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PREFACE

Successful application of adaptive management to rebuilding the Columbia Basin’s
anadromous fish resources requires that available information and experience be organized
and shared between numerous organizations and individuals. Past experience and knowledge
must form the basis for actions into the future. Much of this knowledge exists only in
unpublished form in agency and individual files Even that information which is published in
the form of technical and contract reports receives only limited distribution and is often out
of print and unavailable after a few years. Only a small fraction of the basin’s collective
knowledge is captured in permanent and readily available databases and recognized journals.

State, tribal, and federal fishery managers have recognized these information management
problems and have committed to a program, the Coordinated Information System Project, to
capture and share more easily the core data and other information upon which management
decisions are based. That project is now completing the process of scoping and identification
of key information needs. Construction of prototype systems will begin in 1992.

No comments were received on the final draft report circulated in April. Changes have been
made to the draft report, however, to correct errors identified by the authors and during an
editorial review. The CIS project anticipates a periodic reassessment of user information
needs to keep the project focused on the most useful information. Written comments on this
or other aspects of the project are appropriate at any time and will be incorporated in future
updates.

This report is one in a series of seven describing the results of the Coordinated Information
System scoping and needs identification phase. A brief description of each of these reports
follows.

CIS Phase II Products:

Phase II Summary  Report:

This report summarizes and integrates the results of the next five reports and relates them to
deliverables identified in the Phase II cooperative agreement. Broader issues of organization
and operation which are not appropriate for the more focused reports are also discussed.
This report should be viewed as an executive summary for the CIS project to date. If one
wants a quick overview of the CIS project, this report and the project plan will provide that
perspective.
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Report on Information Needs:

This report identifies the core information needed to mqge and restore anadromous fish as
determined by several methods. This information has been organized into various categories
and missing items are identified. Prototype testing in 1992 will focus on this core
information.

Data Catalog Report:

This report might be thought of as a “yellow pages” directory describing relevant numeric
data available throughout the basin. An easily searched electronic version will be developed
during prototype development and the catalog will be maintained and expanded.

Technical and Administrtive Options  Report:

This report Describes ftible hardware, software, and operational options for implementing
a CIS.
project.

Recommendations are made for the prototype and implementation phases of the

Reference Service Options Report:

This report describes  options for the size and operational features for the non-numeric
portion of the CIS.
phases. 

Recommendations are made for the prototype and implementation

Stock Assessment Reports:

These reports will be issued in separate volumes for Oregon, Washington, and Idaho at
various times throughout this summer. The reports contain basic biologic information on all
known anadromous fish populations in the Columbii Basin. This information will be
incorporated into computerized data bases during prototyping and implementation.

ii



Project Plan:

The Project Plan is derived directly from the Recommendations listed in the above Reports.
It will be available in June, 1992 and will describe anticipated activities, staff needs, and cost
of the project for the testing and impletientation  phases.

. . .
Ill
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Data needs identified by potential CIS users corresponded quite closely with incompletely
delined System Monitoring and Evaluation Program data needs. That program has not been
fully defined by the Northwest Power Planning Council. It is presently being rethought by
the Council during the present prop amendment cycle. The information needs identified
in this report a, in all likelihood, fit any future evaluation plan quite well.

vi



SECTION I: DATA NEEDS

   



INTRODUCTION

The total body of anadromous fish information is a strategic resource upon which we base
decisions regarding policies, plans, projects, and actions. These decisions cannot be
improved unless we first improve the information base. Such improvement should proceed
in four steps. First, the information needed for sound assessment and decision must be
identified. Second the information must be assembled and organized into a useful format.
Third, the information must be communicated to those interested and involved in the decision
process. A shared understanding of the resource is essential for making wise choices from a
range of options on almost every issue. Finally, the information base must be reevaluated as
knowledge grows and issues change and modified to remain responsive to decision needs.

Knowledge about Columbia River anadromous fish populations is accumulated and stored in
three forms. Perhaps the most familiar is information in its written form. This consists of
quite a range of formats from technical research reports on the one hand, through newspaper
and magazine articles in the popular press, to personal notes and- files kept by individuals.
This material includes text, graphs and pictures, tables of various sorts, and field notes and
observations. Written information usually represents an individual’s synthesis of many small
bits of information into an explanation of a larger problem or phenomenon and can be the
result of many days or years of accumulated skills and effort.

Information is also commonly expressed as numbers. These are composed of such things as
counts of fish abundance, measurements of attributes such as length and weight, and
calculated values such as survival or growth rates. Numeric information can conveniently be
stored in electronic databases for quick sorting, retrieval, or graphing. Much numeric
information is also stored on paper in various reports and files and is not in. an electronic
form. This information is the base upon which sound technical hypotheses and conclusions
are built and reported in written form.

The third, and equally important, form of knowledge might be characterized as ephemeral
information. This resides in an individual’s mind and represents what that person
understands, remembers, and knows about particular topics. It may also be recorded in
written or numeric form, but is accessed from the memory. Ephemeral information is most
often transmitted verbally, either in conversation, formal presentations, or via radio or
television.

Ephemeral information can be easily lost in several ways. Over time, individuals forget
what they have heard, read, or experienced. When individuals cease to participate in an
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activity, for example by changing jobs, retirement, or death, their experience and knowledge
are lost to their colleagues unless it has been recorded in some form. Finally, even recorded
information can become ephemeral if records are lost, destroyed, or cannot be easily
accessed.

This report identifies basic information needed to understand and manage Columbia Basin
anadromous fish resources. Information was identified both from existing Northwest Power
Planning Council documents and committee reports and from statements of professionals
involved daily with fishery issues. The main focus at this time was on written and numeric
information, although a number of individuals identified certain ephemeral information as
also being important.

Terminology for these sets of information is not precise, and the reader should understand
that overlap is inevitable. Written, text, or reference information, generally means the
recorded, non-numeric information available. This material is voluminous and not as easy
to manipulate and manage as numeric information. Obviously, numeric information also
exists in written form and should be identified within a referencing system. The distinction
we make is that numeric information can usually be stored, made available, and manipulated
using well developed database technology. We hope the context will clarify any ambiguous
terminology.

2

  



METHODS

User Needs

The data and communication needs regarding anadromous salmonids in the Columbia River
Basin were acquired by means of a survey initiated in July, 1991. This survey (Appendix A)
contained four sections: General Information, System, Natural Production and Hatchery
Production. The General Information Section was designed to gather information about the
respondent’s position within the region and the methods by which he or she communicates
information and shares data. The System Information Section was directed toward those with
a system perspective and was intended to query the respondent as to the availability of
passage, harvest and other data useful for making system-wide assessments. The Natural
Production Section was directed toward information on the habitat quality, carrying capacity
and survival of natural fish and the Hatchery Production Section dealt with all aspects of
artificial propagation, including supplementation.

All respondents were asked to complete the General Information Section, including the
concluding remarks, and at least one of the other three sections. For each data item in any of
the sections, the respondent was asked to enter a two character code, the first character of
which indicated the importance of the data item where:

1 = helpful
2 = important and
3 = critical

The second character indicated the level of adequacy and availability where:

A = adequate and available
I = inadequate or incomplete and
M = missing altogether

The respondent was also asked if he or she is a collector or contact person  for that particular
data item. This question, although not necessary for the needs part of the survey, was
designed to build the data item directory component of the data catalog.

Surveys were conducted by CRITFC, IDFG, ODFW, WDF and WDW. Surveys were either
mailed or hand delivered to individuals that were identified as having expertise in one or
more of the areas (sections) covered in the survey. They were asked to complete the parts in
which they had some expertise rather than being compelled to complete the entire survey.
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All responses were entered onto a data base using custom software. For each of the three
information sections (System, Natural and Hatchery), the summary tables that appear in the
text of the report present results in terms of indices rather than in the form of the raw data.

There were three indices developed for each data item in the survey, a Criticality Index (CI),
an Availability Index (AI) and a “Gap” Index (GI) which is a measure of the disparity
between a data item’s criticality and its availability. The Criticality Index (CI) was the sum
of the scores (1, 2 or 3) divided by the number of responses to each particular data item. The
CI could range from 1.0 to 3.0, where a high score indicates a high level of criticality.

The Availability Index (AI) was generated by assigning a “one” to each Missing entry, a
“two” to each Inadequate entry and a “three” to each Adequate entry and then summing the
entries and dividing by the number of responses. The AI could range from 1.0 to 3.0, where
a high score indicates a high level availability or adequacy.

The Gap index (GI), created to provide a measure of the disparity between the criticality of a
data item and its availability, is simply the Criticality Index divided by the Availability
Index. The GI can range from 0.33 to 3.0, where the higher the score the higher the
disparity.

The three indices (Criticality, Availability and Gap) were used in tables that appear in the
text of this report to summarize information. More detailed information is included as
appendices to this report. In addition, appendix information includes results stratified by level
of responsibility (policy, system technical and subbasin technical).

SMEP Needs

A major purpose of Phase II of this project was to clearly identify “information needed to
plan, monitor, and evaluate actions pursuant to the Fish and Wildlife Program with particular
emphasis on SMEP (System Monitoring and Evaluation Program)” (parentheses added). At
the time the present agreement was negotiated (November, 1990) the SMEP program was
under development. It has yet to be completed by the Northwest Power Planning Council
and this project had only a few draft tables to work from.

SMEP needs were, for the purposes of this project, defined as any information needs
described in Council documents. Of particular importance were available draft SMEP tables,
parameters used in the System Planning Model, and reports from a series of Council
sponsored genetic workshops. These reports were developed by Power Council instituted
groups that were formed for the purposes of monitoring and evaluation (System Monitoring
and Evaluation, SMEP), assessment (System Planning Model, SPM; Stock Assessment
Report, SSR) and genetic risk evaluations. ,

4

       



RESULTS

Survey Response

A survey was used to determine user needs, data collected, and other general comments. In
mid-July over 300 surveys were sent to people identified as being involved with anadromous
fish issues in the Columbia River Basin. As of the end of August 1991 a total of 144
surveys had been received for a return rate of 40%. Results indicate that all areas of
anadromous fish work were represented (Figures 1.1 and 1.2). It should also be noted that
in some cases a returned survey represented the collective responses of more than one
individual, such as a particular office: consequently, the total number of respondents is
greater than the total number of surveys returned. In addition some questions were worded
such that more than one answer was possible (e.g., biologists may have positions in which
they do both planning and research).

Based upon answers to certain questions and surveyor familiarity with those surveyed, people
were stratified according to their participation level. Levels included policy, system, and
subbasin. Many respondents participate at multiple levels. In such cases policy took
precedent over system which, in turn, took precedence over subbasin,  Of the total number
of respondents, 19% of the people spent at least part of their time dealing with policy issues.
People working on a system or subbasin level accounted for 44 % and 37% of the
respondents, respectively (Table 1. la, Figure 1.3a).

Those surveyed were also stratified by their employing entity. People were classified as
working for either federal, state, or tribal government, or other entity (e.g., university,
consulting firm, private industry, public utility, irrigation district). Almost three out of five
respondents worked for a state government. Twenty-seven percent worked for the federal
government and 7 %  each for either a tribal or other organization (Table 1. lb, Figure 1.3b).

Almost three out of every four (72%) people reported that they collect, maintain or are the
contact for some kind of data. Data on natural production (38%), habitat (32%),  and
hatchery production (28%) was the information most collected as indicated by the surveys
returned (Figure  1.4).

One purpose of the survey was to discover how data are reported and accessed. Sixty-five
percent of the surveys returned indicated that data are reported via annual reports (Table
1.2). Other popular methods of reporting data included internal agency files, personal
conversations, and professional meetings. Annual reports were the most frequently (78%)
used method in which people accessed other’s data, followed by internal agency files,
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internal agency databases, and personal conversations (Table 1.2).
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TABLE 1.1

Annual Reports

Internal Agency Files

Personal Files

Internal Agency Database

Personal Database

External Agency Database

Professional Meetings

Personal Conversations

Professional Journals

Methods identified by respondents for

reporting and accessing data (N = 138)

Method for Method for
Reporting Data Accessing Data

IN) IROnk) IN) IAdd

90 (1)

57 (2)

59 (5)

56 (6)

43 (7)

28 (81

65 (4)

55 (31

27 (9) _

107 (1)

80 (3)

50 (7)

73 (4)

45 (8)

62 (6)

62 (6)

90 (2)

53 (5)

Note: More than one answer was permissable



Most people said they have some responsibility for managing, updating, and otherwise
maintaining their data. Half of the people do all the work with their data while one quarter
have partial responsibility. One third of the surveys returned indicated that a data manager is
responsible for the data collected.

People were surveyed as to the type of data they use and what years of data are important in
their typical analysis. Natural and hatchery production data were indicated by the survey as
the information most used by the respondents (Figure 1.5). When doing their analysis, data
from the last twenty years was the most important time period for those surveyed (Figure
1.6).

Spring chinook and summer steelhead, both wild/natural and hatchery, were the major stocks
of interest in the Columbia River Basin (Figure 1.7). Interest ranged from 11% for hatchery
chum salmon to 75% for wild/natural spring chinook.

Most respondents shared a regional perspective in terms of natural and hatchery production.
Thirty-eight percent of the surveys returned indicated an interest in both natural and hatchery
production for the entire Columbia River Basin.

The primary regional electronic data sources accessed and identified by respondents included
the coded wire database (35 %), Fish Passage Center information (33 %), CROHMS dam
count information (25%),  the Northwest Environmental Database (25%), Pit Tag information
(16%),  and STORET (12%).

Most respondents depended, at least partially, on someone else to access computerized data.
Only 12 % did all their computer accessing, 43 %  did some, and 26% did none (19 % no
response).

People were also assessed as to their use of computer hardware and software. Most
respondents depended on IBM-compatible personal computers to maintain and analyze their
data (Figure 1.8). MS-DOS was the primary operating system used by those who responded
to that particular question. Other operating systems in use included UNIX, VAX VMS, and
miscellaneous other operating systems (Table 1.3a). Software dependency varied greatly
with dBase, Paradox, Rbase, Smart, and Oracle being the most popular database management
packages (Table 1.3b). Lotus and Quattro Pro were by far the most frequently used
spreadsheet packages (Table 1.3c). Word processing software was dominated by Word
Perfect and Microsoft Word (Table 1.3d). Other software identified included Harvard
Graphics  as the most popular graphics package, and SYSTAT and SAS as the statistics
packages of choice (Table 1.3e). Of the people surveyed, 75 % said they have a modem.
Most use Procomm, Smartcomm, PC Link, or Crosstalk as their communications software
(Table 1.3).
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Table 1.2. Computer software in use by respondents (n = 138).

a. Operating  System d. Word Processing

MS-DOS 21
AOSNS 1
Primos 1
Data General 1
UNIX 5
OS12 1
VAX VMS 4
MAC 1
CPM 1
FS Net 1

Total 37

Micro Word 14
PC-Write 5
WordPerfect 28
Smart 3
WordMarc 6
WordStar 4
WordMore 1
DG 1
Framework 1
Massil 2
Framemaker 2
EMACS 2
OPN 1
CEO 1
20120 1
MacWrite 1

b. Database  Software

dBase 29
Paradox 9
Rbase 5
Smart 2
Oracle 2
Pandora 1
PC-File 1
Revelations 1
Stream Survey 1
Symphony 1
INFO 1
Prime Inform 1
System 1
2M 1

Total 56

c. Spreadsheets

Lotus
Quattro  Pro
Excel
CEO
DG
Framework
Symphony
Smart
ABC
Wina

26
24
4
1
1
1
1
1
1
1

Total 61

Total 73

e. Other Software

Applause 2
Freelance 4
Harvard Graphics 16
SYSTAT 6
NCSS 2
Norton  Util 2
Numb Crunch 1
REDIT 1
Sigma  Plot 5
Statgraphics 2
Sideways 1
Deskview 1
Turbo  Pascal 1
Windows 2
XTree  Gold 2
SAS 5
Arc/info 3
Aspen12 1
Basic 1
DrawPerfect 1
SPSS 1
EPPL 1
GIS 1
FormTools 1
PC Tools 2
Statpak 3
RM Fortran 1
Org Plus 1
Crisp 1
Microfish 1

Total 72

f. Communications  Software

Crosstalk 6
Smartcom 10
Procornm 15
3 + Mail 1
3Com 1
Attachmate 1
Corpsmail 1
DataGen 2
Data Switch 1
ICC Card 1
Kedit  QD3 1
PC Link
QModem ’

8
1

Relay  Gold 1
softeml 1
Telenet 1
Telexe 1
Unicorn 1
Zodiax  x.2 1
PC-Talk 1
CompuServe

Total

1

57

.- . I . .._.._.._~ ._.._ ---_- _. I_. ..~----.--  --_.. --... .--



System Information Needs

System information is that used by researchers, managers and policy makers whose area of
concern is the entire Columbia River system. Included in this category are things like
mainstem passage data, ocean and inriver harvest data and life history information. The
purpose of this section is to present and discuss the results of the System Information needs
survey.

Of the 144 individuals responding to the survey, 122 completed at least some of the System
Information Section. The results, shown in Table 2.1, include Criticality and Availability
indices and Gap Indices for all respondents as well as a breakdown by responsibility level
(Policy, System Technical and Subbasin  Technical). These results indicate some general
characteristics. First, in general the responses to individual data items tended toward the
“Critical” end of the scale with relatively few respondents that considered items as being
merely “helpful”. As for “Availability”, Systems Information appears to be generally
regarded as “Inadequate” with somewhat fewer responses tending toward “Adequate”. Few
respondents considered data in any particular cell to be “Missing” altogether.

Within the first category (S100 Series), that which dealt with the effectiveness of the
Northwest Pacific Power Planning Council’s Fish and Wildlife Program, topics exhibiting
high Gap Indices were Submerged Traveling Screens (i.e. FGE), the efficacy of
transportation, the current and future efficiency of upstream adult passage, the state of
hatchery effectiveness (current and future), information on the potential for improving natural
runs through supplementation and, finally, information that would permit a genetics
assessment. The last three topics, hatchery effectiveness, supplementation and genetic risks,
are discussed in more detail in other sections.

The need for information on Escapement and Spawners (S200 Series) was expressed fairly
consistently. Respondents indicated that information on escapement and the numbers of
spawners was generally less available in the tributaries than in the mainstem region or at the
mouth of the Columbia River.

The third section dealt with Adult Dam Loss or Conversion (Section S300). Respondents
appear to consider this type of information slightly more important in the lower Columbia
and Snake River region than in the mid Columbia region.

Harvest was divided into three sections; Ocean Harvest (S400),  Inriver Harvest (S5OO) and
Subbasin Harvest (S600). In each section more individuals responded to questions about catch
and harvest rates than to other questions. The highest Gap Indices were  indicated for stock
specific harvest information due to availability of data. Economic and social information
were not regarded as being highly critical.

“Presmolt Production” (S700)  is primarily aimed at steelhead production. There was a high
level of response to this section in which respondents were divided as to whether individual
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SYSTEM TABLE RESULTS

TABLE 2.1_  CIS  SURVEY SYSTEM INFORMATION NEEDS
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items were “Critical” or “Important” but there was general agreement that the data are
inadequate. For that reason the Gap indices tended to be fairly high. This section and the
next are important in analytical terms because they contain data items such as ‘Carrying
Capacity” and “Egg to Smolt Survival” that are used to determine a stock’s production
potential.

The “Smolt Production” section (S8OO) is directed to anadromous salmonids other than
steelhead and, like the similar, previous section, received a relatively high response rate as
well as a similar pattern in the responses. The first four items in particular had high numbers
of respondents and high Gap Indices again due in part to the important role they play in
system modeling.

The final section (S900) involves Smolt Passage and Survival in the mainstem region. This
section also received many responses in part due to importance in system modeling and
because of its importance in the management of various fish stock. Responses typically
indicated that the individual items tended to be critical and inadequate. As a result, the
highest Gap Indices in the System Information Section are shown for some items including
Reservoir Survival, Bypass Survival, Predation Effects, Total Smolt Survival and
Flow/Velocity Effects.

The needs that emerged through the survey process are in close agreement with those
expressed in the Integrated System Plan (CBFWA, 1990). In fact, not surprisingly, they are
the same needs emerging through several programs that depend on a system approach to
analyzing the status of fish stocks such as the Endangered Species Act and the System
operations  Review (ad hoc Technical Coordination Work Group, February 1992). Systems
approaches require specific survival estimates throughout the life cycle of any given fish
stock and the System Information Section was intended to cover all aspects of the
anadromous salmonid  life cycle.

During System Planning, several areas were identified as being particularly important
because it was felt that gains in these areas would have a dramatic impact on the analytical
capability of those involved in systemwide assessments. Three areas of importance are Smolt
Passage and Survival (S900),  Smolt Production (S8OO) and Presmolt Production (S700).
These are areas where quantitative assessment is difficult, where the results require careful
interpretation and, consequently, where much more work is needed. The need for more
information about the latter two, smolt and presmolt production, is the reason for the Natural
Production Section. With regard to Smolt Passage and Survival, however, several items are
crucial. Passage analyses are very sensitive to assumptions about Transport Benefit Ratios
and to assumed Fish Guidance Efficiency values, particularly at transport dams. Turbine,
Bypass and Spill Survival rates impact analyses to a great extent as well. Reservoir Survival
and impacts of predators on survival are items of timely importance to managers.
Flow/Velocity effects are possibly the most controversial items in the region because of the
potential expense and system modifications necessary to increase flow rates.
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Another area of importance is Adult Dam Loss/Conversion (S300) which, like Smolt Passage
and Survival, is currently receiving considerable attention because of its importance to
overall system survival. Currently, little is known about adult interdam  losses and efforts to
reduce them have only recently begun.

Most of the other sections deal with harvest and escapement, areas that are of direct
importance to managers and that are under reasonably close scrutiny by existing management
entities. Here the need is for additional information more than the methodologies to analyze
the information. However, even in harvest ‘management there is a recognized need to
increase the emphasis on systems approaches to analyzing information.

Natural Production Information Needs

Natural Production Data

Natural production survey responses were summarized by individual data elements. The
overall criticality, availability and gap indices are presented in Table 3.1. This table also
presents gap indices summarized by level of responsibility: policy, system technical or
subbasin technical. Appendices Cl - C4 contain the distribution of responses by data
element for the region and for the three levels of responsibility.

Data Need

A high criticality of need was expressed for many of the natural production data elements
(Figure 3.1). Three-fourths of the elements scored higher than 2.0, where 2.0 equates to a
rating of “important”. All data elements were perceived as critical by at least some workers
in the basin (Appendices Cl - C4).

The highest criticality indices were generally in areas of production, survival at different life
stages, subbasin harvest and influence of hatchery fish (Pig. 3.1, Table 3.1). The lower
criticality indices tended to be for individual fish measurements, meristics, morphometrics
and habitat project cost accounting. None of the indices were lower than 1.6. The lower
ratings were also associated with fewer responses.

Data Availability/Adequacy

Most natural production data elements were perceived as incomplete or inadequate (Figure
3.2 and Table 3.1). The availability index ranged from 1.7 to 2.4, where a rating of 1
equated to “missing”, and ratings of 2 and 3 were “incomplete/inadequate” and
“available/adequate”, respectively. Over one-fourth (29 %) of the natural production
availability indices were less than 2.0. .
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Most of the lower availability indices were in the categories: migrants smolts (N300);
survival, recruitment, production studies (N400);  and genetics characteristics (N500) (Table
3.1). The low availability index was also coupled with high criticality indices for many life-
stage survival and carrying capacity data elements. Categories with data perceived to be
generally more available or adequate were escapement, spawners and subbasin west
(Nl00); juveniles  (N200); and Fish and Wildlife Program-Habitat (N600).
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Data Gaps

Data gaps were identified from the survey, in part, by a gap index which was the ratio of the
criticality index to the availability index. The gap index could range from 0.3 to 3.0, with
lowest scores reflecting low criticality/high availability and highest scores reflecting high
criticality/low availability. The gap index was compared between responses from policy,
system technical and subbasin technical workers.

Three-quarters of the natural production data elements had a gap index of 1.0 or higher
(Table 3.1). In general, the subbasin technical workers perceived gaps to be the highest
(mean = 1.15),  followed by the system technical (1.04) and policy (1.00) groups. The
highest gap indices were generally in the areas of production, survival at different life stages,
and influence of hatchery fish (Figure 3.3 and Table 3.1). While policy level respondents
rated most data gaps lower than technical level respondents, they rated several elements as
high or higher than the overall basin response. These pertained to survival at different life
stages (N401-N407)

Other Responses

Only 12 of 127 respondents to the natural production and habitat survey listed and rated data
elements in addition to those coded in the survey. Volunteered responses were diverse
(Table 3.2).
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Table 3.2 Additional data elements written in by respondents to natural production data
survey (N199-N699).

CIS Data D a t a  D a t a  G a p  Survey
code element need avail.  Index No.

NlOO  ESCAPEMENT, SPAWNERS AND SUBBASIN  HARVEST
N199 Females/&d c I
N199 Pathogen and disease prevalence C M
N199 Number of marks sampled C A
N199 CWT recoveries C A

N200 JWENEES
I?299 Pathogen and disease prevalence c I
N299 Diversion bypass trap data I A
N299 Differentiate supplemented stock from c I

wild/natural stock
N299 CwTdata C A
N299 Physiologic condition I M

N300 MIGZWNTWSMOLTS
N399 Pathogen and disease prevalence C M
N399 Smolt age distribution c I
N399 Spatial distribution I I
N399 Reconstructed production numbers by brood year C I
N399 Physiologic condition C M

N400 SURVIVAL, RECRUITMENT, PRODUCTION STUDIES
N499 Differential survival: supplemented vs. natural C I
N499 Projected benefits c I
N499 Influence of migration flows on smolts C A

N500  GENETICS CHARACTERISTICS
N599 Viability of hatchery offspring - egg to smolt C I
N599 Viability of hatchery offspring - smolt to adult C I

N600 FISH AND WILDLIFE PROGRAM - HABITAT
N699 Projected benefits/cost c I

1.5 1002
3.0 1003
1.0 w119
1.0 w119

1.5 1003
0.7 0123
1.5 w107

1.0 w119
2.0 1003

3.0 1103
1.5 w107
1.0 W138
1.5 w143
3.0 1003

1.5 1002
1.5 1003
1.0 W126

1.5 W106
1.5 W106

1.5 1003
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Habitat Data

Habitat survey responses were summarized by individual data element. The overall
criticality, availability and gap indices are presented in Table 3.3. This table also presents
gap indices summarized by level of responsibility: policy, system technical or subbasin
technical. Appendices C5 - C8 contain the distribution of responses by data element for the
region and for the three levels of responsibility.

Data Needs

A high criticality of need was expressed for many of the habitat data elements (Fig 2.4).
Slightly over half of the elements received criticality index scores averaging greater than 2.0,
where 2.0 equates to a rating of “important”. All data elements were perceived as critical by
at least some workers in the basin (Appendices C5 - C8).

The highest criticality indices tended to be related to irrigation diversions, grazing and land
management (Figure 3.4, Table 3.3). Only one analytical approach, cumulative effects
analysis, ranked high. Lowest rankings were for invertebrates and general biotic (N1200),
and certain elements in categories of water quality attributes (NllOO) and habitat
analysis/summary (N1600).  The large number of optional, surrogate habitat variables and
analytical methods may have contributed to somewhat lower criticality scores for individual
data elements.

Data Availability/Adequacy

Most data elements for habitat were perceived as incomplete or inadequate (Figure 3.5 and
Table 3.3). The availability indices ranged from 1.6 to 2.7. Compared to natural production
data, a smaller percentage (16%) of the habitat availability indices were less than 2.0.

Most of the lower availability indices were in the categories: invertebrates, general biotic
(N1200) and habitat analysis/summary (N1600).  Higher ratings were in categories: drainage
basin characteristics (WOO),  barriers, diversions, screens (N900) and water quantity
(Nlow.

Data Gaps

Data gaps were identified from the survey, in part, by a gap index which was the ratio of the
criticality index to the availability index. The gap index was compared between responses
from policy, system technical and subbasin technical workers.

Forty percent  of the habitat elements  had a gap index of 1 .O or higher  (Table 3.3). In
general, the subbasin technical workers perceived gaps to be the highest (mean = l.OO),
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Tabk  3.3 - CIS Survey  Hnbior  Raulu

(Cl) Qicidty  (n) Number  d rcponra
(Al) Availibility  (GI) U/AI
N700 l ** DRAINAGE BASIN CHAbiClERISnCS  ***
N701 ECQREGION
N702GMLOGY
N703FlREHlSTORY
N704 LANDUSE - QUALITATIVE
t-I705 LANDUSE - QUANTITATIVE
tm6LANDowNERsIilP
N707 RIVER PRUTECDON
N706 WA?ERsfiED MANAGEMENT
N7’09SlRFAh&(DEMANAGEME~
MlOVAIJZY  SEGMWTNPE
N711 LANDNF’E
N7l2 ROAD CONSIRUCTION
N7l3 VEGIXATION
N714 SOILS
N7lS CLIMA’IE
NBOO  -**  SIREAh  CHANNEL CHARACl-ERIXICS  l **

N801 CHANNELTYPE
N802SlXUAhiGRADIEKf
N803 STREAM  ORDER
N8MSINlJOSIl-Y
NSOSWElTEDWlMH
N806BANKFLIUCHANNE1
N807 MEAN DEPTH
N&N  MAXIMUM DEPM
N809  PR0FU.B
N810  AK5AlVOLUME  BY CHANNEL UNTl-YPES
NW0  “* BARRIERS. DIVERSIONS SCREENS ‘-•
N901 NATURAL BARNERS FUEIT
N902MANMADEBARiUERS, CULVERTS EI‘C
N903 WAlER  DIVERSIONS.  DEWATERING
N5124  SCREENul/UN-ED  DMZRSIONS
N9OSIN’lERMTITNBARWRS
NlOOO  l ** WATER QUANlTlY  l **
NlOOl  STRl%MFLDW
NW2 STREAM STAGE
N1003ANNUALHYDROGRAPH
N1004 INSlRE4M  WATER RIGHTS
NlOOS  DIVBFtSION  WAlER  RIGHTS
~1006 GAGED  IRRIGAllON  FLOW
NllOO  l ** WATER QUALITY*”
N1101TEMPBlbtTURE  - INSTANTANEOUS
NllU.?TBMPER47LIRE-  MAX&UN
N1103 TEMPERAlURE  - CONTlNUOUS
N1104 TURBIDITY
NllOS  CONDlJClMTt’
N1106 DISSOLVED OXYGEN
NllO7TOTAL  DISSOLVED SOLIDS
NllOS-
N1109  METALS
NlllOALKAUNlTY~NESS
Nllll PH
Nl200 l ** INVERT!ZBRATE$  GENERAL BIOTIC**’
NlZll  MACROINVERTEBRATE  ABUND
Nl25ZPR3MARY  PRODUCIlON
Nl203~IJPTAKESDIES
N12D4  STAND.  CROP PARTlCLJlJlE  ORGANIC
NKiOO**~SJBSIRArr’**
Nl301 SURFACE COMPOSlTlON  : VISUAL
Nl3KSURFACE  COh4PQStTiON  - MEASIJRU)
Nl303EhtBBDDEDNESS.VISUAL
NI304  EMBEDDEDNESS _ MEASURED
Nl3OS  SURFACE FINES -VISUAL
Nl306 SURFACE FINES - MEASURED
Nl307 PEBBLE COUNTS
N13@3  CORE  SAMPLE
Nl309BEtADUIAD
N13109i  BEDROCK
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Tabk 3.3 -US Survey Habitat Results  Cmonucd

(CI) Cdidicy  (n) Number d repamca
(AI) Availibility  (GI) U/Al
NM00  l ** HABITATTYPE AND COVER  l **
N1401 HABITAT cuss  OR CHANNEL  UN~
N14OZhRW BY HABITATCLASSNNIT
N1403VOLUMEBY  HABITATCLASSNNTT
N1404 POO~RIFFLBRATIO
N1405 POOL QUALITY
N1406 POOL FREQUENCY
N1407 MICROHABITATFORMED BY
N1408 MICROHABITATDIVERSITY
N1409AMOUNTOFCOVER
NMlOTYPE  OF COVER
NUllCOVERCOMPL@XITY
N14l?.  WOODY DEBRIS COUhT
N14l3  WOODY DEBRIS VOLUME
N1414 OVERHANGING VEGE’I-AlTON
N14lS  UNDERCmBANKS
N1416 MAX DEPIH  BY CHANNEL UNrT
NL~OO***RIPARIANANDS~REAMBANKS~**
NW1  aNDITlON  OF RIFARIAN ZONE
NLUQ  RlPAlUAN  VEGEl-AllON  TYPE
NIXURIPARIANVEG.DIVERSrrY
NLW4SlXSMBANKSKR
NlSOS  AMOUNT OF SHADE
NWX R4 USFS GREENUNE
NlSO7  WOODY SPECIES REGENBRATlON
NlM9  ENC!ROACHMENTS IN RIPARIAN ZONE
N1509 FLOODPLAIN WIDTH
NlSlO  GR4ZlNG  UllLIZAllON
NL%ll  SERAL (SUCCESSIONAL) STAGE
NlSl2  WOODY DEBRIS RECRIXIMBNT  PoTeMuL
NlSl3  VEGETATION CONDI’llON IN FLOODPLAIN
NlS14  PorlEKNu  NATURALVEGETATION
NLW lNCHANNELLWD
NlS16 IN-mDPLAIN  LWD
N1600~~~HAB~ATANALYSLSANDSUMMARlES’~~
N1601 SEDIMENT YIELD MODELS
Nl6UZ  RlR4 FISHSIZD
N1603 LIMITING FAiXORS ANALYSIS
N1604 CHANNEL DYNAMICS
N16OSCHANNELGEOMElRY
Nl606CHANNELSTABIIXfY
N1607 IFIM  MINIMUM SIREAM FLOW
N1608  EPA RAPID BIOASSESSMENT
N1609  BIOnC CONDmON  INDEX
Nl6lORESIDUALPOOLDEPM
N1611 RIPARIAN RATE OF RECOVERY
Nl6l2REM~SENSING/AERlALPHOTOS
N16l3 GIS APPLlCATIONS
N1614 CHANNEL UNIT DlSIRlBlJ-llON
Nl612 CHANNEL NFZWORK  RIFARIAN ANALYSIS
N1616 CUMlJLtiIlVE  EFFECTS  ANALYSIS
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followed by the policy (0.92) and system technical (0.87) groups. Overall, the habitat gap
indices were lower than those for natural production data elements.

In addition to water diversions and screens, the highest gap indices tended to be related to
watershed and riparian conditions, more so than instream physical habitat and substrate
variables (Figure 3.6 and Table 3.3).

Other Responses

Only 11 of 127 respondents to the natural production and habitat survey listed and rated data
elements in addition to those coded in the survey. Volunteered responses were diverse
(Table 3.4), with most being in the area of water quality.
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Table 3.4 Additional data elements written in by respondents to habitat data survey
(N799-N1699)

CIS Data
code element

Data  Da ta  Gap  Survey
need avail.  Index No.

N700 DRAINAGE BASIN CHARACTERISTICS
N799 Other construction, mining, dredging

N900 BARRIERS, DIVERSIONS, SCREEN$
N999 Dewatering extent and timing

NlOOO  WATER QUANTITY
N1099 Monthly hydrograph

NllOO WATER QUALITY
N1199 Toxicant, pesticide, exfoliants
N1199 Effect of hatchery effluents
N1199 Sediments
N1199 Dissolved gas
N1199 Nonpoint source pollutants
N1199 CO2 concentration
N1199 Organics
N1199 Dioxins
N1199 Intragravel D.O.
N1199 Fish tissue toxics, pesticides
N1199 Bedload
N1199 Point source pollutants
N1199 Other carcinogens

N1699 HABITAT ANALYSIS AND SUMMARIES
N1699 Habitat quality
N1699 Habitat Quality Index--rapid intensive

bioassessment

C

I

C

C
C
I
I
I
I
I
C
C
I
I
I
C

C
I

I

I

I

I
I
I
A
M
I
I
I
I
I
I
I
I

I
I

1.5

1.0
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Hatchery Production Information Needs

Data Needs

The Coordina@d  Information System Data Needs  Survey conducted in June and July, 1991
returned 118 Hatchery Section responses. Surveys were completed by a wide range of
natural resource managers, data users and data generators, but almost 60% of the region-
wide respondents represented state agencies, 25% represented federal agencies, and 8% each
were representatives of tribal and other categories (private, university, county utility districts,
etc.) [Appendix Tables D6-D9]. Over 27 agencies responded to the hatchery production
survey [Appendix Table D15].

Survey responses for criticality of hatchery production data needs are summarized in Table
4.1. In general, greater criticality was expressed for data related to pre-hatchery and post-
hatchery phases of salmon production. The most critical data item identified was the total
number of salmonids released, this item was responded to by 70 persons, 49 of which
considered number released to be critical [Appendix Table Dl]. Other critical data, in
descending order of criticality index, were release location,  smolt to adult  survival  rate,  size
at release, release dates, CWT and fin-clip data,  life stage  or class at release,  smolt
outmigration survival  rate, and the escapement  estimate  of all stocks in a total run.

Of all pre-defined questions, none were considered unneeded; in fact no question had fewer
than two responses of “critical”, and most averaged “important”. In addition, respondents
offered over forty additional hatchery production questions and/or comments to the “canned”
survey, many of which were expressed as “critical” data needs [see Appendix Table D14].

Not surprisingly, the lowest criticality indices were generally associated with questions that
rated high levels of availability. Criticality indices for the entire hatchery production section
of the survey ranged from 1.5 to 2.6, and averaged 2.2 on a scale of zero to three (Figure
4.1).

Data Availability/Adequacy

The availability of data items was also queried by the needs survey. This line of questioning
pertains more to data sets covered by other objectives than to hatchery production data,
because much of the hatchery data is centralized and of rather known availability. With
hatchery production data, the availability question pertains more aptly to accessibility than
availability. As with the data needs discussed above, the items expressed as having the
lowest availability were contained in the “escapement and spawners” and “release
information” sections of the hatchery production survey, not with typical “hatchery” data.
Least available were release residualism  data,  electrophoretic  stock  profiles,  escapement  to
smolt and smolt outmigration  survival rates [Table 4.1, Figure 4.2, Appendix Table Dl].
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4.1).

Data Availability/Adequacy

The availability of data items was also queried by the needs survey. This line of questioning
pertains more to data sets covered by other objectives than to hatchery production data,
because much of the hatchery data is central&d  and of rather known availability. With
hatchery production data, the availability question pertains more aptly to accessibility than
availability.  As with the data needs discussed above, the items expressed as having the
lowest availability  were contained in the “escapement and spawners”  a.kd “release
information” sections of the hatchery production survey, not with typical “hatchery” data.8
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Figure 4.2: HATCHERY PRODUCTION SURVEY
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In every case, fewer overall responses per data item were given describing availability than
those describing needs. This may indicate many respondents were unsure about the
accessibility of regional hatchery production data. As expected, those who did respond
regarding availability indicated that much of the hatchery production data is either available
or incomplete; few hatchery data items were regarded as missing. The overall availability
index for hatchery production items ranged from 1.8 to 2.9 (on a scale of zero to three),
averaged 2.52; and only 5% rated less than 2.0.

Data  Gaps

Hatchery production survey data was reduced to a simple gap index in order to rank the
relative importance of data items for consideration in a Coordinated Information System.
The gap indexis the ratio of the criticality index to the availability index. This index could
range from 0.3 (not critical & available) to 3.0 (highly critical & unavailable), but overall,
averaged 0.9, and ranged from 0.7 to 1.3 (Figure 4.3). The greatest gap index calculated
was for the question regardiig smolt outinigration  survival  rate, followed by snwlt  to adult
survival  rate, escapement  to stnolt survival  rate, electrophoretic  stock  profile, release
residualism  data,  prespawning/prehatchery  survival rate, broodstock inclusion  ratio of wild
fish, ratio of hatchery  to wild fish returning  to hatchery,  and tribal  harvest  at hatcheries
[Table 4.11.

it

The gap index was computed for responses from each of the three professional types
surveyed: policy, system technical, and sub-basin technical [Appendix Tables D3-D5]. Both
system and sub-basin technical respondents provided answers with very similar gap indices.
Since these two groups contributed 80% of the surveys returned, the greatest data gaps are
much like those detailed above for overall respondents. However, policy level respondents
expressed different data needs, led by smolt to adult survival  rate, broodstock  selection
methods,  escapement  to smolt  and smolt outmigration  survival rates, outmigration  timing,
release transition  and broodstock  health  conditions.

The data gaps for hatchery production data were also analyzed by agency type and home
state of all respondents [Appendix Table D2]. Although relatively few surveys were returned
by tribal personnel, those respondents expressed a higher data gap in 85% of the 74 data
items surveyed, compared to federal and state agency staff. The greatest tribal data gaps
were broodstock  selection methods,  escapement  to smolt survival  rate,  broodstock  health
conditions,  broodstock  inclusion ratio of wild fish, hatchery/wild  ratio returning  to hatchery,
release purpose, release  transition,  release information  coded by brood  year,  smolt
outmigration,  smolt to adult  survival  rates, escapement  estimates  of total run, broodstock
total  return estimate to freshwater  and dates of spawning.

Federal  agencies expressed the highest data gap index for elecfrophoretic  stock profiles,
prespawning/prehatchery  survival  rate, smolt outmigration  survival  rate,  smolt to adult

survival  rate, outmigration  timing, physiological  status  a t  release,  hatchery sport and tribal
harvests,  and

40



Figure 4.3: HATCHERY PRODUCTION SURVEY
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size  at release. Respondents from state governments listed their greatest gaps as smolt
outmigration  survival  rate,  smolt to adult  survival  rate, release residuulism data,  escapement
to smolt survival  rate,  broo&ock  inclusion  ratio of wildjish, tribal harvest  at hatcheries,
and electrophoretic  stock  profiles.

There were ten survey responses from outside of federal, state and tribal agencies. The
highest gap indices for these respondents were scale age versus  mark  age correction  factor,
release  transition,  and chemical  marking data, followed by physiologic  status at release.

The gap indices broken down by state residence of respondents shows fairly similar data
needs and availability throughout the region [Appendix Tables D2 and DlO-0121.
Respondents from Washington and Oregon expressed their greatest data gaps in the survival
rate subsection, led by smolt outmigration  survival  rate, while those from Idaho recorded
their  highest gaps for scale age versus mark age correction  facror and hatchery  broodstock
inclusion  ratio of wildfish. Idaho residents expressed a higher gap index for most data items
in the hatchery and rearing information sections, than those from other states.

Comments were solicited for each question on the survey form. Those received were entered
with survey information into a data base management system, although some longer
comments were required to be tersely paraphrased into a forty character field. Appendix
Table D13 lists all comments for the hatchery section of the survey. These comments will
be used to refine data definitions and needs in the next phase of the CIS prototyping.

In addition to the 74 questions which appeared on the hatchery data needs survey, space was
provided within each subsection of the survey for respondents to include additional data items
and comments. The 41 data items mentioned in 16 surveys are listed with criticality and
availability scores in Appendix Table D14.

SMEP Needs

Data needs have been identified by groups formed to address various elements of anadromous
salmonid stock assessment. These groups are Power Council related and were formed for
monitoring and evaluation (System Monitoring and Evaluation, SMEP), assessment (System
Planning Model, SPM; Stock Assessment Report, SSR) and genetics studies. A review of
their stated needs indicates that, while not covering the breadth of information in the survey,
they are often more specific where the two approaches correspond and closely parallel needs
identified in the survey (Table 5.1).

The greater detail in SMEP needs arises from the nature of the source documents. For
instance the survey identified the need to know mainstem smolt survival rates. The System
Planning Model expressed mainstem smolt survival as the combination of approximately ten
separate parameters. Similar additional detail was identified for spawning population
structure and ecological interactions by the Council’s genetic workshops.
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Conversely, the survey was more specific in the areas of habitat and hatchery release
information. This was likely because this information is important to professionals whose
focus is on processes within specific tributaries.

While these needs are referred to as SMEP needs, a System Monitoring and Evaluation
Program has n o t  been formed and what is called SMEP is actually a collection of reports by
groups that convened to address specific aspects of the overall monitoring and evaluation
problem. These groups and their findings, although not elements in an institutional structure,
have been useful in identifying what information should be collected. It is encouraging to
note that the data needs of these focused groups is in general agreement with survey findings.
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Table 5.1. Critical data needs identified by various Columbia Basin anadromous fish
activities.

DATA ELEMENT

rtion  collected for

Bonneville  Dam count X X

upper  dam count X X

stock-specific  harvest X
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Table 5.1. Critical data needs identified by various Columbia Basin anadromous fish
activities (cant).

DATA ELEMENT
WATERSHED

molt - adult X X

Hatchery  Fish Performance

spawning - X X X

survival of offspring X X X

survival of hybrids



Table 5.1. Critical data needs identified by various Columbia Basin anadromous fish
a c t i v i t i e s  (cant).

DATA ELEMENT
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Table 5.1. Critical data needs identified by various Columbia Basin anadromous fish
activities (cant).

DATA ELEMENT
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1 As identified by the System Planning Model, draft System Monitoring and Evaluation Plan
tables, and documents from the series of NPPC Genetic Workshops.

2 The CIS user survey described in Weber, et al 1992.

3 Hatch, et al 1992 (in preparation). These are updates of the 1985 ‘Stock Assessment
Reports (Howell, et al 1985).

4 A synthesis of key variables from various models described in McCullough (1992)
(manuscript).
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CONCLUSIONS

The Coordinated Information System is envisioned as a way to describe existing information;
identify information needs; and provide a method to access existing information. The
survey’s emphasis on specific data elements allowed the creation of a cross-reference coding
system that will serve as a framework for identifying existing information in the Basin.
Survey responses for individuals that collected, maintained or were the contact for specific
data elements were summarized in the Data Item Directory (O’Connor et al. 1992). At this
stage the Data Item Directory is merely a pointer system to information. Data access
systems could be developed for some of the more important of these data sets, depending on
the future scope of CIS (Allen et al. 1992).

The survey was less successful at identifying the Basin’s needs for summary data, and the
steps necessary to construct summary data bases. Some of these needs are defined in the
draft System Monitoring and Evaluation Program (SMEP) and in the formats for the Stock
Assessment Reports. The CIS team recognizes that full definition of needs will be an
ongoing, iterative process with potential CIS users.

General Needs

The Columbia River Basin needs a coordinated communication hub and network of fisheries
data and text information. Researchers, including the System Monitoring and Evaluation
Program of the NPPC, need a hub of system-wide information on anadromous salmonid
production, harvest, stock status, land and water management activities. A network to
provide a directory of the location and content of additional basin information sources, and
provisions for coordinated data collection, retrieval, sharing, and dissemination is needed.

Basin managers, planners, and policy-makers need a source of information on on-going and
planned research efforts, policy decisions, and the visions and goals of the involved federal
and state agencies and tribes. Within the basin, the Western Regional Aquaculture
Consortium Information Center at the University of Idaho, has expressed a wish to be kept
current on the progress and developments of the CIS delivery system with an eye to
cooperation and a possible linking between the WRAC and a CIS. The Klamath Restoration
Program, citing the information problems in the Klamath Basin, has indicated that the CIS is
providing technical leadership and a model for the Klamath Program.

The self-defined needs of potential users for an information delivery system include: a
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readily available, coordinated directory and source of information which utilizes a
transparent, user-friendly system emphasizing convenience, timeliness, accuracy, speed, and
reliability in the retrieval, exchange, and dissemination of information. The system should
serve equaIly users with high access to and comfort with electronic technology and those who
prefer telephones and paper. The system should be designed to provide service to the
breadth of the Columbia Basin and to the diversity of needs, purposes, and jurisdictions.
The system should be able to support shared planning, shared agendas, and shared vision.

An examination of the library and fisheries literature as well as other information resources
accessible in the region have defined the need for:

l bibliographical, physical, and intellectual access to recorded knowledge, existing
databases, and related publicly and commercially published information;

*a coordinated effort to collect and preserve awareness of and sources of basin-wide
memory and learning;

@access  to hitherto inaccessible information, the basin grey literature, consistent with
current and anticipated research needs;
l access to on-going research;
.a regional hub, a gateway and network linking basin information users and producers.

System Information Needs

Many of the needs expressed for System Information are, not surprisingly, those that pertain
to mainstem survival and those related to assessing the efficacy of management measures
being proposed to increase the survival of juvenile and adult salmonids through the mainstem
projects. System Information can be characterized as incomplete although some survival
values, at least for some stocks, are missing altogether. A general conclusion might be that
the more difficult a parameter is to estimate (either in terms of money or sacrificed fish), the
less available it is. And based on the experience of. individuals involved in mainstem
assessment, the data that are available data are found in a myriad of places and there has
been no attempt to consolidate or summarize them.

Natural Production Information Needs

The survey identified a high level of need for natural production and habitat data in the
Columbia Basin.

In general, a greater criticality was expressed for natural production data elements than for
habitat data elements. The highest criticality of need for natural production data was
expressed in areas of production, survival at various life stages, subbasin harvest and
influence of hatchery fish. Highest criticality ratings for habitat data were related to
irrigation diversions, grazing and cumulative effects analyses. All data elements were
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perceived as critical by at least some workers in the basin.

Most data elements for both natural production and habitat were perceived as incomplete and
inadequate.
The survey identified relatively large’data gaps, particularly for natural production data. For
the most part, the largest gaps were for data elements with high criticality indices.
Data gaps identified by the natural production survey were consistent to a large degree with
the “critical uncertainties” identified in the Integrated System Plan (CBFWA 1991). The
Integrated System Plan (ISP) noted that ” (a)s the transition is made from system planning to
involvement in the System Monitoring and Evaluation Program (SMEP), the most immediate
task is the delineation of information . . . needed to accurately assess fish stocks”.

Data gap results from the natural production survey support the list of critical uncertainties
identified in the ISP. For tributary production of natural stocks, the ISP listed the following
critical uncertainties: 1) smolt capacity, 2) effects of how (habitat) enhancements in a
subbasin  change its smolt capacity, 3) egg-to-smolt survival, 4) smolt-to-smolt (inbasin)
survival, 5) prespawning survival, 6) reproductive success of returning hatchery adults, and
7) hatchery fish impacts on natural populations through interbreeding and conspecific and
interspecific competition. All the above received high gap index ratings in the survey.

The ISP did not specifically address the habitat data needed to refine estimates of smolt
capacity and tributary survival. Data gap results from the habitat survey provide only limited
additional insight on how to “get there from here”. Several of the written comments alluded
to a continuing problem of lack of standardization and coordination of data in the basin. The
problem seems particularly chronic in the area of habitat data.

At least two regional programs, and several state programs, have the potential to provide
additional structure and standardization to habitat monitoring and inventory data. These
regional programs are the CIS Watershed Classification (Objective 5), and the U.S. Forest
Service Anadromous Fish Policy Implementation Guide (PIG) for Regions 1, 4 and 6. Both
attempt to address the questions of existing and potential carrying capacity and land
management impacts.
The habitat portion of this survey contained most of the data elements being considered for
inclusion in monitoring and inventory from the above two programs (K. Over-ton, USFS and
D. McCollough,  CRITFC, personal communication). Survey responses for habitat data
needs and gaps also identified some of these data elements, but results were not as distinct as
in the natural production data survey.

Hatchery Production Information Needs

Results from the CIS Needs survey indicate that hatchery production data are of high interest
and generally moderate to good availability. Since many of the data items in this section are
regularly collected and maintained in ‘formal’ datasets, high availability of data is not
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surprising. Still, some respondents indicated that certain items were less than completely
available. In many cases, we felt that this was more a question of data accessibility than
availability. Resource management agencies are generally budgeted to collect, maintain, and
provide their data internally as a first priority, and dissemination of those data to non-agency
users may not occur regularly or sufficiently when funds are at a premium. A major benefit
of a centralized CIS to store regionally useful hatchery production data would be realized if
commitment is made by data collecting agencies to provide the time and staff expertise
needed to prepare such data to meet regional criteria and provide them regularly.

According to the data gap analysis performed, smolt outmigration  survival  rate, smolt to
adult  survival  rate, and escapement  to smolt survival  rate are the three most needed and least
available items related to hatchery data. These items are not directly collected pieces of
data, but result from analytical assessment of data that can be collected. However, some of
the pieces needed for such analysis cannot be collected on the hatchery grounds by existing
staff at the time of release. I n  order to provide this information, agencies must have access
to data collected either by others later in the migration life of the fish, or by their staff
several years later at the hatchery rack. Since collating these data and analyzing them are
not the first priority of hatchery production programs, data users must rely on the efforts and
priorities of others in the resource agency who have similar needs. For these reasons,
generating historical data for such rates will be difficult. However, future collection is
feasible, given a high enough priority on standardizing these annual analytical assessments
and a standard format and system  in place  for storing  and maintaining  these data. This is
the major benefit a Coordinated Information System can provide to hatchery data users.

As information needs of the Columbia River region become common knowledge among all
regional resource management agencies, we hope that a focus on providing information for
assessing success of production programs begins to take precedence over the expediency of
simple data provision. Certainly such assessment is of interest to fish-producing agencies,
even if some of the parts of the puzzle need to be estimated or inferred, rather than directly
measured. The reluctance of agency staff to share such internal analyses publicly must
diminish if true information-sharing is to be realized in the region.

SMEP Information Needs

Information needs expressed in Council documents are similar to those identified in the
survey. They are usually identified in greater detail because of the source (e.g. model
parameters,  genetic reports),  but are satisfied by a relatively  small set of core data which
also meets many of the needs identified in the user survey. Overall, it was judged that there
were no inherent inconsistencies in information needs expressed by any of the methods used.
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RECOMMENDATIONS

1. Where needs identified by the survey match needs from other, management oriented
entities, their collection and dissemination should be given a high priority.

2. Criticality indices from the needs survey should be used primarily as a general guide
to the types of information that should be incorporated into a CIS.

3. The “pointer” system (data catalog) to data items and data sets developed in Phase II
(Data Catalog Report, O’Connor et al. 1992),  should be extended in Phase III.

4. Retrieval methods should be prototyped for the more critical existing data sets for
system, natural production (including habitat) and hatchery production data.

5. Potential CIS summary information should be developed and prototyped in Phase III
using a development team with focus group(s) for system, natural production, and
hatchery data (Technical and Administrative Options Report, Allen et al. 1992).

6. The Phase III focus group(s) should consist of important Columbia Basin information
users from the fish and wildlife agencies and tribes, Northwest Power Planning
Council, Bonneville Power Administration, land management agencies, and others.

7. Information needs of the Northwest Environmental Data Base, System Monitoring and .
Evaluation Program, Stock Assessment and system models being developed for the
Endangered Species Act, NPPC Phase III and the System Operations Review
processes should drive prototype development.
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SECTION II: REFERENCE NEEDS



INTRODUCTION

Although each of the three states supports academic libraries at universities that offer
graduate programs in fishery science, supports a public library in a major urban center, and
has access to various national information services, these resources are not readily available
to most of the technical and policy groups and- individuals involved in managing Columbia
Basin anadromous fish resources. This section of the information needs report describes the
non-numeric information needs of these individuals.

Within the Columbia Basin, several significant bodies have identified the need for a
Coordinated Information System. Reports, amendment documents, and anecdotal comments
from members of system-level bodies have specified the need for various types of non-
numeric information. A CIS could provide information to support adaptive management of
the Northwest Power Planning Council’s (NPPC)  Fish and Wildlife Program, implementation
of program monitoring and evaluation, and could assist tracking of planned and ongoing
activities through coordination with an improved Bonneville Power Administration’s (BPA)
Project Management Information System (PMIS).  These needs include:

l Capturing the text information in the basin;
l System-wide information to promote resource coordination and support decision-

making;
l Learning from experience through analysis and interpretation of text materials;
l Institutionalizing learning, profit from adaptive management, and increase

productivity;
l Enhance basin opportunities.
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METHODS

Identifying needs for reference services in the Columbia Basin relied most heavily upon an
analysis of the General Comments section of the CIS needs survey. Comments from the
survey defined the content and delivery needs. - NPPC reports and discussions with staff
helped clarify and expand on issues raised by survey comments.
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RESULTS

Literature

The information needs of the Columbia Basin  range from specific kinds of information to the
definition of a system. A genetic content focus to support “decision criteria and conceptual
relationships” has been identified (Riggs in Allendorf 1991). Coordination of the large body
of existing information requires a “synthesis of information into a form” that will support
“enhanced, better-coordinated research efforts (Hirtle  1989, Thomas 1991).” Consistent
availability, reliability, timeliness, and accessibility have been stressed (KIamath 1991,
Riggs 199 1, Thomas 1991). Planning and evaluation of successful fisheries research have
been linked to the presence of supporting information and communication systems (Klamath
1991, Pinkerton 1991).

Survey

The survey of potential  users of a Coordinated Information System yielded comments ranging
from standards/principles requests, to specific and general content needs, to preferences for
information delivery modes. Comments in this section listed specific data needs such as
stock, stream, or data producer. A detailed discussion of data and stock comments appears in
other sections the Needs Assessment Report.

Analysis and categorization of comments dealing with other types of information needs from
the General Comments Section revealed respondent needs for timely data, “real time” data,
updated data, and data that appeared in the same format. One respondent characterized the
existing “exchange structure” as “catch as catch can” and “shared in pieces.” The need for
“the big picture” appeared as well as requests for data that were “basin-wide,” covered
“historical” records, and were available in “summary” form. The importance of
documentation surfaced focusing upon not only source information but the dangers of data
“cited without limitations.” Respondents characterized a desirable delivery system as “fast, ”
“easy to use,” and “reliable.”

The comments f’rom the General Comments section of the survey document also addressed
the content needs of a CIS. Surveys that included comments in this section expressed the
need to know:
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l What information is available
l Where to get it

One Idaho respondent, replying to the question on information sharing, replied, “What
information sharing? t h e  information you need is probably out there but having (sic) to go
through hell to find out who has it.” An Oregon respondent requested a “Who’s Who. ” A
Washington respondent wanted to know “how many folks are doing it out there.”

Survey responses indicate that 75 per cent of the information that Basin respondents regularly
seek and use is in text form. Anecdotal reports indicate that the majority of this text material
centers on basin-issues and is set in the basin, the product of basin researchers. The majority
of the researchers are state and federal agency personnel and academics. A certain portion of
these basin research reports, primarily federal agency, may travel through established
publication channels and thus are available through indices, professional journals, and other
media. The largest portion of these reports, known as the “grey literature of the Columbia
River Basin,” are not indexed and remain in agency files. Respondents noted that much of
the agency literature does not appear journal publications.

Responses in the General Comments section pinpointed specific text or reference information
that is not available. In addition to a general “Who’s Who” and “Who has What?”
information, respondent needs include a “catalog of computer databases” and a “field guide”
to the Columbia River Basin, and a “single abstract/subject index to gather complete
information on Columbia Basin stocks and projects.” Basin scientists emphasized the need
for timeliness in both policy and research information as they seek to avoid both duplicative
efforts and the threat that “planned actions” could “compromise” on-going or in-progress
efforts.

Respondents requested five other functions of a CIS.

l better access to other agency and provincial technical briefs.
l a source of information, updated regularly, covering agency policies on various issues.
l an information source on anticipated or in progress research, such as the Bonneville

Power Administration’s Project Management Information System (PMIS).
l from information producers, a referral avenue to avoid their providing same

information “over and over.”
l an unbiased, neutral clearinghouse for information that would allow producers to

“sidestep political objections to data sharing or political filters on data. ”

In addition to types of information or specific categories of information, comments in this
section of the survey addressed the need for a coordination of Basin policy and actions that
an information system can support. Calling these “partnership,” “teamwork within and
among agencies,” agency “commitment* and “dependable funding,” respondents expressed
the need  for shared “long-term thinking and planning,” a “global agenda,” and “vision” for
the Columbia Basin.
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Comments were listed, classified, and grouped according to the following categories, that
are followed by comments from the surveys.

The need for communications and information sharing interface:

l consistent data and collection methods, reporting formats,
l complete data, continuous data, updated data,
l formatted, digitized data, a CD.

The need for information exchange and sharing:

l easy access to data from other agencies,
l easy to use,

l speedy access.

.

The need for centrally available source and directory of information:

l to know what data is available, where, and how to get it,
l to know if it is electronic or in a box somewhere,
l to obtain information that is timely, reliable and accurate,
l data are incomplete because sharing is ad hoc, informal,
l need to know data limitations, need documentation,
l need storage and retrieval,
l central source, point of contact,
l easy-to-use practical complete database for fish-related data,
l tools and data to answer (genetic) questions,
l central authority for guidance and funding,
l agency commitment to partnership, reciprocity, and funding,
l would like to avoid providing same information over and over,
l sidestep political objections to data sharing or political filters on data.

The need  for access to a broader range of information:
l summary data,
l historical data,
l basin-wide data,
l data linking sub-basins to basin-wide,
l data specifics.

Visits, Consultations

During the research period, several visits and consultations resulted in volunteered statements
on the need, in the Columbia River Basin  and elsewhere, for a coordinated information
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system. The experiences of the Klamath Restoration Program testify to how easily
information can be lost. Because of that loss, studies may be, by accident or design,
repeated. The sole source for much of the information needed for the Klamath  Program are
the University of California, Berkeley archives. There, fortunately, the one extant copy of
the needed documents is available for photocopy.

The Fisheries Division of the Montana Department of Fish, Wildlife, & Parks provides a
second example of the difficulty of both finding and obtaining information. The department
has not created a central set of files, records, or reports, nor does a complete set of reports
exist at the Montana State Library. The newly-hired department librarian responds to
researcher’s requests by telephoning the original researchers to request a copy of their
reports. Because certain individuals have been with the department for many years and
function as an institutional memory, the librarian has been remarkably successful in tracking
down former staff members to obtain copies of research reports. Montana FWP is building a
library collection by telephone and photocopier.
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CONCLUSIONS

The Columbia River Basin needs a coordinated communication hub and network of fisheries
data and text information. Researchers, including the System Monitoring and Evaluation
Program of the NPPC, need a hub of system-wide information on anadromous salmonid
production, harvest, stock status, land and water management activities. Researchers need a
network to provide a directory of the location and content of additional basin information
sources, and provisions for coordinated data collection, retrieval, sharing, and dissemination.

Basin managers, planners, and policy-makers have expressed a need for a source of
information on on-going and planned research efforts, policy decisions, and the visions and
goals of the involved federal and state agencies and tribes.

The self-defined needs of potential users for an information delivery system include: a
readily available, coordinated directory and source of information which utilizes a
transparent, user-friendly system emphasizing convenience, timeliness, accuracy, speed, and
reliability in the retrieval, exchange, and dissemination of information. The system should
serve equally users with access to and comfort with electronic technology and those who
prefer telephones and paper. The system should be designed to provide service to the
breadth of the Columbia Bas in  and to the diversity of needs, purposes, and jurisdictions.
The system should support shared planning, shared agendas, and shared vision.

The CIS user survey and other information resources accessible in the region have defined
the need for:

l bibliographical, physical, and intellectual access to basin grey literature knowledge,
existing databases, and related publicly and commercially published information;

l a coordinated effort to collect and preserve records of basin research to create
awareness of and a source for of basin-wide memory and learning;

’l access to hitherto inaccessible information consistent with current and anticipated
research needs;

l identification of planned and ongoing research and production projects;
l a regional communications network linking basin information users and producers for

exchange and sharing of current and anticipated research and policy developments.
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RECOMMENDATIONS

l Available literature references on Columbia River anadromous  fish should be compiled
into a single reference catalog,

l Present and planned research  and production projects and policies affecting such projects
should be compiled into an activity catalog,

l Efficient methods of maintaining and sharing the reference and activity catalogs should
be developed.
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SURVEY GUIDE
COORDINATED INFORMATION SYSTEM

INTRODUCTION

The CIS data survey was conceived as a means of identifying types
and sources of available data pertaining t o  Columbia River
anadromous salmonids and identifying the data needs of those
involved in salmonid research and management- Survey results will
be used to develop a data dictionary as well as to identify data
gaps - This guide is intended to establish. procedures and
conventions for conducting the survey so that the information will
be collected consistently and completely.

PROCEDURES

During the survey process, one or preferably two CIS personnel will
establish a dialogue with one or more individuals from a given
agency or organization and code survey forms according to the
responses generated, It is seen as desirable to code both the
hardcopy and electronic versions of the form but the electronic
form is essential-

The survey forms consist of four areas
extent. The four areas are:

1. General Information - background
person being interviewed.

that are separate to some

information regarding the

2. System Information - mainstempassage data and more general
information potentially of interest to those with a system
perspective such as those who deal with the Fish and Wildlife
Program.

3. Natural Production Data - information regarding the fish in
their natal subbasin and regarding their habitat. Includes .
habitat deta.

4. Hatchery Production Data - analogous to above but
pertaining to hatchery fish.

The survey has been divided into the four areas in part because of
their having dif"ferent data structures and in part to direct the
participant to areas where he or she feels a de-sire to provide or
obtain information, While no effort should be made to discourage
someone from answering any portion, neither should any individual
feel compelled to complete sections in which they have no
particular expertise (i.e. a harvest manager should not be
encouraged to complete the System Information section.)
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CODING

A response be categorizedaccording to importance, availability and
whether the participant is a contact person for the data with the
use of a three character code. The first character is a number
denoting one of three cate-gories denoting the relative importance:

3 = Critical because it is mandated by treaty or other
international.agreement  or because the presence of the data
item could profoundly affect fisheries management.

2 = 'Important. Affecting other agreements or (potentially)
affecting routine management decisions.

1 = Helpful. Not in the mainstream of fisheries management but
potentially useful or useful on an occasional basis or for
inhouse use.

The second character describes the availability of the data from
the perspective of the participant:

A = Available and Adequate data used currently or in the past
by the person or colleagues in the case of group efforts. This
information impacts one's duties. Enter source(s) in comments
section.

I = Inadequate or Incomplete. Applies to incomplete data
series and those whose collection leave something to be
desired; Comments on the reason for or extent of
incompleteness may be entered.

M = Missing altogether. Desired but not available. The lack of
information impacts one's duties. Comment if necessary.

The third category 5ndicates whether or not the participant
collects, maintains or is a contact person for,a particular data
set:

Y = Yes, I-collect or am a contact person for the data set.

N = No (or blank), I am not a contact person for that data
set.

Note that each of the three data sections of the survey (Natural
and Hatchery Production, and System Information) are comprised of
numerous subheadings, The participants may respond to the section
header if they choose rather than respond to each data item in the
section, Note also that lines within the section may be ignored by
the participants but any line attempted must contain information on
both usefulness and availability. In other words, an individual
cannot rate an item critical and then say they don't know about Its
availability and leave a blank. In that case the data are "missing"
from the perspective of the participant.
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GENERAL COMMENTS

Given the volume of paper being generated it will be important to
adhere to a coding system .in order to keep interviews straight.
Each form. will have a space for both the interviewer and
interviewee and a space for a unique code. The unique will consist
of a letter that designates the organization of the interviewer and
a three integer serial number (ie 0399.) The letter code is as
f o l l o w s :

I = Idaho
C = CRITFC
0 = Oregon
F = Washington Fisheries
w = Washington WildLife
S = Sho Bans
V - ColVilles

The three integer serial number arrangement will be up to the
individuals within the organizations.

With regard to the approach to be taken, get to know the form as
much as possible before beginning the survey process. If some of
the information in the general section can be filled out before an
interview, try to do so. Also keep in mind that this is the first
step in developing a data dictionary so try.to include as much
information on the various sources of data as is practical.
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Interview #

Note:
The remainder  01 this survey has been color coded into four dlstlnct  and more detailed sections

titled System Monltorlng,  Hatchery Production, Natural Production, and Concluding  Questions,
Before startlng any of these sectlons, we have several quest’lons 10 ask you first.

Please ldentlly  major species’ of Interest to you by checking  appropriate  boxes.

WI1 -Hatcherv
Spring  Chlnook 0 0 Summer Steelhead 0 0
Summer Chlnook 0 0 A-Run 0 0

Fall Chlnook cl 0 B-Run 0 0

Tule 0 0 Winter Steelhead (-J 0

Uprlver  Bright 0 0
Coho 0 0

Sockeye 0 0

‘Please use comment Ilnes.on  subsequent pages
lor speclllc  d a t a  lnlerests I n  addltlon l o  lhese  species.

Chum 0 0
‘If you are Interested Prlmarlly  In Certain  g0OQraphlC areas, or lOCatIOnS, please Identify below:

al ProductIon
SpeClllC HydroloQlc  Unl ts/

ubbaslns/Streams  of Interest

0 Entlre Columbia Basln 0 Entlre  Columbia Basin

0 Idaho (al l)

0 Oregon (all Columbla R.)

0 I daho  (al!)

0 Oregon (all Columbia R.)

0 Washington (all Columbia  R,) 0 Washlngton  (all Columbia R.)

0  Malnstem Columbia/  .
Snake only

0 Ocean
0  S p e c i f i c  Hatchery(ies)

0  O the r  (specily)

Page 6 of 6 .
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I n t e r v i e w  #

N a m e :
System Monitoring

OIlI f x01;,‘,  ,” 3 cllrol! 10)
ltrcdc,

M.Ml*~lnQ :::;.:9:
I.lnbdbqutlal mrlntrln,

1’H*lplUl lnoompl*l* Of .,a
Z*tmootlrnl  A*AaequaI*/ rontrrt
O’Ctlllorl Avallabl@

Comment8
__......._.._....__......-.-...--...-..............-- . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*.--~~~~~~!--....................................-......-..................... .._._.........._.._...*..-......---.-.-....-..-.--.--.--.-.-..-..--...---------------..-.--.-----.----*.--.--..-..--.---..-.-..-.---..-......--..-..~.--~-.-..

,100 Fish  and Wlldllfr  P r o g r a mElldotlvene’er  D a t a 0
slot W ater  budget .  ._,,,, ,,,_,,. .,. ., ,., _ .0

SIOP S c r e e n s (FQE) _ ., ,, ,. ,, 0
,, -0

I .(-J

8103 Transpor  lallon

slo4 Upslream  passage Improvemen

SIOL Habl lat lmprovemenl

~106 P rog ram ha tche ry  productIon

SIO,  H a t c h e r y  eileCllveneS3

st01 Supplemenlallon

stoo Genellc risks

-0
0

,,. (-J

0

atlo Conlrlbullon \o doubling g o a l

-0
0

SI\I  P r o g r a m  cosls -0
SlQD . _ . . . - ,. ,O
SlOO . . . . . ._ -,.. . -0

,200 Esorpemenl a n d  SPaWnera 0
3201 Columbia.  R. m o u t h . . J-J

9201 Bonneville Dam -0
5203 T o  u p p e r  d a m  . ,O

0
0
0
0

Cl
0
0

0
0
0
cl

0
0
0
0

0
0
0

0
0
0
0

Cl

‘ 0
0
0
0
0
0

0

0
0
0
cl
0
0

Page I of 6
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I n t e r v i e w  #

OIII tRlctln# Cnlok Ior
HII48I DLILI 4818 IO”

U.MI.Llfia .c.lI..I.
i.ln;d;q”-~lr/

_ . .
mrlntrln,

Subject l*HblOlul lnoomOl*l~ 0, 0,.
S u m m a r y  o r  Analysis 2.lmpotlrnl  A-Aa*quat~t ..fll.Ol

3.C~llloal AveIIabIa p.,oon: Comments. . . . . . . . .._....._......--............--....-..--....--...-..--....-.............-.-........--.......................-............-............................... . .._.........._._..........-.. . . . .._.._................-....--.--...............................-..-.......-..-.-...--...............-..........-.--..-.......

1100 Esospemenl  a n d  Spawner8 - oontlnued

O?OI uy IllO~lJf  I I  IbUlOl  y LJ

atoo B y  Indicator s t r e a m ..“. . “I. 0
5200 0

szoo ,, ., ..,,  .0

~&DO Adull D a m  Losa/Converslon

5301 Bonneville t o  M c N a r y _ . ._ .,. ,._.__._.  0

~301 McNary  l o  I ce  Ha rbo r . _. c l

a30alce Harbo r  t o  Lower  Grenlle .  . _ ., 0

53Dr McNary to Prlest Raplds __ . .,-_.0

$306 Prlesl R a p l d s  t o  mid-Col d a m s . 0
5300 . . . ., . . ,. ., I...  ,, . ._.0

5300 . . ., . .,

0400 O o e a n  Hervebt

. _...-. “”0

SAD, Catch _ ___ ,, _ _ . . ._ .0
SIDZ Harves t  ra te _. .” 0

9,03 Allocatlon b y  llahery . . . .  - 0

~40. S t o c k - s p e c l l l c  ( p l e a s e  c o m m e n t )  ,JJ

u
0
0
0

0
0
0
0
0

0
0

0
0
0
0

LJ
0
0
0

0

0
0

0
0

0
0

0
0
0
0

-_.___.-I___-_

-
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Intervlew  #

DlIa tnlrtlnd Cheoh lor
Nlld4l DIIII

M.Mll*l.lp :‘,:‘I*:Y
I*lnrdrQu#lbl mrlnllln,

Subjeat . 1’H~lOlul lnoomolrlr 0, at.
S u m m a r y  o r  Analysis l.lmp*~lrnl *..44oq”.lt, rrntrrt

. . . . . . . . .3.Crlllorl Avcllrblc Commen ts
..__.._..............-....-....-....-.......-...- . . . . . . . . . . . . . . . . . . . . . . . . . ..-..~~~~?~~-.....................................*....-........................_..*....._...._........-..--..........-......-..-.....-...--...-.........-.-*.----.-.---.-.--.--.*...-..--..--.--.--.-...-....-..-.-~--.-....-............-..

8400 Ooean Harvest - oontlnued

#aoe Economlca/soclal _ . _ .._ ,O .

s 1 0 0 . -. . . ,.._.,..  ._ .I . ., 0

SIP0 -_ _ _ _ ,_,. ., . . . . ,. “, ..”  _
P

0 0 0  lnrlver H a r v e s t

$601 C a t c h - Z o n e s  l-6 . ._ _,, ,, ,, ,,,,,,, 0

st,D1 HalVast r a t e  - Zones l-6 ,.. ,, . .Lcl

S&D3 AllOCatIon by  llshery . . ,.. . ,o

sbo~ Stock-specl l lc  (p lease comment) ,  ,, _____ ,..a

SbOb Economlca/Soclal.

8bOD

SbOO . . .

aaoo Subbaeln H a r v e s t

. . .0
,, . . . 0
,,. . 0

J~JDI  C a t c h 0

aooz Harves t  ra te . .., . .._ _. 0

aoo3 Allocatlon b y  l l s h e r y 0
so04 Stock-speclllc ( p l e a s e  c o m m e n t )  .  0

3OOb EconomlcsISoclat -0

0 0
0 Cl
0 0

0 0
0 0

0 0
13 0
0 0
0 0
0 0

0 0
0 0
0 0
0 0
0 0

LL
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I n t e r v i e w  #

Dal& CXl*tlll# chbok rot
Nbt4bl D&l., dala  you

M.Ml~llllO 06ll**l.

Su bjeot
I*ln&*.q”bI.I Ul~l~l~lll.

I.H*IDIUI lnoompl*l9 Of II.
Summary  o r  Ana lya la P~lmportbnl  A*Aabqualtl t@lllabl

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3.0t1110~1 Avallnble Commentr
. . . . ..-.........-..--........~~~~?~~........................................-..---....-...............

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . ..L.......................-....--...-...-.-...*...................................................~..................

8100 Subbrrln Harvest - oontlnued

St300  ,... . . . -. .- - -. - I, ., _ . . . . . . - _..,,. . ..-_ ..- . . . _I.._0 ’ 0 0 .

3000 __.__.. _ .,, . -,-.-.  - . . ._.-.. . ._-.. ,-,., .._ . . . __.I _.__ ““.._ _..,..._.  -..0 . cl 0

,000 Preemolt  P r o d u o t l o n

~fD1 Caffylng capacity.....-.  ___ ..____._  _ __I__.I__,,  ----~

s)og Egg to  pa r  r su rv l va l ., .._. _ . 0

s,es Potential carrylng capaolty _ _,,_,_  _ _._II_._.._.____  0

are* Productlon levels by subbaaln _.._ ._ I.._...,__  -.a

ef06 Product ion levels-
lndlcator or other stocks _ _,_..,.  _..  ._.._-___,__  _..._._.._0

afoo . . . . . 0

0 0
0 0
0 0
0 0
0 0
0 0

afoe
, 800  Smelt P r o d u o t l o n

0 0 0 - -

a*ot C a r r  ylng capaclly - - 0

880) Egg to Smdlt Survlvat _
I

-0

3.903 Polentlal carrying  capacity . . . 0

sloa P roduc t l on  l eve l s  by  subbasln ., . ., ., .0
Produc t l on  l eve l S-
I n d i c a t o r  o r  0 t h er stocka 0

0 9
0 0
cl 0
0 0
0 0
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I n t e r v i e w  #

Dale EKl,llna Ch*Oh  101
N8bOn oatat

M.Ml6*lnO “,:‘,I*:‘(’
I.lnrd~Qurlof rn,l”l,ln’,

Su bJeot l~HIlolul lnoomplrlr 01 ,,a
S u m m a r y  o r  Analysis ?.lmpollrnl A.Ad*qUII*I ranlrrl

J.CllllO*l Avblldble 0.tt0fi: Comments
. . . . .._..................................._._....*.._....._....-..-.........--...-....-..........-........--...............*..........-...-......................_...................................~...........~ . . . . . . . . . . . . . . . . . . . . . .._............................*...........-.-.....................................-....

000 S m a l l  Produotlon - o o n l n u e d

5808 H a t c h e r y  feleases. __...  ._ .,. “....I ._ -0 Cl c l

3800 .,,... _ ..,. . ,” __ . . . - .0 0 0

3800 . ,. _ ._“. .)_ . . __ ,,, . . . _ -._-.cl 0 0

8000 Smelt Passage  snd  Su rv i va l

900,  Reservoir survlvsl ., ,I).., . . _,.-0
3002 S m o l t s  arrlvlng a t  dams . . . ,,” -El

so03 N u m b e r  t r a n s p o r t e d  ._.., _ _. .“_ ./J

soi), T r a n s p o r t  benefit ratlo _, . .._. . . . . “,.,0
SOO&  Fish guidance el!lClenCy I . ...,  .., -. .“O

0 a

0 0
0 tl

0 0
c l 0

~0~6 Bypass sur vlvol 0 0 0
soov Turbine s u r v i v a l . -. ., _ . . . ._ ..,.._ _.-0 0 0
~00s  Predallon rates. ____. ,.. __ . ,. _. _....  -0 0 0
SDOO T o t a l  small survival- ., . . ,. ._.. _ . ..-  0 0 0
8010 -Arrival t l m l n g  a g g r e g a t e s tocks . . . _ ,-____  0 0 0
SOI\  Arrlvlal tlmlng - Indicator  s t o c k s ,O 0 0 -

30,~ Flo~/veloclly ellects ,cl 0 0 - -

.3pt3 Spill ellects.. . . ..” ,. ,. ..,- -.a 0 0
Pags 5 o f 6
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D&l& E sol’:;;  ,” P Oheok  lOI
Ybbdr,

M.Ml~oln~ :1:;,:9:
I.ln~doquaI*I malnleln,

SubJeot l.H*IDIUI Inoompl.,. 61 fir0
Summary  o r  Ana l ys i s 2.lmporltnl  A.Aa~qualrl dOlllaOl

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~!~?~~----.---.--.--.........----...-.-.-..--.-...-..--.............-...3.011110tl Avalllblb Commen t r
.._.._............__.--.----.--..-. .._..~__..*..__._..-..-.--......-..---....--..-.--.--.-......---.....---...-..-.-....-....---..----..-.------.----------.------.--.-.-....-..-.--.-~~....-.--~

aa00 S m o l t  Parsage a n d  S u r v l v a l  - o o n l n u e d

spj, G a s  supersaturatlon efleota. ,,., .I.. _...  . . -0 0 0
so00 )__ ___,_.__,_ . . . ., ., ,,, ” _.,-.... ..,,..  .I...,,. _ .” . . ..I. _... .,,,  ,” .._  -.,.Cl 0 0
3000 . . . . ,. -- ,..I. ,., ,,... . . . _ ._ ._. ,-j-J 0 0
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I n t e r v i e w  H Hatchery Production
N a m e :

Paramelera

CL11 EllIllnQ chb0h  rot
Nb*d*: 0111: dblb  “0”M.MIbbIIIO OQl1*0l.

I*lntabqubltl mrlntrln,
l'H*IPlUl In0ompl.l.  01 .Vb
2.lm~orlcnl  A~Ad~PubI~I OOfll~Ol

. . . . . . . . . . . . . . . .3.01111011 AvLllabl@ Comments  a n d  delall..__...._......~..~..............-......-..-.-...... . . . . . . . . . . . . ..-.--~~~~~~!.............-........-.................-.-.-.-...................__..............._._-.-.....-.....-.-.......-..-.-..-.......-....-..-..---...-------.--.-......---..--...-.--------...-..-.....----..--.-..-....-*........-...-

HIO~  E s c a p e m e n t ,  Spjwnera,  a n d
Subbesln  H a r v e s t  . 0 0 0

HIOI Facility w h e r e  apawnlng o c c u r s . ,-o I 0 0
HIOZ S e x  ratlo ol returning a d u l t s  ,. 0 0 0
1.1103 S e x  ratlo of s p a w n e r s  u s e d ,, -0 0 0
HIO,  E s c a p e m e n t  eallmate

( t o t a l  r u n - a l l  s t o c k s ) 0 0 0
~106 6roodstock total fetU r

estimate ( t

~lbe B r o o d s t o c k  a g e  strut I

HIOT B r o o d s t o c k  lecundlty

~108 B r o o d s t o c k  SelectIOn

: F-W,) 0 ,O 0,.

ure. ,O 0 0
. . - 0 0 0

methods. 0 0 0
HIOO B r o o d s t o c k  h e a l t h  condltlona . 0 0 0
~110 Hatchery/wild ratlo, r e t u r n e d to’hatcheryo 0 0
H\II B r o o d s t o c k  lncluslon rallo 01 wild llah ..a 0 0
HOI B r o o d s t o c k  collectlon t y p e .,.o

~113 D a t e ( s )  b r o o d s t o c k  r e t u r n e d  t o  h a t c h e r y . 0

HI\, Dates 01 spawnlng..  .,.,  _ _ _ -.a

H!I~  L e n g t h  F r e q u e n c y  o f  s p a w n e r s  b y  s e x  ..-O

0 0
0 0
0 0
0 0

Coded?

-

Stat.Wks?~Hlstor lcal S u m m a r y ? - -
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I n t e r v i e w  #

O&IO
E a’:t’: ” @

OhOOk tot
Nl.0,:

M.M,,I/.O “,:‘I:.rt”
I.l~~O,QU~ltl mrlnl*li.

l.HOlPlUl lnoompl.lr o r  .t,

Parameters 2~lmooflrnl  A’Ad*quIlal 00n1101
8~Cllllorl AY~IIIbI~ Comments  and deta i l

. . . . . . . . . . . ..I..--..-.----. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-..---...-.--.--.-~~~~~~~.....-.-.*..............................-........................._..__............._....-....-..-...........--.--.-.-...-..*....-.......-..---.---.-..--.--.-...................-...............*...................-..........~

H~OO Etonpement, S p a w n e r s ,  a n d  Subbasln  H a r v e s t  - oontlnuad

“11, welght of s p a w n e r s  _ ,_, ,..,” ,,, . ..I ..I..  I. cl 0

HII0 Stock o f  OIlgIn.. ,- _ . . . _ . . . .0 c l

~110 E l e c t r o p h o r e t l c  prollle ol s t o c k .  ., ,. ., .o 0

~120 Repeat spawning pe rcen tage  ,, _.. . “._.,c l 0
~tt( B r o o d s t o c k  m a r k  r e t u r n  c o u n t . J-J 0
“122 SCtlf0  i3Qe V S . m a r k  agecorrectlon  IactorO c l

nt,r Hatchery aporl harvest _ .,. . -0 0
~124 H a t c h e r y  tribal h a r v e s t .  . _ .,*a 0
Ml00 . ,,,. ,.. . ..,, 0 0
“IO0 0 0

n,oo H a t o h e r y  lnformetlon ,o 0

H~O, Hatchery/laclllty w h e r e
e g g s  w e r e  h a t c h e d .  _ -0

~202 Hatchery/laCltlt where
II3 Yl were last reared... ..,. .  ..“.0

~203 Facllltles w h e r e  llsh w e r e
previously r e a r e d 0,, ,.. _ ., .

“20, Halchery n u m b e r ( s )  o r  Code(s) 0

0
0
0
0

~208 Sou rce  01 wa te r  a t  ha tche ry __ 0 0
~208 H a t c h e r y  w a t e r  quantity . . _. . 0 0

0
Cl
cl

0
0
cl
0
0
0
0
0
0
0
0
0
0
0

-Merlstlcs?

J a c k  Uack t y p e s-Site 01 IOSllNOfaQS-

-

Par tlCufar  COdlnQ?
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I n t e r v i e w  #

Parameters

0011 E a’:,:‘” 0 Cnroh '0)
N,.dl'

M.Mllll"O ",','?I  or
I*lntdrqu,l,l m.ltIl,lnl.

l.H*lPlul lnoomplol* 08 ato
?*lm,,Orlrn, A-AdePuII*I 0O"llOl
s~ollllorl Av~lllbla porton: C o m m e n t s  for d a t a . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .._...._..__...._._.._._......._.._....-.--...-.-......-----...-..--.-..-.--.-..-...-.-.-.-...--.-.........-.-.--............_...._..._...._..._..._.........-..-...._ ._.._.-._...-.____._..__._.__....-..-..-.-..--....*.. _.-..-...-........._.-.........-..-....-..-.....*...............

HIOO Hatohery Inlormatlon - o o n t l n u e d

nzot Ha tche ry  wa te r  quall ly

~200 H a t c h e r y  ellluenl quallty

H?OO H a t c h e r y  capacity

~210 H a t c h e r y  m e t  h o d s / p r o c e d u r e s ,  ,. .,

“211 Publlshed  h a t c h e r y  g o a l s

~211 Major IlmltlnQ lactors a t  hatcheries.

0
0

. 0
,,.. 0

0
” 0

., j-J

,O
0
0
0

. _0
,O

., 0

0

0

0
0

0
0
0

0

0
0
0
0
0
0
0
0
cl

0

0
0
0
0

S p e c l l y :

- -

~213 Annual  hatchery budge

HZ00 .

HP00

~600 Rearing lnlormetlon

3 ,” ,.

H3~\  Dotalled loodlng hlstory (die11

~302 Grow th  ra te I ,. .

“$03 Aearlng dens1 t y  ,, ,. .,

~304 Aearlng w a t e r  t e m p e r a t u r e ,. ,“,

~306 N u m b e r  01 p o n d s  usedln rearing

cl
0
0
0 j
0
0
0
0
0

--

U n l t s- p e r

M a x  load-llnal

Types?
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IntervIew  #

0414
Nabdb: E b’,“‘:  no

OhoOh IO1
doll "0"

M*Lll,llnO
I'lnrdrQurl,l

0011*01.

Parameters
I'nllplul ln00mPlolr

molntrln.

2.lmpotl~nl  A*Adoqullrl
ot II,
OOnllOl

. 3.ctllloll Avllllblb PatBan: Comments for dafa
. . . . . . . . . . . . . . . . . . . ..-.--..........-..-.-... . . . . . . . ..-.......-..-..-....--...-....-......-...-.--.....-....................~....~....................~.....................~....~..~.~~~~.~~~~~~~~~~~~~~~~

-..--..----.----.-------..-.-.....-......-..~...~......~.....~....~........~..~........~..~.....~~..~~~~~~~~~~~~~~~_

H~OO AearIng l n l o r m a t l o n  - o o n t l n u e d

~300 Condltlon laclor .o. .,- 0 0 I n te rva l?

~sor Olseaae h l s t o r y(Inoculatlona/treatment3).  ,., _._ 0, 0 0 Pl9h h e a l t h mon l t o r l ng programo-

~30s Transfer hlstory 8 methods.. q--J
. _ _,... _,“, 0 0

~300 Days reared ,O,- 0 0 -.-- -

H300 0 .  .. . .  . 0 0
“300 . . . -0

~400 Ableare l n l o r m r t l o n
.

., _ . .
-0

MAOI T o t a l  n u m b e r  r e l e a s e d .  _
__.___ --0

~402 Ccuntlng/eatlmatlon  method(# released)0

~40~ Release locatlon... ,,..  ,, ..,
I, ,,,,

,,,,, 0

~401 Aoleaso l o c a t l o n  coded .,.o.,.

H~OO Release Datetsl . ,. ,.. . ._ 0., _,

0
0
0
0
0
Cl

0

0
0
0
0
0 -

c l Type 01 code necessary: -

0 First Last-

HIOO Release lnlormat lon coded by brood year 0

~10~ Re lease  res ldua l l sm  da ta ,,.. ” _..” . . 0
0 0
0 0

~~00 Release pu rpose . -0 0 0 SuPPlementatlon- P r o d u c t i o n . -

~~00 Pnyslologlcal s ta tus  a t  r e l ease
(e.g. ATP-ase) 0 0 0

~410 Size a t re lease -0 0 0 ----____

Poya 4 01 r,

I __- ..-. _.



Interview #

otll ElIclIng Ch*Oh Ior
Nl.0.: DaIbl

U.Ml,llil@ “,:::  .‘,9”
I.lntooqurlrt rn,l”l.ln’,

I.woIoIuI Inoomolrlo 01 010

Paramolors 2.lmoorlrnl A*Ao*qYoI*t Oonlrol
3.0f1110tl Avlllablb C o m m e n r s  l o r  data

. . . . . . . . . . . . . ..a... . . ..__................--...-.....-....--.....--....-.--.-..-.. . . . . ..D.?!???i..........................-.....-.-....-............-.............
. .._..I A..-...-... . .._..__.........._.-.-....-.....-..........--...--.-*......---.....-.-.-.--.--.**.....-.--.--.-...-----.-.--..-......-.---..................

~400 Relsarr Informallon - oontlnued

b44tt S t a g e  o r  c l a s s  ( e . g .  Iry, smelt, yearllng)O .

~412 Type  (e .g .  p roduc t l on ,
experlmental, I n d e x ]  .,., _. __..,_.0

~41s Release transItIon  Inlormatlon.-... __,.._I,,,,,.,.. -0

~414 Oulmlgrallon Ilmlng. ,, . ...,  ,, ,I .,., “” cl

HII* Alver Ine wa te r  condl llons a l t e r  release..-0

~410 Rlverlne h a b l t a t  I n v e n t o r y ,_. .._ . . _ ..__-, 0

~~1, C W T  marklng d a t a .  _ _ ,__ .,,a

~418 PIT tagging dala. _ ._. __. 0

~110 F l n  clip dala 0

~~20 Chemical m a r k i n g  d a t a ,O
H,Z, Nalural mlaslng a d i p o s e  llnpercentage 0

H42, C o t  n u m b e r  ( p l a n t  sllp#, etc.) -0
I4400 0
HI00 c l

~000 S u r v l v a l  rates 0
~601  Pre-spawning  p r e - h a l c h e r y s u r v l v a l  r a t e  c]

~602 Pre-spawning  a l  hatchery survival rate 0

0
0

cl

cl
Cl
0

0
0

0
0
0
0
0
0
0
0
0

0
0
0

0
0
cl
0
0

0
0

cl
0
0
0
0
0
0

Volltlonal?-Accllma,tea?~-

Temperarure?-Instream Ilows?-’

_-
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Interview #

obla Ch00k lOI
Nlld,’ dOI “0”

M.Mll@lnq 0011101.
I*lnrd*qurlrl mrlnlrln.

I.H9lPlUl Inoompl*l~  0, I,,
Parameters ?*lmportrnt  A-Adoqual91 oo”t.01

3.crlt1011 AvOlllblo porton: C o m m e n t s  lor data. . . .._........~.................~........~~...........-.-...............--.-..--......~~...-..-........~........*..........~..~........~~....~..~.....~..~....__. . . . . . . . . . ..~..~..~....-....-................................-..-.-..-.-......-.--.......--.............-.-....-................~.....................~........

“600 3urvlval ra1ea  - 00ntlnued

~603 E g g  t o  f r y  survival ra te ,*,o ,

H~OI  F r y  t o  smelt survival r a t e _ Cl

~q0q Smolr  outmlgratlon survival rale
( to  ocean )

,.. ., 0

~dqq Smol t t o  a d u l t  survlvat  r a t e . . -cl

~107 E s c a p e m e n t  t o  smelt s u r v i v a l  r a t e  _ 0

“600 _ . . ,I ._ . ..I. ..“... ,.. _. ,, *-cl

HdOO _ . . _ . ._ . . ,.. . ..,1 (-J

H~DO W h a t  Addltlonal Da ta  I t ems  do  you  Need?

HOBO  .~. . - _- . . . _ _ _ _ -0

Ii600 .  . . ,, .)., cl

MOO0  ..,. ,. . . ..I . ., .,... .,.,, ,., . .,.,.  “.. ,,., ..,,.. c l

HdOO - - ,. -... . .-... ,_.. -... ,. . ,, ._ ,,, ,,_.0

HOD0  --- . . . _.. ., _ ., ,.,_ 0

HdDO _,_, . . .,.-.. . j-J

HO90  ..- . - .,- _ . - -. . . . . .- ,., -0

HOPO  . ,- - ,, _..  . . _ 0
HOOO . ..., .(, ,,. ,O

0
0
0
0
0
0

0

0

Cl
cl
0
0
0
0
cl
0

0
0
0
0
0
0

0

0

0
cl
0
0
0
0
0
0

To sub-basin?- To rack?-O t h e r ? - -

--.
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I n t e r v i e w  # Natural Production
Name:

“d”l:  : I3 y k’0011b01, mllntrln0, .r. .b”l.O,‘pelton:
04,. EalrllnqHlld,, Dal&l S S F C S C S W

M.MIn8lnq P U A O O H S S
Na tu ra l  Productlon  Da ta l.H*lPlul “;fi:::;;:;;’ C C C H C U T T

Parameters 2.lmperltnl A.Adlqul(*l H H H O K M D D Commen ts  and  De ta i l
3.0t11101l Av8llbble,.___........._....__........._..--...--.-.-......---.----..-.-..-.---.--.------.-..--......-----....-.--....----.---.-.--.--.-..--.-~.-......................._.___.....__.._....._....-.-.-...--...--....-....-.......-..-.-.___._.....-._....__..........-.....-....--.---..-..-...-....-...--..-..-........-...............

~100 Escapernen~“~g~~,nne~~,~,n~t 0
~101  S p a w n e r  welr c o u n t . . ,. 0
~102 S p a w n l n g  e s c a p e m e n t  estlma.t,e.. 0

~103 T o t a l  r e d d s  I n  dralnage.... ,o

t4t04 Redd count - I n d e x  o r  t r e n d c l

NO&  E g g  deposltlon esllmate. ., 0
~100 S p a w n e r  a g e  composltlon .., 0
NlO? Spawner  l eng th  f r equency ., . . . I. 0
~108 A d u l t  length-weight  _.._. ,..._ 0
N(0q S p a w n e r  s e x  ratlo .“. . 0

HI~O Fecund1  ty ,, ,.. 0
~111  S p a w n e r  dlstrlbutlon I n  basin -’ 0

~112  S p a w n l n g  tlmlng _,_., ,__ ,-0
~113  Straying  r a t e  .  .  .., . . -_ 0

~(14  R e p e a t  S p a w n e r s  (steelhead) ,. 0

Ntlb Ha tche ry  spawne rs  In w l l d ,., . 0
~((q Wild/natural  s p o r t  h a r v e s t  - 0

~117 Wild/natural  tribal h a r v e s t . ..a

0
0.
0
0
0

0

0

0
0
0
0
0

0
‘0
0
Cl
0
0

00000000
q ooooood
0 0 0 0 0 0 0 0
ooobooob
00000000
00000000

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0
00000000
0 0 0 0 0 0 0 0
pooooooo
00000000

00000000
00000000

00
q odooooo
00000000
00000000

Years:JQ -

Years:JQ -

Years:19 -

Yeara: -

Annual? -AvereQe?

Annual?- Average?,.ScaIe7-OIOII Ih? -

Annual? -Average?

Annual? - A v e r  a g e ?

By Age7 Site? -AveraQe?

-

- -
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I n t e r v i e w  #

odn.*,  : Ir f :“,’
0011*01. nalnc~ln

01 .r.  rontro,
poroonl

Data frltllna
HIbIb, D&lrl S S F C S C S W

M.Mll~lllO P U A O O H S S
Na tu ra l  P roduc t i on  Da ta l*Htlolul “it:::;::::’ C C C H C U T T

Parameters ;:b;f;,;‘,‘,“’  *;^;,“,‘,q,‘,:;’  Ii H  H  0  K  M 0  D Commen ts  and  Detail
. . . . . . . . . . . . . . . ..~.~.................................~.~.~~~~.~~~~............................................................................................... . . . . . . . . . . . . . . . . . . . . . . . ..--.....-.-...........*.-...----.--.......*..-.-.-.---...............---.---......--.-.....................~~........~..........~...~.

~~~~ Eeoaprment, S p a w n e r s ,  and Subbasln  H a r v e s t  - oontlnued

NlOO . . ., . ,. . _ ., ,. cl

H,OO  . ,.. ._ _. -... . . . . . . . . . . . _ . . .- 0

ntoo Juvenilea....  _ _  _ _..__  ._, ..a

NPO~ Tota l  Parr abundance. . ‘. Cl

~202 Oensl t y - a g e s  combined _ -0

~20s  Oenslly  - b y  a g e 0

~$0, Length !reClUenCy .cl

NZOI  Lenglh - WelQht.. 0

~200 C o n d l t l o n  coelllclent ,.. 0

HZOI Emergence  llmlng ,o

~200 Dlstrlbutlon (time/area). Cl

N~OO Supplementatlon hlstory -0

I4200 c l

Ml00 . . -0

“$60 Ml~rants/Smoll8 0

~301  Smelt yield (lotal) 0
~302 I n d e x  o r  relative yield 0

0,
0
0

0
cl
cl

0
0

cl
0

0
0
0
0
0
0
0

00000000
00000000
00000000
00000000 season:
00000000 season:
00000000 Season:

00000000
00000000
0~0000000
00000000
00000000 Summer?-Wlnter’l- O t h e r ?

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

o o b o o o o o

~~~~0~~~ M a r k - r e c a p . 7 Tag/mark?

0 0 0 0 0 0 0 0
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I n t e r v i e w  Cc

odho@!  : h y lo,’
*oll6*1,  mllnllln
01 at0 rontrrl

.prt,on:

0818 E~l~tlno
.Hlbd&l 0.11, SSFCSCS’W

M*MlolnO P U A O O H S S
Natural Product ion Data l.H~lPlUl “;::::;::;:’ C C C H C U T T

Parameters ?*lmporlrnl  A*AdoQu*t*I Commen ts  and  De ta i l
3~Cllllotl AV~ll~blO

H~HHOKMDD
. . . . . . ..-..-..............-.....--..-..-.-.....*.-....*...............-..........................~.-.-..........-.-......-.........---.-.....-....-......-.--.... . . .._.................._.......--........--.-............-.....-........--...........-....-....--....-............-..-..........-.--............-...-..-......

~~ooMlgranl8/Smolta  - oonllnuad

~000 S m o l t  alze dlatrlbutlon... ., .

~30~ Lenglh - weight .

~300 Proportlon amol tlng b y  a g e  .  .

~000Reslciuallam

N00tTlmlng

N000Travel  tlmo

N300

N300

H~OO Survival, Reorullment,
P r o d u o l l o n  Sludloa

trro, ProspownlIlQ  SUI vlval

~402 Carr ylng capaclly

NI~3 Egg  t o  Iry survival

N.O. Egg to parr  surv ival

N1OO  E g g  to smelt survival.

~~00 P a r r  t o  smelt survival

~~0, Inbasln amolt survival

~~08 Malnsrem 3mol t sur vlval

0 0
0 0

0 0

0 0

0 0

0 0

0 0
0 0
0 0
Cl 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

00000000
00000000

00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
q oooooocl

00000000

q oooooocj

By b r o o d  y e a r 7

PIT tag? Mark?

P I T  tag7 Mark7

- - - -

- -

---.--.-

Index local  Ions* --_~.--

Summer 7 -Winter?- 01 hof ,-- _-___-

Pit t a g 7

Index  l oca t l ons :

I ndex  l oca t l ons : -
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I n t e r v i e w  #

04n2$u’
0011rol. nolntrln

or 00 001100~
pr,,an:

DOI1 Ell*tln(
nctabl 0*101 S S F C S C S W

M.MlOll”~ P U A O O H S S
Na tu ra l  P roduc l l on  Dala I*H*lplUl ‘*;:::$::::  C C C Ii C U T T

Parameters z.lmoorl~nl  A.Ad.q”.l.l
3~0tlll0tl~ Avollohlo

H H H O K M D D Commen ts  and  Detail
. . . . . . . . . . . . . . . . . . . . . ..-..........-.-.....-....--.--..*.......-.....-.--.-.....-...-.-.-..-..-.--.-........-...-.--.--....-..~~..~......~..-................~...______......._....._....-.....-....-....-...........-.....--.-..-.-...-.--.-.......-..--..-.-..-.-.....--.....-.--.--....-.-....................--~.....-......

~400 Survival, Aeorultmenl, .,, oo’ntlnued

~400 Small to adult return . . .  . -0

N.IO Stock recrullment 0
N.~I P r o d u c l l o n  (tissue elaboration) 0

~412 l n l l u e n c e  01 c o v e r - cl

~11s l n l l u e n c e  o f  sedlmenl 0

H.I~  l n l l uence  al L W D 0

Hltb lnlluonce 01 c h a n n e l  unit
t y p e  a n d  composltlon0

N&16 l n l l u e n c e  ol habllat lype ,. 0

NIlt  Inlluence 01 lemperaturo 0
krld Ellecla dl habllal ImprovemGnl 0

tdItO ProJecl  co91.s I. . - ,_ c l

0
0
0

0
Cl
0
0
0.
0
0
cl

~(JOO~~(-JO I n d e x  locallana: -

0 0 0 0 0 0 0 0  yea’s: -*

00000000 G r o w t h  r a t e ? Slandlng C r o p ?

0~00~00~ Life stwe:

~~0000~~ Life stage: -__

0~0000~0 Llle s t a g e :

OOOOO(JOO  Life stage: - -

00000000 Llle 91898:

OiJOOiJOOO Life stage:

00000~00 Rlparlan?-Struct?~Berrler?~Oll-Chan7,

0 0 0 0 0 0 0 0  f3PA’-Other:

H.00  _ . . .._ -.. . . . . . . . .---  0 cl 0 0 0 0 0 0 0 0
H.00 . . . . .o 0 0 0 0 0 0 0 00

~600 Qenetlor Charaoterlstlos..  ,,_ . 0 0 0 0 0 0 0 0 0 0

NLOI Stock hIStOry  . . . 0 0 0 0 0 0 0 0 0 0

~602 H a t c h e r y  stocks  s u p p l e m e n t e d .  0 0 0 0 0 0 0 0 0 0 - -

~303 Halchefy strays ,o 0 0 0 0 0 0 0 0 0  (NT’-Other :
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D
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rz
0
b-4
x

D
I

IQ
U

I n t e r v i e w  #

cdha*t:  h VIP.’rollrol, lfl~lfll~lfi
01 .I. ornltol

0.110”:_ ~.

OIlI Exlltlno
N**d&l Dal&, S S F C S C S W

u*ullllnO PUAOOHSS
Natu ra l  P roduc t l on  Da ta I.HOlPl”l “/::$,::;: C C C H C U T T

Parameters 2.lmpbftanl  A-Ad*quetr/ Commenls a n d  Detail
0~0fll10tl AVlllltll~

H H H O K M D D
. . . . ..__.__.._.__._..-.--.-....-.--.-.--.-.--.-.--.----.----------.-..-.---.----....-..*....-....-..-..-.----..-....--...--.--..-...-....--.......--.-..-.....-.._.__...__._...__..--............-.--...-.----..-.-..-.-..-.--.--...--.--..-.....-----..-..-....----....-............-..-................-.....-.-.....-..--...

Mb00 Senetior Charaoterlsllos - c o n t ’ d .

~101 Eleclrophoretlc  prollle... . . 0 0.
~600 Merlsllcs  ,, ,.._ __._ ., _.

~400 M o r p h o m e t r l c a  _. .  .  ..,

nnO,  PHI Il!ll IfI:) /liltI  rllncln!lcl!l

NOON E l  lo~llvonooe  01 holohol Y
s p a w n e r s  I n  Ihe wild

N&DO Vlablllty 01 halchery ollsprlng.

NbOO

NbO%

MOOO Flab a n d  Wlldllle  P r o g r a m  Habltal

~061  P r o - p r o j e c t  habllot condlllon

N~~t Posl-prolecf  habllal Condlllon

Nb~~ Predlc led physlca l  change

0 0
0 0

I-I 1-1

0 0
0 0
0 0
0 0
0 Cl
0 0
0 0
0 0

~60.  Aclual p h y s l c a l  c h a n g e - 0
NbOb Predlcted fish producllon

change 0. . _, . . . _ . . _

~006 A c t u a l  ilsh p r o d u c t l o n  c h a n g e .  0

0
0
0

NOOI PredIcted lnltlal PrOleCl  c o s t s  0 0
N~Q~J A c t u a l  l n l t a l  pfO)eCt  Costs 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
i~rlIlI-Ir-iI-'iI-I1-.1
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000

List:

List:

. . . . . . . ..v.e.- . . . . -. . - -  -_.. _.. .

--.- .--- - _-

BPA tarmat?-other:

BPA lormat?-Other:

Juvenile?-Small?-Adult’?

Juvenile?-Smolt’l-A d u l t ?

BPA lor maI?-Other :

B P A  lor m a t ? - Other-
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I n t e r v i e w  #

cdn.@l  “, h I k’
*0l1*01, m-.lnllln
01 .I. trn,r.c

Pcrton:

ollr EIIIllnp
Hl*dcl Dllll S S F C S C S W

M.Ml,,lUIO P U A O O H S S
Na lu ra l  Productlon  Da ta \‘H.lPl”l ‘*:::::;;::;’ C C C H C U T T

Parameters 2*lmPorltnl A.Ad*qulltl
3.C1111011 Avtlltbla

H H H O K M D D Commen ts  and  Detail
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-............-.......................~.......~.~..~........~............_......_........____._.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.......................-.........--..-....-.-....-.-..-......--.~.-..-..~..~.........-............*..~........_...__...

~400 Flrh a n d  Wlldllte P r o g r a m  Habltat - o o n t l n u e d

~600 Predlcted c o n t l n u l n g  cosls _ 0 08 q O f J l J O O f J O  B P A  f o r m a t ? - Other :

~010 Aclual c o n t l n u l n g  C o s t a  .  .  ,, ..O 0 ~~~~~~~~ B P A  lormat?-Other :

HO!,  Dlscounted benellta : 0 c l fJfJOOOOO(-J  B P A  Iormat?-Other :
dlscounted c o s t

no00 . . . . .._, ,.,. ,., ,, ,.,, ~ .,., ..,. 0 0 0 0 0 0 0 0 0 0 .----

HO00 ,., . ,“O’ 0 0 0 0 0 0 0 0 0 - - - -
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I n t e r v i e w  # Habitat

Habltat D a t a
Parameters

aall Eal~llno CfteOh lot
Hltdol OIlhI PIta you

M.Mll*lnO oollrol.
I*lnlaoqULIoI malnllln,

I*H~lplul lnoomplttr 01 or.
z.lmporlcn,  A*Ad*qU*IaI Io”t.ol Commen ts  and  Detail
3.Cllllotl Avtll6bIb p,r,on: . . . . . . . . .. . . . . . . . . . . . ..-. .~ . .._........__...._.......... _ ~~.~..~~..~‘~‘~~~~...“‘.“‘~““‘~‘~~”~.“.’~.’~.~’.“~“““‘~.“’......~.~......~.~.~.~.~.~.~.  _ . . . . . . ..-.......................

. . . . . . . . ~~~~~I....__.......__...~......~..._...._..._____.__.~~.~.........~~.~~~.~........~.~~.........~......~..~~.....~..........

np~~ Dralnage  Baaln C h a r a a t e r l a t l o s 0
H~OI Ecoreglon ., . ,. . .f-J

~702  G e o l o g y . . 0
~103 Fire hlstory. ,. -0
~704 Landuse - qualltatlve 0

~r06 Landuae - quantltatlve _ 0
~700  L a n d o w n e r s h l p . ..,-.... 0
NIO, R i ve r  p ro tec t l on ,o

Nr~( W atershed management . .,.,... .  . c l
I

~700 Streamslde management 0
HPIO  V o l l o y  segmonl IyPo ,o

t4r11 Landtype ,,f-J

~112 R o a d  conatructlon  . . . ,.o

~713 Vegetation  ., 0
Ntt4 Sol13 . ,O
~r16 Climate . -0

NT00 .,, f--J

Hroo ,. ,, -0

0
0
Cl
0
0
0
cl
0
0
cl
0

0

0
0
0
0

cl
0

‘0
0
0
0
0
0
0
0
0
0
0

0

0
0
0
cl
0
0

E P A ? - Other :

C lasses: -

Classes: ____---..

Area:-AUMs: MMEiF:-Tons,-

Classes:

Federal?-Staie?-NNPC’?- Other’?

lOyr p l a n s ? Standards?

10yr p l a n s ? Standards?

Classes:

Classes:

Denslty?-Age?’Type?- -New’
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I n t e r v i e w  #

DIIl ERlOtlnO ChOOh Ior
IlbbdI, 011at

M.Ml88lnO
dOI0 70”
0011*0~,

Habltal Data
I.lnrdoqurl~l

l*HOlPllJl
maInlaIn.

I~oompl8ts 0, ata

. . . . . . . . .
Parameters

.
2’ln~orlrnl A.A6rqurlrl Commen ts  and  Detail

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~.o!!!lorl.....*?l!l.~~l.~......~~12a~l.................................................-- . . . . . . . . . . .._._. . . . . .._........_....._...............--.--......-.....*...-.--................-......-...................................~..........~..........~.....~.......~~

~800 S t r e a m  C h a n n e l  Chrraoterlstloa  ,,,,_,,_ _: ..,..O

WOOI  Ch’annel type.. _. . . . . . . . . . _. ._,. ,...  0

NO02 Stream gradlent . . . _, ..____.  -0

~803 St ream order _ _ _ _ _ _ ..O

NaOl SlnUOSity  _ _. _.. _.__ _,_ ., _. __ --0
Nab0 W etted width. . ,...,,. ,..., _. ,.,_.._._. 0

N300 Banklull channel ,._...  . . ,.._, ,.._, ,..,,O

No07 M e a n  d e p t h . . .  __. _ .  .  .._. .  ..,_..__._ _,_. 0

N~OO Maxlmum depth . . . . . . .,_.,...  _ ,n .

No00 ProfIle. ,. .,o

NslO A r e a / v o l u m e  b y  channel unit  t y p e s .’ 0

NO00 .’ ., I. .,.,,,,.,,,. 0
NO00  .” ,-.-. . . . ,.., ,_” ,,. _, . ., ,“_,.  ._ 0

NOOO Barrlrra, DIverslena, Soreenr, _ _ . ,. 0

NO01 N a t u r a l  barriers,  lalla, e t c . - - 0

NO02 Manmade barriers,  c u l v e r t s ,  e t c . c l

NO03 W a t e r  d l v e r a l o n a ,  d e w a t e r l n g --0

NOOI Screened /unsc reened  d l v e r a l o n s ,.o

0
0
0
0,

0

0
0

0
0
0
0

0
0
0
0
0
0
0

0
0
cl
0

0

0
0

Rosgen?~-. Other :

Topo  map?- Fletd meas.

0
0
0
0

0
0
0
0
0
0
0

Wldth7 D e p t h ?

B y  c h a n n e l  unit?

Thalweg?- By c h a n n e l  unit?

Long. b e d 7 Depl  h?

Area7 V o l u m e 7
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HI000 .,
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___ f--J

,cl

0

Cl

,cl

-0
., q-J

-0
0
0
0
0

0

0

0

0
cl
0
0
0
0
0
0
cl
0
0
0
0

0

0
cl
0
0
0
0
0
0
0
0

0

0

0

T h e r m a l ? - Chem7-Tur b7-01 h9r,-

Season:

USQS?

-

- -

Season:

Season:

Season:

Da l l y7

~-

Weekly’---

-

Page 0 01 1C



>
‘m
-0
m
Lz
0
r-(
x

D
I
w
N

I n t e r v i e w  #

Do,r EnlotlnO ChOOh lOI
HIOdll DOIOI d.1. you

M*uleIlnQ oollrrl.

Habllat Data
I-lnrdoq”olo, molnloln.

l-“oIPl”I ln00mplol. 01 ,I.

. . . . . . . . . .Parameters 2*lmporlonl  A*Ad*qualtl oen‘lrol Commen t3  and  De ta i l
. . . . . . . . . . . . . . . . . . . ..-....-.-.~~...--~~...~~~~.~.~~..~~.~.~..~.~.O.O~lllOIl AYlllltll* .-........._._..-.--........._...

*_......_........-..-.--....-............-..-...-...-...-..-.-..--.-..-........-..-..-..-..-..-.-..-.....~-.........~.............~.........~......-~~~~..~...~

H,,OO  Water  Ouallty - oontlnued

Hl,Ob C o n d u c t l v l t y  ,,. : “’ -- __0
H,(o~ D l s s o l v e d  o x y g e n  ._., ,, ._. 0

NIIOI T o t a l  dissolved sollds.  ., ,,., . ,..,  ,.,._.._  0
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Page 10 01 14



D
-u
-0
m
z
0
H
x

D
I
w
w

I n t e r v i e w  #

oata E?.lb!lllO CtlOOk IOf
"..d,, Dlt*l

M*Mll,lng ".','I;.:::
I*lnId~Qv~lr/ nalnlrln.

Habl  tat Oata l*H*lplUl Inoompl*lc or 1,.
?*lm,,o,trnt  A*hdoQulltl DOnIll Commen ts  and  De ta i lParameters 3.C~111011 Avllllbla. .._............__........ . . . . . . . . . . . . . . . . . . . . . .~...........__...-..........-....-.. ..P?!?OPi...............................-................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._............................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._.........._............

Mtaoo Subatrale ,, . ,, ,. .,

~130, S u r f a c e  c o m p o s l t l o n  - visual

~1302 Surlace c o m p o s l t l o n  - m e a s u r e d

Nl303Embeddedness - visual

~130~  Embeddedness  - measu red

~1306 S u r l a c e  lines - visual

~1300 S u r l a c e  lines - measu red .

~1307 Pebble counts. ,.

~1300 Core sample

~1300 Bedload

,, .,., ,.. 0 .
,., ...a .

. c l
. . 0
c l

0
,. a

.,, El
,o
,a
cl
0

. -0
0
0
0

_ 0,..
cl

0
0

0

0

0
0
0’

0
cl
0

0

0
0

Classes:

Classes:

-

-

N,,,o % B e d r o c k

Nl300

Ml300 ._. . ,..

~~~ooklabltat Type  and  Cove r .

~l.01 Habltat c l a s s  o r  c h a n n e l  u n l t

~1.01 A r e a  b y  habllat class/unll

~\a03 V o l u m e  b y  habltat class/unit

N,,D, Pool:rlllle rat10

0
0
0
cl
0

0
0

0
0

0

0

0
0
0
0
0
0

0
0

0

0
0

0

Wolman?- Other :

Classeslunlta:

- -

Page 11 01 14

- _ . . ._ -. ^ _ . _.. _ .



D
‘0
-u
m
z
0

G

D
I
w
P

I n t e r v i e w  #

Da11 Eilblln@ Cll*oL. tot
tle*caa DataI d&lb *eY

M.MIIIII\Q ~011*0!,
Habltal Oata

I.lllld~QU~l~/ m~lnl~ln.
l.Htlolul lnoomplrlr 01 a,.

Parameter3 ?*im,,otlrnl  A*hdeQUII@I oontle!
3~0lll10tl

C o m m e n t s  a n d  D e t a i l  ’
. A*4II4DI* DtrtO”:. . . . . . . . . . . . . . . . . . . . . ..-.................--.-..-.--.-..*-..-.....-.......--..-..-....--.-.-.-.....~..........~~......~.....~~............................_.~.__. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-......................-.......-.......-.....-..........~...-.................................................._...._.._

~t~ootiabllat Type a n d  C o v e r  - o o n l l n u e d

~1404  P o o l  ouallty. . . . . _. . . . ,~, 0

~1400 Pool frequency.. . . . . . . . . ....I,.,,..o  ., ,,_.__ __,_ ,._..__ 0

NlrO? Mlcrohabllat formed by... __ . ___ I,. .__  ____ __._ 0

Nt~oaMIcrohabltat dlverslty _. .. 0

NI~OD  Amounl o r  c o v e r  _ . . . . . . . .,. 0
H~AID  Type  01 cove r . ,. . . ..-0

HI.II  C o v e r  complexity. . . . “.“...0

N*I~I)  W o o d y  debris counl -0
~1~1-1  W oody debris vo lume ..,. 0
HI’,I~ OverhangIng  Vegetollon ,O
~1rl6 Undefcut  b a n k s ..,.“(--J

HI~\O  Max .  dep th  by  channe l  unit ._. . 0
NllDO ,...  0

HIlOO ,. ,o

~~toofllparlsn  and  S t reambanks - 0

NtbO~  C o n d l t l o n  01 rlparlan zone _ -0

~1602 R lpa r lan  vege ta t i on  t ype . _ - 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
cl
0
0
0
0

Poo l s /m l? -Primary p o o l s / m l ? -O t h e r : -

C lass : -.--_.

Classes: -.-

B y  size?-By c h a n n e l  unit?.-By type?-

By site?- B y  c h a n n e l  unit’-BY t y p e ? -

% cover?-Density?-B a s a l  a r e a ? -

Page 12 or ic

. . . . _ . ..__._” ._-



3
‘P
-0
m
II:
0
b-4
x

D
I

w
u-l

I n t e r v i e w  #

Habltat  D a t a
Paramoters

D&la CheOh lOI
Nbb6bl dill "6"

M~MlollnO *Oll**l,
I-ln~dl4u~ltl mllnl~ln,

1'HtlDlul lnoomplrlr 0, 1,.
2~lmporltnl  h*Adlqubltl *onlrrt Comment3 a n d  D e t a i l
3-0r1ll0tl . . . . . . . . . .A”,ll,bl. . . . . . ..~?!?““i...................................~.....~......~.~....... . .._..._. . . . . . . . . . . . . . . . . . . . . . . . . .._._.._.....................................

. . . . . . . . . . . . . . . . . . . . . . . . . . ..---- . . . . . . . . ..~........................ . . . . . ..__..............~....~~~.........~....~....~....~....~...~...........................

NroaoRtparlan and  S t ream Banks  Con t l nued

~~)aa Rlparlan veg. dlversl ty. ..,,  _.” _. .-.,_ _ .___._  ,, ,_,.,. 0 . 0 0
N I L TV A St r e a m ban k s I a b I I I t y, ,.-. _ ,,.,.  ,,,_,_,_.__.,.,.  ,_,  _.,,.,.,. ,.,,_,,_._.  0 0 0

HI&O~  Amount or  Shade _ . . . . ,. ., . ,_,_, . ”

NIba P4 U S F S  Greenllne _ . .,,, . ,,,,

NlbOf  w o o d y  species regeneration.  ,_ .  .,,

HIbe) E n c r o a c h m e n t s  I n  r lpar I a n  zone.... ,.,

NlbOO  F l o o d p l a l n  w l d t h ._ ,, ,.

NIblO  Grazing utlllratlon

HIbIt Sefat (successIonal)  s t a g e

Hlblf w o o d y  debris recruitment  potontlal

N1b!!J  Vegltatlon condltlon I n  lloodplaln.

NIbI potential na tu ra l  vege ta t i on

Nl’bl.3 I n - c h a n n e l  LWO..  .,

Hlblb In-lloodplaln LWD-.. . .

NlbOO _ . .-. .., - ". .,

NlbOO . .

. . . 0

,. .0
,“..0
.,,,. 0

.. 0
cl
0

..,, 0

-0
. ._0

-0
-0

,-O
-,O

0 0
0 0
0, 0
0 0
0 0
0 0
0 0

0 0
cl 0

0 0
0 0
0 0

0 0

0 0

R4?- O t h e r :

Roads? , Other : - - - -

Rlpar Ian?-Up land?

Clasaea:

Slandlng’l-Downed?

-

Danbenmlre? _ Clher:

Coun I? Volume?

C o u n t ? Volume?

P a g e  1 3  01 14

~. . . . ” ______ . . .--- -... -- ----  -- -- --- --~~  .-.----



>
-0
V
IT
2
0

;;

>
I
w
cn

I n t e r v i e w  #

Dal1 '"D'.,,'.'#nv Chrar IO1
H**dIl

M*MlItlng
4aII Id"
oPII*ol,

Habltal D a t a
I-lnld9qvaltl maInlaIn.

l.H,lpl”l lnoomplrlr or 4,.
Parameters ?.lmpor,.n,  A.Ab*qurlrl 00flta0t

O.CflllO8l Avrllrbl,
Commen ts  and  Detail

Ptt,O":_________._.__._...--...~~~~~.~~..~.--------~~.--.....-.-----.-.--.--.~-.-.----~..~~~~~-~.-----.-----...~~.~~~~.....~~~.~.~.~..~....~~..~~.~..._._.......___..__
. . . . . . . . ..~........-....-.--.-..-..----.--.--.--.*.-.-.---..-----......-.-.--.--.----.--..---..--.--.-.-.......--.....~~~~.-....~-~.-......~....~~....~..~~...~

MlsooHabltat A n a l y s i s  a n d  Summerlea _,_,  _ _ _,__ 0 0 0

NI~OI  Sediment yield m o d e l s

NIOOZ RlA4  FISHSED.. _,,I..,,,,  I.

Nl003 Llmltlng lactora a n a l y a l a , ,,

N1004 C h a n n e l  d y n a m l c a  __._ _.,. ,,,

N,OO~  Channel Qeomet f y

~(608 C h a n n e l  stablllty...  _ ._ ._

N\OO, IFIM mlnlmum atreamllow

NIOO~  E P A  r a p l d  b l o a a a e s s m e n l

NIVOO Blotlc condltlon I n d e x

NIOIO  Realdual p o o l  d e p t h  ,,_.

Ntd11 Rlparlan ra te  o f  recove ry

NIP!?  Remote  aenalng/aerlal pho tos .

NIOI) GIS appllcallona _ _ ,_

N~OIA C h a n n e l  u n l t  dlstrlbutlon .,..,.,,___

~16ib C h a n n e l  n e t w o r k  rlparlan analyala............~

~16,d  C u m u l a l l v e  ellecta a n a l y a l a  _ ,. -cl

N,~OO _ _ ._.. .-. .., . . _ . . . .-j-J

-0 .

,_, ,. . . cl

,,.I ,o

. .  .0

c l

_ . --_.c l

,. ..f-J

I,, .,,,. . _,__,0

. ._ _, . . . -0

,, 0

-cl

., ., ” .0
. _. 0

I. ,“.. ..-- -. Cl

0
0
0

0
0

0
0
0
0
Cl
0
0
0
0
0
0
0

0
cl
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0

-

---

S u m m e r ?----Wlnler?- Flowstage?

Page 14 01 14

- ” .-._ .-._



D
-u
Q
m
=?:
0
w
x

D
I
W
-4

I~tervlew # Coordinated Information System
Name: Concluding Questions

A. What are your top three unmet Inlormation  needs?

8. What trustrates  you the most about present lnlormatlon  sharing In the Columbia Basin’?
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Interview # Concluding Questions

C. We have ldentifled three types of potential  CIS users: policy,  system technlcal, and
sub-basln technlcal. From your perspective,

1. What InformatIon  would you most want to receive  from these groups?

Policy:

Sys tern TechnIcal:

Sub-basln Technlcal:

Page 2 Of 3
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IntervIew H Concluding Questions

2 .  W h a t  lnlormatlon  I s  m o s t  I m p o r t a n t  lor t h e s e  groupsto u n d e r s t a n d  a b o u t  y o u r  actlvltles’?

Sys tern Technlcal:

S u b - b a s i n  TechnIcal:

.Page 3  01 3

._.. -. _ , . ~-.__“_-  1 _.,_ . .--- .



D
-0
-0
m
z
0

Tt

3
I

=;

I n t e r v i e w  #
Name:

Supplemental Comments

I --



D
-0
-0
m
z
0

G

D

b
+

I n t e r v i e w  #

Name:
Supplemental Comments

SubJest
Code Commen ts

...............................................................................................................................................................................................................................................................................................................................

-

-

I ~~ - _~-- --- ___~~ -~ ~.~-~~.~~. -.---... _____-“~- .-.-.-.



APPENDIX B - SYSTEM RESULTS
Regional Perspective

Policy Perspective
System Perspective

Subbasin  Perspective

     



ALLSTATE
“‘GENE~LOVERVlEW--’

A[“-92

AI’I’ENDLK  TAULE  Bl - CIS SURVEY SYSt-Et.4  RESULTS
(Ii)clp~uI  (1)mpotinI (C)nil;01  (N)umbcrof rcsponscs
(,\)vaihblc  (I)nadequate  (Wirring
la.4 Number  OC Survt)s Returned NEEDS AVAILADILITI COLL?

122
N I4 I C N A I hl YES

s 100 l .‘FISH a WILD PROG EFFECT DATA”’
SKII Wavr budge1 54 14 12 28 43 19 3 1 5
SIW ~crcens(FGE) 40 7 12 21 30 9 I9 2 5
SlO3 Trxqotition 45 8 IS 22 35 11 23 1 4
SIOJ Upstream passage  improvcmek 48 3 2 2 2 3  39 7 31 1 1
SIOS IQbitat improvement 5-r 11 26 17 45 11 33 1 8
~106 Program hacchety  production 49 8 24 17 45 27 17 I 9
SlO7 I iatchery effectivcnen 53 4 19 30 4b7351 9
SOS Supplcmentalioa 53 2 24 27 47 833 6 8
s109 Gcnctic ricks SO 8 18 24 46 4 32 10 1
SIIO Contribution  to doubling goal 48 17 lb IS 43 9 28 6 1
SI 11 Prognm  costs 36 lb 9 11 33 14 16 3 5
S200  “‘EZXXPEMEN?  and SPAWNERS”’

.S2Cll Columbia R mouth 47 8 16 23 4 3 2 0 2 0  3  4
SO2 t!amcviUe  Dam 51 6 lb 29 4s  n 16 2 4
S203 Touppcrthm s9 6 17 36 so 3s 1s 0 8
!a04 t3y major tr%umy 66 8 2 5 3 3 56 10 39 7 14
S205 By indicator stream s4 8 la 28 48 9 31 8 12

S300  “‘ADULT DAM ~NVERSIOK”’
SMI Bonneviue  lo McNmY 67 9 lb X! 43 7 34 2 0
WI2 McNay  to kc Hubor 40 7 13 20 366282 2
S303 ICC Harbor to kwerGr;loite 40 8 14 18 36 530 1 1
S304 McNary  to Ptiest  Rapids 38 10 13 IS St 6 27 1 -2
SOS Priest  Rapids to mid-Co1 dams 34 11 I1 12 32623 1 .I

ssoo  “‘OCEAN  HARVEST-’
S4OI Catch 49 11 12 26 40 lb 23 1 4
s402 Iialvuf  rate so 11 14  25 41 10 30 1 2
S4O3 Allocation by liihery 42 9 16  17 36 11 25 0 3
s404 Stock-soccilic 39 6 13 m 33 7 22 4 2
Su)S EEonomi&ocial 39 19 17 3 36 11 m 5 0
SO0 l - l WRWER  HARW*’
SSOl Carch - Zones l-6 58 10 -12 36 48 2 6 22 0 7
sso2 Hxvattate-zones14 59 10 13 36 49 19 30 0 6
SSO3 Allocatioo  by ftibery 45 10 IS m 37 17 m 0 4
so4 Stock-specirii 45 4 6 3s 37 6 27 4 4
S505 Jkonomics/so&l 31 14 15  2 26 8 I5 3 1

~600  l “SUBBAS~N  HARVEYI-’
5601 Catch S2 7 19 26 44 18 24 2 7
9332 Harvest rate 53 11 17 zs 45 15 28 2 7
S603 Allocatioo  by &bay 43 12  12  19 37 lb 20 1 6
sb04 slock-spccifii 3s 5 10 m 30 10 18 2 5
S605 Economiakocial 3s 16 14 5 27 3 21 3 1
S700  “‘PRESMOLT  PRODUCTION”’
S701 Carrying capacity 60 11 23  26 SO 4 40 6 7
S702 Egg to survivalparr s7 12  21 24 484X6 6
S703 Poteofial  carrying  capacity 58 9 29 m 483u)s 7
S704 Production kvels bv subbasin 58 IO 28 m 46 5 37 4 5
S705 Production levels - indiitor or olher Stocks 40 8 18 14 34 SY4 4

S800  “‘SMOLT  PRODUCTION”’
S-SO1 Cat-n+  capacity 6 3 8 25 30 55  5 43 7 5. .
S302 Egg io lmolt  survival
5503 Potential unying  capacity
SSOl Produclioa  levels  by subbasin
SSOS Production levels - indicator or other stocks
S806 Hawhcty  relcaws

S900  “‘SMOLT  PASSAGE and SURVIVAL”*

S901 Rcscrvoir  survival
SW2 SmoltsamivingatddmS
SW3 Num&rImspmtd
904 Traqoti benefit nlio
S905 Fish guidance cfficienc)
s906  Byps ruruival
SW7 Turbine survival

57 9 25 23 4.33405 4
6 1  9 2 4 2S 53 S u) 8 5
60 8 28 2-r 51 s 41 5 2
47 8 20 19 42 9 30 3 6
58 6 I8 w 4s 37 11 0 I6

2 39 2 154
52
so
46
49
49

S9OS Prc&tion nta
S909 Tool rmolt  survival
S910 Arrival  timing - aggregate StOCk

S911 Arrival timing - iaditor sto&
S912  Flow/v&city effects
5913  Spill cfktt
S914 Gfs supersaturation clkts

9
9

12
10
10
8
7

10
6

IO
10
8
8

13

15 30 43
20 23 43
20 18 42
1s 21 38
lb 23 40
12 29 41
13 28 41
12 28 &I
12 38 46
20 21 41
16 24 40
13 32 42
I8 24 41
22 IS 41

_.-.._- ..- ,._

13 30 0 3
30 I? 0 I

6 3 0 2 0

7 32 1 I
5 35 1 2
8 31 2 2
4 36 1 2
1 43 2 2

1S 26 0 3
IS 25 0 4
0 41 I 3
5 36 0 2

16 23 2 3
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,\l’l’Eh’l>L\;  TAIlLE  B2 - CIS  SUKVEY  SYSllZt.4  RESULTS
(li)clpCul  (I)mpO~nt  (C)ritical  (N)umbcrof  rapoonrr
(,\)wilabk (1)nadcqruIc  (Missing
~-a=.14  Number  of Survc)~  Rctumed NEEDS AVAILABILI’IY MU?

26
N I* 1 .c N h I M YES ,

SlOO “‘FISH 6r WILD FROG  EFFECT DATA”’
~5101  Water budgel I2 3 I 8 11 5 6 0 0
5102 screens  (we,
S103 Transportation
SlO4 Upsucam page improwmcnl
SIOS Habitat improvcmcnl
906 Program balchety  produclion
S107 Hatchery cfIcctivenesr
908 Suppkmenution
s109 Genetic risks
SlIO Contribution IO doubling goa1
Slll Program costs

~200  “‘EScAP&MENr~ttd  SPAWNERS”’
5201 Columbii  R mouth
5202 Ekmnevilk  Dam
S203 To damupper
S204 By major trbut;uy

_ _
S205 By indicator stream

S300  “*ADULT DAM IDSSKONVERSION”’
S3.01 Bonoeville  lo McNaly
S302 h&Nary to Ice Harbor
S303 ICC Harbor  to Lower Granite
S30.l h&Nary  to Priest Rapids
5305 Prial Rapids 10 mid-Co1 dams

uoo “‘OCEAN HARVESI”’
.S.tOl Catch
SW2 Harvest  rate
S103 Allocation by fishery
SW4 Sroclt-sDecifii

II’ 2 2 7 8 2 6 0 0
11 2 3 6 8 4 4 0 0
11 0 4 7 9 1 8 0 0
13 3 5 5 10 4 6 0 1
11 4 4 3 11 7 4 0 1
10 3 3 4 10 2 8 0 2
12 2 4 6 11 4 5 2 1
10 3 4 3 10 2 5 3 0
10 1 6 3 IO 3 4 3 1
8 2 4 2 7 4 1 2 0

9 2 6 1 t 5 3 0 1
10 2 5 3 9 s 1 0 I
11 1 5 5 10 9 1 0 1
12 1 8 3 9 2 6 1 1
9 2 5 2 8 3 4 1 1

9 1 3 5 9 2 7 0 0
9 2 2 5 9 2 7 0 0
9 1 2 6 9 2 7 0 0
8 3 2 3 s 2 6 0 0
8 4 2 2 8 3 5 0 0

7 2 2 3 7 3 3 1 1
8 3 2 3 8 3 4 1 0
5 2 1 2. 5 2 3 0 1
3 0 0 3 3 I 2 0 0

SC05 Emnomicrisoc~ 5 2 3 0 s 2 2 1 0
SjOO “‘INRIVERHARVEST” 1 0 0 1 0 0 0
S501 Catch-Zones ld, 8 4 1 3 8 5 3 0 1
SO2 Hawesl  nle - Zones l-6 8 4 1 3 8 3 s 0 1
5503 ABocalion  by

Stock-swci~-

fiikv 7 3 2 2 6 3 3 0 0
SS0-l 4 0 1 3 4 1 3 0 0
Ssa F.cmmmics/social 4.1 3 0 4 2 2 0 0
S600 l *‘SUBBAStN HARVEST”
WI1 Catch 7 3 2 2 7 4 3 0 1
s602 Harvest  rate 8 4 1 3 8 3 5 0 0
S603 Allocation by fishery 5 2 I 2 5 3 2 0 0
5604 Stock-specific 4 0 1 3 5 1 4 0 0
5605 EconomicstsociaI

S700  “‘PRESMOLT PRODUCI-ION”
S70 1 Cartying capa+

5 1 4 0 4 1 3 0 0

11 1 5 5 9 0 6 3 0
S702 Egg IO panswival 11 1 5 5 9 0 6 3 0
S703 Potential canying capacity 11 2 5 4 9 0 I 1 0
5704 Production kvcls by subbasin 13 3 6 4 10 I s 1 1
S7OS Production IeveL - indicator or orher hlocliS 10 2 5 3 8 1 6 1 I
SSOO “‘SMOLT  PRODUCI-ION’”
580  I Carrying capacity I2 1 5 6 10 1 7 2 0
2302 Egg IO so1011  survival 12 1 5 6 10 0 7 3 0
S803 Potential  anyiog  capacity 12 1 6 5 10 2 7 1 0
F.801 Production levels  by rubbasin 14 2 6 6 11 2 8 I - O
S.305 Productioo levels  - indiutororothcrsloc~ 9 I 4 4 a 3 4 1 2
SW.5 lialchcry  releases IO 1 3 6 9 6 3 0 1
SQc-3 “‘SMOLTPASSAGEandSURVlVAL”’
5901 Reservoir survival 12 0 4 8 10 1 8 1 0
5902 Smolrs arriving at dams 12 0 s 7 10 4 6 0 0
S903 Number transponed 12 2 4 6 10 7 3 0 0
5904 Tmspon  beocf~r  nuo II 1 4 6 9 I 7 1 0
SYOS Fib guidance efficiency 11 0 3 8 9 0 . 9 0 0
906 Bypass  survival 11 1 I 9 9 1 8 0 0
5907 Turbine survivd 11 1 2 8 9 2 6 1 0
SQO8 Predation rates 12 2 2 8 10 1 8 1 0
5909 Toti  smelt  survival 12 0 2 10 10 0 10 0 0
S910 Arrival  liming _ aggregalc  rlocL 12 I 4 7 9 4 5 0 0
SQll Arrival  timing - indicator sloclis 12 2 3 7 10 4 6 0 0
S912 Flow/vclociry  elkas 12 0 3 9 10 0 10 0 0
S913 Spill cIfcclc 11 0 5 6 9 1 8 0 0
SY 14 Gas rupcnaturafion  effect.5 11 1 4 6 8 4 4 0 1

~~ - -- -*. I. - . . ._ _. .
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,,i’i’i:Ni,~  -i-AiiLE  i,3 - c‘s si,KvEY  SYSi-EM i<uuL’is
(i{)el,,Iui  (i)mpoorwnr  (C)rihcal  (N)umhcrol  rcq”;~w%
(A)vailabk  (i)rtadequntc (M)&i”g
To14  Number  of Surveys Rcturncd NEEDS AVAiLAiHLTTY CDLL?

-s
: N Ii I c N A I hl YE5

~100  “‘FISH  g: WILD PROG EFFECT  DATA”’
SlOl Waler budget 30 7 8 IS 22 10 I2 0 a
Sl02 Screens  (FGE) 77 .I 7 11 17 7 9 1 a-_
S103 Tra~cpor~a~io” 21 2 7 12 17 5 12 0 2
SiOl Upstream p-ge improver;ienl 26 I 13 12 22 4 18 0 1
SIOS Habita  improvement 2s 4 17 7 21 5 I9 0 6
SlO6 Program  hatchery  produclio” 23 1 14 8 20 14 6 0 4
SiO7 I latchcry ellectivcncss la 1 12 1s 23 4 19 0 .I
SIOS Suppkmenlrlio” 27 0 14 13 24 3 19 2 5
SlO9 Genetic risk 27 4 11 12 21 1 17 6 I
Sl 10 Conuibulion  lo doubling goal 26 11 7 8 23 4 16 3 0
Sill Prog”mcosts 19 11 3 5 19 9 9 I 4
S2Oo “‘ESCAPEM~  and SPAWNERS”’
S201 Columbii  R mou1h 2.5 1 S-16 22 11 8 3 2
S202 Bonncvilk Dam 15 2 4 19 22 14 6 2 1
~5103 To damupper 32 3 8 21 28 20 s 0 5
S20.1 By major tributary 38 5 12 21 33 6 22 5 9
SZOS By indicator stream 32 3 10 19 29 5 19 S - 6
SyJO  “‘ADLiLT  DAM LOSS/CONV-ERSiON”’
S3oi Bon”eville  10 McNvy 2s 4 10 14 2s 310 2 0
s3O2 McNary  IO Ice Hxb0-r 24 1 10 13 21 3 16 2 2
~303 Ice I-iahor  IO Lawer  Granite 5 3 10 12 22 2 19 1 1
S304 t&Nay  IO Pries1 Rapids 21 2 9 10 19 2 16 1 2
XUJS Priai  Rapids IO mid-1  dams 19 2 8 9 18 1 16 1 1
S.400 ‘*‘OCEAN HARVEST”’
S4Ol Each 30 6 8 16 23 11 12 0 1
S4O2 Harvest  rate 30 5 9 16 2) 6 17 0 1
S4O3 Allocation by fthery 2s 4 11 10 21 8 I3 0 1
s4oa Sloctt-speciiic 25 2 10 13 22 S 15 -I 2
SMS Eco”omics&ocial 22 9 11 2 21 7 12 2 0
SSOO “‘INRiVER  HARVEST”
sso I calch - zona 14 34 3 9 2 2 28 15 13 0 S
ssO2 Hxveslrale-zo”es 1 4 35 3 9 23 29 11 18 0 4
sS03 .=.liocatioo by fiihery 26 5 11 lo 22 12 10 0 3
ssoa slock-specik 30 2 2 26 2s 3 19 3 3
SSOS Economics/~1 17 6 9 2 IS 4 9 2 1
S6oO  “‘SUBBASIN HARVEST”
S6Oi Catch 30 3 13 14 26 11 14 1 6
s602 Harva:  l-ale 30 5 12 13 26 10 15 1 7
S603 Allocation by fishery 16 8 8 10 l3 10 iI 1 6
s6oa .%&speciric 7-3 3 8 12 21 7 15 1 5
SO.5 Economia/social

~5’00  “‘PRESMOLT  PRODUCTION”’
SfOi Carrying capacity

19 9 7 3 17 1 14 2 1

32 8 Ii 13 26 222 2 3
$302 E g g  IO survivalpa* 31 9 I2 10 26 2 3 1 3
S703 Potential  carrying capacity 30 6 16 8 24 2 22 0 4
~704 ~roductio”  kvek by sub&i 29 5 is 9 3 2 18 3 3
S7OS Produccio”  levels indicator or olher stock-

SSoO  “‘SMOLT PRODUCTION”’
!SSOl CarrvineuDacitv

20 3 10 7 17 2 12 3 2

35 6 12 17 30 2 24 * 2~-. _
5302 Egg lo smelt  survival
SSO3 Potential carrying capacity
S8O.I Produccio” kveis  by subbasin
!jSOS Pnxluclion  levels - indicator or other sto&
5506 I iawhety  releases

S900 “‘SMOLT  PASSAGE and SURVIVAL”’
590  I Reservoir survival
5902  Smolv.  nniving  I1 dams
SpO3 fiumbcr tnnspotled
904 Tnnspon  benet rario
S9OS  Fib guidance effiiienq
906  Byps survival
SQ07 Turbine survival
SQOS Predation Talcs
SQOY  Total smolc  survival
S910 Arrival timing-aggregate st0& *
~91 I arrival  timing - indicator rtocls
S9 12 Flow/velocity  cflecU
S913  Spill effecls
s914 Gas supcrutuIario” elfecu

29 7 12 10 23 2 20 1 2
33 7 11 1s 28 2 23 3 3
31 5 13 13 26 1 21 a 1
27 4 12 11 23 4 17 2 2
St 3 13 18 27 21 6 0 9

I 21 I 1la
l7
27
24
26
27
26
27
29
27
26
29
27
27

5
5
6
4
5
4
3
5
2
s
5
5
4
6

6
II
12
8

IO
9
9
9
7

II
9
7
9

14

17 23
Ii 2J
9 22

12 19
Ii 21
ia 24
II 24
13 25
20 2s
I1 24
12 Tl
17 l3
14 l3
7 23

.I

8 16 0
16 6 0
2 16 1
4 16 1
3 20 1
5 1s 1
2 20 3
1 22 2
9 15 0
9 13 0
0 P I
4 19 0

IO 11 2

. ___.  - -

3
1
0
1
2
2
2
2
3
4
3
2
2
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APPENDLK  TABLE B4 - CIS SURVEY SYSI-EM  RESULT1C
(I~)clpIul  (I)mporldo~  (C)rikal  (Nbmkrol  rap-
(A)vnilabk  (f)nadeqwle  (M)issing
Toti1  Number of Surveys  Rehuned NEEDS A V A I L A l 3 I L l l - Y COLL?

40
N H I c N A I M Y=

s100 “‘FISH A WILD PROG EFFECT DATA*:-
~301  Waler  budget 12 4 3 5 10 4 5 1 1

~102  Screens (FGE) i 1 3 3 5 0 a 1 1
SlO3 Transportation 13 a 5 4 10 2 7 1. 2
5104 Upstream passage improvement 11 2 5 4 8 2 5 1 0
SlOS Habitat Lnprovement 13 4 4 5 11 2 8 1 1
5106  Program hatchery production IS 3 6 6 14 6 7 I 4
S107 Hatchery cffectiven= 1s 0 4 11 13 1 11 I 3
S108  Suppkmenlalion 14 0 6 8 12 1 9 2 2
S109  Genetic risk 13 1 3 9 12 1 10 1 0
SllO Gonwibution  IO doubling gd 12’ 5 3 4 10 2 1 0 0
Slll Program cosls 9 3 2 4 7 1 6 0 1

!j200  “‘ESCAPEM~and  SPAWhTRs”’
S201 Columbia R mouth 13 2 S 6 13 4 9 0 1
S202  Bonneville Dam 16 2 7 7 14 s 9 0 2
S203  To upper dam 16 2 4 10 12 6 6 0 2
S204  By major tibulary 16 2 5 9 14 2 11 1 4
S2OS By indicator stream 13 3 3 7 11 1 8 2 5

S300  “‘ADULT DAM LOSS/CONVERSION”’
~301  Bonneville IO McNary 10 4 3 3 9 2 7 0 0
S302  McNary to Ice Harbor 7 a 1 2 6 1 5 0 0
~303 Ice Hat-bar to bwer  Granite 6 4 2 0 5 1 4 0 0
S304  McNary  to Priest  Rapids 9 5 2 2 7 2 s 0 0
S305  Priest  Rapids to midal  dams 7 5 1 1 6 2 4 0 0

S.100 ‘*‘OCEAN HARW”
S401  Catch 12 3 2 7 10 2 8 0 2
S402  Harvcsr rate 12 3 3 6 10 1 9 0 1
S403 Allocation by fiiheq 12 3 4 5 10 1 9 0 1
S404  stoct-specific 11 4 3 4 8 1 7 0 0
S4OS  Economics/social 12 8 3 1 10 2 6 2 0

SSOO “’ WRlVER  HARVEST’*
SSOl  Catch-Zones l-5 16 3 2 11 12 6 6 0 1
sso2  HaNest fate - zanes  l-6 16 3 3 10 12 5 7 0 1
S503  All.xation  by fshcry 12 2 2 8 9 2 7 0 1
ssoa Stock-smc 11 2 3 6 8 2 5 1 1
s5os Economicslsocial 10 7 3 0 7 2 a 1 0

S600  “‘SUL3BAsf.N  HARVEST”
5601  Catch 1s 1 4 10 11 3 7 1 0
S602  I-La-vat  rate IS 2 4 9 11 2 8 1 0
S603 Allocation by fishery 12 2 3 7 9 3 6 0 0
s604 st0&speciric 8 2 1 5 4 2 1 1 0
SOS E.anomicslsoCial 11 6 3 2 6 1 4 1 0

S700  “‘PRESMOLT  PRODUCTTON”’
s701  Carrying capacity 17 2 I 8 15 2 ‘12 1 4
S702  Egg to pat-r  survival 1s 2 4 9 13 2 9 2 3
S703  Potential canying  upa+ 17 1 8 8 15 1 10 4 3
S70.4 Produccioa levels by subbasin 16 2 7 7 13 2 11 0 1
~705  Produdon  levels - indicator oc ocher scoclir 10 3 3 4 9 2 7 0 1

SSOO “‘SMOLT PRODUCI-ION”’
s801  Carrying “pa&y 16 1 8 7 IS 2 11 1 3
S802  Egg to smelt  sunrival 16 1 8 7 1s 1 13 1 2
S803 Potential carrying  capaciry 16 1 7 8 1s 1 10 4 2
SSO4 Production kvels by subbasin IS 1 9 5 14 2 11 0 ’ 1
~805  Production levels - indicator or o&r stocl;s 11 3 4 4 11 2 9 0 2
SW.5 Hatchery rekas.6 14 2 2 10 12 IO 1 0 6

S900  “‘SMOLT  PASSAGE and SURVIVAL”’
_ 5S90 1 Reservoir  survival

S902  Snobs arriving  a( darns

S903  Number  ~ranrponed

904 Tnnspon  benefit ratio
905  Fish guidance efficiency
5906  Bypass survival
SW7 Tubinc  survival
S908  Predation t-ales
S909 Toocal smolc  survival
S910  Arrival liming-aggregate stock
S911 Arrival timing - indicator rtoch
S912 Flowlvclocily  effects
S913  Spill erreas
s9 14 GZ supctx.aturarioo  dklz

, . . .

14
13
11
11
12
11
I1
II
IS
12
12
12
12
12

4
4
4
5
5

3
3
3
4
a

3
3
4
6

4
4
3
3
2
2
1
3
5
4
3
4
4

5 IO
5 9
3 M
3 IO
4 10
6 8
6 8
7 9
8 II
3 8
5 8
6 9
4 9
2 IO

0

1
7
3
3
1
I
1
0
2
2
0
0
2

IO

8
3
7
7
7
7
8

11
6
6
9
9
8

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
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APPENDIX  C - NATURAL PRODUCTION RESULTS
Natural Production Results

Habitat Results

      I



.$Qpcn.Ju  a lI>Al  IO. OREGON, AND WASI~INGI-OX
“‘POUCY  VIEW-”

US SURVEY
NATURAL PRODUCllON  RESULTS
(H)d$ul  (I)mwnc  (c)titi
(h)vaihbk (I)ndcquale  (M)ting

ITwl NumkdSurvyl  Rctuncd

N E E D S  1 AVAILABIUTY 1 C O U  1 COU  1 COLL  1 COU i COU  1 COU  1 COU- 1 COU
N A SPCHIN SUCHIN FCillN  COHO  SOCK CllUM SnHD  WSIHD

II I c A I MY Y Y Y Y Y Y Y

N~?Q---  ES&%P&  SPAWU.  AND SlJDlW I URVESI-“- 2 4 3 3 3 1 3 0 1 2 0 0 3 z GAP
HiOlSPAWNERWElRCOUh~ 2 4 3 4 3 1 1 0 0 I 0 0 1 1 am
NlUlSPAWNlNG  ISCAPEhl~~MA~
NlOJTOTALREl,DSINDRAINAG~
NW REDD COUNT- INDD(ORlREN0
NlOS  EGG DEPOSITiON  l5llMAlE
N106SPAWNERAGECOMPOSl-llON
N107SPAWNERLENGllt  FREOUEXY
NIOBADULTLENGIl~-WEIGHT
NlO9SPAWNERSE..RAIlo
NllOFECUNDrrY
Nlll  SPAWNER DlSlIUBUllON  IN B-N
N~I~SPA~ING~M~NG
N113Sl-iWYlNG  RATE
N114 REPMTSPAWNERS cmatil%D,
NIIS  HATCHERY SPAWNERS IN WILD
w~~~wIU~?~A~URNSPORTHARV=I

0 6 7 3 6 0 3 0 1 2 0 0
3 s 4 2 s- 2 I 0 0 0 0 0
1 7 4 a 4 1 2 0 0 0 0 0
4 3 3 3 3 2 1 0 0 0 0 0
? 3 4 2 3 2 1 0 0 0 0 0
4 3 I 1 s 0 ~1 0 0 0 0 0
I 2 1 I 5 0 1 0 0 0 0 0
3 3 3 2 s 0 1 0 0 0 0 0
? 4 3 3 4 0 1 0 0 0 0 0
1 s s 1 7 0 1 0 0 I 0 0
3 4 5 6 3 0 1 0 0 0 0 0
3 4 3 1 6 1 0 0 0 0 0 0
4 2 0 I 3 0 0 0 0 0 0 0
2 I 4 0 8 1 2 0 .1 1 0 0
2 5 4 4 3 2 1 0 1 1 0 0

7. 1
1 0
1 0
1 0
1 0
I 0
1 0
I .o
1 0
1 0
1 0
I 0
I 0
2 1
z 1

I.12
I.01
a96
a89
1.11
O.75
QLY
ass
0.8-l
1.11
O.SI
l.(w
0.19
1.16
a35

N117WllllINAllJRAL’IRI8ALHAR~ 3 4 4 4 3 1 2 0 1 1 0 0 2 1 0.88
Nl,,,  “‘J m,m --- 0 I 1 0 2 0 0 0 0 0 0 0 0 0 L25
NM1  TOTAL PARR ABUNDANCE 4 3 z 2 s 2 1 0 0 0 0 0 1 0 as9
NUP-  DENSITY - AGES COMBINED s 2 2 2 4 2 1 0 0 0 0 0 1 0 a s
N2u3DENSITY-BYAGE 3 2 2 2 ‘3 1 1 0 0 0 0 0 1 ‘ 0 ati
N204 IENGIH  FRMUWCY 3 2 2 2 4 8 1 0 0 0 0 0 1 0 OS0
N-XS  LENGIH  - WElGlff . 1 1 2 4 0 1 0 0 0 0 0 1 0 a73
N206CONDmON  COEFFICIENT 4 2 1 2 2 2 1 0 0 0 0 0 I 0 a79
N2O7  EhERGESCEl7MING 2 3 5 2 5 1 1 0 0 0 0 0 I 0 LOS
NXIS  DlSIRlBUllON  fll.MUAREA) 2 3 4 2 5 0 1 0 0 0 0 0 1 0 a97
h’209SUPPLEMEKTAnON  HlSlQRY 4 1 4 3 4 0 1 0 1 1 0 0 1 1 0.82
NW --- MIGRAUlSfSMOL~  --- 0 z 1 1 2 0 1 0 0 0 0 0 1 0
N301 SMOLT YlElD  CTOTALI 3 3 4 3 4 1 1 0 0 1 0 0 2 1 a93
N3U2 INDEX OR RElAnVE  YlElD 2 2 4 2 3 0 1 0 0 0 0 0 1 0 a94
NM3  SMOLTSIZE  DlSl7tlfJUl-lOS s 2 2 s 3 0 2 0 0 1 0 0 1 1 a63
NM4  ENGlH  -WElGIff S z 1 4 1 2 1 0 0 0 0 0 1 0 a66
N305 PROPORTION SMOLTING  BY AGE 4 3 1 3 2 2 1 0 i 0 0 0 1 0 476
N306 WIDUALISM 4 2 2 2 4 ,l 2 0 0 1 0 0 2 I a.s2
N307TlMING 4 3 5 5-S 0 1 0 0 0 0 a 1 0 a83
tw.snwanhfE 4 3 5 4 5 1 1 0 0 0 0 0 1 0 a91
NW---SURVIVAL  RECRUITML~. PRODUCTlONSN 0 1 1 0 2 0 1 0 1 1 0 0 1 1
N4Ol  PRESPAWNING SURWVAL 0 3 7 0 5 2 0 0 0 0 0 0 0 0 US
NU)?  C A R R Y I N G  WAY 0. 4 7 0 8 0 1 ; 1 1 0 0 1 1 I32
N4O3 EGG TO FRY SURVIVAL 1 2 7 0 s 2 0 0 0 0 0 0 0 0 lx
NW EGG TO PARR SURVIVAL 1 2 7 0 5 2 0 0 0 0 0 0 0 0 IX
N4OS  EGG TO SMOLTSURVIVAL 1 2 7 0 6 1 0 0 0 0 0 0 0 0 1.40
NU)6  PARRTO  SMOLT SURVIVAL 1 2 7 0 3 2 0 0 0 0 0 0 0 0 LS2
N4Q7 INBASIN  SMOLTSURVIVAL 2 1 7 0 6 1 0 0 0 0 0 0 0 0 1.35
N4a9 hiAINSlEt-4 SMOLTSURVlVAL 0 2 8 1 7 0 0 0 0 0 0 0 0 0 1~32
N409 SMOLTTO ADULT KZlIJRN 1 5 6 1 10 0 2 0 1 2 0 0 2 z L16
N410SlVCK RECRUFlMENT 2 3 5 0 7 1 1 0 1 1 0 0 1 1 LU
N411 PRODUCnON  (TISSUE  ELABO&AnOs) 4 1 1 0 4 1 0 0 0 0 0 0 0 0 a83
N412lNRllENCEOFCOVER 3 2 2 1 s 0 0 0 0 0 0 0 0 0 as6
N413 I,NFWENCEOFSEDIMENT 3 2 3 1 5 0 0 0 0 0 0 0 0 0 0.92
N4I4  INFLlJEh’CE  OF LWD 2 2 3 1 5 0 0 0 0 0 0 0 0 0 0.9Y
N41S1NFLOFCHANNELUNlTTYPEANDCOMFOSmON 2 3 2 1 5 0 0 0 0 0 0 0 0 0 a92
N416 INFLUWCEOF  HABITATTYPE 2 2 3 1 5 0 0 0 0 0 0 0 0 0 0.99
N417lNFLUWCEOFlEMPERAlIJRE 1 3 3 0 6 0 0 0 0 0 0 0 0 0 L14
N418 EFFEcn  OF HABrAT IMPR~VEM~ 0 I 3 0 3 4 2 1 1 1 0 0 2 1 1.66
N419 PROJECTCOSlX 2 2 2 1 0 3 1 1 1 1 0 0 1 1 1.33
NW --- GESEllCS  CHAIUCTERISIKS  --- 1 1 1 0 2 1 0 0 0 0 0 0 0 0
NSUI  STOCK HISTOKY 3 6 2 3 5 1 2 I 1 1 0 0 2 1 0s
NSO?  HATCHERY SVXKzS SUPPLEVEKIED 1 2 3 2 2 1 1 1 1 1 0 0 1 1 LDG
NS03 HATCI iERY STRAYS 2 3 3 1 3 3 2 1 1 1 0 0 2 1 1.24
SW  ELlXl-ROPHOFXTlC  PRORLE 2 1 3 0 I 0 0 0 0 0 0 0 0 0 LOS
ssos  MEP.Isll(IS 3 2 0 1 3 1 0 0 0 0 0 0 0 0 a70
NS06  MORPHO.MEI’RlCS 3 2 0 1 3 1 0 0 0 0 0 0 0 0 0.70
NSO7 PARASITES AND DlSE.UES 3 3 0 2 3 0 0 0 0 0 0 0 0 0 463
NSIE  EJTECTIVENESS  OF HAT SPAWN IN WlLD I 2 5 0 6 2 0 0 0 0 0 0 0 0 1.43
SSO9V,ARIU,Y  OF HATCHERY OFFSPRING I 2 4 0 I 2 0 0 0 0 0 0 0 0 1.42
N600 --- FISH  AND WILDUFE PROGlL\M HABITAT - - -  1 1 7 0 3 2 2 2 2 2 2 2 2 2
HlOL PKE-PROJECT HABITAT COKDfllON 3 4 4 2 3 1 0 0 0 0 0 0 0 0 097
X60? POST-PROJECT HAEITATCOh’DmON
N103 PREDKXED  PHYSICALCHANGE
NUN  ACI-UAL  Pl0’SICAL CHANGE
NGOS PREDICX’ED  FISI(  PRODUCllON  CI~ANGE
NGW  ACl-UAL  FISH PRODUCT-IOS  CHANGC
MO7  PREOlCTED  INKlAL PROIECTCOSIS
N6Cb8ACNALlNlllALPROJECTCOSTS
N&79 PREDICIED  COhllSUlNG  COS-lI
N6lOACTUALCOh7lNUlNG  CO!XS
N61 I DISCOUh7ED  DWEfflX  DISCOUt-TED COST

3 3 I 2 3 I 0 0 0 0 0 0 0 0 1.01
3 4 4 2 3 1 0 0 0 0 0 0 0 0 0.97
2 4 4 2 2 1 0 0 0 0 0 0 0 0 LOU

-1 4 6 1 4 1 0 0 0 0 0 0 0 0 I.23
2 3 7 1 4 3 0 0 0 0 0 0 0 u 138
5 2 2 3 1 1 0 0 0 0 0 0 0 0 069
S 2 2 3 I 1 0 0 0 0 0 0 0 0 06U
4 2 2 2 2 1 0 0 0 0 0 u 0 0 0-M
4 2 2 2 2 1 0 0 0 0 0 0 0 0 060
3 2 2 2 2 1 0 0 0 0 0 0 0 0 USA
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Appcndu C3

a s  SIJKVBY
NANRI\LPRODUCllON  RESULTi
OOelpT~  w-of--~  (c)rir;crl
A)vaiM&  (I)ludcq UaIC  (M)i¶ai”~

Tur,ti.-lrJC..^--  D-.-d
I
.“-.‘“...-.-Inp~r.u.-

IDA’m.  oREc;oN. AND WASHINCXON
“~sY~-llICliNlCALV~~~

IQ=  ~AvAlbuwTY  ICOU.  ICOU ICOU  ICOLL  ICXIU  ICOU  ICou- ICOu.
N A sPCHIN  So CHIN  FCHIN COHO  SOCK CHUM SlHD  WmlD

II I c A I MY Y Y Y Y Y Y Y

N 100 --- ESCAPE SPAWN, AND SUBBAS HARVE’i”’ 1 I IS 2 15 I 4 3 3 1 3 1 5 4 CAP
NlOlSPAWNERWEIKCOUNT 3 5 I3 5 13 0 6 . 2 1 1 1 7 4 LOY
NlO2 SPAWNING ESCAPEMENT EZllMATE
NlO3  TOTAL REDDS  IN DRAINAGE
NW  REDO  COfJhT-  INDEX ORTREND
NIOS EGG DEPOSITION ESllMAlE
NW6  SPAWNER AGE COMPOSITION
N107 SPAWNER LESGlH  FREQUENCY

Nla9ADULTLENGTHWEIGKT
NlO9SPAV.‘NER SEX RATlO
pill0 FECUNDITY
Nlll SPAWNER DlSlVJBU’TlON IN BASIN
Nl12SPAWNlNGTlMlNG
N113SlRAYlNG  RATE
N114 REPUTSPAWNW(STEEWEAD)

NllS  HATCHERY SPAUMXS  IN WlLD
N116WlLDMAllJRALSPORTHAR~
N117 WlLD/?4ATURALTRlBAL  HARVEST
N200 ***  ☺UVENILES l **

N201 TOTAL PARR ABUNDANCE
N202 DENSIIY-  AGES COMBINED

N203 DENSllY  - BY AGE
NZBI  LENGl7-i FREQUENCY
N2OS  LENGIl-’  - WEJGHT
N206 CONDlTiON  COEFFICIENT
N207EMERGENCE’IIMING
N108 DISIRIBUTION  ~MEIAREAJ
N209SUPPLEMENT’ATlON HlSl’ORY
N300”’  MIGRAt.“MOLTS  -**
N301 SMOLT YIELD CAL)
N302 lNDEl7  OR RELATlVE  YIEID
N-W3 SMOLTSIZE DISIRIBUXON
N304 LEXGIH -WEIGHT

N305 PROFORllON  SMOLTING  BY AGE
N306 REllDUWM
N307TlMING
N398TRAVELTlME 4 7 13 0 17 1 4 3 3 2 4 2 I‘

-N~*“‘SURVlVAL~U~~.PRODUCnONSTU 1 4 * n 3’ . = * n f * i . I

N401 PRESPAWNWG SURVIVAL 3 4

2 s 25 5 2 0 0 10 8 6 4 4 2 I O 6 1.24
J 6 14 S 16 0 8 6 3 2 I 2 6 6 Lop
6 8 I7 8 17 0 11 9 4 3 3 ‘ 3 9 6 1.w
7 6 5 0 14 2 4 3 0 0 0 0 3 3 LUl
4 10 IO 4 I6 0 7 6 2 1 2 1 7 4 1.02
9 8 6 4s 0 6 5 1 0 0 0 5 3 0 . 8
8 5 3 112 1 2 2 0 0 0 0 3 3 as

5, 10 7 31s 0 s 4 2 1 0 0 8 4 a97
4 8 7 1 16 0 3 3 1 1 0 0 7 4 LO5
4 8 11 4s 0 5 4 2 2 0 I 6 5 La’
5 11 10 7 14 0 5 4 4 2 2 1 6 . apI
4 10 11 2 17 2 3 2 2 1 0 1 2 2 1.14

IO 6 0 4 10 0 0 0 0 0 0 0 1 .’ um
4 6 1s 2 20 -0 3 2 2 1 0 1 5 3 1.15
2 9 16 7 17 0 5 2 2 1 1 J 6 3 LlO
1 6 IS 6l5 I 3 2 1 0 1 0 3 1 1.16
1 3 7 0 11 0 1 1 0 0 0 0 2 2 1.27
0 9 10 2 14 0 3 1 0 0 0 0 4 2 J-19
3 10 4 2 14 0 3 2 0 1 0 0 5 2 a97
3 9 3 1 I3 0 7. 2 0 1 0 0 6 3 a97
4 9 1 3 11 0 4 2 1 1 1 1 3 1 0.81
2 11 1 3 11 0 4 2 1 1 1 1 3 1 as7
4 9 2 2l2 0 3 2 1 1 0 0 3 1 us7
4 7 6 1 14 0 0 0 0 0 0 0 1 I LO? ,
3 9 11 3 17 1 3 1 0 1 0 0 5 1 L12
4 s 10 513 0 1 1 0 0 0 0 1 0 LO?
1 4 5 0 10 0 2 2 1 1 1 0 3 2
2 8 l3 21s 1 2 1 1 1 0 0 2 2 1.3
4 7 s 0 14 1 1 0 0 0 0 0 1 1 1.07
5 9 2 2 10 0 2 1 0 1 0 0 .2 1 act
3 7 3 4 9 0 3 2 2 1 1 1 3 1 as7

7 6 7 0 17 0 2 1 0 1 0 0 ’ 2 1 1X”
3 8 7 ols 0 3 1 1 2 0 0 3 1 Lll
2 8 12 ll.5 1 4 3 3 2 2 1 3 3 12’

0 1 aI

10 ol3; ; ;
v ”

1 1 ; ; ; 3 L29
3 4 14 0 18 1 4 2 2 2 1 1 3 3 l...
3 8 6 0,s 0 1 0 0 0 0 0 1 1 L09

WG WAC?lYN402cARRY
H1403 EGG m FRY SURVIVAL
N~~~EGG~PAM~SIJRVIVAL
N4oS  EGG m SMOLTSURMVU
h’406PARRmSMOLTSURVlVAL
N407 WBAZIN SUOLTSURVIVAL
MO8 UUNSl-EM  SUOLTSURVIVAL
N409SMOLTmADULTREllJRN
N410 Sl-OCii  RECRUl-I?&NT
N411 PRODUCTION (TlSSUEELABORAllOS)
h’412 INFLUENCE OF COVER
N~~~~NFLUENCEOFSEDIMENT
N414 INFLUENCEOF LWD
N4lS  INnOFCHANNU.UNTT~EM’DCOMPOSn
lr‘416  INFLUENCE OF HABITATTYFE
N417lNFLUENCEOFTEMPERAlURE
H418 EFFEClX  OF HABITAT ULPROI’EMEhT

3 5 9 1 14 0 3 1 0 0 0 0 1 1
3 6 11 0 17 0 3 2 1 1 0 0 2 2
3 7 10 0 17 0 2 1 0 0 0 0 1 1
1 10 l3 0 19 2 3 2 1 1 0 0 1 2

1 7 1s 0 2 0 1 2 1 1 1 0 0 2 2
2 5 M 0 21 0 3 1 0 0 0 0 2 2
2 2 16 olo 0 2 1 0 0 1 0 1 1
6 3 1 0 9 1 1 0 0 0 0 0 0 0

6 6 4 1 14 0 1 0 0 0 0 0 1 1

4 5 7 1 14 0 2 0 0 0 0 0 2 1
6 5 5 3 12 0 1 0 0 0 0 0 1 1

-ION 5 7 4 2u 0 2 0 0 0 0 0 2 1

4 8 S 1 IS 0 2 0 0 0 0 0 1 1
3 10 6 2 14 0 2 0 0 0 0 0 3 1
2 I? 9 1 17 0 7 0 0 0 0 0 * 2

I.14
L20
1.16
1~1
I.34
1.33
I.35
a79
0.9 1
LOG
ass .
0.91
1.0
1.02
1.15

i
- _. _

H419 PROJu3TcosrS 6 4 4 8 0 1 0 0 0 0 0 0 0 u71
N☺00 l *- GENETIC5  CHARA~CS l *- 1 6 8 0 14 1 2 2 1 1 1 0 3 J
NSOl5l-OCK HlZrORY 3 7 10 6l3 0 3 2 0 0 0 0 4 1 1.01
sso2 HATCHERY smciis  SUPPL!z%nwl-ED 3 6 11 9 10 0 4 3 0 1 0 1 4 1 007

NSO3HAXHERYsTRAyS 5 4 11 0 18 0 3 2 0 0 0 0 2 1 I.15

NXU  ELEClROPHORETlC  PROFILE 3 9 7 2 17 0 4 3 1 1 2 1 3 2 I.05

NSOS  MERlSTlCS 6 3 I 012 0 1 0 0 0 0 0 0 0 0.95

MO6 MORFHOM~C5 5 s s 0 13 0 1 0 0 0 0 0 2 0 IW
MO7 PhRAsms  AND DLSEhSES 2 S 6 1 9 1 3 2 0 0 1 0 I 0 1.15
NSO6 EFFECllVENESS  OF HATSPAWN  IN WILD 2 9 10 0 17 2 3 2 0 0 0 0 2 1 1.26

SSo9 VlABluTy  OF HATCHERY OFFSPRlNG 3 8 10 0 17 2 3 2 0 0 0 ’ 0 2 1 1 .9

NUB”’  FISH AND WILDLJFE  PROGRAM HABITAT”’ 4 6 3 0 13 0 3 2 1 I 2 1 2 2

N6Ol  PREPROJECTHABlTATCONDITlON 1 10 5 1 12 1 2 1 1 1 0 0 3 1 1. I3

lirn? POST-PROJ-  HABITATCONDITION 1 10 5 2 11 1 2 1 1 1 0 0 3 . 2 I.09

N603 PREDICI-ED PHYSICALCHANGE
H604 ACTUAL PHYSICALWANGB
h’6M  PREDICIED  NH PRODUCllONCHANGE
MO6 ACl’JAL FISH PRODUCIlON  CHANGE
N607 PREDICTED INI-l-lALPROJECTCOTn
NloaAClIJALWrrULPROJECTCOSTS
NC09  PREDICIED  CONlINUlNG  COm
N610 AClUALCOKnNUlNG  COSIX
N611 DISCOUNTED BENEFITS. DIUX)UhTED  COST

s 9 3 1 14 0
3 10 J 1 14 1
2 I1 I’ 2 14 0
0 9 9 1 14 1
s s 2 5 7 0
s 4 3 4 8 0
4 4 1 s 5 0
2 s 2 5 s 0
4 4 2 3 8 0

2 1 1 1
2 1 1 1
2 1 1 1
2 1 1 1
1 1 I 1
1 1 1 1
1 0 0 0
1 0 0 0
1 0 0 0

0 0 3 2
0 0 2 2
0 0 3 2
0 0 3 2
0 0 1 1
0 0 1 1
0 0 0 0
0 0 0 0

0 0 0 0

O.Yl
1.w
102
I3
a72
OW
067
UM
o w
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Appmdil  c4

USSURVEY
NAN&UL  PRODUCXlON  -uLn
(li)+ul  (I)mpaunc (c)W
(A)nihMc  (I)nadqwc  (M)imns

[Tcel  Number  of Suryn  R-6

lDAliO.OREGON.  AND WASHINGlDN
“‘SUBLL~lN  TECHNICAL VIEW”

N E E D S  1 AVAllABlUIY 1 COU 1 COU  1 COLL 1 COLL 1 CoLL  1 COLL 1 COU 1 COIL
N A SPCIIIN  SUCHIN FCIIIN COHO SOCK CHUM Xl?lD WSlllD

Ii I C A I MY Y Y Y Y Y Y Y

N,M -*- ESCAPE SPAWN. ANDSURBAS  HARVEST”’ 1 s 12 5 12 0 5 3 3 I 1 0 5 2 <iAl
NlOl  SPAWNFXWElRCOUh7 1 11 9 4 11 2 7 3 4 3 1 0 S 1 I.11
NlOlSPAWNlNG  ESGQEMEhTESllMAlE
NlO3mTAL  REDDS IN DRAlNAGE
NICUREDDCOUKT-INDEXORTREND
NlOS  EGG DEl’OSfllON  EmMAlE
NlO6 SPAWNER AGECOMPOSlTlON
NlO7SPAWNER  LENGTH FUEQUWCY
NV33  ADULT LENGIH-WEJGM
NlW  SPAWNERSEX  R*;no
NllO FECUNDITI’
Nlll SPAWNER DlSTRlBU-iYON  IN WIN
Nil2  SPAWNING TIMING
N113 SIRAYING  RATE
N114 REPUTSPAWNW  (SlEElHi%Dl
NllS  HATCHERY SPAWNERS IN WlLL7
N116WlLD/NANRALSPORTHAJtVEST

I 9 16
3 13 II
2 14 12
5 7 6
3 12 s
7 10 2
9 6 1
6 14 2
3 10 8
2 13 9
2 16 10
3 7 9
6 7 3
2 11 13
0 9 11

4 18 0 5 3 4 2 1 0 6 4 1 IS
.6 I3 3 3 2 2 0 0 0 1 I 1 IJ’I
5 17 1 6 3 3 I 0 0 ‘ 3 l.W
1 10 I, 3 1 1 a 0 0 2 0 1.17
2 12 2 4 2 4 2 1 0 3 3 I vi
3 11 1 5 2 2 1 0 0 S 3 u Sl
0 12 2 2 1 2 0 0 0 I 0 us 1
2 14 1 6 s 4 1 1 * 4 3 ‘l ss
2 14 2 3 2 3 1 1 0 3 0 I.12
2 17 1 5 4 3 3 1 1 S 3 1.12
7 17 0 3 3 3 2 0 I 2 3 l.1*1
01s 2 4 2 2 1 0 1 4 3 1 .3
0 10 -4 0 0 0 0 0 0 1 2 I Of.
0 14 6 4 2 3 3 1 1 5 3 IA?
s 9 1 3 1 2 3 1 I 4 4 1.13

Nll7V.‘llDf?4ATUR4LTRIBALHARVEST 1 7 8 2.7 2 2 1 2 1 1 0 2 0 1.22
H200 --- JWENllXS”’ 1 4 5 2 5 1 2 1 1 1 1 ” 2 0 1.13
N201 TOTAL PARR ABUNDANCE .2 7 12 0 14 3 8 4 3 3 1 1 8 2 1.36
N202 DENSrrY  - AGES  COMBINED 3 8 10 2 11 4 9 S 3 3 1 I 9 1 1 ’ 4
N203DENS~-BYAGE 2 11 10 2l2 4 9 5 3 3 I I 10 1 1.24
N204 U3ClH  FREQUENCY 2l3 3 213 1 6 4 3 3 1 1 8 2 l.a,
N2OS LENGlH  -WEIGHT 4 8 3 0 9 3 4 2 2 1 I 0 4 1 1.10
N206  CONDlTlON  COEFFKYWT 7 5 3 0 9 3 2 2 2 1 1 0 2 0 0.99.
N207 EMERGEh’CETlMlNG 3 IS 8 2 16 4 4 2 2 2 1 0 3 1 LIS
N28.3  DISIRIBUTION  (TIMUAREA) 3 10 8 0 16 2 8 4 3 2 I 1 8 1 1.1s
N209 SUPPLEMEKTATION HlSlVRY 2 9 9 4 13 0 6 3 3 4 1 I 6 3 LOS
N-MO l -- MIG  RANTSfSMOL~“’ 0 2 6 0 8 0 1 1 1 1 1 0 I (1
N301 SMOLT YIELD COTAL1 1 8 IS 0 16 5 6 3 2 2 1 0 5 1 1.47
N3O2INDEXOR&AlIVEi’lW 1 6 8 0 6 6 0 0 0 0 0 0 0 0 1.64
N303 SMOLTSIZE  DiSl-Rff3UiYON 3 9 s 1 13 2 4 2 2 2 1 0 3 I l.OY
NYULENGlW-WUGHT 5 9 3 0132 4 2 2 2 1 0 3 I 1.01
NMS  PROPORTION SMOLTlNG BY AGE 2 10 6 0 11 4 3 2 2 1 1 0 2 0 1.28
tbO6FUZlDUAlJSM 2 I2 8--O 11 6 4 3 2 I 1 0 4 0 1.3s
N307TlMlNG 1 11 33 31s 2 6 3 2 .2 1 0 S 1 1.21
wocrRAvELnME 4 9 12 ll5 3 4 2 2 .I 1 0 3 0 1.22
N4OO”‘S.URVlVAL  lUXRUlTF.iEh”, PRODUCnON Sl-U 0 6 7 1 9 1 1 1 1 I 1 0 1 0
N401 PRFSPAWNING SURVNAL 4 6 7 Ox! 3 3 1 1 1 1 0 3 0 Lll
N402CARRYlNG  CAPACITY 113 9 1 17 3 6
N403 EGGTO  FRY SURVIVAL 1 11 9 0 14 5 4
~404 EGG m PARR  su~wvti 0 10 10 013 4 6
~405 EGG m SMOLTSURVIVAL 0 a 12 0 13 4 4
N4@SPARRTOSMOLTSURVlVAL 0 8 10 0 11 4 4
N407 INBASIN  SMOLTSURVIVAL 1 11 8 0 12 4 4
NU)[(  MAINSTEM SMOLTSURVNAL 0 10 9 0 9 4 3
N409 SMOLTm  ADULT  RJZlVRN 3 10 12 3l5 0 S
N4lOSl-OCK  RJXRU(TMENT 1 8 7 1 11 0 3
N411 PRODUCTION (TISSUE  fL4BORATiOS) 3 3 3 0 5 1 1
N412lNFLUENCEOFCOVER 3 17 4 2 16 1 5
N413 INFLUENCEOFSEDI.MENT 3 13 10 3 16 1 8
N414 INFUJWCEOFLWD 4 12 s 2 14 1 5
N4lSINFLOFCHANNELUN~TYPEANDCOMPOsmON 4l3 6 2s 1 7
N416 INFLUENCE OF HABITATTYPE 2 1s 7 2 16 1 7
N417 INFLUENCE OF-EMPERATURE 5 12 8 3 17 1 6
N418 EFFECTS OF HABITAT LMPROVEMEhT S 14 7 1 19 1 9

3 3 2 1 1 S I I.23
2 - 2 1 1 0 3 1 137
3 2 1 1 0 4 0 1.42
2 2 1 1 0 3 0 L47
2 2 1 1 0 3 0 I.47
2 2 1 1 0 3 0 1%
1 1 1 1 0 3 0 146
2 2 2 1 1 4 2 1.09
2 7 2 1 0 1 1 1.14
1 1 1 1 0 1 0 l.(rJ
1 2 1 1 0 4 0 0.99

3 2 I 1 0 7 0 Las

2 1 1 1 0 4 0 0.9
3 3 1 1 0 6 0 1.02

2 3 1 1 0 S 0 l.CJS
2 2 2 1 0 4 1 LO1
3 2 2 I 0 6 1 l.oI

N419 PROJmCOSTS 7 4 3 1 11 0 4 2 1 1 0 4 1 0.62
NSW --* GENETICS CHARA~ISTICS “’ 1 2 9 0 9 0 1 I 1 1 1 0 2 I
NSOl %I-OCM  HlSIORY I 7 1s 3 16 2 6 3 , 2 1 0 5 3 1.27
NSO2 HATCHERY SIVCKSSUPPLE.\(Ebu) 2 6 13 3 IS 1 5 3 2 1 1 0 6 7 1.20
NSo3 HATCHERY SIQAYS 2 6 12 0 14 4 5 3 2 , 1 0 6 2 1.41
NSO4 ELECI-ROPHOREDC  PROFILE 4 4 9 0 11 3 3 2 1 1 0 4 1 1.2S
h’s05 MERIsllcs 4 5 3 0 7 3 1 1 1 I 1 0 I 0 I.13
N5‘X MORPHO.UEI?U(3 . 5 3 0 7 3 1 1 1 1 L 0 I 0 1.13
NSO7 PrJwlTES  AND DUE&ES 2 8 6 0 11 2 3 2 2 1 I 0 7 0 1.22
NSOB EFwESS OF HATSPAWS  IS WlLD 1 7 16 0 14 6 6 3 2 2 1 0 6 2 1.54
NS09VIABILJIYOF  HATCHERY OFFSPRING 1 s 1s 0 9 7 S 3 2 7 1 0 S 2 1.71
N(W)-*- FISH AND WILDLIFE PROGRAM HAB~~AT*** 3 4 7 2 8 1 2 2 1 1 1 0 2 1
NM1  PREPROJECTHhelTATCOSDmOS 4 12 6 3 1s 1 7 S 1 1 0 S I 0.w

N602 POST-PROJECT  HABlTAT  CUNDiTiOS
N603 PREDICTED PHYSICALCIIANGE
N604 ACl’l’AL PHYSICAL CHANGE
NMS  PREDFXED  Nli  PRODUCIlON  CHANGE
NL06  ACTUAL  FISH PRODUCnON  CHhSGE
pi607 PREDICl-ED  INITIAL  PROJECTCorn
N6C%  ACIIJAL 1NlIIA.L  PROJECT CDSK
N(;09  PRfZDlClZD  COX-I-INUISC  COS-lI
N610 ACTUAL CONTINUING COSl5
Nbll  DISCOUNTED BWEFm  DlSCOUh7ED  COSI

3 13 7 4 14 1 9
3 13 6 2 IS I 6
3 12 7 3 14 1 8
4 10 8 1 14 2 6
3 7 13 1 14 3 6
9 3 s 1 II 1 3
8 4 S 2 10 1 3
7 s 2 1 9 2 4
7 6 2 1 10 2 4
7 4 I 1 8 2 4

4 I 1 0 6
3 2 1 1 9 4
4 1 1 1 0 6
4 2 1 1 0 4
3 I 1 0 5
2 2 I I 0 1

2 1 I 0 2
3 1 1 ”
3 1 1 0 *

3 2 1 1 0 ,

2 1.01
I I.04
1 1.03
1 I I?
0 I.3
0 0 s
II 0 53
I .uF.fJ
1 11.87
1 4.W
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Appendix CS

CIS SURVEY
HABITAT  RESULTS
(H)clplul (I)mpotint  (C)ritieal
(A)vailablc  (I)nadcqtt~tc  (M) issing
Total  Number of Surveys  Returned

IDAHO, OREGON, AND WASHINGTON
“*REGIONAL*‘*

NEEDS AVAILABILITY COLL
N A

H I C A 1 MY

125
.

AI”-92

GAPN700 l ** DRAINAGE BASIN CHAtiCl-ERISTICS l ** 10 21 12 10 22 2 6
N701 ECOREGION 10 24 8 17 17 0 2 0.75
N702 GEOLOGY 12 23 7 21 13 0 2 0.72
N703 FIRE I IISTORY 18 14 4 13 17 0 2 0.66
N704  LANDUSE - QUALITATIVE 6 29 14 17 20 1 6 089
N70S LANDUSE - QUANTITATIVE 7 24 20 13 26 1 6 0.98
N706  LANDOWNERSHIP 17 19 6 23 11 0 5 0.65
N707 RIVER PROTECI-ION 9 23 18 17 20 1 8 0.90
N708  WATERSHED  MANAGEMENT 4 26 25 8 33 2 3 1.11
N709  STREAMSIDE  MANAGEMENT 2 28 2s 8 31 2 9 1.13
N710  VALLEY  SEGMENTTWE 13 21 7 8 M 2 3 0.85.
N711  LANDTYPE 13 20 5 13 1s 3 2 0.75
N712 ROAD CONSTRUCTION 10 22 13 16 18 1 5 0.85
N713  VEGETATION 8 28 10 11 22 1 3 0.89
N714  SOILS 930 5 16 16 0 2 0.76
N715  CLIMATE 14 24 4 19 12 0 1 .0.67
N800  l ** STREAM  CHANNEL  CHARXTERISTICS *** 7 27 11 528 1 11
N801 CHANNELTYPE 10 25 14 16 22 1 15 0.87
N802 STREAM  GRADIENT 934 9 18 25 0 19 0.83
N803  STREAM  ORDER 13 23 5 22 16 0 11 0.71
N804 SINUOSITY 13 25 6 10 24 2 10 0.83
NSOS WETTED  WIDTH 8 28 10 11 26 2 13 0.92
N806  BANKFULL CHANNEL 9 26 7 11 22 2 10 0.86
N807 MEAN DEPTH 12 26 9 10 27 1 17 0.87
N808 MAXIMUM  DEPTH 926 7 7 28 1 11 0.90
N809  PROFILE 12 24 5 825 2 11 0.84
N810 AREA/VOLUME BY CHANNEL  UNIT 2S’F’E.S 9 26 6 6 25 3 12 0.92
N900  l ** BARRIERS,  DIVERSIONS,  SCREENS l ** 6 17 13 922 1 7
N901 NATURAL  BARRIERS,  FAIJS, ETC 7 2.5 19 20 2s 0 17 0.91
N902  MANMADE  BARRIERS,  CULVERTS,  El-C 5 24 24 16 30 0 17 1.00
N903  WATER DIVERSIONS,  DEWATERING 4 18 31 1s 30 1 11 1.09
N90-l  SCREENED/UNSCREENED  DIVERSIONS 4 21 28 1s 31 1 13 1.07
N90S  IN-I-ERM II-I-ANT  BARRIERS 923 9 8 29 0 10 0.90
~1000 l ** WATER QUANTITY l ** 4 12 21 6 22 1 2
NlOOl STREAMFLOW 4 22 3 19 26 0 13 1.02
N1002 STREAM  STAGE 7 13 15 12 17 0 4 0.92
N1003 ANNUAL  HYDROGRAPH 10 15 16 IS 18 1 4 0.89
NlOO4 INS-I-REAM WATER RIGHTS s 1s 24 16 19 2 6 1.02
NIOOS DIVERSION  WATER RIGHTS 5 13 2s 14 21 1 3 1.04
NlOO6 GAGED IRRIGATION FLOW 8 10 20 5 23 2 0 1.10
NllOO *** WATERQUALITY*” 4 10 18 3 22 1 3
NllOl TEMPERATURE - INSTANTANEOUS 14 21 19 1s 2s 2 20 0.91
N1102 TEMPERATURE - MAX/MIN 11 22 2s 6 37 2 16 1.07
N1103  TEMPERATURE - CONTINUOUS 9 19 23 6 27 4 9 1.11
NllOJ  TURBlDfTY 19 21 13 730 2 9 0.89
NllOS CONDUCT-WW 12 23 7 9 23 3 13 0.87
NllO6 DISSOLVED  OXYGEN 18 17 14 10 29 3 14 0.88
Nl107 TOTAL DISSOLVED  SOLIDS 17 16 7 6 24 3 8 0.84
NllOS NUTRIENTS 16 16 11 4 2s 5 7 0.96
N1109  METALS IS 16 9 5 27 4 6 0.91
NlllO ALKALINITY/HARDNESS 14 16 9 5 24 3 9 0.91
Nllll PI-(: IS 17 8 7 23 3 11 0.86
NI200 l ** INVERTEBRATES.  GENERAL  BIOTIC l ** 12 16 3 0 23 2 4
N17-01  MACROINVERTEBRATE ABUND 17 22 5 4 24 7 8 0.90
N1202 PRIMARY PRODUCTION 16 15 4 2 16 9 1 0.95
N1203 NUTRIENTUPTAKESTUDIES 16 11 2 2 12 11 0 0.93
N120J STAND.  CROP PARTICULATE ORGANIC 12 14 2 2 14 8 1 0.94
N1300 l ** SUBSTRATE  l ** 10 1s 9 1 21 4 6
NlMl SURFACE  COMPOSITION  -VISUAL 11 22 lo 7 24 2 14 0.92
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Appendix  CS Cons.

as S U R V E Y

HABITAT RESULTS
(I4)Clplul  (I)mporlant (C)ritical
(A)vaihblc (1)nadcquatc  (M)ircinp

NEEDS AVAlLABILITt COLL
N A

H I C A I MY G A P

N 1302  SURFACE  COMI’OSITION  - MEASURED 14 19 5 423 4 6 0.88
N 1303  EMBEDDEDNESS  -VISUAL 13 21 5 5 20 3 9 0.87
N1304 EMBEDDEDNESS  -MEASURED 13 16 13 4 24 4 5 1.00
N1305  SURFACE  FINES  -VISUAL 11 21 8 7 19 3 11 0.90
N1306 SURFACE  FlNES - MEASURED 10 17 9 2 21 4 3 1.02
N1307  PEBBLE COUNTS 9 13 5 2 17 3 3 0.95
N1308  CORE SAMPLE 14 14 4 2 17 6 2 0.92
N1309  BEADLOAD 12 12 8 2 19 3 2 0.96
N1310 % BEDROCK 13 12 7 4 19 2 7 087
N1400 l ** HABITATTYPE  AND COVER  l ** 7 16 15 2 2s 3 9
N1401 HABITAT CLASS  OR CHANNEL UNIT 8 21 13 923 1 13 0.94
Nl402 AREA BY HABITAT CLASSlUND- 8 22 12 9 23 2 1 2 0.9s

N1403  VOLUME  BY HABITAT CLASS/UNIT 10 17 8 5 22 2 7 0.92
N1404 POOkRIFFLE RATIO 4 27 13 9 24 2 13 1.00
N140S  POOL QUALITY 8 21 14 8 26 2 11 0.99
N1406 POOL FREQUENCY 8 18 14 a 23 2 10 0.99
N1407 MICROHAl3lTATFORMED  BY 8 15 7 4 18 2 5 0.94
N1408  MICROHABITATDIVERSlTY 8 15 8 4 19 2 5 O.%
N1409  AMOUNT  OF COVER 5 2a 14 8 25 2 12 1.01
N1410  ?YPE OF COVER 10 23 9 5 24 2 10 0.94
Nl411  COVER  COMPLEXTTY 10 19 8 4 22 3 7 0.96
N1412  WOODY  DEBRIS  COUNT 9 19 13 s 22 5 7 1.0s
N1413  WOODY  DEBRIS VOLUME 10 20 7 3 20 6 5 1.01
N1414 OVERHANGING  VEGETATION 5 2s 11 9 19 3 12 0.98
N141S  UNDERCUTBANKS 8 23 11 9 21 3 12 0.95
N1416 MAX DEPTH  BY CHANNEL UNIT 8 18 7 5 17 4 6 0.97
NlSOO l ** RIPARIAN  AND SfREAMBANKS l ** 4 17 1s 323 3 6
NlSOl CONDITION OFRIPARIAN  ZONE 3 19 26 8 27 3 12 1.16
NlSO2  RIPARM  VEGETATION TYPE 7 22 14 8 24. 3 10 1.01
NlSO3 RIPARlAN VEG.  DIVERSITY 10 21 11 9 21 3 10 0.93
NlSOS STREAMBANK  STABILITY 4 26 20 630 3 12 1.12
NlSOS AMOUNT  OF SHADE 6 26 13 4 27 3 10 1.06 .
NlSOG R4 USFS GREENLINE 7 13 3 3 1s 2 s OS9
NlS07 WOODY  SPECIES  REGENERATION 5 19 10 5 17 5 6 197 -
NlS08 ENCROACHMENTS  IN RIPARIAN  ZONE 5 19 14 523 3 5 1.08
NlSO9 FLOODPLAIN WIDTH 11 16 6 5 18 3 4 0.89
NlSlO GRAZING UTILIZATION 4 21 18 626 3 9 1.12
NlSll SERAL(SUCCESSIONAL) STAGE 7 19 5 8 15 3 5 0.88
NlS12 WOODY  DEBRIS  RECRUITMENT POTENTIAL 5 19 12 5 20 4 4 1.08
NlS13 VEGETATION CONDITION  IN FLOODPLAIN 7 21 8 7 18 4 6 0.96
NlS14  POTENTIALNATURAL  VEGETATION 7 18 10 7 1s 5 2 1.01
NlSlS IN-CHANNEL LWD 7 1s 16 S 22 4 7 1.10
NlS16 IN-FLOODPLAIN LWD 820 7 3 20 5 1 1.02
N1600 *** HABITAT ANALYSIS  AND SUMMARIES l ** 5 19 6 2 22 2 3
N1601 SEDIMENTYIELD  MODELS 12 18 7 5 24 2 3 0.89
N1602  RlR4 FISHSED
N1603  LIMITING  FACTORS ANALYSIS
Nl604  CHANNEL DYNAMICS
N16OS CHANNEL GEOMETRY
Nl606  CHANNEL STABILITY
N1607 IFIM MINIMUM STREAM FLOW
N1608 EPA RAPID  BIOASSESSMENT
N1609 BIOTIC CONDITION INDEX
Nl610 RESIDUAL POOL DEPTH
N1611 RIPARIAN RATE  OF RECOVERY
N1612 REMOTE SENSING/AERIAL  PHOTOS
NlG13 GIS APPLICATIONS
N1614 CHANNEL UNIT DISTRIBUTION
Nl6lS CHANNEL NETWORK RIPARIAN  ANALYSIS
N1616 CUMUIATIVE  EFFECTS  ANALYSIS

8 9 5 4 14 3 3 0.91
7 19 1s 3 24 9 4 1.20

10 17 4 3 18 5 1 0.9-l
12 14 3 2 17 5 0 0.90
11 21 4 3 23 4 4 0.92
10 23 9 3 26 6 S 1.03
14 10 3 2 13 9 4 0.93
16 11 2 2 16 6 4 0.83
11 14 4 2 19 5 2 0.93
11 16 8 4 21 4 3 O.%
14 14 4 6 19 1 3 0.77
13 17 9 4 24 4 5, 0.9s
10 11 2 3 13 4 3 0.85

9 13 5 2 1s 4 1 0.97
5 1s 20 1 26 9 4 1.34

.___  . *--- _
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Appendix  CA

CIS SURVEY
HABITAT RESULTS
(I-l)clplul  (I)mpotianl  (C)ritical
(A)vailnblc  (1)nadcquate  (M)iiing

~-I-old  Numlmof Suwys Rctumcd

IDAHO. OREGON. AND WASHINGTON
“‘POLICY  VIEW”

NEEDS AVAILABILITY COLL
N A

H I C A I MY

Apr-92

N700 l ** DRAINAGE BASiN CHARACTERISTICS l ** 0 6 2 1 1 2 0 GAP
N701 ECOREGION 3 5 2 5 2 0 1 0.70
N702 GEOLOGY 3 5 2 5 2 0 1 0.70
N703  FIRE I-IISTORY 3 3 2 5 1 0 0 0.66
N704 LANDUSE -QUALITATIVE 2,4 6 5 2 1 0 0.93
N705  LANDUSE - QUANTITATIVE 2 4 5 4 3 1 1 0.94
N706  LANDOWNERSHIP 2 3 3 6 0 0 0 0.71
N707 RIVER PROTECTION 1 4 5 3 3 0 7I 0.96
N70S  WATERSHED  MANAGEMENT 0 6 -7 2 6 1 1 1.20
N709  STREAMSIDE  MANAGEMENT 1 6 3 2 5 1 2 1.10
N710 VALLEY SEGMENTTYPE 4 4 2 4 1 1 0 0.72
N711 LANDTYPE 4 5 2 4 1 1 0 0.73
N712 ROAD CONSTRUCl-lON 2 3 5 5 1 1 1 0.89
N713 VEGETATION 1 5 5 3 3 1 0 1.03
N714  SOILS 2 6 3 5 1 0 0 0.74
N7lS CLIMATE 3 5 2 6 0 0 0 0.63
NBOO  ‘** STREAM  CHANNEL  CHARACTERISTICS l ** 1 6 3 1 3 1 2
N801  CHANNEL TYPE 3 3 3 3 3 0 1 0.80
N802 STREAM  GRADIENT 3 5 1 3 3 0 2 0.71
N803  S T R E A M  ORDER 3 4 1 3 3 0 2 0.70
N8Ol  SINUOSITY 3 2 3 3 2 1 1 0.86
N80S  WETTED  WIDTH 3 3 2 3 2 1 1 0.80
N806  BANKFULL CHANNEL 3 4 1 3 2 1 1 0.75
N807  MEAN DEPTH 3 4 2 3 3 0 2 0.76
N808  MAXIMUM  DEPTH 3 3 3 3 3 0 1 0.80
N809 PROFILE 3 4 2 3 3 0 0 0.76
N810 ARE&VOLUME  BY CHANNEL UNITTYPES 3 5 1 3 3 0 1 0.71
N900 l ** BARRIERS,  DIVERSIONS,  SCREENS  l ** 1 4 4 3 2 1 2
N901 NATURAL  BARRIERS,  FALLS.  ETC. 2 3 6 4 5 0 2 0.97
N902 MANMADE  BARRIERS,  CULVERTS,  ETC 2 2 8 5 4 0 2 0.98
N903 WATER  DIVERSIONS,  DEWATERING 2 1 9 5 3 1 2 LOG
N904 SCREENED/UNSCREENED  DIVERSIONS 2 0 10 4 4 1 3 1.14
N90S  INTERMIl-IANT  BARRIERS 1 4 3 2 5 0 2 0.98
NlOOO *** WATER  QUANTITY  l ** 0 2 6 2 0 1 0
NlOOl STREAMFLOW 1 5 8 6 5 0 2 0.98
NlOO2 STREAM STAGE 1 2 7 6 2 0 0 0.95
N1003 ANNUAL  HYDROGRAPH 2 2 5 5 1 1 0 0.91 I . .
NlOO4 INSTREAM  WATER RIGHTS 1 1 8 2 5 1 0 1.27
NlOOS DIVERSION  WATER RIGHTS 1 1 8 2 5 1 0 1.27
N1006 GAGED IRRIGATION  FLOW 2 2 7 2 5 1 0 1.16
NllOO *** WATER  QUALITY  l ** 0 2 6 1 2 1 0
NllOl TEMPERATURE - INSTANTANEOUS 2 5 6 4 5 0 2 O-94
N1102TEMPERATURE  - MAX/MIN
N1103  TEMPERATURE -CONTINUOUS

N1104  TURB[DITY
NllOS CONDUCTIVI-IY
NllOG  DISSOLVED  OXYGEN
N1107  TOTAL DISSOLVED  SOLIDS
N1108 NUTRIENTS
N1109  METALS
NlllO ALKALININ/HARDNESS

1 4 7 1 7 0 1 1.18
1 3 6 2 3 1 0 1.15

3 5 4 3 5 Q 1 0.88
2 4 2 2 3 0 1 0.83
2 4 4 3 3 0 1 0.88
3 2 3 3 2 0 0 0.77
1 4 3 2 3 0 0 0.94
3 2 3 3 2 0 0 0.77
3 2 3 3 2 0 1 0.77

Nllll PI-I 3 2 3 3 2 0 1 0.77
NI200 l ** INVERTEBRATES.  GENERAL BIOTIC”’ 1 3 1 0 3 0 0
NlZOl MACROINVERTEBRATE ABUND 4 3 1 2 2 2 1 0.81
NlZOZ PRIMARY PRODUCTION 4 3 1 2 2 2 0 0.81
N1203 NUTRIENTUPTAKESTUDIES 3 4 0 2 2 2 0 0.79
N 1204  STAND.  CROP PARTICULATE ORGANIC 3 4 0 2 2 2 0 0.79
N13OO”‘SUBSTRA-I’E”’ 3 2 3 0 3 1 2
N1301 SURFACE  COMPOSITION  - VISUAL 4 2 2 1 3 1 1 0.88

A P P E N D I X  C - 8
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Appendix  C6 GXII.

CIS SURVEY
HABITATRESULTS
(14)clpCul (I)mpo~nnI  (C)rilical
(A)vailnblc  (I)nadcquak  (M)issing

NEEDS AVAIIABILITY COLL
N A

H I C A I MY GAP

Nl3O2 SURFACE  COMPOSITION  - MEASURED 3 3 1
Nl303  EMBEDDEDNESS  -VISUAL. 4 2 2
N13ODJ  EMBEDDEDNESS  -MEASURED 3 2 4
N1305 SURFACE  FINES  -VISUAL 4 2 2
N1306 SURFACE  FINES -MEASURED 3 2 3
N1307 PEBBLE COUNTS 2 3 1
N13OS CORE SAMPLE 3 3 1
N1309 BEADLOAD 3 2 3

1 3 1
1 3 1
1 4 1
1 3 1
13 1
12 1
1 2 2
1 3 1

1 OAG
1 0.88
1 1.06
1 0.88
0 1.00
0 0.92
0 0.95
0 1.00

N1310 Z BEDROCK 2 2 2 1 2 1 1 1.00.
N1400 l ** HABIT’ATTYPEAND  COVER l ‘* 1 3 3 1 3 0 2
N1401 HABITAT CIASS OR CHANNEL  UNIT 2 0 0 0.91
N1402  AREA BY HABITAT CLASSNNIT
N1403  VOLUME  BY HABITAT CLASSNNIT
N14O.l POOIsRIFFLE  RATIO
N1405 POOL QUALrrY
N1406 POOL FREQUENCY
N1407 MICROHABITATFORMED  BY
N14OS MICROHABITATDIVERSITY
Nl409  AMOUNT OF COVER
N1410  TYPE OF COVER
N1411 COVER COMPLEXITY
N1412  WOODY DEBRIS  COUNT
N1413  WOODY DEBRIS  VOLUME
N1414  OVERHANGING  VEGETATION
N141S  UNDERCUT  BANKS

1
1
2
2
3
2
2
2
3
2
1
2
1
1

3
3
3
4
4
2
3
3
3
3
4
3
2
3
3
-2

3 2 4
3 2 4
3 2 4
3 2 4
3 3 4
3 2 4
2 2 4
2 2 4
4 2 5
2 2 4

2 2 4
3 2 4
4 2 5
3 2 4
3 2 4

0
0
0
0
0
0
0
0
0
0
0
0
0
0

0 0.98
0 0.98
0 0.90
0 0.87
0 0.86
0 026
0 0.86 .
1 0.97
2 0.80
2 086
0 0.98 c
0 0.98
0 0.98
0 0.98

N1416  MAX DEPTH  BY CHANNEL  UNIT 2 d 2 2 4 0 0 0.86
NlSOO  l ** RIPARIAN AND STREAMBANKS  l ** 2 2 3 1 3 0 0
NlSOl CONDITION OF RIPARIAN ZONE 2 1 6 3 3 1 1 1.07
N1502  RIPARIAN VEGETATION TYPE 1 3 4 2 4 1 1 1.11
NlS03 RIPARIAN  VEG. DIVERSITY 2 15 3 2 1 0 1.02
NlSO4 STREAMBANKSTABILITY 2 3 4 2 3 1 0 1.03
NlSOS AMOUNT OFSHADE 2 2 5 3 2 1 1 1.00
NlSO6 R4 USFS GREENLINE 2 0 2 2 1 0 0 0.75
NlS07 WOODY  SPECIES  REGENERATION 2 1 5 3 3 1 0 1.04
NlSOS ENCROACHMENTS  IN RIPARIAN ZONE 2 1 5 3 3 1 0 1.04
N1509  FLOODPLAIN WIDTH 3 2 3 3 2 1 0 0.86
NlSlO GRAZING UTILIZATION 2 1 5 2 3 1 0 1.10

-NlSll SERAL  (SUCCESSIONAL)  STAGE 2 1 3 4 1 0 0 0.77
NlS12 WOODY  DEBRIS  RECRUITMENT POTENTIAL 2 1 4 2 3 1 0 1.0s
NlS13 VEGETATION CONDlTION IN FLOODPLAIN 3 1 4 2 3 1 0 0.98
NlS14  POTENTIALNAlUlbUVEGETATlON 3 1 4 3 2 1 0 0.91
NlSlS IN-CHANNELLWD 2 1 4 2 3 1 0 LOS
NlS16 IN-FLOODPLAIN LWD 2 2 3 2 3 1 0 0.99
NlGOO l ** HABITATANALYSIS  AND SUMMARIES l ** 2 2 2 1 3 0 0
Nl601 SEDIMENT  YIELD  MODELS 1 0.89

NlG02 RlR4 FISHSED 1
N1603 LIMITING  FACTORS ANALYSIS 1
N1604 CHANNELDYNAMICS 4
NlGOS  CHANNELGEOMETRY 4
NlGOG CI-IANNBLSTABILllT 3
N1607 IFIM MINIMUM STREAM  FLOW 1

NlGO8  EPA RAPID  BIOASSESSMENT 3
NIGWJ BIOTIC CONDl-l-ION INDEX 3

N1610  RESIDUAL POOL DEPTH 4

NlGll RIPARIAN  RATEOFRECOVERY 3

N1Gl2REMOTESENSlNG/AERlALPHOTOS 3
NlG13 GIS APPLICATIONS 4

NlG14 CHANNELUN~DlSTRlBUTION 4
NlGlS CHANNELNEIWORK  RIPARIAN ANALYSIS 3

NlGlG CUMULATIVE  EFFECTS  ANALYSIS 0

5
1
4
2
2
3
4

2
2
1
1
3
3
1
2
4

1 1
1 1
3 2
2 3
2 2
2 3
4 0

1 1
1 1
1 I
5 2
2 3
3 1
1 1
3 1

5 0

3
1
1
1
2
1
5
2
3

3
4
3
5
3
3
5

0 0
0 0
3 0
1 0
1 0
1 0
1 0

1 1
0 1

0 0

1 I
0 0
1 1
0 0
1 0
2 0

0.80
I.23
0.73 >

0.80
0.78
117

0.83
0.74

0.67
1.0-i
0.75
0.95
0.67
1.00
1.49

APPEIIDIX  C - 9
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Appendix C7

CIS SURVEY
IIABITAT  RESUL-IS
(1I)cJpCul (1)mportant  (C)ritical
A)vaibblc (I)nadcquatc (M)is+q

Total Numbcr of Surveys  Rctumcd

IDAHO, OREGON.  AND WASI  IINGTGN Apr-92
“‘SYS-J-JZM -I-IX1 INICAL  V I E W ”

NEEDS AVAIIAIJILJTY COLL
N A

H I C A I MY

N700 l ** DRAINAGE BASIN CHARACIERISTJCS l ** 7 4 5 G 8 0 3 GAP
N701 ECOREGION 4 4 3 5 4 0 0 0.75
N702 GEOLOGY 4 3 3 5 3 0 0 0.72
N703 FJKE  HISTORY G 3 2 3 G 0 0 0.70
N704 LANDUSE  - QUALITATIVE 2 9 3 5 7 0 1 0.86
N705  lANDUSE  - QUANTITATIVE 3 7 7 3 10 0 0 1.00
N706  LANDOWNERSHIP 5 6 2 6 4 0 1 O.G8
N707  RIVER  PROTECTJON 1 8 6 7 4 0 3 0.89
N708 WATERSJIED  MANAGEMENT 1 7 11 4 11 0 0 1.11
N709  SlREAhWDE MANAGEMENT 0 7 10 2 10 0 1 1.19

N710 VALLEY  SEGMENTTYPE 3 5 3 1 8 0 0 . 0.95
Nfll LANDTYPE 5 3 1 2 5 1 0 0.73
N712 ROAD CONSTRUCTION 4 4 4 3 G 0 0 0.86
N713 VEGETATION 3 5 5 3 G 0 0 0.92
N714 SOlLs 3 7 2 3 5 0 0 0.81
N715 CLIMATE 6 4 2 4 4 0 0 0.67
N800  l ** SlRJZ.AM CHANNEL  CI-lARAClERISTICS l *O’ 3 8 4 1 12 0 3
N8Ql CHANNELTYPE 4 3 5 4 s 0 2 0.85
N802 STREAM GRADIENT 4 4 6 6 5 0 5 0.84
N803  STREAM ORDER 5 6 2 6 4 0 2 0.68
NSO? SINUOSITY 7 3 2 4 6 0 3 0.66
N805  WETTED WIDTH 2 5 4 2 7 0 1 0.95
N806  BANKFULL  CHANNEL 3 4 3 2 G 0 2 0.89
N807  MJZAN DEPTH 4 4 3 2 6 0 2 0.85
N808 MAXIMUM  DEPTH 3 4 2 1 6. 0 1 0.88
NSO9 PROFILE 6 3 1 2 6 0 2 0.67
N810 AREA/VOLUME  BY CHANNEL  UNIT-TYPES 2 4 2 0 6 0 1 1.00
N900 l ** BARRIERS,  DIVERSIONS,  SCREENS  l ** 4 6 2 3 9 0 0
N901 NATURAL  BARRIERS,  FALLS. ETC 4 5 5 4 7 0 3 0.88
N902 MANMADE  BARRIERS,  CULVERTS,  ETC 2 7 7 3 10 0 3 1.04
N903 WA-lER~DIVERSI0N.S.  DEWATERING 1 6 8 3 9 0 0 1.10
N904 SCREENED/UNSCREENED DIVERSIONS 1 8 6 3 10 0 1 1.05
N905  IJfl-ERMl-TT~  BARRIERS 4 4 2 2 7 0 1 0x1
NlOOO l ** WATER QUANTITY l ** 3 5 8 2 12 0 1
NlOOl STREAMFLOW 2 6 10 7 7 0 3 0.98
N1002  STREAM STAGE 5 0 3 3 3 0 1 0.70
N1003  ANNUAL HYDROGRAPH 4 3 5 4 6 0’ 1 0.87
NlOO4 INSTRMM  WATER RIGHTS 3 4 7 7 4 1 1 0.91
NlOOS DIVERSION WATER RIGHTS 2 4 8 6 6 0 1 0.97
N1006  GAGED  IRRIGATION FLOW 3 2 6 1 8 0 0 1.0s
NllOO ‘** WATER QUALITY  *** 3 4 6 1 11 0 1
NllOI TJZMPERATLJRE  - INSTANTANEOUS 8 7 4 5 8 0 7 0.75

N1102TJZMPERATURE-MAwkIlN 5 9 7 4 10 0 6 0.92
N1103  TEMPERATURE  - CONTINUOUS 5 7 5 3 8 0 3 0.88
NI104 TURBIDJTY 9 3 4 2 8 0 4 0.77
NllO5 CONDUCTIVITY G 6 2 2 8 1 5. 0.82
NI 106 DISSOLVED  OXYGEN 11 2 4 4 10 0 5 0.69
N 1107 TOTAL DISSOLVED  SOLIDS 9 3 1 1 9 0 2 O.GG
N1108  NUTRIENTS 9 2 3 1 10 0 3 0.75
N1109 METALS 8 5 1 2 8 J 2 0.72

N1110ALKALINI-lY/HARDNESS 7 5 2 1 10 0 3 0.79
Nllll  PI-I 9 4 I 2 9 0 4 O.GS
Nl200  l ** INVERTEBRATES.  GENERAL BJOYJC l ** 8 1 1 0 8 1 0
NI’OI MACROINVERTEBKATEABUND 8 4 3 2 10 0 3 0.77
N1202  J’RIMARY PRODUCTION G 2 2 0 6 1 0 O.&i
N1203 NUTRJENTUPTAI(E!STUDIES G 1 1 0 5 2 0 0.80
N1204 STAND. CROP PARTICULnTE  ORGANIC 4 3 1 0 6 I 0 0.8s
N 1300  l -- SUBSTRATE  l ** 4 5 2 0 9 1 0
Nl301  SURFACE COMPOSITlON - VJSIJAL 4 4 3 2 G 0 3 0.85
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Appendix  0 ca-tl.

CJS SUJtVEY
IiABlTATRESIJLTS
(JI)clpful (I)mportant  (C)riticaJ
(A)\nilnblc  (I)nadcquatc (M)ising

NEEDS AVARABILIT-Y COLL
N A

H I C A I MY GAP

N1302  SURFACE  COMPOSITION  - MFASURED G 3 2 1 6 1
NlM3 EMBEDDEDNESS  -VISUAL 4 5 1 2 5 0
N13&I EMBEDDEDNESS  - MMURED 5 3 4 2 6 1
Nl305 SURFACE FINES - VISUAL 3 5 3 2 6 0
N1306 SURFACE  FINES - MMURED 3 4 2 0 6 0
NlM7 PEBBLE COUNIS 3 2 2 0 6 0

Nl308 CORE SAMPLE 3 2 2 0 5 1
N1309  BEADLOAD 2 3 2 0 5 0

1 0.82
0 0.74
1 0.91
2 0.89
1 0.94
1 0.93
0 1.01
0 1.00

N1310 % BEDROCK 3 2 3 1 5 0 1 0.92
Nl400 l ** HABITATTYPEAND  COVER *** 4 6 5 0 13 1 3
N1401 HABITATCLASS OR CHANNELUNIT 3 3 - 5 2 7 0 3 0.98
N1402  AREA BY HABITAT UASSNNIT 3 4
N1403  VOLUME  BY HABITATCLASSNNIT 4 3
N1404 POGIzRIFFLE  RATIO 1 8
N1405  POOL QUALITY 4 4
N1406  POOL FREQUENCY 3 4
Nl407 MICROHABITAT FORMED  BY 3 3
N1408  MICROHABITATDIVERSITY 3 2
N1409  AMOUNT  OF COVER 1 8
Nl410 TYPE OF COVER 4 5
Nl411 COVER COMPLJXITY 3 5
N1412 WOODY DEBRIS  COUNT 3 4
N1413  WOODY DEBRIS  VOLUME 3 6
N1414  OVERHANGING  VEGETATION 1 6
N141S  UNDERCUT  BANKS 2 5

4 2
1 1
3 2
2 2
2 2
2 1
3 1
3 2
2 1
2 1
4 1
1 1
2 1
3 2

7
5
a
6
5
5
5
7
7
6
6
6
5
6
5

0 3 0.94
0 1 0.75
0 3 0.98
0 3 0.80
0 2 0.83
0 1 0.87
0 1 0.92
0 3 0.98
0 1 0.86
0 1 0.89
1 1 1.0s
0 1 0.84
0 2 0.97
0 2 0.93

N1416 MAX. DEPTH  BY CHANNEL UNIT 3 2 3 1 - 0 1 0.92
NlSOO l ** RIPARIAN AND SIREAMBANKS l ** 1 7 5 1 10 1 1
NlSOl CONDITION OF RlPARlAN ZONE 0 5 8 2 7 1 1 12.5
N1502 RIPARIAN VEGETATION TYPE 4 4 6 4 7 0
N1503 RIPARIAN V-EG.  DIVERSlTY 3 5 4 3 6 0
N1504 STREAMBANK STABILITY 1 7 6 1 10 0
NlSOS AMOUNT  OF SHADE 2 5 3 1 6 0
N1506 R4 USFS GREENLINE 2 3 0 .a 5 0
N1507 WOODY SPECIES  REGENERATION 2 5 2 1 5 0
NlSOS ENCROACHMENTS  IN RIPARIAN  ZONE 2 5 3 1 6 0
N1509 FLOODPLAIN WIDTH 2 6 0 2 4 0
NlSlO GRAZING  UTILIZATION 0.5 5 2 6 0
NlSll SERAL (SUCCESSIONAL)  STAGE 2 4 1 2 4 0
N1512 WOODY DEBRIS  RECRUITh4ENT POTENTIAL 2 4 4 1 6 0
NlS13 VEGETATION CONDITION IN FLOODPLAIN 2 5 2 3 4 0
N1514 POTENTIAL NATURAL  VEGETATION 2 2 4 .2 4 0
NlSlS IN-CHANNEL LWD 2 4 5 1 7 0

2 0.91
2 0.89
2 1.13
1 0.98
1 o.so
1 0.92
2 0.98
1 0.75
2 1.11
1 O.SO
0 103
2 OX2
0 0.96
2 1.07’

NlS16 IN-FLOODPLAIN LWD 2 6 2 1 6 0 1 0.93
N1600 l ** HABITAT ANALYSIS  AND SUMMARJES **= 2 9 0 1 8 1 1
N1601 SEDIMENT YIELD MODELS 7 - 0 1 8 0 0 0.62
Nl602 RlR4 FISHSED
NW3 LIMITING  FACTORS  ANALYSIS
NlGO4  CHANNEL  DYNAMICS
NIGOS  CHANNEL  GEOMETRY
NlGO6 CHANNEL STABILITY
N1607 IRM MINIMUM STREAM  FLOW
Nl608 EPA RAPID  BIOASSESSMENT
Nl609 BIOTIC CONDITION INDEX
N 1610 RJ?SIDUAL  POOL DEPTH
NlGll RIPARIAN  RATE OF RECOVERY
NlG12  REMOTE  SENSING/AERIAL  PHOTOS
NlG13  GJS APPLICATIONS
NlG14 CI-IANNELUNITDISTRIBUTION
NlGlS CHANNEL NETWORK RIPARIAN  ANALYSIS
NlGlG CUMULATIVE  EFFECTS  ANALYSIS

3

2
3
5
4
4
5
G
4
4
5
4
3
3
1

3
2

5
3
1
3
5
2
1
2
3
4
5
3
4
4

0 1 4

3 1 I
1 0 5
0 0 4
0 0 5
3 1 10
0 1 5
0 1 5
1 1 5
1 1 5
1 3 6
3 3 8
0 1 4
0 1 4
4 1 G

1 0 0.70

2 1 1.11
1 -0 0.94
1 0 0.65
0 0 0.71
1 0 0.9G
1 1 0.64
0 0 0.53
1 1 0.79
0 0 0.75
0 2 0.69
0 3 0.84
1 0 0.75
1 0 0.79
2 1 1.24
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Appendix  c8 IDAHO, OREGON, AND WASHINGTON
“‘SUBBASIN  TECHNICALVIEW”’

CIS SURVEY
HABITAT RESULTS
(H)clplul (I)mp&nt (C)riticaI
(A)vaihblc  (1)nadcquatc  (M)issing

hotal Number of Surveys  Returned

NEEDS AVAILABILIlY COLL
N A

H I C A I MY

I 125  1

~pr-92

GAPN700 l ** DRAINAGE BASIN CHARACTERISTICS l ** 10 21 12 10 22 2 6
N701 ECOREGION 10 24 8 17 17 0 2 0.78
N702  GEOLOGY 12 23 7 21 13 0 2 0.72
N703  FIRE HISTORY 18 14 4 13 17 0 2 0.66
N704 IANDUSE  - QUALITATIVE 6 29 14 17 20 1 6 029
N70S  LANDUSE  - QUANTnATIVE 7 24 20 13 26 1 6 0.98
N706 LANDOWNERSHIP 17 19 6 23 11 0 5 0.65
N707  RIVER  PROTECTION 9 23 18 17 20 1 8 0.90

N708 WATERSHED  MANAGEMENT
_. 4 26 2.5 8 33. 2 3 1.11

N709 STREAMSIDE  MANAGEMENT 2 28 25 8 31 2 9 1.13
N710  VALLEY  SEGMENT-I-YFE 13 21 7 822 2 3 O-85
N711  LANDTYPE 15 20 5 13 15 3 2 0.7s
N712 ROAD CONSTRUCTION 10 22 l.3 16 18 1 5 0.85
N713 VEGJZTATION 8 28 10 11 22 1 3 0.89
N714  SOILS 930 5 16 16 0 2 0.76
N715  CLIMATE 14 24 4 19 12 0 1 0.67
N800 l ** STREAM CHANNELCI-IARACTERISTICS l ** 3 13 4 3 13 0 6
N801 CHANNELTWE 3 19 6 9 14 1 12 0.90
N802  STREAk  GRADIENT 2 25 2 9 17 0 12 025
N803 STREAM  ORDER 5 18 2 13 9 0 7 0.73
N804 SINUOSlTY 3 20 1 3 16 1 6 0.91
N805  WETTED WIDTH 3 ‘A 4 6 17 1 11 0.92
N806 BANKFULL  CHANNEL 3 18 3 6 14 1 7 0.89
N807MEANDEPTH 5 18 . . 4 5 18 1 13 0.91
N808  MAXIMUM  DEPTH

,
3 19 2 3 19 1 9 0.94

NS09  PROFILE 3 17 2 3 16 2’ 9 0.95
N810 AREA/VOLUME BY CHANNEL  UNITTYPES 4 17 3 3 16 3 10 0.98
N900 l ** BARRIERS,  DIVERSIONS,  SCREENS  *** 1 7 7 3 11 0 5
N901 NATURAL  BARRIERS,  FALLS, ElC 1 17 8 12 13 0 12 0.92
N902 MANMADE  BARRIERS,  CULVERTS,  ETC 1 1s 9 8 16 0 12 0.99
N903 WATER DIVERSIONS,  DEWATERING 1 11 14 7 18 0 9 1.10
N904 SCREENED/UNSCREENED  DIVERSIONS 1 l3 12 8 17 a 9 1.04
N905 INTERMIT-I-ANT  BARRIERS 4 15 4 4 17 0 7 0.91
NlOOO l ** WATER QUANTITY l ** 1 5 7 2 10 0 1
NlOOl STREAMFLOW 1 11 12 6 14 0 8 1.07
N1002 STREAM  STAGE 1 11 5 3 12 0 3 1.02
N1003 ANNUAL  HYDROGRAPH 4 10 6 6 11 0 3 0.89
Nl004 INS-I-REAM  WATER RIGHTS 1 10 9 7 10 0 5 1.00
N1005 DIVERSION  WATER RIGHTS 2 8 9 6 10 0 2 1.00
N1006 GAGED IRRIGATION FLOW 3 6 7 2 10 1 0 1.08
N 1100 l ** WATER QUALIlY  l ** 1 4 6 1 9 0 2
NllOl TEMPERATURE - INSTANTANEOUS 4 9 9 6 12 2 11 1.01
N1102TEMPERATURE-MAX/MIN 5 9 11 1 20 2 9 1.14
N1103 TEMPERATURE - CONTINUOUS 3 9 12 1 16 3 6 1.25
NllO4 TURBIDITY 7 13 5 2 17 2 4 0.96
NllOS CONDUCIIVI-lY 4 13 3 5 12 2 7 0.90
NllO6 DISSOLVED  OXYGEN 5 11 6 3 1s 3 8 1.02
N1107  TOTAL  DISSOLVED  SOLIDS 5 11 3 2 13 3 6 0.97
N1108 NUTRIENTS 6 10 5 1 12 5 4 1.10
N1109 METALS 4 9 5 0 12 3 4 1.14
NlllOALKALINITY/HARDNESS 4 9 4 1 12 3 5 1.07
Nllll PH 3 11 4 2 12 3 6 1.06
Nl200 l ** INVERTEBRATES,  GENERAL  BIOTIC l *’ 3 12 1 0 12 1 4
N1201 MACROINVERTEBRATE  ABUND 5 1s 1 0 12 5 4 1.06
N1202  PRIMARY PRODUCTION 6 10 1 0 8 6 1 1.09
N1203  NU-lRIENTUPTAKE~DlES 7 6 1 0 5 7 0 1.11
N1204 STAND.  CROP PARTICULATE ORGANIC 5 7 1 0 6 5 1 1.10
Nl30O”*SUBS~TE”’ 3 8 4 1 9 2 4
N1301 SURFACE COMPOSITION  - VISUAL 3 16 5 4 1s 1 10 0.97
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Appendix c8 Cod.

CIS SURVEY
HABITATRESULTS
(Ii)elpful (I)mpoflanl  (C)ritical
(A)vaiIablc  (I)nadequatc (M)=ing

NEEDS AVAILABILITY COLL
N A

H I C A I MY GAP

N1302  SURFACE  COMPOSITION  - MEASURED 5 13 2
N1303  EMBEDDEDNESS.-  VISUAL 5 14 2
N1304  EMBEDDEDNESS  - MIXSURED 5 11 s
N13OS SURFACE  FINES -VISUAL 4 14 3
N1306 SURFACE  FINES -MEASURED 4 11 4
N1307  PEBBLE COUNTS 4 8 2
N1308  CORE SAMPLE 8 9 1
N1309  BEADLOAD 7 7 3

2 14 2 4 0.93
2 12 2 8 0.93
1 14 2 3 1.03
4 10 2 8 0 . 9 2

1 12 3 2 1.07
1 9 2 2 0.97
1 10 3 2 0 . 8 7

1 11 2 2 0 . 9 2

N1310 % BEDROCK 8 8 2 2 12 1 5 081 ,
N1400 l ** HABlTATTYPE  AND COVER  l *- 2 7 7 1 9 2 4
N1401 HABITAT CLASS  OR CHANNEL UNIT 3 15 -5 5 12 1 10 0.94

4 15
5 11
1 15
2 13
2 12
3 9
3 10
2 17
3 15
5 10
5 12
5 12
3 16
5 1s

i i 12 2
4 2 13 2
7 5 12 2
9 3 16 2
9 4 14 2
3 1 9 2
3 1 10 2
7 4 14 2
5 2 13 2
4 1 12 3
6 2 12 4
2 0 9 6
6 6 10 3
s 5 11 3

9 0.95
6 0.98

10 1.05
8 1.12
8 1.10
4 1.04
4 1.04
8 1.04
7 1.04
4 1.04
6 1.05
4 1.15

10 0.98
10 0.95

N1402  AREA BY HABlTAT CLASS/UNIT
N1403  VOLUME  BY HABITAT CLASSRlNlT
N1404 PO0L;RIFFl-E  RATIO
N1405  POOL QUALITY
N1406  POOLFREQUENCY
N1407  MICROHABITAT FORMED BY
N1408  MICR0HABITATDlVERSIl-Y
N1409 AMOUNT OF COVER
N1410  TYPE OF COVER
N1411 COVER  COMPLEXITY
N1412  WOODY DEBRIS  COUNT
N1413  WOODY  DEBRIS VOLUME
N1414  OVERHANGING  VEGETATION
N1415  UNDERCUT  BANKS
N1416  MAX. DEPTH  BY CHANNEL UNIT 3 13 2 2 8 4 5 1.05
NlSOO  l ** RIPARIAN  AND STRI%%MBANlCS  l ** 1 8 7 1 10 2 5
NlSOl CONDITION OFRIPARlAN  ZONE 1 13 12 3 17 1 10 1.16
NlS02 RIPARlAN VEGETATION TYPE 2 15 4 2 13 2 7 1.05
N1503  RIPARIAN VEG.  DIVERSTTY 5 1s 2 3 13 2 8 0.91
N1504 STREAMBANKSTABnrrY 1 16 10 3 17 2 10 1.14
NlSOS AMOUNT  OF SHADE 2 19 5 0 19 2 s’ 1.11
N1506  R4 USFS GREENLINE 3 10 1 1 9 2 4 0.97
NlS07  WOODY SPECIES REGENERATION 1 13 3 1 9 4 5 1.19
N1508 ENCROACHMENTS  IN RIPARlAN ZONE 1 13 6 1 14 2 3 1.16
Nl509 FLOODPLAIN WIDTH 6 8 3 0 12 2 3 0.98
NlSlO GRAZING  UTILKKHON 2 15 8 2 17 2 7 1.12
NlSll SERAL  (SUCCESSIONAL)  STAGE 3 14 1 2 10 3 4 0.98
N1512 WOODY DEBRIS  RECRUITMENTPOTENTlAL 1 14 4 2 11 3 4 1.11
N1513  VEGETATION CONDITION  IN FLOODPLAIN 2 15 2 2 11 3 4 1.03
NlS14  POTENTIAL NATURALVEGETATfON 2 15 2 2 9 4 2 1.07
NlSlS IN-CHANNEL LWD 3 10 7 2 12 3 5 1.13
N1516 IN-FLOODPLAIN LWD 4 12 2 0 11 4 3 1.09
N1600 l ** HABITATANALYSISANDSUMMARIES l ** 1 8 4 0 11 1 2
N1601 SEDIMENTYIELD MODELS 4 10 G 3 13 2 3 1.02

N1602  RlR4 FISHSED
N1603  LIMITING FACTORS ANALYSIS
N1604 CHANNEL DYNAMICS
N16OS  CHANNEL  GEOMEIRY
N16O6 CHANNELSTAB1LlT-Y
N1607 IFIM MINIMUM STREAM  FLOW
N1608 EPA R4PlD BIOASSESSMENT
N1609 BIOTIC CONDITION INDEX
N1610  RESIDUAL POOL DEPTH
Nl611 RIPARIAN  RATE OF RECOVERY
N1612  REMOTE  SENSING/AERIAL  PHOTOS
N1613  GIS APPLICATIONS
N1614 CHANNEL UNlTDISTRIBUTION
N1615 CHANNEL NETWORK RIPARIAN  ANALYSIS
Nl616 CUMULATIVE  EFFECTS  ANALYSIS

4 6 4
4 10 8
3 12 1
3 11 1
4 15 2
5 14 2
6 6 2

7 8 1
3 11 2
4 12 2
6 7 1
5 9 3
3 7 1
3 7 2

4 7 11

2 9 2 3
0 1s 4 3
0 12 3 1
0 11 3 0
0 17 3 4
2 11 4 5

0 6 7 2
0 8 6 3
0 11 4 1
1 12 3 2
0 10 1 1
0 11 3 1
1 6 3 3
0 8 2 1
0 15 5 3

1.00
1.22
1.04
1.05
1.03
0.99
1.17
1.03
1.12
1.01
0186
1.05
1.01
1.06
1.32

, . _. f _.._ _._..-.-.-.
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APPENDIX  D - HATCHERY PRODUCTION
Hatchery Production Regional Results

Gap Factor Comparisons
Survey Results, System Technical View

Survey Results, Subbasin  View
Survey Results, Policy View
Responses by State Agencies

Responses by Federal Agencies
Responses by Tribal Agencies

Responses by Others
Washington State Responses

Oregon State Responses
Idaho State Responses
Annotated Comments

User Contributed Questions
Hatchery Section Respondents

RESULTS
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Appendix Table D-13. CIS Hatchery Needs Survey - Annotated Comments

Interview No
_-----------
c301
1101
1109'
0128
0165
so01
WlOl
w117

Interview No
__---------a
C302
1109
1125
1129
0165
so01
w117
w122
W124

Interview No
------------
C302
1101
so01
w117
w137

Intervi'ew No
------------
C302
1101
so01
w117

Interview No
__----_-----
C302
1101
0202
W119
w121

HlOO Comments
------------------------------e--e------

Inconsistently Collected And Reported
NOT RESPONSIBLE FOR REDD COUNT REPORTING
HATCHERY REPORTS L MEMOS; PERSONAL COMM
We Collect Data On Hatchery Strays
Primarily Use Fws Data, Adquate In Most
NO COORDINATED DATA REPORTING (OTHER THA
Unsure On Avail. Some Ex., Lyons Ferry
Klickitat Hatchery

HlOl Comments
---------------------- --w---------w-----.
Maintain Regional Hatchery Release Db
NOT CODED
CODED
CODED
Cases For My Needs.
NOT CODED
Klickitat Hatchery
Coded
Wells Hatchery

H102 Comments
---------------_------------------------
Spm Database
SOURCE: HATCHERY REPORTS & PERS COMM
NEED THIS IN COORDINATED REPORT (PAC)
Klickitat Hatchery
Hatchery Only, Not Wild Escapement

H103 Comments
---------------------~~--~----~~---~~--~
Spm Database
SOURCE: HATCHERY REPORTS & PERS COMM
NEED THIS IN COORDINATED REPORT (PAC)
Klickitat Hatchery

H104 Comments
----------------------~-~-~----~~--~-----
Maintain Regional Est. Db
SOURCE: IDFG BUREAU STAFF & HATACHERIES
From ODFW - The Dalles
By Specific Stock
Punch Card Data Sole Reference

. . . _ ?
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Appendix Table D-13. CIS .Hatchery Needs Survey - Annotated Comments

Interview No
-------_____
1101
0202
SOO&
w119

Interview No
------------
C302
1101
so01
w119

Interview No
------------
C302
1006
1101
1111
w117

Interview No
---m-m------
1101
1111
so01
w117

Interview No
-----------_
1003
1101
1111
w117

Interview No
------------

1101
1110
1111
1126
so01

, so03
w119

(continued)

H105 Comments
----------------------------------------
SOURCE: HATCHERIES
To Round Butte / Pelton Trap
HOW DO I GET THIS INFORMATION?
# Trapped, Volunteers, Supplemental +

H106 Comments
----------------------------------------
S p m  D a t a b a s e
METHODS INADEQUATE FOR ACCURATE AGING
NEEDS COORDINATED
By Sex/week Contact: Joe Hymer

H107 Comments
----------------------------------------
Spm Database
NEED BY OCEAN AGE
NO AGE OR LENGTH SPECIFIC INFO
BUT BASED ON ANCIENT LITERATURE
Klickitat Hatchery

H108 Comments
----------------------------------------
SOURCE: HATCHERIES
NOT SURE I NECESSARILY UNDERSTAND
INFO SEEMS TO RESIDE AT INDIV HATCHERIES
Klickitat Hatchery

H109 Comments
----------------------------------------
DATA NEEDED ON COND OF ARR AT RACK & SPA
SOURCE: HATCHERIES, FHL
PROFILES ARE GENERALLY FOR CERTAIN TARGE
Klickitat Hatchery

HllO Comments
----------------------------------------

METHODOLOGY INADEQUATE FOR SE-PARATION
NO WILD FISH RETURN TO DWORSHAK,SEE  ABOV
HOW DO WE KNOW WILD
NEED H/W SEPARATION
NOT ALL HATCHERY FISH ARE MARKED
NEED TO KNOW EFF OF.HATCHERY ON WILD POP
Contact: Joe Hymer
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Appendix Table D-13. CIS Hatchery Needs Survey - Annotated Comments

Interview No
------------
1101
so01
Interview No
__-_--_-----
w117
w119

Interview No
--e--w------
1001
1109
0203 .
w117
w119
w121
w122
w139

Interview No
------ ----mm
1101
w117
w119

Interview No
------------
1101
1110
1111
w102
w117
w119

Interview No
__-a--_-----
1101
1111
w102

Interview No
_-----------
1126
w121

( c o n t i n u e d )

Hill Comments
--------- --------__________-------------
METHODOLOGY INADEQUATE FOR DETERMINATION
UNKNOWN-, POSSIBLY UNKNOWABLE
H112 Comments
_--_--_______-______--------- ----d------

Klickitat Hatchery
By Volunteers, Trapped, Supplemental

H113 Comments
--------'----~--------------- -____-_____

HISTORICAL SUMMARY
STAT. W-KS HISTORICAL SUMMARY
Stat. Wks? Yes Historical Summary? Yes
Klickitat Hatchery
Yes, Stat. Wks
Stat. Wks, Historical Summary
Historical Summary
Stat. Wks.

H114 Comments
-_-_-_--__-_________--------------------
SOURCE: HATCHERIES
Klickitat Hatchery
Dates Of {?}, Surplus Kills, Etc.

H115 Comments
-_-_-_______________------------------ --

SOURCE: HATCHERIES
WE USED TO.TAKE THIS DATA. AVAIL 85-89
OLD DATA HOWEVER
Scale Age Far More Important
Klickitat Hatchery
Contact: Joe Hymer

H117 Comments
-_------__-__-______-~~--------~-~~~ ----

DATA NOT COLLECTED
OLD DATA
No Value

H118 Comments
---e-------_--_-w --__--_----------------

SP/SU/FA SNAKE RIVER CHINOOK
Survivability May Be Reduced By Domest'n
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Appendix Table D-13. CIS Hatchery Needs Survey - Annotated Comments
(continued)

Interview No
---a--------
1003
1101
1111
0125
w102
w120
W123
W136
w143
w145

Interview No
---we-------
1110
1111

Interview No
---------we_
1101
w117

Interview No
---------a__
1114
1126
1129
0125
w102
w120

Interview No
---------___
1101
1110
0202
w102
w119
w121
w137

Interview No
--------__-_
1101
1110
1111
0202
w137 v

H119 Comments
-------_----_---------------------------
MERISTICS MORPHOMETRICS
MERISTICS 2MN MORPHOMETRICS 2MN
EVERYONE IS STILL WORKING ON THESE
Meristics? Yes Morphometrics? Yes
No Meristics, No Morphometrics
Meristics, Morphometrics
Meristics & Morphometrics Need More Info
Meristics & Morphometrics, Maybe
Meristics - Yes
Possibly-Depends On Mgmnt Needs

H120 Comments
------------------------------T-------------
WE DONT HAVE REPEAT SPAWNERS
I WORK IN SALMON

H121 Comments
----------------------e-w-m-------------
SOURCE: HATCHERIES
Klickitat Hatchery

H122 Comments
----------------------------------------
JACK %, JACK TYPES, SIZE OF LOSTjNOTAGS
STEELHEAD
JACK %
Jack %: Y Jack Types: Y Sz Of Lost/n: Y
Mini Jacks Vs. Normal
Jack %, Jack Types

H123 Comments
----------------------------------------
SOURCE: HARVEST MONITOR PROJECT IDFG
IDFG COLLECTS THIS INFO
ODFW - The Dalles
Unavailable Outside Subbasin
Contact: Joe Hymer
Question Punch Card Numbers
Assuming Ret'ed Punch Cards Are Accurate

H124 Comments
----------------------------------------
SOURCE: TRIBAL BIOLOGISTS
NE2 PERCE.TRIBE  IS SUPPOSED TO COLLECT
HARD TO GET GOOD DATA
ODFW - The Dalles I
Only Known In Yak Basin. +

APPENDIX D-l
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Appendix Table D- 13. CIS Hatchery Needs Survey - Annotated Comments

Interview No
-_----------
C312
1109

H200 Comments
---------------------~~~~~~~~~~------~~-
Location By Lat/brg & RR#
PERSONAL COMMUNICATION

Interview No
------------
1003
w117
w150

H201 Comments
----------------------------------------
VERY IMPORTANT
Klickitat Hatchery
Have GIS Prod Lots W/desc Attributes

Interview No
-------a----
1003
w117
w150

H202 Comments'
----------------------------------------
VERY IMPORTANT
Klickitat Hatchery
GIS Prod Lots W/desc Attributes

Interview No
------------
IO03
w117
w150

H203 Comments
--------i------------------------e------s
VERY IMPORTANT
Klickitat Hatchery
GIS Prod Lots W/desc Attributes

Interview No
---w----T---
1101
1110
1114
1129
-0125
0203
w120

H204 Comments
---------------------~~~~---~~----------
CWT LAB
FWS HAS A SYSTEM
NEEDS STANDARDIZATION
PROD CODES TO FOLLOW FROM AD-EGG-SM-AD
Particular Cqding: Yes
Particular Coding? OS, Ir, Rb.
Needs To Be Uniform For All Users

Interview No H205 Comments
-_---------- ___-------______------------------------
1101 HATCHERIES
w117 Klickitat Hatchery
w150 GIS Prod Lots W/desc Attributes

Interview No H206 Comments
----------mm ______----_________---------------------
w117 Klickitat Hatchery

(continued)
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Appendix Table D- 13. CIS Hatchery Needs Survey - Annotated Comments

Interview No
----a-------
1003
1129
0128
0203
w105
w117
w129
w131
w137
w144

Interview No
------------
1003
1111
0203
WlOl
w105
w117
w137

Interview No
------------
C302
1002
1003
1101
1110
0203
so01 .
w117

Interview No
------------
1002
1101
1111
0203
w117

Interview No
------------
1003
1101
1111
0170
0203
so01

(continued)

H207 Comments
---------------------~----------~~~~~~~~
FROM PATHOGEN/FISH CARRIER POINT OF VIEW
DISEASE FREE? SP WATER ANALYSIS FOR EACH
Specify? Does Effluent Comply W/deq Reg?
Specify: OS Only
02, NH2, Ph
Klickitat Hatchery
Pertaining To Reuse Water
Too Much Poor Logging Practices
Monitored By DOE
Complete & Current Profile

H208 Comments
------------------------~~~~~~~----~~--~
PATHOGEN RELEASE INTO ENV=I; WQ=A
FORMALIN DISCHARGE IS NOT MONITORED
OS
Have No Idea On Availability
02, NH3, Ph
Klickitat Hatchery
Monitored By DOE

H209 Comments
----------------------------------------
NMFS Survey Of Hatcheries
CAPACITY AS A FUNCTION OF FISH QUALITY
OVERLOADING CAUSES HEALTH & SURV PROB
DESIGN MEMORANDUMS-HATCHERY REPORTS
WE NEED MORE DATA HERE
OS
DENSITY EFFECTIVENESS STUDIES NEEDED
Klickitat Hatchery

H210 Comments
-----------------------~~~~~~---------~-
IDENTIFY CRITICAL UNCERTAINTIES
HAT. REPTS
.SOP'S NOT PUBLISHED IN ADEQUATE DETAIL
OS
Klickitat Hatchery

H211 Comments
----------------__------~~~~-----------~
INCONSISTENT FROM YEAR TO YEAR'
HAT. REPTS
NOT SURE WHAT YOU MEAN THERE
Gen Fits Cat-1 Haven't Tried Data Recent
OS
DOES ANYONE USE THE SAME NUMBERS?
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Appendix Table D- 13. CIS Hatchery Needs Survey - Annotated Comments

Interview No
----------a_
1002
1003
1 1 0 1
1111
0203
w121

Interview No
------------
1101
0203
w117

Interview No
------------
W118

Interview No
------------
1101
1111
0203
w105
w117

Interview No
------------
1101
1110
1129
0203
w105
w117
w120

Interview No
------------
IlOl
I129
0125
w107
w117
w144

(continued)

H212 Comments
----------------------------------------
WITH RESPECT OF ADULT RETURNS,NOT SMOLTS
NUMBER STOCKS, SPECIES, ETC
HAT. REPTS
WE KNOW LITTLE ABOUT HATCHERIES; EACH IS
OS
Reluctance To Discuss Problems

H213 Comments
----------------------------------------
IDFG-FISHERIES- BUREAU
OS
Often Later Than Desirable

H300 Comments
----------------------------------------
Net Pens, Fall Chin, Up-River Bright Stk

H301 Comments
-------a-----------------e---m----------
HATCHERY DIARIES, RPTS
RATE & FREQ UNKOWN
OS
Weight Units Fish Per Pound Per Month
Klickitat Hatchery

H302 Comments
-------------------L---------B----------
HAT RPTS MM PER MO
FISH PER LB & LENGTH
NUMBER FISH UNITS; FISH PER POUND
OS, -Units #, Per Lb.
Variable Max Load Yes Final Yes
Units-Fish Per Pound & Length _
Growth In Length, MM Per Day

H303 Comments
-----------------------------------------
H RPTS, NARRATIVES
DENSITY INDEX
Max Load: Yes Final: Yes
Max Load Yes, Final Yes
Max Load Yes, Final-Yes
Site & Facility Specific

APPENDIX D-20
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Appendix Table D-13. CIS Hatchery Needs Survey - Annotated Comments

Interview No
------------
1101
0170
W102'
w117
W118

Interview No
_--a--------
1101
w107
w117
W118

Interview No
---a----,-,-
1109

Interview No
_---w-w-----
C302
1002.
1101
1114
w102
w117
W123
w147
W148

Interview No
------------
1101
w117
w121

Interview No
_--__-_-----

C302
c312
1101
0500
w117

( c o n t i n u e d )

H308 Comments
------------------------ -------_--------

H RPTS
Gen Fits Cat.1 Haven't Tried Data Recent
Transfer Profiles Cumbersome To Track
Klickitat Hatchery
Net Pens, Fall Chin, Up-River Bright Stk

H309 Comments
-_-_________________------------------ --

H RPTS
Smolts Only (One Or Two Year)
Klickitat Hatchery
Net Pens, Fall Chin, Up-River Bright Stk

H400 Comments
---_-__-____________----------------- ---

HATCHERY REPORTS & MEMOS; PERS COMMUNICA

H401 Comments
-_-_-_______________--------------------
Maintain Regional Hatch. Rel. Db
ERROR BOUNDS SHOULD BE INCLUDED
MARKING SECTION, & HATCHERY PERSONNEL .
SOME PROBS'OF AGREEMENT IN .EARLIER YEARS
Wdf Yes, Usfws Are Tardy.
Klickitat Hatchery
Some Sites Data No Good-Predation Losses
Also Contact Peter Hahn/Terry Lovgren
Not A Good Central Location Currently

H402 Comments'
-___________________--------------------
MARKING SECTION, & HATCHERY PERSONNEL
Klickitat Hatchery
Usually In #/lb, Don't Indic How Sampled

H403 Comments .
---_----------------_-- --------------_--

Maintain Regional Hatch. Rel. Db
By Lat/long & RR filed #
HAT RPTS, PERS COMM
Determined By Management Biologists
Klickitat Hatchery

APPENDIX D-22
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Appendix Table D-13. CIS Hatchery Needs Survey - Annotated Commenls

Interview No
------------
C302
C316
I114.
1125
1134
0203
0500
w120
w122
W148

Interview No
-----------e
1003
1125
0500
so01
w117
w119
w120
w131

Interview No
_-_---------
so01
w117

Interview No
--------a---
1110
w121

Interview No
----------a-
C316
1125
0500
w107
w131

Interview No
---a--------
1003
1101
Ill1
w117
w121
WI47

(continued) .

H404 Comments
---------_________----------------------
Type Of Code Necessary: EPA Reach No.
Type Of. Code Necessary: Lat/long
NOW USING EPA REACH CODE
EPA STREAM REACH CODE
EPA REACH CODES
Type Of Cod Necess: Waterbody Codes ODFW
Determined By Management Biologists
Code Simple Numberical OTWRIA
Wdf Code
Code Necessary: Acclimated/direct

H405 Comments
----_-----------------------------------
TIMING
FIRST, LAST.
Determined By Management Biologists
FIRST, LAST
Klickitat Hatchery
First And Last
Percent Of Release By Each Date
Various. First April, Last June

H406 Comments
----------------------------------------
RELEASE YEAR BETTER
Klickitat Hatchery

H407 Comments
-_------_-_-_-_-__----------------------
NO DATA
No Idea Fish Vanish

H408 Comments
--------_-------_-----------------------
Supplementation: Yes Production: Yes
ID, VB, SUPPLEMENTATION, PRODUCTION
Determined By Management Biologists
Planning/Mgmt, Not Hatchery
Supplementation, Production

H409 Comments
----__--_____---___---------------------
SEE H399.OTHER METHODS BETTER THAN ATPAS
BPA PROSPECTS, FPC
NOT SYSTEMATIC
Klickitat Hatchery
Expensive For Routine Sampling
Collect Some Data

APPEMI)IX  D - 2 3
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Appen&x Table D-13: CIS,Hatchery  Needs Survey - Annotated Comments

Interview No
-_----------
1002
1101
1111 .
so01
w107
w117
w119
w120
w121
w133

Interview No
-----e------
1101
1147
0500
w117
w143

Interview No
------------
1003
0500
w107
w117
w131

Interview No
_-----------
1001
w107
w120
w13 1
W148

Interview No
_---------a-
1101
w107
w117
w125
w13 1

(continued)

H410 Comments
v-----w-----------_-_____-__-----------
RANGE & ERROR BOUNDS
HAT RPTS
SIZE IMP ALSO HOW QUICKLY THEY GOT TO TH
NEED NMBRS/LB & PRESMOLT/SMOLT DETERMINA
Need Average And Deviation Measure
Klickitat Hatchery
M-M., Fish/lb
Unif Rprtg-Lgth/Grams W/assoc Coeff Var
Inconsistant Sampling Raises Questions
Length/freq Data For Juveniles In Estry+

H411 Comments
------_---------------------------------
HAT RPTS
PRE-SMOLT
Determined By Management Biologists
Klickitat Hatchery
Inconsistent Definitions - Stds Needed

H412 Comments
----------------------------------------
NEEDS TO BE DONE BY QUALIFIED PEOPLE
Determined By Management Biologists
Again - Planning Or Mgmt, Not Hatchery
Klickitat Hatchery
Production

H413 Comments
----------------------------------------
VOLITIONAL, ACCLIMATED
Forced,Volitional,Acclimated,Combination
Split Release, Volitional, Acclimated
Volitional
Curr Data Only Is % Of Precocious. Males

H4 14 Comments
---_-____-__---___----------------------
INITIATING RESEARCH, SOURCES:- OTHER,IDFG
From Where To Where?
Klickitat Hatchery
To McNary Dam
Temp Avg 56, Instream Flows Vary

w133 '66-83; ‘87-90

A P P E N D I X  D-24
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Appendix Table D-13. CIS Hatchery Needs Survey - Annotated Comments

Interview No
------------
1001
1003
1109
Ill1
1125
1134
w107
w117
w120
w121
w129

H415 Comments
----------------____--------------------
TEMPERATURE, INSTREAM FLOWS
BEFORE.OR AT RELEASE; TEMP, IN FLOWS
TEMP YES INSTREAM FLOWS YES
TEMPERATURE, INSTREAM FLOWS
TEMPERATURE, INSTREAM FLOWS
TEMPERATURE, INSTREAM FLOWS
Temperature, Instream Flows
Klickitat Hatchery
Temperature, Instream Flows
Temperature Desirable
Temperature &- Instream Flows

Interview No
------------
w107

H416 Comments
----------------------------------------
Not Hatchery Responsibility

Interview No
----------,-
1 0 0 3
1101
0500
w102
w117
W118

H417 Comments
---------------------~----~------~~~~~~~
CAUSES TOO MUCH MORTALITY VIA STRESS (ID
SOURCE: IDFG MARKING SECTION-CWT LAB
Determined By Management Biologists
Not Up-To-Date
Klickitat Hatchery
Net Pen Study - FACH, UP RIVER BRIGHT

Interview No
------------
1003

H418 Comments
---------------------------------~-~~~~~
CAUSES TOO MUCH MORTALITY VIA STRESS (ID

Interview No H419 Comments
------------ ----------------------~-~~~~-------~-~-~
1003 STRESSFUL
1101 SOURCE: IDFG MARKING SECTION C CWT LAB
0500 Determined By Management Biologists
w121 Some Inhouse Clipping Confuse Others

Interview No
------------
1003
1110

H420 Comments
----------------------De--a-------------
STRESSFUL AND QUESTIONABLE BENEFIT
NO DATA

Interview No
------------
1110

H421 Comments
-____-----__________--------------------
NO DATA

(continued)
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Appendix Table D- 13. CIS Hatchery Needs Survey - Annotated Comments
(continued)

Interview No
------------
1114
w117,

Interview No
_-----------
1109

Interview No H502 Comments
_----------- ------------_---------------------------
w117 Klickitat Hatchery

Interview No H503 Comments
----we -v--v- ----------------------------------------
C302 Spm Database
IlQl INITIATING A DATABASE FROM H. RPTS
w117 Klickitat Hatchery
w143 Stds. And Definition Problems.

Interview No H504 Comments
___e---m---e ----------------------------------------
C302 Spm Database
1101 INITIATING A DATABASE FROM H. RPTS
w117 Klickitat Hatchery
w143 Stds. And Definition Problems.

Interview No
------------
1003 .,
1101
1107
w107

H422 Comments
------------________--------------------
NEEDS BETTER DOCUMENTATION
Klickitat Hatchery

H500 Comments
-------------------------------_------------
PERSONAL COMMUNICATION; HATCHERY REPORTS

H505 Comments
----------------------------------------
ALSO INCLUDE SALTWATER ENTRY SURVIVAL RA
INITIATING A DATABASE FROM H. RPTS
TO SUB-BASIN TO RACK STREAM
Not Hatchery Responsibility

A P P E N D I X  D - 2 6
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Appendix Table D-13. CIS Hatchery Needs Survey - Annotated Comments

Interview No
--e-------e_
1001
1003
1109,
1110
1126
1129
1134
1137
1147
0125
0128
0202
so01
w102
w107
W108
w117
w120
w121
W125
w129
w131
W146
W148

Interview No
----------we
1001
w107
w120

(continued)

H506 Comments
----------------------------------------
TO SUBBASIN, TO RACK
SUBBASIN, RACK
TO SUB-BASIN TO RACK
TO SUBBASIN, TO RACK, LOWER GRANITE DAM
TO SUBBASIN, TO RACK
TO SUBBASIN, TO RACK
TO SUBBASIN; EPA REACH OR STREAM
TO SUBBASIN, TO RACK
TO SUBBASIN
To Sub-Basin? Yes To Rack? Yes
Other? To Harvest Of Escapement.
To Sub-Basin? Yes To Rack? Yes
SUBBASIN, RACK
Sub I, Rack A, Other Not All Represented
Subbasin, Rack, Dams
Subbasin, Rack
To Sub-Basin Yes, To Rack Yes
Overall
To Subbasin, To Rack A, Punchcard
To Subbasin, To Rack
To Subbasin 61 To Rack
To Rack & Catch
Total
Yes - Sub-B&in, rack & Straying Rates

H507 Comments
---------------------~-----~~~---~~--~~-
DEFINE?
Can Calc Certain Points From Existg Data
Not Sure What This Is

A P P E N D I X  D - 2 7
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Appendix Table D-14. Hatchery Data Needs Survey User-contributed questions

September 25, 1991

H199 Data Element
----------------____------------------
BLOOD PRESPAWNING MORTALITY- NUMEROUS CAUSES
VERT TRANS PATHOGEN PREVALENCE. IPNV & BKD Import:
Hatchery Ocean (by Area?) Commercial Harvest
Hatchery Col. R. Commercial Harvest.
Hatchery Commercial Harvest - ODFW - Portland
Ocean Harvest
Mating Scheme - More Descrptive Than Spawners

H299 Data Element
_______----------_--------------------
HATCHERY DISEASE HISTORIES 6r PRESENT CLASSIF
PERMIT SYSTEM FOR RECEI,PT/MOVEXEZIT  OF DISEASED FISH
MONTHLY BUDGET MONITORING

H399 Data Element
_________--___--____------------------
PHYSIOLOGIC INDEX WORK AT PRERELEASE. ADD TO H306

H499 Data Element
__-______--___--_______^______________
STOCK HEALTH @ RELEASE. INCLUDE PHYSIOLOGIC INDEX
List Of Annual Reprogramming
Shape At Release - Correlates W. Changes In ATPase
Quality Control - Marking Method
SURVIVAL RATE TO RELEASE. INCLUDE DISEASE HISTORY

H599 Data Element
__-________-____---_----------- -------
SMOLT SALTWATER ENTRY SURVIVAL RATE
IN BASIN SMOLT SURVIVAL

H699 Data Element
_--______--__---__--------------------
Historical Trends of all of the above
System Operations (Flow, Temperature, Spill)
Water Temperature Details.
HATCHERY RES ACTIVITIES (EVAL)-WHAT/WHERE/WHEN-.-
FRY TO PARR SURVIVAL -
INFLUENCE OF SEDIMENT, COVER, HABITAT
PARR TO SMOLT SURVIVAL
STOCK HISTORY/GENETIC PROFILE
HATCHERY EFFECTIVENESS ASSESSMENT - VIABLE PRODUCT
HATCHERY EFFECTIVENESS - COST/BENEFIT
IN HATCHERY MORTALITY OR MARKED FISH-CWT, FRS
SAR FOR CWT FISH
SAR FOR NOT CWT HATCHERY FISH
HEALTH INDICES - MORE DATA
COORDINATED RELEASE NUMBERS, DATE, BR.YR  AGE LOC.
STURGEON-FEASIBILITY
Smolt To Smolt (to Mouth Of River)
Length Of Time Adults Held Prior To Spawning
Temperature Units To Ponding
Type Of Incubation
Water Temperature Manipulation
Water Temperature During Holding Of Adults
Main Stem & Esturine Survival (Large river losses)

Need
----

2
3
3

3
3
3

Avail. SurveyP
------ -----___

I
I

A
I
I

1003
1003
0125
0125
0202
w129
w143

Need Avail. Surveyif
---- ------ --------

3 A 1003
3 M 1003
3 I I129

Need Avail. SurveyPL
---- ------ ^-------

3 A 1003

Need Avail. Surveys
---- ------ ----e-m-

3 A 1003
3 I w102
3 M W136
2 I w143
3 A 1003

Need Avail. Su rvey#
--a- ------ --------

3 I 1003
2 I 1003

Need Avail.
---- ---mm-

3
3
3
3
3
3
2

3

2
2
2
2
2
3

I
A
I
A
I
I
I

I

I
I
I
I
I
M

Survey#
----e-v-
coo2
coo2
coo2
1002
1003
1003
1003
1003
1003
1003
1101
1101
1101
1121
so01
so01
w108
w120
w120
w120
w120
w120
w121

. ._. .
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Appendix Table D-15. CIS Data Needs Survey Respondents to HATCHERY SECTION

Survev Respondent

Dauble, Dennis
F i s h e r ,  T i m
Pansky, Tom
Shaw, Mark
Roger, Phil
Hays, Steven
Foster, Gene
Lackey, Robert T.
Bjornn, Ted
Allen, Stan
Bowler, Bert
Hassemer, Pete
Holubetz, Terry
Kiefer, Sharon
McArthur, Tom-
Moore, Virgil
Reid, Will
Rogers, Tom
Bowles, Ed
Cannamela, Dave
Hauck, Kent
Leitzinger, Eric
Buettner, Ed
Cochnauer, Tim
Duke, Rodney
Scully, Richard
Lukens, Jim
Dawley, Earl
Ledgerwood, Richard
Hawkes, Clayton
Smith, Bob
Winans, Gary
Larson, Ed
Wasson, Norm
Whitman, Si
Anderson, Duane
Robart, Randy
Massey, Jay
Carmichael, Rich
Nyara, Bill
Phelps, Jim
Corrarino, Charlie
Buckman, Bob
Eddy, Bruce
Hymer, Joe
Larrick, Walter
Smith, Bruce
Kutchins, Keith
Rowe, Mike
Wick, Sarah
Athem, Jim
Tanovan, Bolyvong
Crase, Frederick
Miller, Bill

Affiliation Location

Batelle Memorial Institute Richland, WA
Bonneville Power Administration Portland, OR
Bonneville Power Administration Portland, OR
Bonneville Power Administration Portland, OR
CR Inter-tribal F.ish Commission Portland, OR
Chelan County PUD Wenatchee, WA
DEQ - Water Quality Division Portland, OR
EPA Environmental Research Lab- Corvallis, OR
ID Coop Fish & Wildlife Unit Moscow; ID
Idaho Dept. of Fish & Game Boise, ID
Idaho Dept. of Fish Q Game Boise, ID
Idaho.Dept. of Fish & Game Boise, ID
Idaho Dept. of Fish & Game Boise, ID
Idaho Dept. of Fish & Game Boise, ID
Idaho Dept. of Fish & Game Boise, ID
Idaho Dept. of Fish L Game Boike, ID
Idaho Dept. of Fish & Game Boise, ID
Idaho Dept. of Fish & Game Boise, ID
Idaho Dept. of Fish t Game Eagle, ID
Idaho Dept. of Fish & Game Eagle, ID
Idaho Dept. of Fish & Game Eagle, ID
Idaho Dept. of Fish & Game Eagle, ID
Idaho Dept- of Fish C Game Lewiston, ID
Idaho Dept. of Fish & Game Lewiston, ID
Idaho Dept. of Fish C Game Lewiston, ID
Idaho Dept. of Fish & Game Pocatello, ID
Idaho Dept. of Fish & Game Salmon, ID
National Marine Fisheries Serv Hammond, OR
National Marine Fisheries Serv Hammond, OR
National Marine Fisheries Serv Portland, QR
National Marine Fisheries Serv Portland, OR
National Marine Fisheries Serv Seattle, WA
Nez Perce Tribe, Fisheries Lapwai, ID
Nez Perce Tribe, Fisheries Lapwai, ID
Nez Perce Tribe, Fisheries Lapwai, ID
Northwest Power Planning Council Portland, OR
Oregon Dept. Of Fish & Wildlife Maupin, OR
Oregon Dept, of Fish 6: Wildlife Clackamas, OR
Oregon Dept. of Fish 61 Wildlife Lagrande, OR
Oregon Dept. of Fish & Wildlife Madras, OR
Oregon Dept. of Fish & Wildlife Pendleton, OR
Oregon Dept. of Fish & Wildlife Portland, OR
Oregon Dept. of Fish & Wiidlife Seaside, OR
Pacific Power Co. Portland, OR
Pacific States Marine Fish. Corn- Battle Ground, WA
Roza Irrigation District Sunnyside, WA
Salmon National Forest Salmon, ID
Shoshone-Bannock Indian Tribes Fort Hall, ID
Shoshone-Bannock Indian Tribes Fort Hall, ID
US Army, Corps Of Engineers Walla Walla, WA
US Army, Corps of Engineers Portland, OR
US Army, Corps of Engineers Portland, OR
US Bureau of Reclamation Boise, ID
US Fish & Wildlife Service Ahsahka, ID

,.
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Appendix Table D- 15. CIS Data Needs Survey Respondents to HATCHERY SECTION

Survey Respondent

Herrig, Dan
Beeman, J o h n
Banks, Joe
LaMotte, Ed
Olney, Fred
Roth, Tim
Overton, Kerry'
Anderson, Kathy
Donnelly, Robert
Moffitt, Christine
LeFleur, Cindy
Aksamit, Richard
Anderson, Ted '
Castaneda, Ron
Pedersen, Paul
Amos, Kevin
Appleby, Andy
Foster, Robert
Fuss, Howard
Hopley, Bill
Michak, Patty
Woodin, Rod
Wagner, Paul
Toedtemeier, Guy
LaVoy, Larrie
Nicolay, Robin
Williams, Kenneth
Schuck, Mark
.Leider, Steven
Lucas, Bob
Hahn, Peter
Howerton, Jack
Kerwin, John
Knutson, Lea
Mongillo, Paul
Tipping, Jack
Byrne, James
Dugger, Carl
Weinheimer, John
Brown, Larry
Anderson, Eric
Lind, David

- continued -

Affiliation

US Fish t.Wildlife Service
US Fish & Wildlife‘Service
US Fish & Wildlife Service
US Fish & Wildlife Service
US Fish C Wildlife Service
US Fish & Wildlife Service
US Forest Service
US Forest Service, Nez Perce
University Of Washington
University of Idaho
Washington Dept. of Fisheries
Washington Dept. of Fisheries
Washington Dept. of Fisheries
Washington Dept. of Fisheries
Washington Dept. of Fisheries
Washington Dept. of Fisheries
Washington Dept. of Fisheries
Washington Dept. of Fisheries
Washington Dept. of Fisheries
Washington Dept. of Fisheries
Washington Dept. of Fisheries
Washington Dept. of Fisheries
Washington Dept. of Fisheries
Washington Dept. of Fisheries
Washington Dept. of Fisheries
Washington Dept. of Fisheries
Washington Dept. of Wildlife
Washington Dept. of Wildlife
Washington Dept. of Wildlife
Washington Dept. of Wildlife
Washington Dept. of Wildlife
Washington Dept. of Wildlife
Washington Dept. of Wildlife
Washington Dept. of Wildlife
Washington Dept. of Wildlife
Washington Dept. of Wildlife
Washington Dept. of Wildlife
Washington Dept. of Wildlife
Washington Dept. of Wildlife
Washington Dept. of Wildlife
Washington Dept. of Wildlife
Yakima Indian Nation

Location

Boise, ID'
Cook, WA
Longview, WA
Underwood, WA
Vancouver, WA
Vancouver, WA
Boise, ID
Grangeville, ID
Seattle, WA
Moscow, ID
BattLe Ground, WA
Cathlamet, WA
Gleenwood, WA
Kalama, WA
Mattawa, WA
Olympia, WA
Olympia, WA
Olympia, WA
Olympia, WA
Olympia, WA
Olympia, WA
Tumwater, WA
Umatilla, OR
Washougal, WA
Wenatchee, WA
Woodland, WA
Brewster, WA
Dayton, WA
Kelso, WA
Kelso, WA
Olympia, WA
Olympia, WA
Olympia, WA
Olympia, WA
Olympia, WA
Onalaska, WA
Vancouver, WA
Vancouver, WA
Vancouver, WA
Wenatchee, WA
Yakima, WA
Toppenish, WA
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