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SPACE SHUTTLE CHALLENGER
JANUARY 28, 1986




JANUARY 27, 1986

Roger Boisjoly

Rubber O-rings

In 1985, first documented
concerns about the rubber O-rings
that sealed the joints of the rocket
boosters.

Not enough data to determine
whether the joints would properly
seal if the O-rings were colder
than 53 °F.

Forecasted overnight low of 28°F

Recommended postponing the
launch.
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JANUARY 27, 1986

Roger Boisjoly Allan McDonald




JANUARY 27, 1986

WTI ASSESSMENT OF TEMPERATURE CONCERN ON SRM-25 {(51L) LAUNCH

[&1 10 0T g-9g/z gl

0

0

CALCULATIONS SHOW THAT SRM-25 0-RINGS WILL BE 20° COLDER THAN SRM-15- D-RINGS
TEMPERATURE DATA NUT-EONCLUSIVE (o]} PREDIET&NG PREMAR? 0-RING BLOW-BY

ENGINEERING ASSESSMENT IS THAT:
0 COLDER 0-RINGS WILL HAVE INCREASED EFFECTIVE DUROMETER (*HARDER")
0  "HARDER" 0-RINGS WILL TAKE LONGER TO "SEAT"

0  MORE GAS MAY PASS PRIMARY O-RING BEFORE THE.PRIMARY SEAL SEATS
(RELATIVE To SRM-15)

0 DEMONSTRATED SEALING THRESHOLD 1S5 3 TIMES GREATER THAN 0.038"
EROSION EXPERIENCED ON SRM-15

0 IF THE PRIMARY SEAL DOES NOT SEAT, THE SECONDARY SEAL WILL SEAT
0 PRESSURE WILL GET TO SECONDARY SEAL BEFORE THE METAL PARTS ROTATE

D  0-RING PRESSURE LEAK CHECK PLACES. SECONDARY SEAL IN OUTBOARD
POSITION WHICH MINIMIZES SEALING TTME

MT1 RECOMMENDS STS-51L LAUNCH PROCEED ON 28 JANUARY l1986
0 SRM-25 WILL NOT BE SIGNIFICANTLY DIFFERENT FROM SRM-15

Morron THiokoL INc.

Wasich Dhislon

HFORMATION Of THIS PAGE WA FACAAAED TO SUPPOAYT AN ORAL PRESENTANON
AR AL RE POSIEIMENEA FOAMPEFTE WITHANIT THE ANAL MISCUSSINY
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SAME INFORMATION,
BETTER PRESENTATION

Extrapolation of damage curve to the cold
‘ Challenger launch: 317 forecasted
temperature for January 28, 1986

A
b

hY

Dots indicate temperature and C-ring damage for 24
successful launches prior to Challenger. Curve shows
. increasing damage is related to cooler temperatures.

~ \l &
oy
iy
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400 45 50° 55¢ &0°
Temperature °F

Number of damaged
O-rings per launch

=
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SPACE SHUTTLE CHALLENGER
JANUARY 28, 1986




O% A PROBLEM CAN'TBE Y@

ADDRESSED
g |FIT CAN'T BE SEEN.
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DEFINE YOUR GOALS

<+ What are you trying
to accomplish?

<+ What is the message \' SUCCeSS

E
you want the reader - R A
to take away? - [

<+ What is distracting
your reader?




KNOW YOUR AUDIENCE

anaLyticalLLy Loses sLeep over

briLLiant Inefficiencies
~ /

beLieves in
aLiens

actually
—~ pPrREfers

Eypewriters




USE A CONVERSATIONAL TONE




KEEP IT SHORT

With respect to the review of existing regulations and the promulgation
of new regulations, section 3(a) of Executive Order 12988, “Civil Justice
Reform,” 61 FR 4729 (February 7, 1996), imposes on Executive
agencies the general duty to adhere to the following requirements: (1)
Eliminate drafting errors and ambiguity; (2) write regulations to minimize
litigation; and (3) provide a clear legal standard for affected conduct
rather than a general standard and promote simplification and burden
reduction. With regard to the review required by section 3(a), section

3(b) of Executive Order 12988 specifically requires that Executive
agencies make every reasonable effort to ensure that the regulation:
(1) Clearly specifies the preemptive effect, if any; (2) clearly specifies
any effect on exis’rin?fFederol law or regulation; (3) provides a clear

legal standard for atfected conduct while promoting simplification and
burden reduction; (4) specifies the retroactive effect, if any; (5)
adequately defines key terms; and (6) addresses other important issues
affecting clarity and general draftsmanship under any guidelines issued
by the Attorney General. Section 3(c) of Executive Order 12988
requires Executive agencies to review regulations in light of applicable
standards in section %(a) and section 3(b) to determine whether they are
met or it is unreasonable to meet one or more of them. DHS has
completed the required review and determined that, to the extent

permitted by law, this final rule meets the relevant standards of
Executive Order 12988.
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KEEP IT SHORT

66 The mostvaluable
of all talentsis that

of never using two
words when one will
do.”

Thomas Jefferson

N /N /NN NN



KEEP IT SIMPLE

« Avoid complicated
terminology or
acronyms

« Can you use a
plainer alternative to
get your message
across just as
accurately?

DANGER

ACRONYM
MINFFIFLD.




KEEP IT SIMPLE

+ In our endeavor to
ensure guest safety
at all times, visitors + We test the fire bell
should please note every Monday at
that fire bell testing ?:30 a.m.

is carried out every
Monday at 9:30 a.m.




DEFINE UNAVOIDABLE JARGON AND
ABBREVIATIONS

« Define the term or
acronym the first time
you use it.

« Feel free to spell it
out again later.




USE PLAIN LANGUAGE

.. And ¢his is what

. vl beildowno. Communication that

your audience can
understand the

first time

they hear or read it.
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BREAK UP LONG SENTENCES
AND PARAGRAPHS

< Aim for sentences of
15 to 20 words
(average).

+ Read it aloud to see
if it is too wordy or
confusing.

« Use bullet points
instead of long lists
within a sentence.

THE RUN-ON SENTENCE!



BREAK UP COMPLEX INFORMATION

“Lasy

hdam d

- Nathaniel Hawthorne

< Break multi-concept

sentences into two.

< They’ll hate you if

they have to read it
twice to understand.




ACTIVE VOICE

« Eliminates ambiguity:
= Passive: “It must be done.”
= Active: “You must do it.”

<+ Emphasizes important messages

* Passive: “O-ring failure temperature will be
achieved at 32 degrees.”

= Active: “The O-rings will fail at 32 degrees.”




GET FEEDBACK




00000000 .

“WRITING IS A SKILL,

NOT A TALENT, AND THIS
DIFFERENCE IS IMPORTANT

Robert Stacy McCain

<> o
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CONVEY YOUR MESSAGE
THROUGH DESIGN

+ What emotions do you wish to invoke?

+ To what do you want their eye to be
drawn?

«+ How can you create a theme across the
entire document?




USE A CLEAN AND CLEAR FONT

Temible Use of Fonts:

Fancy Header Copy Here

/ Use Basic Font for Sub covy here
Fonts are /

loo arlislic |, SECTION HEADER
for body | LOTEM IPSUA POLOZ SIT ARET, CONSECTETUER AIFISCING ELIT. Fusce i
| fiGl, CONCUE Non, FCELETIHOVE REC, FORTTITOR VEL, LOTEA.
CoOpY. | | nEc vELIT scELEmsave ADIPSCING. Donec BceT
| EWISROC. PRoMN VELIT DOREC ML, PRASSEN  CORCFIMERTA &,
1 e

\| SECTION HEADER —

LozeEm 1PSun POLOR SIT ARET, CORSECTETUER AMPSCING ELIT. Fusce Pulus
fiEd), ConcuE NoN, SCELEWMSIUE NEC, PORTTITOR VEL, LOREM. STLAM ITAE MAES
ASC VELIT SCELEFMSaUE APMMSONG. B BCET LECTUE AEC ORC] IRTERDUA

EVISROD. FROMN VELIT DONEC APSL. TRASSENT B5T MCUE, CORFIMERTWA &,




LEARN & UTILIZE THE DIFFERENCES
BETWEEN SERIF AND SANS-SERIF

SERIEFS

SANS SERIFS




USE A CONSISTENT FONT THEME

ZIGGY FARNSWORTH | GLITTOGRAPHER

Sparkling emblematic zo

Reasuring the composite ffp,tfmdﬁ ﬂf'rf::'rffiﬁfﬂr pb&sp;{mn
results in Hﬂgﬁ’fﬁﬁﬂﬂ. f\?ﬂ”jﬂm‘fffﬂ n the crest ﬂfiﬂ?iﬁ&ff In da
more luminous manner.

Optical olcusions refract differing rays

Light exempts the shimmering person. Retraction devotes light. A reign
swings near its must picture. Glisenation raves behind the horror. Retrac
tion eliminates light. This insistence disposes light over a fellow. A virgir

HELVETICA NEUE BOLD  HELVETICA NEUE CONDENSED BLACK |
GARAMOND ITALIC | HELVETICA NEUE CONDENSED BOLD | GARAMOND




USE WHITE SPACE TO CONVEY
STRUCTURE AND ORDER

Website Design

When we build your website, we make sure your
business objectives are built into its design. In
addition to promoting your brand or service, you
may be aiming to generate leads, expand customer
interaction, and build relationships. And whether
you want the experience to be fun or purely profes-
sional, you can be confident that Arc Intermedia will
create a site that does serious business.

To help you keep your information up to the minute,
we develop content management system (CMS)
sites that put you in control.

Website Design

When we build your website, we make sure your
business objectives are built into its design. In
addition to promoting your brand or service, you
may be aiming to generate leads, expand customer
interaction, and build relationships. And whether
you want the experience to be fun or purely profes-
sional, you can be confident that Arc Intermedia will
create a site that does serious business.

To help you keep your information up to the minute,
we develop content management system (CMS)
sites that put you in control.




USE WHITE SPACE TO CONVEY PEACE

Y EASE AWAY
N YOUR ACHES
AND PAINS...

-_i-_.

. .
L "
- i

with our new
face mask!




ADD COLOR, BUT CAREFULLY

+ Use contrasting color
to brighten up a
document.

« Use simple color
borders at the top or
bottom of a page.




PLAN A COLOR PALETTE




USE IMAGES AND VISUALS

« |f you are giving
instructions, consider
drawings or photos of
each step.

If you are presenting
numerical datq,
consider a graph,
chart, or table.

Keep graphics
" relevant, simple, and
close to the text.

Attention may be the most fought-over,




USE IMAGES AND VISUALS

%0 USE VISUALS TO INCREASE
EMOTIONAL APPEAL

99.8% of California is
experiencing severe drought.

DROUGHT




USE FONT FACES TO DRAW FOCUS

< |f you want to stress a
point, use lower case
bold for isolated
words or sentences.

« Italics and underlining
make it harder to
decipher the shape of
a word.

< All block capitals can

make it appear that
YOU ARE SHOUTING!




USE HEADINGS TO BUILD STRUCTURE

+ Use headings and sub-
headings that contrast
with the basic font.

—

eadings = Outlines

-<h|1>Main Heading</h|> .
| E——— <+ Follow a consistent

h3>Sub Sub Heading</h3> '|'h eme.
—<h2>5ub Heading</h2>

<t 3=5ub Sub Heading</hi=

——<h3=>5ub Sub Heading=/h3=

IH

< Use the “Styles”
features in Microsoft

Word
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YOU RATHER?

SOSICOCIAKCCKP
DS



WHERE DO YOU WANT THEM TO
FOCUS THEIR EYES?
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Population and Employment Forecasts

O
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Population & Employment

June 11, 2015

O

1,457,724

1,028,464

Population

Indicators Project

[ Richmond Region ]

730,683

510,242

Employment

Source: 2012-2040 RRPDC Socioeconomic Data Report.
51




$40,000
$35,112
$35,000
$30,304 $30,994 $30,967
$27,734
$30,000 $26,543
$24,729
$25,000
$20,000
$15,000
$10,000
$5,000
SO
Richmond, VA Austin, TX Raleigh-Cary, NC Hartford, CT Jacksonville, FL Memphis, TN Louisville, KY




Per Capita Income

[Richmond MSA]
Hartford, 7 (N §35.112

austin, 7x (R :o,994
Raleigh-Cary, NC — $30,967
Richmond, vA (RN 530,304
Jacksonville, FL — $27,734
Louisville, kv [T $26,543

Memphis, TN _524,729

Source: U.S. Census, American Community Survey, 2008-2012 5-Year Estimate.

X

June 11, 2015 Indicators Project




Population Distribution by Age

85 and Over
80to 84
75t0 79
70to 74
65 to 69
60 to 64
55to 59
50to 54
45to0 49
40to 44
35to0 39
30to 34
25t0 29
20to 24
15to0 19
10to 14

5to9
Under 5

m % Female
m % Male

1990

5%

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

4% 5%




Richmond Region Population - 1990

85 and Over
80 to 84
75t0 79
70to 74
65 to 69
60 to 64
55 to 59
50 to 54
45to0 49
40 to 44
35t0 39
30to 34
25to 29
20to 24
15to 19
10to 14

5to9

Under 5

i ‘ Greatest
= ' Generation

Silent
Generation

Baby
Boomers

Generation X

Millennials

3% 4% 5%
Source: U.S. Census by RRPDC geography.

5% 4% 3% 2% 1% 0% 1% 2%

June 11, 2015 Indicators Project 55




Richmond Region Population — 2000
85 and Over

5010 84 Greate_st
e 1079 Generation
70to 74
65 to 69 Silent
60 to 64 Generation
55to 59
50 to 54
45 to 49 Baby
40to 44 Boomers
35to 39
30to 34
2510 29 Generation X
20to 24
15t0 19
10 to 14 . .

oo Millennials
Under 5

5% 4% 3% 2% 1% 0% 1% 2% 3% 4% 5%
Source: U.S. Census by RRPDC geography.

June 11, 2015 Indicators Project 56




Richmond Region Population — 2010
85 and Over Greatest

80 to 84
75t0 79 Silent
70t074 Generation
65 to 69
60 to 64
55 to 59 Baby
50 to 54 Boomers
45 to 49
40 to 44
35 t0 39 Generation X
30 to 34
25 t0 29
20to 24
o1 Millennials
10to 14

5to9 .
Under s Generation Z

5% 4% 3% 2% 1% 0% 1% 2% 3% 4% 5%
Source: U.S. Census by RRPDC geography.

June 11, 2015 Indicators Project 57




RIVERS OF THE |
RICHMWOND REGION T

4
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RIVERS
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N Caroline

e Reghd

G

[1;;/ N .
Fluvanna

HBWOVCI"

OF THE
RICHMOND , «
REGION ' N TN

o
Rici’mjo nd
A public access guide =

Swilt Czeck
Rescrvoir

Pocal

ClesterBicld : .

“Gnservatiosp
Area,

Richmond Regional

B1A !

James ﬂivey‘n-tlnrcil of Rich:‘nond
wb*,

Trince George

Public Access Points

. Patlt or public open gpace

Boat ramp or slide maintained
. by the Department of Game

and Inland Fisheries (DGIF)

Private/Commercial site open
1o the public

52

King and @Quaen

kshominy Wildlife
inagement Area

Janes River

Surry

Using this guide:
This gulde was created to assist the public In
accessing the river-based recreatlonal sites of
the Richmond Reglon, as well as those located
along the rivers' opposite banks. Each site Is
open to the general publle, although many
charge a small dally fee

Online resources:
For more Informatlon on recreatlonal access to
our rivers, please visit these websltes:
Friends of the Lower Appomattox River
www.folar-va.org
James River Assoclation
wwwjamestiverassaciation.org.
James River Outdoor Coalition
wwwrac.net

James River Park System
www.jamesriverpark.org

¥
www.mpra.erg

Richmond Qutside
www.richmendoutside.com
RVA Riverfront
www.rvariverfront.com

of Con &
www.dervirginla.gov

Department of Game & Inland Fisheries
www.dgifvirginia.gov/boating/access

Safety Tips:

‘» Wear alife jacketwhile on the river (required by
lawi wehen the river s over 5feet).

» Don't swim or boat alone.

» Highwaters can be very dangerous. Check the
rivar lavels beforehand by calling (B04) 646-8228

= Protect yourself from the sun. Wear a hatand
sunscreon and bring lots of water,

* Know where you are. Researchyour raute
befarehand and bringa map or GPS.

» Boating or tubing ¥
Creek should not be attempted Without expert
guidance. The areas above Reedy Creek are
generally safer for beginning buating and tubing.

» Ifyou are swept dowin river, keep your feet from
getting caught below water by floating them in
front of youdownstream and calmiy make your
way 1o the nearest shore,

» Inanemergancy, call 911.

Planning D
Commission
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Using this guide:
This gulde was created to assist the public In
accessing the river-based recreatlonal sites of
the Richmond Reglon, as well as those located
along the rivers' opposite banks. Each site Is
open to the general publle, although many
charge a small dally fee

Cumberland

Online resources:
For more Informatlon on recreatlonal access to
our rivers, please visit these websltes:
Friends of the Lower Appomattox River
www.folar-va.org
James River Assoclation
wwwjamestiverassaciation.org
James River Outdoor Coalition
wwwrac.net

James River Park System
www.jamesriverpark.org

¥ River
Www.mpra.org

Richmond Qutside
www.richmendoutside.com
RVA Riverfront
www.rvariverfront.com

Swilt Czeck
Rescrvoir

Anmelia

of &

IDutch Cap 52 James City www.dervirginia.gov

L Department of Game & Inland Fisheries
5 3 www.dgifvirginia.gov/boating/access

ominy Wildlife LG e
agement Area » Wear alife jacket while on th rivor (reauired by
\aw when the river s over 5 feet).
 Dont swim or boat atone.
 High waters can be very dangerous. Check the
iver levels beforehand by calling (B04) 646-8228.
= Protect yourself from the sun. Wear ahatand
2 sunscroon and brins lots of water.
‘» Know where you are. Research your raute
S8 mﬂw@p beforehandand bringa map or GPS
» Boating or tubing
o i Creek should ot be aTTempted without expert
guidance. The areas above Reedy Creek are
generally safer for beginning buating and tubing.
 Ityou are swept down rlver, keep your fect from
getting caught belawwater by floating themin
frantof youdownsiream and calmly make your
way to the nearest shore.
» Inanemergency,call 911

Feerbure frince Geerse

fer}

Dinwiddie

fisf Surry
March 2015
Richmond Regional Planning

District Commission
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COLOR PALETTE

Map - Rivers Blue PANTONE Reflex CMYK Blue

58,99,175 Blue CV 46,53,143
0,83,159

Pale green Algae green PANTONE 357 C Dark green
225,235,220 206,210,179 29,86,50 24,80,40

Mother of Pearl Map - PDC Tan Pale Cool Brown PANTONE 161 C
250,243,245 242,238,230 199,178,153 99,60,32
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Be Prepared

The likelihood that you and your family

will recover from a disaster tomorrow

often depends on the preparations you
make today.

Emergencies and disasters are a part of life. Central Virginia is
vulnerable to a variety of hazards including flooding, hurricanes.
winter storms, tornadoes, hazardous material incidents, acts of
terrorism, power outages, and resource shortages.

Preparing makes sense.

Everybody’s needs and abilities are unique, but every individual can
take important steps to prepare for all kinds of emergencies and put
plans in place. By evaluating your own personal needs and making
an emergency plan, you will be
better prepared for any situation.

Get ready now.

Let us be more responsible for
our own preparedness. If we can
be prepared for the first 72 hours
(three days) after a disaster, we
will be ready for an emergency,
no matter what form it takes.
Three days might seem like a lot,
but it's really only nine meals.

created by the Central Virginia Emergency Management Alliance

Are You Ready?

Following a disaster it may take 72
hours for outside assistance to reach
your community.

After a disaster, local officials, first responders, and relief
workers will be on the scene. but they cannot assist everyone
immediately. It is possible that help may reach you quickly, but
depending on the size and severity of the problem, it could take
a few hours, or perhaps much longer.

Basic services such as electricity, gas, water, and telephones may
be cut off for several hours to a week or longer. Each of us has a
responsibility to do our part and prepare for these possibilities.

Ensure you are prepared
with these three easy steps:

Make a Plan
Get a Kit
Stay Informed

Central Virginia Citizens Emergency Preparedness Guide




Emergency Supply Kit

Basic essentials

Water for drinking and sanitation — one
gallon of water per person and pet per
day for at least three days

Food - at least a three-day supply

of nonperishable food that does not
require refrigeration or cooking, and
uses little to no water

First-aid kit

Battery-powered or hand-cranked
radio, and a NOAA Weather Radio with
tone alert

Flashlight or headlamp

Extra batteries for your radios,
flashlights, and other electronics

Cell phone with chargers

Whistle to signal for help

Dust mask to help filter contaminated air
Can opener (if kit contains canned food)

[ Moist towelettes, garbage bags and
plastic ties for personal sanitation

Plastic sheeting and duct tape to
shelter in place

Wrench or pliers to turn off utilities
Local maps

Traditional, corded telephone

Central Virginia Citizens Emergency Preparedness Guide created by the Central Virginia Emergency Management Alliance




. \/Utility Shut-Off Instructions
During an

Emergency

Shut-Off Valve Location:

Instructions:

Knowing what to do during an
emergency is an important part of
being prepared and may make all the PRl EOCREDN:
difference when seconds count.

Electricity:

Instructions:

Before, during and after a disaster, it is critical that you listen for the
most local and up-to-date information from emergency officials. Local
television and radio media outlets will convey

instructions, such as: Shut-Off Valve Location:
v Orders to evacuate;

v Details about evacuation routes;
Instructions:

v Locations of emergency shelters;

v' How to safely stay where you are;

v Boil water notices:

v/ Where to find assistance; and

v/ Weather warnings and watches. B u i I d i n g Co nta CtS

When monitoring the situation before a natural disaster, it is helpful
to know the difference between a watch and a warning. Building Manager:

Phone:

A WATCH means that conditions are

Cell Phone:
favorable for hazardous weather to develop. o ene

Landlord:

A WARNING means that hazardous weather

Phone:
conditions are imminent or occurring.

Cell Phone:

created by the Central Virginia Emergency Management Alliance A Central Virginia Citizens Emergency Preparedness Guide
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HOW TO ENSURE IT IS READ

Don’t Do

Procrastinate Plan ahead

Bore them with technical » Keep it simple &
minutiae to the point

Lots of acronyms Explain jargon

Fancy vocabulary Use plain language

Regurgitate the obvious Teach them new things

Overwhelm them Educate them
Go it alone Use multiple editors

Make it ugly Design it pretty




RESOURCES

“Get Read: A guide to making reader-friendly publications;” Les Robinson; Enabling Change;
www.enablingchange.com.au

“How to write clearly;” European Commission; ec.europa.eu

“Claire's clear writing tips”; European Commission; ec.europa.eu

“How to write in plain English;” Simply Put; www.simplyput.ie
“Document design tips;” Simply Put; www.simplyput.ie

“Federal Plain Language Guidelines;” Plain Language Action and Information Network;
www.plainlanguage.gov

“Plain Language: A Handbook for Writers in the U.S. Federal Government;” Lauchman, Richard;
www.plainlanguage.gov

“Designing For The Reading Experience;” Smashing Magazine; www.smashingmagazine.com

“First Things First: The Lost Art of Summarizing;” Kimble, Joe Kimble; www.plainlanguage.gov

“How to Write Articles that Don’t Generate Business;” American Bar Association; www.americanbar.org
“How to Do a Newsletter That Gets Read;” University of Missouri Extension; missouri.edu

“8 Incredibly Simple Ways to Get More People to Read Your Content;” Copyblogger;
www.copyblogger.com
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