--1-5 _04_9_5-+-1-0/-30-/1_9_84-+---1.-0+---2-.1+----:,;· -----28' ... -1-l--2-9-I--9-0l---+-lN-D-X-+--F-O-O-T-+-~~ --!-+---!-I( -2-0--i-1---~ -; ·--· 4oi 

~1=s=04==95==:1=0/=1=o=,1=985=:=====o.=o:====2=.1~====--2-_~1~ .-.-_·_ ~- T·_-_·-___ s+'--s.~--_e_9+--+-'N_o_x--!_F_o_o_r4_+--+-4--~r,_2_,o'~-r-----l-=~~ 
f-1_S_04_ss_+1_o_i1_7_,,_e85-+ ___ o._o!-__ o_.s-i---.,--o~~ , ___ ~~ ~-- ___ -4+_1_7--1-_9_5--1--+'N_o_x_I-F_o_o_T-+-+ t

1 
-.!---l--ll_20-+-i --+~ --'·

1 
____ -~, 

15 0495 10/2911985 0.0 2.1j 2.1 90. 12 - 102 99 INDX FOOT l 1 21! ! , • 
1-----+~--+----1-----lc------+-·•-·~ • ·--+---1---1--t---1----1----f-+--+-~~' -~- I ' • 

l-1_s_o_4_9s_+1_0J_1_0J_,_e86-+ ___ o._o-l-__ o_.s-is!!--__ o.~~ __ ~L ___ 1o+-_a_3+--90-+---+-'N_DX_+F_o_OT_+---+__;I--+--+-2-o;__~ --+---~--1 
L1_5_04_95_...!.1_0_11_7_11_986--!. ___ o._o.~....-__ o_.4...J.... __ o __ .4:___.!J_ 13 22 90 INDX FOOT 20j __ L'____l_ __ _j 
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Appendix 16- Table 4- Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1 -October 31 time period, 1943 -1998 return years. 

Data souC!:I • WDFW spawning ground database ~FW, Olympia WA). October 1999. 
----·--·----·- . --- ' ···-~--....,.---,---,----,------,----r--·--:. 

IWRIA iDate ~=~mile ~=mile Lenglh !Uve !Dead :~:+ ~v~ ~Redds:: IMelhod IOtherspecies !comments ~Agency ; 
l~~ ~~~- .~1~29/1986 o.o 0.8 0.81 __ a7~ 7 74! so! )1NDX FOOT : 41 o o o 20 ' I 
'15 0495 1:>t_1_51,_1_se_7+---o._o+-__ o._s+-__ o_._s;::- s, · :.' 12; ... ·. -~1_[- 901 JNDX FOOT 20 so I 
~._04_9~- ~~Omr1987 o.o o.a o.8j ·-68: 10, 78! 9o.~-._-I-IN_o_x_+-F_OO_T-+--:4:-0-I--o-!--o+--20+-6-o.,_-+-·-·--.. -· 

~: 04~5- . _ ~ .,_0131_ ,_ss_a+-__ o_.o+---1-.6-+--__ , __ s+--!_4~ : .... 11, .·. · .'~sr-901 --+'N_o_x_7F_o_o_T-+--t--+~~--+--8_1 t--+-+----· ~-: 
:15 0495 :10/12/1988 0.0 1.6 1.sJ 141 : 52 1931 95.1 INDX I FOOT 1 20 61 1 
~504s5. -·~~ 1-012-o,-1-ss-8+---o.-o+---1_-a+---,-.s+;! ---2.73~ · 131 : ~y---s-5+-l --t-JN_o_x-t-F-oo-T-+-4-+--o+--o+--o+--20+--6-,+--+-

G5a495 110131/1988 o.o 1.6 1.6 43S; ·"3n. 810: 95 INOX FOOT 4 o o o' 20 61 hs 04S5- - ;---91-15/-198.,... -9+---0-.0-1---1-.-61---1-.6-+- -;;; .. 0: ... ·-or-99-+--1-IN_D_X- +-F-00-T-+
1 
-t--1--1-+--2-101---+[-+-·- - ... 

S5049s .. --~912511989 o.o 1.6 1.6 1· o · · -,T--8-5-t---+-IN_o_x_t-F-O_O_T-+-t-+----T-+--2D+--+---+---···-

J15-04_!5_J-,-0/-51_1_ss-s+---o-.o+--,-.6+---,_-st-_~~:-oJ . < ..... 1-;-j _e_5+---t-'N_o_x-t_Fo_o_r'--+-+--+--+-+--20-+--6-io - -+--·-·· _. 

~ 15 0495 11012311989 o.o 1.e . 1.61 .. ~~: ~ ~ -- -~~~~~-e_o+---+'N_o_x_+F_OO_T-+--1---t--t-+--2-'0I---+-+ 
fis049s i a/1811990 0.0 1.6 1.6 1! 0 1! 951 INOX FOOT 61 20f 
r--. ---+---+----+---+----+---· - -- ---J---t'- --t---;----r--+-+--t---+--+-+-___,;t--·- ' 
~ 0495 l il/2811990 0.0 1.6 1.6 3 0 3j 90 INDX FOOT , 20 61 
)15 049s- i 10/811990 0.0 1.6 1.6 --si 5 11.._1_9_0+---1-IN_D_X- t-F-O_O_T-+-t--+---t-+--20-+--8-tt--IJ-· .. , 

t1s-~~9s-- -~t-~1-0I-231_1_9_9_0+---0-.0-t---,-.6-1---1-.6+ ----S: .4.. ·-·-sr·-9-!Sii--+1-N-D-X-;-F0-0-T-t-4-t--o+--Ot--,0 1-2-3+--60-1--6-1+--· - ' 

~5 0495 : 9119/1991 0.0 1.6 1.8 ~~~;- 0 , -~-~-- o! 95 JNDX FOOT ....... .. 

f15 0495 i 9127/1991 0.0 1.6 1.6[ a: 1 .. . --~)_8_5-+---I-IN_D_X_-t-F-O_O_T-l--t--l--4-+--6-10~20-+-...;l_ ... - .. , 
116 ii495 ~T·-~-on-,-1-99-1+---o.-o+---,_-6+---,-.6-+--_-_-~~~ ~ _ _ ,7-+: __ 9o+---t-r_N_ox_+F_o __ or_+--+-i--+---+-ao-+-20-+--+-~ _ 

115 0495 il0/1611991 1 0.0 1.8 1.6 49 s: 54! 95 INOX FOOT 20 ! 
115--04ss~_~-1-012_51_1_99--:1 1----0-.0+---1-.6-1---1-.6+-- 1-is- 27 -2_03f_s_o-t--+-IN_D_X-t-F-00-T-t-~i--l--t-t--20+--6-0t-~,-- ....... , 

-----1----t-----+----f- ... .... . - .. 
jts 0495 ! 9/14/1992 0.0 1.0 1.01 0· o· o 90 JNOX FOOT 20 60 73 

~15 049S- jli/22/1992 o.o 1.6 1.6 --2- 0 ...... 2! 95 INDX FOOT 20 60 61 

1'5 049~~-_:-i -,0/- at-19_9_2-t----o-.-or---,-_-et-- -1-.6+- _ -~: _ 12: · ~~~L_s_s+--+-JN_o_x_t-F_o_o_;r-+-tr--+--+-T--20+--e_ot-6-1+-----~--: · 
,15 0495 110116/1992 0.0 1.6 1.6 258- 106- 3641 95 INOX FOOT 4 0 0 0 20 61 
t:~-------+----4---+----+----~--.. . - --~---+---'1-----+--+--1---1~~-+-+--~-4-c.: 0495 !1012311992 0,0 1.6 1.6] ____ 9~~; 230_ . ~ :~39 ! 95 INDX FOOT 20 80 61 . ---·-

j15 0495 i S/2011993 o.o o.3 o.3 o o~ :- ·.·.-.. ~. o
0 

_s
9

_5
5

.,_J_--+_'N_o_x_ ;-F_o_o_T-T---1!--+--+-+--2o+--oo-+_e_o+· ... 
Its 0495 I 9127/1993 o.o 0.3 o.3j o= oj INDX FOOT o o o o oo eo 31 

~OOS jl0/511993 0.0 0.3 li:3j~_-__ 1~- ... ~ :. .. 1 95 INDX FOOT 0 0 0 0 00 20 6D 

11 5 0495 -~-10_il1_31_1_e_93-ir---o-.o+---0-.3+---0-.3+---···- 8 ~ 1. 9 95 INDX FOOT 0 0 o 0 20 00 60 

1:: :: i1::::: ::: : :: ::: 2
: ; 

1f -~ .. ~+~ -:-:+---t-~-:-:-r-+:-~-~-~-+-+--i-'--+-+--:-lo,-~-o+--:+-· -~- · 

115 04SS- ; B/2611994 0.0 0.9 0.9 -·- -- .j ~ 0; .... 1 9Sr JNDX FOOT oo 20 soi 
r ---- .. . .. . •. ---+-:---+---i---+---+--1--t-+--t--+--t---1-
~-04~5- -+--10_I41_1_9_9_4t---o-.o+ __ ,_.6,_ __ ,_.s+ii ... 2: 4 ___ s_,_! _9_5+---+-'N_ox_ -+F_oo_r-+-t-+--+-+--2D+_s_o+-_s1-+- .. 
15 0495 11011211994 0.0 1.6 1.6~ 6 2 ' at 95 INOX FOOT 20 60 61 t 

r;s 04-9-5_··.~j~t01=-1_91=1=9=9-4::_ ------0=.0:=====1=.6:=====1=.6:j· ~. -· _2~ 1 ____ .. -3+-il -9-5+--+-IN_D_X- :-F-O_O_T-+--1-+--+-t-20-t-6-01--6-1+-_ . . : 

15 0495 I 9113/1995 o.o 0.3 0.31 o· . o o 95 SPOT FOOT 20 so 

~ 0495 1 101311995 o.o 1.s 1.6 --~~·-- oj . __ ,_4-+>1_9_s+---t-'N_o_x_ +·F_o_o_r-+-7+--ior-o+--o+--20-+--ao-+_ s1-+-· ·-· 
15 0495 1N1311995 0.0 1.6 1.6 111 2: 1131 90 INOX FOOT 1 4 20 60 61 
t---t----+---1----+---1-------r ., . ·-~-+---l---+---+-+-+-'--+-+---l--+--i-

I-1-5_04_95_+,_0_12_41_1_99_5+---0~-0+---1--6+---1 .... 6 __ 3_1~ .. - ~-1~~-- 422j 95 JI\JDX FOOT 4 0 0 0 20 60 61 ·--· ·· 

~---!-91_61_1_996_-+---0-.0-t---0-.1+---0-.1+-·--=~ .. .. -··~~ -~ ~--9-5-!---+s_PO_T-+F_O_O_T-+-t--1---t-t--2-10-60-+-65-+- _ .. : 

b495. 912311996 o.o t.6 1.6 . --~~- . . --~-' ... __ 2-1oll---9-:oli--+'-N_o_x'--+_Fo_o_;r-;-+--+-l--+--2_ot--4--l--- _ _ 
1 

·15 0495 101111996 0.0 1 .6 1.6 177: 29 206 951 INDX FOOT 8 0 0 0 20 
1----t---.......,r---+----t----+--t·. - ·· ,.--+--+---1---1---+-+--11--+-+--+-+--;....-
15 0495 101811996 0.0 1.6 1,6 740! 132! 872 95 INDX FOOT 8 0 0 0 20 60 81 
1-------+------+------+---+----+----~----·~--~--~---+---+---,_-t-r--r-+--~--+-~~-~, 
1s 04_9_s __ i...' 1_01_16/_t 9_9_a....._ __ o_ . ....Jo ~-_,_.6-~.-_ _ ,_.s.J_ 3,125 i -~~""'! _s_,n_9..__9_o.._ _ _,__JN_o_x__,_Fo_oT__,.__4_,__o...__o_,__...Jo .__2_o...__e1_.__...._ ____ j 
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Appendix 16- Table 4- Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1 -October 31 time period, 1943 -1998 return years. . . 

Data souce-WOFW spawning grouttd database (WDFW. Olympia WA), October 1999. 
! . .,.,-Uv-e-+'1--T 1• -·---,~T-yp--e-r····-- ; l 

Live leead ldeoo Vis IReddsjsui'Vey :Method !Other species Commenta 

I 
I VI/RIA 

Upper 

.Date :River mile RiVer mile Length 

~6 0495 .10/25/1996: 0.0 1.6 1.6 8,021 2,299
1 

10,310 85 jiNOX !FOOT 1 4 0 0 0 21 
[H~--~95- 101301~996- ·· 3..2 5.1 1.9 1 o 1 95 lsuPP :FoOT -r-·-!---1-+---1-2-o+--3-3+.--+----l 
i15 0495 -- 91811997 ·,, --o-.o+---1-.s-t---1-.et---ior--- ol o 9o ltNox· . :Foo-T .. t ·--+-t--+--t--20-t--+---1---11 
~ ! I I 

(1S. 04~5 . 9115119~7l- 0.0 1.6 1.6 0 0 0 951t~ox'"':[F=o~~_T~~+--7+--o+--o+-_2_01--60+-+---! 
~~o49s · · 10/31199'7 ~ _____ o_.o+-__ 1._s-+-__ 1_.s+---9+j'_~ 9 90 j rNo~ . . [~??.~ . 24 60 61 

~ ~~~5 10/17/1997 0.0 1.6 Ul 189 21 j 2101 90 ---~tND~- (0_?_:" •. .;..--4+--0+--o+-_o+-_2_3+--6-111---+--l 
l~:..O.~~s 10128/1997; o.o 1.s 1.6 337! 1sol 497 95 ~NDX :FOOT 1 4 o o o 20 61 
h 5 0495 e1911e98· ·--o-.o+---1-.6+---1-.s-+--:-o+---ot-!

1 
--o-t,- e-5+i ---,,Nox- ·:Fc)Ol-... : .. ·-t-+--+-+--2-ot-·-6o-+--+---t 

t.~:-~~95 sl18its~sf._--___ o_._,o 1----1-.6+---1-.6+---o+---o-+l __ o+-
1 
_ e_5t-l ·-~~_ .. [F~OT --+-·~--_4+--o+--lol--o+-_2o+-+--+---l 

1.:~-- ~~5 9128/~e_a~i. _ - ---:-o._ot-_ _ 1._sl-__ 1_.s-t---2+--~o.__2+--9-5+----1_1N_D~-- jFO_~'!: -~ __ 4+-~o-+--o+--o-+-_2_ol--_6o+--+--~ 
116 0495 1017/1998~ d.o 1.6 1.8 9 1 i 10 95 iiNOX :FOOT : 4 0 0 0 20 61 
f15 ~9s .• tat1.U1998~ ---o-.o+---, -.s+---,-.6+--s-2+-- -4+-i --58+--9-s'TI---tJ-,N-o-x . ·;FooT ~- -4+-o-t--o+--o-t--2-o+--s-ol--s1+--.........( 
r;-5- D4ss ;1012011-998j'--o-.o+---,-.s+---,_-el--1-28+---s+--,-3-14i--95+---iji-IN_o_x_ --;FOOT ·;·-·4 o o o 20 6o 61 
t~ o495 --,onati.a9a; --o-.o+---,-.8+--'---,_..,6;--69-8+--3-9+!

1 
- 6-37+-95+---i!f-tiN_o_x_ 1FooT . ..!.'--4+--o+--o+--o+--s-o+--20+-+---t 

~5 osos _.,o,,5,;947
7i. --===o=.s:=====o=.6:=====o-._3:===-~s;_ -_ -_ -_1:====4:===~~====;,N=:_ox-- 'Foo-i ---+-t--+--1--oo-+--,-s+---1---i 

115 osoo 912a,195~ - 1.1 1.s o.7 61 1281 189 1 :tNox- ;;:ao:r·-r---+-+--+-+--o-ot-2-o-+-...;.1_3+----f 

~
,_..... ·· 8t2.vi9s8~--1-s-t---t-a-t---o-51--o-+---o+---ot--l---+-jtN_o_x_ ''!Fool--+- oo 20 1s 

:::: 10/1JI19~-t_, -:~~~o~:s:~~~~~t~:a:~~~~~,_:-5:~~~1-17:-_-_-_-a:~~-·-2_s:-_-_-..,'""',:~~~+!f-t_N~D~~ .. ~-~~~~ ,;_-_-,:~_4:f-_-_o:-_-_o:f-_-_2-_o-:_-_-_,-3:~~~:~~~~ 
t s osos 10/2211962! o.s 1.8 1.5 18 s21 50 ! ~~-~ _:FOo~ ... i. __ 1t-4+-o-+-_o-+-_2_o+-_1_3+--t---l 
~-~~io3 1~t~S~..;..:_·---o.-s+---,-_-181---1-.5+--1-0+-i1 -1-25-+--135-+--i----!IND~ FOOT ; 1 o o o 20 13 
Jt5 0503 10129/te64; --o-_-131---1-.8+---,-.5+--2-0-s+-! --8s4>J _ 2_9_t+-.. - -+i -~,1-NDX rFO-OTl-11-· -4-+--o-1--o-+--20-t-,-3+--1---l 

~--~5o~ -,0129i,-965t o.3 1.8 1.5 114i 91 205i lr'Nox · ;,;c;e>;--·r 1 4 o o 20. 13 

Its os03 10/11/1sSS!---o-.3+---1.-8-+---,-.s+--1-2+-1 -t_t_41---,26-+--+--~!I_NO_x _ '1FooT- -;-i-,+--o+--o+--o+--20-+-13-+--+---l 

E"6 .. o5o3 .. 1o/31mi67-rr l~~~~-o_.-s;_-_-_-_-_-,_.-a;_-_-_-_-_1 ___ s:~~-t-3-2:_-_-_-2_-1s;_-_-,_5~s:~~-+l~----;-i ,-N_·-~~: ~-F·'?~~~I-1+--4t--io t--ol--20-+--1-3+--1---i 

~
- .. ~oso

5003
. _33 10119/H~ss! o.a 1.s 1.5 62 ss1 ss 1 llN_~~ _ ~~~~:':_ j __ , t-o-+--o--!·-o-+--20--+i- 1_3+---11---l 

10/2211968~ s.o s.s o.s 24 81 32l isuPP ;FooT i 21 [ 
... ..__,. --+--·-... '· -·- ... ..;.-+--t--1--+--+--+--1---1 

10/26/1970! 0 .3 1.8 1.5 50 10 60 75 hNDX 'FOOT l 1 4 0 0 22 13 I 
~~--~~~ · ·1of51~97i o.3 ·1.s 1.s 21 46 s7 ss, ·. !rN~~- ·:i=~~~ --Tl-,+--4+--o+---o+--2-0 ... \ -1-131-----+,---1! 

~
5 0503 10/511972',· 1.8 2.3 0.5 5 14 19 90 !SlJPP FOOT : 1 0 0 D 20 I 
"o5o3 :10117i~-~-~-3-+I--D-.3-+---,-.a+--1-.3+---lot--s+---al--s-lor--~~ -~F~o_ .. _T_·---tt - 1,__4+--o+--o+-_1_3+-_o_o+--+---1 

5 osoa 911~1-~4-+-_ _ o_.3+-__ 1._s+-__ 1_.3+---s+---111--7+--s_sT- -_ jiNDX ~ F~~:-i-1, ._ot--1o l-o-+--o+_ta4,_.2!_o+-_s_, t---!l 

~~- ~~~3 9111119_74-li ___ 3.-191---"-·2+---o-.3-+---o+--o+--...,o·l---+----+!_suPP · FOOT ~!: -+-1 -1---+---i-2-o-r!. _57-+--+--_,1 
~ 15 oso3 et;si-ie14! o.4 1.s 1.2 20 2 22 7s j 15hNox :FOoT--' o o o o so 30 20 
t-l1s -oso3 ---,oi,i19,.,-4·~,: --o-."""41----, ..... a+---1-.2+--2-,~---,1-+.--a-2.--7-ol--5oTsu?P. if:om: +-,+--o+--o+--o-+--os-+-! -o+-- -+-----i 

15' i>5o3- -~1o~:~1974[ o.4 1.6 1.2 11 4 211 1s·· -TtNox .. ~'Fooil o o o o 31 

15 ·_·~~~3 9~~,--97~~s~i ~~~~o~.o=~~~~~o~.o=~~~~-o-__ o:-_-_-_-o~~~~~o:~~~4o:~---s-o+l·-- lsPor :F"oo:r T-t--+--t--+--6-o-t,!--+--+----l 
15 osos · 1017/19751 o.o o.o o.o o· 1

1 
1! wj""--rsror ~f-ooi--+i -+--1---t-+--+---i--+-----!i 

~o-.. - .. -·,oiz_-1.-_ite7s --o-.3+--,-.a+---1-.s+---et-- 4+--13+-ss-+·--!INox -~Fooi--+-! -4t-o+-o+--o+--3-11---+--+--!, 12: .. ?.~3- ' --+---· _; ____ , __ ,-t'-+--+-+--+--+-+--+----f 
J15 0503 . 9/17/1976 0.3 1.8 1.5; 21 12 33 50 jiNDX !FOOT i 1 0 0 0 30' 31 80 

~155_ oos5_oo:3·-- ~~-;-:911_0/~~111/1 99:66 . 1.8 1.9 0.1 20 3 23 sol lsuP_P .. iFoo-T-+-!-+-+-+-+--3-Iojl-3-1+--+---1 

12--.. ... . .. --- -·-· , , o.3 1.8 1.5 1 141 21 soj __ lrNox -~I.F§T-_--t--1-t--4-t--ot--ot-_31+-_e_o+-_5o+---t' 
115 0503 i 1011/1976i 1.8 2.3 0.5 3 3i 6 70 i sUPP iFOOT 1 0 D 0 60 

15 0503- ·-:·S/26/1977 0.0 1.6 1.8 30 20 SO 70 !INDX. ~-F-O--O-T·-+-+,--+--t---+-20-1li-3-3+--6-0+---I 

~---os-~-~-j~iii/5!1977 o.o 1.8 1.s 8 33 41 go IINDX.-~)_o_o_r_,_4_,__o...__o...l,__o_,__20..:...' ..___s_1 L..,_s_o_._ _ _, 
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Appendix 16 -Table 4- Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
{> WR~A 15.0369, < WRIA 19), August 1-October 31 time period, 1943-1998 return years. 

Data sauce. WDFW spawning ground database (WDFW, Olympia WA), Odober 1999. 

,-----[·- ... . . - ~er jupper ! I Live+ !Type ., ·-;· ..... ·-·--- - ~ 

WRIA !Date :River mile /River mile Lenglh I live !Dead dead Vls Redds survay Meti!Oq iOther species j Comments ency 

15 0503 ' ~1!1_97~ : · -- -~.:_31 ____ 5·-" r-- -o-.1+---1;-j _ _ 2-;'--3+/ _s_o+---+s_u_P_P_l:_IFoo _ _ T ...... . . ....L j 20 so 
0.3! 1.8 1.5 18 2 .20 70 INOX iFOOT. . I 15 0503 ! 911311978 . 

• T "" • -· • •• • -'-··---+---1---+-- -+- -1--+--1-- -;--·• • ~ ·-• • ··- +-+---!--+- - -! 
15 0503 :~~s:~~~B~ 5.3! 6.0 o.7i 0 3 3 90 SUPP ~~~~.:r... : .. ; i --;-! _

20
-+--+--1-----1 

15 oso3 i 10/9/1978: --~---3-.o+-__ 1_.2-+'! __ 1+--2-14r-_2_5+-_s_s+--+su_P_P_,r-F~!. . .. , ·----l·-+1--+_so+--t----i 

15 0503 Ji~~,·!mi: . -~-.:L_ ___ ,_.s...,!,_ _ _ ,_.3i--3-+---2-t---5r--5-:or---+-'N_o_x-+~-O.O.T 1. o a: ol 25 6o 53 

15 0503 J. ~~~~~0; . .. . ~:.3( 1.8 1.5 93j 25 118 85 INDX iFOOT ., 4· 0~ ··o:·--o+!, --1--+-+---l 

15 0503 .. l.1~~1-9a~ ; __ _ o.3i 1.8 1.s l 47 18 65 80 INDX -~OOT , '-+--1---+--+---1 

15 0503 11012411980' 0.3J 1.8 1.5 0 18 18 901 INOX !fooT - : .. ···1 i 20 

15 o5o3 ts"i1411981 · ~-~o-~.o0 - - - o-.3+--o-_3+-1 --z+---o+---~zr---s5+-+s-u_P_P -·tf-oo-T 4 . o ~ oi .... ; -o~-2o-+---t--lr--4-lo 
15 0503 I gjz;,;·99,· · o.3 o.3 o o o so INDX -tFooi- ,, o: _-__ o_+L. -_-o;:_-o_o:~=z-ls;-_ --3=1:===4~o 
15 a503 f9i24iie9,"' o.a 1.8 1.s 31 10 41 eo INox ··kooi-· 1 o: --oj o 24 31 

15 0503 i 101511981 : 
, ·-·· .. 

15 0503 !1011511981 : 
1-----1-······- .. 

1
15 0503 .l~~~~!-'.~81 · 
15 0503 !1012011981 : 

15 oso3 j1ol2_~1981 
15 0503 ! 101511982• 

15 osoo -~Oi,2i1982 
1-----.... - · ... - . 

!10119/1982: 15 0503 

15 0503 l 1 012711982 

15 oso3 -·r eiatt983, 

15 o5o3 ·t9i2oi,9aa 
~-----,- · · · ... 
, s o5o3 1 ~-2~_1 _983 _ 

15 0503 ! ~-~~-~983 
15 0503 i ·-1-~51198~ -
15 0503 i 101511983 

15 0503 j10i~~i,983: 

··- o.si 1.6 1.5 1 5 6 95 6 INDX iFOOT 4 . o" ·--or-l-o-l--,1+-2-3+--3-11--- ... -10 

5.3 6.0 0.7 0 0 0 85 SUPP !FOOT 4 " ;;: o : 0 20 32 

0.3+---1-.8t---1-.5-t---Oi--2+--2+--85-+--tl-N_D_X_+iF~T ' 4 · ~ : - ~-+~~-0+--2-0+--3-1 r---t- -4-iO 

.:~0~4~ 1.6 1.2 0 4 4 60 INOX iFOOT 0 4 : o) 3 

0.31 1.8 1.5 12 1 13 35 lNDX )FOOT 4· o .o.;-[- o+-1 -30+-+--+- -40-l 

··-o.Jj 1.8 1.5 3 5 8 as INDX tFOOT 1- 4 ' o! o 20 33 60 
--~--r----1---+--1~--~ 

0.3 1.8 1.5 11 12 23 90 INDX !FOOT 1 4! o i 0 20 31 33 
---1----t-----1~--+----1----l----t---1~---~' - · 

·- 0.31 1.8 1.5 2 5 7 80 INDX iFOOT 0 ' 0 • 1 i 4 20 31 33 
- ---+---+--__,f---+---+--l--t--1f-'-- -+ . . -:---1--t--+-+---1 

_ ... 0.3 j 1.8 1.5 10. 5 15 85 INDX if<?~T 4: o: ·· ·-ot-J _ ot-_24-+-_3_1-t--"-:3r---l 

0.6! 0.0 0.0 G 0 0 70 SPOT . :fOOT 60 

··--·· O.oj 1.8 1.8 105 35 140 80 INI;)X iF~?~ __ . : .-: --~-+--2-1 f-'---t--1----l 

0.31 1.8 1.5 29 59 88 90 INDX ~ FOOT 1 D. 0 0 20 

· ·-ii~sl 1.8 1.5, 4 3 1 a5 1Nox ' Fc:ioi- ,- a:· --o+--o+--2-:or---+-+---l 

· - 0.3j 1.8 1.5 13 48 61 65 0 lNOX !FOOT 1' o: .. ol 0 21 

1.91 o.o o.o o o o 95 sPoT iFooi-

40 

20 60 
' ~ --+--t---+---1---r----1 

1 4 ' 0 0 20 _:·_c,_-:;..,! _ __ ,_.8-~---1-.s+----,+--10+---1-·1+--65-+--'-+'-N_ox_fc>o! 
!10/1811983" 0.3 1.8 1.5 7 10' 17 85 INDX JFOOT 15 0503 I 0 - Of 0 20 31 : 1-----+---····. .. ···---+--- -+---+--+--r-- +--f--i-- -t- · 

15 0503 !1012111983 1.8! 3.0 1.2 0 14 14 65 SUPP !FOOT 

15 0503 ! t~~~-~~3; - - ~ -0.-3+-!1 --1-.8+--1.-5r--1-t----9i--10+---95+--t-IN-O-X-_}~~T 

15 0503 11013111983: 0.3 1.8 1.5 2 0 2 75 INDX iFOOT 

1 4 0 0 31 40 
., .. ·- ·-+-t--+-+--!----1 

o· o! o 4 20 
-~-4---1---11---t---+---~ 

1 ' 4 , Ol 0 31 
.. ·--+----1-----+--lr----+---+--+--+--··· ~-· ·· 

_1._3+-!! - ---1---1--4+---o-l--4-+--+--111-S-PO_ T _j~~T , . . _ i --+--lr---t--+-+.---1 
0.31 1.8 1.5 54 8 62 95 INDX :FOoT 20 

I·--· •• • • : 
15 0503 ! 9/511984 ' 

1s os03 1 9/1V1984 

' ··-+-+--1f---+- +----l 
13 0 24 

_-·a,3-+~~---,_-ar---,-.s+--5-lor--z-g-+.--7-9r--9-or--+,-N-ox:·~~-o! 1;_ .i; ~--o:~~o:~~2-:o:-_-_-++---- -~_:-_ -- -------f-1 

15 0503 l 9/2111984. O.oj 0.3 0.3 0 0 0 99 INDX [FOOT 20 31 40 

~---+-· ·· - ., 
1 5 0503 ! 9119/1984. 

f----4---· . . ., - ----+---r---+---+--+- -+-:--r--+---·'· - ; -· ····i - +--+--+--+--1f--- -l 
15 0503 : 9/2111984 ' 0.3! 1.8 1.5 83 14 97 90 INDX :FOOT , 20 31 40 
15 0503 j 91211198.. : .. --,_-8t-:---3-.o+---1.-~2r--1-3+--s-9+-:--n+--95+--+-~N-o-x-lFOOT , -·i -lr--t--2-o+--3-,+--!--4-lo 

15 0503 ( 912Sti ·9i4: - 0.3 2.3 2.0 18 64 82 85 INDX !FOOT 4r -o:---:or--~of--20-+--+-+----1 
f----~- --- .. -. . .. ' - ····· ...... ; ---· i--·-+- -t--f---1--+---1 
15 0503 ~ 1_?!1!1~84 [. .... 0.3j 1.8 1.5 17 66 83 70 INDX JFO~:. .. : . ~ '--~--o,__o,__20-+-_3_1-t--lr-40-l 
15 0503 ! 1~~~-~84j _ __ 1.8j 3.0 1.2, 6 76 82 75 lNDX !FOOT 4~ Ot 0 0 20 31 40 

---r-- -+-- --+---+--r--+---1--+ --- ... . '. ···-r·····-+--!--t--'--+--l--1---1 
15 0503 i 101:'_1-~84~---· --..?·3 2.3 2.0 2 33 35 85 INOX . .t~: _: 1! __ 4-+i_o+-0+_2_0+---!~-+---1 

l-1_5_o_soo _ ___._,_01911 __ ~~~; .... __ o_.s,l _ __ 1._ei-_ _ 1_.s-t---2f--·-v-+--29-+_7_st-:--+'-N_ox_-+1_Fo_o! . 4-'it-o....Jir-o+ -o+-20-t-a_ot--1--4-lo 
15 0503 ; 1019/1984[ 1.8 3.0 1.2 2 26 28 75 INDX j FOOT 4 j o! 0 0 20 00 40 

15 0503 f1011~~-~~
7

!-.. =~~=0=.3:====2=.3~=====2-=0~===6~===1=1l:===2~2===40~====~1N=D=X==~!!'F_O~T:_:_=~1~~=0:1!:=o::=o:~=3=1:==24=~==:====~ 
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Appendix 16- Table 4- Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1 - October 31 time period, 1943 - 1998 return years. 

Data souce - WDFW !JlaWning ground databeae f!NOFW, Olympia WA), Oc!obar 1999. 
I flower Upper -:- ·-· -···-- -· jliv_e_+-r---.---.-T-ype--,-----,---·- -· . ·:· ··------r~---,~ 

WRIA loate !River mite Rivermile Length !Uve ioead idead Vis Redds survey Method Oltlerspecies iComments !Agency 

1" 0503 110/16119841 o 3 1 a 1 s' 1 12•1 13 rs tNDX FOOT I 4; o: o, o' 21: ! 40 
1-"---t---+:-~ . . . ___ _; ____ ~ 90 'NDX FOOT 1' 4:1:·-0·-.'··-0·:-_, ·-0_!:--.:...:.!--20 6oi,

1 

I, . "" 
15 0503 11 0/18119~~- ·±fr-'6 3.0 ·-~:~.L. .. . OJ __ .. .22..L 1 1 • ...____ _ c. _ .. L 20! 1 ""' 

15 0503 10118119841 0.3 1.81 1.5T, ·--~: _______ 1_4! 15 90 INDX FOOT 4! o: 0: o: 20! I : I 

15 0503 10/23119841 0.3j 1.8. 1.5! 9l 11 j 20 85 INOX FOOT j 4! "oi .. 'o! .... ()i .. 21i sot--r---; 
15 0503 10123119841 0.31 1.81 1.·s;-· ---;;1·---sr 11 85 SUPP FOOT to: -- o:--~ ·2Qt ~ ' 
15 0503 10/2311964! ur 3.01 1.2~ - - -- o: ----2f 2 85 INDX FOOT . 4> o:· -0- Ol .. 21'i"eoi 401 

15 0503 1013011984[ 0.3 1.81 1~s!· .... 44L 2' 46 65 SUPP FOOT --4t-·o; - o~ -oT. 27----l~--+· ---!! 
15 0503 10130/1984! 0.31 1.8\ 1.5- -·-s3t" 4 57 70 INOX FOOT I t ···a:. -o' Of .. 2cj-· ! j 40 

Hi 0503 1013011984 1r 3.oj _ __2:~'. ~:~:~-- -_--_-__ 2+--2+-_s_o+--+'N_o_x_t-F_o_o_T-+ _ _,4!' ·- ·~; ~~- -~i·~y_o+-----t-+==~~===4~o 
t5 o5o3 s/1911985! ~ 1.8' 1..:.~-- _ t4o! ___ 64+-_204-+_e_s+---+'N_o_x_t-F_o_o_T-+.........,1 i o· o . o! ! l 
15 o5o3 1013/19851 ----o.:4T 2.3 1.9: 9: 132 141 90 SUPP FOOT ! 1 ~·- 4.· -~· ·-·. -r·-20-+J--+--+-1--1 

1-1-5_0_5_0_3--+-10/_1_0/_1_985'1"-u~: i:i-1.5;~-----~-~ 85 85 90 INDX FOOT l J --~- ~--: ·~tE=-+--+---1 
15 0503 1011811985 0,3 2.5 2.2· - · 1l_ 0 1 7S INDX FOOT I 1: 3 : 4 j ! 3-

t-,-5..,...0-503- --+1-0/30/--1-SB-5+, ---5-.3+--6-.0+---0-.-7!r- 1! 0 1 65 SUPP FOOT 4j .. 0~ ·o: '(jr 24~ 3·-,+---11----1 
r-----+---~--+---t---~--.--t- ~ . . . ~- .. , .. . -,-· .. - -!-. -+---1---l 
f-1_s_o_50_3_+--91-91_19_86--t>i __ o.--111-__ 2._3+----2--~----- ~~5 ; 48 5S1 oo INDX FOOT I ~~ - ~ : .. ~ -~~ _2o-+:

1

--+---r---1 
15 0503 9/19119861-· 0.1 2.3 2.2; 786! 320 1,106 90 INDX FOOT 1! O' O' 0! 

16 0503 1012119861 0.2 2.3 2.1: -·;64t 493 657 90 INOX FOOT 1J ·-~~ ·0: . o+j--20--llf--t--+----i 

f-1-5_05_ 03-+-1-018/-1-986->+-j, ---0-.2-1---2..-3+--2-.1-+~.- 1251 472 597 95 INOX FOOT 1 4: S,- oj" 201 

16 0503 '10/16119861 0.3 2.1 1.8:-----4oj -4-85-1-- S-2-151--Iii-Ot--+J-N-D-X-i-FO-O-T-I--l11· ·4~ o' ·-o;--20-+l--+--+-- -1 
1----+---t-----t----t----+: -·- . ·-:r ·-. , . ~ __ L -+--+---1---1 
15 0503 1012911986 0.3 2.1 1.81 __ ·---~L_ 191 25 80 INDX FOOT " i .. - ~; . ~:. _oj __ 2_4_1 _3_1+-_70-+---~ 

t-1_s_o_so_ 3 --+-9-t1_11_987--+ __ o_.3-;1 ___ 2_.1+--·-1._8-,. ___ 3_5_-:-i ___ 4+-_3_s+-_e_o+--+-IN_o_x_,r-F_o_o_T--+1_4i o · . _o~- __ ~+-j --+~--~~--+----1 
15 0503 911611967 0.3 2.1 1.8! 287! 44 331 90 IN'DX FOOT 11 4,_ 0 oi 20 60 

15 0503 912411987 0.3 2. t 1.6, .. _1~l_ 103 211 90 IN'DX iFOOT 1j 3 -~ · ··-o-t-! ·-20-+~--+--1----l 
~1=5=o=s=OJ==~=1=0/6==,1=9a=7:====o=.s~=====2=.1:=====1.~a: _____ 8-:-! ===B-4=:===~~=2:==~~=s:===~-~-N=o=x=:~F-o_-o_-_T: 1i · - ~ : o~ --~ 201 so! 

15 0503 9/8J1988i o.3 2.1 1.aj 2_4_s+1 __ 2_o+-_2_e_e~_9_s~-+-IN_o_x-I_Fo_o_T-+! _ \ __ ?. , o· !>j-_2-o;!~~~i::~:===~ 
15 0503 9119/1988 0.3 2.1 1.a_i ·--~ 155 383 85 IND:X FOOT ! 1 4' s"f- ·or· 201 61! 

15 0503 9/28/1988 0.3 2.1 1.8\ 671 119 1~ 90 INDX FOOT t ~ ·o: -t -or-6-:1 ,_-t--t---l 

15 0503 1016/19881: 0,3 2.1 1.a; 15f 192 207 BO INOX FOOT , t.; .. -·.r ·o'·-or- 20 61 

f-1-5_0_5_03-t-1-0/-1811_9_88+ 0.3 2.1 1.8! __ 1_21 93 105 85 INOX FOOT 1~. 4:. --~·r .. ·~--20--+-_6_1+---1---1 
15 0503 1012811988 0.3 2.1 1.8

1
_ ----~ _ 13 15 90 INOX FOOT ~.i -~-~--- 02 __ o.J1L-20-+-+--~--l 

15 0503 · al6/t989 0,3 2.1 1.8! 128 11 137 INDX FOOT tl o: o! O! _20-1--+--1---1 

~1=s=o=S-03_-_-_+t---9-1_1-511~-9-_a-9:~:-=-~~o-._3:~~~~-2_.-1~l.---------1~.8~t ~~=:9:.===8=5:==2=94=:===:===;_,-N=o_x ___ -+-+_-Fo:_o-_T--~i-_-_41 L. ~(_ -~ -~[__2_.0.__-+-+--~ 
f-1_5_o_soo __ +-912_51_1_sa_e+--··-o_.s-+--__ 2_.-:1 ,_ __ ,_.a! .... _ 97! 16 11s 85 INOX FOOT 1.l - ~ ;. _o; __ oL _zo_,_j _s_o+-~---' 
15 0503 1015/19!19 0.3 2.11 1 .8 ~ t5! 115 130 90 INDX FOOT t l 3: 4j Oj 201 so! 

t-1_s _os_o3_t-' _1l161_1_9_90+-·- __ o_.3+---2-.1-I---~_:!L.-~ __ 4~_1_00-+-_s_ot--+'-N_ox_+F_oo_T~f--1 r~~r ~Of-~ _2_o+--_so41_-+----l 
t-t_s_o_s_os_+-s_,,_81_1_99_o-t-·--o-.3+----2-.1+----1-.-+si ___ ,_1_51-_3_91-_1_54+-_so-+---+'-N_ox_+F_o_o_T-1--~- .. \ .. o~ o! 20 45 a1 

.f-,_s _o_s_o3_+-e_J2_81_1_99_o+-__ o_.3-t---2-.t+-__ ,_.--'s:. ___ 1_8+--40--+ __ s_a+--85-+-~-'N_o_x_f-F-o_or_+-~ ~--~:. _Dj ___ 0-;1,.._20-1-· _ao+---6-111--- -l 

f-t_s_o_s_03_+-t_OJ_B_I1_99_o+-__ o_.3+---2-.1+-__ 1_.s f -· -~-65-+--66-+-85-+--1-'N_o_x~_F_o_or_t-, -+1 : --~[.. .. _?.~_o+j: _20+-_s_1 +-1 -+---l 
15 0503 9/911991 : 0.3 2.1 1.8j 601 5 85 85 INDX FOOT : . . . I 21 GO 

15 0503 911811991 0,3 2.1 1.81 -96[· 34 130 90 INOX FOOT j 1 -;y--sl 01 2ll 31 

15 0503 912711991 0.3 2.1 1 si 18 I 29 47 75 INDX FOOT 1 i 3f si o·1• 80 61 21 
f-------+------1------1------+-----·-T' ' I ' -r--L--f--1--t---r---1 
15 0503 1017/:1991 1 0.3 2.1 1.8! 30 41 71 85 INOX FOOT 1! 3; 51 01 60[ 20 
~-----+--~--t-----1------t-----,~·---lf---~r---1---4----t----+---_, __ ,__~-r--t---;---f---+--~ 
15 0503 1011611991 0.3 2.1 1.8! 21 14 10 80 INDX FOOT 1 :4 ~ 0! o: 20 
~1-5-o-~--3-+--~--t-99-2+----o-.34---·--2-.1+-----1.~8!r! ---34~----1r---3s,_ __ eo4----+,-No-x--+F-o_o_T_,--+--y- j 1 20 so 
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Appendix 16 -Table 4- .Historical spawntng survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1- October 31 time period, 1943-1998 return years. 

Oala sauce- \lliOFW spawning ground database (V\IDFW, Olympia WA), October 15199 . 
··--···-. I 

i i .. -~ i.ive·~-r-· 
Lower Upper 

IRedds 
I I 

WRIA )Date Rivarmila River mile Length I Live ;oaad ;dead :Vis 
I 

15 0503 1 9/1411992 0.3 2.1 1.8: 85· 24 89: 85 
. ··•··-

912311992 1.8i 25 ~. 70 15 ().503 I 0.3 2 .1 14 11 . - . .. .. ........ 
! 10/8/1992 

I 
15 0500 0.3 2.1 . 1.8: 3 20 23; 85 

I 

1.8 ! 
-. -· .. . .. 

17: 
.. ·· - · 

,15 0503 10/16/1992 0.3 2.1 11: 28: 90 
~-- · - .. --

15 0503 10123/1992 0.3 2.1 1.8, 96 1 · 103, 75 . - ..., 
15 0503 8/2311993 0.3 2.1 1.8: 3 ' 0 3 : 90 

-- ··- . , , .. 
15 0503 911/1993 0.3 2.1 1.Bj 29 7 . 36i 95: 

! 911011993 1.8! 
- ·r· 

15 0503 0.3 2.1 72 22 94: 80 ... 
15 05~3 9121/1993 0.3 2.1 1.81 .. 69 43 

.. --·j ·-
112: 85 

...j . 

15 0503 9130/19931 2.1 
. 

91 ~ 0.3 1.8+- · 31 50 

10/5119931 
.. .. ·--

15 0503 I 0.3 2.1 1.8i 33 43 76o 
·-·- -· .. l..-

r 
57! 15 0503 1011311993 0.3 2.1 . 1.~ ! 19 38 

.. -- ·t-
15 0503 1012011993 0.3 2.1 1.8: 3 27· 30j 

··-· 
15 0503 9/Sl1994 0.3 2.1 1.8! 143; 5 148; 

. . ... -
3591 15 0503 911811994 0.3 2.1 1.81 309. 51 

1.8!_ .. 
... .. 

l42j 15 0503 913011994 0.3 2.1 91 151 
.. · -

15 0503 11017/1994 0.3 2.1 1.8: 38 : 106 ' ~~ !10117/1994 I 
... ... 

15 0503 0.3 2.1 1.8i 22 86: 108 

! 8/17/1995 

_ .. . . . .... ........ 
15 0503 0.3 2.1 1.8; 2 0 21 

·- . ·---1-
15 0503 : . 8130/1995 0.3 2.1 1.8; 190 2 1921 

·- .. . 'I 
15 ().503 I 911111995 0.3 2.1 1.8 ~ 264 97 381 ! 

- ·- .. . ·-·· 
15 0500 1 9!l611995 0.3 2.1 1.6; 53 106 1591 

. - · -- .. . . ·-
15 0503 !1 011311995 0.3 2.1 2.1 i 11 9 201 - . · - -r 
15 ().5()3 ! 1 012411995 0.3 2.1 1.8 : 89 10 ~91 .. - . 
15 0503 I 811611996 0.3 2.1 1.81 4 o· 4 i . 

-· ....... 
: 812311998 15 DS03 0.3 2.1 1.8! 13 0 13 

; -- ..... 
15 DS03 [ 91311996 0.3 2.1 1.8, ... 158 11 169 

..... ! . . , ... 
15 0500 1 911311996 0.3 2.1 1.81 175 60 235 

~- ... .. ···-
15 0503 9/2011996 0.3 2.1 1.8! 79 77 ' 166 

·- ' 15 0500 10/1/1996 0.3 2.1 1.8! 42 63 105i 
~-· .. ·-

15 0503 1016/1996 0.3 2.1 1.8 j' 46 41 ' 87 
- ·-·-21 15 0503 10(30/1996 5.3 6.0 0.7 ~ 2 0 

·- - - . ' -... _,. 
15 0503 I 8125/1997 0.3 1.2 0.9! 1 0 ' I -- - t• ·- -

15 0503 812511997 1.6 2.1 05; 0 0 ; 0 . -+ ... ..... 
15 0500 : 812911997 0.0 1.8 1.8: 1 o: 1! 

I 
~ ..... 

15 0503 912/1997 0.3 2.1 1.8: 11 ,. 12 

' - ... . .. -
15 0503 9/911997 0.3 2.1 1.8; 124 , 125 

+ · -· --··--
15 0503 l 9/15/1997 0.3 2.1 1.8; 211 ' 15

1 226 
.. -~ "' ... . - · • •f••••••• 

15 0503 9122/1997 0.0 1.8 1.8 : 48 ' 15: 63 
·.· -- -.. ____ .J.-

15 0503 9125/1997 0.3 2.1 1.8 : -48 
·- ~~-- 123 -·-- ·~-· 

15 0500 1011711997 0.3 2.1 1.8 1 11 a: 14 
. - - -~- .. - - L_ 

15 0503 1003/1997 0.0 1.8 1.8 i 2 ' 2i 4 

1.81 15 0503 1012811997 0.3 2.1 20 ' J i 23 
. ·---·- I 

15 0503 911/1998 0.3 2.1 18i 74~ 3! 77 
·---- ·· I 
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65 

90 

90 

90 

90 

esl 
go 

95 

90 

80 

85 

90 

95 

90 

90 

90 

90 

90 

90 

90 

as· 
95 

80 

90 

90 

90 

80 

80 

go 

65 

90 

95 

98 

17 

Type 

survey Method Other species 

INDX FOOT 0 0 of 
INDX FOOT · 

IN OX FOOT 0 0 ol 
INDX FOOT I 
INDX FOOT 

jrNOX FOOT I 
INOX FOOT 0 0 0 

INDX FOOT 

INOX FOOT 

INDX FOOT 1 3 . 4 

IN OX FOOT 0 0 0 

IN OX FOOT 1 3 .. 
! 

IN OX jFOOT 0 0 0 

INDX FOOT 0 0 0 

INDX !FOOT 4 0 0 

IN OX FOOT 1 4 5 

IN OX FOOT 0 1 4 

IN OX FOOT 0 1 4 

INDX FOOT 4 7 0 

INDX FOOT ' 3 5 0 

IN OX FOOT 1 3 4 

INDX FOOT 1 4 0 

IN OX FOOT 4 0 c 
INDX FOOT 4 0 0 

IN OX FOOT 

IN OX FOOT 5 0 o' 

INDX FOOT 1 4 0 

INDX FOOT 1 4 5 

IN OX FOOT 

INDX FOOT 

INOX FOOT 4 8 0 

SUPP FOOT 

INDX FOOT 1 0 0 

INDX FOOT 1 0 0 

INDX FOOT 1 0 0 

INDX FOOT 1 3 

IN OX FOOT 1 0 0 

IN OX FOOT 1 0 0 

IN OX FOOT 4 0 0 

IN OX FOOT 1 4 0 

INOX FOOT 4 0 0 

SUPP FOOT 4 0 0 

INDX FOOT I 
INDX FOOT 4 0 0 

I 

leomments 
1 20 60 

I 

i 21 I 60 

4 20 60 

20 61 ! 
' 

~4 

! 20 60 

1 20 61 

20 61 

20 60 

0 20 I 
1 20 31 

5 20 31 

4; 20 31 

1 2ll 31 

0 2ll 61 

0 20 61 

5 20 60 

5 20 60 

0 24 60 

0 23 60 

0 20 601 

0 20 60 

0 21 60 

0 21 ! 60 

20' 60 

o) 20 60 

0 20 34 
) 

0 20 60i 

21 

20 

0 20 61 

20 32 

0 00 20 

o. 00 20 

0 11 23 

20 sol 
0 20 61 

0 21 31 

0 15 24 

0 21 60 

0 23 81 

0 23 33 

20 61 

0 20 60 

' I 

!Agency : 

611 

61j 
: 

.. .. j 
81 

I 
---

' ---
i ! - . 

61 1 
_ ....... .J 

: 
, -r 

I 
61! ---· .. ~ , .... ~ 

61 I 
·-·· ... 

61 j 
··-· . 

60j I 

.. , 
60j I __ , 

i ! 
.......... 

60 

611 

611 

611 
.. •• "I 

--
61 

61 ! 
-·~ 

61i 

611 
st! 

I 

-- ... 
61 

--· 
60 __ .. , ... 
91 

i 
.... ··--·. 

.. ·-. 
l : 

. .. ..... ~ 
I : 
--·· 

+---.. ·-· 

soi 
...... .. 

a,r--·-, 
t-· 
I 

.. . 

-... 
60 ......... ~ 
61! 

I ' 
32! : 

61! 
--
.... t . 
·---J 

70i : 

·-
I 

I 
611 _j 
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r-------~-- -- iLDwer Upper I I ---··:u~~;·;-·-: IType I 
!WRIA i Date i River mile River mile Length Live j Dead :dead :Vis ! Redds I survey Method I Other species Comments 

I 
Agencyj 

J15 0503 : 9/9/1998! 0.3 2.1 1.8 421 20' 62: 951 INDX FOOT i 4 0 0 0 20 60 61 
]15 o-so-3 --- j st17/1998~--o-.3+---2-.1+---1-.a+--7-4+- · --;~;-;- --99! · "9s--l;!----!!-,N-DX-+-Fo-o-T4 1-4t-1+-o+--o+--2--1of--e-o+--e-1l---i' 

f15 0503-- ·: sti511998i 0.3 2.1 1.8 42 _ --~~r·. -6~~- 9_(}+-j --+IIN_o_x__,.i-F-O_OT--11_4+~-3l---11 f--o+-20-+-60+_6_1+---~ 
i15"aso3 "Tioni1ooe! 0.3 2.1 1.8 14 10 24- . -ss! IINDX FOOT 4 3 1 0 20 60 61 [ 

t1_5_0-50-.:~:_-11~~~1s9al 0.3 2.1 1.8 271 ·----=~r..· ~~ _6_5-'-I __ __;.!I_N_DX_+F_OO_T-+-4+-1+--0+--0t-2_4-1--60-l--61+---! 

~~-o5o~ __ :!o!~_0/1~~--o-.3-1-__ 2_._11---1-.8+-1 __ 6_71----~~- .. ~7: ___ :~.'--+I'_N_ox_+F_o_o_T-+-4+-1+--o+-~o+-_2o-l-_e_1+----!~--11 
:1s 0503 !10/28/1998~ 0.3 2.1 1.8 453 29: 482 85j pNDX FOOT 60 20 i 
:~-os~_:··-j·1~~,2Si1-ss_2.:.! --o-.o+--'---o_-8+---o-.a+!--s+--~ .!l. ·: -s: _-_8-~o+-'~-~~:i_rN~o~x~~l-F~oo~~r:+:~~4:~-o~::o~~-o~~~2~3:~-34_-~:~_-+:.::_---;....;! 
! 15 0505 :10/30/1996 0.0 0.8 0.8 114 12i 126 90! ISUPP FOOT 20 33 
1.15--0sti ·--:· "ioisl1972j 0.0 0.2 0.2 3 1:.- 10: -9·5-+-! --+-is_U_P_P+FO-OT-1-+-+--If--+-2-0+--01+--t----lj 

116 0001 ·; :;·QJS/_1_943...;..! ---1---0-.-01---0-.0-1--~--- ' ... _ ··----'-~===-t-+l.,s=P=O=T=~F=O=O=T=:1 =:1~=~==~==:==64~==6=0:==:~=~=..Jl 
!1a ooo1 ·-Fom-,1-95·--2+----a-.o+---e-.o+---1-.o+---o+-- to! to. ! isuPP FOOT 1 1 o o o , 1 

116 0001 - i 9/18/1963 8.0 9.0 1.0 15 --~ ----15"" ... - I . !SUPP FOOT I 20 
~G 0001···r-1-019/1964-+--8-.0-I---'9-.-IOI---1-.0+---19f- ... o; - g~ .. ·-7-! ----+-!S_U_P_P-!-F-OO-T-+1 -1-t--0+--0t--Ot-2-3+--!----4-----ij 

l1s 0001 ·tioii-11-1964-4-! --6-.0-1---9-.0-1---3.-0+---IOf-- 20 20- ... _,,,__---1!i-S-U-PP-4-FOO-T-+-1+---10 rO-f--0+--2-0!----+--+----!j 

116 0001---~1(j{1-8/1965j 8.0 9.0 3.0 0 . 2! 2 . --+~--+~S-U_P_P-+B-O_A_T-+-,+--3+--4+--0t-2-0+--l----f-~ 
116 0001_~ _f.o-!_-14-/1-966~--6-.-10 f---9-.0-1---3-.0-1---0-1-···-if. -- 2. ----+; ---+~S-U_P_P-+B-O_A_T-+--i1 -0+--0+--ot--20-1---l----l---l 

116 ooo1 I 9~0/1976 s.a e.o 3.7 22s 1: 233: 90 jsuPP BOAT 1 1 o o o 20 so 
116 0001 --f--~~~/1978 0.5 4.0 3.5 1; ~t·· ----~ --~ -o-+j----'-IS_U_P_P-1-B-OA-T-+i --11jf--o+--o-l--o+--21+--3-2+---I--FW--!i 

~-t1_01_1_1_11_9_76+-__ S.3+ __ 9_.o-I-__ 3._7-I---O+-----~:. __ 2; _a-151f----lt~S-UP_P-t-BOA_T-+t _1t-j --10 f--0-f--o+-_2_01--3-1--l--l---l! 
!16 0001 : 10/3/1977 5.3 9.0 3.7 4 0 4 so: iSUPf> BOAT I 1T 3 0 0 20 31 60 i 

Gs~J·-~o·~,-1_7=,1=9-7_7~====-s_.-13;_-_-_-_-_9-._o:====3=.7~====,:-i _ o • __ ,~ --~-o"""i ===:ls=u=P=P=:B=O=A=T=i-!f-_-1~==3:==4:==o~=3=1:==2=o:=_33-
4

4
_-_-_-_--1-t' 

1

16 0001 912511978 0.0 2.2 2.2 of o: o; 70! jSUPP BOAT 
t16 0001 , 9/2_51_1-97--8+1--5-.3+---9.-0+---3-.7+--'---0+-!, ---0~ .. o: ···7-o-;--i ---T-S-U_P_P+B-0-AT--II-1+--Dt--of--o+-+---!f---+----li 
'----·· ... !·------+-· ---1-----lf----+---1-·- --... .. - ·-·-1..-+----l---1--i--!-+---t-+-+-+-----1 
!16 0001 : 10/9/19781 0.0 2.2 2.2 0 oi 0: aoi ISUPP BOAT 1 0 0 0 
.-:1_6_0_0_01--- i. 1019/197Sj 5.3 9.0 3.7 o o: ·o; -·a-o+i ---+;s-u_P_P-+B-OA_T_ff---'-t+--o+--ol--o!--+-+-+-----ii 

!16 0001 · 1019/1979 5.3 9.0 3.7 o --or- . ·(t-a-o+-!' _;_-;-S-U-PP--11-B-OA-T-+T-1+--31-4-1--o+--2-o+---l--+----ij 

!16 0001 :9/19119SO 5.2 9.1 3.9 181 ·--o~ .... 1sT. ·goj- SUPP FOOT 1 4 0 o 20 

Ita ooo1 -~- 9/30t19SO s.a 9.0 3.7 1j o' 7·- · ·;or-·---t;-,N-o-x-+a-o_A_T-+-~1f--4+-5+--o+--2o+-+--f-----l! 
16 0001 ·T 101711980 s.a 9.o' 3.7 3 ... . { . ... 6 .. ·951 SUPP BOAT 1' 4 o o 20 1 

-----!f----!----1---+--+-- ___ ; ....... --··-+-+--f----+-+-l-+--l--i--+-+---
1 9/11/1981 5.7~ 9.0 3.3 0 o; o: Ja! liNDX FOOT 4 D 0 0 21 40 

1-----------· ..... -;--_j_--.J---+~--t-+-l---l--+-+--
16 0001 

lt6 ooo1 ~-!~-1-'1_sa_1+-__ e_.o-+j __ 1_1._7+----2-.7+---o+--·· __ 0.; _ ~- _ -~--';i_rN_o_x-+F_oo_r-+-r--+-+-+--2--11 _57-+-+--4o! 
l16 0001 _ _L9~16/1981 4.0 5.7 1.7 0 o: 0 99! jSUPP FOOT 1 0 0 0 20 51 40i 

i 1e ooo1 __ l_!1221 ___ 1a_s_1l----s-.o+-__ 7_.o+-__ 2._o+--o-+-~~:~-~ _ ~oL~~l--_-+rN_o_x--l_Foo_r-+-+-+---t-+--2_4!-3_a+--t--4-ol 
j16 0001 i 10/2/1981 5.7 9.0 3.3 0 o, O! 10! !SUPP BOAT 1 0 0 0 40i 
·---- ···-. . .: .. --L---+---l--+--1--+--+--!f---+-+-+--_:_ 
116 0001 :10/14/1981 5.3 9.0 3.7 1 0~ 1_ so: SUPP BOAT I 1 0 0 0 20 31 60 ' 

i---~----l----+----+-+-4-+--+----1---+-~f-----J 116 0001 :10/21!1981 5.3 9.0 3.7 3; o; ___ ~ _ as[ INDX RAFT 1 1 4 o o I 23 j 
!16 0001 i10/2211981 5.7 9.0 1.3 0 oj o; so! SUPP BOAT 1 23 40: 

l1e ooo1 _J_t_o_1221_1_9a_1-l-__ s_.s+-__ 1_1._7+-___ 2_.2+----ol--3~~--~-o_L- so; •suFP BOAT ! 20 40i 

11a ooo1 it0/2311981 9.o 1a.o 4.o or -~L ___ o, 90i suPP FOOT 1 1 s o o 21 57 4o: 

l1a ooo1 I 9/2211982 5.2 9.0 a.a o! o! o: 9sj INDX BOAT 1 o o o 20 , 
116 0001 i 1017/1983 9.0 13.4 4.4 O! --~---0+:--9-9+--l-IN_O_X--!I-FOO-T--jf-+-+--l-+-1-1+---20+--.J---4-iOi 

----r---+--+--+--...!....-+--t---t-_,-+----+-+---1 
116 0001 j10112f1983 9.0 13.4 4.4 0 ol oj 99 0 INDX FOOT , 11 20 40 

16 0001 !10/1911983 9.0 13.4 2.7 o oT 01 70 o INDX FOOT t 11 20 so 40 
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Appendix 16 - Table 4 - HJstorical spawning survey data for Hood Canal ESU, and WRtA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1-October 31 time period, 1943-1998 return years. 

Data souce • WOFW spawning ground database rNf)FW, Olympia WA), OCtober 1999. 

16 0014 10128/1988! 0.0' 0.1 0.1 0 ol 0 99 !INDX FOOT ' ; 
1--1-6 -0-10-5-r-912_7_/199~l _ 0~0;- ---.-~-.2-+~~--0-.2-+---0+---0+---0-+--9-15 f---0+-S-U_P_P-+F-O_O_T___,.j ----- .. 

16 0105 10nt19B3; 0.0 o. 1! 0.1 0 o o 99 0 SUPP FOOT , 

f-1-S_0_1_0S--+1-0/_1_2/.-19s3[ .... ·o.o: -_--- -_-0-. 1-f~~~====0-=1:===:0~===0~~===0~~==9=9:===0~-S--U_P=P==~F=O=O=T=-+--_ ~-··. 
16 0105 10/19/1983! 0.0 0,1 i 0.1 0 0 0 70 
1--1-6_0_2-15-+1-0-11_9/_1_9_8_3~ . . QO'. ..0.-11 !1---0-.1+---0t---Ot---Ot--9-9+---0-+-S-U_P_P-+F-0-0-T--+-; 

0 SUPP FOOT 

~ ··-. -- ·-· ·----+----+--t---1---t--+----+-~-t--~--
f-1_8 _o_2_15_+-1-0I2_51_19_83' .?-~'- .. -----~if-1 __ o_.2+---o+---ot---o+-_s_s+---lo 1--s_u_P_P-+F_o_o~r--;.: .... ; 

1s o216 10it91198~- o.o: o_. 1+ 1• __ o_.-111----o+_·_o+---o+-_99+--o+s_u_P_P_.+Fo_o_r--L: 
18 0~16 10126/1983! ~ - o.o' --~-0.2: 0.2 o 0 0 99 0 SUPP FOOT .. -

1s 021i 10/19/1983i o.o' _o_.3--:l ___ o_.3+---ot----lot----ot-_9_9+--o-+-s_u_PP_t-F_o_o_T-+-i .. . 

18 0217 10126/1983i 0.0• 0.2! 0.2 0 0 0 99 0 SUPP FOOT i 
1------+----· J ............. ------~---1---1--+---1---il---+---l---+· 
16 0221 10/1111983i 0.0 0.5 · 0.5 o 0 0 25 0 SUPP FOOT ! . 

... -- -----!-----'t--f---+---+-+--+--f---!-
16 0221 10/19/1983' o.o· 0.5 0.5 0 0 0 80 0 SUPP FOOT i 
1------+-----'--- ---- --- . ---+----+---11----+----lf---+--+----11---~ 
16 0221 10!2511983! 0.0: 0.5 0.5 o o o 80 0 SUPP FOOT ! 

1--1-6 -022-2-t-1-0/-19/-1947! .. 0.0< --···---0·-_-io i----0-.0+---0+---21----2+--+---+-S-P_O_T-+--.;..., 
1------+-----.- ..... '. ' .. ---+---+----!1----+---+--+---+----!1-----+--
18 0224 10/4/1983j o.o, 0.3 0.3 0 0 0 99 0 INDX FOOT ! 

1-----+---·-- .. 

.. ·• ·-·---+---+---1--+---+--+---+----l---+- .. . 
18 0224 10/11/1983i O.Oi 0.3 0.3 0 0 0 99 0 INDX FOOT • 
16 0224 10119/1983! ..... "O:o;----- -0-.-31---0.-3+--0+--0+---0t--9-:-9+--0+I-N-D-X-t-FOO-T-:- : 
1-----+----1' ----·- -- ·----··-+---+--J.--+---l---1--t-----J.--.......... 
16 0224 10125/1983! 0.0 0.3, 0.3 0 0 0 99 0 INDX FOOT j 
1-----+-----· -· ...... - . _., .. -+---+---+---+--'--11-----l----11-----;---
16 0225 10/811943; o.o 0.0 o 0 0 SPOT . : 
1-----+----+·· . . ··-···--+----lf---+----+--+---1---+--+----;.'-
18 0225 10122/19811 o.o: 0.1 0.1 o 0 o · 99 SUPP FOOT 

.... - . ----+----lf---+----+--+---1---+---+-----+· .. 
116 0225 10129/1981: 0.0: 0.1 0.1 0 0 0 99 SUPP ;FOOT 
1------+------'.. ' --- ·--+----'--+---+--+---r-f---r--+----i---
16 0225 10/4/1983! O.Oi 0.5 .0.5 0 0 0 99 0 INDX FOOT i 
1------+-----:-- . .... -----+---+---+---l--+--+--+---+----!--
1--1-6 _o_22_5-t-1_01_1_11_ts_a~l. .... -~-~l. . .... _o.-lsl--__ o __ s+---ot---ot---ot-_9_9+---o+IN_o_x_t-F_OOT __ l __ 
16 0225 10118/1983; 0.0, 0.5J 0.5 0 0 0 99 0 INDX FOOT j 
16 0225 10125/1983! o.o: 0.5 0.5 0 0 0 99 0 INDX FOOT ' 

...... -----1----+---+--+---+--+---lf----+----"-
16 0~6 10/22/1981: 0.0' 0.11 0.1 0 0 o 99 SUPP FOOT ! 

.. .. ..... --+----1--+---+--+--+---+--+----'----;-
16 0226 10/2911981; o.o; 0.1 0.1 o o 0 99 SUPP FOOT 
1----l----4- .. . ... . ----+----+----'-1---+----+---1--+----+--j_ . 
16 0226 10/4/1983; o.oi 0.5 0.5 0 0 0 99 INDX FOOT ! 

-·---ll-------!--f--+---+--+--+--f---,·--
16 0228 10/11/1983 o.o: 0.5 0,5 0 0 o 99 o INOX FOOT l 
1------+---· .... . .. -----·-+---+--+--+---1---t--t----J.--~-
16 0226 10/1811983: O.Oi O.S 0.5 · 0 0 0 99 0 INDX FOOT 1 
1----+----·· -- --·. -·---+---t--+---+--+---+---t---+----·l .. 
16 0226 10125N983: o.o: 0.5 0,5 0 0 o 99 9 INDX FOOT ; 
1------+----·· -- ·-
16 0228 8129/1952! 0.0' 0.2

1 
0.2 0 0 0 INDX FOOT 

1------+--·--- . ... .. . ·----+---+---+---+---l--+---l---+---
16 0228 9125f1952j o.o: 0.2 0.2 0 0 0 INOX FOOT 1 

... - ---+ ------+---+--+--1-----+--+---+-~-t-------t, .. 
16 0228 9/20/1979' _o.:.oi... 0.5 0.5 27 0 27 80 SUPP FOOT , 3 

. ... - .... - --·---r---, 
! ' 

:Comments !Agency I 
oo! 54 i 

: ·_2or 11 40! 

1t! 20 40 
. ··- ... ...:..L--!L--+---1 

. 11! 20 40 
--lf---+---1 

11! 20 60 40 
··-- · ·; ;r_5_,4i---+--4-!0 

1·;1-·20 40 
---'-'--+--t-----l 
11' 54 40 

·- --- ·+-----11--+---1 
11i 20 40 

·- 1'1! 54 40 
-+--+---1 

11~ 20 40 

22i 60 40 

111 2~ 60 40 
.. +--+---1---l 

_11j 21 40 

ssl 
-: -·-:;11 54 40 

---1-,: 54 60 40 
.. -+-1--+---1 
•· ~-1' 54 40 

111 64i 40 

as I 
20 40 

20 40 

11 54 40 
. ---+--+--t---1 

11 i 54 60 40 

.. -~1j 54 
11 54 

- --~--+--+---1 

201 40 

40 

40 

:. -~~~-+----+--4'0-1 
..... _11! 54 40 

11 54 eo <U~ 

11 54 40 
- ------+--+---lf----1 

11 54 <U} 

20 I .. .. ----+-+--+------1 
I 

- . -+ ---+---t---il-----1 
o. o; 

' 20 

0 
.. - '• --+--+---lf----1 

1s o22s 91210:~99881~ ,_1. _ o.~~. . .. _o_.s+-__ o._s+--o-+---o+---o+-_99-+---+s_u_P_P-+_FOOT _ ___,_· .. ... 40 

16 0228 ,..,., O.o; 0.5 0.5 0 0 0 99 SUPP FOOT ! 20 40 

2ol 

1-------1----- -~ - ...... '---------+---t--+---+--+--+--+--t---'--+-- - ... _....__-1--+--t---i 
16 0228 101811981i 0.0; 0.5 0.5 0 0 0 99 SUPP FOOT • ' 20 <UI 
1-----+-----l--- ......... -! .•. ---+---t---1---+---t---il----+---t---1----
16 0228 10115/1981; o.o: 0.5 0.5 0 0 0 99 SUPP FOOT j 201 401 
1----+-----+ ...... '·-·+----+----11--+---+--+--+---+--+--__;_·- ------------+1 -+--+---! 
16 0228 10/2211981! O.Oi 0.5 0.5 0 0 0 99 SUPP FOOT , 20 40 
1------+------,- .. -· ---i-: ---+---11---+---+--+--+---+--+-----; . - ; .. ---- -----11----1---1----l 
[16 0228 10/2911981: 0.01 0.5 0.5 o 0 0 99 SUPP FOOT i 20 40 
1-----+----r---·--·-;- - .. , ..... - _, ... .!·--1--+--t---l 
16 0228 10129/19821 O.Dt 0.2i 0.2 0 0 0 95 INDX FOOT 0 1 o: O. 0; ~0 33 60 

16 0228 10f4/1983l ·o.or- 0.5 0.5 0 0 0 99 0 lNDX FOOT ·-·-;--: --,--·-=t-11+--t--+--4--10 
1----l-----f-·--~ ; 
19 0228 1011111983! --~:~L 0.5 0.5 0 ol o 99 o INDX FOOT _ _I~-~-~--~~~j_1_1...._2_o_,___'--_4_JD 
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Appendix 16-Table 4- Historic.-1 spawning sul'\fey data for Hood .Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1 -October 31 time period, 1943 - 1998 return years. 

Data souce. WDFW spawning ground database (WDFW. Olympia WA). October 1999. 

WRIA 

Lower :I Upper I I ~- ·-· -:~-.. -~:---r--rl1-ype--.--.-------· · · 1 ·--------~l 

River mile RiVIlf mile Length I Uve i Dead jdead ~ Vis Redds survey Method Other species i COrrments jAgeney I 
I I I . I I ; ,, I 

16 0228 ,1011811983 0.0 0.5 0.51 Oi. ... _?_~_ .. __ ~ j 991 0 IN[))( FOOT _j ____ ~ ~m20! . 4{1( 
16 0228 110/2511983 o.o o.s o.s oi o: ol 99 o INDX FOOT I j ; 11: .20· 40 
!------1----+----+----+---lf--- .. J-.. ...i ... --' -r-"-:----.... -
116 0228 ho/26/1988 o.o 0.4 0.4! o: o· ol 95 INDX FOOT 1 ' : 201 , 1 
f--------1---+---+---f----r - .• ! -- .... I --l---1- I 

16 0228 110121/1997 0.0 0.6 0.6f 0~ o; o! 95 INDX FOOT ! : 20i ! 
I-1-6_0_2_28--+1-0/2-7/-1-99-8-I---O-.O+--- O-.O+---O-.O+-·-_o_·;

1

·.... • a: -... -.·-.o'!.--9-9+---+-S-PO- T-1-F-O-OT-t-+-+il -·-r-- 1" -2orsotl'- -- j 
'-----+---+---+---+----1;--- ·-,i--- 1---+---+---+--+- -+---+--+. ----~---+---+---' ( I ' . . I I • I I 
r1_6_023_o_-+1_01_1_81_1_94_6+----o-.o+ _ _ o_.3+-_ _ o_.3-l·i--'--14L _ ~:: . . ~~l SUPP FOOT 1 I i 28j ~i--+----l 
16 0230 9121/1955 o.s 0.6 0.1 1 3oi a i 30! SUPP FOOT 3 o a l· ··a: -T· I 
I-1-6-02-30-+1-0129/--19_7_1+---0-.4+---0.-7+---0-.3+---6+~ --s~s 'l .. "s24! 99 SUPP FOOT 1J 0 --~ -·o+-12t2-ol-l-l----i 
16 0230 0.4 ll.7 0.3 310(' . l: .. -313l 90 SUPP FOOT ··:"-"T ·-2ot' ; 1 
f-----+-91251_ 1_9_72+' - ---+'---f----f----1-- . .. . -· - ~+~--+--+---+---1--+-f--j- -- f.----~ "··-t----+- -1 
16 0230 10/16/19741 0.0! 0.3 0.3 ~~~ . ~-~~.: .... ~ 98 INOX FOOT 0 0 0 · o: 20' I 
:1~8~02~~30~~:1~0128/~~~1_97-_-4:~~~~0~.0:~~~~~0-.-3:~~~~0~.3:~~~1-7~ . - · ~~~--·-3-07JI 95 INDX FQOT 0 0 -~ .. =~t~_j __ -__ -!+1'~~~~~~~: 

. I I I 6 I OT . J : ; I 
I-1_6_0_2_30_+-_9181_1_97_5+----0-.0+--0-.7+---0-.7-l•ji--2+! D: 2 ; 9 NDX FO _j_ __ ~ .. _ i __ +--1---i 
16 0230 9123111175 o.o o.7 o.1! 290! · -7. -·2e7~ 95 INDX FOOT ! i 2ai 1 

:1=6=a=23=o==:=1=01=BI=197==s:====o=.o:=====o·=7:====o=.7:1=~-1~~--- .. --~i:---26_0...;i __ 9o-+----+I-N_ox_+F_oo_T-4--t---l-- _i+f' ___ J~-~L-=4·---i~-l-~----.~ 
l-1_e_o_23_o_-r'1_0f2_41_197_ sf-__ o_.o+---o._7t-- -o_.7_,.( ___ z_o...!,.: 24; 44 sa INDX FOOT ! ; 23~ r , 

r1_e_o_23_o_-+-9-11_31_t_97_e+-_-o_.2+---o-.7+-_ _ o
7

.5-+--"'-1_1--;-! ~ .. -~---~~--~-~-+--s-o+---+-IN_o_x--1-Fo_o_T-+--Ii---+---1~--- -~.·:::.I ! i 
16 0230 i 9121/1976 0.0 0.7 0.7! 763! 147 : 910 95 INDX FOOT i ~ 20j 60 I 

I-,-6-023-0-+-III:I-. -OI-19-78-+--o-.o+---0.-7+---0-.7+,, - 639T _·5J_' 7 iL·· 1,172 eo INOX FOOT I r·~--:- -1-~ 
--+--+--+--+---+-+--+--'11--i---:+ i 

16 0230 9113/1977 0.4 0.7 0.3 ss; 1 i 59 85 INOX FOOT : ·: I . 
l-1-6_0_2-30-+l-91_1_811_9_7_7t---0-.0+---0.-7+---0-.7-!i---19--'6:- .. . 6lt" ·-26-3+--9-0+--+IN_D_X-+F-O_O_T-t-,+--o+--+-Oi -·or- .. .;...1 --t--t---l 

16 0230 10/17/1977 0.1 0.7 ~ .. _11~ .. - 1-39-+--9-181--+I-N-DX- +F-O_O_T-l-1+--3+--otoJ .. t27!. --20+--60-+---i 
1-----+-- - +---+----+- - 0-.6-;-j--+ .. ___ 5';'1, . --f---1--+---li---+-1--+~--1'- _.......__1----l 
16 0230 9i511978 0.2 0.7 O.St 110! O! 110 95 INDX FOOT 4 0 01 o! . _ , 
1-----+---+---+----1-----1~·---~·. .. . I : -;.;---1--i----! 
1s 0230 911&11978 0.2 0.1 o.51 s29: 671 sss eo INDX FOOT 1 1 : , 1 

1-1-6_023_0_+ j' -1-0i-S/197-8f---0-.0+----'-0.-7f---D-.7-t--10-8-T! .. "317~-42-5+--9-0+---1-lN-0-X--i-F-OOT--+-+--+f _ ._j -~---;-+--t-~---1 

18 0230 11011111978 0.0 0.7 0.7! 24t · -;n+ 401 90 INDX FOOT ! r- 1 ! 
I-1-6_0_2_30-+1-0/_1_81_19_7_8f---0-.0+--- 0.-7,----0-.7-tl--4-t( ·430, 434 90 INDX FOOT 1 0 al-o:·:-+--+--~ 

16 0230 1012511978 0.0 0.7 0.7~ 33f--ta1!· 214 90 INDX FOOT I r- "1 
1-----+----+-:---t---1--- - +-----i ..... _.: ... - -+--+--+--+---+-+-+-+--:-- ·-+·-+----11---i 
18 0230 912011979 0.2 0.7 0.5 76j 211 97 85 INDX FOOT 3 0 0 o: i 
I-1-6-02-30-+~-0I-1-ai-11-179-1---0-.0+---o.-7+---0-.7-+!---2; .. ' 2sr--2-7+!-9-5+--+IN_D_X-t-F-00-T-+-+--+-_~_i-! -1 20: 60 
1---- -+---1----+----+---+---- ·-·· -· ·-·!-·--+-· --+---!---+---t--+--ll--+--+-- ·--+-- 1----l 
16 0230 1011511879 0.1 o.7 o.s, o.! ei e 90 INDX FOOT 1 so! 

"+-'--t---i----+---+-----1---+---1--~--r-~'r--+--t--~ 
16 0230 1012A/1979 0.1 0.7 0.6 Di .. -0~ 0 SO IN[))( FOOT i 31 i 1 
r1-6-02-30--+-9/-1-5/-19_8_0f---0-.2+--- 0.-7+----0-.S-tj----,44: .. .. ·or 44 90 INDX FOOT 4 o1 ol oj·-r·--!-- t---11 
i-----1-- - -+---+----+----+··---:j .... ·-". - -+--+--t---1 
l-1_6_o_2_30_+-9-'12_51_1e_so-+--o-.o+-_ _ o._a+-_ _ o_.~~----~~! . __ ~+l _ _ n4 _99--I---I-•N_o_x_ +-F_o_OT_+--4+---ol--- -o+- -~~~+·--+--+---!] 
16 0230 1017/1980 0.2 0 .1 o.51 a8! 33j 121 90 INDX FOOT I 1 ! 1 

I-1-6_0_2_30-+1-0I-1-711-980-+---0-.2+---0.-7+---o-.5-+i~--1-61- --- (igr- 85 90 INDX IFOOT -J; -20·-+~--+--1----! 

l-1-6_0_230_-+_91_1_6/-198-1f---O-.o+----o.-ot---+·----·l .. ·;j- 0 68 0 SPOT FOOT f 211 57 40 

1-1_6_023-:-0- +-9-11_61_19_8_, +-__ o_.o+-_ _ o._st-_-~_::-t, _ _;(_~ ~~ o ,. o .- FOOT I .~1 __ 2_1.;...! _s7+--l---4-1o 

+-1_a_o_2s_o_+-91-1_71_19_8_1t-__ o_.o-+
1 
___ o._3t-- -o-.3-ti! __ 7---:8L .... . _e+-_a_sl--_oo-+_1_7+1-N_o_x--:-I_Fo_o_r--li--4-+-- o-+--o+--o+i i -f--+--40-i 

16 0230 9123!1981 0.1 0.7 0.61 147: 19 166 85 INDX FOOT 3 0 0 o!J I 
l------+-- - -t---t-- -I----+---L·--t--t--t---+---+---:-t--+--t- +--+-'--'--l---1----i 
l-1_s_o_2_so_+-e_12_#_ts_8_1+---o-.o+---o._2+---o_.2-ti ___ 6_1 o 82 es 11 suPP FOOT I 20[ 

16 0230 10/1/1981 0.2 a.7 o.s~ 54 193 90 INDX FOOT 3 4 ol oj_ I 
I-1-6_0_2_30_+-1-0121- 198-11-----0-.0+---0_-2+---0.21 2Zi-·--25l 47 95 SUPP FOOT ~ ! .20 

18 0230 tM/1981 a.o 0.2 0.2 of Jsl 36 95 SUPP FOOT j I 23 

40 

40 

40 16 0230 1011511981 0.0 0.2 0.2 01 20 20 95 SUPP FOOT I 20 
L-----~------~----~-----L----~----JI.--~----~---'----L----~--~--~~--~-L--~--k-~--~ 
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Appendix 16-Table 4- Historical spawning survey data for Hood Canal ESU. and WRJA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1- October 31 time period, 1943-1998 return years. 

Data sauce-WOFW spawning ground database (WOFW, Ol~mpia WA), October 1999. 

I ~Lower IUppec- I I 1 .. ILi~~-; : --· ~ Type 1! 
I Date . River mile RIVer mlle Length Live J Dead ;dead :Vis i Reads survey Method Oth« species COITITients 

I 
Aoencyj jWRIA 

110/19/1981 o.a 0.1 0.4 2 20! 22 ao: ltNox IFOOT l ·--·- ..... ·- .. . -·~··--

!16 0230 

:16 0230 1012211981 0.0 0.3 0.3 0 2s: 28' 95! SUPP FOOT 20 40 
~---+---+---+-----!---+--+--- - .. . -----+--+--+--l--+-1--f----+-+--+--l 
j16 0230 10129/1981 0.0 0.2 0.2 0 0' 0 ao: jiNDX FOOT 4 0 · 0 0 23 30 40 
'-------+---1----+--+---t---+-·-·--- .. .. ... ··-+--+--1-1---+--l--+-+--+-+----l 
116 0230 9/1411982 0.2 0.7 0.5 10 1: 11. 901 !NDX FOOT 20 
:-----t----+----+----t--_,1--+- -· .. ;- . . ' .. .j_ --+---1-----t-+--+--t-+--1--+--+--~ 
!16 0230 9/27/1982 0.1 0.7 0.6 39 7 46 99~ lNOX FOOT 20 
;------+---+---+---+---+---+--.... .... .. 
!16 0230 10!15/1982 0.2 0.7 0.5 7 11. 18 90; ilNDX FOOT 0 0 0 0 21 31 1 
:---+---+----1----+---t----+·-.... " . --- --+---+--+-+--+--+--+-+-+-----1-----j 

60 

i16 0230 9/29!1983 0.0 0.7 0.7 11 4. -is 85; JtNDX FOOT 3 4 0 0 20 80 
;..._---+---1----+--+---t----+------.. -. .. . . ..... --~~-!---+-+-+--+-l--l---11--+----1 
116 0230 10112!1983 0.0 0.7 0.7 3 12: 15 95! INOX FOOT 1 3 0 0 20 I 
;----T-----+---+---+---1---+-·- ..... - - .. . -. --------l----1----11-+---+-+-1---+--l--+--~ 
~s 0230 10!19/1983 o.o o.7 o.7 o __ --~~. __ 12_ ~~: ___ 

4
1•_No_x_I-F_o_OT---!-3+--o+--lo_o+--20-+--t---l----ii 

j16 0230 917/1984 0.5 0 0 0 99; SPOT FOOT 20 
1-----+----+---+----l---+---l-- ... ..... . --- -;-----jr--1--+-+--+-+-1--l---1,__-+---1 
j'16 0230 9/24/1984 0.0 0.7 0.7 83 9 92 99~ INOX FOOT 4 0 0 0 20 
~---+---1----+--+---t---+---.. ... ... ··-·-+---+--+-+-+--1--+--+-+--+---1 
i~~t_s_o_23_o _,f-10J_1_11_9_a_41---o-.o+-__ o_.7-+-__ o._7+--"-+----:8! t~s ~9J.._.:..· J!-;IN_o_x-+F_o_o_T--l--41-o+-o+--o-1---20+--l--+-~J 
~o-+-1_o_Ja_l1_e_a4-+-__ o_.o+-__ o_.7+-__ o.7-+--eo-+--·~~: .. 111 99i INDX FOOT 1 1 o o o 20 ! 
:1s o23o 10/15/1984 o.o 0.1 o.1 16 ... ~2~ _ _ s.s. ~9.: .. --+'N_o_x-+F_o_o_r_.__41-o+--o+--o+-_20+--l--+l------i] 

16 0230 1012211984 0.0 0.7 0.7 1 'Z7' 28 991 INDX FOOT I 20 
!-----+----+---+----l---+---1-- ... . .. -'---f----1---+-+--+-+-if-----+--!--+---l 
16 0230 10/29/1984 0.0 0.7 0.7 0 26' 26 90: INDX FOOT 20 

~ ........ -+---j.._-t--+-+--+--+--1---1--+---'-i 
16 0230 101311985 o.o 0.7 0.7 39 15 54 99i INDX :FOOT 20 
1----+---1----+--+---t---+--·-- ; -+---+---+--+-1--l--+--+--+-----!------j 
16 0230 10/1411985 0.3 0.7 0.4 s 1 21' 27 so! lNDX !FOOT 4 20 

--; ... i..-+-..,.-!--+-+--l-+--1--+--!--+---1 
j,_1s_o_2_30_+-9-'1_61_1_98_e-+-__ o_.o+-__ o_.7+-__ o.--17f-_1e+'l __ _ -~' 21 _ . g~L -+IN_o_x_· -+!F_o_o_T-+-1-+--+-+--+--+--+--~1 
16 0230 912211988 0.1 0.7 0.6 481 1 49' _9_5;_-+I_ND_X_l-F_O_OT--lf--1--+--lf-+--!--+-+----ll 

116 0230 10!111986 0.1 0.7 0.8 38 19 57: 90! INDX FOOT 20 
1-----t----+----+----t------;1--+- .... - i .... ---t--+----+---t-+--+_,--+-+--+--,----1 
!16 .0230 101711986 0.2 0.7 0.5 . 13 31 44 ss! INDX FOOT 20 I 
1----+---+----+---+---+---+-..... -... .. - ---1--+---t--1--+-+--+-+-~1--+----1 
1s o23o 10/15/1988 o.s 0.1 o.4 6 31 __ 37 9oi__+IN_o_x-f_Fo_o_T-t-+-+-t-+--20+-+---f-'---l 

16 0230 10121/1988 0.0 0.2 0.2 41 19 23 90i INOX FOOT 20 
~---t----+---+--+---1----+·- ... . .. . .. - .. ·---=--+---+---+-+--11-+--1---1-+--lr--------i 
116 0230 10/30/1986 0.0 0.3 0.3 3 1. 4 701 INDX FOOT 27 30 . 381 -...... -~-+-+-++-+-+-----1-+---+--t------l 
;16 0230 9/3/1987 0.3 0.7 0.4 0 0 0 90i INDX FOOT 3 0 0 0 j 
,_----t---+----+---+-----lf-------t--- --·' .......... -~--1----l--+-----l-1--1---+--+--l-+---1 
116 o~30 9115/1987 o.3 0.1 0.4 10 -· ~:. 10.. !~+---+-IN_ox_+.F_o_o_T+-a+--o+-_ol-o+_2_o+--l--+----ll 
l-1_s_o_2_30 __ -+-_91_301_1987_1-__ o_."+-__ o_.7-+-__ o._s+--1-+1 i 11 22 SS.L __ -+I_No_x_I-F_o_or--l-3+--o+-o-+--o+--+--+--+---J 

16 0230 10/911987 0.3 0.7 0.4 7\ 7· 14 99i INDX FOOT 3 0 0 0 20 ! 

l-1_8_0_230--ii-91-1611_9_8_8+---0-.0+--0-.7+--0.-7+--39-i'i- -· .. 0:-· 39: 9sT INDX FOOT 20 61 
........ ! ··-+---+--+-+--l-+--+-+--1---+------il 

l-1_s_o_2_s_o_,l-912_7_1_19_a_s+-__ o_.o+-__ o_.7-+-__ o._7+-_1_24-+ __ .. 12 ~ . 1se ~-!-i --+'-N_ox_t-F_o_o_T+-+--!-+--+-s_1-!--+-+----; 

16 0230 10/4/1988 0.0 0.7 0.7 103 33 136 goi INDX FOOT 4 0 Oi 0 61 i 
~----ll----+---+--_,f---+---+---·. ; . - . . ·- -i---+------!--+-+-+--+--lf----!---1--+---i 
f-1_&_02_s_o-il-1_01_131_19_a_a+-_-o_.o+ __ o_.-171---o-_7+--s-+2 ___ . !3.. 11~, . -~ot_-+I_N_ox_l-f_o_or--l-+--!-_,1-+--2-0+-6_1+--1--.. --J 
f-1_s_02_s_o-f_1012_61_1_a_a_al-__ o_.o+-__ o_.7+ __ o._7t--4-1.1 __ .~: --~7- ... ~.s+i--+'-N_ox_t-F_o_o_T+-4+--o-1--ol-o+-20-+-6-o+--a-11-----i; 
16 0230 91S/1989 0.0 0.7 0.7 O! 0 o; 801 INDX FOOT 3 0 0 0 20 1 
1----+----+---+----+---+----f- .. ~ .. -;--+--+--+-+--+-1-+--+-+--+-~ 
16 0230 9/1811989 0.0 0.7 0.7 91 o: s: 951 INOX FOOT 3 0 0 0 20 ! 
l-1-6_0_2-30-+9-12_8/_1_9_8_91----o-.o+---0-.7+--0.-7~---18-t .. -- ., : ... ·;·;r· SO;..! --~-.-No=-x-1-FOO-T--+-3+--ol-o+-o+--20+-6-0+---l----!~ 
I-1-6_0_2_30-+1-0-/9/_1_9_8_91----0-.3+---0-.7+--0.-41---10+_: -__ -_r[ ~ _ ~it -~~-o+!. --L 111-ND-X-1-F-00-T--f-1+--31--4+-0+-20+-+---l---1: 

16 02.30 10120/1989 0.0 0.7 0.7 0 2; 2: 70t hNOX FOOT 3 4 0 0 20 60 , 
1----+----1----+---+---1----1-·-·- ....... ·--·----i~-+---+--l--1---+--+--+-+--+-+----i 
16 0230 9127/1990 0.0 0.7 0.7 0 O! o: 90! INDX FOOT 1 0 0 0 20 
f----+---+----1----t----11------l-·--··-- --~---+---1---+---+--1----lf--+-+--+-+-+--~ 
l-1_s_o_2_3_o_-l_1o_r91_19_s_ol-__ o_.o+-__ o_.7+ __ o._71---2+-~-- --~L_o_o+-1 -+IN_o_x-I_Foo_T-+-1+-4+-o+--o+--20+_a_1-!-6-o+-----li 
16 0230 10/17/1990 0.0 0.7 0.7 0 oi Oi 751 INDX FOOT 4 0 0 0 60 23 j 

ji-_1_6_0_2_30_-+1-0/_2_51_1_990--+--0-.6+---0-.7+---0-.1+---ot- -or .. ·---or·--35-;I--+1-ND-X--II-FOO-T--i--I--+--+--I-00-+-2-4+--I----I 

16 0230 10131/1990 0.0 0.7 0.7 351 o! ... 351 751 INDX FOOT 4 0 0 0 23 81 i 
L-~-~--~-~--~-~--~----·-~~--~--~--~~~-L~--l-~--~~ 
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Appendix 16- Table 4- HistoriCal spawning survey data for Hood Canal ESU, and WRJA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1- October 31 time period, 1943-1998 return years. 

Data sauce· WDFW s~ing ground database (WDFW, Olympia WA), October 1999. 

Live Dead 

live-~ .. : ....... ' ... /Type j ! 
dead ;Vls 'Redds!survey !Method !Oltler species 

r---r---·· .... , .. _ 
1 1 ! Lower ! Upper 

IWRIA joate :RivermitejRlver mile Length Comments Agency 

p 6 0230 I 91181199t i o.oj 0.1 0.1 1s o 1s: 90! itNox !FooT 3 o ol o &1 zo 
16 0230 110iwi19Qi': .. ... -o.~ 0.7 0.4 10 5 ... ~sTsor--- ltNDX iFOOT i 1! 3 0 0 23 60 

16 0230 -i10t2911-Q01T-·--·-0-.0+!1 ---0.-7i---0-.7+---7+---3-t-·-ro~· ... g5]'--·- ·INDX FOOT 4[ o o 0
1 

20 61 

1

:: ~=: --_p;~~~c.·:·.··::~! ::~ ::; 
3

: 0 _:~· ... ·~~- ·-·--,j-tN_D_X-+-:~-~-~-+-+1 -t--t--t--~:-+--:-~-1--:-:-i---f 
116 0230 i sn9t1ss2~· ·--- 0.2· 0.7 0.5 28. ~± --~;1 j~;. -_·_----t::_:_~_:_+ I. IF_O_O_T--!--+1-~+-~-20+--e_o+-_6_1-1----1 
j16 o23o j -1 ~'!:1s~~1 .. _-_. - --o."""ot----o-.7-+---o-.7~--et---2-i1 lr-__ 2_9~- ~l .. --t.'_N_o_x-+I..;..Fo_o_r-+[-+--+-t--+-20-+--6-1+---r---f 

~~30 . ..j.~<l!~~~-~~2~ ·-- 0.21 0.7 0.5 15 39 . -~•. _95~. ·-·-iii-IN_D_X-11-F_OO_T-il-!, --!-+--t--+--2-0t--61+- +-- -l 

116 0230 _J~~~~~-~~~~~ _. o.o o.7 0.1 11 12 ___ 2_s_, .. s_o: .... J,....tN_o_x_t-F_o_o_T-+---,i-i -t- +-t-s_o,__6_1+--21+----l 

16 0230 j~~D!1.9~_2j__ 0.0 0.7 0.7 211 1~~_:;-~ .. ~?~ ...... -t-!I_No_x---:-. +F_O_O_T-!--t--+-1--1--2-4+--6-0-1---6-11----l 
16 023C J 9/211993, 0.0~ 0.7 0.7 0 o, 0; 95: 'INOX FOOT 20 60 

16 0230 r ~s/9i19s3; ·--- 0.0 0.7 0.7 0 o[ -~ .. ·95~· "f-!IN_D_X-t-F-O_O_T-+j -IOI--0-t--0-t--3-1--2-0+--T--11----l 
....-----... . - ·-- - ·---r--t---+-l--+--+--+--+--+---11----t 

61 16 023C 1 9f22/1993! o.o o.1 0.1 6 o s· oo: !1NDX FOOT I o o 4 s 31 2o 
16 0230 j 1oroi1e9:{ ---· 0.0 0.7 0.7 45 19 ·6-t.; ... gs;··· -"t-JoiiN_D_X- t-F-O-OT-t--01-1 -0-t--1-1--3-1--20-!--6-1~-1---l 
1----+-' _ .. ___ -,----- ·-+----+- --11---+---+-·-- .. - . ---!---+--+--i--1--1--1--+-+-+----1 
16 o2so lto/18/1993' o.o 0.1 o.7 o 4 4; 95' ltNox IFOOT o 1 3 4 20 &1 
1----r---.... - -:-- .. ,;.,,., -· . '. -- l...--f--+-1-+-+-+--+--1--1---1 
16 0230 !10129/1993; 0.0 0.7 0.7 8 2 10 as: iiNDX FOOT 0 0 3 4 20 31 33 

-+-- --+----t----1-- -+-- - ..... .:. .... -+' --t---t--1--t--t-+--t---1---+- --l 
16 0230 I 9/12/', 9Q4T'" - 0.0 0.7 0.7 0 0 0 95! !IN DX FOOT 20 60 61 
t----~----· .. -----+----+----t----1-- -+-.. --.. .... ... -;--+---1-+--+-t--+-+-+-+---1 
18 o23o h~2~~~- __ o_.o+ _ _ o_.7+-_ _ o_._7l--1-'51---o+-_1 __ s_;_l . -~: . ---t-IIIN_o_x __ :F_o_o_T-+-t---:-+--+-+--20-+-eo+-B-1+---t 

18 0230 • .L~~~~~!~.:. -· __ o_.o,_ _ _ o_.7+-_ _ o_._71--_s_,sl--- 7+- -~2~ . _90~ ...• ...,!;-IN_o_x__,_F_o_OT-It-4+--o,__o,__o,__2_oi--_B1+- +-- -I 

16 0230 j 1 01121t~~~-- o.o o.r 0.1 48 14 62: ~S.: --ti-IN_o_x_.i_Fo_o_r-l-4+--ot--o!--o+-_2o+_6_1+--+---t 

J16 0230 i'0/2811994! o.o o.7 o.7 ta 8 2s ~.:; _ pNox :FooT J I 20 60 

16 0230 -f-~~~~~~ .. ~--o_._,oll--__ o_.7,_ _ _ o._r+-_5_21--9+--~-1- . _s~ . _-_+ !II_N_o_x-+jF_o_o_T-r-,-r--st--ol---ot--20+--s-o+--6-,~--1 
16 023(1 _j_ 101611~-~~ ·- 0.0 0.7 0.7 18 71. 2-~ .... .. ~s.: .. ... .J.. i! 'I_N_DX_+IF_O_O_T-+-1+--31-0+-o-+_2_0+--60-+_6_1~---l 
16 0230 l1012311995i 0.0 0.7 0.7 1 4j 5: 95i IINDX FOOT 4 o 0 0 20 61 

16 0230 · l B/51~!9~_-_· _ o.3 o.7 o.... 3 o -~i: __ !~~ .. ~----r;,N_o_x_:-F_o-_o-_r-_:-_-"';;~o=~~o=i~~o=~~o_o:l-_-_2-_o:-_-_e-o:~~~~~ 
16 0230 ! 9119/1996i 0.0 0.7 0.7 5 2 7 : 95 iiNDX FOOT 4 0 0 0 20 
16 0230 I 9/27;-,9--9-6;-t - -0-.0+--- 0-.7+---0-.7+--29+---4+· --~ ~-i~ . : .. ~--t-JIIN_D_X-t-F-0-0T-+--, !-4-1-- 0+--0+-2-0+--8-1 t--1---l 

16 0230 !1011111996: 0.0 0.7 0.7 19 17 36 95; ilNDX [FOOT 1 4 0 0 20 61 
-·-'-------· ... ··--+-- -+-- -+--+--r----- .... - ·- .. ·-·+---+---'-1-+--t--r-+-+--r--+- --l 
16 0230 :1012411996i 0.0 0.7 0.7 93 6 • 99: 75i !INDX FOOT 1 o' 0 0 24 

·-·- . -. -----1--- -1-- --1---+--+----- .... .. .... -~--t---1--+-t-+--+-+--1--+-----i 
16 0230 i 812511997! 0.0) 0.7 0.7 o 0 D! 991 !JNOX FOOT 3 4 o 0 20 
16 o230 I 9/211se71- -o-.o-+l- --o-.7r---o-.7+---o+---o-t-----o: - s;; -- --r!i,tN_o_x-t-F-oo-T-+-1, r-3+--o+--o+--2-ot--1---+- --l 

~~._02_3_o_-~l~-~--~~9,~~· .: -- o.o 0.1 0.1 o o --· ~-;-. ~o~ ... ~~-+-j11rN_o_x_t-F_o_or-tc-3+--or-o+ -o+_2_o+-_"'s+_s_o+---t 

~-~~~--L-9'.:~,-~~:·. _____ o_o 0.1 o.7 s ~--- _s~.. 10: _ _..j..it_N_ox_+jF_o_OT_+--'~-isl-4+-o+_2_1+--34-+_e_ol----l 
16 0230 i 912211997: 0.0 0.7 0.7 2 1] 3' 90: jtNOX FOOT 1 3 4 20 61 

16 0230 l1'ci,7j~·~.g!1.~- 0.0 0.7 0.1 4 4 ~ - .. ~--~-S~-;--~ _-+,-IIN_D_X-+-FOO-T-+-1+--3t--4t--Ot--23-+--+--t---t 

16 0230 110121!1997; 0.0 !l.7 0.7 10 0 10· 95 iiNDX FOOT 1 4 0 0 20 60 61 

15 0230 ~ 10/2311gssi ·-- 0.0 0.7 0.7 1 3! --_;; ... es~· -- 11NDX -+F-O_O_T-+---'41--1-ii--O-I--O-I--20-+-6-1t--ll----l 

16 0230 l10i30J:t_~~ .. 0.0 0.7 0:1 17 ,t--,~~~-~~~- ~ ·:. -ii_IIN_o_x-;_FO_O_T-1-+--+-t--+-60-+--2-0-1-- -i---1 

16 0243 !10116/1~-__ o_.-io '----o-.1+-~-o._1 t--1....,01-- o--ti _ _ ,-io' ...... L_ __ -+lt_N_ox_+F_o_o_r-t--t-+-+-+--o_o,__6_o~-ll----l 
16 0243 1 ~~2.:.~31. - --+---o-.o+-__ o_.o+---1--+---~i .. ___ l_ _ _ .,_Js_P_OT_+F_o_o_r-+-~+-1-+~6-o+--~-1---1 

r-1_a_o_2_'4_3_r-i _912,_51_1~~~~ __ o_.o-+-_ _ o_.7+-__ o_._7!-_1_os+---s :· _3 ... --i-·--r-!mt_ox_-+F_OO_T-t--ll,..-;--t-+--60-+-+-+---t 
16 0243 110124/1952; 0.0 0.7 0.7 13 30' 43: jiNDX FOOT ! 

---~---<r---+----t-+--t---t--+---t~-+---1----4 
16 0243 l1011911962l 0.0 0.7 0.7 2 12 14! ' jiNDX FOOT 

~----r-~--t------t---+----l----
16 0243 11011811976i 0.1 0.0 0.0 0 0 o; . lsPOT FOOT 
~------''------l......---'-----'------''------'----'--- ' I' 
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Appendix 16- Table 4 - Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1-October 31 time period, 1943 -1998 return years. 

Data sauce-WDFW spawning ground database ryvDFW, Olympia WA). October 1999. ..... •. - .... ·-----,.---, 

I Type 

Redds survey Method Other species .Comments I .Agency 

16 0248 
1

10115/1979j o.oJ._ _ ... ~·?.L __ o.:l_ __ o-+f __ o-+!' __ o+--60-t--t-'N_o_x_+F_o_o_T--t-+ _) _,. . '---+ ---il----1 
16 0243 10122/1979 o.o! 0.7 ' 0.7~ 0 o[ 0 60 INDX FOOT 

f-1-6- 02- 51-+-912-7_11_946-+--0-.3-+! -~ ~ .~ .. -~~~ =-=~-,.-,+-!; -1-.5-1-0f--16-:1:-1-,5-~6+--+--+t-N-D-X-If-F-O_O_T-1--t-, -· -~ ... ~. · .. ~ ·:~o :_ -~3! 201 

16 0251 10128/1946 o 3' 2 s 2 2' 16 274 290 tNDX FOOT I 1 o· o · o: 26 ~ ' 
1-----+---+----::::J. ·- .. :..L-- -·-:':--+---+- -+--+---'---+-FO-OT--:11--+-- J - , ' - +----1 
f-1_s_02 __ 51-+-912511 __ s52-+ __ o __ .3; ____ .. 1-~j_. ___ ,_.-1,: __ 65_2+-_so_1+-1_._35_3+--+---t-'N_o_x_+----t-+ :.. oo

4 
· -~-~-+---; 

16 0251 10123/1952, 0.3! 1.4: 1.1 i 80 1,902 1.982 INDX FOOT , oo: i 
f----t---+----7 .. • •. - ·---+---+--+---+--t--1---+--+--+-· .. r · 7 · -· ~--i---i 

r-1_e_o_2_s1_-+l_91_1_rH_1_ss_3+-__ o_.sL_ .. .. 1:~ ______ , __ ,+-_n_rl,_· __ ,+-_7_8t--+--+-'N_o_x_t-F_o_o_r-+-,~-~ o~ o: oo 201 

16 0248 10124/1979 o.o! 0.7' D.7j o o o 35 INDX FOOT , .. 00 ·T-+---i 

:1=6=0=2=48==:·=10=13=01=1=rJ7=9:==~=0-~~r· . : .. · o~~ --~=----():4-:71~~~~0-+l+!I~~~~O:j~~~~0:~~-9-5:~~~~:1-N_-D_X~~:-F_O~O~T~::~:-.--.:·. _ - . ~.-,_:-_-_- t-t-_- _- _- --1-i 

f-1_e _o_24_8_+-9-11_71_19_8--11 '--__ o.o...,i.. o.1L ..... _o_.7+-f---:o f--o+---o+-_9_s+--o-+s_u_P_P--t_Fo_o_T--t-+- ~: . _ j - -1--40--1 

f-,_6_o_2_<~B_+-9_1241_1_s8_1+--~~-~ . . ?· :.L.. __ o_.7+j ___ o+-·---o+---of-_9_9+--+-'N_o_x_t-F_o_o_T-+-+-.... ;. , . , . . ..,_! ·-+--- 40--1 

.... 1_6_0_24_8_+ i1 
_1_012J_198__,1 ___ o._o-;!-- -~·~L _____ o_.r-i: __ o+---o+---o+-_9_9+---+s_u_P_P-+F_OOT_-1--+- --! .... , 20 ..... ;.l--+ __ 4._,o 
101711981 0.3: 0.7: 0.4) 0 o 0 40 SUPP FOOT , 

·-r·-----1-l ----ll-----i-----f----!l----+-----if----l---if-
j 10Jal1981 O.Oj 0.7i 0.7. 0 0 0 99 SUPP FOOT ' 

----t,,-----+-----+- --+----+----t-----+-----t--+-- ! · • 
;1011511981 0.01 0.7! 0.7, 0 0 0 99 INDX FOOT 

1-----+----+----+-- .. .... f ----+----!---+---+---l--+----+--+-1-
16 0248 !1 012211981 o.o1 . .. o.?.i ____ o_.7+--o+---o+---o+-_ss+----t-'N_o_x_+F_o_o_T-l- +--
l----~------+------r. ,. 
f-1_8_0_24_8_-+:-101291 __ 1_98_1+---o-.o-t! . . . 0._7j_ ____ o_.7+---2+---o+---2f--8-5+--+-IN_D_X_t-F-O_O_T4 _t-- ., 
16 0248 11012911981 o.oi 1.0j 1.0 0 0 0 90 INDX FOOT i 
1-----t----+---..: ·- ...... -..·-----+--+---+---+--+--+---+---+---t---·· 

16 0248 

16 0248 

16 0248 

27 ; I 
·-~--+----1 

20: ---r~-+--40-i 
20: ! 40 

-+-+----1 
20 i 40 

.. 23: 33~ 

16 0248 1011511982 0.1 i 1.0; 0.9 0 0 0 98 INDX FOOT 0 o: 0 0 48 21 60 
1-1-8_0_2-48 _ _.1_1012 __ 81_1-98-2+---0-.0~ ... O.l.----0-.7+---0+---0+---0t--9-5+--+IN-D-X-+F-00-T-1--+- : - 20' ·-- '-: - -1---l 

1-----+-----+-----'- . , ... ·-----+----+--+----+---+----1---+--+--+--~ 
16 0248 f 912711983 O.Oi 0.1 0.1 0 0 0 99 0 INDX FOOT . 
1-------+---+----1 .... - ---+---+--+---+-----J.--1----+---+--+- ' 
r-,_e_02_48_+-1_01_41_1_98_3+---o:~-- - -~!-----o-.5+---o+---o+---o+--99-+--o+IN_o_x_+F_o_o_T-+-+---
16 0248 !f0/11/1983 0.0: 0.3! 0.3 0 0 0 99 0 INDX FOOT 
1----)t-.--+----'-.. --;---t--t---1---t---t---+----'1---t--l--
16 02118 !1011211983 01 , O:?.l_ __ o_.o+---ol----of--0+-9-51---+S-P_O_T_f-F_O_OT __ .;...I --1--·--+· 
18 0248 10/1811983 o.oi 0.3; 0.3 0 0 0 99 0 INDX FOOT 
1----+----+--___.l .. - -·""!' ------+--li--+---i--lf--t---l--+-i--i . ' 
18 0248 10125/1983 G.O! 0.3i 0.3 0 0 0 95 0 INOX FOOT 

11 48 40 

11 : I 40 
--+--+---! 

11 20! 80 
... - +' - + - ---1 

20 soi 48 

11 : 20 60 

11 20 60 

40 

40 
1------+-----+---.J..... . ... ·- , .. .. .... ·-f---+- --l 

20 16 0248 1012911984 0.0: 0.71 0.7J 0 0 0 99 JNOX FOOT 
-... , ------i--+---1----+--+----+----+----+-+···' . - ·--t--+---1 

l-1_8_o_24_8_+-10J_1_41_1_98S-I---·~oj_ ~-~ ___ o_.~ojf-_o+---o+---0+--+---t-s_P_O_T-t_FG_· o_T--1--t- .. - 20: 

l-1_6_o_2_48_+-1013_01_1_9a_5~- -~:~!.. . ~:~L ___ o._1t-! __ o+--o+~-o+-90+--+s_P_OT_+Fo_o_T+-l--·--i · 20~ .. _ +~-+--! 
~1_s_o_2_48--.-+-101291 ___ 1_sa_8+--·-o·_·o! ... __ o_.7-;!~ ___ o._7+-' ---lof--o+--o+_e_st---+'-N_o_x--1!--F-o_o_T-+-4-+--~,. __ o, o, 20: __ +---:-l-- --l 

f-1_6_o_m_ 4 1_01261 __ 1s_a-:s f--~:~L . ~ !~ ____ o_.7-:'lf--o+---o+---o+-_es+---t-'N_o_x_+-Fo_OT_+_44j'_o! o~ o. 2.iT -...J~~-+---i 
16 0248 10/3111990 0.0; 0.7! 0.7~ 0 0 0 90 INDX FOOT 4 ' 0 : o: 0 . eo; 231 

1-1_8_0_248---+-10/3 __ ()/_1-99-2+---o-:ot· ... o.7f ---0-.7+j -,--2+---,.L---3i--9-0+--+-,N-D_X_ .... F_O_OT_+--t-- T 23: -6~1 1:--t---1 

:1~6~02~_48 _____ ;~1-01231_-_-_,~e-9_7:===-·o~J: :·. ~~-:· __ · _o._7t-!1 __ o+--o+---o+-_e5+:-:--+'-N_o_x-t_FOOT_-I:--t~·: : · .. 20; -~,'---t---1 
~1_6_0_25 __ 1 -t-91_1_51_1_94_3+-__ o_. ~f. .. . _o·~-~ ____ o_.5+-_s_o+---o+---so-+- -t----t-'N_o_x_I-F_oo_r4 _t- ·-·r _ ~~!. . _o_1 f,....._-+

1 
_ __, 

,_1_6_025 __ , -lj-1_01_81_1_94_34--- ·-r -· .. o.:~~ .... 0.0 SPOT , _ .... _ • _6~ i . 80' , 

16 0251 ! 911211946 0.3! 2.5! 2.2 31 o 31 INDX !FOOT 1 : 
1-----+-----+--·j·" . . - +--+---+---1--+---t--t-----7----lf-+-1- ' ""'t -+--1----f 
r1_6_02 __ 5_1-ij_1DJ_1_01_1_954--+--o __ .s1 1.41 1.1 270 321 591 JNOX 'FOOT -~ . ' ·- O~L __ 2_ot-1 - +---i 
,_1_s_o_2_51_-+\_,o_t1_SJ_1_956-+--o-.3-!'[_-_-_ .. - ;·_.4...;.1'_· __ 1_._,1 : __ 1_11+-_11_6+-_ 2_2_7+---+---+JN_o_x_+F_o_o_r-t--i--+-' ... .. _ ! .. -~~ 31 

l-1_6_02_· _5_1--t!_1_DI_1_11_95_B+---o~1_ __ ·--··1.4! 1.1 : 1,054 267 1,321 INDX FOOT ~ : , ; ~+---lf---1 
t6 0251 ~ 9/1711959 o.sj 2.0! 1.5! 2,912 56 2,968 INOX FOOT 3 oi (jT" -0~ 231 

1-1-6_02_ 5_1---ii-9_1241 __ 1_95_9+---0-.3+1 - --2.0! 1.7 2~288 B2 2~570 INDX FOOT 3 oi. 0~ -~·i . 23----;--_-;, ---1-----f 
f----~-----+---~-- .. ~----+--+---t---t---+---t----1---+--+ ' . ~· --+---11---+----+ 
f-1_6 _02_ 5_1_+-' _101_51_1_9_59-t---0-.3-=[·-·----~ 1.7, 941 948 1,889 INDX FOOT 1 -~3~~L-~-3+--+-+--i 
L..1_6_02_s1_.J.;_e_ro_t1_96_o.L... __ o_.3.J.l __ ~ uj 1,445 160 1,eos INDX FOOT ; __ ~_l __ 2_o_.____.._.....J.... _ __. 
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Appendix 16 -Table 4- Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19). August 1- October 31 time period, 1943-1998 return years. 

Data souce - WOF.W spawning ground database (WDFW, Olympia WA), October 1999. 
Lower Upper l I I :L;-~·~,-·-- ... :--"T!T_y_pe--,r--.--------r-1·-- ---·--,1,-----,i 

1WRIA Date Rivet" mile River mile Length I Live loeac:t idead [vis lReeldsjsuNey Method Other species leomml'!nts 1Agency I 

~-~- 0251 10/111961 0.3 2.0j 1.7
1 

325! 11~.· ... ~~- .. _ _j !INOX FOOT 1 3 0 ol zo! l 
:16 o2s1 10/1611961 o.3 2.5 2.2 26&1 so. 348; i INDX FOOT 1 3' o o 2oi ···T I I 
;_----+---+---+----+----11----r--: -- -·-!" - "\"''--+---1--+--+--11--+--+·-' -·-· . . 
!!_6_o_25_1-+-1_01_1_11_96_2+-__ 1._4+--__ 2_.o+-__ o._6+--1_,02_3-t'-1_~!~ ~.15_4_ --·· ; INDX FOOT I ~ .... _J ... _j___j 
;1_6_o_zs_1_+-9_11_9_11_96_3+-__ o._3t--__ 2_.o+-__ 1._7+--_s21_ __ ~~'- _ s~1:. -·· _!___ INDX FOOT 1 s o o 20! i ! 1 

:16 0251 9/2411964 o.s 2.0 1.1 2,4851 294 2,7791 1 INOX FOOT 1 4 o oj 20j i ] I 
'-:1_6._D_25_1-+-9-/2-4-/1-9B-5+---0.-3+----2-.0+---1.-7t--1,475; 199;-1-.s74'·. 1 INDX FOOT 1 3 0 0 20i . :·--·-~ 

~16 0251 9/2811966 0.3 2.0 1.7 1,51sr--srs]" 2,o93. ; INDX FOOT 1 4 0 ol 20i . ·t--J ~ 
:16 0251 10/10/1967 1.4 2.0 0.6 770! 14-:- .. 784; - . T' INDX FOOT 1 3 0 01 27j 34j eo. ! 
'""i1_6_0_2-51-+-9-/3_0_/1-96-8+---0.-3+----2-.0+--'--1.-7+--3-,922f2;s~~ e_.HlO~ · ~:· INDX FOOT 1 0 0 0 ~:~~~----t-! ~ 
r-:1_6_o_2_51-+-9_f2_81_1_9a_9+-__ o._3t--__ 2_.o+-__ 1._7t-_e_17L-.• ~.: s~1 .~! INOX FOOT 1 3 o o 23! 1~!-. . : 

16 0251 10/1411969 1.0 2.0 1.01 885! 48; 733: 75! INOX FOOT 1 3] o 01 201 32! 131 ! 
~---+---+----+---f---t----+·-···-·~· - ... : ... ··-l- ." ·-- ~- ·-r-..,...--, 
!16 o251 912811970 o.3 2.0 d 6&5j .... -~~ .. :~, --~~ INDX FOOT 1 o o' o 20! t3! H 
, 16 0251 10/511971 0.3 2.0 1.7 1,998! .. ~4; 2_.41~~ _ 90! INOX FOOT 1 3 5 ol 20[ 131 j 

f-!1_6_0_2-51-;-1-0/_61_1-97-2+---0.-3+----2-.0+---1.-7+--2.-30-9+[. 289: 2,5ss: ssi INDX FOOT 1 4 o 0 20j 1J~·-- ·
1
· 

116 0251 . e/411973 o.3 1.4 1.1 1ssl 1eot ass: ~~ lNDX .Foor 1 3 a oj oo · .. ; i I 
~:1_6_0_2-51-+--9/9-/1-97-4+1---0.-0+----1-.0+---1.-0t-!1 --0-!-~---0~ .. :. ~; _75j INDX iFOOT 1 Q 0 0 tsi ~j ;~ 

116 0251 911811974 o.1 1.0 o.9 144! o: 144; 7-o+-'-a_s+r_N_ox_+-F_o_o_r-+-1+--o+--ol-o+-·-6~. -~~!. I I 
l-it_s_o_2_51_+-1_012J_1_97_4+---0._1t----1-.0+---0._9t---45_2+-l ___ 1--'s; . 457: -.~oj INOX iFOOT 1 0 0 0 601 : . 

i16 0251 10/1811974 0.1 1.0 0.9. 3241 73; 397 soi INOX FOOT 1 0 0 0 20~----~-· i ! 

jt6 0251 10/28/1974 0.1 1.o 0.9 142]_ 2591. 40l .. so! INDX FOOT 0 0 0 0 2Di L I II 

i:-,16-0-25-1-t-91-1_21_1-97-5+---o-.-3r---1-.0+---o.-i71---1--t-G!1 ·-o~ .. 1s- .. 601 INOX FOOT 3 o o ol . i~--i1 j 
--l-----1f---+---+-+--+--+-+--·-r .. -. I I i 

]16 0251 912311975 0.0 1.0 1.'<>1 1.356! 10; 1·.a6s; .. 10; INOX FOOT 3 0 0 0 i ~ I j 
118 0251 10/811975 0.0 1.0 1.01 1,137! 482: )~s19: .. 55j INDX FOOT 1 3 0 0 ' i i 

I-18-0-25-1-t-1-01_2_41_1_97-5+---o-.-31----1-'.0+---0.-i71---1-3~r---1i .. 26- - 70[ INDX FOOT 3 ol 0 0 24r 60j 61 l 
16 0251 9/1011976 0.3 1.0 0.7 536i zo: 556· GO\ II!IDX FOOT 20:-· 311 32 I 
l-16_0_25_1-t--91-2-1/-1-97-a+---o-.-31---1-.0+---o.-171--2,-13-o+-l· 165; 2.:z95' ··7-s.,..i --+,-ND-X-+-F-o_o_r-+-!-.;.1. -i-+--eo+i -· I I : 
1a 0251 9/3011976 o.a 1.0 0.7 1,2431 1,So_-a_-_; _-__ 2_-."1_·5_1_·· _-_ 1s! INOX FOOT ! 1 • I 
l-16_025_1-+-9/-2_81_1-97-7+---o-.-2r---1-.o+-'----o . .....,8r--so-o+l-- s: sos 7ol INDX FOOT 1 a 4 o ; l I I 
l-16_02_5_1-+1_01_1_ol_1_97_7+---o_._21----1-.0+---o . .....,sl---235f-_3_9o~----~~~ _ ssi INDX FOOT 3 o o o -!--.. ] j 1 

l-16_025_1_+1-01_1_71_1_977-+ __ o_._21--__ 1_.o+-__ o . .....,sl--_2_1
7
i __ 32~ ..... ~: .. _eo! INOX FOOT al 4 o1 o 121 201 ~---4 

16 0251 10/17/1977 1.0 2.0 1.0 28! 31: 59; sol SUPP FOOT 3 4 0 0 12! 20I EiOj I 
!-16_02_5_1-t---9n_/_1-97-8+---0-.-2!---1-.0-I---O.-i81--63--+5!--o~ 635; 60 INDX FOOT 3 o o 0 i ·-r~-~ 
16 0251 9/22/1978 0.2 1.0 0.8 1,.$nf--4i 1.s1e-:-····-7-s+!: --+1-N-DX-+8-0_A_T-+----11 ,---0+--01--0-+--+-~ --·1-·-r--=:J 

I-1-6-0-25-1-I-101_5_/1-9-78+---0.-0+---1-.0+----1-.0+--9-01t32o' ·1~221:··· sol INDX FOOT 1 o 0 0 -r--r~ j 
J-1_6 _0_25_1_+1_0J_1_21_1_97_s+-__ o_._ot----t-.o+-__ 1.-iol-_1so41_3_9~:_:.~~73L 801 INDX FOOT 1 1 o o o '

1
i l- i I 

l-1_6_o_25_1_+1_Df_1_81_1_97_s+-__ o_._2+--__ 2_ .. o+-__ t . .....,71---~-~~; .~!~ .. eo! INDX FOOT 1 4 o o , 1 1 
16 0251 10125/1978 0.3 1.0 0.7 791 328 407: 75 INDX FOOT 1 0 0 0 ; I - I 

1-1-s-o-25-1-+--9,-81-1_97_9+---o-.-1 +----1-.o+---o.-iel---25-1+-1--;: .. ·-251 ;- ·-9-o+,---t,-N-DX-+F-o_o_T-t---13 -o+--o+--o-+--i-[ -· 1 ; I 
16 o251 9/1211979 o.2 1.o o.a a291 o~ · .. 3291-·ao"""'---1-IN_o_x--1· -s-oA-T-1-3+--iol--o+--o+--<-[ ~ I I 
16 o2s1 9124/1979 0.1 1.0 o.s s~+.-3 · Ss9[ eo INDX BOAT 1 a o o ! t·-t--1 
~1=s=o=2=51==:=1=o/=51=1=97=9:=====o·=1 :====1=.o:=====o.:9 ~==-17_6+-1-11_66....;.55:: · 34-:t_· _ao-+--+'N_o_x-!_Fo_o_T--+-a+-o-+--o+--o+--23+-_61-li:....· -.J.----l 

l-1_6_o_2_51-+1_01_1_51_1_97_9+-__ o._ot--__ 1_.o+ __ 1.-loi-_7_1-t !! _s_1sL·-_--3_87I __ s_ot---+-I-ND_x_t-F-o_o_T+-1+--3+-o+--o+----l---i-l-+1---i 

16 0251 1012411979 0.0 1.0 1.0 oj 10! 10! 30 INDX FOOT 3 o 0 0 27 70! 3Q 1 
I-1-6_0_2-51-+-9-/1_5/_1-980-+-----0.-3+-----1-.0+----0.~7r--38-~+-~---o~~~-SST-_-9-0~--t-I-NO-X--t-F-O-O-T-r-1+--4+-0-t--O+----I--~~ --+----1 
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Appendix 16 -Table 4 -Historical spaWning survey data for Hood Canai .ESU, an~ WRIA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1- October 31 time period, 1943-1998 return years. 

Data souce • WDFW spawning ground database (WDFW, Olympia WA}, October 1999. 

, lower upper l u~:-f" ····• ······r-r;p; ! !. 
;WRIA ;Date River mile River mile Length Live Dead !dead ~Vis :Redds:survey !Method Other species !Comments 

I I 
Agency 

:16 0251 ' 10/1/1981 

i16 0251 

:16 0251 

;16 0251 
j ·-· 
:16 0251 

;16 0251 

16 0251 

61911983 

Summu Chum Salmon Conservation Initiative 
Supplemental Report No. 1 ·Appendix 16 

j l~~~ FOOT 40 

4 10 90 :1NOX FOOT 

5 5 as: 40 

0 41 90 

13 367 

70 359 

112 208 

0 8 

3! 

5 

70 

72 

3 

24 

21 

26 

6 

30 

23 

41 

56! 58i 

19 24 

90 

70 

65 

70 

95 

75 

85 

90· 

70 

70 

8!$ 

75 ' 

so 

60 

95 

95 

95: 

90 ' 

90 

70 

eo, 

90 

·-··--+--+---+--t- +---+-+---+-+---i 
'IN OX FOOT 1 0 0 0 

... ----+--+---+--t-+--r--+---+-+---1 
INDX FOOT 1 0 0 0 

-- ---~--+--1-+-~~--+--~-+-~ 
'INDX IFOOT 0 0 0 1 21 31j 33 
----~-~-+--+~-+-~-~-~~ 
'SPOT FOOT s 0 0 0 

!INDX FOOT 1 3 0 0 20 32 22 
~--~----~~~~_,--~--+-_,---r--~ 
;SUPP FOOT 1 3 0 0 ~ ~ 

!INDX FOOT 1300~32 22 
.. ~--t-----t--+--1--+-1---+--+--t----1 

'suPP FOOT 1 3 4 a 20 33 I 22 
-~---r----+--+--+--r--+---1---~-+--__, 
' INOX FOOT t 3 0 0 20 

·+---~----4-~--+--+--t--+--+-~r-~ 
:tNDX FOOT 1 3 4 0 20 60 40 

o·: INDX FOOT 3 0 0 0 06 20 60 40 
-·----:--+--+--lr-+--+-+-~--1---l 
:1NDX FOOT 1 3 4 o 20 31 eo 40 

;ui!OX FOOT 3 1 5 0 20 33 
. ~----~---+--+--+--~-+--~--~-T--~ 

.JINOX FOOT 1 3 0 0 . sol 40 

;INDX FOOT 1 3 0 0 60 40 

;INOX FOOT 1 3 0 0 21 60 

!INOX FOOT 1 3 4 0 20 

;iNOX FOOT 1 . 3 0 0 21 so 40 

40 ;INOX FOOT 1 3 0 0 21 
··r-'---+----~-+-_,--+-_,--r--+--~--1 

60 

!INDX FOOT 1 3 4 5 ~ 

t 1NDX FOOT 1 3 0 0 ~ 33 40 
i----r---~-r~r--r-1~-+--~--r---~ 
[INDX FOOT 1 3 0 0 20 60 40 

.. l iNDX FOOT 1 3 4 5 20 
-~----1-----r~~~_,--+---~_,---r----1 

70 ~ INDX FOOT 1 3 4 0 20 32 60 40 
~----+----+--r~--+--r--r--+--+----1 

85: i iNOX FOOT 3 4 0 0 20 so 40 
- .... +---+--r-+--+-f-+-~r--+--r-~ 

90 IINDX FOOT 134520 

70· 
- .. i.. 

INDX FOOT 1 3 4 0 20 33 60 40 

8S~ _ _ - -ij-IN_D_X-i_FO __ OT __ t--11 r-3-+--4+-0+-20-+--33-t--60+---40-1 

INDX FOOT 4 0 0 

INDX FOOT 4 0 

0 

0 

20 33· 40 

20 

20 
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Appendix 16- Table 4- Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369t < WRlA 19), August 1 -October 31 time period, 1943 -1998 retum years. 

Data souce • WDFW spawning ground database (WDFW, Olympia WA). OCtober 1999. 
- --·-- .. -- Live+ I ~ ·-Tlypa -y-·~-----··· -~-

I 
111\!AIA 

1 )Lower · !Upper !I I ; 1 . , 1 j 
i Date ~Rivet" mile !River mile Lengtll li"Ye Dead dead Vis IRoods!St.uvey jr.tethod !Other species !comments Agency j 

!16 0251 
1--· 
16 0251 

!10/15/1984j 0.1: 1.0 o.9 2 o 21 soi IINDX jFooT I 4) o: o1 oj 241 l 
·-- ·- ·-- -·-·-1---+---+--f-----+--+- ---1----t--L--r--~·-...,· ... .....L..-+--f--t---i 

! 10/2211984! o.1: 1.0 o.9 o 3 3 ssl iiNDX !FOOT 1 : : ! . ~ 23 i 
16 0251 !10129/1984! -- o:;r--· 1.0 0.9 1 9 10 851 -~ !INDX jFOOT T4foro;·-O-I-f -23-1--+--1---l! 

l16 o251 I 9/16119a5T -·-- o:o: ·-·-··,.ol 1.0 46 o 46 as I1Nox . !aOAil 3! o: o: o[ 

16 o251 i e/30/1985!_ ... --o.or -· 1.o! 1.o 44 22 66 9o ·-~~!INoxJFOOiiTT-! ~·-!-: -2o-t--+--t---l 

' 16 0251 ,10/10/1985j -- .. ·o:o: ·--·- -1Jij 1.0 20 33 53 90! -··- IINDX iFOOT I 3! n I 20 

16 0251~.1986! -~···~_-:o_:~L~-· 1.oj 1.0 31 o 31 90 _INDX !FOOT j i ~-!---+--1--1---1 
16 0251 i 9/22/1986! 0.1: -----ur 0.9 41 2 43 9S ..... jiNDX !FOOT T i ! l ! 
~6 o251 ! 101111ss6T ... ··o.2; ··. 1.al 1.s n 20 97. so -~-)tiox· !FoOT ! 1-T~_,; ___ --+_-2-ot--t--r---1 

16 0251 ]1017119e6r- ·-o:.Zf. ·-·· 1.8 1.6 41 31 72 951 IINDX 'FOOT i 4j ol Oi 0 

16 0251 10/15f1986l .. -· 0.2~· ... 2.0 1.8 20 32 52 90 ···~INDX ;FOOT : 41 Oj oi o! 20 

16 0251 !10/21/1986r··.:·· ~-~_:·.·-· 2.0] 1.8 15 53 68 901 
• !INDX ·FOoTj4toroi--o+--20+--+---f---l 

sf2e/19B71 o.3; 1.8 1.5 17 8 25 90 ··fNDx !FoOT 1 1T 3 o o 20 16 0251 

1-1-6_0_25_1-+-1-0/-81-19871---- O.l:. -- 1.8 1.5 2 12 14 70 iiNOX !FOOT j 1 31 4~ 01 

16 02s1 10/21/19e~L.~--~~~ :~ ____ 1._s+-__ 1_.s+---"+---o~--"+--9_s+-_·--~~=·1FOOT j 1 3j 41 o 20 

16 0251 9/16/19881 0.3: 1.8 1.5 40 1 41 951 IINDX FOOT I 1 Oj Ol 0 20 61 

.16 0251 9/27/19eer·-····o.3i -·-·-1-.8-I---1.-51---1-12+--.-1-0t--1-22-+--75-+l-··iiNDX !FOOT l 1 4 of 0 61 

1s 0251 101411·~--~~~.:.~~-- ~- 1.8 1.s 195 55 250 85 !1NDX IFQOT T 1 "I s! o 61 

16 0251 10/13/19881 0.3: 1.8 1.5 78 179 257 701 . !INDX. jFOOT 1 1 o oj o 20 60 

16 0251 10/2611988!-:~ ... _o:'si ·-· 1.8 1.5 28 67 95 80 'iiNDX !FOOT i 1 4 0 0 20 31 

16 0251 9/811989! -~~~;.... 1.8 1.5 o o o eo! ··-]No~ !FOOT i 0 o! 0 3 20 

18 0251 911811989! 0.3: 1.8 1.5 1 0 1 851 iiNDX ,FOOT I 3 0 0 0 20 
16 0251 i 912811989! ---- o~3i. · ---1_-a+---,-.s+---9+---4+--,-3-~---9-o+--··· !INox · !FOoT 1 1 3 o o 20 

~,-6-0_25_1--:lf---10-/-9(·1·9-89t-·· ~ ~:~~--~~ 1.8 1.5 2 2 4 9oj ---_~}iNox- lFOOT I 1 . sl 4 0 20 

16 0251 10/20119891 ______ o:.~~---- 1.e 1.5 3 10 13 ssi !INDX !FOOT I 11 31 " o 20 

1s o2s1 9/20/19901 o.~~ ... -1-_-le---1-.5+--1-2f---1f--13-t--s5-+--- !INDX FOOT I 1j 41 o o 20 so 

16 0251 101211990! o.3! 1.8 u; 16 o 1s a5j i1Nox FOOT 1 11 4 o o 20 61 

eo 

61 

61 

61 

t-----1----+-·· --..,-----+---+--+---+---+--+--
16 0251 10/15/1990j ··-- ~·_3.1_ ___ 1.8 Hi 18 1 19 70! JINOX _FOOT j _1

4
1_4+i __ ol-o+_2_4+-_e_oj-_61+-~ 

16 0251 10/25/1990l 0.3: 1.8 1.5 28 6 34 40! --·-!iNDX !FOOT ! 1! 4 0 0 25 60 
- -··· ··- ··- ··--+----+---11---+---+--" --·-+-----~~---t·-+-+-ll--+--1----lf---4--...j 

16 0251 10131(1990; 0.0 1.8 1.8 7 0 7 75j IINDX IRAFT I 4 D 0 0 24 

20 16 0251 9f1z11991t···-·-o:31. 1.8 1.5 4 0 4 as! l!Nox !FOOT 1 3 0 oi 0 60 

16 0251 ~~-_-3/w-91-~--~-- -~:.3!.:.~ u 1.5 23 3 2s s5j -·--·tu;ox-rRAFT---+:-3+--4!-o-t--o+-e-ol----1--+---1 

j1s 0251 1 __ 101_31_19~.! l... ..o:~~---· 1.8 1.5 26 10 36 85~ ~------~NOX~_·_!RAFT L.4·-3+·-4-il,_o+-_2_0f....--4---l----l 

16 0251 10/10/1991~ 0.4, 1.8 1.4 14 22 38 85f !INDX 'FOO'!J 1 3 4 0 80 20 

1s o2s1 10117/~E-.~~·-::o~~T. 1.8 1.s s 13 19 s~- .... tNox_ F_oor ~-1-l----13f---4-i--o+--e-ol-2-o+-+---l 
16 o2s1 L0/24/1991 i ___ .. _o.!( ... 1.8 1.s o 2 2 85! IINDX FOOT ! 1 3 4! __ o!--6-o+---+--+---1 

·16 0251 1 9/10!19~~----·o.:.~L. u 1.5 31 o 31 901 . !tNox_.IFoor_! o _o_+---1l-4+_2_o+-_e_ol-_e1+----l 

f-t_s_o_2_s_1 --+-9_12_1119~- ... ~-~ 1.e 1.5 41 1 42 85 j1NDX !FooiG 1_o-+--o+-_2_of--so+-_a_,+----l 

9/21/1992i 1.8! 2.o 0.2 9 o 9 so !suPP lFoOT 1 1 o! o o 20 61 

9!29/19921 ··-o:;r-· 1.8 1.5 32 2 34 95~~DX~F--O-O-T-+!-Oi----:Of--0+-1+--2-{)j--60+-6-1+----l 
1017119921 ··-o.3T" 1.8 1.5 8 6 14 75 iiNOX FOOT i : 20 61 

16 0251 

16 0251 

16 0251 

l-1-6_0_2-51--+j-101_1_5i19921-····0~3r 1.8 1.5 2 3 5 ~INDX FOOT 1 20 61 

16 0251 10122/19921 --o:3!" 1.8 1.5 213 2 215 70 ltNDX FOOT I 61 23 

16 0251 l 8/26!19~L~::L 1.8 1.5 0 0 0 95 IINDX FOOT : 0 0 0 3 23 6Q 
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Appendix 16- Table 4- Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1 -October 31 time period, 1943 -1998 return years. 

Data souce- WOFW spawning ground database fNOFW. Olympia WA). October 1999. -- ·----.---. Lower ~U~p~r··· ·:. ·- ... __ .,....! .:......:.-.-I _:_...,J-uv_e_+ ..,...~-..,...~ ---.-h-Vpe---.-1------ . w 

\NRIA Date River mile ~ River mile ! Lenglll kiVe j Dead dead Vis . Reddsjsurvey . Method Other species ~ Corrvnents Agency 

16 0251 9/10119931 o.af . ~-.a:_ . . -~-·-5+-! ___ o~-~ol--o+-_a_s+---+'-N_ox_+F_o_o_T-tl_o+·~l . .. ~l . ~: . 2?~. ~~ ! .. _6_1+---! 
16 0251 912111993 0.3 t.B1 1.5: 5 1 6 90 INDX FOOT oJ 1! 3! 4 : 20· 60j 61 

1-----+--- -+--- ·-· .. - . . -- - +-----1 
f-1_s_ o2_s_1-+-913_ 01_1_9s_3-+--·-o._a;.._. 1.8; ~._.5.._: _ _ 1_8+---ol--_1 a4-_9_s+J---i-_,N_o_x---.~_Fo_o_T--1-o+-·-o[ . -~:. . a; .. ~~ l. a_o . ..,.: _ 61+----1 
16 0251 1016/1993 0.3! 1.Bi 1.5: 43 2 45 95i INOX FOOT 0 11 si 4: 20' 61 1 

1-1-6- 02_5_1-t-1-0-/1_8/_1-993--!-1- ·--0.Sj 1:8~ . -1-.-i5!1--1~1 1--4+--1-5~-95+--+IN_D_X-+-F-O_O_T-+-0+-.-+1j ... l!· .... ·;;0:. ai l··- +----1 
1-----+-- - ---;.---- .. -.. -.;-- +---+--1--l--1---+--1-·+-.. .. .. . ·!. '---1---1 
16 0251 10/27/1993 0.3! 1.8. 1.5[ 11 2 13 soj INDX FOOT 01 Of a; 4 20 33i 61 

1-1-6- 02_5_1-+--918/-1-994-+--0:;:· 1.8: ·1-.5-+;~--25-1---0+--2-SI--95-+--+JN-D-X-l-F-0-0-T-+__,oi'-or-o: - 4; 20~ ~o[_--61-t--___, 

1-1-6- 02_5_1-+--91-1_91_1_9_94-+---;;l ui~ .. . 1.5l 99 1 ' 100 90 INDX FOOT o! -01 · .. 1·: 4 ' 20 60i 61 

16 ~251 912811994 0.3: 1·.a:· 1.5f 115 4 119 90 INDX FOOT o a: .. ·:;-: 4· 20~ .. 33 ; --6-'1+--~ 
I-1-6---'02_5_1_+-,-0f7- /-1-994-+---o.3: t.8; -;~·5-~l--9-el---22+--,1-8~-9-ol--t-IN_o_x_.,_F_D_O_T-I--1Tl-, "4'j' o;· o 20. ..

1 

1-1-1=6==02=5=1==:1=0/=1=7=11=99=4:===-· -_oT _ 1.8: . . :~.-1.5j 35 8 43 90 JNOX FOOT 41 or .. ·-o~ · 0-· '20:"'61'i--+--~ 
--1- - -1-- -+---11---1---11-- -+---l---+--- . - ' --.. +-·----~ 

r-1_6_02_5_1_+-_817_1_1_99_5-+--- 1._2[. 1.-s; ... -""'~--3-+' i __ o-+---o+-_o_,__4o+---t-'N_o_x_I-F_o_or_l-+- , o~ : -~7l_eo-+----t 
f-1_s_o2_5_1_~81-1_61_1_99_5-+---~~l 1~8~ ........ 1.5~ o 0 o 90 INDX FOOT 3j or--~~ 0 23: ~oj_e_t !---i 

1e o251 8129/1995 o.3; 1.8. ___ 1_._s+-i __ 3~-~ol--3+-_9_5+-' _
4

t_N_ox_+F_OOT_-1--3+-_s_;...i o; o 23; so j e1 

:1=&=02==5=1=::=9=1511==s=s-is;_-_-__ ·-__ 0.3~ 1:8; _1_.s-il __ 1_6+-__ o;-_1_s+---95+-+'N_o_x-'_roo_:r-4- 1+-l --+31 .. _~. ?. 20~·. - ~ol 6t 

l-1_e_ o2_5_1-+-91_1_91_1_99_s-+-_ _ _ o.~~ 1.e; . __ 1_.s-+-_23_9-t-,._1_s+-_2_54-+_9o-+---+'N_o_x_;...IF_o_o_r-+-_ 1 !.........ia; -~- o . ~o: .. _s_o_;..; _ e1-+----J 

l-1_e_ o25_ 1_+-'rCJ21--1-9_9s-+-_ _ o. ~~ - 1.e.: . __ ,_.s+-_s_9+-_4_5-l--_1_04-l--·s_o+---I-'N_o_x____.i_Fo_o_r_· -1--,+~·-~ J o · 2o! . -~...;1_&_1+----1 
16 0251 10/19/1995 O.S i 1.8 1.5i 20 5 25 75 INDX iFOOT 1 s; 41 ~ : 

1-1-6_0_2_5_1-1--9/-511-996-+--0~31... 1.8 1.51 7 0 7 95 INDX FOOT 1 4 7i o: 0 
1-----+-- - +---·- .... 
16 0251 9/1811996 0.3 · 1.8; 1.5 247 3i 2So 85 INDX FOOT' 1 4; 0. 0 

-·--11----t---+--1---11---1--+---~~~~ 
16 0251 9130/1996 0.3: 1.8 ·-- 1.5 224 16 240 INDX FOOT 41 5! .. ~~ . 0: 

16 0251 10nl1996 0.3' 1.8: 1.5 ' 216 59 275 90 INDX FOOT 4 0: o: 0 
1----~---+-·- ·! - - -·---+---t--+-'-- -t--+--+-- -ll---+-+ 
16 0251 10121/1996 0.3 ' 1.8: 1.5; 1,110 30 1,1o40 75 INDX FOOT 4 O! 0 .. ... ...... - -+---+--1---11---+--+-__.JL__+--+--'-·- .. 
16 0251 8/2211997 1.6; f .8: 0.2 4 0 4 95 SUPP FOOT 1 a: o: 0 
1----+----+-- ·-.. ) ... - ---!---1- --1--+--+--+- -1---+---l>---+ .. " -
t-1_6_025 _ _ ,_t-' _9131 __ 1 _99_7+---o~:i 1 .s~ _ .. _ 1_.s+---+- -+---..:...._9_o+---t-'N_o_x-I_Fo_or_-l-_,+j __ :L ~~ o 
16 0251 9110/1997 0.3! 1.8: 1c5 24 0 24 95 INDX FOOT f 1 a! o ~ o: 
1----1----+--- -.- -· - ·- --i----1---+---1--+---1- - -+----1--1--+----" .. -
16 0251 i 9124/1997 0.3: 1.8' 1.5 9 0 · g BS INDX RAFT 3f o: o: 0 
1-- ---1.-- - +----·.. . .. ·- -+--1--+---+--1--+--+---+--+·--T·----· 
16 0251 I 1Dn/1997 0.3: 1.6 1.8 7 10 17 75 INDX RAFT 

1--- - -.i.._---f.....,...---. __ , .. --·-+--ll---+--+-+--+- - +----+- 1--•··-··..!. 
!1011611997 o~~- :·s; ·--··-1_.3+--5+---o+-_....;sl-_7o+--+ 'N_o_x_+-RAFT--I-a+ ---o_;: __ o) ____ o: 

0 

16 0251 

24, 601 61 
. - .. - - t--11-----l 
20; 61 : 

2oi ·-~~o-~·~--~-6_1:====: 
20~ 61 i 

- -+-- 1---1 
20 i 
24 ; .. 6'0~, -61+----1 

. .... .. ~--~--~ 
20; 60 

-+-- +----1 
20: 60 

- 1----1----l 
61 20: 60 

-+---+----1 
21' 
..... ·-+-- +----1 
'Z7· 61 
. .. --~-t---1 26: eo' 
.. ! - -·+--+---! 

20l 16 0251 l 8/12/1998 0.3· t.B 1.5 0 0 0 95 INDX FOOT ; 1 
1-1-6_02_5_1-+ !! _812_ .1t/_1-99-8+-- 0.3 ·1.8-;- ·--·- 1-:S+---2+----0I--2-I--95-I---1+1-N-D-X-+F-O-OT--+--+-i!.-- i . . . 2Q1 .. B·0-1---1---1 
1--- - --'--- -+--· .. _ ' - _ .... - --1---+---1---1--1---1----!---l-.;--.!.- ., ..! .• ..:....+---!---1 

61 16 0251 ; 912/1998 0.5, 1.8 : 1.3 5 1 6 95 INDX FOOT al 4 ! o: o' 20: 60 
f-1-6_ 02_5_1-+-9-ft-01_1_9-98-+--- . 0~3: 1.e1 .. .... - --1.-Sl---2-01--2-+--2-2+--9-5!---+-IN_D_X-+F-O_D_T-+-.;fl-. -,T· . 0-; 0. 20: " a _0_,__6_1+-- --1 

-----+---1- -+--+-+--+--1---+-t- - . .. - +---1,'---~ 

f-1_6_ 02_5_1_+--9_12_1_11_9_98+---?:~ ~ . 1.~J_ _ ·-··-1-.S-l-_ _ 46+--1+-_4_71-_95+--+IN_D_X_+-F_OO_T-1-~ .. 11_~[ 0 2~/_~0-1-6-1+---J 
1-1_6_0_2_5_1_!--1_01_11_1_99_8-1----0:~.: 1.8' 1.5 18 17 35 95 INDX FOOT 41 t! o; O: 20! 61 
16 0251 1019/1998 0.3 .1'_8; .... ---,-.5-I--1-6+---7-1--2.3-I--7-0+---I-IN-D-X-I-FO-OT--1--4i·+-·l~-oi . o: '24-i-:· -60-+-61-+----1 

1-1-6- 02_5....,1-t-1-01_1_9/_1_9_98+-- "o:J; 1.a i ' 1.5 1 4 5 75 INDX FOOT 41 ti oi o[ .. 23; 60
1 

61 
1-----1----+-- ..... - . ..... ;..- --+--1--+--+--+---+--1---+--1;--·---:-.. -f .J.. . + ·--+--!---! 
16 0251 10127/1998 0.3; 1.8' 1.5 204 2 206 95 INDX FOOT ! j . 60! 20 

1--- --+-- - -+----- · -·- ·r· ... ·- --11---!---1---1---1--1---+--l--'--.....!. ~ · ...... L - - -1----1---1 
1e 0252 i 9127/1983 o.o! _ ..... ~_, ___ o._2l----ot---o-+-- -o+--es-+---o+-s_u_P_P-+F_o_o_T-+-•t-__._! ·-- ~ : . :, .... :_3_31--+--40-' 
16 0252 i 1Dn/1983 0.01 0.3! 0.3 0 0 0 75 SUPP FOOT , , 11 1 33 60 -40 
1---- t----+,------·:-· .. - +-- T ·--:~ .. ~. ··-T--+--+----+ 
1-1_6 __ 02_5_2 __ ._', 1_01_2_81_1_983-+--·-0·~1. __ - .. ~·~L·. 0.3 0 0 0 90 o SUPP FOOT .. ..j... _ _L. .~ ··· 11-+i_.~2-0I---I--4-IO 
16 0253 t 9126/1952 o.o: 0.11 0.1 8 0 6 INDX FOOT i ! i ; 00 
~-----+-~---+-- ; -i -r--r -

64
-....;..--1---+----1 

t-1_6_ 02_53_-+11_01_1_01_1_95_4-+----'----- - -----l-·-·--1---1_0_81--1-I-_10_9~-1--+---1-F-OOT_-1-_l-ii ---+-! -1- L -t---ll--+--~ 
16 0253 ! 1011/1958 0.0! 0.5 j 0.5 0 0 0 INDX FOOT T i 00 20 

-- - - • --'-·-·-'. __ ......__ ...___,JL...__...J 
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Appendix 16-: Table 4- Historical spawning survey data for Hood Canal ESU, and WRJA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1- October 31 time period, 1943-1998 return years. 

Dala sooce- WDFWsJ)8wning ground database (WOFW, Olympia WA). October 1999. 
! Lower Up~--...,------; ---~~_,--..,,-_Ty-pe-...---,----------- -- -- ·--- ! I 
\\IRIA Date Rivefmile Rlvermi!e lLength iuve Dead ldead lvis Reddsjsutvey Method Oltlerspecies 'Comments IAgen~." 
1& 0253 9124/1959 o.ol _ 1.0; __ __ ,.o: ·441 61 j so2 INDX FOOT 3 o o~ o, 2ol eo; I 
16 o253 10110/1967 o.o 1.ol ,_.o

7
j _32_4-+-__ ss-t1 __ 41_9+1~-+--+-'-N_ox_,_Fo_o_T_r--111-s-+-_o_+!---+oi ---~~i . --~ :=r 

16 .,.. ......... •• __ 0:{~::-~~~ ,., INOX FOOT 1 0 . , - ~ 23 ~- : I 
16 0253 9128111169 o.o 0.4 ; o.4i 28] 21 30 90 INDX FOOT 1 3 a a ' 20: oai I 

16 0253 10114/1~ 0.0 --~oyl._"~~·:=~-- 91! 57 148 90 INDX FOOT 1 3 oj_ -~~·-:za· _··o_~-~--~l-
16 o:zss 9128119n o.o 0.4' o.4i t7 91 26 90 INDX FOOT 3 o oi O! · : ' 

16 0253 9/511978 0.0 ---~~ ~t·f. ~:·~--o:1f_--=!- oj 5 99 SUPP FOOT j__~J ........ ~--~-_+-! ---{ 
16 0253 912.211978 o.o ··-·· -~~3+ .. ·---~:=~~---2--9+! __ 7_7+--90-+--lt-IN_o_x_ +F_o_o_T-l,-+--t--·-;-' .. : 60 
16 0253 101511978 0.0 0.4i 0.4; 01 13 13 95 INDX fOOT j ·-. 

' ...... ·--'----1 

f-1_6_02~5_3_t-1_o,_121_19_7_st---o-.o+-·- :~i-~F- ~---~~--t-*i 11 ___ 12-+--90+ --+'-N_o_x-11-F_o_o_T-+-+--+-+[ ---~ 
16 0253 1011811978 0.0 0.2i 0.2i 1 ' 13 14 95 INDX FOOT j ! 
1----1----+----+- _. -····-. -~·---+---+-----11--1--+---1---+-+--+-1- ~ - ...... ·- -:----1 

16 0253 10125/1978 o.o __ ':~L- -~---o+---7!--7-1-_9_51--+-IN_o_x_I-F_o_o_T-+-+--+--+j ' . _ j 
1-1-6_02_53-+-911- 3/- 19_7_9+----0-.2+-- O.Si 0.61 26 1 Z7 95 INDX FOOT ! ..... , - --!~---1 

:1=6=02==5=3==:=912=4/==1 97==9:====0=.0:==---~-:4:· .. =--~~---1+---7+---B+-_9_9+---+-IN_D_X_+F_OO_T-+-3+--0+--0-t-' .?~ 20:~ oo} ... -4---J 
16 0253 101511979 o.o 1.0: t.e! oj :4 ' 4 eo INDX FOOT 3 o oi o' ! 1 
16 0253 1011 5/1979 0.0 · ---O~J;· ----0.~71;--0-;---5+---5+--8-0t---+-IN-O-X-+F-OO-T-+-3+-0+--0-t-j ·a; ' ..... ~--- ' 
1--........--+----if----+---- . --·--t--+--+--+--+---+---t---+-t-+-+--·. .... .. --- -t---l 
16 02.53 1012<411979 0.0 0.1: 0.7: 12 0 12 80 INOX FOOT 3 0 0 o: 26. soi 
1----+----if---t---·- ··- ·-- ----+---+---i--t---if--:--t---r--........:....1--t--+-+·-··.. -- -
16 0263 9/911981 0.0 0.3! 0.3! oj 0 0 90 INOX FOOT 20; 
l------+------if----t----~----;---~---+---+---+---+----+----+--t-+-+--

f-1-6_02_5_3_1-91-181_ 19_8_1+---0-.0+jl ------~.:.ol___ o.oj o' 0 . o 99 SPOT FOOT ! .. 57. 
16 0253 9129/1981 0.0 0.1: O.t j 102 2 104 90 INDX FOOT 1 3 0 0: 24 
1-----1------+----+-- ··- .. . -- ···---+---l--+---+--+--t---+---+--l'--+--+-······ . . . 
18 0253 101111981 0.0 1.ai t.o! 175 10 185 89 8 INDX FOOT 1 3 4 0 · 16 
1----1-----T----+-- -···-·-+-- ----+---+--+---+---+---+---+---+--+-+--+ 
16 0253 1011811981 0.0 1.0: 1.0! 1a 8 18 95 17 INDX FOOT 3 0 oi o; 
1--'-----+----if---t-- ·----, ---
16 0253 · 10/1611981 ( 0.0 0.7· 0.7! 3 11 14 90 IN OX FOOT ! 
1----t-----+---+-··-- ----~-----T--'-1--+--+---t--t----t---+-1--!--t ' 
f-1_6_o_2_5_3_t-1-012_ 21_19_8_1+-- -o-.o+-!1 ----~~o~ ______ 1_.o+!1 __ 3-+---9-+-_1_2+-_9_5+---+-IN_o_x_-tF_o_o_T-11-3-+--o+--o+- o: o~. 

! 40 
-+----1 

' I 40 ___ J_ __ 

I 
40 

··-· -f----1 
! 40 

J ·- -_ _,l __ --1 
23; ! 

-·--·-+------1 
I 

40 

1
1_6_02_ 5_3- 1-1-01_2_91_19_8_1+---0-.0+1·-- __ 1_!~--. __ 1.61 7 11~ 18 80 INOX FOOT 1 4 0 _oJ 23_ 
r- . ·-- ---!~---! 
16 0253 9/14/1982 0.1 0.0: 0.01 0 0 0 99 SPOT FOOT 57 j 

:1=6=02==5=3==:=101Sf===19=8=2:====0=.0:~~--. . ·.·~·i --~--~--+--0-.S+j - _-_-1~1 ====0:===1=1;==9=o;====:I_N-D=X==~-F-OO==:r=~~=~==~==-!+il_·-:: 57 . :.~:-.. _-+,_I ~------1-1 
16 0253 10!2811982 0.0 1.6: · 1.8i 10 11 111 135 INDX FOOT j 23 61! 

f-1-6_02_5_3-1-9/_1_6/_19_8_3+---0-.0+--·- 0:3~ -· ·- ---0.-3;-i --!J+---0+---0!--9-9!-- -+-IN_D_X-+F-OOT--+-+--+---'-; -- -- . 

16 0253 9!2311983 0.0 --- . o.2~·- ·-·0.""~2!r--2+---2+---41--130-+--o-+-S-U_P_P-+F-O_O_T-+-3+--o+---t-O -0-

f-1-6_0_'2_53-+-1 OISf--19_8_3+---o-.o-t ----·o.t···-·-D.31--,+---31--4-+-- 95-I.--+S- U_P_P-I-F-O_O_T-f--sl--ol--lo - ··o: 
-- ··-- _,_ ----!-' --+--+----+---1---l---+--+--+-+--+ 

16 0253 1016/1983 o.o! _ ---~·:L __ 0.2] 2' 2 4 95 INDX FOOT 3 o ol ... ~: 20 __ 
1-------+------lr-----r 

20:· 331" sol 40 
2; - 60:'"-- -r-,, --4--10 

··-· -+-1 --l 
-- . -·+1 ---11 

16 0253 1011311983 0.0 0.2; 0.2 ~ 0 0 0 95 INDX FOOT 3 0 oj __ o 20, 
f-1-6_0_25_ 3- t-1-011- 4/-19_8_3+---0-.0+-- .. o~3~ -. -·--0-.3+-j' --0+---2+---2+--95--+--1-S-U_P_P--+F-O_O_T-t-3+--0+--TOI o· 20' 3:{- I 40 

~,=e=o=25==3==:1=01=1=9/=19=8=3:====o=.o:_·-~::i~g· __ -·_-_--o.-2
1
!t--o+---o+---or--95-+---+-•N_o_x-+-F-o_o_T-t-3+--o+--+ol ·at 20: ~-:~ 

t-1_s_o_25_3~t-101261 __ ,9_B_3r---o-.o+' __ -· o.2~ ___ o_.2-il __ o+---ol--o+--95+---+•-N_o_x-lf-F_o_o_T-+-st--ol-o-l-,: ~-~: 20: , - -+i---1 
16 0253 10115/1984 0.0 0.3~ 0.3j 5 .0 5 . 99 INOX FOOT j ; 20i \ ! 
f----l----+-----7------:-·---+-- --t--+---+---'--+--l-- -+---+--+-+--+- _,... --!...·- ·· ~ ----l:........--j 
16 0253 10122/1984 0.0 0.3, 0.3! 0 1 1 99 INOX FOOT 20: j 

I-1-6_02_5_3-I-1-01291--19-84-+-- -0-.0+-_·_--- -0.31.--_ -0-.3-t-1 --oi---IOi--0+--95+-- -+,-N-D-X--t-F0- 0 -T-+--I--+---ti,---l,. 2o1' . --.--··-;-!; ---1 

--1']1--+---+--1--1---f---f---+-+--+-f-- .. r••· --··-+-' ---1 
16 0253 9/18/1988 0.01 0.5' o.sl o o 0 99 INOX FOOT j 

1-1-6_02_53--+-9122./--198- Br---o-.o+--- --~~ ..... ; ·---·~-~~-o~.S-+i+]·~~~-o;_-_-_-_-o;_-_-_-_o:~~-9_e:~~~~:~-N_-o_-x:_,+_F_o~-OT_-_-;_-_-;_-_-I:_-_""~+I~-----·· __ :-.. --.J -- i 

16 0253 1011511986 o.o 0.2] 0.2j 0 0 0 90 INDX FOOT , 20! l---t,----1 
f-1-6_0_2_53--+1-012- 1/-1986-1---0-.0+]i - .. ·o.2t··-0-.2-Ii--O+---OI--0+-90-I---ti-N-D-X-II-F-O-O-T-+-t-+-lt--ll-·--20: _l_+----1 

t-,-6-0_2_5_3-1-9-131- 198- 71-- -o-.o+- 0.2! 0.2i 0 0 0 90 INDX FOOT ; soi I 
L----~--~--~--~--~:........-~---L--~--~--J----~--~--~-L--~~; ___ J ___ ~,--~--~ 
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Appendix 16 ·Table 4- Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRJA 19), August 1- October 31 time period, 1943-1998 return years. 

Data sauce · WDFW spawning ground database fti'IOFW, 01ympia WA), October 1999. 

, I Lower 'Upper ! T--~-!Liv;~· ;· --·-T Type I I I 
!WRJA i Date River mile River mile r Length Jlive I Dead i dead 'Vis I Redds SUIVey Method Other specii!IS ! Comments I Agency I 
l:~- 0253 1912711988 0.0 0.8 o.sl 12! ·--~: . - 12: 901 INDX FOOT 00

1 
60! r I 

!16 0253 )1 0113/1988 0.0 1.6 1.6 0 6' 8 ; -··-e-sr---+J-N_D_X--1-F0-0-T--If--+--+-+--+-20-+-61-+--r-~ 
-· --1 -· - ·· - -·---+---t---+--+--+- 1--t--i:....--t--+-+----t 

1~--:~~:-2_·~~s~:+-'I-1_0126!_91~-,_,-~_:S~a:e~~~~~~-:_::~~~~1~.s~l~~~~~::~:l+-- :1 __ j~ 3: ::1--+~-:_oor_x--l_::_o~-11--+-+-+--+ ,, -~-~+· · -61+--+ '; -----1 

:16 0253 j 1019/1990 0.0 0..4 0.4 O! o: o: 95r INDX FOOT I J ooj 60 20 
"'--I • • • ,;. •• --·-r-"--1---+--+--+--lf---+---1--+--+-+----1 

! 16 0253 10117/1990 0.0 1.6 1.6 0 0 ~ 0( 95l JNDX FOOT 4 0 0 0 20 ) ' 

~--6-025-3-+. 1-0125/--199-IOr---a.o-t---1.-61---1_-st--o+ ·-~:·( · -ol-.~~r INOX FOOT 4 0 0 0 25, ~--+------1 
!16 025$ '10/3111990 0.0 1.6 1.6 01 D• 0 ; 85f INDX FOOT 4 0 0 0) 23 B' ----l 
[16 025S 10/311991 o.o 1.0 1.0 o1--.. ·-,:· . .j~ .... 90j INOX FOOT 3 0 o 

!1._a_o_2-~-<~ --l-101_1_0/_1_9_9t+---o._,of---,-_o+---1-.o+---1+ - ··-o;· .. <: ~~L--t-tN_ox_-+F_o_o_T-+-3+--o+--ot-_:ol--~s:o•r _ .2o I - ·~·.' , . 
. l--Jt_s __ o_'2_5:s_-Tp_01_1_7_11_99_1+---0-.0+---1-.0.!---1--D+---O+'I- .• ~ t .. 1 ~ _. ~+~-- INDX FOOT S 0 D f2o[-+- ---j 
l._18_02_5_s_ .;-•1_011_511_9_9_2+---0-.0+---0-.-181----0-.6t---Oti- ---~; . o : 95i INOX FOOT , 60 20 i 

j16 025S ;10/2211992 0.0 1.8 1.8 17 ...... ?~. 1r: _·_9~+- tNOX FOOT 61 23 I 
M6 025~ 1tOISOI1992 0.0 1.8 1.8 229 6 ' 235 70t INOX FOOT 28 61 
1:- .... -···- ···-· - --+---+---+-+---+--1--+--+--+--+-----l 
l2_S ozss 10118/1993 1.6 o.o o.o o, o: o; 9_~1 SPOT FOOT I 20 so 85 

jts-o25-S-I-10127--11_9_93-+---o-.o-!---'--o-.a-+---o.-a+--o_,j,...... __ ~:-~· oi ... :~--il-rND_x_+F_o_o_T-+-ot--ol--'-1o l-4-t--2-o+-_o_o+-_6o+---l' 
Jt6 0253 10/1011995 0.0 1.0 1,0 1 o: 1 ao j INDX FOOT 3 0 0 0 OO J 23 60 
i------+----1---+----+---+--+- ...... ~ .... -,---+--+---i'--+--+-+--+--+-+--+----1 
he 0253 9119/1997 0.0 1.6 1.6 25 Oi 2Si as j INOX FOOT 3 0 0 0 24 60 61 
f---- -+---+---+---+- --+---+-... -.. _, -i--+---=+- -+--+--+-1--+--+--+--l----1 
116 o2s3 101711997 o.o 1.6 1.a 23. ...1: 2~- -~->+-I-+'N_o_x_+-F_oo_T.-+-31-4+--o+-o+_23_..:..]_6_ol-a_1+---; 
i 16 0253 10/1811997 0.0 1.6 1.8 ol 0 0 · 90 tNDX FOOT 4 0 0 o 23i 61 
~----+---1-----11----+---~,--;- . . ~---1----+--+--+-+--+---+--~--+--11---4 
j16 0253 10123/1997 0.0 1.6 1.6! 31 , : 4 95) IHDX FOOT 3 4 0 0 20 61 
~---+----+---+----+----+---+ "·--··-··· ' ·- _...__+---+-- 1--+--+----1-+--1---+-+---l 
16. 0253 1011911998 0.0 0.1 0.1 ol O' 0 ' 95 SPOT FOOT 4 0 0 0 20 65 
!16 0253 

1
10127/1996 0.0 0.7 0.7 --;r--·-"·2' 9:·-.. -9-9-'-- -+IN_D_X-+F-O_O_T-+-+--+- +--+-60+--20-+- 6-11,f----l 

f-i 1_s_o_s_ta_+-9_m_l1_e8_3+---o-.o-t-__ o_.s+-_ _ o_.3+---o+-! .. _ _o_; o ; .. ~9l _ _ o+-su_P_P--t-F_oor_-t---,r--t--1-+--1-1+--20+-60·-+--"-lo 
i1s 0318 1016/1983 0.0 0.3 0.3 o! o O: 99 1 0 SUPP FOOT 11 21 40 
~1-6_0_3-18--11-0/-14-11-1983--'I---o.-loi---0.-3+----0-.3t--o-t- -· -a· o ~ 99 0 SUPP FOOT j 20' 11 J 40· 1----+---+- --+----+-- --t---+-··-· -
16 0318 10/21/1983 0.0 0.3 0.3 o] a: o: 99 SUPP FOOT 20 60j 40 
1-......:...--+----+---t----+-'---+-----7----- .. .... 

o.o a.3 o.3 oj o o; so a SUPP FOOT I 11 20 so 40 
~·1_6_0-~--+!-1-0I-~-1-98-3+----0-.04-----1.-0~~ ----1-.0+--~0~·-··ar 0~ ---9-9+i.~-4-IN_D_X--+-F-OO--T-t---t---ll--4--4--,-1+l ---~-t---+, ---40~ 
16 0318 10/28/1983 

16 0326 1011211983 0.0 1.0 1.0 o! oi oi. -go+-, - -0-+-IN_D_X-1-F-0-0T- i--+--if--+--+-1-1+!- -+--+ !: ----140 
1---- -+-----+---+----+---+---+ --·-··-,· . -· -·-- -+- -t--+---+---lr---t--t---1---:---t---i---l 
t-1_s_o_:t_26 _ _,. !1·t_012_7,_1_98_3+-__ o_.o+---t._ot-__ 1_.o+-__ o! ___ .. __ o_: ~l . ___ s_s t--o+-rN_o_x-i..._F_o _or_ l--t---1--+--+-'-1+! _zo-11--+--4--io 

~1_e_o_J_Jz_+r_a_l2_81_1_95_2+---o-.o+-__ o._ot-__ o_.o+--·o+j _ ... . ?: o· SPOT I ! 
16 0332 ; 101111959 0.0 0.8 0.8 3! 0 3r' - ---i-1 ---1-IN_D_X--11-F-O_O_T-+--11---t--1-+--2-0+-·-60-+--+--~ 

.~1_6_0_33_2-+-9-/1_3/_1_97_9+---o-.o+----o.-s+----o-.3+--7i o; 7· 90 suPP FOOT 1 eo 
1------+-----+----;------+---+---+----~ 

t-1_e_o_33_2_ -t·-·01_1_81_,_ea_1-l-- - o-.o+---o._at---o-.a-+i __ 1+-i .. ----~;. _. ~L ___ s_9+---+'N_o_x_+F_OOT_-t-+--+-t--+-+--t---l'l----l 
16 0332 10/2911981 0.0 0.8 0.8 3f 0 ' 3: 75 INDX FOOT 23 

40 

33 
t----:-t----+-- -+----+- --+--+---·- + 
16 0332 10/2811982 0.0 0.8 0.8 a o . o; 85 JNDX FOOT 23 ! 
1-------+-----+-----4------+------+--~-- .. r--t----4-----l-- --t--l---l--4--+---+--l---+··----
l-1-6_oo_~_+1-01_1_~_1_98_5+----o-.o-+---o._t+----o--1+---+o l - ~:. o: _9_or--;-'N_o_x __ t-F_o_o_T-+--t---ll---t--+--20-+---t---+----l 

f-1_8_03_32-+1-Q/3_01_1_98_5-I---D-.O-t----0._11---0-,1-I---Ot-·---~~ ... ~1---; _e_o+---11-S_P_O_T-t-F_OO_T-+-+--+-11--11--2-0+--~I --T'-----Ij 
.16 0332 ill/31/1990 0.0 0.8 0.8 . 4! o: 4: 80 INDX FOOT 4 0 0 0 23 60 I 
!----+----+---+---+----+---~' - .. - •- ......... ·--·-4---+--+---t--t--+-t--+--+--1--1---1 
~~ ,_6_·o_3_32-+1_o_l3_o,_1_992-+--o-.4+---o._o+-__ o_.o+---o+-1! ___ ol .. ..... ~ .... ! _2_5+---+s_PO_T......._F_o_OT_ +--+-i--+--ir--60-+--+- -+----1 
16 0351 10119/1943 ' 12~ i FOOT 64 60 

t-,-6-03- 51--I-91-'2'-8/-1-945-+----1---0.-0!---0-.0+--30-0+---.. -r-· . --r-·-- -+---I-S-PO-T-!-F-OO-T-+-31-0-t-- o-I--0+--6-0t--6-51--T·---Ii 

~-.1_6_oo_s1_-'-a~_1_211_Q.t_6_,__ _ _ ,_.a_,_ __ z._3.__ __ o_.s_,__ __ 7;.__ __ ?l.·=·-~--'-'----li_N_o_x~_F_o_OT_...J,__t.....__o_,__o....___o_,___o_oL_--l--....l...-----.!1 
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Appendix 16 -Table 4 - Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1 ·October 31 time period, 1943 -1998 return years. 

Data souc:e • WDFW spawr.ing ground database (WOFW. OJ~ WA), October 1999. 

I 
1
1Lower ~Upper 

!WRIA i 08te River mile River mile Lenglh 

'16 0351 912711946 2.1 2.3 0.2 

;_1s-~351--:__ro/2a.t194a 0.1' 2.3 2.2 

;1~_o_:_s._1_ 1 912511952 o.o o.o 

:16 0351 10/2411952 0.0 0.0 

live 

105 

17 

50 

,----·-·-···--·--.-----,r------.------,--------, 
Live + : : :rype ! 

I ~ · I 

Dead dead !Vis iRedds~survey !Method Olbef species Comments A.geney 

6 111' I itN()X I FOOT ·-'- ·-···· .......... ·--·-+--+-+..,.--+--i"---+--+-1-----l 
119! 136; ! :INOX FOOT 

--·· ;_ .. -··-+- ·-- .:·----+--+----.--t--+---t--+--+--t---l 
601 !SPOT IFOOT I 80 S5 

---·-l----1-+--+--+---l--l--+--+----1 
:sPOT FOOT 60 65 

00 

10 

-+----+--~-+-~-+--+-~-+-~~-~ 
!tNDX IFOOT I 1 3 0 o oo 20 

SPOT !FOOT 3 o 0 0 80 
.... ·--·-+---+-+-t-+--+-+--+--+-----1 

!JNOX FOOT 1 0 0 0 20 60 
--+--~-+-!-+--+-+---+-+--~ 

:JNDX FOOT 20 880 1,052 1,932: 

127 
.. ·-!- ---+---+-1-+--+--+-+--1---+-----1 

;INOX FOOT 1 3 0 0 20 60 
--t-~+--J-~--r-,_-1--+-+-~-l 

JNDX FOOT 1 3 o 0 20 

-·-····-. 
G 127~ 

' 
16 03S1 

........ ·,..----·t--+--t----t-i--,_-1--+-+--~ 
!JNDX FOOT 1 3 0 0 23 34 

18 03S1 

16 0351 

16 0351 

"16 03S1 

16 0351 

'16 0351 

'16 0351 

16 03S1 2.2 1,869 1,940 3,809 

16 0351 

i16 0351 

2.2 1,347 

~ 16 0351 10/12/1969 
:--· .. _ 
'16 o35t L s/28/1970 

9/1411971 

'16 0351 i 9/2811971 

; 16 0351 i 912611972 

'16 0351 

j16 0351 

0.5 

Summer Chum Salmon Conservation Initiative 
Supplemental Report No. l -Appendix 16 

69 

10 1,357. 60' 

0 69 60] 

--+----+-t--+-;--+-+--1-~--1 
HNDX !FOOT 1 3 0 0 20 60 

··-'--·----+--+--+--t--1-+--+--+----l---! 
hNDX FOOT 1 0 0 0 20 

IINDX IFOOT 1 3 0 0 20 

;INDX FOOT 23 13 

;JNDX FOOT 3 0 0 0 23 13 

:suPP FOOT :1 o o o 2a 13 

60 

61 
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Appendix 16- Table 4- Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1-October 31 time period, 1943-1998 return years. 

Data socce- WDFW spawning ground database (WDFW, Olympia WA), October 1999 . 

. 

1 

jLower · .. ;u~~-- "[ Uve+ ·~· jType i 1----···--· ... _,.,...-----,----, 
Data iRivermile !Rivermlle jL.e.,glh Uve Dead dead Vis ReddsjSUI\Iey jMelhocd Otherspedes !Comments Agency 

r-'-s_o_3_s_,_i-e,_,_21_1_sn_ r --- -~:~.L. .... _.':_3.-!l ___ _ 2_.2+-_,_a_71---31-_,_so+_75_,:'---~-f~c:r_J_j ___ L~---+l---+--+---r----f 
16 0351 1 9122J19n 0.1 ; 2.3: 2.2 671 o 671 sol IINDX I.FOOT ! 3! o: o ' oi 
1-----+- ---; '-t-l---+---1---+----+---+'-· ' -~· ---l--t-' .. -·-i--4---t--+---1---1 
16 0351 i10/10/1977 . ·---. 0.0; . ... .. Z.J 2.3 o402 521 923 so] !IN OX !FOOT : 3; o! Oi oi 21 

1s 0351 ! 9/2211978 ·---o~o; ··- -·;,31 2.3 1,021 47 1,o88 so] t'Nox- - iBoATT1t'-4!· -.T-o-+t--+-+--l---l 

16 0351 :10111!1978! ·-· ·o:1~·--· ·.z.;r 2.2 19 343 362 85, -I .Nox-TFoor 1 1 ··-r i ·-··! 
16 o351 !1 ,'~25181119977a8.: . .= --~o~.,~:· ~ ~ .·:22~.\31 . 2

2 

.. 2

2 

1: 375 389 85 -~~x··-r_Fo_o_r_:_l _6-_i"_·-~:·--~---o·-!-1 -6-o+----t--+---i 
16 0351 ...... ' I 31 .. 261 270 80 iiNDX lFOOT I i i I i 

I. I -· · · ··-t· ..... ·· -+---+--+--+--i----4-.. - --1- · · .;. .. , .......... ----7-. -+--+---l---i 
16 0351 : 9112119791 .... o.1 , .. ..... ~·: 2.2 79 o 79 es1 ~ox !SOAr i s: o; o! o+l---!~--+--+----! 
16 0351 9/24/1979) 0.2: 2.3 2.1 718 96 814 85j --r~x' jBOAT l-~·--1~-·'i)i 20; 

1-1-6_0_35_1-1-101_51_1-97-9+(- ·- -· o: 1~ ... · --2.31 2.2 87 60 147 eo .~o.~ ... IFOOT :
1 

3l _ o.,..! _ oi-_o_+-2-0-t--33-1-- 53-1---t 

16 0351 110117/1~79 ·-- .. ·-a:.;; ..... . i"J 2.2 31 135 166 85 TtNox !moT i 31 4 : at o! 20 31 60 

16 0351 
1

1012411979 0.1 ; 2.31 2.2 o o o 30 ~oi--~FOOT , --sjof-·o! o 

,a 0351 915/1980 --o:3~ · -- 1.2 o.s 5 o 5 so 2jsupp jFoor 1 l !_j -~~--+--+--+----! 
l-1-6_o_3_5_1--I-9/3{J/--19-a-o+-~.~~?:3T .. -~ ·.~2-.3-r-J--2-._,or--s-ss+--11-t·--344-+-90-+--~-!iN-o~ .. la_OA_T_! _1 _ _{ __ o_1~_oTI_2_ol--t--+-~ 
16 0351 10117/1980 -~·~ ..... -~-.3+-' __ 2_.0-1-_134-t--132-+-2-6_6-f--90-+~ --f-~-.. ~OOT ! _ _L_i__ ~--!-J _20-1--t---1- - -l 

1-1_a_· o_3_s,_+: _91_e_t1_e_a1-+'----· ?~~.L. .... o.5 o.s 1 o 1 ss' IINDX ;FOOT I ~L.oT ol 20 51 4o 

1-1_8_0_3_51_+-9!-1_61_1_9_81-t'l_ ..... ~.5 j_ ...... _5_.o_,_ _ _ o._st---iol---ol-- o-+-_99-+-- - ! suPP ;FOOT· ~ ! _j_+l-l-_57-+-_2_ot---lr-- 40--t 

16 0351 l 912311981 ! _ .. ~· ~i__ 2.3 2.2 207 5 212 90 25!1NOX FOOT j 3[ 4! o o 23 40 

28 39 
l---__;\c..9_12_9f_•9_8_1+! - . --t---1---+-----'1---1--+-~f.~S-P-OT·- '

1 
1
1 16 0351 . ' I 0.2~ 0.0 0.0 0 0 0 

16 0351 i1ot15/t981 - o.o;·· ·- - 2-.3-+---2.-3+--4-71--3-71---84-+--as-l]--2-21-!lNDX jaoAT J ,J - 3-'Ir-4-ti-o-r!
1
- -+--+--+--4-lO 

1e 0351 [1ott6119811 - ~-~ ·~:2j -~-~~-2.31 2.1 o 12 12 10 liNDX .. I FOOT Of3-7i __ o-t--4+---t--+--+- --t 

20 16 0351 911411982 o.o: 2.3 2.3 16 o 16 80 I•Nox !Foor 1 r r 
... ,_s_o_as-,-+;-9_12_41_1_9_82-+·--·· · o:oT · .... _2- .3+--2-.3+--2-5-3+---2+-. -2-55-+-8-isr---!iNox !SOAT T~-+l-+l-2o-+--+--+---l 

16 oas1 1011511982 .... ... o~O:- ·· ·· · --2-.3-r---2.-31--t-o1+---69-+--17-o_,__s_5-+,--~~·-~~~~-o-x '!fooT I ol o! o o 33 31 23 
1-----11--'---+-. - - . - ·--+----+--+---+----'l--r------+---l-+---l..---'f-+~+--l--+---1 
18 0351 918119831 1.2: 2.0 0.8 3 0 3 95! •SUPP !FOOT j 3j 01 01 0 20 22 

1------ii-----+--- · . .. . .. ---t----+--+---+- -1----,f----...1...---l-. ------+--+-+-+---1--1---1----1 
16 0351 j 9116119831 ...... ~·~"- ··- · 2.3 2.3 22 0 22 85

1 ~!' !FOOT j 3j _j_ ol---lo1_20-+--+- -+----l 

hs 0351 9/t611983i o.3' 1.0 o.7 2 o 2 90 - ~~---jF002._ 1 3! ~ o o 20 33 22 
1-1-6_0_3_5_1--t'-9/-161-19_8_3+1·-·-·;.:t ·-· ... 2.o! o.8 22 o 22 90 jsuPP ;FOOT ~ 1 ~ o; o 20 33 22 

l-1_s_o_3_S1_+-9t_t_6_11_e_a3[ ... --~~()~~:~:·.· 2.5 o.s 3 o 3 90 :§PP~_tF_oo_~ !si o; o[ o 20 33 22 

16 0351 9123/1983 j o.( o.31 0.2 s o 5 7o] OIINPX !FOOT i 4( 31 o o oo 20 eo 40 

.. 1_6_035 __ 1_...,1-912_31_ 19_8_31+' ..... ~o .. 3J. -~ 1.0 o.1 4 , 5 ooJ _J!~~.J!=..?~~L~L~~-o+-_oo-+-_2_o+--eo-+---40-l 
16 0051 912311983 1.0i 1.2 0.2 7 1 8 80( ~ INOX iFOOT ~ 31 D: -j-0 20 31 60 40 

1-1-6_03_5_1_,1-9-,-231-19-8-33+-1··· ·_ 1~2·~ : ~·~--~--2~.o=~~~~-o-._8:---~--"'-...,s:----~-,,:-_-_-_4-7:~~-8-5:~--~J~~~ 'joo~.J .. -~:--~L 4. o-i!i--2-o+--3-11---8o+-- -4-lo 

16 0351 ! 9/2911983T 0.01 2.3 2.3 5 4 9 85 iiNDX ;FOOT i 31 o! 0 0 20 33 60 

1-1_6_0_3_5_1 -+' _w_2_91_19osl ~:· ·~·~C~--~-,. __ -o_~,...-:_-_-_o~.7:~~~~o:~~~~4:~~~-4;.,_-_-_s-o~L:..·_·-.,·1~-N-':x-_-. +-t-o_o_r-+-j 'f :L o o! 31 60 

16 0351 9129/1983 1 1.0 ; 1.2, 0.2 0 4 4 90! i iNOX jFOOT J tl 31 0 0 20 31 
16 0351 10/5119831 ... . : o.3~ . - -- -1.-0+-' - -0-.7+--0-+---2-+---2+--7-5l---i-IIN._D_X looT ! 31 o! o o 20 33 

l-,_s_o_3_s1_+; _1_01_51_19831 -~~ :T~L-. ~ 1.2 o.2 o 2 2 9o -r.N"ox-!FooT ; 3j oi o; o 20 so 

16 0351 1 10/6/19831 0.1: 2.3 2.2 2 2 4 95 liNox··-TF.OOT}-~ o o 20 

I-1-6_0_3_5_1--!:-,0/-12/-19'8'3f~·.·.·c;:ii~ 0.3 0.2 0 1 1 70[ IINDX iFOOT ! 3i o: 0 0 . 20 60 

18 0351 10/12/1983 1.0! 1.2 0.2 0 2 2 90 [INOX iFOOT j 3 Oi 0 0 20 60 
...... ·--+----+---+--+- --:-t--+--t--t--

60 

80 

40 

40 

40 

40 

40 

40 

40 16 0351 10112/1983 1.2 l 2.0 0.8 3 5 8 90 l iNDX FOOT ! 3 ol 0 0 20 60 
1----+----+--· .. --+----+----+---+--l--t--1--!--+-- +--+--l-+-:--+--l--+--+---l 
16 0351 1011311983 0.1 ; 2.3 2.2 0 9 9 90 liNDX FOOT 3 4 j Oj 0 20 
1-----1---:--+--·- ·-·+----+-- --+--J---+--1--1---+----:-
~ 15 0351 10119/1983 ·-·~:2l_. _ _ 2._3,__ __ 2_.2_,_ _ _ o_,__1_o_,__,_o....__s_s,_l __ .._i;I_N_ox_~F_o_o_r_.___,3'--4-'-l_o_,__o7-_2o....__.._____;,__ _ _. 

Summer Chum Salmon Conservalion Initiative 
Supplemental Report No. I - Appendix 16 

Apri/2000 
Page265 



Appendix 16 -Table 4- Historical spawning survey data for Hood Canal ESU, and WRIA 18 West of Dung 
(> WRIA 15.0369, < WRlA 19), August 1 - October 31 time period, 1943 - 1998 return years. 

Data souc:e- WOFW spawning ground database (WOFW, Olympia WA), October 1999. 
)Lower -Tu~~~- . -.- --,-i ----.-Liv_e_+-,---,----,-Ty_p_e-.------.---····-·-········ ........ --.-1 ----, 

. I i I I 
INRIA Date P.ivermile!Rivermue :Length ,Live 1Dead deed Vis Redds survey Method Other species !Comments [Agency 

15 oss1 110/2011983 o.3j.. _1_.o: o:~~----:o'r-· __ s,_ __ 3+-l _ 7_s+--+-'N_o_x_!-F_o_o_T-+-a+-_o! .. . ~l o: .. ~o: so! . __I 40 

16 0351 10/20/1983 1.0! 1.2 0.2' 0 4 4 85 INOX FOOT 3 01 oi 0 . 20· 60 j 40 

1-1-5_0_3_5_1-11-1-01-201-198-3+---f~.·-· 2.0~ -0.8 j 1t 12 13 85 INOX FOOT 3 oJ ·a:· ·a: 20, . so: j 40 

16 0351 10/2011983 2.0; 2.5· O.Sj 2 7 9 85 INOX FOOT 3 :;r· o; 0; ··20:- SO: ! 40 
1-----11-----+--- 'T ••• ~- ---:!--+--+--+--+--+--+--+--!-~ . . . - '?'' --1-:---; 

l-1_a_o_a_s1_+1_01_261_1_9_aa+----~,-~. z_._~: -~~--O-f\~--2+---2+-_9_c+--+-'N_o_x--f_Fo_o_T-I--al--•-+· i __ ~: o 20 .. .. ... -~-
l-1_6_o_a_s_1-l-1o_,_27_r_19_a_3+--~:~l.... 1.o· ~:-~+' __ o,i-_. 7+--7+-_8_o+--+'N_o_x_I-F_o_o_T-+-3+-!41 o: o. zo .. ~o · __ 1 40 

16 0351 10/27/1983 1.0: 1.2: 0.2: 0 4 4 80 INDX FOOT 3 a: o 0: 20 60 j 40 

l-1_8_o_a_S1_+1_0_f2_7_11_98_S+---·1-.~~- 2.0:· 0.~ 0
1 

8 8 80 INOX FOOT 1 . 3j ~; 0: ~?. SO! _- ~~ 
16 0351 917/1984 0.5~ · 0 0 o BO SPOT FOOT 1 20 

1-1-8_0_3_5_1--l-9-12-5/-19_8_4+---o.;: 2.3· 2t-7-2+---0t-- n-t--90+---+1-NO-X-...LF-O-O-T-+--4+-0j . ·0~ 
h-1-6_0_3-51-+; -1_0/_1_/1-98-4+--·o:~: 2.3 . "2_2~ 163 9 172 90 INDX FOOT I- .. 
1----t---r-----· .. ·· . . . +-·-t--1--t--+.......,_-t---+--+-t-j_ 

0 20 

20 

26 

' . ! 

18 0351 10/15/1984 0.1' 2.3 ~2:2 1 17 1 18 40 INDX FOOT l.- . 
16 0351 1012.2/1984 0.1' · 2.3 2.2 15 12 27 75 INOX FOOT 4 0 1 o· o 

1-----+--:---+-----' -· --..;r--+--+---1--+--+---+--+--+~1- --- ..... - -- --+---l 
23 18 0351 1012911984 0.1! 2.3 2.2, 17 8 25 85 INDX FOOT I , 

1-----t----+-----. -+---f----..,1---t--~r--~1---+~~1---i-1-- .. .. . ... .. .. . - ..... -+----; 
16 0351 9130/1985 O.Oi 1.5 1.5 19 8 271 80 INDX FOOT 1 20: 
f-----1-----+--- ·· .. .. +---+----'i--+--+--+--+---11--+-
1-1-6_03_5_1_1--1 0181 __ 19_8_5+----o·~i 2.3 ... _2~_2t--1+-_1_77_, __ 1-lsr-_s_o 1--+s_u_P_P-t_Fo_o_T-+-3+--+o ~--;,~ o 

16 0351 10116/19~5 O.Oi 2.3· 2.3 3 61 9 80 INDX FOOT 3 ! 
1----+---'-t----.. . . 
16 0351 9/16/1986 0.0~ 2.3 2.3 20 0 20 90 INDX FOOT ! 
1-----+-----ir----·-· i ... ··-+--+--+-+-+--+--+--+-+-~· .. 

L 

16 0351 9122/1986 0.1· 2.3 ' 2.31 35 o 35 90 INDX FOOT 
1 

1-1-6_03_5_1--l-10/_1_/_19_8_8+---o-.oi 2.J : . 2.3! 96 6 1021 90 INDX FOOT ~-
1-----+----!1---- .. ' "-::-:t·--l--+---+--1---+----+---t--+---,;-· .. 
l-1_8_o_s_5_1--l_1on_l1_9_8_e7-_o:~~.. 2.3 __ 2._1.,_• __ es,__2_o+-_8~5 ___,_eo+--+'-N_ox_+-Fo_o_T-+-+-~' ··-

20 
.. ~ ---:''---1 

. ,---+-- --1 
20 

20 
..... ' .. - +----1 

18 0351 10/1511986 O.o· 2.3 2.3/ · 16 53 69 90 INDX FOOT 4 Ol 0 

1-1-6_0_35_ 1---il-1-012-111_9_86-+---.:--0.·2: 1.5 - - 1.31 8 38 48 90 INOX FOOT 4 o! 0· o ' 

(). zo: 
20 

'---ti--l 
1-1-8_0_35_ 1--lf--9/-15/-19_8_7+--- 0.1 :. ZJ. . -2-.2+--2t---i01--2+--90-+----i_t-IN_D_X-t-F-O_O_T--ll-3-il-o-t1 .. 0-:: 0 

20 
···-+----1 

~ .. --1---1 1----+---+------ .. - --- .. --t---ir--+--+--+---+----+--+---+--.·-
o: 20 ' 16 0351 9126/1987 o.o: 2.3 2.3 S 0 5 80 INDX FOOT 3 Di o 

r-----11-----+---·-- . . ·-+--+--+--t--t--+----1---+-+--+ .... .. ...... -·-1----1 
16 0351 101811987 0.1• 2 J . _2_.2+---3+---121---s+-- 90-+--11-JN_o_x_+-F_o_o_T--l- 1-1--· 3-il_ . "'' a 1-----+---+-----.. 
16 03.51 . I 9/16/1988 0.0; 

1--- --+---+--- ..... . 
2.3 2.3 27 

16 0351 912711988 o.o· 2.3. 2.3 187 

0.0· 2.3 2.3 259 
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0 27 95 INDX FOOT Qi o. 

1 188 70 INDX FOOT 

19 278 90 INDX RAFT 

o. 20 
' !·--+----; 

o· so 8t: 

20 
--+----! 

i 
·--t----1 

o, 20 .. ~~ :--1---i 
o, 20: so! 

--+----1 
0, 20 

0 

0 

0 

20 
···-· 
20: 
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Appendix 16-Table 4- Historical spawning survey data for Hood Canal ESU, and WRtA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1-October 31 time period, 1943-1998 return years. 

Data sciuce-WOFW spawning ground database (!NOFW, Olympia WA), October 1999. 

WRIA Dare =mile~~~::~~~Len-gth·---~:u-·ve---.-~Dea-d-~,-l~-i:-d-• ...,,-Vl-5--,~-R-ed_d_sr:-~-Mi'/'l-e--,-M-eth-od-,-othe--r-sp-ed:--·~=~-:~-l::J 
j1 +--e_o_s_s_,_+-1_01_1_0,_19_9_1+-__ o_.o-+!- _2::1 ._2_.3_! _ 39f 13i __ s_2+--_a_s+---+IN_o_:x_+RAFT--+-1-+--s_i;l __ 4+! .. s_;_ _ 201 .... l-H! 
16 0351 1011711991 o.oj 2.3; 2.3; 5i 12, 17 85 INDX RAFT 31 4 01 0: . j 
f---.:..· +---+---r--- --·-....,. ..... -----7-~--+ 3~ ---~ro-_:. - ·· ·'.·-·· + .. -E·· 
l-,_s_o_s_s_1_,...1_0!2_4J_too_1+----o-.o+. -----2_!..;. . ___ .:3, ___ _7+---Jj_ 10 85 JNDX RAFT 1 '! .;t- ... _ .... , . . _, -+ 
16 0351 j 9110/1992 0.1 2.3: . 2.2j .34i 1 35 85 INDX FOOT 0 0 Oo 4: 20! aoj 61 

I-1-6_0_3_5_1-T-9/231--19-92-+--0-.1-+!--.. 2~3; .. -· :1 1651 9j 174 80 INDX FOOT 4 o ot·--0~ -20~ . sol 61 -

16 0351 9/2911992 0.1j ······2.3;' · .. -2..21 2661· 29! 2951 90 INDX FOOT 0 01 1r·{ .20: .. sol·· 61 1 

l-1_6_0_3_5_1-t--1-Dn_/_19_9_2+---:--0-.1-+!---~~~L:~.~i1 183i 93! 276 75 INOX FOOT 1 ol 'il1' :~L~o_;, .:~1 .. [ ·--+----1 

l-1_e_o_s_s_1_l-1_01_1_51_19_9_2+----0-.0+-·---:~: . ·--~ 32f 111! 143 90 INOX FOOT , - .. t. __ ;_ 2_o ___ 61~---,--
16 0351 10/22/1992 0.0 ~~! ... __ 2.3; 12! 31 i 43 60 INDX FOOT ! ; · : 31' 61 i 24 

1-1-6_0_35_ 1-+-9-/-S/-19_9_3+----0-.0-+-- 2.3i 2.3f 0! 0 0 95 INDX FOOT o 0 o~--·3t .. '2oi . --:··--t- - --1 
-i· ·-T- _ .. ;. ··+--+----! 

16 0351 9t2211993 0.0 2.3! 2.31 6 ol 6 90 INDX FOOT 0 0 Oi ... 3i_ ~?: 311 61 

16 0351 9130/1993 0.0 ·- '2:);- .. ... 2.3! 43! -a 46 85 IN OX FOOT 0 0 11 s; 20' 601--B-;1 r---f 
1----i--- -t------i--- ' - --,-~ ----T---t---1 
16 0351 10/711993 D.O/ 2.3: 2.3j 53; 4 57 95 INDX FOOT o 1 s: 4! 20. 33~ 61 

16 0351 10/18/1993 D.Of •• -2~31___ 2.3j 18~ 1 19 85 INOX FOOT a 1
1 

3:- ·.;: .ioT -60-+~-6-111----1 
~1=e=os==s=~==:1=om=='=1s=s=3:====o=.o:==:·2.~C·~--~~--3f-!, __ s...;1: ___ 1-4,.....,...-8-2+--90-+--II-IN_o_x_+F-oo_T-li-o+-o-+'~·-.~-~~~---.2_0~:· _:,~l__s1-+-----t 
l-1_6_03_5_1_t-91_1_21_19_94-t---o-.o-t-·-·' ~~L-.. 2.3~ 1! Oj 1 90 INDX FOOT ! ! ... -.: .... ~~)- ~~.-6_,1''-----l 
l-1_6_03_s_~_t--91-1_91_19_94_·+--__ o_.o+-- .... 2~~; -~L~ 1 67 90 INDX FOOT o o o! 4i 2a: 60~-6-11 __ _, 
16 0351 912811994 o.o 23! 2.3j 47i 1 4B eo tNDX FOOT o o ~C4i .. 2o:· ·3ai 61 

I-,-6-0_3_5_1_L.-1017-,-19-94-t---o-.1+--: __ i~; .: - 2.2! 67j 11 78 INDX FOOT · i --~ · ·io~· ·-T--+-- -1 

~1_B_o_s_S_1_._1_DI_1_71_19_94-t---D-.D+-- 2.3: _ _ . 2.3: 67j 15 102 90 INO'X FOOT 4 0 --o:~-0; .. 20: so[ _6_1+---1 

16 0351 817/1995 0.1 1 0.0' O.ol 0 0 0 20 SPOT FOOT : 21; so: 65 
~1_6_o_3_5_1-+-8/-,-SI-,e-95-+--o-.o+-·-2.3T" ... "'72-.3+---o!r-, --o+- - o-+--so-+-- r-,N-o-x--+F-o_o_T-11--s+-o+-·or--or 23: · soT---11---1 

~1=&=o=3=5=1 =~~=8/2==f1/=1=99=5~====o=.o~i==-·-__ 2_:3L_~=._-~=:! ===o-t>'i·====o:i ===-~a-:_-:_-_-9o:===~~·N=o=x==:F=o=o=T=:==3:=..:..4:~.~~f _-_o·~ · ~: · __ 6o-+•!_-+-----t 

1-1_6_0_35_ 1_+-_91611_9_9_5+---0-,0-''-·--2.3! 2.3! 241 0 24 90 INDX FOOT 3 4! a : ~· .. ~o_: .. ~0 ~ 61 
16 0351 9/1511995 0.01 2.3: 2.3l 455l ~ 457 85 INOX FOOT 1 3 _ ~~ 0 20: 60~~-6-1+-----1 
l-1-6_0_3_5-~-t--9l_'Zl_/_19_9_5+----0-.3-+,--i_J;' -· 2.oi ml 76 253 80 INOX FOOT 3 4 o; 0; . 6.j'. "6oj 
16 0351 10/2311995 0.1 ··-2.3[ ' ··----;;r--1-13-+---8-j--12-1-j--9-0-l--+IN_D_X-+RA-FT-+-3-l--4+-oi--o~. ·23: -·ea-i~-6-1+----1 

l-1-6_00_ 5_1-t---9/-SI-1996-t----0...,..0+----2·-.3]... 2.3~ 33 0 33 · fiS INDX FOOT 4 a o: o: io~ -J31 61 
1-------+------+-----+--·--·-··----~----+----r-~r-~----+----lr----+--t---+- ~ . + 
~1_8_0_3_5_1_+-j _91_1_81_1996_+--__ o_.o+-.. - !:~.L ...... _2_.3-+!_s_3_ot-l __ 1_2jr-_B4_2+-90+---t-I-N_DX_+FO_O_T-I--41-0+ oi. o~ .. _2o:. 80--'J!---6-1+---+ 
16 0351 9130/1996 o.o 2.3: 2.3i 1,265 _244! 1,509 115 INDX FOOT 1 4) -(i-;- 0 20: . _B_1 i 

16 0351 i 10/7/1996 0.0 . -2.3~-- 2.3! 357 486 843 90 IN OX FOOT 4 oi o; a! 20' -+;- -1---1 

~-~-:-:_:_:-t-; ,-012-9131-1,-,:-:-:+----~-:~+---:~~C~ ~;~ ':! ': ':; : :: =~ , ,' ; O" : . Ht {-s-11----1 

l-1_e_oo __ s_1_!-, _91_101_19_9_7+--...,0-.1+--· --2~ji ... 2:2t---74f-o ----74+-90-t---t-I-N-DX--+FO_O_T-t--1t---+s c j : .. 20 60~ 61 

1-1_8_0_3_5_1_:....• _912_41_19_9_7t--__ o_.1+--~~~---?..2! 183 3 166 85 INDX RAFT 1 3! __ 5; o· 21 _-.. ...., __ +i:-__ -_--++--_-_-_~_, 
16 0351 i10/1611997 0.1 2.3! 2.2! 25j 0 25 -65 INDX RAFT 3 j -;-· ..... 27~ 60 61 j 
16 0351 j 8/12/1998 0.0 ·;-:;:---·---2.3i 0~ oi 0 90 IN OX FOOT i · 20! +-, -+----1 

~1=e=o=3=s=1 =~=812411====99=8:====o=.o:=---2-.3.,! -~-~-2-.3--tl-~~o:i!~-~~-o:-:._-_-_-o;~~9~5=~~~=-~-N~o_x ___ -I:-F_o-_o-_r-_:-_--J-+--:._-:I ·~J-=~ --~~~-~-~"~~---_-++---~~~~ 
16 0051 912/1998 a.o 2.3: --~ 11 o! 1 95 INDX FOOT 4 01 -~L -~;- _ ~~ -- _6_1+---1---1 

16 0351 9111/1998 0.0 2.3: 2.3~ 20j ol 20 95 INOX FOOT 4 o, Oi O! 20j 60 61 

l-1-6_ 0_3_5_1-t-9121-11_99_8+----o-.o-+---2- .3j _ 2.3' 681 ·1 69 95 INDX FOOT S 4 ! --~;--.·-~ ~--~~i~--~-0+--61-+:------t 

16 0351 10/1/1998 0.01 2.3j 2.3 63 8 71 95 INDX FOOT 4 1i o j o: 20i sol 61 
~1-6_0_3_5_1-+--1019/--199-8+---'--0-.D-+-I --2.3f-'-2-.3t---4-l8~--12+--6-0+--7-5t---+JN-O-X-+F-O-O-T-t--4+--1+-0f_-·O~--~ 6D 

---;----i--t--+-~ 
61 

16 0351 1011911998 0.0 2.3, 2.3 28 · 3 31 75 INDX FOOT 4 o i..~ ___ e_0.__6_1......__ --' 
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Appendix 16- Table 4 ~ Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRJA 19), August 1- October 31 ti.me period~ 1943-1998 retum years. 

Data souoe- WOFW spawning ground database (WDFW, Olympia WA), October 1999. 
~-··-- ~ -· ·--· - ...... ·---r----r-----.----........------.,..----! Lower Upper 1, ! iuve + ~ l Type II ! : I 

!VvRIA Date River mila Ri\lef mile Length Uve !Dead . \dead _:Vis !Redds survey Method Other species jComment.& j.A.gency ' 
!1a 0351 10127119981 o.o 2.31 2.3 42i 1· 43; ssi INDX FOOT ' i 60 201 I 
,r-,-6-0_3_5_1_A+-912- 7-,1-s-e3+---o-.o+---o-.z+---o.-2+----o+i -- ·o; o; 9s!. __ o+s_u_P_P-+F_o_o_T-+-+-+---lf---+l _2_oj~_1_1+1-"""'T_+-: ··-40 
Its osst A 101511983 o.o 0.2 0.2 o: ·-···o~ ·o. . .. 95} SUPP FOOT I 11 1 20! eo! 40; 
i-1-6_0_3_5_1_A+101- 121_1_98_3-l---0-.1+---0-.3+---0.-2+--0r- ·-0 ~ . 0~ -iol 0 SUPP FOOT 11 / i ! -~ 

t-!t_s_os_5_s-1_91261 __ 1_oo_9+-__ o_.o+1
1 ___ o_.t+-__ o._t+-_-_4r· --~,_) .·.-s] __ ··.~-!' suPP FOOT 3 o o o 2si ! ! --J 

·:: ::: ~:~:: :::' ::: ::~ -M .. .. ~~ ~~ :_~+: ---1-:-~_:_:--~-:-~-~-~-+-1+--4;....~ -0-!-_·: .. 1 i i --": 
~1=B=0=3=55==~1=0128/===19=8=2~====o=.0~=====0-=1:====0=.1~~----~-0-T:-.. ·~-o·: ~---- ~1 SUPP FOOT j T24T . _L:-] 
1
1_6_035 __ 5-I-1013_ 1_11_9_90+---0-.0-I---0._1+---0._1+-_ _.o!, .... o.· oi 95j INDX FOOT 

1 

) 20 ~ ~ i 
1e 0355 10/2711993 o.o 0.1 0.1 Oi 0 ·- INDX ' FOOT 0 0 0 4i 20 -- ~-----j 
1-----+---+---t---+----t-----L ..... -. . ~·f 9~ . ' 

l-1 .... s_o_as_s_+1_0123f __ ,s_s_sf----o-.o+---o._1+---o-.1+----:o; 1 1_ -~sl INDX FOOT 4 o o ol 2oj i _J 
1e 0355 10/1811997 o.o . 0.1 0.1 si o si 95 INDX FOOT 3 4 o o 23 aoi 1 • 
!-----1---+----t---+----+--+- .. ' .. -1---+----1---1---1--1--1--1---1--_;, . . 
16 0355 1011911998 0.0 0.1 0.1 D! 0 0! 95 INDX FOOT 4 0 0 0 20f 60:-:-· 

~1=6=0=35==5=~=1012==7=11=9=sa~=====o=.o:=====o-=1:=====o·=1:===-~o~:~· .~ ·-o~- s_9+--+-'N_o_x_-1-F-o_o_T-+-•l---olt--o4~ !_o+--20--l'i_---l---..!l __j 
l-1_6_043 __ a--+_101_,_5f1_ s_et+--o-.o+-__ o_.s+-__ o._5t--~o: ... _ .... o~ .... o: __ ss-il __ +s_u_P_P-I_Fo_o_T.:.... -+--l--l---l--t--s_7+!1_ -+ ! 40! 

l-1_e_043 __ a --+-10f2_·_9f1_ a_e,+--o-.o+-__ o_.s+-__ o._5+-- -+1: . _ o: --~; _ss+ - +s_u_P_P--+_Fo_o_T---1- +--+- r-'i ---1t-20-1-1-i' --+--!--~ 
f-1_a_043_ a_+-10128f _ _ ,_e_s2+---o-.2+-__ o._s+-__ o._s+-_ -io! ___ .o ~ .. . _e_sl--+s_u_P_P---11-F_o_o_T+-4+-o+--o+:' _o.j-.20-+--i'i--+- ----l· : 

I-1_8_043_8_+912--811-9_83+--0-.0+---0-.3+---0._3f----o!~- __ . ~ _ .. o: 99 0 IN OX FOOT 11 J 57 60 40~ 
:_16_043_s_+-1-01_5J_1_98_3+---o._ot-__ o._3+---o-._31t--Ol._ .. _o_. o; 99 INDX FOOT j 11 54 60: .co1 . . .... -+--+--+--+-t--if--t-+-+--+-+------; 
l-1_&_043_a_+1-011_ 21_1_ea_3+---o._o+-__ o._3+--__ o_._st-__ o:t-·· .. ~- o~. ___ 99+ - -otr_N_ox_-1-Fo_o_r__,f---1--+- +--:i:-t-1+1' --1--l-1 __ .w.....:i 
16 0438 1012711983 o.o 0.2 0.2 o: o o: 95 o INOX FOOT , 11T 20 .w! 
f-----4---+----+---+----+---; .... - .. 
16 0438 1012311995 0.0 0.5 0.5 o: 0 Oi 99 INDX FOOT 20 ! 

1-1-6 -043-8-+1-012- 311- 99-5+. ---0.-5+---0.-6+---D.-1 t--·0:- -... 0. . o: .. -99-t-- -t-SU_P_P-1-F-O_O_T-t--1-+-+-+--20+-1---+i ---~ 
1-----+----1----t----+---+-~--··· .. .. .... -- . --1--+--+---+-+-+-lf--+--1--.....;..-....,;< __ ....; 
16 0441 A 912811983 0.0 0.1 0.1 O! 0 o! 99 0 SUPP FOOT 11 57 i 40i 
1----.-,.---+----+---t----+---+·--· ...... .. .. , . -+--+--+---t-+-+--+-+--1--+-+--·--
16 0441 A 10/311983 0.0 0.1 0.1 o: 0 o· 99 0 SUPP FOOT 11 54 j 40! 

f--1-B_044 __ 1_A-+1-01_1_0/_1_98-3+-----0.-0+----0.-4+-----0-.-41---0~: .. 0.. ; --9-9+---0+S-U_P_P-+F-O_O_T-t-+-+--+-+--1~1--54-~~-~,--4~ 
f-----4---+-- - -+---t-----t--- t.. . . - ... , .. -+---+- --1---4--l--+-11--1--f---+-+--.........j 
16 0441 A 1011711983 0.0 0.4 0.4 Oi 0 o __ i ___ 99 0 SUPP FOOT 11 20 I 40; 
f--------1------4-~---+------+------r---~ .. I ·t----1 
1-1_6_0_4-4_2 --f-91_1_61_1_9_43+ --0-.0t---0-.1+---0._tt---1 T i . _ 0 ~ i ... -· SUPP FOOT 3 0 0 0 j i ! 

1e 0442 10/1911943 o.o o.o 2: o 2i I SPOT 3 o o o e ! j ··1 
1-----+- --+---t---+----+ _,.. ... ~- ·-i--l---t--+-+-+-+-!f---+--+j--l-' 
16 04-42 912811945 o.o o.o 1: 0 1: SPOT S o o o! eo! : j 

~1=s=044==2==:=91281===19=45=~====a.=6:=====4·=o:====o=.4~===,36-:~ · · ~is~ . ·,a~f ~: -~!--+s_u_P_P4F_oo_T-+--:,__-t-----+-! I I J_ __ l 
16 0442 9128119<45 10.0 0.0 0.0 1; 1 2 SPOT 3 0 0 OJ j • ! i 

~1-6-044--2-I-9/-1_21_1_9_46+---S-.6+---4-.0+---0.-4t---2.f : -:.a. 2·1·:- ----I---I-S-U_P_P-I-FOO_ T-I-1-f--0-I--Ol--:0:--+-1. _...J.!_J ---... -.~ 
ta 0442 9127/1946 o.o o.2 o.2 3o: te, __ ~J ~ :--f--1-s_u_P_P-+F_oo_ r--+- 1+--o+--lol--o+--';....· - +i' _ -li ___ -li 
16 0442 912711948 ~.6 4 .6 1.0 120 19 139i I SUPP FOOT 1 0 0 D i I . ! 1---+-----+---+----+----t---.. - ... - . ~--- --+--+--+--+--+--+-+-+~:.._+---1---

l-1-6_044_2_+1-01:_26_11_94_ 6t-- -o-.o+---0._2+---0-.2+-_45_ .. _ -~: ~~ .. --+--+s_u_PP___;I-F_oo_T+-+-+-+-+!_z8__.;1_-lil--+-; _ _ _j 
16 0442 913011947 0.0 3.2 3.2 236 ~ 91 327i SUPP FOOT 3 0 0 0 25~ j ! 
I-1-6-04- 42- +-913- DI-1-94-7+---3-.6+---7-.6t---4.-0t--2;· .. --15: .. -1ar·- SUPP FOOT i 3 o o o 25 ~--~ 
1-----1---+--- -t---+----+---·· .... ··--- ··- . - . ~·-- ·-! 
t-1_s_o_4_42--l-913- ot_1_94_7-l---7-.e+---,_1 _.s+-__ 3._91----~l . _ ~~ .... ~~----+-~ - -+s_u_P_P.....J'-F_o_o_r-+-3+--o+-o-1-_ol-2-5+---1--+-1; ----'~ 
16 0442 9111/1953 3.6 5.7 2.1 24; 2 26! ! . SUPP FOOT / 1 3 0 0 I I 
1-----+---+---t---+----+----~- -----! ..... ----+-··---t---+---l----.--l--1----1--+--1--l-' --..;..· -----i 
HI 0442 9/4/1954 3.6 5.7 2.1 16; o; 161 SUPP FOOT 1 3 0 0 1 

; 
1----l----l---t--+---t-___,.·--- ... _.:L I ~ 
16 044.2 10/111958 3.6 5.7 2.1 s; 1, 7i ' SUPP FOOT I 3 ol o o 1 1 ; 

f-1-6_044_ 2--l-912-41_1_9_59+---:--3-.6t---5-.7+---2.-1t--·-4t· - .. o.---4T SUPP FOOT 3 0 0 0 24 ~ __j_'--~ 

16 0442 1112811959 3.6 5.7 2.1 37:----;; __ ,_4,_2...i.i _ __,_ __ ,_s_u_P_P.....J...F_o_OT_ -'-_1,J..__JL_-'o"-o-'--2-sL..-+_..:..! _ _jj_------1 __ --'! 
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Appendix 16 -Table 4 - Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRJA 19), August 1-October 31 time period, 1943-1998 retum years. 

Data sauce- WDFW spawnjng ground database (WDFW, Olympia WA), Oclober 1999. 

i jLower ~~pper j luv;·;··;· .......... ··f;.~·~ i 

WRIA foate /River mile [River mile Length live I Dead [dead ;vis Redds!survey IMBlhod Other species 

I-I1_6_D_44_2_ -+!_9_11_9_11_9_60-+---3-.6--ii _ _ _ s_.7_,_ __ 2_.1+-_1_0t---1 '~ -··· ~-~~ ·-· .... ___l~UPP !FOOT 1 0 oj 0 

!18 044:< : 9/16/1962 3.6 5.7 2.1 4 oj 4 ' !SUPP FOOT 1 o o 0 

20 

l-11_6_044_ :1_--t:-918J_1_9_64-I,I----3-.6-I---5-.7-t---2-.1+---3:---!oi-··-- l [ . . --2:SUPP !FooT 1 o o o 

~-6-044_:1 _ _,!;--9-{3-01-,9-6-s-+-' --3-.e·+ - - s-.7-+--2-.1+---o+---3-.:.....j ···-· 3: -· · 
!16 04421917-/1-968--lf---3-.e-t---s-.7-t---2.-1+---s+---to!"--·- ·37 

20 

----+-----1~----1-----f---+---+--~ -·---· 
.... j1_e _o_4_4:1-+-T_0161 __ ,_96___,9I ____ o._ol---s- ._21-__ 3_.2_,__52-+--1~-- ~~~ 
~a 0442 1 101611969; 3.6 3.7 0.1 o a: ___ . ~: 
;..i1_e _044_ 2_ -t-1-01_9_11_9_71_ !.__ _ _ 1_.2-t-__ s_.2_,_ __ 2_.o+-_2_1+--3~si __ _ ~; 

99 

99 

70 
.. i 

70 

1 3 0 0 20 
--r--l--1---+---+---1 

. _ tsu_P_P-+IF_o_o_T-+--1+--o~o+l _ol--23-+_1_3+--+-----1 
!SUPP FOOT ' 20 131 

·-1---t---t---t-+ -+-+--t--+-+----l 
jSUPP FOOT 20 13 
-~---+----+--1t--+--+--+--+---l--+----l 

1 3 0 0 
--,...---i---+--1~+--+--+-+---1--+---1 

_ !suPP [FOOT 1 3 0 0 21 13 

iSUPP FOOT 21. 13 

~ 0442 1019/1971[ 3.6 5.7 2.1 2 2 i ·- ..... 

f18 0442 9/14/1972i o.o o.5 o.s ssl o! 59- ao· 
•·----+----1--~+-----1---+---+---

.. :}suPP /FooT I 20 1s 

l~~ 0442 ! 1016/1972 o.o 2.0 2.0 665 13~ f. ____ a~~ : _ao: 
i16 0442 [ 1013119731 o.o s.2 3.2 353 2101__ -~~: , _ro: 

:sUPP FOOT 1 4 0~ 0 20 13 
.. ·-t'---t----;-+--t----lii--t---t---f--+---1 

iSUPP FOOT 1 3 o 0 

jf-~1_6_044_2_~i_1_0131_1_9_74-+-__ o_.s-t-__ ,_o_.o_,_ __ s_.7+-_1_1_1t--...;s j ... 1_1? . 

p_e_044_ 2_-ll-1_012_1_11_9_7_41-_ - o_.o_,_ _ _ s_.7+ __ a_7+---4+--2~t : ___ 

!16 0442 I 9{29/1975 0.1 6.7 6.6 267 1 • 

25: 

L----+----1----+----+-----~---f----~'· H" < 0 

!16 0442 : 911011976 0.0 1.4 1.4 620 29 ~ 649· 
1-------+----1----+-----+---~--f-----' . 
lt_s_ D44_ 2_ 1-; _912_21_197_6+-_ _ o_._o!-__ 1_._41---1-.4-t--1._11_8+--4-1~9 [.~~~7 
1,6 0442 I 912211976 0.0 3.2 3.2 1.330 429; ,,759. 

.~-!_t-6:_o-44_-_2~~:~ ~1-0I_-41_-_1-9:7_6:~~~~~o-._o:~~~~~e-._7:~~~~-6-.-.,;_-_-_1~9-2:_-_-_sa~e~.: -~ ~:08~ 
116 0442 9/1211977 0.1 2.3 2.2 357 2! 359 
1----+---+----+-----t---t--+---+i .... 
!16 0442 i 9129/1977 0.1 6.7 6.6 981 1151 1,096 
r-,-6-044_2_4o-10J_1_1_11_9_rn-+---o-. 1-t---o-.7-t---o-.6+--64~----S3i ·- 111 

116 0«2 j10f11!1978 0.1 2.3 2.2 9 32! 41 
1------.;.----+----+----1----+--f---·t· 
18 0442 l 9125/1980 0.1 1.3 1.2 1118 11 j 629 
~---r----+----1---~--+---l--~ 
16 0442 1 101711980 0.1 2.3 2-2 194 55' 249 
1----+----+---+-- -+----+---+--r-- ... 
16 0442 9/8t1981 0.0 0.2 0.2 0 o, 0 
~-----+---~---+------4-----r----~-4 
16 0442 9/1811981 3.5 4.5 1.0 0 0! 0 
~---+----t.,----t---t---t--+---+ .. 
16 0442 9/24/1981 0.0 2.0 2.0 25 11 i 38 
!------+----1----+------+---~--f-----
16 0442 1 9129/1981 o.o 2.s 2.6 o 1r 1 
1------+------1------+-----+-----~----f----~-
18 0442 912911981 0.3 0.0 0.0 0 o: 0 
~1-6_044 __ 2_+,-o-,-4-,1-9-81-l---o-.o~----s-.s+---3.-6+---sf-----~ 11 

---i----l---+--1~+--+--+-+---l--+---1 
70: __ 60jSUPP BOAT 1 0! 0 0 60 

80: jSUPP BOAT 11 6 0 o, 60 
.. -+---+- - +-+--+--l--+--+--+---l---1 

20 

75· iSUPP BOAT 3 4 1 0 
·- . ··- -r--+--+-+-+--+--+--t--t--+--l 

65! !INDX FOOT 32 
.60~ .... !sUPP FOOT 60 

34 
. -· 

60' tSUPP FOOT 1 60 61 

70 

60 

70• (SUPP BOAT 

55· ' INDX FOOT 1 01 0 0 38· 
-~'----+---4--+--+--11--+---1--+--~--~ 

80. 

55· 

99 ' 

68: 

7 

60 jSUPP BOAT 4 , 6 0 0 21 
·-"T---+----t-;--t---;-+--f---+--+----i 

!INDX BOAT 1 4 0 0 38 
. --+---+----t-+--+--t--t--1--~-+---1 

!INOX FOOT 3 D o 0 40 
--+---+--~+--+--+-~-+-+---+--.---! 

jiNDX FOOT 40 

~~~INOX FOOT 3 4 0 0 13 25 · 4P 

iiNDX FOOT • S 0 o 0 06 29 38 40 
--+---+---11---1---1--+--11---+-+--+--l 

!SPOT 28 39 
.. - ··~-+--+--+-+-+-+-t-+-+--l 

70 /INDX BOAT 3 j 4 0 0 
-+---+--+--~-t--t-+---+--+--+----1 

16 0442 1011611981
1 

0.2 3.7 3.5 16 Ol 
!-----+-------+------f-----+---~--f---~ 

16 70· iSUPP BOAT 1 3 4 0 24 
. ·-· ----+--~-+--t--t-t--+---l--+--1----l 

18 0442 1012211981 D~D 3.6 3.6 13 14i 27 70. 12 INDX BOAT 

~1-6_044_2-+-9-/1-4-/1_9_82-I---O-.O-I---3-.2+---3-.2+--1-0-1f---o~ 101 : 90 ~ -~-ltN.DX !BOAT 
S 4 D 0 23 40 

20 
~----+----+----1---+---+---l---:- .. . . 
16 0442 9/2411982 0.0 3.6 3.6 190 5 i 195. 75· INDX :BOAT 1 0 0 0 

---+------t--t--+---t-+--+-+----l- ---1 
16 0442 10/1311982j 0.1 2.3 2:2 3t 11: ~~ - _sol -·--+lri_N_ox_

7
:RA_FT_+--o+--lof--o-t--1+-_so_,__2_o+-_33+-- -l 

22 16 0442 . 9/13119831 1.0 1.3 0.3 4 Oi 4· 50i SUPP FOOT 3 0 D 0 22 38 
. .. --·-+--t----1--+--l-+-+---1--+--+---1 

16 0442 ! 9/2311983 0.1 2.3 2.2 14 o i 14 75! 
1

INDX BOAT 3 0 0 o· 20 31 
.. - ·+ ---t---+--t--+--+- +-+-+---1--+- --! 

16 0442 912811983 0.8 1.0 0.2 4 1; 5• 50; INDX FOOT 3 4 o! 0 20 31 eo 40 
1----+---+----+---+---+--t---'"i"--- . . · ·~ . ·+----t----!---t---1--+--t---f--+---1-- 1---f 
16 0442 1 9126/1983 1.0 1.e o.a 13 o: 13: so ; INDX FOOT 3 o o o ·20 31 60 40 
!----+----+----+---+---~--;---+ . -;. . . ~----+----+--+--+-l-+-~-~---...,1----+---1 
16 ~2 I 101311983 o.o 0 .8 0.8 4 o~ 4' 40• INOX FOOT 1 3 o o 21 33 40 

~t-6_0_442..:...._--f-1-0/-31-,-9-83-+---o-.8+--1-.o+--o-.2+---2f------+-1 i ---~~ ~ i~---· -~~-: __ -t_IN_o_x-t_Foo_T--;--1+--3+--,4 i-o-+-_2_1 f--3-3+--8-lo 1--40-1 

l-'-e_044_2_+-,_D131_1_a_as+_-,_.o+-- 1-.3+ __ o_.3,_ __ 4t----o-i. !l-----~ t ... ~_o-+!-·-t-'N_o_x--lt-F_oo_T-t--s-+--o+--o+-o-llj_-+-+--1--4-40 
Lt_s _044_ 2 _ _.!_101_1_01_1_9_83_,_ __ o_.o_,_ _ _ o_.e_._ __ o_.a-'--__ o.___· 2_,_1 ··-- · :.: --~o-'-1 ___ ,_1N_ox _ _._F_oo_T .......... _ :J_.__a.....__o..__o_.__2_o..___ss...J...._a_oL__4_JD 
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Appendix 16- Table 4- Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1 ·October 31 time.period, 1943 -1998 return years. 

Data souce- WDFW spawning ground database (WOFW, Olympia WA), October 1999. 

I 1~~.: · · -;~~-----.-, Live+ I -- !Type I ! --·-----· j 

Date IRivermne :Rivermile ,length LIVe Dead dead Vis jReddsisurvey Method iOther specles jComments 

16 0442 1011011983! 0.8 : 1.01 0.21 19 21 21 80 jiNOX !FOOT ! 3i Ol oi o l 2 1 33 60 40 

1-

1
!1_6_044_2- -+11_01_1_01_1_9. 8--~r:.~ ~:3 ...... -·1-.8·-l-~---0.-;5'f--1+.,.--31--4-+--804!1 !tNDX jFOOT i 3i .... D~--ot -O-;J ~-2-1+..,.-3-31--60+---4...,0 / 

~i 1_B_D44_2_-t· 1_DI1 __ 31_1_9s_31 0.1 2.3 2.2 o o o 90 ~: .~ !FoOT l _ .t~~~~-- ~ 1 20 
/16 0442 1ot17/1983t··· - o.8' · ... 1.o! 0.2 4 s 9 90 .tNDlt jFOOT I 1i 3! 4-:~~--:or-20-t-e-ot--il--,-40-l' 

:1=8=D44==2==:1=01=1~7/=1-~]'~ .. 1.:i . _:·_·-.. --=1.:8:~~~~0~.5:~~~:0~~~~1:~~~~1:~~85~1-' -~~~ FOOT r ~ ~~r ~~-~ ··-ot-_2o-ii_6_0+--I---4-!0 

16 0442 ,1012011983r 0.1 ' 2.3 2.2 6 11 7 85 !INDX FOOT ! 31 4 : Oi 0 20 
. .. . - --1---+---1-----1---l--+-- ' ~ 1 . ·- ·! ....... ---lr--t--i---+---1 

16 0442 10/2411983; 0.0 ' 0.8 0.8 1 0 1 55 ~ INOX FOOT ) 3i o: o: 0 21 60 40 
1----l-----~ . .. ... ---+---+--+--+-- -4----J'--·-t -- ·-· .. -+· -t--4-+----l----l 
16 0442 1012411983! 0.8 1.0 '0.2 2 1 3 '55 dNDX !FOOT : 3• oi o< 0 21 60 40 

16 0442 10/24119~~ ~ .. 1.3 i .... --1-.8+---0-.5-+---0+---111--1-I-- 5-5-L!..,.., . : .-~o~~INOX ]FOoT J .. ~~~~t_-!-i-1---0+-2-1+--60+-+--40-l 

16 0442 1012611983! 0.1 . 2.3 2.3 0 2 2 801 INOX . !FOOT ! 31 0: oi ol 21 
1--- - r---·-·"r ...... .... ----....!----+---1-----+--J-- -+---- .. ·· -· --i-t---t--1-....L..--1 
16 0442 9/7/19841 0.2; 0 0 0 30j jSPOT FOOT i i : 1 1 20 

1-1-6-044--2-l""1-o-m-1e~~ .. . o .1 · · .. -. _-_-_2.-_3:-_-_-_-_-2_.-~2=~~1_2B~-I-""----_-zo~:~~1~4_8-"~--~e--;o..;...!i-·--.-_·_· +-I•_N_ox_,_tF_o_o_T_-1-~---,-{. · ~ : ~r-__ o:-_~20--1:-_-_-4+-_-_-_:-_-_-_---1-1 
f-1_6_044_ 2_+1_0J_1_51_teB4i .. 0.1' _2_.3+-__ 2._21--2-+l __ 1_11--1a+-_ 4o41_ i•NDX FOOT ! 4 j _o~ ... ~·-o+-_2_71--+--1-----i 

23 16 0442 10/22/1984; 0.1: 2.3 2.2 1 1 2 70 iiNDX FOOT I ! i I 
1-1-8_044_2-+1-0/2-91-~-~~~ .-... ·. ~o;;~· . ~-·-2-.3+.,.--2-.2+---0+--...,01--0-1--8-5+--liNDX FOOT i~- -r~·~ ... --+,-+--2-3~-!f...--1----l 
i-1_B_044_2_+-91-1_BI_1_98~j .. _o._o! . 3.2 3.2 137 0 137 70 INOX BOAT j _·J-+r. __ o

7
;_· ·-O+j_o+-- t---1--+- --l 

16 0442 9127/198Si 0.0: 6.0 6.0 23 22 45 7a ISUPP FOOT l ! , ; 20 
l-1-6- 0442- -+1-01_1_7,-1-9_8_5r·- ·a~or·- 6.7 8.7 9 3 12 85 s UPP BOAT r -;t --; (-r-t--20+-+--1-- -l 

16 0442 911611986! 0.0: - 2.3 2.3 23 1 ~4 1 90 ltNDX FOOT . -~---~- I i 

1-1-6_044_2--1-9122/--1-9~ 0.1 : -2-.3+---2-.2+--1-81--0+--1-8+--9-0+--!INOX I FOOT l--t .... \.-+---,i---t--+--+--~ 
. ., .... -· 4 101 I . !tNDX if ·OOT : -r-~-+-t--l--+---+----l 16 0442 10/1/1986: 0.1 , 2.3 2.2 s eo. 1 i : i 

~1-6-044--2-l-1-o-rr-,1-9-a6-: a:-i •_· ====2=.3:====2=.2~===1=1:===2~~==-1_3:==90=:1_-_-·- ~ INDXx ,_Fo_ o_T-il __ , ! or -o+! -o+--2-lo f...--1---+----l 
1--- - -+-·--- - · -1 
16 D442 10114/1986: 0.2 , 2.1 1.9 14 3 17 gol FOOT ~ 1 i 20 

~1=6=044~~-2~~~1-012_-_;,-1~-~; . :: .... -o~1 i ... __ 2_._31-__ 2_.2+---13--1+---41--90-'i:--.-Li''•N_o_x_ +F_o_o_T--+-! __ 4 .. -~--~-o+--2-ot---+--+-~ 
21 16 0442 9117/1987' 0.0 · 6.7 6.7 S 0 5 75[ INDX RAFT i 1j 3! o! a 

' ----+-----4----+---f----+---~--4---~----~--L . -~·f--r--4---}---1~--~ 
16 0442 9130/19Br J". . o:oT - 6.7 6.7 4 0 4 70! INDX FOOT : 1~ -;r· oj 0 21 
f-1-6_044_2-+-10_12_1_/1-987~ ........ o:O:.. 6.7 6.7 0 3 3 ao INOX FOOT 1 1~ · ~- -4!-i --ot--20+-6-0+--1----1 

1-1_6_044 _ _ 2-!_91_1:~1-~~l ... ~:oj" ___ 3_.2-+-__ 3_.2+-_1_.cs+-__ ,.J-_1_4-lsl-_7o+l _ -~~~l. _:I ~=L .. ...;~~--+--2_,+..,._6_11---1---l 
24 16 0442 10/4/1968, O.o ; 2.3 2.3 163 28 19'1 65 ~ IRAFT j ·! : i 

l-1-6_044_ 2- +1-01_1_311988: . 0.~:· ----2-.3+--2.-31--20-l--1-44-+-,-64+--6-0+-- jiNDX I FOOT i ----·t ·-t---~-+--2-11---6-1+---1----1 
16 0442 ~~/1S~S1 ·~ ~ .· _--_ _ 2_.-131--__ 2_.3+---74-_1_1+--_ 18-1-- 70+---- INDX RAFT ~ 1i -~~--~0-·i--0!-2_1+-6-0+--!f-----

t-1-6_044 __ 2_-r-I _ 9/8/1989! 0.3 6.7 6.4 2 0 2 60 IINDX rooT_t~J_j_,_1_,_ol-_24+--t--ll---l 
16 0442 I 91_161-~_s_·a~ ! - · o.o: 6.7 6.7 2 o ll 10 pNox FOOT ! 1 ~ 3 : oj o 
1e 0442 T 9/28/1989] o.oJ_!:~--------2~--3:-_-_-_-_2 ___ -13:~~-,-a~~~~~3:~~~1-13.L~---_6-0~I-··· ·-· IN OX jFoor 111· "3! · --ol-ol--+---1---+--~ 

1-1-6_044_2_+ !.-,~~~1 __ - o.o. 6.7 6.7 oi o o 7o ·~x IFOOT 1--i-.; __ ol _o+--1--t---+- --l 

... 1_6_044 __ 2 ---!1_1012_01~~~~1 o.o; __ 6_.o+-___ 6_.-loi--1+.,.-· -loi---1+.,.-a-o+- jtNDx __ FOOT _!__~ ~~-4T+---o+--2-14~-+-+---l 
1a 0442 I 9120J1990i o.o i 2.3 2.3 o o o as "'liNDx FOOT ! ~ : ! 22 eo 
16 0442 l wi2/199Q; ...... o.4!. - -0-.0+----D.-01--o+;--DI--o+--3-5+-- !SPOT FOOT j ·- ·r·-+:- -+,--+--.J-----I'i---+----1 

160442 l10/15119eoT" " ·-·a.~T oj a 0 25 SPOT FOOT i ~·-T i 00 25 60 

f-1-6_044_2--+ j'-101-1-tt199o:,i --·- 'O.Oi 2.3 2.3 si 0 8 INDX FOOT ! ·r - -1-+--1-2-5+--6-01---81+---1 
___ _, .... . ·---+ ' I eol ~~--:-' -r-i -t---t---+-+---1 

1-1_6_044_2_ +!,,_01251 ___ 19~~~-·--· 0.4, 0.0 I 30 SPOT FOOT i ! i ! 00 28 

16 0442 .l 9120/1991 : O.Oj 2.3 2.3 97
1 

7 104 eo INDX RAFT i 3 Oi Of 0 24 60 

f-1-6_0_442--+-913- DI-1gg,t·-· 0.1j 6.7 6.6 54 12 66 75 tNOX .RAFT 1 1 ;r-0-il~-0+-60+--i--1---l 

L-1_6 _0_44_2_ l 10/81199~ _ _ o.ol 2.3j · 2.3 33 28 61 60 INDX ;RAFT I 1 31 41 o 
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Appendix 16- Table 4- Historical spawning survey data for Hood Canal ESU, and WRIA 18 we$t of Dung 
(> WRIA 15.0369, < WRIA 19), August 1 - October 31 time period, 1943 - 1998 return years. 

Data souce- WDFW spawning ground database (WOFW, Olyl!1liB WA), Odober 1999. 

!Lower :Upper : Live+ 
jType r -· ...... . -~-------.----, 

I 

WRIA Date ! River mile :River mile I Length Live Dead dead Vas Redds I survey Method I Other species .Comments Agency 

. I I j • ' I 
16 0442 101221199~ ~ o.o .. __ 6~7L __ s_.-!7_......:.·2+---9i-_11+_s_5+---+IN_o_x_+RA_ FT_ ,!. ~ ; . ~, ~: . .. ~~ .. _so_~.,--2-'-+-_,1----l 

9110119921 0.0 --~-3;-: ·--2.-3+-_1_17+---3+-_1_2_01--8--'01---+1-N_D_X--1-FO_ O_T_,.·. -~ ·-~ .. o~·- 1..;.:_2_0::- _6_0+--8-;1 - --; 16 044:? 

16 0442 912111992' 0.1 · 2.2l 2.1 170 18 188 70 !INDX I FOOT ! 1 0 o· O! 21 ! 60 61 

1 
912911992! o:o: . :~!-~:~---. - -2-.3+-: -234--t--2-9+--2-63-i--70+ - --ri-N_D_X--fJ-IFOO--T- 'i . o o· o ' ..... 1-+T_ ... =2=1:=so=:==81~====~~ 16 0442 

16 0442 i 10/7/'jggz: · o.o; 2.3; 2.3 37 101 138 75 INDX FOOT ; 20 61 
1------t- -·.. • . ---+----+-- +--+--+-- -+--+----· .... , . " 
16 0442 ; 10115/199~ [, 0.0 2.3j 2.3 2 44 46 90 INOX FOOT , ! 20 61 

16 0442 ; 10122110~2i o.o_ -2.3! 2.3 9 8 17 60 INDX Foo'Tj: ·:~.~ -~- .•. L._31--l-_6_1-t-_24-+----ij 

·116 0441: j 918/1993 ~ C.O ?~~+~--2-.3+---0-t---101---0+--5-5+---+-IN_D_X_-1-F-OO_T i o. 0 0 3 J 24 38 60 

16 044~ I 9/21i1~3.;. 0.0: 2.3! 2.3, 8 0 5 85 INDX I FOOT·: ··:·. ! . T 20j 60 61 

16 0442 9121/1993! 

16 0442 I 9130/1993i 

1 B 0442 I 9130/19~3 :· 

0.0 . '2.31 2.3 8 o 8 85 INDX FOOT r .0 0· 1.: .... sr-· 20 60 · 61 
• . I ........ _ ... ·• 

o.o .. . .. r- 2_.3....,.j __ 2_.3+-_s_7-t---31--_e_o+--90-t---'I-IN_o_x_+F-o_o_T o; o 1 s ~ 2G 81 
2.5 6.1 3.6 2_ 0 2 90 SUPP FOOT··; o' a' 1 · - J:-2-0+--60+--1---1 
" ' ,_, - +-- - +---+--11---+--+---+----t-- .. ..:. ' ....... -<-· -1---t-+---1 

l-1_6_044_2_+-1_o_17_11_~~~; o.o .... -~:-131--__ 2._al-_21+--7-t-_2,s __ ao+-- -+•-N_ox_+-Fo_o_T_ j_ _o: 1. 3 · ... ~: 20 60 e1 

16 0442 1017/1993 2.5 8.11 3.6 12 0 12 BO SUPP FOOT ; 0; 1 3 4; 20 60 
I-1-6_044_4:--+'11_0_11_8/_19Sa~ 0.0 "2_-a+l--2-.3+--27-+--3-+--3-0+--9-5-i-- +-IN-DX--+F-0-0-T- f. o: t 3, . ·;jr·-20+--60-+-6-11 i----l 

... --+-----+---+--~----+---r--~----1---! 

16 0442 10127/1993. 0.0' 2.3 2.3 Z'( 2 29 70 INDX FOOT 0 : 1· 3i 41 21 BO 
.... .. ·-+---t--t--+--+--t--+---t----, .. ... . . -+----t--.,1--t----1 

St 

9112/1994; o.o · 2.31 2.3 6 0 6 95 INOX FOOT i ! 20 60 61 
I-1-6-'-0-4_4_2--1:-9-11_9_/1.-9Q4 0.0: ·--2-.3-i---2-.3+--8-2t---0+--8-2-t--9-0t--+-IN_D_X-I-F-O-OT- -;

1 
1 "'4j 20 eo 61 

16 0442 

16 0442 1 9/28119~4 0.0· ... _ .. =2=.3~~====2=.3====7=1:===-4:1-_-_-7=5:==90=:===::1N=D=X==:F=O=O~T __ ; o. o' ,1 .~. -~l-!_2o_,l_s_1-t--l---l 
16 044:< 

16 0442 

16 0.442 

16 0.442 

tC/711994: 
: 

J10117/1994; 

1 81i'/19ss ' 

8128/1995i 

16 0442 I 9J8/1995: 
t -- • 

16 0442 9ft911995: 

16 0442 9/19/1995 

16 0442 10/211995j 

16 0442 1 01211995 

16 0442 I ~ Of2311S95·: 
16 0442 11012311995. 

16 o442 ! 91511!~96: 
16 0442 i 9/1811996 

16 0442 ! 913011996: 
. --· .... : 

16 0442 ! 101711996 
1-----+---·--· . , 
18 0442 110121/1996, 
1---....... -··-· .. 

O.o: 2.3 2.3 72 31 103 90 IN OX FOOT : 1: 4 · 0' OJ 20 
0.0: · --2.----l3 i----2."""31----18+--1-9-t--'Y7+---95+---+IN_D_X-+F-O_O_T-~ 1 4 0 ~ 'o i 20 61 

.. 
01 0.0 0.0 0 0 0 20 SPOT FOOT ; l 27 60 65 

.... - ·j--+--l--~----1 

.. __ e_.7_,_ _ _ s ._,71--_a_9+---o+-_39+-_s_s+-- -+-s_u_P_P-+RA_ FT _ _ . ~, .. 3 . ~- . _?-+>j_2_3..__6_o+-_61_,__---l 

o.o 3.2 3.2 281 1 2.62 90 IN OX RAFT 1: 3 4 , 0 i 00 20 60 
- · ·- ---+---+--!--+----+---+--+---+---~· ·-·- .. . , .., -t--+--lf---+-- -1 

0.0 3.2 3.2 1,570 61 1,631 90 · INDX FOOT i 1; 3 4 ~ 20 60 61 
---il-- -+--t---11---t--t---l--+- .. . " . 

3.6 ' ... ___ 6._71--·-3_.1-t--8+---0+--"""181---90-+-- -+S-U_P_P-t-FO_ O_T : .. 1. 3. 4 , O! 20 60 61 
0.0, 3.2' 3.2 350 124 474 80 INDX FOOT , 1• 3 4; 0 21 60 61 

-· ·-'--+- - -+--1--+--+--+---t--+--- l .. . l .. -f-+--1---i---1 
3.1 6 0 a 80 SUPP FOOT l 1 ~ - .. -+i_2_1r-6-0+--6-11----1 

0.0: 2.3 2.3 6 3 9 80 IND)I; RAFT : 1· 3 4 o i 23 60 61 
- ---+-----+----1----+----+---+--~---~--- t -+---+---+----'1----~ 

2.3 ___ 3.-111--__ o._al--2+-- -or--2+-_8o+---+s_u_P_P-+RA_FT __ t. .. , ~ 3 ' 4 ... __ o+l _2_,31--60-+- + ---l 

0.0 2.3 2.3 305 0 305 95 INOX FOOT i 4i 0 0 · 0 20 33 61 
.... " .. - + - - +---+--11----+--+---+---+---- ~ . J >-·-+--+--+--1----1 

2.3 3,04~ 69 3,110 80 INDX FOOT ' 4; 0 o· 0 20 60 61 

0.0; 

3.6' 6.7 

0.0· 2.3 
o.o: ·---2.-31----2.-3t-1-,ri1-6+-- 9- 5-0-t-2-,9-26-+--95+-- -+1-N-DX--+F-OO--T ' 4, -0· 0 ~ .. oi 20 SO 61 

• .. -··-1-----f--- +-- -t---!1----11---+---f-·- . T 

0.0 ... ___ 2._3+---2.3-1_2_4_0-t--7-89~-1,_029-+-85-+--II-IN_DX_-+F-O_O.:.: •. : ~: . o: OL_ _o-t--21-+--t---t---l 
o.o. 2.3 2.3 19 231 250 90 

.. _,_- .. -+- - -+---+-- -t---+--+---t---11----
INOX FOOT 23 eo 61 

16 0442 6.7 0 0 0 95 SPOT FOOT , 
1-,-6-044--2 -:-1,-91-41-1~97;· o.o: . _ .. -2-.3-t---2-.3+--"""101--- 0+--ot--7-5i-- -ti-N-O-X-II-F-00--T ·; 3 0~ o[ -· o 21 80 

' 8122/1997 20 

16 0442 9/10/1-997·: 0.0: .. --2-.3+--- 2.-;3--20-+---0I---20+--9-0+----t-IN_D_X-+F-O_O_T • .. 3; .. 0, . -of"-o-+--2-0+--60+--8-1+---'--1 

18 0442 912311997! o:o; .. · --2-.3l----2-.3+--17+---2+--,-9r--85+---+I-N_D_X~-RA-FT-·: ... 3: s: .. -o , 0 24 33 
" ... ------i---+--t---l--1---t--t--+----,· -· ~ -·- - -l--+-+--+-+--1 

16 0442 9/.<3/1997i 2.3 6.7 4.4 0 0 0 85 SUPP RAFT : 3; s: O! 0 24 33 
,. .. - - -- ----f----t---t-- -+---t--+--1---+---r---·, ..... ·i--+---+--T-_,1-----1 

l-1_s_o_4_4_2--t_81_1_21_1~6L ... o.~ ____ 2._31-_ _ 2_.3-t--o+---o+--~o 1---90+-- -+1-N_ox_+-Fo_o_ T_ J ... -L ... --~- .. ·+; --+1_2-;o _s_ot--;'----l 
16 0442 Bn411998: O.Oj 2.3 2.3 0 0 0 95 INDX FOOT i ; ! 20 

t-,-6-0_4_4_2--i- 9.121-100St·--·· o.or----2.-3+---2.-3-t---7t-- o-t---7+--9-5t-- +-IN_O_X-I-F-O-O-T-rl--- \ ... ,I-+ -2-0t--60+--6-1-t---l 

~.-I1_S_0_44_2__.j_91_11_11_93~~-~~.o ! 2.3 2.3 98 1 99 95 INDX FOOT- 1 ~{~_-_o-'ii...-o-L-_2_DL-60.--L-6...J1 --...J 
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Appendix 16-Table 4- Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
f ·-'/RIA 15.0369, < WRIA 19), August 1 -October 31 time period, 1943 - 1998 return years. 

De... ><ouce - V\IOFW spawning ground database ri'JDPN, Olympia WA}, October 1999. r= o~e =r=~~·~:r:~~Len~ ):Toe:-· j~• ~-:-ed-.-,-Vl-s--,l_R_ed_d_sr-:-:;:--,,....M-e-th-od--.O_Ihe_r_sp_ec:· -. -=~~~5-- ~~! 
16 0442 9/21/1998 0.0: 2.3i 2.3l 144! 31 1471 goj INOX FOOT 4! 0! O! 0 20; 60~ j I 

i1s 0442 10/1/1998 ·; · · · · ·· -..,.- · ' · ,1 149 a5 INDx FooT 1 4: --·o: ·o ·2o: -eo; .,611--: 
1-----+------r---o.o; ______ 2.3! ··-~!..4_L. __ .,3 1 . , _,,___-;..• ---1 

16 0442 10/9/1998 0.0, 2.3j . 2.3! 14i 56i 7oi 70 INOX FOOT 4 1 !. _-o~· .-~[·-~~--~-eo! 61~ 
,_1_6_044_2-1-1-01-19-/1_99_8+---o.or . ···:;:;:---·2.;-r------V ---OI 1 85 INOX FOOT 4 1i __ o: o: 23' 60 61j 
1------t-----+-----:.. ... ·-----.------+---+----·;---+--+--+---+--+--+--+ --'---i----1 
16 0442 10/27/1998 O.o: 2.3: 2.3j 41 Oi 4 95 INDX FOOT 1 4!. ·a< ·0~ so: 20: 61 

--- ·- .. ·- .. -"'·-----··r----;j--· -+. --'----+---! 
16 0442 A 9110119761 o.oj _ _ .. ~ 1 i 0.1: 0

1 

___ 3: 3 90 INOX FOOT ! 20' ~fn 

~---:-:-:-:-:-~---::-s-~:-:-8:+----::t u---::: -- ::! :1 :1 :· :: ::: :: ; i :} ~m 
i-1_6_044_2_A-I-1-0/-10-/1-983--+--·o.o::_.·::.: -~2~~-= 0.21 ~~1 0 99 0 SUPP FOOT L. ~ :. ~1_; __ ] I 40 

I-1_6_044_2_A-I-1-0J_17_11_983--+---~~i.. - --~-.:L__ 0.21 o: --~ 0 99 SUPP FOOT +-- ! .. 20; - I i 40 

ts 0442A 10124/1983 o~:···· ..• o.2i_ o.2J j__ Ol o 99 SUPP FOOT I .-.L ' .-.·~;· -·····2~.o~.:,'._-.-.. -2.-~.~.:~ I ~~ 
16 0442A 10126/1988 oo: 0.2: 0.2 O' 0 0 95 INDX FOOT i 

1-1_6_044_9-f-1-0/-19_11_943--+--o·.o:··_.· ___ ~-~ 0.2, 7 ,j el INDX FOOT 3 ol>Lo, .. :._l i 
~1_6_044_9-r-912_8_11_945--1---0.0! 0.21 0.21 10 2 12 INOX FOOT 3 Oj 0 .o: ... l .... i 
16 0449 1011711967 o.o[~~·.~ 0.2! 0.2 o 1 1 tNDX FOOT 1! ai o: o 20! ! I 

1--1-6 -044-9-t-9-12-8/_1_96_9t----o-.o: 0.21 0.2 5 o
1 

5 90 INDX FOOT 1 sj o;· .· 0~ 20, ! i 
16 0449 101811969 . - ().o[_ ~-:. 0.21 0.2 201 el 28 99 INDX FOOT 1 j 3! --~: 0~ ~?~.·. -~·+-! -+~---i~ 
16 0449 9118/1974 O.Oi 0.31 0.3 0 0 01 99 0 INDX FOOT 0~ Oj o: o: s._7_' --~' ; 
1----1-~--t---~--------~--+--,_--+-~r--+-~--+---l---i~~-
16 0449 10/17/1979 o.o! 0.2! 0.2 oL __ o o 99 tNDX FOOT a ol o: o . : , 

1-1-6 -0-44-9-1-1-012/-1-98-1-!-----0-.oi- ·----0-.2-+i--0-.2-+I--1-4! -Ot--14-+! -8-St---i--IN-DX--+-F-OO-T-t~1-+1-3_,_! . -~: 0 .· .. ~ :~· ! j 

1-1-8-0449--r-1017_11_9_81+---o.·o-': ..... o.si -·--o.-s+-l--t2r--o+---2+!. -1-5-1---t-l-ND-X-+-F-OO-T-+-sr--...!-oj o; o 28: sa! 40 

16 0449 1011411981 o:oi.- .. ---0-.3+-j--o-_-31---8+---3+1--1-1t--9-19 f----1-01-IN_D_X-1-F-O_O_T-1--1 f---3-4j .. 4: o: .. . --+-i -+ !i --4-fO 

~1=s=o=«=s=~~1-01201_-_-_1~9-s_1:~-------~~r~_··-_o_.s-i:,__ __ ~o-.3+---1+--s-+---7+-_s_o+-_2_s+'-N_o_x-+F_o_OT_+--1+----7s~ o (; >iL_l ...... ; ===·===4:o 

16 0449 1012711981 o.~--- ___ o_.s+! ---:--o-.a+--o+---o+---ot-_so-t----+-JN-ox_-+-F-O_OT_t-+-:
1 

as, 11; 1 40 
.1-1-6_044_9-1-1-0/61-1-98-3+----o.oi ---~::L- 0.3 o o o 95 INDX FOOT 3 o!. ~o~ ··o: ~~-,---··--·=:~==:I,===: 
18 0449 1011211983 o.o: o.31 o.3 o 1 1j 95 tNOX FOOT 3 oi. o: o 20: 1 

1-1-6_04_4_9-l-1-01201_1_9_83+--·-o.--+oi •.. --o:3f 0.31 o
1 

o o 95 tNOX FOOT -· 2o: --+!-+----! 
1-----+-----+-,--------+-. --. ·-·-+----+---+--+---+--+---t---t~-+--+--; ' .. " .•. ---1--------+---l 
16 0449 10/26.11983i. o_o; 0.3~ 0.3; o! 0 0 95 INDX FOOT 3 Oo o; 0 20; ; 

1 
t-16_044_9-t-9-,-16-11_9_86+--- -o.oi ·-· ·-o.;f'- -o-.3+: --to --o+---,---ol---9s+-+,N-o-x-tt-F-o_o_T+-t--r. ... · · ·• -r-+--..... 

1-16_044_&_1-e-1221_1_9_86+----·· o:~[- :~ .. ·:_-o-;_3--;-i_-__ -_-o._3,_j_ --a-+---o+,--o+--9-91---+-IN_D_X-+-F-O_O_T-+--!---1 . . . ~-- _-_-_-+-! _:~-=--=~ 

l-1e_o_44_9_1-10_1_14_11_9_86+----·-~·~L_ ___ o_.3_l_ 0.31 o' o o 90 INDX FOOT .t ... -~oL_.--+-! -+---1 

l-1_a_o_«_e_· --+--912_0_11_9_91+---~:~~--- -~~ 0.21 1i o 1 99 INOX FOOT 1 3L_o· 0 :~~ __ _,
1

,__-+-: ---1 

1--1_6 _044_9_1-1-01221_1_9_91+--- __ o:~L . --·~~~---o-.1+---o+~ __ o!---o+-_8_5+--+-su_P_P--+F_o_o_T-t-+- i .... T 

16 0449 91811993 o.o: 0.21 0.2 ol ol 0 95 INOX FOOT 
1-----+----t-----·r -·-----..___--+-----1------l--+--+-'----'-----+--+--+- +-- :. 
16 0449 9/21/1993 0.0. 0.2i 0.2 0 0 0 99 INDX FOOT 0 O! 0 3 
1------f----f---·-t-- ... ·--:-+---·-·+-----''--- I . ···• .. 

20; ! 
2o~· ' 

16 0449 9130/1993 ~--- . __ O!L_ __ 0.2 0 ol 0 95 INDX IFOOT 0 of o' 3 20i 601 
~1-6_044_9--1-1-017-/-199-3~~---0.0! 0.2~ 0.2 01 0 0 95 INDX FOOT 0 .Oi-·S;- 4 20! -6o+l~---+~---f 

16 0449 10127/1993 o:or·--().2f' 0.2 o o 0 95 INDX !FOOT 0 oi O' ·3· . :io~-- ; j 
16 0449 10110/1995 o.oi~-~·- ·o:z! o.2' o o o 85 ltNDX FOOT 41 ~· '(,f o:· -23'"':· -60+! -+~-----! 

1-1-8-0449--1-1-01-10-11-9-95+--- O.L_0.31 0.1 11 0 1 85 SUPP FOOT 4 ol .. 0:···0- 23!eol 

,16 0449 10/23/1995 0.0• -···· 0.21 0.2 1 0 1 95 INDX FOOT 4 01 of"- o-:---·20--+-• -6-1+ !l--t----1 
:------1---+-----'-- --t''---+--+--;---1--+--+---+--;-t--l--·'"" .... c. ----+-,__-+---1 
16 0449 10123/1995 0.2~ ... 0.3j 0.1 o' 0 0 95 SUPP FOOT 4 o• 0! o 20! j 

f--16-o-44-9--+-91-221-19_9_7!----o.--'-o: _ o.2r o.2 o o o eo pNox FooT s 1 ····-·-:- -2-o;...i -6-o+-1-t---t 

•.;044 __ e___.__9_1221_199_7.__ __ o_.2J.. 0.3L 0.1 0 0 0 90 SUPP FOOT 0 oi 0[~--~ _ _._l_..._ _ _, 
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Appendix 16 -Table 4 - Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1 -October 31 time period, 1943-1998 return years. 

Data sauce-WDFW spawning ground database (WDFW, Olympia WA), OdoiJe( 1999 . 
. -... ··-· . ~--· ---,--.-----r-- .--------,..------- ----· 

'

lower Upper j i !live + I I Type j 1 · 

VVRIA Data River mile River mite Length I Live ioead :dead :Vls Redds survey Method other spacil!5 !Comments I Agency ! 

16 ossa I 9128/1983 o.oi 0.2 0.2! o' o_ o! 9oj o SUPP FOOT ! I i 11] 20: - -L--~J 

:: :::: ,~:~:: ::: ::: :f .. -~~· ·:; ... ~~-- :: ~ :~:: :~: : i ~:r I ) ___ ::; 
l-1_6_o_s_se_+1_01_17_1_1s_e_sl-_ _ o_.o+---o._21---o-.2+-~ __ .?: o~ .· ~i.· 99 SUPP FOOT ~ 201 I -~?i 
l-1_6_o_s_se_+-'012_411_e_B3+--- o-_o+---o_.2+-- -o._2_rj -----~: o .. ol__ 95 o SUPP FOOT ; 11l 201 1 ----~-
l-1_7_o_o_o_1 --+_912_811_9_83+--- o._o-+--,--o-.1-+-_ _ o.-;.11 ___ o ; .. o .... ~;_ ee o INDX FOOT 11 20 so j .~~ 
17 0001 10/1011983: 0.0 0.5 0.5! 0 ~ 0 Ol 99 0 INDX FOOT 11 20 1 _40i 

~1=7=0=00==1 =:=10/=1=7,=11=9=83:=====0.=0:=====0=.5:=====0.:5~ ~.· .. -- -0- o: . ..0 t:;-~~9~9:. ~~~o:""s_N~D~X~~~F~OO~~T~:~~~~~~~:~~:~~1-1;-=54--I-+: --·~+--+-~ _. -"-;cil 
l-1_7_ooo_ ,_ +l1_ol_3_11_19_8_31---o-.o+l _ _ o ___ 5+---o--+.si.__ o o ~l 99 o INDX FOOT , 11 54T 1 40! 

:-1_7_o_oo_2_+-91_1_71_19_7_91-_ _ o_.o+-__ o_._o+-_ _ o_.o+l- . . ~: . o . ~L SPOT FOOT 1 ! 541 T--=.·~ 
17 0002 1012211979 0.0 0.2 0.2! o. 0 , o: 80 INOX FOOT I I : : I I •, 
1----+---1---t--- -li-!---tl- ... L-+---+---+--:---1---1-+--+--1--+--+, -+--
17 0002 10/17/1980 0.01 o.o, . - ... .! SPOT FOOT I 54, I ; 

l-1_7_o_oo_2_+-912--91_1_98_1+---o._o+---0-.2+---0._2~i . .. ! : o: o; 99 IN OX FOOT 11 20 57! ~ 
11 0002 1018/1981 0.0 0.2 0.2: 0 0 "(if- 99 INOX FOOT , 11 20 57!l .w; 
1----1----+-----+------~----+ . . -~-~--r--r--~-t~-+--~--~~-+- -~ 
17 0002 10/16/1981 0.0 0.3 0.31 0 0 0 1 99 INOX FOOT 571 ' i I -40i 

. - . .. "1--+---1---+---t--+-1--+---+--+---+-+--·" 
1-1_7_o_o_o2_+·1_01_2_o_n_ee_1+--- o._o+---o_._2+-__ o_.

4
2L_ _ _ .~ : ~ . . .. o 99 INDX FOOT · 1 40j 

17 0002 10/2911982 o.o 0.2 0.2! 0 o ~.i.. 90 INOX FOOT 0 0 o 0 20 33 31! 'i 
17 0002 10I2Qf19B3 0.1 o.o o.ol · .. ·~~ o oi 99 SPOT FOOT 

1 
6o ! j ··1 

17 0002 10./23/1997 0.0 0.3 0.3i 0 0 o f 95 INDX FOOT 4 0 0 ol 23 1 : 
!--------1:-----+--+---t------t- : .. -+----ii---+---t--1-11--t--+---;--+--t-t---· -~ 
ji-'1_7_000_ 4_ +'-9_11_71_1_W_9+--- 0._ol---O-._ot---O-.O-it-·_ .o . ~. .. Oj SPOT FOOl 54 i ! J 
17 000-4 1012211979 0.0 0.2 0.2; 0 0 0 80 INDX· FOOT I I; 

1-------+------,_-----+------+----4-
57 17 0004 10/17/1980 0.0 0. 0~ I 99 SPOT FOOT I 

1-------+---,_- - -+----+----- ·- .. . .. --i----+- - +----+-- +--1--t--1---lf--+- +--i---- • 
17 0004 9129/1981 0.0 0.3 0.3l · o. 0 -~~ 99 INOX FOOT 11 20j 01 -40; 

17 oo04 10/811981 o.o 0.3 o.3! _o_ .o. __ o•t-· __ e_et--+J_N_o_x-i_F_oo_ T-t--i- +--+--7--,,+-_20.,__07-+1-,... .. __..;o ; 

t-1-7 _o_o_04- +1_0J_1_61_1_98_1-t--- o._o+---o._2+---o_.2_.,! . . . o. o ' ...... _ot---99-t---+'-N_o_x-I_F_OO_ T-t----1- -t' - +--+-57+! --i!t-~~ 
17 0004 10120/1981 0.0 0.5 o.s: 0 0 0 99 INDX FOOT I ! 401 
1------+----t----+- --+-----,--... . .... . ...... +--+---t----+----+-+--4--!r-+--+--+--+---
17 0004 10/29/1982 0.0 0.3 0.3; 0 0 0 951 INDX FOOT 0 0 0 0 20 33 60 
1-----J------+-----+----1----:-·- ... 
17 0004 11128/1983 0.0 0.1 O.tJ 0 0 0 99 INDX FOOT 11 54 so[ -40: 
1----1----1---+----+----~. .. +-+--+--+---1---t-+-+--t-+-+--i----·~ 
1-1-7 _0004 _ _ +1_'){_1_DI1_983-+---o._ot-__ o_._7t-__ o_.7_,! .. __ · o o, .. -o-t' _9_9+-_o.,_rN_o_x_+F_o_o_T--+-+-+-1- +-1-11-54-+--1-- 40: 
17 0004 1011711983 0.0 0.7 0.7l 0 0, 0 (19 0 INDX FOOT ~ 11 20 40l 

I-1_7_00_04_+1-'J_1201_1_98_3+---0._1l---o-._ol----O.~ _ 0 0' .. . ~0-t';_9_9+---t-S_P_O_T-+F_O_O_if-t-+--+-II-+--6-0I---+-' -l--_j 
11? 0004 1013111983 0.0 0.7 0.7i o· o o1 99 0 INDX FOOT : j 11 54' j 40j 
!1-.,-7-00-04-+.-~0J-2311--99-7+---o.-ot---o.-st---o-.-+s : · · o= o. --o! es JNDX FOOT ) ; 1 2<1 1 i 
l-1-7_0_0-12- +--9/21-1-95-9+--- o.-o+---0.-6+-- -0-.st·· .. 8·: 1' .. 9 SUPP FOOT 

1 
00 ·-2-0~-,-31--·-··~ 

1----+---+----+---+---~ ' .. - -lf---lf---+---1---1--+-+--+----Jf---+-+--+--·--· 
17 0012 9130/1959 0.6 2.6 2.0j 526 75 601 SUPP FOOT 4 0 0 0 00 20 13 1 

!----+---+----l----1- --+- .. ··--t--+---t---+--t- 1--+-+--+---lf---t--t---i 
17 0012 1!)/18/1960 0.6 2.6 2.0j 12 122 134 SUPP FOOT 1 0 o o 20 13 60 ; 

I-1-7_0_0_12-+1-0-12-7/_1_96_1-t---0.-6+---2.-6+---2-.0-+: - . 1 3 . ·--4+--+---t-S-U_P_P-tF-OOT--t-1+. - 4r.--0+--0+--2-IO f-00-+1 ·-13 c--"""J 
1----+---+----+---+----+· ...... ~ ....... ---+---+--+---+---f--t--+--+--+--+--4--+-- -
17 0012 10/14/1966 o.o 0.6 0.6! 134 606 740 SUPP FOOT 4 o o o 201 13 60 
I-1-7_D_0-12-+1-0J_1_4/_1...:.~-+---0.-6+---2-.-6+---2-. 0-I,~r-.. 75 «z: ... S-1-171--l- 2-7-1tS-U_P_P-t-FO_O_T-l- ,+-.-t--OI--0+-20-+-,3-t<!·-6-0l--j 

I-1-7 _0_0_12-+1-0J_1_0/_1..;,98-7-I---o.-o+---2.-6+---2-.6-lr~-6aS ' 282;·- 947 SUPP FOOT 1 3 -4 01 28 so -1--131,..._--; 

l-1-7 _0_0_12-t-912e/'1--968-ll---o.-o+--- o-.6-+---o-.s-r!
1 

··!~2·· ·· ~~~;.~-.o-94-+j--+--t,-ND-X--t-FO-O-T--+-+--+---+!-t-20-+-,3+--o-lof-- .... ~ 

l-1_7_o_o_t2- +-91261 __ 1_9s_s+-__ o._s+-__ 2._s +-__ 2_.-:o!,__,,~~2j .. 1: ~~~j .. _2_.140_}+!'_-+- -lf-IN_o_x_+F_o_o_T-+- ,-t--ol--o+-o+-2-IOI-1-3+-I _oo+ --li 

l-1_r_o_o_12_ +-912_BI_1_9s_s+--- o._of-_ - 2._e+-_ _ 2_.-ls!f--5~~ :-- .. ?_sj ___ ss_5+-_s_o+--+JN_o_x_I-F_o_o_T-+-1t-4+--o+!,_o+-_2o,__1_3f---+l- ---,!i 
17 0012 912511970 o.o 2.6 2.61 315: 48i 363 80 fNDX FOOT 1 01 o o 2<1 13 I 
l-.- - --'----..l.....--.......L..--- -"--- --..J....- -·· ... ~ .. ·---'---'---'----'----'--'--'-~'--'--"----'---L--l 
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Appendix 16 - Tabte 4- Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369. < WRIA 19). August 1 -October 31 time period. 1943 - 1998 return years. 

Data souce- WOFW spawning ground database (WDFW, Olympia WA), October 1999. 

~--.. T· ]Lower Upper ! , ·· · :u~;~---· ··-·;····· !Type 

IWRIA !Date _Rivermile Rivermile Length IL~a [Dead ~dead !Vis jRedds!suJVey MethOd Olharspacias 

11 0012 I 9129/1971! o.o 2.6 2.6 739! 27 766' so! !JNDX FOOT 1 4 o 

l17 0012 [9i25/1972) o.o 2.6 2.6 586; 2_1 ____ ~: 3'of- llNDX FOOT 1 4 o 

!17 0012 ; 10/4/1972] 0.0 2.6 2.6J 1.122: 156 1,278: 85t IINOX FOOT 1 0 0 

l11 0012 ··-r,-0/1311972~ 0.0 2.6 2.61 2081 . im1 .. 1:009i ··aiif.. INDX FOOT 1 4 0 

~ ~j 10/4/1973 0.0 2.6 2.6j ~i .. 803'·1_:~7~~- ~!o.J INDX FOOT 11 0 0 

0 

0 

0 

0 

0 

Comments 

20 

20 

20 

20 

20 

13 

13 

13 

13 

61 

' 

~ i 9/1811974~ 0.0 2.6 2.6! 65: 1 66: eo] 44 SUPP FOOT 

f170o12l913011974i 0.0 2.6 2.6 402; _ ~4- 4
3

86

7
_
4
: j:· ·::~9- o00f, _ --2=16~S=U=P=P=:F=O=O=T=:==1:=....,4:':---0~==0~===:==~===:=--~ _ ... 

!110012 ;10116/1974i 0.0 2.6 2.6 24: 350 iif 156 SUPP FOOT 1 3' 0 0 
1-11_7_0_0_12-_-_J- 9/8/19751 0.0 2.6 2.6 29' 1 30: -8--0:~---6+--S-lJ_P_P-+-FOO-T---lf--3+--0+--0T--Ot--60+-T--1-·---

i 17 0012 i 9116/1975 0.0 2.6 2.6 201.; 5 2~f-_7sr 138 SUPP FOOT . 4 0 0 0 -=.:-... 
60 !17 0012 : 9122/19751 0.0 2.6 2.61 692 32 724: I SUPP FOOT 

117 0012 i 9/24/1975 0.0 2.6 2.6 7s2~ ~2- 784:--··;~-30-11-IN_O_X-I-F-OO-T-!--11---31-_,41--ol--!--+--1-l ..... , 
[17001"2 1 9130/1975 o.o 2.6 2.6 asa: 353 1.211: _;...! --+-su_P_P-+-FOO-T--11----+--+-+--+-6-o+---+--+-- · .. 

117 0012 ! 1016/1975 o.o 2.s 2.a 1ii- zo4. 376: -so-l!----t--s-u_P_P-+F-00--T-+-1+--4+--ot--ot--eo-t--+--+---· · -

~17 0012 - 10/15/1975 0.0 0.7 0.7 ···1o: 2 .12f' __ s_o.+I--7+-SU_P_P~-FOO-T--il--t-~-+--t--t--+-+------
l----f------l------r----l----t-·- : --·----+--+--t---+--+-t--+--t--+-+--+ ··-" 
17 0012 10/15/1975 0.7 2.8 2.1 o; 2 2i 50 SlJPP FOOT 1 4 0 0 24 74 ! 
1------1------!----1---+-----+--- ... -+---!---t---1---t--!--t--!--t--!---:....--.... 
17 0012 9/10/1976 0.0 2.0 2.0 469; 27 496i 701 INDX FOOT 20 33 I 
1----+-----1------1-----1-----1----·-. --

60 17 0012 9121/1976 0.0 2.6 2.6 1,233 1,490 2,723: 70 INDX FOOT 
~---+----+---+---+----+--~ ·-·----1---+---+--+--+-+--+-+--1---1--+· ..... 
17 0012 '19130/1976 0.0 2.6 2.6 34' 2,375 2,409' 80 INDX FOOT 1 o o o , 
1-----+---~1-----,r------r---r-·--·· -~---+--~----+--+----+--+-4--~~·-- .. 
ll11 oo12 9/13/1977 o.o 2.6 2.6 ss 2' ~: ___ a_o+---+-IN_o_x--t_FOO_T--It-4-+--o-+--o-+--o+-_e_o-t--+-_,...l _ .. 

l-1_7_o_o_1_2_t--!.,_~_1_~_19_n-!----o-.o+---2-.6+-----2-_6t--4~~- ~- . 7~-1~;_7-lol~-r-'N_o_x_t--F_OO_T-+-1+--4t--ot--ol-·-2-l11--3-1+--e_ot--l ___ 
11 0012 91711978 o.2 1.1 1.5 275 2 2n: . as! INDX FOOT 1 " o o I 

....... - -+---i----1---t---i--t--t-+--+---t--+-~ --
117 0012 912111978 0,0 2.6 2.61 1,329 77 1,406! 60 INOX FOOT ! ! 
117 0012 - 10/5/1978 0.0 2.6 2.6 43- 444 .. Milt_B_OI---+1-ND-X-+F-00-T--t-+--+-t--+--+-+--+-i. --

·- .... -----+--+----+----r----+--+-----+--t--+---1-· .... 
17 0012 10112/1978 0.0 2.6 2.6 9 368 377i ao INDX FOOT I 
~---+----+----1---+----+---- . . ...... ···----+--+---+---+--+-+--+-+--t--1----l----
l-11_r_o_o_,_z_+-1_012_61_197_e+----o-.o-+---2-.6+---z._st--·~· 2_75 ~7-~~i __ 85+--+'N_o_:x_I-F_oo_T-+-1---+--If---+--t--+--i-i .... , 

11 oo12 9/17/1979 o.o 0.1 0.1 t4_1J ~- _,56 __ i _s_s;-1--+r_N_ox_+F_o_o_T-r--3+--"+--o+--o+-_2_1+-_31+--5-+11 .... __ 
l!-1-7_0_'0_1_2_f--9/-27-/-197-9t---0-.0+---2-.6+---2-.-i6!---,31; 158: 289: 90 INOX FOOT 20 · 60 

.. -i,r--;---11--+--t--+--11--+---11-~--+--i--
17 0012 10/10/1979 0.0 2.1 2.7 10 20 30', 90 INDX FOOT 1 4 0 0 20 31 801 

.. --~-~---t---11---t---t--+--11--+--11-~--+--_,1!-- - -
~1_7_o_o_1_2_,_1_Gt_221_19_7_al--__ o_.o-l-__ 2_.e+---z......,sf----o: _ ~ ~ .. _ ~ _a_ot--+'-N_ox_+F_o_o_T-+-4+--o+--o+--o+-_2_el---t---+-1 .. 
, 11 0012 1 9/511980 o.o o.s o.s o~ o: o; 75 o suPP FOOT i 
;-----+--~--~----j---j----- .•. ____ _;,__1-___ ,...---+----+-----+--+-1.,....--+-+--+-
17 0012 ! 9122/1980 0.0 2.6 2.6 178 i7 195; 90 INOX FOOT 24 ~ 
1-----i-, ---+----t----+---r----~ ... 
11 0012 1011/1980 o.o 2.6 z.s 121~ 1oa -~~~'-· _ao-1·--1-'N_o_x_t-F_o_o_T-+-t--+--11--+-+---r--; 

17 0012 1G/15/1980 0,0 2.6 2.6 15: 16~~ ___ 18_1+! __ 90-+-----!--1-ND_X_+F-O_O_T--t-t--!--t--!--2_,01---t--+i 
I-1-7_0_0_1_2_1--91-1-0/-19_8_1+---0-.0-t---0-.8+---0.-81-- 13: 0 131 90 INDX FOOT 20 51 331 40 

- -----.....1.---+--+--+----+-+--+-+--+--+-+--+- ---
17 0012 9117/1981 1.0 2.5 1.5 6; 0 a: 75 S INOX FOOT 4 0 0 0 00 11 72 40 
.1-----+--~1---~r----t----t-----·!. . ·-i -- --l--+--+---+--+--+--+-+--+-+---1--+--- .... 
l-1_7_o_o_1_2 __ t-si_1_W_198 __ 1+-___ o_.o+~--1-.0+-----1-_ot-___ 43i s: _s2+! __ oo-+ __ 1_2~1_N_o_x-+F_o_o_r~ __ 4+--o+--o+--o+-_o_o+-_2o+--+'----~o 
17 0012 9/2~1981 0.0 2.6 2.6 62: 36; 98j 95 INDX FOOT 
1------1-----!----1----+-----+--+ ----·- ·---f--+--+--1---+-1--+-~--+--+--!---+-·--· ---
l-1_7_0_0_12_+-9-'2_51_1_98_1+---o-.o+-__ 2._et-__ 2_.6+--7--r8: .. ·-3~L_ __ 11_2+!1 _e-iai--_1_41-IN_o_:x-I_Fo_o_r-1-4+--o+--ot--of..-1-3+--2-31--5-1+1 -·· -~~-
17 0012 9/2811981 0.0 2.6 2.6 481 17; 65 65 49 INOX FOOT 4 0 0 0 16 27 70 40 

f-1-7_0_0_1_2--111-101--1/-19_8_1 1----0-.0+----2-.6+----2-.6-l>jl--37--:!. ---14[- ---5-11 !1--75-1---t-IN_O_X--11-FO_O_T-+-10 1-0-t--0-t--0-t--2-7+---t---11-· ··-· ·: 
f-----!----+---t---+-~---+----i..... ... - .. -'--' ---1--+--1---t----lt--t--1-+---t--+---+--+- ...... 
17 0012 lto/13/1981 0.0 2.6 2.61 Oj 18j 18 89 12 INDX FOOT 1 4 0 0 40; 
1-----l---+---t---+---+-----r-~---+--+--t---+--~-+--+-+--+---+--t--+- .. ---· 
11 0012 10119/1981 o.o 2.s 2.6 1_1 ~ 1a sa: 22 INDX FOOT 1 3 4 o I 4o; 
1-------+---~----~------j-----f----+--
17 0012 10121/1981 0.5 2.7 2.2 1f t! 2 75 0 SUPP FOOT 1 4 FW . 

.__ ____ ....L __ __, __ __, ___ ..._ __ L...------. ···-
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Appendix 16 -Table 4 - Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1 - October 31 time period, 1943 - 1998 return years. 

Da1a souce - WOFW spawning ground database (WDFW, Olympia WA). October 1999. 

IWR~- . :Da~ -·· ·i~:rmlle ~:~ ~le Len~ live ]De~--~::d-+·-.~V-is-..-1 1R--ed-ds_,1-::-:·-e-y i~~~ ~~~spedes [eommems ! 
I 

Ageflr:f: 

l17 0012 ~~~~~~L ____ o_.o+-__ o_.7+·-_ _ o._7t--7+--o-t! ____ 1_7sl tolsuP~J_F~T___..i_o+l_o+--~af-4-ll_2_o+---l~.....L.----i! 
111 oo"12 _ 9115'.~~~2 i o.o o.e o.e 18 1j 1e; 901 ~~---iF_oo_T_-ri ....... ~-'--+-+---20+--+----1--~i 
j17 0012 9/2511_s_s~; ··---o_.-loi---2-.S+--2-.6+--92-+--1-B+'---~-~.i.~---+Nox_j~~-o_T_-111-...;.1_+-+-lf---+-+-+-- i 
@~~~;· :. 10f6/1S.B2-t-----a._o+-__ z_._e+--__ 2_.s+--e+---~- 76j 70 ·liND~- !~<.?~~~- ' 
i11 0012 : 1ot13!_1~8_2L 1.0 2.6 1.s o. ~---~--!~ --~o! ... t.O.~-!-i --11-4+--o+-._ot--_23-+--33+ - 38-+--! 
~-i oo-i2 9/211s~j o.o o.s o.s · 5 o: --~~-2~~~~~ . ~?~T 1 4 o o o 40 j 

~7- 0012 ~1_9~! o.o o.6 o.s 36 ol 36i ssl ii"Nox ~-~OT ! 41 o o o 40 
f17-ooi2 9/21/1983:-: --O-.O-l---2-.8-t---2.-~+--1-6t---9r!··- 251 95 INDX . ;FOOT J 20 60 

~1'i-cio1.2 · 1or.3,983t· o.o 2.1 2.1 11 ,;j-·--26-l-80" --2~N-~x- Ti:oo-r+-4-+--o+--o+---of----+--+-+--40~~ 
~~~-io1_2 : : 1or6i~~9a~· o.o 2.6 2.6 10 171'-- 2j 95 -~~-~Foo-T-t-3+--ol-o+-o-+--2-o+--+-+--
~ 0012 1011ot1ea3! o.o 2.1 2.1 4 13 11, eo o INDX [FOOT 1 4 o a o 40j 
~ ~0_1~ : 1·0!1~1--~-83-~---0-.0+---2-.6+---2-.6..__3_.71--· ::l.--~ 95 INOX - ~~~OT : 20 i 
!17 0012 ·10117!198-3-t!·---0-.0+---2.-7+---2.-l7f--2-f-- 41 _..!L_ 901 olrNDX iFOOT ! 4 0 o 0 40~ 

~
rr-oo1·2 10120t~983+-~ --o-.o-+---2.-6+-- -2.-a+---ot-. --r-sr-;)rliNox. :-FooT !:-+! -r-1 -r-+--20+-3-1+--1-- ---i 

;:,··oai2 ' 1oi28t198-J.;...i __ o ___ of-----2-.e+ --z.-a+---o+- 2 : -2/ .. 85 - jiNox iroo:r 
1 

20 s1 !. 

E!=~j~ 91511984!:.---o-.o+--c-.7-+-- - o-.7+--s-sl--.o+--ss_,. ___ 9s -- 1 ;IN OX '1 ro-o·-T-;-· ........,4t--o+--o+--o+--2o+--3-3+-~--40-;·i 

1 1_!_?.0~2 _9161_1·~-~~L 0.7 c.e 0.2 4 01 41 95 1 !rNDX- jFOOT f 20 33 40) 

r11 0012 _ et~3:'1.~~---o-.s+-__ o_.7+-_ _ o._4t--4+--4-l! __ a+-_e_4+---+ltN_o_x .. :ioo- T--t! -4+--lo 1-o-t--o+--2-0t---+- -+---4-;o! 
~7 ... 0012 9112/1984! 0.7 0.9 0.2 21 1 [ 3 90 INDX ·~FO.OT i 4 0 o 0 20 40! 

@:'~~-2 · 9iz41~ s_84 . ...,!---o-.o+---z-.s+---2.-6t--,2-'l>--4s+-55-+-·-9-9+---+l-~N-o_x_-:,;oo-T-1:--+--+-lr-+--z-o+---l--+----l; 

~~~~ ~ i0,.2i~~841 0.0 2.6 2.8 11 41 53 991 !iNDX ii:_o_O_T-Ijl--t:-.:..1-f---l--2-C+---If---+----¥! 

117 0012 101811~-84-+l --o-.o-f---2-.6-f---2-.6+---2t--2-9f--31+-99+·--i-~I-ND-X . ;FOOT_-f--+-t---1--t-2-0t---t- +--j! 

~~-~-~~. -1~1.5/19~4! 0.0 2.6 2.6 5 18 23! 85 !INDX ·--;-F_·o_o_T_+ !; -t---t--+-+--2~1 f----1--+----<' 

;17 0012 10'z:'1 9_8_4+-i' __ o_._ol--__ z_.s+-__ 2._6+---2+--- -6+----ialf- 90 · jiNDX -rFOOT ; 20 ! 
~1-7-·001.2 10!29/1984 0.0 2.6 2.6 0 0 0 9of. --tm;x·~t·-F_O~OT-__ -_-;t-j:,...._-_,+_-_-++-_-_-:_,.._-_:-_-20~=~~:::~=~~~~~ 
[1i -001·2 !lf~lSa5l 0,0 2.6 2.6 24 20 44 901 llNOX jFOOT j j 20 ~ 
~-·~;~ 1?~~98.5 0.0 2.8 2.6 0 241 24 90 INDX~.--+~-O-~O~T~+I1i----:~--t+---_.+t--~:--_-2_0:~~~~~~:~~~--i~ 
!11 0012 ·tot311t9B5 o.o 2.6 2.6 o ol c 50 INDX :FooT I ! 
~ -oo12 9/mt9sal c.o 2.6 2.s o o oJ 90 - lwox lFo.-o.-T...,;t-+--+-f---+-+---1- -1--·- : 

~.?.~~1-~ · ~~~~~e o.o 2.6 2.6 1 t l 2 ·;~llNOX--iFooT l 1 
l~?. ~012 .I 'D!~I1~s.ti _ __ o_.o+--__ z._o+-__ z._o+---"+---'-· 1+-_,_5+--~~.,. llNDX_ l?<'_· _T--t-t-+-r- +--lr--+- ....,i---, . ...;' 

/t7 0012 . . :1~1-~19861 0.0 2.0 2.0 8 7 151 901--l.NDX jF_O_OT_ t-
1
• _4-1--0+-~0f-D+--2-01--+--+--......;i 

~~~01 _2 110!20f1986! 0.0 2.0 2.0 1 B: e: eel INDX ;FOOT 4 0 0 0 20 : 

[

7 .. ~~1-~ __ 1_~?!1986 o.o 1.0 1.0 c 4i t ·- soi -,Ni)x- ·tFo_o_T-+-41-a-+--o+--o+--24+--3-8+----f--: 

!-~~~~ : 9~~~~87 o.o 0.1 0.7 1 7; 1_~·----~~-_-fFoOT 4 o o o 20 1 
1 0012 ; -~~~19871 o.o o.5 o.s o 71 1! eo ltNDX :FOoT 20 eo 
1 oo12 ~ 911611988 o.o 2.1 2.1 45' -.....,-;---581·~=_- !INo~_--fio_o_;r--1,-4+--ot-· - a+-o-+--2-ot---+- +-__;: 

~
To~o~122. -·:~·:.9,:;0/_2615111.998888 c.o 2.7 2.7 34 31 ss! 801 jtNDX !FoOT ' , . 4 o o 61 ! 

0.0 2.7 2.7 2B 43 691 65 iiNDX !FOOT 1 4 0 0 20 61 ' 
.~~~-_-}Oi~msse o.o 2.1 2.1 1 59 eol 9o JINDX lF_O_O_T-+-1t-4-t--o+--o+--2o-+--e-,+--t---l[ 

~~~~ . ~?;'2_711988 0.0 2.7 2.7 0 43 43j 90 INDX -l!-FO_OT-lf-1+--4+-~0 f--0-t--2-0t--_61-+--t----i 
17 0012 : 911311989 0.0 0.4 OA 0 1 1' 90 INDX !FOOT 4 0 0 0 20 60 ~ 
----- - - ~----~------~~----+-----+----r---~--~----l----+---
17 0012 91'22/1989 0.0 0.4 0.4 0 1 1 80 INDX jFOOT 4 0 0 0 20 
17· oo12 .... ; 10!4!1989 0,0 1.0 1.0 0 1 1, 90+---T!-IN_D_X- JFOOT 3 4 0 0 20 60 
_._ .. _. ________ ,__ __ ......_ __ _.._ _ _ --I.. __ .___......_ _ _._ _ _._ _ _._ ___ .:....__....L..--L-L-...1---L.-..L..~L-......L.--...J 
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Appendix-16- Table 4- Historical spawning survey dat'a for Hood Canal ESU. and WRIA 18 west of Dung 
(> WRfA 15.0369, < WRIA 19), August 1 -October 31 time period. 1943 -1998 return years. 

Data souce • WOFW spawning ground database NVOFW. Olympia WA), October 1999. 

j ... .. --:Lower ~Upper i · 1

1 

Uve+ . !Ty~--~··· ..... . . -·-· ! ) 
IWRIA :oate :River mile River milellengttl Live Dead dead Vis ReddsiSiliVey !Method ,Other species I Comments Agency; 

111_.~0.~2 : 10/13/1989! o.o 2.7 2.71 ol o ol oo liND~. ~~~-T. : . ~.:. ___ of-l -ioj:.-o+-_2_ot--+--t----ll 
f17 0012 10t261198ei o.o 1 o !sPoT !FooT · : ! 27 ! I 

m-~~~~: ·. :::~:::;f --~-::+---~:-;+---:,-:;-;·~--:t--0-11--:+---=-+- ~IN~{--~:~~~-·.:. -~~-~--::1 ==::==::==~=0:==:~~===:===~' 
~ oo12 _1o~~~'1.:'9o: ___ o_._ot----2-.7+-__ 2._7,_! __ 2-:---1+---13--oo+-__ 1 ... ~~ox FOOT ... ? .. -_·o-l.i--loi-o-+-_2_o+-_s_o+--6-11 r---1 

~:-:
7 __ ._~:· .. 

0
o011_1

!~. 10126/199~-----o_.o+-__ 2._7+-__ 2_.7+---3+! ---lo i---3+--60-+--+IIN_~x : ~ooT • \. _o+--o+--o+-_2_3+-_6_11--_60+----1 
_ 9/101~~s~L ___ o_.o+-__ 2_.7+---2-.7-lj __ ,_1_!, ___ 21---13+--9-o+---+1l_N_ox :Fo~:r , 1' 4 o o so 20 

9f251~.9~1i _o_._o!--__ 2_.7+-__ 2._7i-
1
j __ 12-+-_1_2+--2-14 __ 90+-__ ,_IIIN_D~ :FO()T _ 1' 3 4 0 20 

f-1 :7:~:0-~G-~2- :::~:~::~L. __ ~_::+---~-:~+---~_:;....,i __ :-1-i --~-:~--_::+-_:_~+--...,.i::·:~ ~:66~. .. _jl__:+--:+--:+--=-+--~-1+--J--....; 
~-· , 812711992! o.o 2.7 2.7 41 o 4 99 hNox 'FOOT ' 4' o o o 20 eo 59 ! 

w;:: _ =~-~-=·--~--=~-:~-:~+ -=~--=~--=;~-:~. -=~--=~-:~-:~-+,:~--=~:-:~-:~+~~ ~--=1~-::::~~--==~-::+--=~-:~-:~+--=~--=~-;-::=:; :~~ ~--:+--:+--:+--:-0+--:-:+--:~+-----'! 
117 0012 10/S/1992! 0.0 2.7 2.T 15 98 113 85 ~INDX 'FOOT o! 0 0 4 20 61 

~~-; ·::::·-.~------:~:~~~~~~;~;:~~~~-:-:"""""';..l';r-;-------::~~1~5-::--_-_1_84_;:~~:~::~~~-;+l:-::-:-t- ::= -:.,..~-:+. -:+--:+--:-:~---:-:-~--6-1+---1 
~~12 9/9/1993: 0.0 2.7 2.7 3 0 3 90 !u~OX ;FOOT 0~ 1 3 4 20 61 
(i?..-~~12 si181100-3;,__ __ o __ o+---2-.7+---2-.7-l~i--1-3+---of---1a+--8-s+--...;.!,-Nox :F()oi- . -~~-1+--3+--4+-_a_1l-_13+--eo-+' ---l 
!17 0012 9t2vi993~;---o-.o+---2.-71----2-.7+--2-8t--3+--3-1t--9-oi---+-I•Nox :FooT 1 = 4 3 o 20 31 60 
Gl1- oim .. s!29t19s-3~: __ o ___ o;---2-.7+---.-2.-7+--4o+---4+--44+--go+---i!r-,,t-fox . ii:o6T .... ·o-'-~-,+--3-t,-4+--2-o+--a-11---t---1 
L____ ----1:....---+----+--+--+--+--+---+-' .... , .. ....;...-+--+-t---li---t--1---1 
~-~012 10/~I~:,S~ 0.0 2.7 2.7 21 18 39 95 iiNDX :FOOT 0! 1 3 4 20 60 61 
12.:_oo12 10t14t199a: o.o 2.1 2.1 6 11 11 95 I1NOX ·FOOT · · -o:-1 --ot--,t--4l--2o+--60-+-e-11----l 

IH -~o12 10/1~!_1s~_a_+i· __ o_.o+ __ 2_.7+-__ 2._7t---s+-_,_1+-_1s+-_e_o+-~+i'~~~ · F??! ~ · _ol:-! ~~o:~~1:~~4:~~2-o;_-_-6_1~~~6~o:~~~~ 
117 0012 10!29/1993: o.o 2.1 2.7 4 2 s 90 IIND_X ;FOOT ol o o 4 20 31 60 

~?~~~1_2 stst1994-l-l __ o_.o-+---2-.3+---2._31--_25+--· _o+-_2s+-_9_s+---i:_•N_ox · ~F_oo-r ~ .-.. -4-1,.;... i;_-_-o;_-_-o;_-_-o:i--_-2_....,o;_-_so~:~~~~~~~: 

§
. -~~-12 . 911~/~-9~1 0.0 2.8 2.8 66 1 67 95 48~1~~X :~~OT _4! 0 0 0 20 61 80 

7 0012 912_3~1.9~.'1. 0.0 2.4 . 2.4 153 12 185 95 !tNDX 'FOOT . ·-4-;-! _ot--Ot--Ot-_2_01---60+--6-1+---1 
1 0012 913011994! o.o 2.a 2.8 112 as 148 $5 11SlJriox ;FOOT 4 1 o o 20 60 

. -. ' 

R
. ~o12 . 1_om1994! _ o.o 2.1 2.1 40 92 132 95 !INox :.;·ool- ,. ·-·~_o-+--o-+--1-+-_2_o+--60-+_s1+---l 
0012 .10/17119941 0.0 2.7 2.7 25 83 108 95 !INOX FOOT : I 20 60 61 . . -. -· =l-·---1---+-----'--+--+--+--r--+--t .. . " . ··-j·-t--l-r.---t--+-1----i 

~!. 0012 10/2611~·-- o.1 2.e 2.1 31 s 39 85 !INDX -~~~! _. 4_.,.1_o+--o+-o+-_e_o+--20-+-_6_1+----l 
17 0012 8/4/19951 0.0 2.8 2.8 0 0 0 90 :1N~X .. : ~()OT .. ··-41-f _oi---0!---0t--_23+--60-+--+----1 

~ 0012 .: a!1.~~!9_"~[_ o.o 2.8 2.8 o o o 95 ~INDX ~F??!., .. ~ ..... ! __ s+--o+--o+-_2_34---60+-+----1 
17 0012 8/21/1995: 0.0 2.8 2.8 13 1 14 95 iJNDX FOOT 1 j 3 4 5 23 60 
1i ooi"z. . al3t,1ss5i o.o 2.a 2.8 n 1 78 so \INox :F"ool--. ··-1+r-3-t--4+--+-2-3t--60+--a-,+---! 

~1!.;7-_·:0~~001~_22. .. 9./~1.'!._SJI11~55II 0.0 2.8 2.8 828 10 838 95 ;,~:~~- . .f~??·~. ·.·- ~t-!: _31---4+--51---20-+--60-1--6-!11----l 
~ . ""' 0.0 2.8 2.8 1,425 267 1,692 95 iiNOX :FOOT : 1 i 3 4 20 60 61 
12?_~o_t~ I"~~5,-,s-~~-+-_-_-_-_o-._o:-_-_-_-_-2.~a=~~~~-2-_._,a:~,_.-,_s-s:~~-966-_-+t---2~.1-34--l-+--_-_oo-;+--_-2~4-;o-+)_1·N--~x .. ·.L~?-~!"·~·-,+-[ -3+--4-r--+-2-loi--6-o+--6-11----1 

17 0012 :. 1~6/19951 . 0.0 2.8 2.8 453i 1,039, 1,492 90 lrNDX !FOpT : _,...;!_3+--4-1--o-1--2-0+--8-0I--6-1+----1 
~7"0oi2 ·· ·.10/19/19951 o.o 2.a 2.a s2 51; 103 90 11Nox- iFooiT 1 s 4 23 so 61 
f---··- ··--- I -·-t·-;---:-·--f--f-.--1--+--+--f---f---j 
17 0012 ; 8/19119961 0.0 2.8 2.8 0 1 1 90 iiNDX !FOOT j 20 80 

E~~~2-.I!f261199'1 o.o 2.s 2.s 6 o 6 ss 6IINDX-=-~~~-'-: -'-! _.___.__.___2o-'-_s_o...__e..J1 L_ _ _J 
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Appendix 16- Table 4- Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1 - October 31 time period, 1943 - 1998 return years. 

Data sooce- WDFW spawning ground database (WDFW. Olympia WA}, October 1999. 

I - .. I lower . I Upper ~ - ·-· . . !. I l ille + l Type ' ·-;· ...... ---- ; I I 
~lA j Date _L River mile j River mile I tengtll I Uve :Dead dead I Vis Redds survey I Method i Othef species Comments Agency 

11 oo1:! I 9/4119961 o.o1 2.8! 28; 1,1so1 13 1,203 90 tNDX FOOT i 1 · 4i 5J o 20 soj st! 
17 0012 ,-W1211996i or 2.8! ~~~:(4.420 1 358 4,778 90 INOX I FOoi-~.r~,~--~~L_·r) 20; 60 61 

17 0012 I 9/19/19961 o.o: 2.Bf 2.8; 2,977 1.908 4,885 90 INDX FOOT ; 4 i ! I i 20 

17 0012 I 912~~?.:~--~- o.oJ- 2_-8i ~~-:-~- 2.e: 1.465! 3,503 4,968 90 IN OX Foo!,·-.r ~ ~~ .- .. T_ .. t~---+--2-0-1-1 -6-0+--6-11 f----l 

11 oo12 10/-~~a!~f----~~~--~- ___ . _ _::~ 1a1. 4,414 4,595 90 INDX FOOT ; 4 · ; I 20; 60 
INox FOOT ·:·- -3:·-·;;t· ·-at·o:-2-0+--+--+--1 

:~ ::~ : -~,-~ l--~~~ -=~:t ,:: ;! ,:: : ::: ~:; •: <L:t-o+!;_:_of-1-:-~+--6-,1---l 
H 0012 ""'"~" . 't-= -a.r >'L'·"' 2'6 "" 66 INDX Fci<Yf_ :· · ,:· i~~.;; Sf 2A 60 61 
17 0012 10123/1997 o.o ~ 2.8; 72

1 
28 100 90 INDX FOOT . 1: Oi -~ 24 SOj 61 

11 0012 i: 9/1/1mr- _ _ o.o; ~~~ 2.s1

1 

__ ~ ~---~ 2a1 e 200 95 INox Fool-... · ·.I .. _ ,_ -+- _-_-2~o:~_6-o~~~s~,+-.~-------~-~ 
17 0012 911011~~ O.O! 2.8 ~ 939 102 1,041 95 JNOX FOOT . .. . . I 2Q 60 

17 0012 J 9121119gal -· __ O.o! . ___ 2.(~~~-~ ~--:~l 662( 630 1,292 95 INOX FOOT 1 , 4 ~ --·-Ot-j -0+--20-t--6-0+-----1---l 

11 0012 10/1119~~--- o.o'l· 2.~! _ -~:~: 2osi 830 1.036 95 INDX FO~ ___ 4: ~~T_:_-o-+!! -o+--20-+-60+--+---t 
11 oo12 j 10/lll199al o.o 2.8T 2.8! 64! 218 302 95 INDX FOOT ! 4: o; oi o' ·2o so 

17 0012 1012311998 o.ol 2.8! -~. 2.8j 11 34 45 95 INDX F~~-t~ _-:.;·---~~----ot-1 -ot--20-+--6-1+--l---! 
11 o04& 1~411989 -~~9j _____ o_.9-fj! __ ot--,ol--o+--+---+'N_o_x_t-F_o?_:r_ l ___ l _ --~·-+'-+--2-or-_so-+·-_,_1 _~ 
17 007& 1011511947 . 0.01 1.8! 1.8! 310 1,5C1 1,811 IN OX FOO~-' . ~i .. -~ ___ ot-1 _ot-_07+ -:zo-+_ 13-1---1 

17 0076 9/2511952

1 

0.21 ~-a: ______ O.ej 332 210 542 INDX FOOT : -· , ·-------1 23 13 

17 0078 91'25/1952 0.81 ~---~ Ol 165 9 174 INDX FOO~·-r · --~---+-+~ ==:j· ==2_,3-!1~==:==14:~===~ 
17 0076 110/2A/19521 I 0.01 ~~O I SPOT FOOT ! 65 80 13 

1011211953 0.21 0.81 0.6: 559 140 699 INDX FoOT -- · ·-' ·--;---1!-'/r-2-o+--60+--,-31----11 
1----f-----1----t---·--::--- --T -t--+--1--+--Jf---l 
17 0076 

l--1_7_o_o_7a_ +-10J_t_OJ_t_s_S4-+--o-.8+-j. -~~---·---~~ ~ 252 647 899 tNDX FOO~ ! i 20 60 14 1 

l--1_7_o_o7_e_ .,_!_1_01_11_19_58_· .;----0-.8-+~-~-- __ 1.0: 345 36 381 INOX FOOT _ .l .. _.T--t-1-+-2-0+--,4+--+---l 

17 oo7€o ito/18/1960 ---J---_ o.o t _____ ?._.ot-! __ o-rl __ o+---ol--11--+s_P_o_T-+!-Fo __ o_-~~ ~:.. ~ ___ ,_i --t-· -;-!, _2D+-_5_7r-_ss+---l 
17 007tl :10/27/1960 O.Bi 1.8j 1.0j 41 0 4 INDX !FOOT 24 14 

11 oo76 !to/14/1986 o.~ ____ o_.a~! ______ o_.6-+;! __ 93-+_6_17-+-_7t_o+--.J---+-IN_o_x_!-F·o_?.~~:.· ~ _J ····-:[--t--+-20+-t--f-- -l 

17 0076 10/1411966 0.8! 1.8! 1.0! 0 141 141 96 I~DX FOOT ' , ; --t--+-20-+-_1_4+--l---! 
17 0076 r 10/5/1967 ··--o:2f-o.~--- ·--~-Sf ss2 126 478 INox ;;bc;:r· ,_ ·1·i -;-!· o o 20 13 eo 

10/511967 0.8
1 

1.8
1 

-~- 1.0! 90 3 93 INOX !FOOT -; - ;- -· r·---+
1
--+--2-0+--14-+--6-o+---1 17 0076 

11 om j 9/2611968) o.z ! 0.81 _____ o.6i 258 91 349 INDX i F~~-~ - j ·::.:.- -~~---r---+·-2-o+--44+-_,_s,___-l 
9126/1968) 0.81 1.Bi 1.0; 315 38 353' INDX iFOOT ; 20 44 14 17 0076 

l-1-7_o_o_76_-I!.- 1-0/_91_1_96_ 8;-I - 0.2j 0.8:--- - o-.6~! --8-+--~-a+--4-1-61--1---+I-N-D-X ~OOT .:. - -; -----~-- 20 1s1· 

11 oo16 ! 10191196st···-·-a:8r -· -1~ar--·-·, _oi 36 350 386 tNox 
1'Foo-r : :,·1--ai --o-il~a+--2-0t-1-4+----l---1 

11 o07e ! 912S/197oj_~~~~L_-~-~-~-~-~o.sj 1 2 9 eo 25 tNDX Fo·o~-~- - ~-J_-~ i---+-+--zo-+_,_3+---+---1 
17 0076 : 9/2911971 ! 0.2: 0.8! 0.6 47 2 49 90 INDX FOOT ' : i I 20 13 

e/2811972 o.t--o-:sr- o.6 44 2 48 as INDX lmor ~- -;--i",-+--+-2-ot--,3+--1---l 

17 0076 1014/1972 o.t- 0_8, -- 0.6, 80 12 92 90 INDX ~. ;- ·-; --t ! 20 13 

17 0076 

17 0076 ~ 1011311972 0.2i --· 0.8(--- 0.6 ~ 67 104 171 90 INDX :FOOT -j· ·-1j-o t-o+' -o+--2-0t-. -,-3+--1-- -l 
--r-~·· --- -!- . - , ·-......,:~--t----11---+-+-+---! 

17 0076 l 1014119731 o.2i 0_8L. . 0.6 60 98 158 90 INOX FOOT , 1 i o: 0 0 13 

17 oo76 1 9/1811974 o.o! 0.8! o.s 2 o 2 so o SUPP FOOT __ -J -~ ··-o-'[-o+--o+--20-+-+--1---1 

17 0078 ! SfJ0/19741 O.Oj o:ar-·- 0.8 4 6 10 95 27 SUPP FOOT i ~1~ 0 0 60 

17 007(: 10/1811974 --o:Dj-·=-0-_._ijT---· 0.8 4 40 4-4 90 37 SUPP !FOOT --r-·ol- o-!i-0+-0+-t--t--+----l 
·--+--+---l--+--11----+---+----r-··+-;--t---t--+--+--+---.-l 

17 oo7e· _ 9/811975 o.o1 o.B ·--·· o.8 1 o 1 eo 2 INDX Fo~:_j_ __ l 1 
~~-~~~~~~-L---~ 
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Appendix 16 -Table 4- Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19). August 1 -October 31time periOd, 1943-1998 return years. 

Oala sauce -INDFW spawning ground database (WOFW, Olympia WA}, OC!Dber 19,l9. 
-r----~--~--~--~----~----~---------

Lower ! live. 
T--- ·· · ---·--:· -~ 

Upper 

WRIA Dale RiVIIr mile River mile i Length loead dsad Vis 
Type I 

Redds survey Method other species !COmments tAgency I 
17 0078 9(1811975 0.8- 75l 3 78 80 47 INDX FOOT 

17 0076 912211975 0.0 0.8; 0.8 

0.8, 

'21-oj!-_ --31-+--24-11--l--l-IN_D_X---1-F-O_O_T--1--~--i--+-f-6-0~; . ~- -+ -
_I ·- ---l--~--

17 0076 9/2.411975 o.o o.8 ; 2771 29 306 90 301 INDX FOOT eo: 201 
' 

1------+----+-----+--- . . .. l 
11 oo7e 11130/1975 o. a o. 8 : o.8_ .. ~~~+~-__ 2_24-+ __ 5_7_el---l---+s_u_P_P~_Fo __ o _T-+---!-.-I---!---..;...1 _So"·_-~-_-r ~~ -~ i 
17 0078 1011511975 0.0 0.8 0.8 _9_~5~ 6

7

1 

10

63

2 

50 58 INDX FOOT "I o oi ~ 60! --~-1 :_ !_o~ ____ i 
17 0076 911011976 0.0 0.8[ 0.8. 90 20 INDX FOOT I , oo: 20. 331 . 

+----t----+--+--+-----+----t--+--+--+---r----.. . • .. -1-·--
17 0078 9/1011976 0.8 1.8 1.0 30 0 30 90 4 INOX FOOT 1 I DO~ 201 33; i 

0.8; 505 510 1,015 90 INDX FOOT 
1 -.t.=·; ·.· .t~·~J.~ 1-------l-----~----~---

17 0076 9122/1976 0.0 0.8, 

17 0076 912211976 0.8 1.8 1.0: 270 81 351 85 110 SUPP FOOT : . ; ! 
1-------~-----~-----r-·· . . 

:: :, :~ ::; : ~~ ::~ ;J~.,~::-_: ·::r 17 0076 9/3011976 0.0 

17 0076 913011976 0.8 

17 0076 911311977 0.0 

17 0076 912211 977 0 :0 

17 0076 1011311977 0.0 

17 0076 11{7/1978 0.0 

17 0076 11121/11178 0.0 

11 007e 10/511878 o.o 
17 0076 1011211978 0.0 

17 0076 10/2611978 0.0 

17 0076 9117111179 0 .0 

17 0076 9127/1979 0.0 

17 0076 1011011979 0.0 

17 0076 912211830 o.o 
17 0076 1011/1880 0.0 

17 0076 10115/1980 0.0 

17 0076 9110/1981 0.0 

17 0016 9!2111981 0.0 

17 0076 9/2311981 0.0 

17 0076 9/2511981 0.0 

0.8; 

1.8: 

1.8: 

1.8 

1.8 

1.8 

1.8 

1.8 : 

1.8. . 1 iw-+l----s+--,-6-9-+-- 8-S-+---+-IN_O_X-11-F-00--T-+--t-+--l---: -·-·- -:----1 

179 109 288 70 INDX FOOT 4 Oi Of"2o:· 33i sol 
--l-----1------4---1----~---4------+--+--+--+- . - - · . ' ..... .J._,_ 

1 
18_8+---3+-__ 19.:..1+--7-S+---+-IN_D_X __ +-F_OO __ T-+--+--+-+-+--:- _ i._-;-1 

---l 
1.8· 804 5~ 857 70 INOX FOOT • • • · 

- .. - ·--+ --.....:..t----+--+---+----t----+--+--+--'--+ -·-:. ·· - L .. _.;,..._~ 

1.8 

1.8 : 27 467 494 110 INOX FOOT : · ! 
-~ .8 . 1 .a: - + --22-0+---22-1+-85+----+-IN- OX---+F-O_O_T-1--+--4+--+--0+-! - -.-- ----: ---1----l 

1.8 1.8 4 95 99 85 INOX FOOT 4 o j -- ·-;-
--+----!----+---+---+----~--+--+--+...,...~~-~ _ ....... ·- -'----i 

1.8 u : 85 9 74 90 INOX FOOT ! 42: 60• I 
1.8 1.8: 22 80 102 99 INOX FOOT -D~L~~t~-+----1 
1.8 : 1.8 4 5 119 INOX FOOT 3 0 0! 20; 60~ : 

1.e, 1.a, _8_a+----3+-__ &_1+-_9_o+--+'N_o_x_I-F_o_o_T-+---+--+-l---~ -~~ _ ~--l _-:· I . 
1.8 1.8, 27 34 61 90 INDX FOOT ' 20' ' I 
1.8 1.8' 28 45 73 90 INOX FOOT i'2o~-- --·i---+~ ----l 

0.8 0.8; 5 2 7 80 INDX FOOT --,--· ....,. . 40 
--+----+----+--+--+-------1L-----1-- -I-+-I---4i-__ :. ........... -+----! 

1.0 1.0; 43 5 48 85 11 INDX FOOT i 21: 57! 

1.8: 1.~_; .. -~~1-9_:-,_ -:_ -_-o_:-,_ -_ -_ -_19~~~~95~~~~~~1N~D~X~~:F~O~O~T~~~~~~~:~~.:..l _-_r ~~r: _ ~~--.. ---+, _ ___, 

40 

2 .0 2.01_ 53 4 57 85 30 INDX FOOT 4 0 01 O! 23, 48. 60[ 40 
0.0

1 
1.0! 1.0: --S-4+----7+--6-!1--85+-17+-IN_D_X......-l-FOO- T--lf---4+--0+-0ro]'"oo: -l~---4·7-i--40-1 

. .; ---+----+----+--+---+----+-----1--+--1--L, --;----
IH 0076 912911981 

0.0 1.8 1.8: 55 2 57 90 INDX FOOT 4 D Oj 3__.2_?~ _ ~ .... -+-i! _ ____, 

3.0 4.3 : 1.3 25 0 25 70 SUPP FOOT 4 0 oj · o; 23: 31 [ 60 

0.0 0.8, -o:a! ·--· 24 0 24 119 INOX FOOT 
4

_ .. :----~~; : _ _i-_·---- if-
1 

-_--__ -1 , 

0.0 o._e ; 0.~ ___ 67 22 89 70 INDX FOOT I ! _) ... j __ -+·-~ 
0.0 0.8 , 0.8; 17 79 98 85 IN OX FOOT I !~J ... -~ -+---1 

17 0078 1 011/11181 

17 0076 10130/1981 

17 0078 9/15/1982 

17 0076 9125/19112 

17 0076 10fflV1982 

17 0076 1()(13/1982 0.0 1.8 · 1.8! 0 77 77 90 INDX FOOT 4 0 0 o : 2f 32! 31 
-:-. ----+----+----1---~--+----1-----l---1--l--+--+-. _ , .. ---;- - --l-----1 

17 0076 1DJ2gft982 3.0 4 .3 : 1.3: 3 0 3 80 SUPP FOOT 4 0 0 0; 23l ; 
1------+-----+----+--- . i .... --- i -4---- ~ ... -+-----+-~ 
17 0076 912111983 0.0 1.8 , 1.~ 58 2 60 90 INOX FOOT t 20: i 
170076 1 912811983 o.o .. . D.B:···--o~a ! -- 83 10 93 80 OINDX FOOT -t-,· -l ---~:~--+--4-lD 

r-1-7_o_o_76---t--912e11-.,... 98--3+----o-.e+---~.-! :~.:·.=· :~~--o+---o-+----a+--85-+---a-+-IN_o_x_.I-F_o_o_T-4---+---l---1-..;.1_ T ---~;-----+--40-l 
11 oo76 101311983 o.o 1.8 __ ,_.8+----8-+----~~-+---f-:71-_7_o+--o+I_N_ox __ +Fo_o_T-11--+--I--+-l-.. l- ··-'-'---+---40-l 

l-1_7_a_o_76 __ +-1_01611_ 98 __ 3t----o-.o+-~-~t·.~=~- .. ,_.a[ 41 17 58 95 INDX FOOT oi ~L_ 
17 0076 . 10/1()(1983 o .o 1.8i 1.8! 0 1 80 INDX FOOT i j ·--"----+---40-1 
1-----+----t-----t'--· -+----.....:.;----+----1----+---+--+--- l----l---+--+---+ 
L1_7_00 __ 7e __ .J..1_01_1_31_19_8_3_,__ ___ o_.o...._ ___ _!:Bl._ ___ 1.8 58 10 68 95 INDX FOOT ~~__,__..~......_ ..... 

S11mmer Chum Salm/Jn Consen~aJion Initiative 
SupplemePtal Report No. 1 - Appendix 16 

Apri/2000 
Page278 



Appendix 16 -Table 4 -Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1 -October 31 time period, 1943-1998 return years. 

Data souce-WDFW spawning ground c:tatabase (WDFW, Olympia WA). October 1999. 

; o~d-r·~-::-d+-,-j\n-s _,.R_ed_d_)'i:-::-~--.~~-th-od--.-o-tn_er_s_pec_ies----,,c-om_men_~_ ·-·- -~~an~· 
.----
1 I Lower ~Upper ! --.. -

I Data River mile River mile I Length jWRIA :uve 

j17 0076 
t--

10/2011983 0.0 1.81 1.8: 

•17 0076 10126/1983 0.0 1 ,8 

~ 0076 917/1984 0.2 0.8 

1.8: 

0.6 · 
t-----+----+---1----+- ·--- -· ·--
;17 0076 911811984 0.0 a.8 
-

: 11 0078 912411 984 ·a .a 

117 0076 9125119841 0.0 

G 1 oo76 912511984 o. s 
;---

0.8 

1.8 1.8 

o.al__ .... ·- o:a. 
1.0 a.2 ' 

1.8 !17 0076 10.1211984 0.0 1.8 
~----+----+---1----+--· ·-· ... 
i 11 oo76 1 101311984 o.o 1.s 1.8 
!-----+----+----+---+--· -
117 0076 jt0/8/1984 0.0 1.8 1.8 
;----~~--~---+---+---·
i17 0076 f1 0/11/1984 0.0 0.8 0.8 
11_7_ 0_07_ 6 ----~~-101-.-. 1-,1-98-4+--o-.8+---1.-at-- ·-; a· 
['17._o_07_6_+-1-0/-~-51-198-4+---o-.o--+-"--1-.B+-- ·---1 .. 8 .. 
~·-----+---~---+------+

V-7-007_6--1-101_17_11_98-4~---o-.o+---o._s-f-- ·- . o.8: 
117 0076 10122/1984 0.0 1.8 1.8 

17 0076 1012511984 0.0 0,8 0.8 
1----+----+---+---t---- ·- . ' 
117 0076 1012911984 0.0 1,8 
1------t----+---+----;-·--
117 0076 912511985 0.0 1.8 1.8 
1----+----1----1---t---. .. 
111 0076 10..'311985 0.0 1.81 .. 1:8 

1.8 

[11 0076 1~111985 0.0 0.8 
1-----+----1----1----+--·-- ... 
117 0076 9117/1986 0.0 1.8 

0.8 

1.8 
!.....' ----+-----1------t----+- ..... 

J! e! !10 INDX FOOT 4 a o 0 20] i 
·2.: -·:-.. ---~-31-jt --,5-t--9-5+---+IN_D_X-+F-00-T---1--4-t--0-t--Ot--Ot--2-0+I·--; .. - ., .. 

6 ' -o+-i --6+-95+---t-1-ND-X--+FO_O_T-ilf--4+-0+--o+l -Ot-2-0+!-3J! ·00: 
. ... , __ _J __ _.__-+--4--+----4-+--+--1-+----,-

~; _7~if--_a_o+--~-t--~rm_o_x __ +F_o_o_T-+-+--+'--r-~-2_0~j; __ ~ - - : 
201 67 99 INDX FOOT 4 o o 0 20 ; 47 

67 ' 

3 ; 

9 
·:· . 

18: 

3 

:z: 

1 

13 . 

Q , 

·-.. '----·1-----,t----+-- -t---+-11--+-1--+---t---.:... 
23! 90 95 INDX FOOT 20! 60: 
3+-~--6~~--9~5!--~~IN_D_X--+F-0-· 0T--+-4--+--t--~20-+ 

-a;t- 71 99 INDX FOOT 4 0 01 0 20! 
-r-·--1-- t-----l--t----1--+--4--t--t--+-- .. 
71 , 84 80 INDX FOOT 4 o o . 0 60 

- 691 87 99 INDX !'OOT 4 0 0 0 201 
.. s2-t-,, --55-t--8-5-t---+,N-D-x--+F-o-OT-+-+-+-+-111--20-+. -eo~ 

oi 2 85 0 INDX FOOT 1 4 0 0 201 31~ .. 60. 

491 50 INDX 
--~-4--+----+----~----if---4--+--+---1---+-- + 
41 ! 54 90 INDX FOOT 

' 

FOOT . 4 0 0 o 20 

4 o o o 20 so; 

~ 99 INDX FOOT 20 

1 !~.- ~--35-t--46-t-90-+----i-IN_D_X-t-F-O_O_T-1--4.;.--01---10 f--0+--20-+-_~o; -· 

0 14 14 99 INDX FOOT 400020 
. --11---!----1---1--+---+-r+--1---1-__;_·-.... -

o: 1j · 1 99 INDX FOOT 20 

·0: o! 0 99 INOX FOOT 20! 
.. - ·---+·--l---+---11---+----1--1----1-l--+--+-.. -

-· ~-:- .. _ OL 0 85j INDX FOOT j ! ... ... . .. . 
o: __ o;-!1 __ o+-__ 9s+---+I_No_x __ ~Fo_o_r--lf--~-+-+--+--+-i: --- · _ _ 

j17 0076 9/L311986 o.o 1.8 1.8· 4· 0 4 90 INDX FOOT 
1-----+---+----+------,f--- ... .... . .. ·-- ---t--t---t---'--+--t----+-t--+---1--t----l~ · -· 
!17 0076 9~0/1986 0.1 0.8 0.7 r: 0 7 90 INDX FOOT 20! 

! ·--t'--~-~--+--+---il--+-+-+--+-+' -. - ' 
j17 0078 10/14/1986 0.1 0.8 0.7 a' a 0 90 INDX FOOT ! .zal 
f----+----r----1----t-·-·-- ·- . . ·- .. ·---+--+--+--+--+---+--+-r+--1--+-.. - , 
117 0076 10120/1986 a.o 0.8 0.8 2 0 2 90 INDX FOOT 20] . ·-;- . 
17 0076 i0/27/1988 0.0 1.8 1.8· 0 0 0 90 INDX FOOT 4 0 0 ol 201 
1----1----1----1----t-.. - . -· -·---+---+--+--+--!----+---+-!--+--+-+--- . 
17 0076 9/28/1987 0.0 0.8 08, 26~ 11 37 99 INOX FOOT 1 20 so: 

--+---+--+---+---~---1--+-~+--+--~-1-----+----1----1----+--·-· -·. 
17 0076 10i8/1987 0,0 0,8 0.8 0' 4 4 · 99 INDX FOOT 20 SO' 
1-----1----1----1-----1--.. - .. : "' ..... . . 

f--~-;-:-0-:-+.1-~-';-61-:-::-:+---::-:+---~-:7-+8 _ _ _ ~::. 
1
:; . ---t--1:+--:~+--+::-:-:-+:-:rr-o_T---1--4-t--o-t--ot---io 1--:-o+-: _61_ 

1----+----+----+----!--- . .. . ·--1 .. ---ii----t---t---+----+----1---+--t----il--+-;..._ 
f-1_7_o_o_76-+-9_~neJ_1_9s_8+---o._ot-__ 1_._a t- - .. _1.8' 123j _1_2i-_,_35-t-_s_o-t---+IN_o_x_+F_oo_T-+- •+--o+--ol-o-+--6-1.,_i 

17 0076 1C.ISI1988 0.0 1.81 1.8: ~~ . - ·-8-131--_11_8-t--90-l----ii-IN_D_X_+-F-O_OT __ +--4+--0t--101--0+-2-+0 61 
17 0076 10/17/1988 0.0 1.8l 1.8; 3 · 58 61 90 INDX FOOT 61 ~- ·;0 ; 
17 0078 1012711988 0.0 1.8 . . 1.8 a·; -- -2·-Bt---28-+--95-+---+,-N-DX--tF-O_O_T_,--+-+-t---+-20--l-! 61 . 
!-----t----t----+---i!--- ·-- ---- -· ........ ---+--+.--+---+---t-----i-+-1--+--+-L-.. 
!-1_7 _o_o_7a __ +-9-'~_31_1_98_9-t-__ o_._o l--__ o_.e_,lr---.. _ ~.9: o~ ____ o·-1---o+-_s_o+--+'N_D_x __ !-F_o_o_T-+--t--+--t--+--20-+i _so; 
!17 0076 I 91"..2/1989 0 .0 0.8 0.8 0· •1 1 85 INDX FOOT I 20j 60 

!-1-7_0_0-76--t-1-0/_41_1_98_9+---o-_-ol----0-.9-t- -·- .. O~Q: --(;!- ... oj o 90 INDX ,FOOT 20f so' 
17 0018 ~0/1311989 o.o 1.01 ~.0:- -·· ;· 0 0 90 INOX FOOT 20] -·-- --- .. 
t-----+----+----+----+- -·- -.. - . ... ____ ..... -----+--t--+----'--+---+----l--t-!----1--+--+- -· .. · .... 

·-·l 

40 ' 

40 

40 

40' 

40· 

40· 

40 

-, 

-; 

.. J 

·- -1 

- j 

·--1 

'. ··~ ~ 
17 0076 ~ ~012.6/1989 0.0 1.8 1.8: 0 ~ 0 0 90 INDX FOOT 20i 
t--...:.._--+-----+---1-----+-.. -·--- - . .. ' i 

!-, _7_o_o_7s_.;..i _912_7,_1_990-+---o_.__,ol----1-.8-+-- __ -~~1 . _ -~L·-·-o+--o~-90~---+'N_o_x __ 4F_oo __ T---l--+-l----l--+-20--:-i --· ~ - ~~~-::~~~~-J 
17 0076 10/9111190 0.0 1.8 1.8: o! 0 0 95 INOX FOOT 20! ' ; 

17 0076 ]1011711990 0.0 1.8 --,-a;- · . ·or oj 0 90 INDX FOOT i 20 ---t- ---: 
t------+---i---t----t----+-.. --"::i----i---+--+---+----t----t--+-+--+-+--+-- +---i- ·--! 
17 0076 j1012a11990 0.0 1.8 1.6! Oj a! 0 85 INDX FOOT 4 0 0 0 2S I 1 1 

f-1-7_0_0-76-+ j. -9-/1_0/_1-99-1+---o_-ol----1-.8-+---~·-i·{_ .. ::- ol 0 0 110 INDX FOOT 20! -~-:_-:_-_-_-_ .J 
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Appendix 16-Table 4 ·Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1- October 31 time per;od, 1943-1998 return years. 

Data souce • WOFW spawn!n9 ground database rNf)FW. Olympia WA). October 1999. 

!WRIA 

:17 0076 

'17 0076 

17 0076 

[17. OOlS 
I·· .. -

17 0076 

17 0076 

17 0076 

17 0076 

17 0076 

'17 0076 

17 0076 

17 0076 

17 0076 

17 0076 

:oate 

Lower Jupper 1· j [live+ j : .. -:Typ~·-·~·---;------.,.-------.i--·--~ 

Rh1er mile I Rivef mile Length Li~e j Dead !dead 1 Vis 1 Red~j survey :Method Other species Comments jAgency [ 

912511991 ... _,_ 0.0 1.8 1.8 1 01 11 90~ ..... -.)~~~ ·-~~~-OT_I--+----l--11-+--60-+-20-+-~·1--) 
-10116/1991 0.0 1.8 1.81 Oj Oj Oi 90j tlNDX :FOOT 20 47 48 ! 
Fo/29-,1-99-1+---o.-o+---1-.8-+---1-.a+---o+-: --ioit--o+--9-+ol·~~-~}r_~~~ --~FOOT 4 o o o 20 so 61! -·-

9/9!1992 0.0 1.8 1.8 aj 11 7

5

1'. 98l ~INDX :F_O._O_T-+---if---+--+-t--60-+--6-1-1--i-1 .. _ 

9-,,-81-1_9_92+---o-.o+---1.-8t---,-.8+---3-!-l--2r-i --+-9-0~~--·TINDX ;FOOT 20 60 61 -·-j 

o.o 1.8 1.8 11 21 3i ssf !n'foX -:FOOT 20 so s1! 
: --~~-16 __ ,1_9s_2+-__ o_.o-+-__ 1._8+-__ ,_.8+-__ o,_l __ o+l __ o_,l_9_5-r-! ~-~:··.~~~~.-_-j~o-o-T~I-+--+---l-+--2-o+--4-18 1-s-o+-l ·-·-· -~ 

o.o 1.8 1.8 o! ol ol soi jrMox :Foor I 24 38- so: 

o.o. 1.8 1.8 o --~-~-~--of95r·.~ ']i~~ J~?OT--fj--+--+-t--+---2~0 r--s-o+-1-+, ..... ---

91911993 o.o 1.s 1.81 oi o e~·-·----~~N~X .t_o_o_T-+i-+--t--ir----+--2_o+--r-----+-

9116/1993 0.0 1.8 1.8 5 2 71 90! ... ~~~- _/~OT t 0 0 0 4 20 31 60 .... ~ 
I -9122/--19_9_3+----o-.o-+---1-.8+---1-.8+----;sr--2+---7l-j -ss-i!c- 'INDX 'FOOT -o+--o+--o+--4+---s-of--3~1-2-o-+1--

912911993 0.0 1.8 1.8 4 4 I 8 951·-· ... fjN-DX . ·:FOOT 0 0 3 4 20 60 61 

.. 'jo-16-,1-9-93-+---o-.o+---1.-sr---,-.8-+---2+---3+--s+95T--- ~rNox_····-·· -~!F __ o~o~T~:I ~:o:~-o_;-._ -_ ~o_:-_ --4~~~2~o~~:6~o:~~a=1 ;-1

: --·-- •• • 

; 9/25/1992 

: 812411993 

91211993 

:1011411993 0.0 1.8 1.8 1 1 2 95• !INDX iFOOT. 0 0 0 4 20 61 
. . .... .... :.-----+---l----1-----1---i'---+---+--+----+---·-· - ;---+---+-+--1--+--+---11---4-
.,7 0076 !1011911993 0.0 1.8 1.8 oi ol Ol as! :INOX :FOOT 0 0 0 0 20 -48 
, 11 oo7s . ~ 1_01_2_9-11-9-93+---o.-o+---1-.-81---1-.8+---o+---ot--o+--9-s+-l· ..... :iNox ··--'!-F_O_O_T-+-o+--of--ot-4-+-20-+--3-1+--4-8+-

1 
.. -- : 

; -9,-a,-1-994-+---o_-o+---1-.a-+---,-.8+---o+--o-+---o+--9-s+l ·-· ··;iNox· iF_o_oT-t--+---+-+---+-2-o+---48-+--eo-+--- · : .. . ... 
'17 0076 

.. - -----i---t--1-+--+-1"'---'+-+--t-----
101711994 0.0 1.8 1.81 o! 0 1 Ol 95! INOX FOOT 20 48 60 
-9-t7-lt-9-95+---0-.0+---0.-8f---0-.8-+---9-;----0i---9+--9-5+! ··- ... ;lNDX 'F_O_O_T-+-+--+-+--+; -o-io 1-2-0-+--6-0+-·- --~ 

;-- ~ ...... ~···- ... --:-·----+---+-+--+-+--+---1'---+--

17 0076 

'17 0076 

17 0076 911511995 0.0 1.8 1.8 16 21 18 951 :rNDX !FOOT 20 60 61: 
17.0076 .. 912511995 o.o 1.8 1.8 26 4 30 95l ··-TiNDx--+1-FO_O_T-l-4-t--o-l--o-l--o-I--2-0+--6~01-6-1+·----

·----+---t----+---+--t--f----l----r---···· -·- -··- -!---t--1---+---t-+--t--+-+-··-··· . 
. 17 0076 ; 101611995 0.0 1.8 1.8 1 2 3 95J INOX iFOOT 3 0 0 0 20 61 

... - -·-··---:--+--+-1-+--+--+--+--1--. i -

:10/19/1995 0.0 1.8 1.8 0 0 0 90j irNDX IFOOT 23 60 
' ·-9-141_1_9_96-+---o-.o+---o.-8+----o-.a-+---4+---o+---4+--9-s-;-! - ---·· ;PART·+IF_OO_T--+-+--+-+--+-20-+-60+--+----·-; 

11 oo76 I 911211996 o.o 1.8 1.8 1o3j 1 104 esl --TrNox-·+!F_O_O_T-+-4+--o+--ot--of--20-+..;._61-t---!-i; ___ , 
17 0076 

11 .o07s --- ·9-l-191_1_9_96-+--o-.o+---1-.8+----,_-lat--10-S+--26-+-1-29+--9-5+-l ..... irNDX_.i_FO_O_T--t-:-4+--o+--o-1--o+--20-+--+---+--

'17 0.076 

17 0076 

1 9-/-27-/1_9_96-+--o-.o+---1-.8+----1.~81--88+--n-+-1-65+--9-5+1 ····- -;INDX. iFOOT 4 o o o 20 61 t 
:1011111996 o.o 1.s 1.a s 100 1os gsf~- .:1~~~~ .J_o_o_T-+-4+--o+--ot--ot--20-+-~s-,+--- 1 -- • ·-, 

:17 ~0076 ... ~ ·- 914/1997 0.0 1.8 1.8 0 0 0 951 ~INDX j-FO_O_T--l,....-4-+--0+--0+--0+--20-+-6-0'----!r--- ·; 
- ---+----+----+---t---+---+---1!----t------- ···---+--+--+-1--+--if---+--+-_...;..--
17_ ~76_ . 1 912211997 o.o 1.a 1.s 12 o 121 sol _ ~~~!'~. -+-!F_o_o_T-+--41--+---t-+--2-0+--6-1+---:If---

17 0076 i10I17/1997 o.o 1.8 1.s 3 o sl so: .. _ ~l~O.~ -+iF_o_o_T-1--t--+-it--+--23-t--+---Y~-__ 

1i ·oo16 "1·- 9/1/1998 o.o 1.a 1.8 3 11 .. 95! ~~Nox I FooT 4 o o o 20 60 s1: 

17 OOlS .. -y-911011998 0.0 1.8 1.8 16 0 1Si~--. ·;iNDX __ ]_FO_O_T-ii-4-t--0-1--0+--0-1--20-1--60-+--81-1-'! ---- ; 
---+---+---+---+--1--!--1--' . "17'0'o7-6- ---911911998 o.o 1.s 1.e 186 13 1991 ssi·- · '6ShNox- FooT o o o 4 20 so 1 • 

: 1i o~i~~:·-~··_9_12_91_1_s_ss-+-__ o_.o,_ __ 1._8t---1-.a+--s-2,__1_1_st--17_e-+!-95f95-+··_··· .. ·}N~·r_:_· ~!-F_o~o~T~~~~4:~~o:~~o:~~o:~~20~:~-oo-~_:-_ -_ -_ ++i' =-----~ -~ 
17 oo76 1 101611998 o.o 1.a 1.8 16 7o a&i 95i :rNDX !FOOT 4 o o o 20 so 1 

:17. oo76' ·-i-!,1-01_1_31-19_9_&+---o-.o+---o-.a-l---o,-at--4-+--2-8+--s2+--so-+-l]_ --. ·trNDX -+F-o_o_T-+-41-0-+--o+--o+--2-0-1--.j.------ii--··-1 

'17 o076- -r10/1311998 0.8 1.8 1.0 0 0 0 sol . -·:INDX- FOOT 4 0 0 0 20 
·-··· .. -·--· --·· _; __ ·-+---t-+--t---+-+--t--+--+--·-
'17 0076 110120/1998 0.0 0.8 0.8 0 18 181 801 iiNDX FOOT 4 0 0 0 20 t 
~i-o129 __ ~~i -91-3-~-19_s_1+----o-.o-+---1-.8+----,_-8~--o-+----o+---o+---ao~l---~-u_PP __ ,~F_o_o_r-+--11r--4+--o~-o~_o_o+-_2_2+-_s1~---4~o: 
17 0129 ! 1017/1981 0.0 1.0 t.ol 0 o o 70! ISUPP 1FOOT 1 4 o 0 2S 42 sol 40j 

... ····--·--+---+-----+-----t---+--+---t--11---f---~ 
:17 0129 110/1211981 0.0 1.0 1.0 0 0 0 65j jiNDX FOOT 00 40! 
L-------+··------1------r-----ir-----+----r---l----+---r---~----1----l--1--f--+--f---+---+-----1----~ 
:17 0129 l1o/23/198t 0.0 1.8 1.8 0 0 0 oo! lrNDX FOOT 40~ 
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Appendix 16- Table 4 - Historical spawning survey dat~ for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1 - October 31 time period, 1943 - 1998 return years. 

Data souce- VVOFW spawning ground database (WDFW, Otympia WA}, October 1999. 

-~=~- · ~~=rmile =~·e ~ !LNe Dead :d+ v~ ~;:: .Mah~l·~·-er-speet ___ as--T"~C-o_m_me_nts __ .....,IAge--ncy · 

!11 o129 iW11/1983I ___ o_.o+-__ o_.7_1~ _ _ o_.7+--o-l--...,, :-- 1+-_5_o.LJ: ·--~~-~x ~ ~o_<:~ ·-r---+ l:-+--+-+--s_o+--t.-.........fi_~4D 
r;:;·"()i2s. -~ 9JiQi1iiQ6l- 0.0 0.6 O.tl 0 0 0 90[ :SUPP ·FOOT i _2j 0 0 0 21 31 1 

!17 "o17o. -·:··Sfst1981 o.o 1.11 o.o o 0 o lXI ;INDX ·;Fom:· i-+---1-+--,-,+--2-0.:---oo....;.....--4-10 
~--- ·-··- ·-. . ' -+·--il- +-l--+--+- + - --1 
p7 o11o . 9117/1981 o.o 1.s 1.8 o o o 8s --~suP"r 1FooT'·I -·J 21 s1 .w 

-
11_7 · ;;,_-_7_o __ · · ··-sn-01·-,-e-8-t~ !---o-.o+ --,-.s-1-- - ,-.8-+---o-1---ol--o+--90-+,- · · ;it.iox ; FooT--~-- ,·-+---f--I,-,-1+--2-,.J--4a+--4-Jo 

lt 7 0110 ·:,0,12i198-,·+r --o-_-or-----,-.s-ll- --,_-el--- o-1---oT--o-t--eo-+--·-· ·:1r:iox :FooT ~ i 1 40 

G7 ·or7o .. :-9/i7i1983r.:o .. 1.o 1.0 o o o 8o o11Nox :Foo-f --;---il,....-+---1,...-+---+---l---l,---40-l 

t;7· oi7o : "1oi4119B3i 0.0 1.0 1.01 0 0 0 50 , __ tiNDX 1:oo-T'! I 6C 40 
[1·::.·.~~81 .... , _9i!!.~11 o.o o.o o.o o o o oor--_·_·_;sPOT :Fo~~-:}+, --1--+-+--4-11--!oo - o-o+--4---lo 

j17 0181 . 913011981 I 0.0 0.3 0.3 0 0 0 85 ' INDX :FOOT i 22 41 60 40 

~-1~- o1~1· j 1_~~--9-_8=1:====o=._o-:_r-_- _-_-_-o=.2::====o_.-2:===o~====o:===....~o:-_-_-95:;~--- - ~ INDX ·;F<>~~---i1r--+-+-+--I-2-0-I--4-1 .j.......-f--4-l0 
9127/1983 0.0 0.4 0.4 0 0 0 70 O'SUPP .FOOT i 60 40 ]17 0181 

~--- -·- -. :17 0203 

117 o20a 
t-- · ·· .. 
i17 0203 
f.. " 
j17 0203 
i-· . " . 
l!!. 0203 
f'!7 0203 
j-- ...... 
;17 0219 

!17 02H 
!17 .0219 
i·· . .. 
:17 021;} 
r-· -· . . 
i 17 021~ 
1 i7" o21a 
I 

r;7 0219 
t-. -· 

L~~--~~-~s. 

- 1~~;,-9-74·+--o.-o+---o-.3+--o-.s+--g+--s+--,-12~-so+-_:'i3 i.suPP ;ioo;:·i - +1-+--+-1----f--+- +----1 

o.o o.s o.3 2 6 s so 31 =suPP 'FOOT I 
-. ' - -- -·-i---+--1--+-t-+---1--+---1 

, 1_0.~1_9_7_5.!-j __ 1_.2-l-__ ,_.s+-_ _ o._31--_1s+---2~_18-l--7_5..;...! __ ? UPP : ~_O_?! -~-+-+--+-+--s_ot----f--+---1 
J '-~5119751 ___ ,_.o,_ __ 2._o+-_ _ ,_.o+---o+--o+-----,-ot--1-+o; . ___ . :suPP .:.o_~!-1-+-t--J--t----11---t-+---1 
.: -~~!~11983 . 0.0 2.0 2.0 5 2 7 SO .. . ~ -SUPP -~~?C_!_tJ' -t-+-t-+-+--1--1--4-10 
' 10111/1983 0.0 2.0 2.0 1 0 1 10j SUPP ·FOOT 40 

.. .. . - -.. ·--+--+---+-t-t--+---11--+---J 
9125/1972 0.1 0.5 0.4 50 6 56 95j :sUPP .FOOT+' -il-+---f- +-2-0-1---1----f---t 

' -,_·o_t4 __ n_e_n-l ___ o_.o-l-__ o._sl---o-.s+-_,_v-+-__ so+-_,_57-+_9_0T~;_ -_ .. : s_~:.:. -~oo_T+! ---11-+---11-+-2_o-I--.J--I---J 
9/3011973 0.1 1.5 1.4 0 0 0 951 SUPP FOOT 0 0 0 0 

- -- ----1---~----il------l---4----1---+--l-- ...... . ·- -----'-+-+--+~--+--1--1----1 
·--~311974 0.0 1.6 1.6 49 2 51 eo! . SU~~ ___ :FOOT f 0 0 0 o 60 

10118/1974 

1017/1974 0.0 1.6 1.6 554 41 595 95~ 81 :sUPP FOOT 1 0 0 0 60 
... ···---+----+---11----+--1'---1---+--+-·-. . ---1- +-+-1- -1--!-....:..j...-+-----l 

o.o 1.s 1.8 s so 95 80 8o;suPP :FoOT o 1 o o 
. ----·-- +---+----t:-- -+---1---1---+-+· . - ' . - ... --+--+-+-+--+--+-~--+--~ 

0.0 0.0 0.0 5 0 5 90! 2-SPOT FOOT 
... ------!---+---+----+--+--+--~-:- -- .. - .. .. --l--+---1f-+--t--t--+-t----l 

0.0 1.0 1.0 55 a 55 75! 23:SUPP FOOT 60 

10118/1974 

9/8/1975 
9/18/1975 
--t-----1~--+---+---+---+---+--+ ...... -.... ....... ----1--t--+-t-+-~--+----jf-----j 

f~: ... ?21e _____ 10~197~ o.o 1.4 1.4 67 200 327 85! .. su_:.P :F~02'-+-+-+-t-+-eo+_6_1-l--l-----, 
; 17 0219 1013/1975 1.4 1.81 0.4 3 10 13 80) SUPP FOOT 20 31 38 

~j . ~21s ~ 1?}"~-51-19_7_5·~--o-.o+---o-.. s+---o.-sl-- o+--t-s+--18+-- so--;i - · 4ti;s~:·P· 'F??_~T~:==:==:==:==:==~~=~~~==~===~ 
~17 0219. 9/10/1976 o.o t.s 1.s 110 1 · 111 ss! 14:1NDX iFOOT ' 20 
.. .. -- .. -- --1----+---+---+--+---1---1-___. ..... .. , .. , .... - --t--t--t--t--+--1--,f---1----1 
~?. ~219_ .. : .. ~~~-'1_97_s-+-_ _ o_.o+-__ 1._s+-_ _ 1_.s,__36_ sl--_11+-_3_7_4+-_ssl. -~3~/~~x _ . Foo_T_,_+--+-+--+-2_11----f--+--oo---l 
!17 0219 i 9/1.,1976 1.0 1.3 0.3 13' 0 13 80i :SUPP 'FOOT 
i-- .... ·-----+'---+---+---+----1--+--+-~ .. . . -- ., ----·-t-+---fl-+---f- -+- -+-+- --1 
~~~! o219 ~~~t_9._7_s-l---1-.5-+---4-'.?--+-__ 2._71-_13+ --o-l-_13+_99; -~u-~: ; FC:O_T--1---1--+-+--+-2-11--1--1---o~G 
17 0219 : 9/21/1976 0.0 1.5 1.5 375 157 542 ooj. :IN OX ; FOOT 21 DG 

l17 ·o21s , 912111976 1.5 t.a o.a a4 1 as oo!.. . :suPP ~FOOT-+---f-+---f-+-2-,+--1--+-...:o~G 
1-- . . .. - ·- . -- - --+----+----+---l-----11----1---f---: ... ·- .... ----··- -t----1f-+-+-+-+---+--+---1 
j 17 021S 9/2811976 0.0 1.5 1.5 62 272 334 90; :1NDX jFOOT 20 DG 

~7- oi1~ :~-811-97-e+---1-.s+---1-.7-l---o-.2-+---21--e+---a-l--e....:.9! .. ·:suPP .. /Fo_o_r-+-+-+-t-+-2o+--l--11--oG-l. 
i-i7. -o21e 10t511_ 9,_7_e+---o-.o-+---1-.s+-- -,_-ls ,_-,-7-1--9-71--1-14+--9-le! .. .INDX . ~-F-o_o_r-l--+--+-l-+-2o+--1--l--o..::...jG 

[11-oi1s '-,-015/1976 t .5 4.o 2.s o 2· 2 se: · -· :su'PP'- ;F'oo-r-+--4+--o+--o+--ot--2o+--l----.,f---oo-l 
111 -oz.,~ · :,6h3/1_9_7s+---o-.o+---,-.s+---1-.s-+-- -9f--45+-54-+--sef ..... ; ,;..'Qi ··""j~F-oo-T-+-4t--ot--:or-4ol-20-+--+-+-o-G-J 
r- -- - - ... .. . -;-----..,..·-·----f-+--+--1--+-+-+--i---~ 
17 0219 .10/1311976 1.5 4.2 2.7 ·o 0 0 99: :sUPP <FOOT 20 DG 
f--~· ·- ~ . -. . .. t.. ... ---! ·---t-t-+-1-+-+~+-~--=-::.j 
17 021& :10120/1976 0.0 1.5 1.5 1 39 40 99l jiNDX iFOOT 20 OG 

~-0-2-19- ~ 1012011978j 1.5 1.7 0.2 0 0 0 99!" -- -- rSUP- P---ilf-F-O_O_T-+-t-+--11-+-20--+--+-+-0-G..j 

-~-7_o!· ~-=-- ltOIZT/1976 o.o 1.5 1.5 o 8 8 ~ei -~: J~NDX J.:...F_oo_T......i.--l----L_.L..-_J__20..L_..J....._L.._o..:..JG 
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Appendix 16 - Table 4 - Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1- October31 time period, 1943-1998 return years. 

Data sauce- WOf\N spawning ground database (WOFW, Olympia WA), October 1999. 

I !' ! . I • 
1 IL.cwar iu;;~;-r - -- I Live+ :Type : ·-·~· ----~----·~----___,,...--... , 

IJIJRIA loate jRiYer mile iRlver mile i length I live Dead dead Vis Redds aurvey :Metllod !O!her species !Comments Agency I 
~: : : : :1::~ : :: : --~=t~~~~:. -~i_-:;+:i --1-~t---~+--1-:+--:-:+--+~-uo-:-~-l~:·-~-~--~:.·L- i~-~-+i ....:.·-+-: -+--2-or--+-! --+--o-G~:. 
17 0219 l 9114119771 1.5J ·---~-~~. .... 0.8 0 0 0 SUP~ _!_~_::<:>.: _; .. ...1~---i:-· -!--+--+--+-- -! 

17 0219 9121
11977! o.o

1
· - ··· .. -~-5~ -~~~L 86 6 92 50 

5
tNUDPXP .... . 11_F~O?_OToT_ ,;: : .. +~1 .... ....:'::--~~.~--1.--+--1--t---! 

17 0219 I Q/21/1977 1.51 2.2 0.7! 0 0 0 DG 

17 0219 --ren-V1977 - o:or--.. · ·; .-4·, -1_~---7-11 f--2-~--7-S+--9-0+--+S-U-PP ... IFoo-r ·: · ·r--: ··-n I : 1 

17 0219 9/26/1977 -- . O.o! __ .. 1.5: ..... 1.5. 184 14 196 sO IN OX 'j'f6or .. -----; --+,-+---f~--+--!,--+1 ---1 

1---- -t---+---+----·-· .: .. ...... I ·- r - ----. - i----!.--+--+1--+--+---lf---1 
17 0219 912811977 1.51 2.2; 0.7i 3 0 3 . 95 SUPP ~ FOOT . : j OG 

11 o2"18. I 1o1s119?.:. ___ o_·~ -- -~-1~sl .......... 1:sl 1a1 49· 210 5o INox ... ~f.~:?! _: : T_ J.+-· -+-....,'r--+-+---1 

17 0219 1015/1977 1.5] 2.2' 0.7 7 0 7 75 SUPP IFOOT ·. i j • l I DG 

17 0219 10113/1977-- 0.0~·-_·--_-_1_._:s_l_._ ... _ .... _t.S!_. 73 56 129 50 INDX "fFooT .. ~- . ...,j·---+:--+~--+~--"-l -+--+----IJ 

,. -:-- , - 1 suPP i'_ i=~ool- · ~ - ~- -·---t-t--:------11 , 
17 0219 ,10113/1977 1.5i ·---~:~i ... · .. _o.71 0 0 0 ---- .... ·•- ___ _L_+-1-+--+-+--t--OG-1 

17 0219 10119/1977 O.Oi __ 1.5_; _____ 1.5 36 67 103 50 INDX I FOOT i !......,...+,-+--+;--+-+--i--- -1 

17 0219 lt0/19/1977 t .5 j 2.o: o.si o o o SUPP !FOOT ~ --..., ' l . 
1----+--- +----t --- --- ........ . .,. ·-- ... : .... _ ___ ..L._-+--..,t---+- -+-+---1 
17 0219 _l t0126/1977J o.oj 1.5; 1.5 11 28 ~9 So INDX jFOOT : : ! . 
17 0219 10126/1977 ~~r- ·2.o: ..... 0.5~ 0 0 0 SUPP --;ro-OT ·:· ---; -- r-! - t--+-+--t---+--1 

17 0219 .L 916/19781 o.oc_·-_-_i~1 f=. 2.1 38 0 36 90 INDX IFo?:f: ::J _ __,!:---+-~f-s_o+-_1,_: - +--OG-l 

t7 0219 j 911311978 o.oi _ .. ~ ~ _ __ 2._1+-_194_+---2+---:-19_s+--ao-+---+1Joi_D_x_~~- ~-- ...... !. -....,~f---ljf--+-+---'1----+--DG..:.....;. 
17 0219 t 9119/1978 D.o! 2.1 2.1 323 8 329 90 INDX !FOOT 6 i O! 
17 0219 9120/1978 0.0! . .. ---.2:~ ~ ·-- 2.1 323 17 340 80 tNDX ~ FOOT . .. --t·- !,- -ti- -1-- t--1--1---D-IG 

l-1-7- 02- 19-+i-912_ 7_11_97_a+IJ--o-.o-!!'-____ ~-~ . -~-~--2.-1+-2.(17-t--1 o-1+--30-8+--. -80+--+1-ND-x-'-TF~~T -~-- --+'- +1- +i -+--:-1-'---+-+-D-G-1 

17 0210 1 10/o4/197Bj o.oj 2.1 : 2.1 32 62 94 eo INDX ~FOOT : j I DG 
~--1-7_0_2-,9--+: 1_0/_1_1-,1-97-8-r---o-.or··--2.1 !.. --2-.-1, r--32+--a8+--.1-oo+-a-o ......... -+~-N-ox-Toa-T ... :---r r-+-:· -1---+-+--f---DG--f 
l-- --t.,...---+--- -r .. - ...... _ .. _____ ·--+--+---+.:...._-t--+---1--- .. l --... · .... 1.-+' -+--t---+--+--f----l 
17 0219 10126/1978! 0.01 2.1i 2.1 2 10 12 90 INDX IFOOT ' I ! ! 
1-1-7_0_2-19--t.-91-1_7_/1-97-9~~--1-.-+51 - .. o.oi __ ---0-.-10 1--0+---0-+---0+--+- --+!S-P-0-T -~~~~~:.rn--;i-+-2-0t--57-t--t----1 

17 0219 9116/1981 ~--· 1
1 

.. o

8

·.: 1.0 116 37 153 90 INDX ~FOOT i i f 
1-,-7- o-2-19-,--+-91-14-,-,9-8-12 r-- o.o1 -~---1-.8+-15-9-t---t---t--so-t.--f-s-u-P-P4!Fool--...... -i!--!j......,....+--t--+-+-+--o-IG 

--1---+---+---t---+- -+-- .. -r·--... - .. . -.....;...........:_ -+--+-+--+-+---1 
17 0219 1012C/1986 0.0 1.5' 1.5 71 50 121 · 90 INDX oFOOT ol Oi 0 0 20 

17 0219 101Z7/1986) o.oj --1.({--· --·-,-.0+--45-+--3-4+--7-91---9-01--- +IN_D_X_ -~Fo~!-~~ ~·:_4_l __ o--+,i-o+--0+-~2--jOI---+-+---1 
1-1-7_0_2_1_9 --+-91-1_5/_1-98·-7-;-----o.Of'-o~el"' - 0.5 0 0 0 90 INOX i FOOT . ! i 20 60 

17 0219 912511987 o.o
1 
---__ 1.5'.·.· -.. --.·-1-.5+---99-+--9+--,-o-s+--95--+--11-IN_O_X '1rooT .!-·--T-;--·1-

1 
-t--+--2o+--6-1t---+--l 

17 0219 10/7/1987 ! 1.0! - 1.0 189 109 298 90 IN OX 'lroor-:- .. 4~· oJ 0 0 20 

17 0219 I 9121/19821 o.oj"--1-.8~ ·-- 1.8 287 90 SUPP. j~oo!-.:-~r.-_j-!:--+1--+1-+-+--+--0G-l 
60 

17 0219 j9i2ei19'82!~ 0.~~--- _{af .. __ 1.8 224 90 SUPP ]FOOT ' i ! OG 
- ----~--+---+--+--+--+---'--· 1··- -ij--.... :-+---t- -t-- +--+----4 

17 0219 10111119821 0.01 1.8: 1.8 126 65 SUPP jFOOT · i ; j OG 

17 0219 9128J1983J o.or-··-a~8f'' o.a 62 6 65 90 SUPP E--:----~~---;f--+--+,--+-+--0-lG 
17 0219 912811983! O.Br- -·--1.8l 1.0 23 0 23 85 SUPP iFOOT i -·t DG 

----1,-----~----+---+----+----1---1---~---~-+-- · -+·-+----l---+-+------l 
17 0219 10/4/1963 0.01 .. 0.5; 0.5 51 25 76 75 55 SUPP ! FO_~ -~ __ j _ __,f--+--1!-20--+- -1-- t----1 

f-1_7_0_2_19-+1_01_11_11_963-+ _ .. 0~0~ 0.8.L 0.6 30 24 54 85 SUPP !FOOT -L-f-j' -1---1.1---t--+--+-+-D--IG 

17 0219 10/11/1983 ---o.Bl 1.8! 1.0 2 4 6 . 80 SUPP FOOTJ_ _ _J_ DGI 
I . -+~,_--if---+---+---+---~ 

17 0219 10/2111963 O.Oj 0.81 0.8 14 36 50 SUPP FOOT i I I DG 
l-----,_---+---+·----~---+--~----l---+--+-~--+----i----l--+'-+--+-+--1--+---l 
17 0219 1012111'133 0.8! 1.1: 0.9 0 0 0 90 SUPP FOOT 1 ! DG 
1-----+----+---+------+------l----t----t---t--+----r--t----+'--+--+-f---+--+---+-~-----l 

1.51 1.3 11 0 11 90 4oiNOX FOOT I ! . j 20 40 

0.51 0.5 19 1 20 99 INOX FOOT!-~~- -'--t--+-t--20+-t--+--1 
111 0219 9/17/1984 0.1 

17 0219 9118/1984 o.c 
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Appendix 16 - Table 4 -.Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRJA 19), August 1- October 31 time period, 1943-1998 retum years. 

Data sauce- WDFW spawning ground database ~FW. Olympia WA), october 1999. 
·-- .. - . -·- --.----,.----,,---,--r----.--r----- .... ---~ 

I I 
lower :Upper , live • .Type I : i I 

WRIA Date River mile jRiver mile ,length iuve Dead dead Vis ReddslsUIVey Method Other species :eomments !Agency ! 

9124/1984. o.o; 0.8. o.7i 47 o 47 10 INDX FOOT I ' 21 J1 : eo; 401 

-:::!-: --:-:t--1-:t--:-:t--:-st---t:-:-~-:-t-:~-~-~-t--t---:r--~~r tr ~:c---r-: 17 0219 

17 0219 912511984 0.1 : 
1----+----+-----' .. 
17 0219 10/211984 

17 0219 101211984 o.s: 
~---+------+-----~ 

17 0219 1018/1984 

17 0219 ~011011984 

0.1· 

0.2 ' 
1----+---+---.. ---, 
17 0219 ~0/10/1984 o.s; 
1-----1----+----
17 0219 10/1811984 0.0. 
~---------+~---T----

17 D219 10/1811984 o.a 
1-----+---+--- -- --
17 0219 10/2411984 0.01 

0.8: 17 0219. 10/24/1984 
r------+--------1--------i 
17 0219 1013111984 0.2 . 

17 0219 10131/1984 o.a: 
0 .. 0 . 17 0219 . 101411985 

1-----+----t---- . 
0.0 17 0219 10110/1985 

1------+------+----··j 
17 0219 9117/1986 0.0: 
+------+------+----
17 0219 912311988 0.0 

17 0219 9/3011986 0.0' 
1------1----+----
17 0219 101811986 0.0. 

1------+---+---
17 0219 >011611987 o.o: 
1----+---+---
17 0219 10126/1987 0.0; 
1-----1-----+---.... -; 
17 0219 9/1511988 0.0· 

17 0219 . 9126/1988 o.o: 
1-------+------1----
17 0219 10/5/1988 0.0 

17 0219 10/17/1988 0.0: 
1----+----+--
17 0219 10127/1988 0.0~ 
1-----1----+---
17 0219 911311989 0.0 
1----+---+-----... 
17 0219 912211989 0.0! 

11 0219 101411989 o.oi 
1-----1--~-t---
17 0219 ~0/1311989 0.0 

17 0219 91511990 0.0: 
1-----+----+---
11 0219 911911990 0.0 : 
1-----1----t------ --
17 0219 10/1/1990 0.0 . 
r--~--1-----+---
17 0219 1011011990 0.0 

17 0219 10/1811990 0.0· 
1-------+------+---
17 0219 9/16/1991 o.o: 
1-----+-----+----
17 0219 fQ/2211996 0.0' 
r----- -1------+---
17 0219 1Q/221t996 0.8: 

17 0219 10/2211996 0.8: 
t-----+--~------ ., 
17 0219 9/811997 0.0 
1----1----+------ - --
17 0219 9/1511991 0.0 : 
1-----1-----t---
17 0219 91.2.V1997 o.o: 

f-1_1_0_2_1 o_ +-912 __ 911_9_9_7+---~::!.-
17 021s BI27N991 o.oi 

1--------'-------.J..-----.. -l ... 

1.0 

0.8 : 

1.5 · 

1.0 ' 

0.8 

1.5 

0.8 

1.5· 

o.s. 
1.5 

0.8 

1.5 

1.5 

0.5 

0.5 

0.5 

0 .7 

1.5 

1.0 

1.0 

1.5 

1.5 

1.5 

0.7! 33 2 35 65 INOX FOOT ~- - ~ .. 2clf ... ;- 40 

0.9! 76 14 90 90 INOX jFOOT ii .. ;. 20 
. -·L---t~--t---t--t----T----T-----1-~-+- . . 
o.si 42 15 fiT 60 11NDX FOOT T .. · 
. ;t- I I : 
0.8, 56 20 76 60 INDX FOOT j__L._ :. 

21 : so: 40 
.. , ·---· .... +---t 

21· so' 40 

20: 0.-~..! 49 26 75 95 INDX FOOT ! 
o:~ 56 42 98 95 INDX FOOT __ L .T- 20l_·a~; ·_-+: --l 
0.8! 19 36 55 85 INDX FOOT 20: 

o:71 38 46 84 85 INDX FOOT -+-.. ' -~~:- ~e(r· 
o.e! 4 11 15 90 INOX FOOT 1 ! . 20 -t---t 

7 57 64 90 INDX FOOT !--t ·---:· 20: 40 

18 5 21 99 INDX FOOT I ! t· 20. 
+----+--t---t---+---+--t---+---1-+-+ - ·-. 

2 15 17 90 SUPP FOOT · 1 : 20· 
o-.s-;----o+---ot--o-'--e9-+---+-IN_o_x--lr-Fo_o_T--I-+~. - r·--: · -----· -.... ·--+---! 

-1---t----1---1----1---+---+---~--+--+- , - . - .. L .. ---1--~ T .... , . 
. 0.~~ 0 0 0 99 INDX FOOT I ; ! 
0.7, 38 7 45 90 INDX FOOT -~--: 20! .... ;---+- --1 

.... -- ---t---1 
1.5j 81 24 85 95 INDX FOOT I ' 20; 

1.0j 88 153 241 80 INOX FOOT -:---r·--: .. -20:----·: --r--l 
-+----+---+---+--+---1--~f----+-1-----L..-'---~- - __ :_; ... ·-' ·- +---! 

1.0 23 38 61 95 INDX FOOT I ; . 20, 60' 
~f---1------'L---t--+---+----+------4--l----i-'--'--·' --· . .;. - ---+----1 
1.5 59 2 61 95 INDX FOOT . ! ; 20· 61. 

1.5 322 61 383 90 INDX FOOT --t-·-;- eo' ·---!:- -!-- -1 
-+----+---+- -+---+----1-----11----+-1--'---r--+-·--' --.. . -- - ---+---t 

1.5 250 247 497 90 INOX FOOT 20, 61 i 
--+-~-t--+---+--+----1-----+---+---+-1---' ...... ·---- ---·- +---t 

1.5 1.5 46 348 394 95 INOX FOOT i I .• 20: 61!. 
-+----t--+---t--+--l---+----1--+----!-.--+-- ·'. ... . . ,.---+---1 

0.8 0.8 0 231 2-31 95 INDX FOOT ! I ! 20' eo! 

0.1 0.7 0 0 0 90 INDX FOOT ! -:-- ;;-6-o,_! --1---~ 
--+----l-----l---1-~-----1---+----+--+-+--+! _, .. ! .. -J .. -t-- -1 o.8 o.s 4 a 1 · 8o INDX FOOT . 1 · 2o; · ooi 

1.3 1.3 10 11 21 90 INDX FOOT r··T-t·2of'"6o ... ,---+---l 
+---+----+--+-- t---+-----1-----1---1,..--!, -l-'-- ., . 

1.0 1.0 0 9 9 90 INOX FOOT I ! 20! SOl 
~-----1---t---+---+----+----+----+-+--t-t--! ... +·-- +. -+-- -t 

1.5 . 1.5 0 0 0 90 IN OX FOOT 1 + ._: . ~~j . _so-l:i---+---1 

:~ ~:: : : 1~ : ::~: :~~ 4 0~4..?~ .. i:i---~~~-+---1 
+--l---+---1--1----1---+---+--+----41 __ ._j_ __ :. . .; ... - ' ---1-- -l 

1.5 1.5 13 3 16 85 INOX FOOT . : · 20! 61 j :: :: ·: ·: , : :: = 1 -T~ :~r-r....lolf--:-:+---1 
o.a: 0.8 0 0 0 80 0 INDX FOOT ; 20' ' 
- ; -···-___;·-.. --+1-+---1 

o.a: 80 0 80 99 TOTL WEIR ; i ; e2; eo! 
o. o· -o-.o+----ao+----o+---80+--9-9+----+TO--T-L-+WE--1-R-+--+--+, --r-·~ -621'--oo·-l;-1· --+-- --1 

---+-~-+-----+--+-+---+--+-------!--+-~--+- I I ~'---t----1 
0.8· 0.8 0 0 0 90 1 INOX FOOT I : ··-20:.. ; 
o:a~ · 0.8 2 90 0 INDX FOOT -~ - r ·2o-;!,----i-!, - +-- -1 

~ ... .! r- --r---';---+--i 
o.a ; _o_.a+-__ 1_o+---o+-_,_o+--eo-+---8+-IN_o_x--t_Fo_o_T--It---+---l-·+--l_!_oi soj_ 

0.8! 0.8 3 5 8 90 10 INDX FOOT ! _20-+1-6-0+j -+---t 

-- ~·?J .. ..... _o_._7...__....~o..._ __ 7...__ 7_,__ss....._ _ _,_r_N_ox_..._F_o_o_T___._ ___ _.____.. _ _,___i_ -~___,_i _ ___,_ _ __. 
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Appendix 16-Table 4- Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of.Dung 
(> WRIA 15.0369, < WRJA 19), August 1 -October 31 time period, 1943 ~ 1998 return yeal'$. 

Data sauce - WOFW spawning ground database ~FW. Olympia WA), OCtober 1999. 
Lower jUp~r- ----1---~ live+ ! -·T!

1
----,I.--Ty-pe--,-----,r------:--- ·- .. .. 

1 i I . I 

WRIA Date River mi!e I River mile: Length i Live I Deacl dead !Vis i Redds I survey Method Other species j Comments 

20' 60, 1--1_7_0_2_19_-+-1_0_191_1_99--111----0--+.0 ...... - ~·3' .... ?·3! ~ 41 4! 75 61NDX FOOT I 
t-1_7_0_2_1_9-t-1-01_1_61_1_99_1-t---o._o:i_ __ .~·2.: -~~+---*~ 75J JNOX FOOT ~ t __ :_o; .0~- ... \. : 

t-1_7_0_2_19_+-_9_!3_11_99---121-----0-+.0j -... 1.5• ~~.j. 01 . 1. 1! 95 JNDX FOOT i _ .L_ ~?.: .. .~ _ ..... -~ 
11 0219 911511992 o.o 1.5 1.s: __:L__ o 3 soj JND.X FOOT I 20 so' 61; . j 

t-1-7_0_2_1_9-!-912-4/_1_99_2+---0.-tO, -- . . 1.5: -.. 1.~s~- ol 1 1~ 90 JNDX FOOT ! ; ·-;· 2o .... L. ·--1 

1--1-7_0_2_1_9-+--1-016_/_1_99_2+---o.-o;-! ..... 1.5: . ···1.s(--6l 11 17 90 INDX FOOT , r ··: 20' ::: ::~ -·-~ 
17 0219 10/1211992 0.0! ·- ... 1-~5: .. ·1.s

1
l 3 1 4 95

1 
INDX FOOT ~-- ., .... 20 61.. . : ... _jJ 

1-----t----1---+ I ' ' 17 0219 10121/1992 0.0 -- ·--,.5: - 1-:51 o! 0 0 95 INDX FOOT I -·-; . . . r ~~~-
~1=7=0=2=19==~-=-8-=-!3-=-1-1_1-_99-_-13:~~~~o_.--+1j :~·: : .. 1~5: ·-!-i.~-·-i·---o-+---oi---_95+--+-IN_ox_+F_oo_T-+--It--+----'~ ·- : -~0o_ 6

6
0

o' J .. ---~ 
17 0219 9/20/1993 0.01 0.6. 0.6~ 11 4 11 1 75 INDX FOOT • "' . 

t-1-7_0_2-19-+-9-/2_7_11_9_9-131-----o._.o 1. ~ -~ . o:~ - · ~ o_-_.s::-=_-=_-=_-=_o:-=--=--=--s~LI----_-_5:·~-=-7-=-o:-=_-=_-=_s:IN-=_o-=_x-=_~~F-oo_-_T-=-:~-=-:-=-~:~-+~· :·. ::: 20: ' j__ ~ 

~~--:=-~=-~=-~=-~=-~=--=:~-1=-~=-:=-~=-~=-~=-:~.-==--==--=~·:_-l~-- :_ ~i ---;--·~:[~:=·~:=l:,_·=:=~:-~;+-
1

:==:=-~~~:=-;_:_"~:=:==:o~~:-~=-~=~:=::F-::~=-~=-:=::==-o~-l-!=:=
0

:"-=--i~--;-o!_ -~ ~- .,: -:~~ 
f-1_7_o_2_1&_+-1_o_l51_1_994_1---__ o_.o+-l . _ .· _o:3. __ o_.3-+---o+---ot--:--o+-_8_ot---+-IN_o_x---1_Fo_o_r-t-T--+--+· · 20 ~ · .~-~ 
·~-:-:-:-:-:-:-~---:a-'1-:-~-::-:+---::-:+--... -~::: ·-·~::~ :I : : :: 3 ::~: :~: : ... ... :: 60 . J ""--l 
~ ... ;=_;=_:=-:=-:=-:=--=:-~-1=-:=-:=-~=-:=-:~=-:~4 -==--==--=:=-::+-1 -~:-_: ~~: --:-:--~::----·:-+---:+--1-:+---;-:!--1-7+::-~-:-+-:-~-r-:-+-41--0-t-......;.i _:. _ ; d Fl 
~:=;=~=2=~=:==:=~=11=:=:=:==~=====:=::, ~----·~: ~ :: --:+----:!--:+--:+--3-+--=-~-:--+:-~-~-:-1-+--+--+: ~· :, ,· {=3 
~:=:=:=:=:=:==:=~=,:=:=:=:=:=====::=::=_-~~--:} ... --:~~=~~~-1-::~~~~~:~~~1-::~---:-~:------::-::~~~:~~::-~-_0T ____ :-_-_:-_--~+_-..... --+-+-,i • :2~0. :311: ~. ~60~.·_r- I 

17 0219 9125/1996 0.0 o.a; 0.8~ 11 0 11 80 51NDX FOOT 

1-:-:-:-:-:-:-. -+1-:-~-~-:-:-:-t---:-:r-·-_- :~; •:--:~::~~--~~ -_ -_ --1-1:;~ -_ -_ --.::. ~~~:~::~~:~::~~1~:::-:-~~:~~:~~:~o~:~:~~:~::~~· : ", : ! _ ~ 
l-t_r_o_2_1_9-+--1_0J_51_1_9_97+-__ o_.o+·-·-~o~e~ · .... ·.·_o_.a~, __ a,_ __ o+---6!--a-lo 1---2+-IN_o_x---lt-F_o_o_T-+i ·---1-+--~ .. ~-.. 20 3< . -~ 
17 0219 10/1311997 0.0 0.8. 0.81 8 0 B 80 1 INOX FOOT : , 23 31 60j 

l-1-r_o_2_1_9-+1-0-,2-1-,1-9-97+---o-.o.!..! ---·-o.·~~- · -----o.sr----"'+----11---5+--9-o+--2-+1-N_o_x-+r-oo-T--+ i!-+--+___;: 20~ sor -.. -f:----1 

i-----1----+---f.- .... - . " - .. .l,___ 11 021a 10129/1997 o.oj o.8 o.8 2 4 6 80 11NDX FOOT ( 23 so'· I 
t-1-7 -0-2-19-+-8122/--1-9-9-18 r-----0.-o;-!: ---o~a~· .... --0.-8+---o-+---o+-1---IOI---95+--+1-N-OX-l-F-OOT--+-1 --+-+---;! 20: . -t--
~1=7=0=2~19~~:~~9_1'21 ___ 1_-9_9-=-8:-=-~==0-._o:, -_ ·:-.!~~; -_ .. _ .. ·-~_o-._8:,-_-_-_-o;~~~:o:~~~-lo+_-_-9~5:~~~:1_N-O~X~~t-F-_o-_OT ____ -+j:~:~~+ll-_-_:; ~ ., 20 , -. ~.-f~----1 
11 0219 9/14/1998 o.o o.8' o.a o o! o as INDX FOOT i , 20: : I · 
17 0219 9/19/1998 0.01 0.8i 0.8 0 1 1 95 1 INOX FOOT ; :20· -. ·~-
1-----1-----+---t---·-- ---+-----1--+---+--+--+--1------+---11--+----!- .. _ ... - .. : .. ---i-17 0219 9.127/1998 0.0 ~:~.. 0.8 1 0 1 95 tiNOX FOOT I 20 . ; 
I-1_7_0_2-19--+-1-0/_5_11_9_9_81-----0-.0~-0.B, 0.6 0 1 1 95 21NDX FOOT I I ; ~--;ro·· ... ·~··-r---
t-1_7_0_2_1_9---1_10_11_7_11_9_9_8r---o~~ .. ~t- 0.81 0 0 0 90 OINDX FOOT :·· ·.~ .:~~ ·-~~·-·_· -+~----i 
17 0219 10/2611998 0.01 O.Bi 0.8 2 a 10 90! 12 INDX FOOT 1 .... .~oi .. ~-ol...---;.1---t 
17 0219 1012911998 O.Oi o.s; 0.6 0 10 10j 90 13INDX FOOT j '-~: •. ~l_-+--~----1 
Lt_7_o_245 __ ,L1_01_1_5_t1_97_1_,_ __ o.ol__!:!_! ____ o_.7.1....._1_G.L..._1_2_sL.__14_2_,___s_s...L...._..Ls_u_P_P.....LF_oo_T--..l-3.L..._oL__oL_il _o.!. ... 2~[ .. ~----'IL..... __ ...J 
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Appendix 16-Table 4 - Historical spawning survey data. for Hood Canal ESU, and WRIA 18 west of Dung 
{> WRIA 15.0369, < WRIA 19), August 1 ·October 31 time period, 1943 ·1998 return years. 

Data souoe- WDFW spawniog ground database CJVOFW. Olympia WA). October 1999. 
, .. ·-· J tower Upper [L;;:·r -....... · ... !Type ! 

1WRIA !oate River mile River mlle lengltl ~Live loead idead ;Vis :Redds!suNey I Method Oltler species 

11 0245 I 9125/1972 o.o o.71 o.7j 1131 231 136: 95 :suPP FOOT 
'17 "ii24r:-+-9-f2_5_11_9_72+---o-. 7-!---,_-21---o-.s-+l--1-4+j --to __ Ui .. ·-·g-5·: · .... fsuPP FOOT J 2o/ ! : ·-i 

20 ! i ; 

. . .. .... - -·--'----1---f--!---1--l-....L..-+--ii -··--+-·---! 
'.11 024_5---lr---101_41_19_72-+ __ o_.o+-'---o-.8-r---o._a~_2_23+--84-+j_3~~L .. .. .:. ____ :suPP FOOT 20 ~--- ~---~ 
:17 0245 9/30/1973 0.0 0.5 0.5 78 284 382' 95; !SUPP FOOT 0 0 0 0 I I I 
:11 024-S-t--911-0/-19_7_4+---o-.-ls l---o-.o+----+----ll--o-t,,--- .. 1 .. ·-· - · ...... -.---t--+-t- +--+-o+--1-3+--2-o-·

1
· - -+--,, --i. 

, . ·-----1----+-~---+---+-----o.-lo!--_o+---+-·- ~~ .. s~: .. -~._o_if+F_o_OT_-1--ot---ol--lo I--I---,. r---+ .. -.. -+-- _ . -l 
:17 o2_4_s __ l-912-31_19_7_4+---o-.o+-_-o_.s+-__ o._st-

1 
__ 75+--S+j __ s~i . _s?: !suPP FOOT o o o o 6o1 : 1 t 

;17"o24s 101711974 o.o 0.8 0.8 sa 116 204! so· 1o3Ts_u_P_P-+F-o_o_T-l-- 1t---ot---ol--ot-----ilf--.l- ·-T·----·l 
' ,]- 0245 10/1811974 0.0 0,8 0.8 19 230 249:. -eO~ ··· ,-0·5-+-)S_U_P..,.P-t-F-00-T-t--1 +--ol-o+-o~~f.---1--+i ...... -; ---~ 
~1i o24-s-+--9/_81_1-97-5+---o.-ot----O-.O-I---0-.0+---7t--:--OI r- ·- '/ . oo:- ... S~SPOT FOOT 60 .-_:,:_ ... ··-I-· -~_ .. --_·-••• l..,. 
·17 '(i24§--+-91-1_81_1_97_5+---o.-ot---- 0-.8-+-- -0-.8+--,-6-0t--sr-·;·65f. so; .. 65ISUPP FOOT 1 0 0 0 I ' ; 
r11 -02-45--+-t-0/_3/_1-97-5+---0.-0t----1-.1+--1-.1+--1-1-4~-3-8-'~i--·-_ ~~ . -~c., : .. ~--rsUPP FOOT 60 a11 · .. 1 .. ---·1 
'11 0245 1011111975 o.o 1.4 1.4 53 2121 265 90. jiNDX FOOT : -·r--oG1 

~[(~=!-:_ -_ -_ -1-+ _,_:~-:-~~1~:~7...,:;_ -_ -_ -_ -_:~:::~~~~~:--._::~~~~:~:::~:~~10~~:~~~6~::,: ~-_-?_~~ -~ -·:.~_.:: _2s_,~-Ti ~_:_:_;-t:-~_O_T-t-1+--o+--o+--o+--:_:t-----I~l~ ~ 
:17 0245 9114/1976 0.0 0,8 0.8~ 165 30i 195; 95: 64 INDX FOOT 20 : 1 DG1 
••-a -- +' --+---+-+--+--!---f---1--_j --+,.•~ 

911411976 0.8 1.7 0.9i 117 30i 147;_. 9~:- ... __ 2-15'-S-U-PP-l-FOO-T---il----1--t-+--1-2-0+--i--+-~ 
912111976 o.o 0.8 0.8 47 2~--~~J .... ~~: . INDX FOOT · 20 i i . 

9121/1976 0,6 1.1 0.3 220 ~-~~~: --9~; __ jSUPP FOOT 20 1 .. -·-r-DG 

17 02~ 

•17 0246 

t17 0245 

17 0245 t 912811976 0.0 0.8 0.8 25 1101. -~3-~ i. ~9; ... -t_IN_DX_+FO_O_T-1-+---t--t--+-20-+---;: .. -+ ... OG 
I ---l--+---l-+--1-+--1--4----l~·-- - ,·- ~ 

9/28/1976 0.8 1.3 0.5 99 2861 385: 99: SUPP FOOT 4 0 oj 0 20 : ; OG 

:17 0245 10/511976 0.0 0.8 O.B 7 · 73l eo ···99-, .... ii NDX · FOOT 1 0 o 0 20 !·--t--· DGi 
_:_:]_ ____ .. . ... · ·---+--+---+- +--+--1--t---1---+- -=l 

·17 024!· 

; 17 0245 101511976 0,8 1.3 0.5 23 921 115; 99: !SVPP FOOT 20 ! : OGI 
-1·l - 0_2_4_5---ll-10/- 131-19_7_61----o-.o+---0-.8+---0.-181-·-10+--33-+- - 43 . - 99: !INDX FOOT 20 --t -·---:--oGl 
~---~---t----,_---+-----1---,_--+--- -.-~r----r----r--r~---+-~---1---~--~--:~ 
-~·-7 __ o_2_4_s_l-1_01_13f_1e_7_6t----o-.a+ _ _ 1_.s+-__ o._sl-_s,__2_B+i _ _3~: .. ~~ .... _ !SUPP FOOT I 20 : .... -L.~ 
:17 0245 

i',7 0245 

17 0245 

1012011976 0.0 0.8 0.8 3 33l 36· 99 ' INDX FOOT 20 : i OG' ---i........... .. . 
1012011976 0.8 1.3 0.5 0 5~ 5~ 99 ' SUPP FOOT · 20 i i DG 

. - ·-: ---!----f---t----1----il---,_-l--4--+; ---+--
1012711976 0.0 0.8 0.8 1 32[ 33: 99! INDX FOOT 20 i ! OG 

.. -·-·--+----+----+- ----+"----+---+--!----.. - ~· .. ··-!r----+----~-+--+--1--+--+-- ~ ·-- ·--·---
:17 o24s 10/27/1976 o.8 1.3 o.s o s! ---·~· · .. ~.e.' __ ..;..._+s_u_P_P--+F_o_o_T--+- -+--+-f---+-2-lol-- ~ 1 DG 
l1l 024f. 9/1411977 o.o 0.8 0.8 5 10j t S: 90! IN OX FOOT . ·t. --- j- ·-·-
!·1·l--0-24-5-+-91-2_1_/1_9_77+--o-.o+---o- .-BI---0-.8+--1-45-+-eT - lSl: .. goi. .. INDX FOOT ·-r. ·-t--·-----1 
r11 0245 9121/1977 0.8 1.1 0.3, 129 si 1-;? -sol -· SUPP FOOT t-·-;- .. __, 
~: 0245 912211977 0.0 1.3 1.3 1·41f 111 152: - -~5~·-- SUPP FOOT 

1 

~- ·--J __ j 
!11 0245 9128/1977 o.o o.e o.a! 1791 44 j 223 j 10; INDX FOOT : L 1 

t ~-i-o-2.4-s-+-912-81-t-977-t---o.-st----1-.4-r---o-.s+--1-3-tt-!; --2s! ·15.~:· .J.~L-+s_u_P_P-+F_o_o_T--+-+--+-t---+~-+-J~J--] 
L~7 0245 101511977 0.0 0.8 0.8 123 119j 242~ .. ~! .. INDX FOOT , __ j_ __ 
~~ 0245 101511977 0.8 1.4 o.s 78 ~~--~2i __ so_

4
;_---l_su_P_P--+F-O_OT_+-+-l- -I--+--!---J.j._ j 

!11 0245 )10113/1977 0 .0 O.B 0.8 32 143~ 175! SO: INDX FOOT j I --;-

~:·1=7=0=2=4=5==1:1 1=01=13=/=19=77=:====0=.8:.=====1=.4:=====0.=6:===21:==--4-<~-·-·a_al ·~~L SUPP FOOT I r--- I 
111 0245 jt0119/1977 0.0 0.8 0.8 10, 90~ 100; so: INDX FOOT I 
~-17-0-24-5-+:1_01_1_9/_1_977-t---0.-8t----1-.4-I---0-.6+---2l--16-;,j---;B~ - -~-0-~~ --IS-U_P_P--1-F-OO __ T-1--+--+-+--+-4---J.: --""-·~ 
! 17 0245 it012Sl1977 0.0 0.8 0.8 1! 25i 261 90i INDX iFOOT ! i t I --4-· I J" __, 
:17 0245 p C12611977 0.8 2.4 o.s o 2i 2j eo; SUPP !FooT 1 • 

!11 0245 1 916/1978 0.0 1.4 1.4 52 ----rsr:·oo;· INDX FOOT ; DG 
r------r-----t------r---~------t---,_--~----r---+--~~--~~--r--r-i--+-~---t---!---4---~ 
[17 0245 911311978 0.0 1.4 1.4 513 29 5421 901 INDX FOOT I i 

Summer Chum Salmon Conservation Initiative 
Supple1nental Report No. 1 -Appendix 16 

DG 
---~~L-~--~--~~~~~~~-~--~ 

April 1000 
Page 285 



Appendix 16 - Table 4- Historical spawning survey data for Hood Canal ESU. and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1 -October 31 time period, 1943 -1998 return years. 

Data souca-WOFW spawning grolll1d database ~FW. Olympia WA}. October 1999. 
Uve + ! ... .. . irype - ·· -· ... __,~------,------,-. ----.~ 

joate [Rivermile Rivermile Lenglh Live Dead dead ;Vis :Redds~survey iMethoo Olherspecies Comments IAgeriCyj 

r-··--·-·---.........-
! ~ !Lower Upper 

!WRIA 

17 0245 

17 0245 ! 912511984 

17 0245 ; 1 0/2/1984 
........ 

17 0245 1 1 o/2/1984 

17 0245 101811984 

17 0245 j101101'1984 

17 0245 10110/1984 

17 0245 ! 10/31/1984. 

17 0245 10/3111984 
.... 

17 0245 1101411985 

17 0245 j1011011985 

~17 0245 
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55 3111 90; 

218j 

2731 

241 

95 

95 

...... 
26Sj ... ~~-
252 95 

29 257 2861 90: 

14 211 225 90; 

11 40 51 99 

4 

40 

40 

~ .. -·- ·~ 

INDX iFOOT 

; ......... --t---+-t-+--t--+--t--+--+-----: 
INDX FOOT ! .... ----·-1----l-+--+--+-+--+--t--1------i 

0 0 0 20 61 
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11 0245 ) 9flSI1987• o.a 1.21 o.4 1so 13 173~ 90i :suPP iFooT I 1 i l 1 20! eo 

:: ~:::--: ::;:f:;.. :·: ~------~~:::~~~~-:-:~::~~:S~09~:~~:~:-7:f-_-_-:~~-+6..,5 r--~:~ ~-----~$~~- ]:~~~ i l : -·· .... ; -+--:·:-+--+~-+---!: 
11 0245 ~ 10116!1987~ 0.0: ........... o.s o.s 105 275 3801-· -95; ..... -~No·x fFOOT i ~~ · f 20 t ~ 
17 0245 poi1~:~?~ O.S . .... -1.-5+---0-.7-+--4-7+-- 20-6-t--2-53-+! es:-· .... :SUPP·lf-o-0-T-+: -+~ -+-~ - +-, -+--20-l~-6-0+--+--...:., 

17 02~ !1~~~:; 0.0· - -0-.8+---0-.-181--88-t--,-51-t--2-39-1!f- ·-95_..; . . -;IN OX iFOOT ! I i ; 201 

17 0245' h0126119_!7l. D.'a : - ·- -1-.3-t---0-.5+--34-+--5-9+--9-3+-95~ . ··rsuPP jFOOT m--t 20 

~ ::: . t~~~~~;; :·:-: ··:-.:-._-_:-:_::~~~~:~:-1:;_-_-_,-~_a:~~~-~-:~~~~1-:_-::-~ }t - :;t~t:~ H+l==~~==:=::=:=:~===~===~ p· 024~ !. _91261_1 .. 9_a_s·, o.O· o.a o.8 3691 rs 444 90; :INDX ,FOOT 1 ! 1 1. eo 

~ 024~=-...L.!'~~,~~~ ~ 0.8 ~- ____ 1 ._01----:-0-.2+-_4_1_8+1_1_0_3+-_52_1-+i_-_-~-~---~ ;~UPP IFOOT I I .J~-t--+--6-01--+--+---i 
11 0245 j 101511 ~~~: o.o~- ... __ o_.a-t-__ o_.8+·-S_28-+-s_1_s+-_64_1+-1._90J.. . }~~_o_o_T---;1,---tl--t;-+---+-e_1+--t--+---l 
11 o24E . 101~198_~;. o._a_: ....... _,_·,-+---· _o._3+-_2_&_71-_4_7_st-_7_4_3~j __ ooL .. Ls_u_P_P__,!r-F_o_o_T_+-j' _ ll--+---i---t--2_o+--oo-+--+---l 
17 o24S ;1011711988: 0.0: 0.8 0.8 96 545 6411 95; !INDX !FOOT ) 20 61 

1-1_1_0_2_4_5 ___..i_10i_1 __ 7~~.: o.a.·. - .. -1-.B+---1-.0-t---58+--56-3+-8-21-fi--9Sl . -~. -:5u_P_P--+!F_OO_T-+~-+--+i --i--+-20+-+---1---4 

11 o24e !1012711968! o.o: o.s o.8 10 522 532 95: .. -~~ox jFooT 20 s1 

~--o_2_4s_;.!i·~~?i ~--~:~_ --_-_o-_....;.a4_ +----_-~_-o_.-8:_-_-_-~1:_-_-_-_-o;_-_-_-_-1:~----9-;9l- ..... ~ ~~-?~ FOOT i I 20 eo 
17 0245 : 9122/1989 __ '. 0.0; 0.9 0.9 51 15 66 80; i.INOX lFOOT 1 20 

-----+-----r---;----ir----r--~ ----+----+--+--+--+'--+---r---t---r---, 
o.£ o.a o.8 32 82 1141 go: - .. .. iiNox iFOOT ! I 20 ISO 
0.8 .... ··-1-.3+---o-.s-+--4-7+--53-+- 1-0-0t--90! '":su-PP---+~F-O_O_T-t-+-1 - -r--l:--+--2-0t-60--l.-+- --l 

1-----i-- ·-- --. _.... . "1·----+-- -+--+--+--+-+--1--+--+---1 
i1011311989 O.Oi 0,8 0.8 34 154 188 90: iiNDX !FOOT 3 o 0 0 20 17 024~ 

17 0245 

17 024S 

17 0245 

t·-·---·- "" .. --- -··· .. _..; __ _L __ +--+-+--+---1--+--+-+-- -1 
: _ _!~-~~~ ~o: ____ o_.e+ __ o_.8+----o+---o+---o+- ~: ...... - ·;....;IN_o_x_ +-IF_o __ o_T-+-+--i-, -t--+--20-+-e-=-ot---t----1 
; 9/191t9ao: o.o; o.8 o.8 21 11 38, 95 INOX IFooT i 20 eo 81 
t'Qi-,9-t1e9o- o:s' ---o-.9-+---0-. 1+---2+---o+---2,~- -go:· ----;SUP-P-+!F_O_OT-+--+---11--+--11-2-0+--1---+----1 

1-----+' - - ·- .. ---'L-- -+---+---11----+----1--• -· .. .. l-----+---1--t---1-+--t--+-+-+---! 
17 0245 1011119901 o.oi 0.8 0.8 9!1 67 166 90: !tNDX !FOOT 20 60 61 

17 0245 j10/1011!1~~ ~. . o:o_-! --~~~~1~.5:~~~~~1-._5:~~~9-1:_-_-_1~0-B:i-----1~9:9:~_ssl._ .. · .. ·:~;,!_-IN~DX~~~;F_OO-_-_T ___ i"t-_-_4-"~---_o:-_-_o:-_-_o:-_-20~=~~6_1:----:+-_-_-_~-i 
11 0245 j1D11BI1~.~~ o.o: ___ o_._,8r-_ _ o_.8+-_a_3+-_1_7_o+-_2_o_J+-~~! ..... !INDX FOOT 20 eo 61 

17 0245 9116/1991 ~ 0.0' 0.8 0.8 9 0 9 95; iiNDX FOOl 20 
0.0; . -·--1.-1+---1--,.1+--100-+- -27--t--127--t--9-5! - tiNO-X-tF-O_O_T--i---TI-+--+~ - -t---2-0f-1 -6-1+--11-- -l 

---+----+~-+---+--+---~--- --:- ·-·-+----1- +--+-+--+--+-- +--11---l 17 0245 .J :'~!~~~~ -
j17 0245 
117 0245 

17 0245 

I 1019/1991 : 
! 

i1011611991 : 
+--··---·- .. , 
' 9/311992: 

1----"--·--"' .. 
17 0245 i 9/1511992: 

' __ ... _ -i 

17 024~ ' 912411992: 

11 0245 , 912411 9ii2'i 

17 0245 ' 1DnV1992 

0.0 1.0 1.0 22 69 91 95! iiNOX FOOT ' 20 61 
---+---If--+--~--+--+ .. .. +- --+---1--+--+-+--+- +-+--1----l 

o.oi 1.0 1.0 13 29 421 95i IINDX FOOT 20 
----+----+---11----t---;----·'". - . ..L ... ---t---+--+-+--t--t----t--+--t-- --1 

0.0! 0.8 0.8 0 0 0 95: !INOX FOOT 60 
. -~-----+----+--+----+---+-- ~ . _, +-·--+--+--+-+--+-t----t--+- -+----1 
o._~! _ 0.8 0.8 21 17 38 __ 9~; . .. -~~~--II_FOO_T_i--t---1--+---t-2-0+--80+--6-1+---i 
0.0! 0.8 0.8 186 74 280: 95' 1INDX FOOT I 20 60 81 
. -+ -: .... --...---+--+-t-+--+-+--1--+-+--1 
o_:~--- 1.0 0.2 13 20 33 ~ 95! . !SUPP !FOOT ~ 20 60 
o.o: 0.8 0.8 41 134 175. --s5i.. --~1NOX·-+-~F-O_O_T-+--l---111--+--+-2-10f--OO-+-e,+----l 

17 0245 !10112/1992· .. 0.0~ 0.8 0.8 37 175 2121 95 j --- UNOX !FOOT I 20 81 
17 0245 !1oo1/1992~ o .. o! o.e 0.8 31 118 1491--95] .. -- -+-~ I-N_D_X-+F-O_O_T-t-+--+1. --!--+-6-l1f--2-0+--I---I 

17 0245 : 8131119-s3: oT o.8 o.a o o o ·95;---itNDX !FoOT 20 eo 

17 0245 : -MoJi99~l. .. -~:....,oj-__ -_-_-_-o_-.""'8:~~~~0~.8:~~~-1_7:~-:.~~6:~~~-23--l-i--~-~ao-+_i ____ .. ~I~IN=D=~=~r,I-F=O=O=T=:j ==~=~~=~~=~==2=0:==60~===:===~ 
17 0245 i 9flOJ1993i o.e: 1.o · 0.2 o o ~ eo! !suPP FOOT 1 20 
17 024S lgn7ii99J: . ..0.-0;-i --0-.8+---0_-8r--1-04-t---12-+--,·-16i esl ·--61-iii'-IN_O_X--it-F-O_O_T-t--111-0-+--0-t--0-t--20-+-80-t-- t---l 
1-----+- --
17 0245 ~ 9127/1993! 0.81 1.0 0.2 0 0 o! 901 DISUPP FOOT 20 
1------+-----;- .. .... ·--r-- -1----1---1----t-- ·--+--t--~t-+-t--1-+-1--+-+---1 
,_1_7_02_4S_~i __ 1_DI4_,_,_99_s!_ _____ o_.o-'-!' __ o_.a-~-. _ _ o_.e.~..-_1_06....~-_ _ 7_s..__,_7_e.~--_8_o.._! . ___ ...._II_N_o_x__._Fo_o_T__._1-'--o....__o_....__o....__20_,__oo__,_ _ _._ __ __, 
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Appendix 16 -Table 4 - Historical spawning survey data for Ho~d Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1-October 31 time period, 1943 4 1998 return years. 

Data souce - INOFW spawning groono database (WOFW, Otympfa WA), October 1999. 
Jt.~~- -~u~;,er ....... . 
I • ij 

WRIA Date j R!ver mile ! River mile ~length live 

Live+ 

Dead dead Vis 

17 0245 10/4/1993j 0.8 1.0 0.2i 0 0 0 90 
1----+---+-······ . 
17 0.245 10/11/1993 0.0: 0.8 0.8 102 69 171 85 
1---~---l'-----+--· -· . . . ..•... -· 
I-1_7_0_2_45--+1_0J_1_1,_1_9e_s+l__ o.8 ,_:o; .. -· 0.2 1 1 2 90 

11 0245 10/18/1993 o.o· o.si 0.8 82 68 148 85 
1----+----l-····· ... '" 
17 0245 10/18/1993 0.8 1.3' 0.5 26 4 30 80 

!Type 

Reddslsurvev Method Otherspeeles 

SUPP IFOOT I I ...... 
INOX FOOT I T i ' 

SUPP FOOT I 1 ·+··~ 
:::p :~: t---~- .... 

. ·-···--r---

.Comments Agency 

. ...• ·····.,----+----l 
20 so: 

+----1---' 
20' 60! I 

-+---1 
20; ~-~1-+-----t, 
20: ' . ' 

INDX FOOT ~ ;·· 0~ 0 
1----+---+··- .. . .... 
17 0245 1012.5/1993j .... . 0.0 o.s, --· 0.8 ~ 38 91 85 

... , . __ ....;_·-1----; 

20: 60i ! 
20' ··-11-+---i 

17 0245 10126/1993 0.8 1.1' 0.3 18 8 26 90 SUPP FOOT ! 
1-----+---+-···· - .... --+--!--+---+--+--+--!---+----+- .1 . 
17 0245 919/1994 0.0 0.8' 0.8 0 0 0 90 INDX FOOT : 

. .. .. ·-+---+--1--+---1---!----+--.J-...-i----r 
17 0245 9118/1994 0.0· 0.8 0,8 3 5 8 90 4 INDX FOOT i 

17 0245 9!23/1994j___ 0.0: o.aj_ ·.·. ·=0~.8~===4=9:===1=2:===6-11-t -----9_0:===:-l_N=D-X_ ---++F=O=O=T=:=--1-! ; 

l-1_7_o_2_45_+-9-12_9_11_s_94, o.o. o.8 .. ____ o_.a4! __ 7_o-I-_3_11--1-01+-_a_5-I---I-I-N_ox_+F-o_OT_.j_l ......;!_ 
17 0245 9/29f1994j 0.8 1.1' 0.3 8 1 9 90 SUPP FOOT ! 
17 0.245 10/6!19941-·· . 0.0 0.8: ---0-.8-1--3-21--58+--9-0-I--90-+--+IN-D-X-I-F-O-OT---l-..:-! ~-· .. 
1----+---+·-.. .. ······---1--+---+---1--+--+--+---+.-;··-- •· . . 
I-1_7_0_2-4_s_+-1_016_1_1994_+-· o.a 1:1: ___ o._3+-_,s+-_,_1+-_2_91--9-lo----11-s_u_PP-l_Fo_o_T-+---+i _ 

17 0245 10/1311994 0.0 0.8; 0.8 10 51 61 90 INDX FOOT ! I 
:1=7=0=2=4=5=:=1o=/1=3=11=9=9:4r-.. ~ .. o.~. 1:( ·· ___ o_.3+---21-_21+--23-+·-90-+--+s_u_P_P-+F_o_or___,l-+-! --' 
17 0245 10/19/1994 0.0 O.a! 0.8 2 44 46 90, INDX FOOT i 
1----t----t ... . " . . --+--+---+--1----l--ll--+---+-+-1 .. ,. -

1------+---+-.• 

l ..• • "' ·-+---+---1 
20! i 
······--T-~--l 

2o: 1 
• . .• -i ----lf-'----1 

2o: soi 
T---+----1 

20 60 
... --1--+----l 

20 
- ....... --1---+----l 

20 i 
. ·-· --l--+---1 

20; 

17 0245 10/1911994 0.8 1.1· 0.3 0' 20 20 90 SUPP FOOT i . . .. --+--1---!---+--+--1--+---+---i----'· .. - ....... ·- ---11---+---l 
11 0245 91711995! .. . .. o.o o.s o.s 3 1 4 sol 2 INDX FOOT I 4! o: o o 20~ 60 
17 0245 9/1411995 0.0 .o s: ·--O-.a-+l--50--+--2...111----7-1-!--8-5-i--+1-N-DX--I-F-0-0-T-+---'-i ·-··· .. , .. ·2o~ ··---11---1---1 

1-1-7_0_2-45-+-9-12_21_1_99_5+-··.. 0.0 O.S:·----o-.s-l-1
1 

--8-j1i----3-7+--1-1-8.J---BO-I---I-IN-D-X---l-FO-O-T-+--!-1• ·-···· 

1-------+---+-·· .. . . ··-···· ·---l---l---l---'---1--+--+--..J----l---+-i --~--
17 0245 9/29/19951 0.0. 0.8 0.8 S5 61 146 85 INDX FOOT 1 1----+----+---· .. ... .. -----+-----l.--1---l---!--1----l----+---!-! 
17 0245 1012/1995 0.8 1.1 0.3 30 2 32 75 SUPP FOOT I I 

I-1-7_0_2_45---!-1-0-/6/-1-9-95-11-- 0.0 O.S --··--O.-Sf---74+--7-4+--1-4-181---85+--+-IN_O_X-+F-O_O_T.....l..--+r .•. 
···---1----+---~---+--~---1----+----1--+.~ 

17 0245 101911995[ 0.8 1.1 0.3 5 10 15 85 SUPP FOOT I I 

f-----t----i- ... .. . ··---+---+--l---1--+--t----1-----ll-·i-.-
1-1_7_02_45_+1_01_1_21_19_9_5+-l___ o.o o.a: ___ o_.8+-_3_s+--60-+--99+--7-s-I--+I-N_ox_+-F_o_o_T-+-I-+i -·· ..... , 

17 0245 10118/1995 0.0 o.a: 0.8 6 51 57 85 INDX FOOT ! 
I 

17 0245 10/18/19951 0.8 1.0: 0.~ 0 5 5 85 SUPP FOOT : ! 
1----+----+-. .. ··--.....:.t--l---!---+---!---1---+--~-
17 0245 8129/1996 0.0 0.2· 0.2 0 0 0 90 INOX FOOT : . 
~ ·-+----+·. ~ .. 
17 •: 9/19/1996 o.o OT 0.7 124 21 145 70 INOX FOOT I ! 
t--···"' -·· .. 
~----l-91_1_e_r1_996----11f-.. 0.1 1.3;. ____ o_.e+-_s_81--7-!-_e_s+-_e...Jol--l-s_u_PP---I-Fo_o_T--!--·~--., 
17 0245 9/2611996 o.o 0.7i 0.7 225 42 267 7D, lNDX :FOOT j I 
1-------+------+-- ----+-----1------1-----1--~--+--~----~-~- ' 
17 0245 9126/1996 0.7 1.3: 0.6 51 25 76 80; · SUPP I FOOT 
1-----+----+····. , ..... ----+---+---+--1---+---+----:.---....:--l-r ... , 
1-1_7_024 __ 5 --!--1_0_13_11_9_9-16 f--·· o.o· .0. 7; ___ o_.7+--_1_57-I-_14_9+-_3_06-+-7-IO f----1-IN_O_X--t;_FO_OT_+--+-! .. . 

11 0245 1013/1996! o.7 _ 1_.~; ___ o_.e+-_s_sl-_4e+---s_1-l--8-ol--l-s-u_P_P-+-F-oo_T--!-i-! -·-. 

17 0245 10/1011996] o.o 0.71 0.7 56 257 313 70 INDX FOOT i 
17 0245 10110/1996 o.i: .. 1:sr· 0.6 2 79 81 80 SUPP FOOT i : 
1------l----~ .. . .. ·-··· ;...----1---+---+--1---1----l---l--~-i--·: .. 

60 20l 61 
-· .... ·---li---1------l 
20! 80 

.. - ·.· ·---1--+------l 

. ·--~-- -+--+-----1 
20: 60 
.. i. ---il---+---1 
2Dl 

"20 80 
. .... -'-----lf----1-----j 

20j 

. ;.... --+--+------1 
; 

·-i--+--t----1 

- i-· ·-lf----+----1 
i 

' . ·-1 ·--1--ll-----1 
i 

- . .. -+--+----l---1 

··t·--1--t---1 
I 

--· :--+-+----1 
I 

17 0245 10/17/1996j 0.0 0.7j 0.7 11 364 375 70 INOX FOOT ' I 

t-1-7_0_2_45--+-9-11_81_1-99-7~··. 0.0 ...... O.lr·--0-.7+---14-6+--1-13!--15-9-I--+--+1-ND.X--+F-OOT--1!'--!+-. ....... ... ' ; 

1-----1----'-- - ; . -·· ··-· . .•. -·-+-+----tf-----1 
l-1_7_o_2_45 __ +-9-t1_ar_1_99_7+! .•... _ o: 1 .. . . ··-~:~!. ___ o_.3+---..jo 1---o-!-__ o.J-...---li--1-IN_o_x--1-FOOT_---!.! __ii .. -;. ... ~- _l I 
17 0245 9/29/19971 o.o· 0.7: 0.7 108 138 246 INOX FOOT ~ 1 j 

1-1-7_0_2-45--+--9-!2-9/-19-97-+·-- .. 0.7. ··1.o+-j ------0=.3:====0~===1~====1:==~~===~1N=D=X=~=FO=O=T=:~==l:·. ·=- . , . --~----+j -....;'--1-----l 

17 0245 10/14/1997 0.0' --~ 0.7 107 58 165 INDX FOOT i I , --t--+ j" --1----t 

17 0245 10/1411997. 0.7~· --1:01. 0.3 4 1 5 !tNDX FOOT ! ! ' ~--!--+-+---! 
1..-----'----'-·-- ··-·.; . -. .._!.. _;_. - ___ L.____l._-1.-_---' 
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Appendix 16-Table 4- Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1-October 31 time period, 1943-1998 return years. 

Data souce - WDFW spawning ground database (WDFW. Olympia WA). October 1999. 
Lower Up~·;- :---- - -f-----,1~--.,--Uv-e-+-.l--.,..-i -----.~T-ype-~---.-----

Dat& River mile Rillar mile j Le~g1h j Live I Dead dead Vis I Redds survey Method Olhar species :comments 

;····--, 
. : 
!Agency l 

17 0245 10/21/1997 0.0 0.7~ 0.7: 58 135! 193 INDX FOOT I 
7 02

A" 10·"'8/1997 o o .... · · ·o--·7·; ·- - · -o 7r---5-6+-_1_1_,o,__166--l-1,•_- -+ j,---l--,N-D-·"-+-FO_O_T--1--+--+-+-, 
1 ._. lL • _ .. _.:j .. --:....l----;----+---+--+--+-"-t---t--t---+--t! ----i _ . ••• 
11 0245 8/1111998 0.0 0.31 0.3; oi 0 at 95 SUPP FOOT ! ; 20: 
1----1-----+-- ---t-·-··-·· ·--1 - .. ..... : : -
r-1_7_o_2_~--+_e,_2_111_9s_s+-__ o._o. ___ .~:~~ .. __ - -~~~; oj 1-!

0
,_:_9_s+---ts_u_P_P--I_Foo_T-+-+--+-j ___ T--2o: 

17 02~ 9110/1998 0.0 0.3! 0.3! oj 01 ! SUPP FOOT : l ·--+- _ 
1-1-7_0_21_45_-+-9/_1_011-99-8+---0.-+3 ----- ·o:a·t·. --o~s1 ___ 11 o! 11 1SUPP FOOT i 
111 0245 911311998 0.0 - ·0~~ .. - ----o:3f-~-4-t--1-0-t,i --1-4~~-t--+S-U_P_P-+F-O-OT--t--+-ll--+-
l-----l-----l----+-...... ·- - .......... --L... . .. ' 

r-1_7_o_2_4_5-+-91_1_31_1_99_8+--- o._3.:....1 ______ ~~s_, ... _ ~-5~-~ __ 1-+'1 __ 3_1+-l- -+--t-s_u_P_P-t-F_o_o_T-+--1---+-+l ___ , 
17 0245 9117/1998 D.D 0.3; 0.3: 12 16~ 2!1 j SUPP FOOT J 

1-1-7_0_2-~---+-9/-1-7/_1_99_8+---0.-+3 -· .... o."a~ -· QS;--~5-3}----1-10 r----6-3+~--+-!--+-SU_P_P-+-FO_O_T--1--1----L--+1 
1'-----t----1----t- --i'·---+----+-+.--+--+---t--1--t---t--. ,. 
11 0245 9/24J1998 o.o o.3! o.3j 19 16 as! 

1-' 1_7_02_ 4_5-t-9/2-41_1_998-1----0.
4
3 _ .. __ ~:a.: __ ·_· O.Sj_ __ --:_1-:_8-8::_-_-_4_3_~_·-_-23_-_,:~~~:~~~:-J_N_D_-X~--i+-F_O~O~T~:~~:~~:~~~ ~::~ :--

17 0245 9/2411998 0.8 1.1 : 0.3! 0 01 0 0 SUPP jFOOT ! 
1----+----+---+--- ------- ~-- . . 

12 INDX FOOT 

' l-1_7_o_2A_s_l--91281 __ 1998_+-__ o_._31----.. -~:~~ _ _ -~~----23-sl-_ga+-_32_8+--+--+I-K_ox_+F_o_o_T-+-+--+-1;.... ___ _ 
17 02.45 101111998 0.0 0.3! 0.31 15 16 31 J~DX FOOT I 
1----1------t---t--·--- ' .. ·---+-, --+---+--+- -I---+--+---+-+--I--+-- -
I-1-7_0_2_4_5_1--,0I-1/_1998_-I-_ _ o._a l----· -~·~i .. __ __o._s+-1 _2_,_a+-__ t_s_9t-_3_82+--+--+-r~_o_x-+_Fo_o_T-+--+--t-'-l _ ... 
17 0245 101111998 o.a 1.1! o.ai o 0 0 SUPP FOOT I 
1----1------t-- -1---·-- +-- ~ ····-.... 
l-1_7_o_2_45_+_,o_rs_l_t9_98-+ _ __ o._ot---~:3L .. __ o_.~~~i __ e-+-_ 1_8-1--24-t---+--+IN_o_x_,_I-F_oo_T-1--1-+--+1 .... '·· 
17 0245 1015/1998 0.3 o.a ; O.Sj 121 250 371 I INDX FOOT 
17 0245 1015/1998 0.8 1.1 i . .. . 0.3! --8-i~--o+---8t-----'1--t-S-U_P_P-+F-O_O_T-I---:-I--+---!-j --- . 

_: ·--~---; 
-~- -
..! ... 

' ' - ~ .. 
.L_, 

1-1-1-02~4-5-1--1 0181--19_9_8-I---O.-OI----Q.3! . ---o:if--a-+---29+--3-7-t--t---+1-ND-X-+F-O_O_T-+-t--1--+i .. 
1----1-----+---~--------+ -- , __ ----;:--+---+--t-~1--1----+---1---1--11-+- -· 
11 0245 t0/8/1998 o.a o.8! o.5! · 111 277 394 INDX FOOT I 
1-----+----1--- -1--·--·-- -+- . -----'-+---:-+---i---+--+-- -1---1-- -+-+--+--+-
17 0245 1018/1998 o.8 1.11 0.31 ·5 o! 5 SUPP FOOT I 
17 0245 1011211998 0.0 -o.sf . ----0-.3...;!-·-8+--29---i-l--3-71---11--. -41-IN_D_X-1-F-O_O_T-1----11--+----+: --
1----+----1----1- ·-· -~- --·---+--+-- -+---+--+---+--+----+-+--+--+---· 
17 0245 10/1211998 0.3 0.8! o.S~ 74 400 474 INDX FOOT 
l-,-7-024--5-l-1-0/_1_2/_1_99-8-t---0.-8~-----·- -1~~ ..... o:;r 2 0 2 
r.-----'-1-----+----+-----·- --!· ------j----l---1---t--+---t---+--+--t--t---+-.. .. 
'17 0245 10/1511996 0.0 0.3! 0.3 4 21 25 JNOX FOOT 

SUPP FOOT 

1-----+---t---+--·- ... - . .. ··-··+---t---+- -t- -+---,;+--t--+--+--+--+ 
17 0245 1011511998 0.3 0.8j O.Sj 78 353 431 INDX FOOT j 

1-1_7_02_4_5 ----4-1011_5_11_9_98+--- o._a.._j
1 
··- _:.~---~ ~! _-_ -_- --~.-0~.3:1 ~~~~o:~~~-io-t_-_- _-_-o:~=~:~~~-~S_U-P~P~;_F-OO~~T~:~~:~~:=:~ · ... _ 

17 02n 101711974 o.o1 o.oi o.oi o o o SPOT FOOT I 
'-----+----1--- -r- -- ----'· - -- -- -+---+---1---+--+--+----1-- +---+-+--+--.. 
17 0285 10125/1972 0.0 0.2! 0.2 o 136 136 SUPP FOOT 

17 0285 9130/1973 0.0 .. 0.3J .... -- 0.3i 34 92 126 · 95 SUPP FOOT D 0 
1-----+---t----t- - ---;-· - ... ·--+· 

57: 

20 

60; 

-~---
' --:.....--

--:---
·'··--·+·--

1 
' ---!----

' ----r-
1 --- .. ·-+---
! 

·· ; -
_j _____ _ 

·-; ---
60! 
---;---

1 

·-t---
., ..... +--

.i.. __ _ !-1_7_02.85 _ _ -_t-9f2_31_1_97_4+---o._ot-----~=~- __ ---~+--0-+---o+---01---90-+---1-S-U_P_P-1-F-O_O_T+-1--+--+' ... 
17 0285 1017/1974 0.0 0.21 0,2, 0 2 2 90 7 SUPP FOOT I I 
1-----1-----1----1--- ---·t - .. -:-::+---1---+---1--t---1--+----1- +--+-+-·-.. - .. - "-!---
17 0285 1013/1975 0.4 ... __ D_:_?.i. ___ o._3f-i: _ ____.11--- 64-+--'-65-+--s-o+-_1_7+s_u_P_P-+-F_o_o_T-I-- I---+--+-·- _ 3~: _ .! __ ~· .. 

l-1_7_o_2_8_5_1-1_013_ot_19_B_1-t---O-.-i01--· -~:~~ -- __ _ _2~ 1 101 102 90 SUPP FOOT 4 0 Oll -~-
2
20
0
_
7
__ ~:~- .. ~6_0i-1 17 0285 9129/1982 o.ol 0.8; 0.81 45 554 599 75 SUPP FOOT ...., 

1-----+---t---+-----!--- - -t---+---+--+--+---t---+--1---:+-+-+- --- --~ ... ,--+-
17 0285 1012911982 o.o· 1.5! 1.5 0 140 140 90 SUPP FOOT 4 o o 0: 20 31 : 
1------1-----1---- !----;---.- .. ---- • I 

117 0285 9!26/1983 0.0 0.7! 0.7 165 23 188 95 23 !NDX FOOT 4 0 0 0. 13'' 20- -- i 40 

I-1-7_0_2_85_ -+_Q_f27_1_1_98_3+--- 0.-0I--_-__ -·_tT_j~-~~ 1.0 1-48 47 195 95 INOX FOOT 3 0 o! .o7 .. -~r=- r- - -~--: 
17 0285 1013/1983 o.o, 1 5' 1 5 59 64 123 95 137 INOX FOOT : 20; 33i I . 40 
l----+---1----t---....:-+----~--+---+--+--+--+--+--l--+--l....-+----- _...;. -----=-+--.+-
17 0285 1011.111983 0.0 0.7 • 0.7 35 193 228 90 450 INDX FOOT j ; 20; ' I 40 

1-1-7_0_2_85--+1-0/_1_81_198-3+---o.-ol---o-.7-+!-- o.7 21 201 228 eo 335 rNox FOOT ; ~----- .. !J----:;o 
._1_7_0_2_85_ ......L.1_DI2_51_19_8_3...__ _ _ o._o,__ __ 1.Sr- 1.5 20 199 219 95 240 INDX ·,FOOT t~J_j~ 
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Appendix 16 ·Table 4 ·Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1- October 31 time period, 1943-1998 return years. 

Dala souce- WDFW spawning ground data.bese fY'JOFW. Olympia WA). October 1999. 
-r-·-T 

'Type ·- ·-·:-·-1 I Lower Upper I I. ! Live + ! 
!WRIA !;)ate !River mile River mile I Length lll~e Dead !dead Vis ' Redds!sttrvey Method Other SflBCias Comments !Agency l 
!~7 _0285_-t_e_J1_1J1_1_9_84-+---o-.o-t-__ o_.7+-__ o.-171--33-+--1.._! - ---~~~--_e~ __ .. -~ !_IN __ o_x_t-F_o_o_T-+-+---+--t--+-2o-1!_3_3~- _ _; ----~ 
i~? _ 0285 9/1711984 o.o o.7 0.1 112 16j 1~a- . 95_ · ··-rj-IN_o_x_t-F_o_o_T--+-+--+-+--+-2o-fl- ---'--·- + --~~ 
·17 0285 9/1811984 Q.O 1.2 1.2 114 26i ___ 1_ ·-~--. 90 !INDX FOOT 61 . I I 

" - - -i----+---,1--+--+---+--1----+·--+-· - - t--- - ---l 
' 17 0285 911811984 0.0, 1.3 1.3 84 1Bj 102; 99· .. ifNDX FOOT 20 ~-- -~- _ ___J 

:; ~~;;_:_: -1-:-~2_2:_:_:_:_: 1----~_::+-_-~_::-+-__ :._:t-_:~+--':~_-*:: ::: ~-~-~-~---:-:~-~-:-+-t--+-l--+--:-~+l -6o~-:i-~~~ 
11 0265. 9125/1984 o.o 1.0 1.0 47 1051 _1_ ~2 : eo; ; INDX FOOT 4 o o o 20 1 : 1 

: ~:;- -0285 1012/1984 o.o 0.7 0.7 77 236j -~~-~: 95; .. TIN OX FOOT 20 so! ---T ---4i)1 
:1 ~- _'02-_a_· 5-'--t-1-01_81_1_934--t--0-.-10 1---1-.0t---1-.0-t-_4_0+-_1_78-;-i 218! 90 ~- _,...~IN--D-X--+F-O_O_T-.-+---1!--+--+-+--2-0+-_-_--+1 ~~--'t =~] 
.17 0285 10110/1984 0.0 0.7 0.7 59 284~ ---- ~-~~ ~ 75. ~INDX FOOT 20 60j i 40j 
;·1; .. 0285 10118/1984 o.o o.1 o.1 40 351 ! 391 · ·95: "i·-,N-o-x-+-F-DOT--+-+--+- +--+-zo-!l-6-o! T- -40] 
: ~-l 028- 5--1-1-012-41-1-98-4+---0-.0+ - -0-.7+----:--0-.7-+.'--43-+-2-98i ..... J41 · 90. - ---lj-IN--D-X-t-F-O_O_T-t- -t--+-t--+-20-1--6-0+!· . --~ -·:wl 
1~~~8-5-+1_013_1_11_98_4+-__ 0.-'0t---0-.7-t---0-.7-+--32-+-S-6_5;j- _ 397:_ ~~ ~ --~-- ; INDX FOOT 20 t~-~1: =3 
17 0285 9125/1985 0 0 0 7 0 7 24 161 ·o· 99· i1Nox FOOT 20 1 1 

' 17 --o-26-5-+-1-0I-4-11_9_65+---o:-o+---o-:7+---o-:7-+--1-4+--;;t"--~,-; ... 99_-_; ·· · ·_-l!INOX FOOT 1 20 !. ·- · i I 
·---·--+----+--+- -+--+-+-----r-, - :_ ... -1----i 
; 17 0265 10/1011985 0.0 0.5 0.5 9 521 61 ; 90• jSUPP FOOT 20 ! j I 
• -- t-. --. .. . . . .. -f- --r-·-l 
' 17 0285 911711986 0.0 0.8 0.8 74 51 79· 95: !JNOX FOOT 1 . 1 

>:?·.~0-2_8~5~~:~9-f23_-_1~1-9_8~6:~~~~o~.-io_;-_-_-_-_-_o-._a:~~~~0~.8:~~1~4~3:~~~19~~=---~~-a:: 9~: .... _._ INDX FOOT i --t-~ 
:~7 0285 913011986 o.o; o.7 0.7 69 11a1 1_~1.. 9~~ - --__! INDX FOOT ; : 

601
, j_

1 

_ i 
;11 0285 10/811988 0.0 1.11 1.1 75 121 ) 196' 99 iiNDX FOOT C.OJ I 
;;-7· 02115 1012011986 0.0 1.0 1.0 13 162 ~ · ;;;;·· 90 ' ;INDX FOOT 20 ' : -j 
, --- ... ·- ---..,...- -+---+--+--+--+--+---+---'-'- ---rl --1 
: ~! __ o_2B_S-+1_012_7_11_9_6S+---o._ot---0-.8-t---0.-8-+---9-t--fi7-+! --~6 90~- - - !INDX FOOT 4 0 0 0 20 , : _j 
17 0285 8J24/1987 0.1 0 0 0 99 iSPOT FOOT 60 I I 

-- ·- -----t----1--- +---+---+--+-- t-·- ·-- .. .. .. ---f------.,f---+--t--+-1---+--t---:---i---1 
17 0265 91411987 0.0 0.3 0.3 0 o! o: 99 IJ NDX FOOT 20 ! I ' 

- .. . --- I : --~ 
17_ 02_a_s_+-91_1_51_1_98_7+-__ o._ol--_ _ o_.7+-__ o_.7-+-_142-+--+41 __ _ ,_~ . 9-~--- iiNDX FOOT 20 so! _ ..l------i 

f~7 0285 9125/1987 0.0 0.8 0.8 188 99j 287 95' jiNDX FOOT 20 so! j ; 

t·17· 0285 9/2511987 0.8 1.6 0.7 0 ol ---oj 95~ !SUPP FOOT 20 ~---1---l 
,.._ 1 ·-·-: • .. .. . .-- 4 
: ~:_o_285 _ _,1-10.:...f7_1_19_s_7t---o-.o+-_ _ 1.-lo l---;-t-.ot--27-t- 363j ... ~~o : 9~: __ -+II_N_o_x-+_Foo __ T--+- 4 1---Io !--o+--o+-_2_o+-_oo-l·c----l.-----i 

117 0285 10/16/1987 D.D 0.8 0.8 20 14~l_ .. 1_~s.: 95;, .. .. INDX FOOT 20 1 ool j__j 
;n 0285 10126/1987 o.o o.s 0.8 4 2a j 32' es! INDX FOOT 1 20 Ero j i I 
~-~--oz-a.s--t-9-/1_51_1_9_88+---o-.o-+---1.5+---1.5+--20-s+-l--so+L~~~: ~s:~. ----+r--1•-N_-ox_-_-_,.;F_o~o~T~:~~t:~~o:~-o;_-_a:~~~+-iil----_-l.._!~~~+-.!1_-_--=-'~ 
.17 0285 9/2811988 0.0 1.5 1.5 488 319: 807 90. INDX jFOOT 60 i I ! 
·- - - -1----+----+-----!- --1--- +--...;....-. .. -. ,_ --t---l----t--11---1--t-+---i--~--+---
:17 0285 101511988 0.0 1.5 1.5 273 846; 1,119 90, 11NOX FOOT 61 ! I : : 
! ~7 0285 10/17/1988 0.0 1.5 1.6 22 880r----go2: ss: ... . -+IN_D_X-+F-0-0T--+---I--t--t-+--20-+-S1f - T' ' - -- --~ 
i-----+---t-----t----+----+--+--6-37r ··6·-3·7· '. .. - , . --+--+-----t--+--t--+--+--+---+-·-+·----1 
:_~~ 0285 1012711988 o.o t.s 1.s o 1 ____ .. ~~! ....... +-'N_o_x_t-F_o_o_T-+--t---+-1---+--2-o+--s·---'-,\ ----+----~ 
l ~.-7_o_z_a_s --1-91_131_1_98_,91----o-.o+---o~.s+ __ o.-isl--_2_1+--~ --~·o : :a: .. ____ _,,._'N_o_x_+F_o_OT_-+--+- +--+-+--2-io I----;_ .. --+ ________ , 
:11 0265 9122/1989 0.0 1.5 1.5 111 35! 146: 80i INDX FOOT 20 SOl I i 
,- ··---· · . -·-!· ·- ·--+·-
:17 0285 10/411989 o.o t .5 1.5 12 137: 149· soi IINDX FOOT 20 so! ' ; 
1--·- --+---+---+- - -+---11----1---+ .. - - ' --+--+---1-+--+-+--+--+---+'---~---i 
!17 o2ss 10/1311989 D.o 1.5 1.5 o 121 • 121·. · · 9oT- INDX FOOT j 20 so1 ! 

~7 0285 9/511990 0.0 15 1Ji 2 1 J ·-; : . ·95! !lNDX FOOT 20 soj ~~ 
:------+----+----+- - -+---11-- +---+- -- 1- ---i- ---T--- +---1--+-t-+--l--+-+--+-----! 
f 17 0285 911911990 0.0 1.5 1.5 26 8 ~- _:_<1__ --li-IN_o_x_+F_OO_T-t--t---t--t---+-20-+--6-0+--6---<1 '~ --- j 
11 0285 10/1/1990 o.o t .s 1.s 10 29 39 ~ 95: IINDX FOOT 20 sol a1 1 --J 

\17 0285 10110/1990 D.O 1.5 1.5 10 14 24; .. 95~-- INOX FOOT 20 60 1nj ~ 
111 0285 1011811990 0.0 1.5 1.5 4 12 1-~~~~ INDX FOOT 20 81 ! -~ 
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Appendix 16- Table 4- H!storical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1-October 31 time period, 1943-1998 return years. 

Data souce- WDFW s~wning ground database (WDFW. Olympia WA}, October 1999. r--· .......... T··-·-:- !Lower !upper Live+ l -······· .. ·· ·:ry~e -~---.,, -----,-~ ------,lr-----. 

IWRIA joate I River mila I River mile Length Uve Dead dead jVis ;Redds ' survey jMethod 
1
0tller speeia.s Comments ·Agency 

L1_7 ____ o_2_as ____ _ .L: 9116/191!1 1_ o.o o.a o.a 4 4 a j 99· :1NDX ;mOT 20 oo 60 I 
l1.! __ o~a.s. _. j_~121:1gg~ --~ ____ o._a+-__ o_.-18f--- 60+---7+--6-i-7i ·;;s.~ . .. ·: ~~o.~ ~- rf--00-T+-11-+-t-+-2-0-!----1--l--......ll 

!17 0285 l 1019/1991 1 0.0) 0.7 0.7 33 53 86! 95i ;INDX lFOOT 0 0 0 0 20 j 

~T~o~~-- T1ol1611991 ·-o·_-o..----o-.7+---o-.~7 ~-16-+--2-o+--3-1~, -. . ~5 ~ · ~!~~~:-j:-~-?=T=~==:==~==~==~==zo~===~===~===~~ 
i17 0285 ' . 9'1311992) __ o_.o+-__ 1._5+---1-.5-1-_4_7+-- -o+-_ 47-1-'i -- ~0.' ... : 'N.~X: _ _(_O __ O_T-+- +-+-1-+-6-0+_6_1+--f---1 
~1i '0285 .. -! 9115/1S92i-· o.o 1.5 1.5 216 83 2991 80' INDX iFOOT j 20 61 

~-~·_o2_85-T_,__-9i_1S,~-~--9~9-'2-:_-_-_~_-_-o~.o:~~~~~~:~~~~~~:~~1-5-o~~~~73~:~~2~23-'!t-----s~: . 1 8~ 1N.ox -~i-~i=-~o~o~if~:~~:~~~~:~~~~~oo~~~~1~o:~~s-o~l----_-_3~7 
!17 02.85 l 9124/19921 o:o 1.5 1.5 219 230 449: 90 'INDX JFOOT 20 60 61 

[ t~<~~S-~ .r~~~~-99--~+.t,.....-_-_ --~----OI---1-.5-+---1-.5+--3-9+--2-7-7f---330-176..,...rl -~ ·_9

9

_ o

5 

___ ' ' IN~~ ~F~O=O~T~:~~:~~:~~:~~:~-2-0~~~6~0;~~6~1:~~~~ 
~~!. .. ~~~- __ ;10112119921 o.o 1.5 t.5 38 269 - ~~~~ ;Fo_o_T-1f-+-+--f--+-2_o!--60+_e_t+---l 

! 1: -~~---~0/2111992 j __ o_._o+--__ 1._sl-__ ,_.s+__._64-- as-!---91 ..... 1 .9~. ~ INO~ _ ]F_oo __ T-l- o+ -o+--o-f---•.f--2-'ol-e_,-1--+-- -l 

i~.7- .?~~,~ . _l_ ~:1_11_99~'f-·--o._ol-__ ,_._sl-__ t_.s+---o+-- -ol--o-:-l . ~~- IND_x .. _]FoOT 20 

~1: ~~~~- _ L_91_1_61_,_se_3+----o-.o+-~1_.o+-__ 1_.o+-_2_o+---11 f.---2-1+! __ ?.9 s~PP .. ;-lF_o_o_T-+-t--+-fL--+-t_o+-_2_o.f-_a_ol--s--17 
!11 0265 -~ 912011993 0.0 1.0 1.0 53 8 61 1 80 INDX :FOOT : 20 
.. . --· . ~---+---!--'---+---+---+---+--+ - ' 
!17 0285 ; 9127/t993 0.0 1.0 1.0 SO 32 82: 90 ' .INOX ;FOOT 20 

117. o285 -~ 1014/19931 o.o 1.0 1.0 26 76 102! ... 85· ~~_?.<:;-j_~=oo==T=:==3:=-o:-l---o~:=o~==2=0~===~==:~===~ 
t1·;··o2es -f10/11/1993 o.o 1.0 1.0 10 44 54i .... S5: ·INDX ,FOOT 3 0 o o 20 
L ........ .... . .i. -·--+----t----+-- --1----i----!----1 .;__--+-+--+-1-+-+- +--J.-- --J 
;11 0285 h o/18/1993 0.0 0.3 0.3 4 17 21 : 90· INOX !FOOT 20 
!- .... .. . ~·---+--+---1---+--+--t---i- · · . . 
,17 O?_~ --~127-11_9_9-13f----0-.0+---0._8-I----o-.-18f---1+--2-0+--2-'1 J _ BO, IND~ .. jFOOT 4 0 0 0 20 

i11 0285 i 9/811994 0.0 0.3 0.3 0 0 Oi .. ~a. ~-~~X . +-jF_O_O_T-+-1--+--1-+--2-0+--+-~f-----l 
l17 .. oie5 ! 9115/1994 0.0 0.4 0.4 7 0 71 85 4 INDX !FOOT 20 h;. o2~- .. .:....! -912·--21--19-94-+--o-.o-l-- -o-.8-t---o-.s+---'91--2-t--1-1t-j sa: : 1t~DX. l F_O_O_T--1- +--+-t--1--20+-+--f----1 

[1~r. . ~2~~:·:~.J,_-_91_231_1B_94+ __ o_.o+-__ 1_.o+-_ _ 1.-lof---4+---'2+--s-+{··~9: 2s·u·PP_ .. :!F=oo==T=:==:==~=~~=~~==1o~==2=o~==e=o~===3~7 
; 17 0285 9/3011994 0.0 0.3 0.3 4 4 ai 90 IN OX !FOOT 20 

·-- -+---+-- --+---+--+--+--........;... .. . . ... --4---+--1--+-l- +---+-+--+--1 
i 1017/1994 0.0 0.3 0.3 0 2 2i so' :INOX tFOOT 20 ' 17 0285 

-· .. - -·-L ._, 
:17 0285 i 10!7/1994 0.0 0.5 0.5 0 4 4l 99 3 SUPP !FOOT 14 16 20 37 

i17~~~8~~:·-1 .. 1-i_-812_-_~211~9~95~~~~~~o~.o~~~~~~o-._2:~~~~-o-.-2:,_-_-_-_~1~~~~o:~~~-+14j :·.:· 99 o·suPP .. 1-Foo-r-l-+--+--l-+-1s+-2-o+-4-a+--s~7 
ln. ~~_s_s_j813111995 o.o o.2 0.2 2 o 2J.- -~9: o su:_: -·.'_F_o_o_T-+-I-+--+- +--1-3+--_2o+-48-+--37-l 
:17 0285 l 9/811995 0.0 0.2 0.2 79 0 19i -~5 O.SUPP !FOOT 10 2!l 47 37 
kr-o2a~ '"f9J·-1,-,,-9-95+--o-.o+---0.-5+---o-.5+-7-1+---4+--7s-+1 eo· ·;NDX. -i!F _O_O_T--1-+-+-t--1--20+-3'-3+ - +---1 

r1io2a~· - , 9115/1995 o.o 0.2 0.2 48 39 87i ss. 25 SUPP---:FOOT 15 20 48 
i1i 'oias· -- ir-a-_,2-011- 99-5+---o-.o+ - -1-.0+---,-.o+--a-af---51+--,3-;7; 85 ~INDX--.1-,F-O_O_T+---!f--+-t-+-20-+-+-+--1 

t17_~~~~~s·. -_ l g!22}1995 0.0 0.2 0.2 42 74 11{ 95' 43 ~SUr:.' iFOOT 15 20 48 

!17 028E. ! 9127/1995 0.0 1.0 1.0 61 91 152i 80 INOX !FOOT 20 
... . ---- ~-----1---1----1----t--+--+---T ... . .......... +'-- t-+--+--11--+--1--1-- -1---1 
'17 028! I 912811995 0.0 .0.2 0.2 45 87 132i 95 55-SUPP !FOOT 15 20 48 37 
l . . ----+---+---+---+---11---+-~ .... . 1-' ---1-t-+-+-+--+--+--1--~ 

.;:_17 .. 'iJ2_sf_---- - .101~/1995 0.0 \.0 1.0 6 89 es! BO .INOX iFOOT 20 
! - · ----j-1--+-+--f--+-+---ll---l---+---1 

!17 0285 8129/1996 0.0 0.2 0.2 0 0 01 95; o;tNOX JFOOT 20 
r,i-o285 , 911011996 o.o 0.2 0.2 o o or.·_-eo: o:iNox .. tF_o_o_T-+-+--+--11--+--2-o+--+-~f----i 

~!._!>28s'_ ; 9!1311996 o.o 1.5 1.5 o 1 1! ___ 95~ ~~~--U-_P_P~l!-F_OO_T+--1-+-+-+--1_51--20+-+---l:rr 
j17 0285 I 911811996 0.0 0.5 0.5 13 3 18j 85: ' INDX IFOOT ! 20 
~1·7·0285-· ! 911911996 o.o 1.5 1.5 7 1 e! . ·;5; ... o.:SUPP--if-F-O_O_T-+--l-+-+-+--1-51--20+-+---l37 

[17'0285 ... ' 9126/1996[ o.o 1.5 1.5 4 1 t ·ss; .... afsuP-P--tF-O_O_T, - t---1--1-+-15+-20-+- +--3--17 

[17 0285 9/2811996 0.0 0.8 0.8 12 4 161 '85! . ---~INDX FOOT 20 

~J 028$ 10/411998 D.O 0.8 0.6 11 6 171 85~ !INOX !FOOT 20 L ________ ......J ___ .J_ __ _._ _ _ --l--..1-- -'--.-!.---. -----

Summer Chum Salmon Conservation Initiative 
Supplemental Report No. I - Appendix '16 

Apri/2000 
Page291 



Appendix 16-Table 4 - Hlstoridl spawning survey data for Hood Canal ESU, and WRtA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1 -October 31 time period, 1943 - 1998 return years. 

Data souce -WOFW spawning ground database (WDFW, Olympia WA), October 1999. 

IWR~ l~e i::;~~~~-t~~;rm.i!I~n~~-~Uve !Dead l::d• lv.a IReddal:::~ ~Method .<hhecspectes jeommenm jAgeocy : 

17 0285 ~17/1996!_ ___ ~-~:.. 1.5: __ 1_.54---17li-_8-l--1-54--9-5-l--13iSUPP [FOOT j I ! [ 15! 201 I 37. 

[17 o2ss j1011111ii96l .. ____ ~-~ o.s:··_--_o_.-lsf---a+---71--_10-+-_ss-+---+!I_No_-_x __ jFoOT i J-T-·20;-! ! 
117 0285 I 9/10119971 0.0 . - t.5! 1.5 7 2 9 90 3 SUPP !FOOT ! I ! t-·11: 20j 40 37) 

11 o285 s/24/1s97r---o.o~ 1.5: __ ,_t._sl-_11....!,_ __ 2-l-_1_al-_9_ol-_1_4+s_u __ PP jFooT i I ! T1a: 20! 1 a1! 
17 o28s 

1 
101211997-r_~:·:-~-;;~ · · ·;_5;· 1.5 2a 4 v 80 111supp !FooT ~-~ ---t=L}ort 1 37l 

17 0285 101811997! 0.0 1.5; 1.5 11 4 15 90 14:SUPP !FOOT I i ! i i' 121 23 371 

f--1-7_0_2-85-+-1-0/-16/_1_9_97...;.!-----o.o; 1.~l_ _-_-_1-.5=~~~1~4:~~~-3:-_-_-_1-7;~~-s-o;~~~1~1:s-uPP IFoo~. ! i J~:J.3H=R· 37 

f-t_7_o_2_8_s-t_a_J2_s_,1_esa_-;C.~-~-~-oj. o.1' _o_.1+---ol--o+---o4-_9_o+-__ o..JIL__ 1 1 i : ! i 2ol I 

11 0285 91111998[ o.o o:~i ... -- 0.1 o o o 90 o~No:J~ooT j ! [J~~T2o 1 i 
~1=7=o=2=e5==~=9=,1=1=t1=s9:af':~·-. --~~~: .~.3i _____ o._3f--_1z...:.,_ __ o+-_12-+-_s_.o~--+l•_N_ox _ jFooT !II i -l-.~ I i 
17 0285 ! 9/1611998! 0.0' 0.4: 0.4 47 1 48 80 hNDX iFOOT I ! i I ~ 201 80 : 
1--1-7_0_2_85-~1 -912_41_1_9-98__..1... o.o:· o.s: ----o-.s-+--S-2-1--1-4!--&6+--85+---+-ItN_D_X ·- j Foo"Tii-f .. -:---- f"' 20 60 ! 

l . --+--1--+---+-+-----+-. ---+--- --l-.....!.---r-...l.. __ t-··-+-+-----1-~ 
17 0285 913011998! -·-. --~·~: .. ~-~~ ____ o_.s+-_2_5-1--18+--4-3-1--8-5-1---l-IN_C:~__l"OOT i j ; _ _J__j_~_o+--1 --+'--+-____,! 
17 0285 1017119981 0.0 0.5: 0.5 9 20 29 80 JtNDX iFOOT I : ! I i 20 I I 

f--,-7-0-2.-85-+j 1-0,-141-19-98-+j··--· - o.o; ·o:2- --o-.2+---,1---4+---s+--a-o+,-~:-,N-o--x-tFooT j j -n-.. ~r-20-+----lr---+-----i: 
f--1-7_0_2-93-+-10-,.,-,-,9-74-r_~-- -·~o;o: o.o; 0.0 0 0 0 SPOT !FOOT I : : l ! 80 57 

l-1_7_o_3_o_1_l-,_01_2s_n_9_72+i ___ . -~-~. --~:~~---_ -o-.2+---o+---,61--e+--+---+ls-u-~~ii=oott'tt_2_o+--l--+---l 
17 o.···1 10f711974J o.o: o.o __ o._ol--o+---o-1---ol---l----!-s_P_OT_j_FOOT 1 j ! j ! 57 so 
~o.·.>-,-+-912-st-1s_s_al-i; -- ·-o.o: -o.1· __ o_.,...:.,_ __ ol-_o+-__ o-1-_9_94--o--ll:s __ u_PP _fooT ! ! j I ~ 20, 57 80 
l-1_7_0_3_0_1-+l-,-013-/-19_8_3li- ..... 0.0: o.1-:-'"' 0.1' 0 0 0 99 0 SUPP ;FooT ! ! I . i : 21 57 

40 

40 

~1=7=0=3=01==:=1=0/=4/=19=8=3:: _-----~~-~~ o.~~ .. ____ o_.3~--lo 1--o-l---o-1--e-o-:--_o-i __ su_P_P_·-....;T_F~T j i ! I -T--20+-----1--+--1 

18 0001 10118/1974 0.0 0.0~ 0.0 0 0 0 SPOT TFoOT'"if T T ; 57! 60 

~1=8=o=o=,a==:~~9124~~,-1_9-_7-1-+l!l-.~--~-:?:~:- _}·~- _ 1.2 21 o 21 so .SUPP IFOOT i 1l a; o! o--:-1-22-+---t--1---t 

l-1_e_oo_1a_4-,_o,_,,_19_7_,+-i ____ o.o ,:~~-----1-.2+--1-IBf---s+-'-_2_4+-_s_o+--+-su_PP jFOOT 1 1! s! o ol _o-t3_2_1~-t---l 
l-1_s_o_o_1e_+--10_I,_I,_9_71.~! .•. __ 1_.~_ _ 2_!! ___ 1_.o+---sl--o-+---64--s_o+--+s_u_PP_Ii-F-oo: 1 1! o~ ~-2-ol--t--+--1 
18 0018 101911971! 0.0. 1.2' 1.2 8 4 10 60 SUPP !FOOT : 11 41 3j Oj 
-· ·----+--~-----·-. --· -· --------+--+---+--+--+--lf------·f-----__.).._1 ----4'--l--1 -t---+--+----l--+---1 
18 . )1$ I 9/1911972; . 0.0 1.21 1.2 24 0 24 70 SUPP !FOOT : i i I ! 20 

~ · ~8 9/'E/1972i . --- 0.0; ,_:~l.···--,_-2.f----43+---2-I--4-51--7-0I--+S-U_P_P---:....IFOOT : ! i ! i 03 20 
I- --+----:--- ----l---1---+--1--11---1-·----l---·-::-i-···-o---;.- -'-----+--+--+--+---1 
1:1 , · s 10I1311972i o.o· 1.2; 1.2 51 32 83 75 SUPP IFOOT · ! ; I 1 20 

f-.· --+---+-· .... .. --'-··----+---+---1---+---+---+---..:...• ---::-t-:-;---r--'--+--+--+--+-~ 
l-1_e_00_1_8--:--+-9-12_61_1_97_3-l-1-... --~-0:. ··· --2~i_. 2.0 20 2 22 50 SUPP !FOOT ; 1 3! Oj 0! 

l-1_a_oo_1e_+-1-0131_19_7_a~j· --· ~:?. _ -~·~ ____ 2_.o+---3l--3+---84--7-o+---l-s_u_P_P _L_OO~l: 1 sr]_ __ o+----t---1--+-~ 
18 0018 9/17/1974j o:o 1.2!. 1.2 15 0 15 75 10 SUPP !FOOT ! 1 Ot .~ Oj 60 30 

1--1-8_0_0_18-+-1-01-31-19_7.-4.;-i -····· 0.-o: --1.2i. 1.2 5. 0 5 80 20 SUPP Joor ! 0 o! - o! -or·-l--+-6-0t-----i 

f--1-8_0_0-18-+1-012-11-19-7-+41- ··-· o:o: .... 1.2i 1.2 4 4 a 50 20 SIJPP fFooT-T' --~-·[·j-·t- 60 

f-1_8_o_o_18-+-9-12_41_19_7_5f;.'. -__ ·-~-_i-o, .... ~· _ .. ?.9i 0.9 21 23 44 80 SUPP iFOOT-t 1! --~~.--=o~=2=0:==6~0~==:===~l 
18 0018 9125/1975\ 0.0 4.31 4.3 20 4 24 60 SUPP FOOT I =r ! I I 
f--1_8_00_18_-r---912_21_1_976~: ~-~~~:oi .... ~.>~21 3.2 189 10 199 60 SUPP !OOT . ~-~1-4! or-o-+--2-01-3-1-!---+--i 

18 0018 9/22/1978 3.2' 6.5! 3.3 0 0 0 60 SUPP I FOOT j 1 j orot 0 20 31 
f-,-a-o_o_18-+-91-2G-,.-,977___!_' !- --o~oT · .. _ -s-.s+---s-.s+--,4-+---o+--1-4l--8-sl---+s-u_P_P_l-+F-o0TT1f31 o o 23 

1------+------1-1·-- --i----4---+---ll---+---+---+----+----·+l--1~~~--+---+--+---~-+----4 
18 oo1a 101711m: 0.1• . _ ·-&-.54---6-.44--2-181--3+-_3_14--90-+--+s-u_P_P--i-I_IFO_O_T-+: _.:j_~_o+-_24-t--6-10 --+----1 

18 ooH: , 9117/1979! o.o' _s_.14-__ a_.14--3-191--1o-l-_4_94-_8_o4---J.s_u_P_P_-.J._Fo_o_T_! 11 314f o 
18 0016 10/1211979 -o.o~···-··· 6.4: 6.4 60 61 121 eo SUPP FOOT f1"3f4!-o+--60+---l--+--l 

f--1-8_0_0_16--+-913-01-19_8_31---0-.0: 0.9 0.9 0 2 2 70 0 INDX FOOT i 1 3f 4 0 20 40 
~----+---~~---~---~-----r---r---r---r--,_--~--~---+~r-T·-4--~~--~-+---4 
18 001~ 10/5/1983 0.9: 3.3 2.4 0 1 1 70 INDX FOOT l 1 31 4 0 21 31 40 
~----L----~---------~--~~--~--~--~---L---L----~---~~_..JL_~_L--~_..J~_L--~ 
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Appendtx 16 -Table 4- Historical spawning survey data for Hood Canal ESU, and WRtA 18 west of Dung 
(> WRJA 15.0369, < WRIA 19), August 1 - October 31 time period, 1943 -1998 return years. 

DatB sauce - WDFW spawning ground dalabase CNCJFW, Olympia WA). October 1999. 
·-·~·· .. "- --- .... - --;----,---.,--...,.--.---.---,-----,---- ·-·.. . . . ... -··--.----, 

]
Lower !Upper . ! live+ Type I t I 

WRIA Riveimile iRiverrnile;Length ILive Oelild dead Vis Redds survey Method other species :comments /Agency 

18 oo1a 1013/1984 ~:o~ . •• ~-~:. _. _o_.9+-j
1 

--151---2-1---7+-_7_5+---t-'N_o_x--I_Fo_o_T--1'---4+--o+- oi o: ! 1 

18 0018 I 101311984 0.9i 3.3: 2.4! 0 2 2 80 INDX FOOT 4 ol ""iii' o, '6o •. ' --··.· 
40 

40 
f.--- -+----+---.. - ·"-· ... . ; .. ·--···-J----+---i--+-+--+--+--1-+-+-~- - .. , ·-· - ···--+-- -1 
l-1_8_oo_ 1B-+-917.31 __ ,_sa_s+-- o.e; .... ~~~!- ____ s_.s+---4t---1t---st-_e_s+-- + s_u_P_P+F_oo_ T-+-1l--isif- o~ o: __ ; : _ Jt-1 --t 

18 0018 9/23/1985 6.4~ 10.4; ·- 4.1 2 0 2 85 SUPP FOOT 3 1 ~ oi o: : i i 
1----+--- -+--· -- -+-- -+-- --t--t---:1---- t-- -1---+-+-r·--..,-.. ,... ' ... .... .. -~--t 

::=:=:=:~::~~:-1_:-~-~~~-11-1_:~8-i;:-_-_-_-·:;~--- ~-:_;~ -~-_o_1_:-l:_; _____ -_::====::====::===:..,::~ ______ ++:=~=:=:=~=~~=~=T=~~=1~==3-+l-.. . 4i _o : ;~_ .... I_.. I 

1-1_8_00_ 18_+1_01_151_1985-11--- -~~ . ~-~:. __ 3~-191--0-1---3+--3-I--6-0I--+SU-P_P-1-FO_O_T---11-1+-3)._ .5. , 20: ~ 

18 0018 9/9/1988 O.Oi 0.9: 0.9j 13 0 13 80 SUPP FOOT 1 4 01 0. 20 
l-1-8_0_0_tB-+-9-11-S-/1_98_8+---· o:s; ... 1.1~ o-.5-t---4+---o+---4+--90+---1-S-U_P_P-+F-0-0-T--+-+---1-· - 1 - : ..... i 

~--+---1---+---1---+--+----1-+--1 l ' .. --·-+----; 
l-,_a_o_o_18_-+l_91_1_e_t1_ss_8+--· ~-~9.: 3.~ : _2_.4_+j __ a+---o+---a-t-_70-+--l-s_u_P_P-+F_O_OT_+--,t--+4 __ o_: o 20_ .... -~ ---+1 ---;: 
18 0018 J1011011988 0.9 3.3: 2.41 12 S 16 80 SUPP FOOT 1 4! Oi o· 20 33 j 

l-1-8_0_0-18-+!_1_0/_1_0/_1_988-+----4.o: .. S.4: ·-2·-.4+---1-t---O-t---1-t--80+--+S-U_P_P-4F-00-T-J.- 1+--+4i .... o: '() .. 'zo ·;3~- ·--i----1 

1----+---f--- .. .. ···-t-- + ------jf---t---+--t--+--l--t--fl ... ; .. . . .• --1----1 
18 0018 1018/1989 0.0· 3.3: 3.3 0 1 1 70 SUPP FOOT 1 31 41 0 : 20: 31 ~ 

---1-- -t--+ --t--11--+---1---1--1--r-' . i . . .. .. . - +---1 
l-1_s _oo_ 1a_+,_OI1_31_1_989_+--- ~:o.. 6.4 : __ a_-"+---ot---2l---2t-_7_s+---+SU_PP_I-F_o_o_T-+-,I--...J3l~.-... ~: .. _ 21. ~L_e_,+---1 

3.3 3.3 1 0 1 70 INDX FOOT 1 4 J 0 \ o 20 l 18 0019 10/811990 o.o· 
1-----+---+----·-- .' 
18 0018 10/1811990 0.0· 
.1----1----+---... ' 
l--t_s_o_o,_8_+-i. _912_41_1_99_1+---- o:o, 
18 0018 10/111992 0.0 
1-----+---+---·-- .. 
18 0018 10~1992 0.0 

1-------+------+------
0.0 18 0018 10Jt511992 

1-----+----+----·--. 
18 0018 110/21/1992 0.3: 

18 0018 10/22J1892 0.0 
1-----+----t-------· 
18 0018 i 912911993 0.0 · 
1----+----+--- - ·-
18 0018 J 1017/1993 
1-----+----+------ .. 

o.o· 

18 0018 10/14/1993 0.0· 

0.0. 18 0018 !10114/1993 
1-----1----+--·-··-· 
18 0018 9/1611994 0.0: 

18 0018 9/2911994 0.0 

18 0018 1016/1994 o.o· 
1----+----+--- ... -
18 0018 1012511994 o.o: 
1-----+---+--- ... ·-
18 0018 i 8122/1995 
1----r----+--· 
18 0018 812811995 
1-------+------+-- --

0.0 

0.0 

18 0018 9/11/1995 0.0. 
1-------t-------+---
18 oo18 9n31199S o.o: 

3 .. 3: _-3-.3-t---2t---Ot---2t--8-0-t--+JN_D_X-!-F-00-T-+-1l-4-+ll ~:-- o' 23 _3~1~--~SO~~~~~~ 
3.2: 3.2 2 0 2 75 SUPP FOOT 1 3 4~ 0 20 33! 

---+--+--+--l--11--1--+--+-l--l-·-·- ' ' .. . -I· ·---'----1 
3.3 3,3 3 o 3 80 7 SUPP FOOT 1 0; o: o 20 
:i.3~ -3-.3+--4+--1+--6+-85+-1-6tS-U_P_P-+F-O'-OT-+-,-t-~i-· o·. o: 20. 

! 
·r·-l---i 

3.3 

3.3 

3.3 

1.7 

3.2 

3.2 

3.3 

3.3 

-·-+--+--+- -+- +--t--t-- -1-+-
7 5 12 85 21 SUPP FOOT 1 4r - o~ a· 20: 

--~3:.o;;::3~0=~~~~·::~~34~=~~-6-0::~~::s~U~P~P::F~O~O~T~:~~o;~~o+-!li-.. ~~ __ :1·- 2~~ .. ~:! ~~:-_-_-_-~-1 
3,3 7 3 10 70 17 SUPP FOOT 1 4 i o: o: 23: : 

-- ---+---t---1----ll--t--t~'---1---+---!-~ . . - -~ i -1----1 
1.7 0 o 0 75 SUPP FOOT 1 3 ~··-0~---0~ 20 ; 

. --3-.2+---0+---o-I---0+--8-0+---+S-U-P-P-+F-O-OT- +--1+--t3f ... 0~ --o; 20 sor·--+---1 

··--+--+--+---+--+--+---+--t---+---1 ---- ·--- - +---1 
3.2 3 0 3 so SUPP FOOT 3 Oi o' 0 . 20: 

--t--1---lf---lf--+--+---+---+-+---'. ·-· .. 
3 0 3 80 SUPP FOOT 3 t l o: 0: 20. 

-t--t---lf---lf--+--+--+--+-+---,•-- ··- .... 
2 0 2 70 INOX FOOT 1 4) o: 0 20: ; 

-- ·-3.-3t---i11--o+- -----11 f--8-0t---tS-U_P_P-t-FO_O_T-If-1-t-;r· -0~ o' 2o;· air--+----1 
... 3-_-i31--1+--0+--1+-7D-!---+S-U-P-P-tF-0_0_T-I- 1+--4+! ·a~ 0: 20 · J~·-

L.-1----i 
3.3 

.. i 

3.3 

3.3 

- -·-t--+--1---+--+ --+---+-----11--+-- .. - ... . .... ---'------11----1 
4.0- 4.0 60 0 60 85 SUPP FOOT 4 o! b; 0 : 20 so! 
···- --+---+----1--t--1---+---+----1-t---+ .... - -+-+---1 
3.3· 3.3 2 0 2 70 INOX FOOT 3 i ! 23 ! 

- +---+ --l-----l---l---t-----1---1---1-- 4· ! l 

3.3 3.3 6 0 II 70 INDX FOOT 3 ; 23: j 
.. . -----J- -+- -+--+--+--+---1-- -1-+--1 

3,3 3.3 2 0 2 70 INOX FOOT 1 3 ; 20! . .. ~ 
3.J; ·---3.-3t---2+--0+--- 2+- 7-5t----ti-N-D-X-t-FO_O_T---11-1+-4l' . 3: . . .. io"": ... r-t----1 

f----+---+---- .. .. . .... --t--+---+---+--+---1---t---+-t--'··- ~ ·- ! -· ·-'-·-+---! 
18 0018 9/1311995 9.2: 10.8: 1.6 1 0 1 70 INDX FOOT 1 3 20 i 
1----+---+--- .. - ' . .. -+---t---1---1----11--+---1---1--1--+ . .... ' .... .:... - --1-i -t-- -i 
18 0018 9122/1995 0.0! 3.3: 3.3 1 0 1 85 SUPP FOOT 1 _j_ 4: Oi 20i 31j 
18 0018 9126/1995 0.0' ·o.s' -· -0.-5t---!91--2-+--, -,I--9-0I----+S-U_P_P---1-FO_O_T-I-4-4- 3~ ....... • . io1 .. 6t-+!-6-0I---I 
1-----+--~-----.. .. -. ·- . ---+--+---+---+--+--+---t---+-l--'~--~ ... .. .. -+ _....;. __ 1----1 
18 0018 10/4/1995 0.0· 3.31 3.3 16 11 27 85 SUPP FOOT 1 3! 4; o ' 21; 31! 33 

~1=a=o=o=t8==:1=01=1=31=19=95=:==~~- ~~~;~ --~ - ~~+-- --- -1-.9+---o+---,+---1+--s-o+--+,N-o-x-+-F-o-OT-t---3+---ro i o: .. aT 24T '31f-+---l 
18 0018 10116/1995 __ 4.5.. --~~L_- 0.1 2 0 2 75 1 SPOT !FOOT 1 <~o.r-~~~~~-~[-__ 6o

4
!_-l-----l 

t-1-8 _oo_ 1s_ .... s_l20_11_99_s+--- o.ol 3 3; _ _3._3+--...,1 J---o+- - 11-_s_oi---5-+1-N_o_x-I_FOO_T-!f-,+-4....:; .. _s~ ~. -~-!-~_o+l·--+-----t 
l-1_8_o_o_18_+-912--41_19_9_e+-_· 3:3:. ·:~-~;- ---· 3.1 1 o 1 as 2 SUPP FOOT 1, o; --~L_~-~--s_o~~f--+---l 
I-
1
_
8

_
00
_

18_+1_91'D __ I_19_96-I----O.~~ .. --. _3!.~----3._3f--1-I---0+---1-I---70+--+I-N_D_X-t-FO_O_T-I-t+--4~+!-~0~~ o
0

[! _2
2
0
0

1 -+~~--1----l 
,_1_a_o_IJ_1s _ _,_l· _1_01_11_19_96_._ __ o_.oj_ ..... -~~:1_ ____ 3._3.__ _ _,, __ 2_,_ ___ 3-'-_7_o'---'-I_N_o_x__,__Fo_o_T.......~_1_,__-.:' 1 __ .L _ ___i. 
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Appendix 16 "Table 4 - Historical spawning survey data for Hood Canal ESU, and WRIA 18 west of Dung 
(> WRIA 15.0369, < WRIA 19), August 1 ~October 31 time period,1943 -1998 retum years. 

Data souce-WDFW spawning groond database ~FW. Olympia WA). Odober 1999. 

WR~ Date ~=mi~~~=rmlellen~h luve ~~-~~-:-ed_+,~-Vi-s---.R_edds_,~_u_:_..,.M_e_!hod_,...Ot __ her-sp~~- ·--~~m~n·:s--· iAgency 
18 0018 10114/1996 0.0 3.31 3.3~ 61 1 i. _ 71 60 INDX FOOT 1 4J __ OJ ___ o __ • 23, 34j i 
18 0018 9111/1998 0~ __ -tt_ 3.3< o; \_ 1! 80 SUPP FOOT J . 2o:. S0~~-
18 0018 911811998 0.0 3.3j 3.31 61 oj 6 65 SUPP FOOT 1 4! 0~ -·0~. 2t "sol . ~ 
18 0018 913011998 0.0 ----3.~1 3.3! 1 i ol 1 60 SUPP FOOT 1 4 0~ . 0-: .20~ -----~--+-i! ---1~ 
!----1----l----+--~>-----~-+---+---t---l----+--1--+--+-i~~ .... -'- . •. : ...... +---!----i 
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