Generic Pattern 1. The Classic Scientific ReportfaResults

The classic scientific research paper has beerajsmg for over 200 years, since the Royal Society
first began accepting formal papers. It has evbfuem a loose essay into a rigidly formatted paper

with many variations depending on field and spedifpe of research. You can use the guidelines
for this genre as the basis for almasy scientific paper.

A. Logic

The classic scientific research paper mimics tisgclyzattern of scientific thought. Itis, in effea
structured story of the research which was condudteomits all of the little diversions, confus®
and minor re-directions which go on in actual reslea So it is not a true story. It's a sum obéll
the iterations of research.

The paper haswo stories to tell First, it tells the story of the scientistteought --in the
introduction and the discussion. Second, it thksstory of the scientiststion -- in methods and
results. The logic of these two stories is diffeéyso the methods and results are really a separat
story within the overall story.

The introduction and discussion are essentiallglfgin logic and organization. The introduction
presents:

1) What we think we know about something and, gives,
2) What we might hypothesize about the subject.

The discussion explains:

1) How the research reported has changed or cosfininat we knew, and given this.
2) What we now might hypothesize (given the inheegrors in the work reported)

The methods and results are parallel to one anatheell. The methods explain what was done and
the results explain what was discovered as a re$@ach method. Therenust be a method
explained for each result presented.



B. Logic Outline
The logical relationship between the four standaations of the scientific paper is:

Introduction
Importance of subject
What we know
Literature Review A
Literature Review B
Literature Review C
What we hypothesize this means
DandE
Methods (what we did to collect data to test the hypotheses)
Hypothesis D
1
2
3
4
Hypothesis E
Methods (what we did to analyze the data)
Hypothesis D
Hypothesis E
Results (what we found out)
Hypothesis D
1
2
Hypothesis E
1
2
3
How reliable/useful are the data gathered
Discussion
How results confirm/falsify hypotheses
D [Compare Lit Review to Results]|
E [Compare Lit Review to Results]
Implications of Findings

The discussion isynthetic. It is an attempt toombineliterature review and current results into a
new statement of what we know about a subjecs.ditganized in parallel to the introduction. You
add results and literature data to formulate new statgs about the subject and develop new
hypotheses.



C. Sample Logic for Scientific Papers

INTRODUCTION

Importance of subject

SKR-rats are endangered and we need to know hgwnitleespond to creation of new habitat.

From literature we know

A K-rats move out of crowded territories into maai habitat
B Marginal habitat may receive immigrants from gaVvestablished colonies
C In general, mixing tends to lead to genetic ditgr

We therefore hypothesize

D We will find greater genetic diversity in K-rabpulations in new or marginal habitat than in
established habitat

METHODS

We catch K-rats from new, marginal, and estabtisterritories
We take tissue samples from all rats

We do DNA fingerprinting on all samples

We compare the samples statistically

A OWDNPF

RESULTS

We caught X, X and X%, K-rats in each territory, respectively

We obtained adequate tissue samples from Y peot@mimals

We had unambiguous RFLP results for Z percethiely subset

The populations in established territories hgdificantly less genetic diversity than those in
either new or marginal territories; populations nrarginal territories were the most
genetically diverse

A OWDNPF

5 Populations in new and marginal habitat had cters from all three adjoining territories,
characters which were not shared among the thtablishied populations
6. Data are generally reliable because standardadswith low margin of error were used and

sample size was adequate, given the natural rdngeiation expected
DISCUSSION
I. Consistency with Literature

A Results confirm that K-rats move out of crowdetitories into marginal habitat
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B Results confirm that new and marginal habitat megeive immigrants from several

established colonies
C Results confirm that there is gene flow out ¢dkkshed territories into new and/or marginal

territories; no results to confirm hybrid vigor

II. Consistency with Hypothesis

D There is greater genetic diversity in margina/annew habitat, as a result of gene flow out
of established territories and mixing of populasion

lll.  Implications

E. We can actually contribute to species genetierdity and therefore to survival by creating
new habitat, even if it is marginal, as long asipapons can migrate to this habitat



D. Detailed Question Outline for the Scientific Papr — Most helpful to me in writing
papers

Abstract

What did you study, for what general reason?

What basic method did you use?

What did you find out: key data items and ketadalationships?

How do your findings agree or disagree with wies previously been found? (Optional in
abstracts)

5. What general conclusions can you draw from wbudy? (Optional)

hronNPE

Introduction (Variant 1)

What was the subject of your study?

Why is this subject worth study; why is yourdstumportant?

What particular question did your study focuswhat aspect of the subject did you focus
on?

Why did you choose to place your focus on tezeat?

What have previous researchers found regartisgtibject and this particular aspect?
What are the major data gaps in existing knogé@d What is it that is unknown?

Given what is known, what is your hypothesis?

What general approach did you take to your s{owgthods abstract)?

wmnE

©oNoOA

Introduction (Variant 2)

1. What was the purpose of your study (in practieahs)?

a) What is the situation which led to your study?

b) What will the data from your study be used for?

What is known about this subject?

What are the important data gaps and or gamsdarstanding of this subject which make it
necessary for you to conduct this study before ganuachieve the purpose of the study?
(What is known? What is not known? What needset@&riown in order for the practical
purpose to be accomplished?)

4. What are the specific study objectives, for ltdta collection and data analysis?

5. What general approach did you take to your &tudy

wn

Theory (Optional, mostly for physical science pape)

1. What is the theoretical basis for your experitAen
a) What is the theory behind your work?
b) What does the theory predict for your experirient

2. From a theoretical standpoint, what factors mastaccount for to ensure that your work is
valid?



Study Area (Optional, for field study papers)

1. Where is the study area (orient the reader)?
2. What is the general geography, climate, ancdbbtifiee study area?
3 What elements of the study area were of pagiadncern to your study? (What variables in
the study area were you concerned about measurdigraaccounting for in your study?)
4, What criteria did you use in selecting speafiedy sites?
5 What were the specific study sites selected?
a) What are the critical characteristics of thessit
b) How do the sites constitute an environment gmaice for your study?
6. What environmental variables at the sites madteict your study results, how?
7 What efforts did you make to control study sit@racteristics to ensure valid data?

Materials and Methods
For eachhypothesis/objective, you should consider answete following questions:

1. What did you do to collect data?
a) What tools did you use?
b) What procedure did you follow? (Time, sequence)
C) What controls did you apply to your work?

2. How did you analyze your data?
a) What statistical/mathematical methods did yoe asd how are these methods
appropriate for your work?
b) After your initial data analysis, how did youealyour analysis approach to address
new questions or extend the scope of your analysis?

3. In both data collection and analysis, what fectoight have influenced the validity of your
results? How? Based on these considerations, kivhas would you place on your
conclusions from your data?

Results

Foreachsection of results, answer the following questions

1. What did you find out?

a) Data collected?
b) Data relationships revealed?
2. In terms of your hypothesis or objectives, whithhe data and data relationships are the

most important?



Presentresults in graphic or tabular forrBummarizeorabstract your data in text. Do not repeat
everything in text that you have put into a tabigm@phic.

Discussion/Conclusions

Note 3: In discussion, you return to the concefribe introduction. The focus of discussionns o
how your data are consistent with previous knowdealyd confirm or falsify your hypothesis. There
are many discussion patterns. The most commonthendasiest to use, involves answering the
following questions in this order:

1. How were the data you collected and data relakips you identified consistent or
inconsistent with what has been found previously?

2. Did the data or data relationships you iderdiienfirm or falsify your hypothesis?

3. What factors could have influenced your resaiis accounted for any variation from what
was expected?
a) Are your results valid?

b) What cautions must be taken in interpreting yesults?

4. Given the level of validity of your results, how your results confirm or change the way we
look at your subject? What key questions do yesults answer or raise?

5. What conclusions, if any, can be drawn from ywark?

6. What (if anything, needs to be done in the efuwWhy?
What questions would be answered by such work?

D. Format
The format for the scientific paper varies fromrjoal to journal. Some journals, such as Ecology

are very text-oriented, primarily because theyvag theoretical. Other journals, such_as North
American Journal of Fisheries Management are m@ehic oriented.

In developing a scientific paper, consider startifity your graphics. You can do ttisforeyou do
your research. Remember that for each method g@gang to have results (2-3 methods may
contribute to one result, of course). Thereforegemyou have developed your methods (before you
conduct your research), you can easily predict \Wimat of results you will get. If you can do this,
you can lay out all of your graphics in advance.

So, before you go into the field or the lab, whould be able to makdata shellswhich you will
use to present your results -- as you get thenmeSwractical rules of format:



1) Tables and graphs are for data; text is for sargrand discussion



2) Use as many sub-headings as the journal wiivaland as make sense logically.
The reader should be able to use the sub-headiffigsitkkey items and to follow the
logic of the paper.

3) Review the journal you are sending the papantbidentify the appropriate graphic
forms for your data; don't bother inventing newniisrunless yoeannot find an
existing form which suits your purpose.



Generic Pattern 2: The Methods Paper

This pattern is used when you have developed d@ewwique or tool for research, or have refined a
technique significantly enough to warrant a segapaiper. The results of this type of paper are
focused on establishing the validity of the methwmat,on "subject” oriented data relationships.

A. Logic

The methods paper is "needs" oriented. It begitisaxstatement of need. The new method to meet
the need is then explained. Then the paper deschibw the new method was tested to ensure it
meets the need. Like the classic research pidygemethods paper has two basic logics. Firséther

is the logic of the need -- meeting the need. Tthere is the logic of methods and results. As for

the classic research paper, the methods-resultsaarb-section of the overall paper:

Introduction
Need
Objectives
Basis for Method (Literature Review)
New Method
Method of Test
1
2
3
Results
1
2
3
Discussion
How method meets objectives [1,2,3]
How method meets needs
Additional improvements needed



B. Sample Logic
INTRODUCTION
Need:We're using too many antibiotics on dairies; wedneebetter method of preventing mastitis.

Objectives: The method should 1) eliminate the need for aniitsp2) be cheap, and 3) not harm
the cow.

Basis for Method: The body responds to foreign objects with an enb@dncmune response;
perhaps we can introduce an irritant into the uddgroduce such a response, and the cow will
develop long-term increased resistance to disease.

New Method: We will test a plastic device which can be insem¢althe udder to stimulate immune
response.

METHODS
1 Number of cows: case and control
2 Insertion method
3 Period of test
4 Measurement of immune response
5 Measurement of disease incidence
6 Measurement of side effects
RESULTS
1 Immune response up, case vs controls
2 Disease incidence down, case vs controls
3 Side effects = bleeding, some clinical mastitis
DISCUSSION

Meets Objective 17Does not eliminate need for antibiotics, but desiice need

Meets Objective 2?Cost is lower than cost of antibiotics for an egilewnt reduction in disease
incidence

Meets Objective 3Minor bleeding is acceptable side effect
Meets NeedMethod adds a tool to the dairy manager's arsdrdisease control technologies

Future work: Next step is to increase immune response (tnhrenigg the surface to provide more



surface area for contact) and reduce bleedingltanging the shape from a spiral into a circle)



C.

Detailed Question Outline for the Methods Paper

Abstract

aorwbE

What was the old technique for XXXXXXX?

Why was a new technique needed?

What is the new technique you have developed?

How was it shown to be better than the old tepref?

What implications does this technique havedture work in this field? (Optional question)

Introduction

Nogahr~whPE

Why is it important to have an effective mettiodaccomplishing XXXXX?

What is the standard method for doing this?

What are the limitations of the standard metthad make a new method necessary?
What criteria or objectives must a new methodtimeorder to overcome these limitations?
What is the theoretical basis for your method?

What have others done along these lines to dp#ehew method, work you have built on?
What is the new method -- basic description?

Materials and Methods

1. How did you develop your technique?
2. How did you test the method?
a) Where?
b) When?
C) Under what range of conditions?
d) With what controls?
e) Over what period of time?
3. How did you analyze your test results?
4. How did you determine that your method was Sop#éo the old method?
Results
1. How accurately, precisely, reliably did your hed do the thing it was supposed to do?
2. How do your results compare to those of othaéhous?
Discussion
1. How well does the new method meet the objectives
2. Thus, how is this method an improvement ovesthadard method?
3. What are the advantages and disadvantages néthenethod?
4. When is this new method appropriate / not apeitgs?
5. What else needs to be done to further refirdewelop methods for this purpose?
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Generic Pattern 3: Manuals

Manuals are a class of practical technical andhsieewriting which include a vast variety of sub-
types.

Policy: Policy manuals tell you what you may, may notsmar do not have to do under a
given set of circumstances. The California Ciwild@ is an example of a Policy Manual.

Procedure: Procedures manuals tell you how to do sometiiagytou know you want or
have to do. Cookbooks and software documentat®examples of procedures manuals.
There are two types of procedures manuals: son@idesa number of procedures done
within the context of a job; some describe a siogkerall procedure, the accomplishment of
which constitutes a job.

Encyclopedia: Encyclopedias give you the information you neededal with a problem,
understand a job, perform a task. For examplenayclopedia-type manual on audio-visual
aids might tell you that screen glare becomes hl@nofor viewers when the viewing angle
exceeds 30 What you do with this information is your busise

Introduction: Introductory manuals explain the basics of a joa thring. An "Introduction
to the State Personnel Board" is an example oftaoduction manual.

Manuals are not read but used.

No sane personeads manuals. Peopleonsult manuals when they want to know how to do
something specific. So you cannot write them a&saf will be read from front to back.

A. Logic
There are two logics to manuals: functional and/elopedic:

The functional manual is for people who want towrfww to do something.
The encyclopedic manual is for people who wantrtovk something.

Al. Functional Manuals

Functional manuals are cookbooks, software mangaidglines to research procedures that come
with equipment, and the like. They are organizezbeding to what the reader wants to do.

So, for a software manual for word processing,miamual should be organized according to the
things people want to do when word processing. dithgs should be functional:



Page format
Formats available
Setting
Changing
Typefaces
Typefaces available
Setting
Changing

The headings should not be "feature” oriented. ae to think about what the reader wants to do,
not the features of the program. DO NOT WRITE MAAILES LIKE THE HELP GUIDELINES
FOR WINDOWS OR OTHER SOFTWARE PROGRAMS. THESE AREONG THE LEAST
USED MANUALS ON EARTH. For example, in software mels, you will find out how to delete

a file under:

“files, deleting”

This not what the user is thinking. The user iskimg “How do | delete a file”? The reader is not
thinking “How do | file a deletion™?

ALWAYS WORK FROM WHAT THE READER IS TRYING TO DO, BT FROM THE
STRUCTURE OF THE JOB, PROGRAM, ENGINE, ETC.

So, for a cookbook, you would not have a chaptéinaxing” because cooks are not interested in
"mixing" per se; mixing is subordinate to the sauce, or the caiteeh or the drink. Mixing becomes
a sub-heading in various recipes -- because @dipes that cooks are interested in.

The logic of functional manuals is therefore:

Figure out what the user wants to do
Organize accordingly

A complete manuadection or logic unit is written for each function; functions may beamged
chronologically (if that works), by type of functiddeserts, main courses), or alphabetically.

A2.  Encyclopedias

Encyclopedias are organized alphabetically andpmayide both information and procedures. The
sections are not chosen by function, but by subj&bis type of manual is written when the same
subject comes up over and over again while peapld@ng many different functions.

For example, in an office, you may need informatbout "chain of command" when doing many
different functions. So, a descriptive passagdirgavith this subject may be important as a
separate item.



A3. Combined Manuals

Most manuals are a combination of functional angyelopedic forms, with distinct sections for
each, each section then arranged alphabetically.

B. Organization

The key to organizing manuals is to approach threm the reader's point of view. What will the
reader beloing when using the manual, and what will the reaed to know? If the reader needs

to know how to do something, you generate a seetitich explains this. If the reader needs to
know something, you generate a section which pesAde data. And you keep the two separate and
distinct -- even if there is substantial overlap.

C. Content, by type
Cl. Policy Manuals
Policy manuals may contain any or all of the follogvsections:

Goals and Objectives (encyclopedic)

Authority (encyclopedic)

History (encyclopedic)

Duties and Responsibilities/Required Output yelopedic)

Organization/Chain of Command (encyclopedic)

Personnel (Duty statements) (encyclopedic)

General Code of Ethics/Behavior (functional)

Rules (alphabetical) for work to be done, pengbmatters, public contact, intra-and
inter-agency contact, use of resources, reportiagel, etc. (encyclopedic)

ONoGOAWNE

Cc2. Procedures Manuals

Procedures manuals generally look like cookbodksey are divided into sections, each section a
recipe. This type of manual may have the followsegtions:

Goals and Objectives (encyclopedic)

Authority (encyclopedic)

History (encyclopedic)

Duties and Responsibilities (encyclopedic)

Duty Statements (encyclopedic)

General Principles (encyclopedic)

Recipes (functional; for each duty or respaisitor task)

NogokrwhPE
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Purpose

General Description
Relation to whole
Materials
Steps-Product
Contingencies
Benefits/uses

Relation to other steps
Standards/checklists

Cs3. Introduction Manuals

The whole function of an introduction manual or masection is to orient someone to a task or
job, to make it possible for the person to undexttae task or job, and therefore work somewhat
independently. The items which often are inclustesuch a manual are:

1. Goals/Objectives
2. History

3. Importance
4. Client Population

5. Organization

6. Work Flow

7. Authority

8. Principles

9. "A Day in the Life of. . ."
10. "An Interview with. . . ."

C4. Encyclopedias

These manuals may contain virtually any descriptlgéa about an office, a product, etc. The
operative words here are "descriptive data." Thep@se of this type of manual is to convey
information which can then be used in any way daler sees fit. This is a resource book. It is
often appended to a policy or a procedures manual.

D. Format

Page format is particularly important in manualting; you must use format to guide the reader to
the information needed.

Manuals often have no logical flow. To find somethin a manual, thus, you must be given lots
organizational cues -- headings, indents, numibeidface type, and so forth. These cues are not
optional; they are essential. Without them, tlaelez will become frustrated and will stop using the
manual. AN INDEX IS CRITICAL.



For page layout, see any manual that you yousselénd have found helpful. Use headings, lists,
and bullets.

E. Style (generic to all manuals)

The style will change as you change sections aed sub-sections. But there are some general
rules. Try to write directly to a reader. UselYyor the implied "you." Write formally, but asyibu
were writing to a person. Write shorter senterthas you might normally write. Be more direct
than you might normally be. Focus on being specifi

El. Policy Statements

Policy statements should be written as if they ienes. They should specify

who may/may not/must/is exempt from  what

"Employees mustreport  thedischarge of a firearmin public.”

Verbs should describe actions, and include oneayerof the standard auxiliary verbs: "should,”
"may," "must,” "shall,” "will," "are required to,'tan," and "cannot."

Put conditions for the policy up front in the serde, exceptions and penalties at the end:
"When an investigator discharges a firearmin public, the investigator must file a
written report with hisher immediate supervisor within 24 hours, unless the
investigator isincapacitated and is physically incapable of preparing the report.”

Be specific, even if it means repeating a word:

"Supervisorsareresponsiblefor eval uating empl oyee performance and for ensuring
that employeesfollow all instructions. Supervisors must report employee violations
of office policies within 24 hours of the incident.”

E2.  Procedures

Work in chronological order. Make the main ideaath instruction an action:
"Filethereport under. . .."

"Instruct the employeeto. .. ."

"Document all casesin which. .. ."

Put objectives/goals up front in the sentencetgfatences to tools, methods, conditions in th&:bac
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"To ensure that the form is processed within the required 30-day period, send the
evaluated formto Accounting within 5 days of receipt, using the interdepartmental
"express pouch."”

Give "conditional" examples:

"For example, if you receive the form on May 2, you should send it to Accounting no later
than May 7th."

List or tabulate, do not write in text, things like
Materials needed
Personnel to consult
The "approvalsladder” for each action
Questions to ask
Main points to remember
Names, addresses, telephone numbers
If you are describing a calculation, work it outttwe paper, and describe it in a parallel example:
"To determine the amount due for early payment to the contractor, calculate:

Invoice Amount - (discount rate x invoice amount) = due.

For example, a $1,000 invoice with a 3% discount would be figured:
$1,000 - (.03 x $1,000) = $1,000 - $30 = $970

Start general and work toward specific:

"There are five steps to take after you log in the complaint. In doing each step,

remember that the general rule is to try to solve the problem, not start a dispute.

First,..... "
E3. Encyclopedia Style
Write these sections like an encyclopedia or digtrg. Begin general and work toward specific.
Start with simple language and get technical aétite Use pictures and charts as often as possible
Generally follow the style rules for A and B above

E4. Introduction Style

Make sure these sections have a "story" qualitygm, that they flow. Keep language simple for at
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least the first few pages. Give examples, espgdtal"abstract” concepts such as goals/objectives
For example:

"Onegoal of the department isto encourage the public to take needed precautionsto
avoid becoming a victim of crime. To encourage use of locks and alarms, for
example, the department conducts residence inspectionsand sendsout a"Lock it up-
-keep it" pamphlet onceayear.. . ... "



F. Steps in Manual Writing: Talk to the users

Don't assume that you fully understand what is edediscuss the proposed manual with your
users. Find out what they use the manual for amdthey normally use it. Some questions to ask:

1. Who uses the manual?

a)

b)
c)

d)

Novice workers? If yes, then the manual will véne contain an introduction
manual section.

Experienced workers? If yes, then the maniubhawve to contain technical details.
Supervisors? If yes, then the manual will __ptdpaontain policy statements.

Untrained people? If yes, then the manual inesiccurate enough to ensure against
lawsuit.

2. What s it used for?

a)

b)

f)

Quick reference to refresh the memory? If ylesn at least some parts must be
alphabetically organized. An index may be needed.

To make judgments/decisions? (If yes, them tanual must have a policy
component,_and must contain goals, objectives, laackground information
adequate to define the context of each decisiomniples may be needed.

To follow, like a recipe? If yes, then themaal should be step-by-step.

To problem solve? (If yes, then the manua} meed a troubleshooting guide and
extensive cross-referencing.

Training? If yes, the manual at least needsn&roduction section, a policy
overview, and a procedures section.)

Disciplinary action? If yes, the policy must fully and legally delineated.

3. How/when will the manual be used?

a)

b)

C)

Frequently? If yes, the manual will need t@lganized for quick reference.

As background to work. If yes, then the manugll meed to be easy to read and
broken into distinct "topic" sections.

For review of work? If yes, the a checkligt standards is needed for each
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task/product covered.

F. Steps in Manual Writing: Decide manual type

Even if you are going to combine all four manugkty into a single volume, you should decide what
type will dominate the manual. Use the answetisé@bove questions to guide you in deciding type
and needed content.

F. Steps in Manual Writing: Develop format

The manual should have some format consistencgrabsss of section format. Some of the general
rules for format are:

A.

Use a "dictionary-type" heading system at thpedbeach page so that anyone reading
can find sections quickly.

If you number paragraphs, put the numbers imigig-hand margin, where they can
be seen quickly by someone skimming the manual.

Use headings extensively. Identify each blaicikformation clearly.
Separate policies, procedures, and exampledyclea
Separate information intended for novices fthat intended for specialists.

Summarize -- in marginal notes, in summary easti in tables, in charts, in
checklists.

Use familiar manuals as models -- like car irapanuals, cookbooks, and the like.



Generic Pattern 4: The Project Report

Project reports are "practical” research papene. difference between practical and theoreticakwor
is simple:

Practical scienceis aimed at achieving some defined objective,abesomplishment of which
requires data. The focus of discussion is on vdratbjectives have been achieved, and thus on
what should be don&heoretical sciencas aimed at advancing knowledge, by acquiring.dakee
focus of discussion is on whether the hypothesdlean confirmed or falsified, and therefatet

we should now believe to be trueThese are not discrete categories -- most péglessmewhere
between pure theory and pure practice. But thiéndigon is important because it slightly shifts
content and style.

A. Logic

The logic of project reports is identical to thatscientific papers, except that objectives for the
research are formulated --rather than hypothe&erd.the data are then discussed in terms of these
objectives, rather than in terms of the hypothe&dsey point in the logic is a shift fromoal to
objectives

Thegoalis what you ultimately want to do with the dataive long and prosper” is a goal, an end
in itself.

Theobjective is what you must know or do to be able to accoshlie goalResearch objectives
for the above goal might include:

. Find out what makes people prosper
. Find out what makes people live long

Depending on how practical the research reallhesdiscussion section for a project report may or
may not include alan.

The logic of the project report discussion is: Yook at the data collected and decide if they are
adequate to meet the objectives. You do this acéyxthe same way you examine the quality of
data in a normal discussion -- comparison to liteeg examination of error potential, etc. If tiaa

are adequate to meet the objectives, then you manag not be required to address imlicit
objective -- to show how to achieve the goal. You may oy mat have to make recommendations.



B. Sample Logic

INTRODUCTION

Goal

We need to save the winter-run chinook salmon
What we know

We know it's endangered
We know it needs high flows in the fall
We know it needs gravel to spawn

What we don't know

We don't know where it spawns
We don't know spawning habitat requirements

Problem
We can't save it if we don't know these things
Objectives

Identify spawning habitat
Measure habitat variables
Develop plan for increasing spawning habitat

METHODS

How we identified spawning habitat
Tagging
Releasing
Monitoring
How we measured habitat variables
Substrate classes
Water temp
Water Quality
Geographic sub-area designations
How we analyzed the data



RESULTS

Where is the spawning habitat?
Gravel beds
Small tributaries
Upper Sacramento River only
What are the habitat variables
Shallow
Cold
High DO/Low TDS
How good are the data?
Significant at 0.01
Can we use them to plan?
Yes

DISCUSSION

Plan goals
Save salmon
Plan Objectives to be achieved in order to achibgeyoal
Preserve existing habitat
Restore habitat
Time frame for achieving the goal
3 years (why?)
Planning strategies and constraints
Protect habitat immediately
Restore key habitats
Alternatives (Specific approaches, single or coradistrategies)
A. Buy X river and restore
B. Buy Y creek and restore
C. Buy both and restore
Ability to meet objectives; costs and benefits
Chosen Alternative: buy both
Resources required
Land: 3,000 acres
People: 100 people years
$: $10,000,000
Equipment: 6 tractors
Materials: 2,000 tons gravel
Facilities: filtration plant
Energy: 200mW
Time: 3 years
Actions/Sequence. . . and so forth



Evaluation or feedback procedures
Formal recommendation. . . Buy X and Y, implemdatp
C. Format

The format for project reports varies with depamt/egency/organization. In general, the scientific
portion of the report can look and read just likecgentific paper. In general, the practical/plan
portion of the project report should not read likescientific paper. It should read like an
administrative report. So, to do a complete ptajeport, you may actually prepare two reports.

For the administrative report, work with short gaeghs, lots of headings and sub-headings, bullets.
Tabulate data; put major tables in an appendixsuagle graphics.

D. Style

Project reports often have dual styles, appropt@teeir dual audiences. There must be a basic
scientific style to the majority of the scientifext. But there should also be passages in asmpl
more administrative, style. You accomplish this:

1) Write the scientific paper as if you were prépgra normal manuscript for
publication

2) Add short paragraphs to the beginning and erghdf section -- in plain English.

3) Write the plan in simple, everyday formal Enlglis

The style of the short passages and the plan sesftiould have:

1) Shorter sentences
2) More simple and loose sentences
3) Fewer technical terms



Generic Type 5: The Management Plan

The management plan is prepared in numerous setthkgya formal genre, it is only about 50 years
old. It has become increasingly important in tleédgical sciences since the advent of NEPA and
other environmental law and regulation--becaussetfeavs and regulationsquire that government
actions be documented. As public and administrativatiny of resource managers has increased,
the need for management plans has also increased.

A. Logic

The management plan has a "step-down" logic. Tépmssare:

Goal
Problem/Satus
Objectives
Strategies
Actions
Monitoring

Revision of Plan

It's relatively easy to set up this structure imfat. The logic is more difficult. The key is to
understand what each step involves logically, Husvsteps are interrelated:

Al. Goal

Goals are not necessarily logical or based on goimihce. They are human generated. It is critical
to know the goal of management before you starhiating the plan. Goals are not necessarily
quantifiable, but objectives are. "Improve reseliris not a useful goal from a management
perspective. The goal should be as precisely ibestas possible, even to the extent of describing
as a "scene."

Goal: We want a self-sustaining population of lake sturgeon in Missouri, capable of supporting a
major sport fishery.

Objectives:. Do theabovein 10 yearsor less
Do the above to support at least 100,000 angler days per year

A2.  Problem/Status
This is the logical link missing in most managemgans:

If the goal has already been reached, and theretieng preventing it from being
maintained, then there is no need to manage.



Management is required to remove problems or uggstdus. In short, you manage
when the status of the resource falls short ofittsred status or goal.

The objectives of management must be logicallysatdally related to both the goal
and the problem/status.

For example:
Goal: Self sustaining winter run of salmon
Problem/status: Runisnow at 200-400 fish per year; self-sustaining requires escapement of at
least 10,000 fish per year. Low escapement is a result of overfishing at the mouth of SF Bay by
commercial boats. Self-sustaining populations also require adequate habitat for spawning;
spawning habitat has declined due to pollution.
Objectives: 1) Control overfishing

2) Reduce pollution in spawning streams

3) Take compensatory actions to improve escapement and existing

habitat

Notice that the objectives are derived not fromgbal -- but from the comparison of the goal and
the existing status. The objectives must addtesgitoblem.

A3. Objectives

Objectives are the link between the goals and theahaction plan. Objectives are quantifiable
descriptions of what must be accomplished to elit@ra problem or upgrade a resource status.
They should be expressed precisely -- becausefgackcision makes it difficult to evaluate whether
the plan is adequate to meet the objectives.

A4.  Strategies

Strategies are general approaches to action, roifgpactions, for example:

Strategy: Place limits on commercial catch of winter-run salmon

Action: Limit season, Limit size, Limit catch

The strategy is “limit.” The actions are ways etamplishing the strategy — specific limiting
actions.



A5.  Actions

Actions are what you propose to do. The actionspropose must be consistent with the strategy
you select, and it must be clear that by takingatttens you actually accomplish the objective.
Therefore, the actions must have two components:

Action
Anticipated result/how it will be measured

It needs to be clear that the action is capabpgaducing the anticipated result.
A6.  Monitoring and Plan Revision (Adaptive Management)

Few people believe that plans are infallible. i§s,logically reasonable to expect the management
plan to have a monitoring component and provisfonsevising it.

B. Sample Logic for Management Planning
Goal

Provide water for southern California on a relididsis; in the year 2030, southern Californiank wil
be able to use water at the current per capita rate

Problem

Projections comparing population and supply sugtesper capita use will have to decline by 22%
by 2030.

Causes: Waste of water in agricultural areas
Use of drinking water for irrigation in urban areas

Objectives

1. Make agriculture more efficient and transferevaaved to municipalities, providing up to
200,000 acre-feet of new water to southern Californ

2. Convert irrigation of golf courses, parks, arnldeo open areas to reclaimed water, saving
200,000 acre-feet per year

Strategies

1A) Buy out inefficient ag. users
1B) Pay for improvements in ag. irrigation
2A)  Build new infrastructure to treat and transpediaimed water

3



2B) Provide incentives for use of reclaimed watet ket local districts do the job
Actions

1A1) Identify ag. users who use lots of water afbse profits are low
Offer to buy out property, with water rights
Offer to turn over property to environmental gro@msparks and refuges
Offer to provide water for environmental needs
Take remaining water
Need 100,000 acres (6 af/acre - 3af/acre for enmemntal needs ....and so forth

Monitoring
1A1) Need to accomplish 5,000 acres per decade
If we fall below, analyze problems
If local resistance, offer local economic incensive .. .. and so forth
C. Content Checklist
Management plans should follow the logic describbdve; that is, they should cover all of the
"steps” in roughly that order. In filling out thisgic, you may want to consider including the
following data in the appropriate sections.
For Goals
What is the setting for the plan, the general emvitent which determines the goals?
What are the needs of the people/resource?

What is the organization's general philosophy ®igarresource management?

Problem/Status Review Section

What is the history of the resource?
Historic status?
Factors responsible for historic status?
What is the current status?
Factors (causes) responsible for current status?
How is the current status a problem?
Consequences to the resource if nothing is done?
Consequences to the "goal” if nothing is done?

Objectives

How were objectives formulated?
What are the objectives?
How will accomplishing these objectives actuallg@mplish the goal (demonstrate it logically and

4



scientifically).

Do we actually have the resources needed to accsimtpese objectives? Are they realistic?
Time -- Money -- Staff -- Organization -- Naturakources --
Public support -- Knowledge -- Technology

What should our priorities be in implementing, givanited resources?

Strateqgies

What are the strategies available to us?
Any limits on our actions due to legal/policy cafesiations?
Any limits on our actions due to philosophy?

What are the general advantages and disadvantbgaslostrategy?
Which strategies do you recommend we pursue aty?

Actions

What do you propose to do?
What?
Where?
When?
How?
With whom?
At what cost?
How do you know that this will work?
Previous experience
Literature
Scientific basis/legal basis
How do you propose to acquire and organize theuress needed to accomplish each action?
Budget
Staffing
Coordination
How do you propose to monitor and evaluate progress
Monitoring
Performance standards
What plan adjustments will you consider if progrisis below performance standards?

Discussion

How will the plan ensure that the objectives aré mgoal achieved? Reverse the logic of the step
down process in a brief description and discussion?



D. Format

Management plan format should reflect the "step+fdolgic of the planning process. Format
should also be appropriate for managers, that is:

Use headings and sub-headings
Use bullets and lists
Use simple graphics

E. Style

Management style is similar to scientific styletfiwthe following general exceptions:

Use fewer technical terms. In general, try to draplevel of vocabulary one notch.

For example:
Scientific: recruitment to the population
Managerial: survival of young

Use loose sentences (main idea right up front). ekample:

Scientific: Asaresult of over-fishing and other stresseson lake sturgeon
populations, the |ake sturgeon is almost extinct in Missouri.

Managerial: Lake sturgeon are almost extinct in Missouri as a result of over-
fishing and other stresses on their populations.

You can be a bit less formal in management repdtts.example, you can use:
we

our

should

Do not use casual terms, however. Keep the réjasitally formal:

Not: "...wegetalot of reports’
But: ". . .wereceive many reports’



Generic Pattern 6. Question List for Proposals

There are dozens of specific formats for makingpsals, and in general the person or organization
requesting or receiving proposals will supply arfat. However, it is not uncommon for those
preparing these formats to make them so genetalsesalmost worthless. generic understanding

of the logic and content of proposals is theretdrgome help whether or not you are provided with a
pattern.

A. Logic
The fundamental logic of the proposal is compaeativ
Needcompared to What is Being Proposed

Thus, if I need a fast car and you propose to plewie with a Toyota Camry, you have not set up a
productive comparison. The idea is simple. If iy proposes matches the need, then you are
likely to get the job (or whatever else you arepmsing for). This comparative logic should
influence all aspects of your proposal — text, gieg tables.

B. Sample Question List for Proposals (Use as a gaic checklist)
EXECUTIVE SUMMARY

1. What is your proposal?
What you propose to do
Special features of the work
2. How does this proposal respond to the high pyioreeds of the client/granting
agency?
Objectives
Schedule
Coordination
Quality
Cost
3. What is your proposed execution plan?
The project team
Deliverables
Schedule
4, How does your expertise and experience ensgmess’?
Experience
Expertise
Quality Control
5. What is your bid for the work?



INTRODUCTION

1.

Background: What is your understanding of the proposed project?

Type of project

Location

Scope
Needs and goalsWhat are the clients needs and goals (or majoripeis), as you
sees them?

Related to the final product desired

Related to how the work is accomplished
Proposal development:Who patrticipated in the development of this psgi@nd
how was it developed?

SCOPE OF WORK

=

What deliverables does the client require?
How does the client want the work accomplished?

Schedule

Coordination with client

Quality control
(Optional) Does you find any ambiguities (elemseof the scope which are not
clear), omissions (requirements of the work whihreot specified by the ITB), or
unnecessary items (requirements in the ITB whichndb in fact have to be
accomplished to meet the stated goals of the gjafethe Scope of Work and what
does you propose related to these?

YOUR QUALIFICATIONS

=

oo

Your organization
What is your general experience in this typeafk?
What similar types of projects has you completectessfully recently? Who may
we contact? (optional)
What resources does you have to accomplish dinkewv
Staff
Offices and facilities
Capital/staying power
Compatibility
What is your relationship with its clients?
Will you adjust your way of working to meet our e
Will you work out of our office?
Do you stand behind your work (guarantee)?
Can we audit?



N

What is your willingness to take on the risksoagated with this type of project?
(Financial partnership, shared risk, etc. ansivappropriate)

Your Project Team
Who will you assign to this project and how lié team be organized?
Project leader?
Team members?
Support available?
Where will the work be performed?
How is this project team appropriate for the?job
Expertise?
Experience?
Organization?

PROJECT EXECUTION PLAN AND SCHEDULE

=

Overview
What resources will the work require to be catgd on schedule?
People
Time
Facilities
Coordination
What alternative approaches or strategies are to the work? (Timing, phasing,
project organization, coordination, design strategystruction strategy).

What general approach or strategy has you selemtd why is this the right
approach?

Execution Plan

What is you going to do?
Deliverable -- method -- reliability of method
Deliverable -- method -- reliability of method
What is the schedule for this work?
What standards and procedures will be implentetat@nsure quality (QA -QC -
Inspection)?
What provisions does you propose for security?

Contingencies

What problems does you foresee in the work?
General (say, there is a worldwide shortage ofdi®2-€oncrete pipe or all
petroleum safety firms are currently engaged ihtfigy fires in Kuwait)
Contractual?



Estimate reliability?

b. How does you propose to anticipate and solveetpetential problems?
If A, then B
If C,thenD. ... .
COMMERCIAL

1. What is your price?
2. What is the basis for this price?

ASSUMPTIONS AND EXCEPTIONS

1. What are the assumptions behind your bid?
Assumptions which reduce the scope of work?
Status of work completed to date
Level of work required
Client participation
Data already available
Assumptions which increase the scope of work?
Omissions/ambiguities in the ITB/RFP related to ahthe above
2. If these assumptions are not valid, how wouisl thange the bid?
3. What elements of the ITB scope are not coveyatidbid? Why? How is the bid
substantially responsive despite these omissions?

APPENDICES
1. Team organization chart
2. Team resumes
3. Schedules
4, Cost breakdowns



Simple Generic Patterns for Everyday Use

Question List for Resume Cover Letters

1. Who are you?

2. What do you want?

3. What can you do for me?
4. If you're so good, why do you want this job?
5. What do you want me to do next?

Question List for Letters of Recommendation

1. Who are you recommending, for what job?

2. Who are you and how are you qualified to makerédtommendation?

3. Why are you making this recommendation?

4, How well do you know the person you are reconutireg?

5. What do you know about what this person has doaidleads you to believe that he/she

is qualified for the work required?

6. How do you think the person will be useful te/her employers?

7. How strongly are you making this recommendatidmow does this person compare with
others?

8. How can we get in touch with you to discussrdmmmmendation if we need to?



