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Web accessibility is now a legal obligation for public websites
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Accessibility on the Web

Web accessibility is now a legal obligation for public websites

Automated checkers are indispensable

Missing labels - invalid ARIA - low color contrast

@ + deque & WAVE

web accessibility evaluation tool

Lighthouse axe-core WAVE

2/11



Accessibility on the Web

Web accessibility is now a legal obligation for public websites

Automated checkers are indispensable

Missing labels - invalid ARIA - low color contrast
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@ = deque & WAVE

Lighthouse axe-core WAVE

o6

average WCAG 2 failures on
each of top million home pages
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Accessibility on the Web

[ Web accessibility is now a legal obligation for public websites

Automated checkers are indispensable

Missing labels - invalid ARIA - low color contrast

5 6 average WCAG 2 failures on

e #+ deque @ WAVE each of top million home pages
Lighthouse axe-core WAVE

Each checker evaluates afsingle snapshofrof the DOM, but users reach many more states.

( )

Initial load v audited Menu opened Scrolled

Tab focus
\ J
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PrOblem 1 : barriers that appear () () dashboard.example.gov/weekly-report

only after interaction @ Wastewater Dashboard pata Methods  FAQ
2.5.8 Target Size (Minimum)
Weekly report
2.4.7 Focus Visible
2.4.11 Focus Not Obscured Email for weekly alerts

1.4.11 Non-text Contrast of focus name@example.com

2.5.7 Dragging Movements
3.3.7 Redundant Entry
3.3.8 Accessible Authentication

3.2.6 Consistent Help
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PrOblem 1: barriers that appear () () dashboard.example.gov/weekly-report
Only after interaCtion . Wastewater Dashboard Data Methods FAQ

( 2.5.8 Target Size (Minimum) v/
Weekly report

2.4.7 Focus Visible

2.4.11 Focus Not Obscured Email for weekly alerts

s
1 -
1.4.11 Non-text Contrast of focus name@example.com 1 Subscribe

2.5.7 Dragging Movements
3.3.7 Redundant Entry
3.3.8 Accessible Authentication

2.5.8 Target size v
3.2.6 Consistent Help
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Problem 1: barriers that appear
only after interaction

( 2.5.8 Target Size (Minimum)

[ 2.4.7 Focus Visible
2.4.11 Focus Not Obscured
1.4.11 Non-text Contrast of focus
2.5.7 Dragging Movements
3.3.7 Redundant Entry
3.3.8 Accessible Authentication

3.2.6 Consistent Help

o o dashboard.example.gov/weekly-report

. Wastewater Dashboard

Weekly report

Email for weekly alerts

name@example.com

2.5.8 Target size 4 2.4.7 Focus visible v

Data Methods

96 x 30 px

FAQ
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PrObIem 1: barriers that appear () [ ) dashboard.example.gov/weekly-report
only after interaction

. Wastewater Dashboard

( 2.5.8 Target Size (Minimum) v

Focused “Subscribe” is 100% covered by a position: sticky header
[ 2.4.7 Focus Visible v
[ 2.4.11 Focus Not Obscured X

1.4.11 Non-text Contrast of focus
2.5.7 Dragging Movements
3.3.7 Redundant Entry

3.3.8 Accessible Authentication

2.5.8 Target size 4 2.4.7 Focus visible v 2.4.11 Focus not obscured X
3.2.6 Consistent Help
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Problem 1: barriers that appear
only after interaction

(

2.5.8 Target Size (Minimum) v/
[

2.4.7 Focus Visible v/
1

2.4.11 Focus Not Obscured X

1.4.11 Non-text Contrast of focus

2.5.7 Dragging Movements

T mEEEEEEEEEEEEEEEEE- need memory across states

3.3.7 Redundant Entry

3.3.8 Accessible Authentication

3.2.6 Consistent Help

|

() [ ) dashboard.example.gov/weekly-report

. Wastewater Dashboard

Focused “Subscribe” is 100% covered by a position: sticky header

2.5.8 Target size 4 2.4.7 Focus visible v 2.4.11 Focus not obscured X

After scrolling and pressing

Initial page load PASS — | b

FAIL
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Problem 2: visual, screen-reader, and keyboard orders disagree

Wastewater Trends Data Methods FAQ

Select a county to filter the chart and the map.

County v Low Watch (@ High
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Problem 2: visual, screen-reader, and keyboard orders disagree

e Visual order

Wastewater Trends Data  Methods  FAQ Layout read row by row: what sighted readers follow.

Qelect a county to filter the chart and the map.

County v Low Watch (@ High
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Problem 2: visual, screen-reader, and keyboard orders disagree

nVP eg Visual order
astewater Trends a Methods FAQ

Qg:t a county to filter the chart and the map.
oe ex Screen-reader order
v L

County ow Watch (@ High

Layout read row by row: what sighted readers follow.

Accessibility tree: the filter is announced before its

e o 0 ° instructions, and the legend is missing.
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Problem 2: visual, screen-reader, and keyboard orders disagree

GP ?g:’é‘:
astewater Trends a’-" Methods FAQ J

Watch (@ High

~

Visual order
Layout read row by row: what sighted readers follow.

Screen-reader order

Accessibility tree: the filter is announced before its
instructions, and the legend is missing.

Keyboard order

Tab sequence: the nav links are skipped (tab break), and the
chart comes before its legend.
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Problem 2: visual, screen-reader, and keyboard orders disagree

Wastewater Trends

County

Low

Watch

High

@ Screen reader @ Visual ® Keyboard

a Title — 0 Title

*.,” @ Nav links
' _tab break

CXiegend \ © ver

_Mmissing in AX

—— consistent ~—— order drift === missing
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Treat accessibility auditing as a visualization problem:
show interaction-dependent and order-dependent evidence
on the live page, where repairs happen.

Elements Console Sources Network

.

(2] Site Accessibility Auditor

Interaction lens

Drives the page through its reachable states and
overlays interaction-dependent WCAG 2.2 findings as

visual evidence

f

Reading & focus order lens

Aligns the visual, screen-reader, and keyboard orders
and shows where they diverge
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Interaction lens audits every reachable state, not just the first one

() o . avrpublic.dhhs.utah.gov/uwss

Elements Console  Network InteractionAudits

Interaction Audits ) ) .
WCAG 2.2 - history - diff CUrrent History / Diff Audit Page

@ Utah Wastewater Surveillance System SARS-CoV-2 Data  Info and Methods 70] Contact
D ——

SARS-CoV-2 wastewater surveillance data

We made a major change to our SARS-CoV-2 assay in November 2024 which affects all data.
Visit the ‘Info and Methods’ tab to see how our samples are collected, analyzed, and interpreted.

Sort menu open
fp 81d0-4b
Click on a sampling site to populate the graphs below

v audited + captured

Summary table 1 Sortby | Facility (A-2) v
— % - . — Concentration
acility ounty oncentration (D Trend (O @@ Extremely elevated @@ Very elevated
B Elevated Watch
Ash Creek SSD Washington Low —_ Low | Very low Sort by
_ v Trend
Ashley Valley WRF  Uintah setd /— A Increasing e Plateau V¥ Decreasing
LI

Brigham City WWTP Box Elder Low _—— Initial load .~ Infopopover

+ fp 3c9a-el @ Concentration | 1, fp c27e-9f

v audited + captured ~ |/ audited + captured
Cedar City WWTF Iron Very low 7Y - - P
()
Central Davis SD Davis Low o~
Map marker
Central Valley WRF ~ Salt Lake Watch — A
Central Weber WSD ~ Weber Low —_— o
— Site popup
Coalville WWTP Summit Low — b | c2flet |© OpenStrectMap = ‘ = ‘ fp 5af3-08
= v audited + captured

EastCanyon WRF  Summit Elevated A

0 Drives the live page through its reachable states and audits every one, not just the first Skt



Interaction lens audits every reachable state, not just the first one

o () . avrpublic.dhhs.utah.gov/uwss

Elements Console  Network InteractionAudits

, e
SARS-CoV-2 wastewater surveillance data

We made a major change to our SARS-CoV-2 assay in November 2024 which affects all data. 131 1 00 22 9

@ Utah Wastewater Surveillance System SARS-CoV-2 Data | Info and Methods FAQ Contact

——

Visit the ‘Info and Methods’ tab to see how our samples are collected, analyzed, and interpreted.
Total Pass Warn Fail

i Click on a sampling site to populate the graphs below
Summary table N Sortby | Facility (A-2) v FINDINGS 131/131 PAGE MAP full-page capture

Concentration

Facilit Count Concentration Trend FAIL WCAG 2.5.8 <a> 16x16 px
v Y O © @B Extremely elevated BB Very elevated + a2l 16x16 px
B Elevated Watch Zoom in
Ash Creek SSD Washington Low —_——— Low | Verylow Targetis 16x16 px, below the 24x24 px minimum e i e bt 0 Pt e e,
J—
Trend FAIL  WCAG 2.5.8 <a> 16x16 px S
Ashley Valley WRF  Uintah Low Y — 9. a 6x16 px .

A Increasing e Platcau V¥ Decreasing Zoom out

Targetis 16x16 px below the 24x24 px minimum

Brigham City WWTP  Box Elder Low ~—
+
. FAIL  WCAG 2.5.8 <button> 9x9 px
Cedar City WWTF Iron Very low 7Y = ! @ Concentration
@ Target is 9x9 px, below the 24x24 px minimum
Central Davis SD Davis Low —~ D D
FAIL WCAG 2.4.7 <select> 82x16 px
v
Sort by
A
Central Valley WRF  Salt Lake Watch / Focus outline removed with no visible replacement
Central Weber WSD ~ Weber Low —_— @ | WARNING WCAG 2.5.8 <img> 14x14 px
Central Valley WRF
Coalville WWTP Summit ILery ° T eATETTE TR A, Below 24 px; passes only via the spacing exception
EastCanyon WRF  Summit Elevated A

e Findings become visual evidence on the page: pass, warning, fail for 131 targets Skt



Interaction lens audits every reachable state, not just the first one

[ X N ] . avrpublic.dhhs.utah.gov/uwss

Elements Console  Network Interaction Audits

Interaction Audits - " ’ .
WCAG 2.2 - history - diff (eV{i@ll History / Diff Audit Page

Total Pass Warn Fail
FINDINGS 1317131 TARGETS
FAIL  WCAG 2.5.8 <a> 16x16 px + | TargetSize (Minimum)
+ 5 <a>Zoom in
Zoom in
Target is 16x16 px below the 24x24 px minimum FAIL  WCAG 2.5.8 <a>
Target is 16x16 px, below the WCAG 2.5.8
- i QUITHE Zosot) § = minimum of 24x24 px.
Zoom out
Target is 16x16 px, below the 24x24 px minimum SIZE 16x16 px vs 24x24 px
16 x16 px re-----
WCAG 2.5.8 needs > 24 x 24 ) FAIL WCAG 2.5.8 <button> ! m actual 16 px
! ® Concentration i } minimum 24 px

Target is 9x9 px, below the 24x24 px minimum
NEAREST NEIGHBOUR @ px, shared edge
FAIL WCAG 2.4.7 <select>
v
Sort by TRACE
Focus outline removed with no visible replacement div.leaflet-control-zoom > a.zoom-in

Enlarge to at least 24x24 px, or space it 24

WARNING WCAG 2.5.8 <img>
px from its neighbours.

Central Valley WRF

Below 24 px; passes only via the spacing ex

e Each finding is inspectable: why it failed, where it is in the DOM, and how to repair it 6 /11



Interaction lens audits every reachable state, not just the first one

avrpublic.dhhs.utah.gov/uwss

Elements Console  Network Interaction Audits

Interaction Audits .
WCAG 2.2 - history - diff Current [EIS(IsWAVIii Audit Page

BASELINE Run1 4:44 PM - before fix

CURRENT Run2 5:02 PM - zoom buttons 24 px

2 0 0

Resolved New Modified

PER-CRITERION DELTA

16 —24px v 2.5.8  Target Size (Minimum) ]

re-audited: now passes

® RESOLVED 2 ® UNCHANGED 129
2.5.8 <a> Zoomin 2.5.8 <button> (D Concentration
2.5.8 <a> Zoom out 2.4.7 <select> Sortby

+127 more

( o After a fix, the run-to-run diff confirms both zoom-button failures are resolved

9 fail

7 fail

129

Unchanged

® NEW

None

7—-5

0

6 /11



Reading & focus order lens visual - screen reader - keyboard, side by side
o o

@ Utah Wastewater Surveillance System

l Skip to main content |

Summary table

Facility

Ash Creek SSD

Ashley Valley WRF

Brigham City WWTP

Cedar City WWTF

Central Davis SD

Central Valley WRF

Central Weber WSD

Coalville WWTP

East Canyon WRF

c A numbered overlay traces the keyboard (Tab) order in place on the live page

County

Washington

Uintah

Box Elder

Iron

Davis

Salt Lake

Weber

Summit

Summit

avrpublic.dhhs.utah.gov/uwss

ater surveillance data

We made a major change to our SARS-CoV-2 assay in November 2024 which affects all data.
Visit the ‘Info and Methods’ tab to see how our samples are collected, analyzed, and interpreteg

1 Sortby = Facility (A-Z)

Concentration

Low ———
Low Y
Low ~—~—

Very low 7Y

Low —_—~—

Watch — A

Low —_—

Low —

Elevated A

2
SARS-CoV-2 Data
—

Info and Methods

FAQ Contact

lick on a sampling site to populate the graphs below

Concentration

@@ Extremely elevated
B Elevated

Low

Increasing e Plateau

@@ Very elevated
Watch

BB Verylow

¥ Decreasing

LeafleN} OpenStreetMap

Network Reading & Focus Order

Reading & Focus Order

DOM - VISUAL - AX - TAB

None Screenreader  Visual

Hints

@ KEYBOARD ORDER - 10 TAB STOPS

o Skip to main content

© s~Rs-Cov-2 Data

o Contact

o Sort by

e @ Concentration
o ® Trend

o Marker (off-map)
e Marker - Salt Lake
o Zoom in

@ Zoom out

link

link

link

combobox

button

button

button

button

button

button

ipped by Tab %
s

cipped by Tab %
,

7711



Reading & focus order lens visual - screen reader - keyboard, side by side

() o . avrpublic.dhhs.utah.gov/uwss

Elements Console  Network Reading & Focus Order
Reading & Focus Order
DOM - VISUAL - AX - TAB

Hints

2
SARS-CoV-2 Data
—

@ Utah Wastewater Surveillance System Info and Methods FAQ Contact

l Skip to main content |

We made a major change to our SARS-CoV-2 assay in November 2024 which affects all data. None Tab Visual
Visit the ‘Info and Methods’ tab to see how our samples are collected, analyzed, and ijfterpreted.

@ SCREEN-READER ORDER - 13 NODES

Click on a sampling site to populate the graphs below . o Skip to main content link

Summary table 1 Sortby | Facility (A-2) o
Noo
- . Concentration e SARS-CoV-2 Data link
Facility County Concentration
@@ Extremely elevated @@ Very elevated
. B Elevated Watch e Info and Methods fink
Ash Creek SSD Washington Low —_——— Low & Very low o £Q .
Ashley Valley WRF  Uintah Low S / Jrend ) © contact link
Increasing e Plateau ¥ Decreasing
o Page heading heading
Brigham City WWTP  Box Elder Low ~—
0 Sort by combobox
Cedar City WWTF Iron Very low 7Y o ® Concentration button
Trend button
Central Davis SD Davis Low o~ o ©
@ Marker (off-map) button
Central Valley WRF  Salt Lake Watch _— A @ Marker - Salt Lake button
Central Weber WSD ~ Weber Low —_— @ Zoom in button
@ Zoom out button
Coalville WWTP Summit Low — LeaMN\XOpenstreetMap
EastCanyon WRF  Summit Elevated A

e One switch shows the screen-reader order on the same page 7 /11



Reading & focus order lens visual - screen reader - keyboard, side by side

avrpublic.dhhs.utah.gov/uwss

Console  Network

Elements Reading & Focus Order

SARS-CoV-2 Data Info and Methods Contact

A ———

FAQ

@ Utah Wastewater Surveillance System

Reading & Focus Order
DOM - VISUAL - AX - TAB

4 tab break

SARS-CoV-2 wastewater surveillance data

We made a major change to our SARS-CoV-2 assay in November 2024 which affects all data.
Visit the ‘Info and Methods’ tab to see how our samples are collected, analyzed, and interpreted.

Click on a sampling site to populate the graphs below

- Tab  Screenreader  Visual

@ MATCH 4

@ MISSING IN AX 1

@ NAME MISSING 2

Hints

@ ORDER DRIFT 5

@ 7B BREAK 2

Summary table N Sortby | Facility (A-Z) v
Concentration SCREEN READER VISUAL KEYBOARD
Facility County Concentration Trend B4 v elevated . levated ® sc i b o
[ By alos [ Vewdloms o Skip to main content N o SARS-CoV-2 Data Y o Skip to main content

Ash Creek SSD Washington oW ~—— o e & Verylow e SARS-CoV-2 Data / o Info and Methods \\ | e SARS-CoV-2 Data

e Info and Methods \ e FAQ N o Contact

i v Trend FA / Contact 2 Sortb

Ashley Valley WRF  Uintah setd /— A Increasing e Plateau ¥ Decreasing 0 ra /o onac & 1~ @ Sotby

© contact /9 Page heading ) ©® O concentration
Brigham City WWTP  Box Elder Low ~—— W order drift © Page heading \ © sortby Y ©® ©Trend

+ /
o Sort by X o @ Concentration - o Marker (off-map)
’
Cedar City WWTF Iron —Y - © © concentration / © OTrend 1 N © Marker - Salt Lake
@ Trend - Legend h Zoom in
\ .
) ; /

Central Davis SD Davis Low —~—— D @ Marker (off-map) @ Zoom in @ Zoom out

0 Marker - Salt Lake m Zoom out @ Info and Methods b
Central Valley WRF  Salt Lake Watch — A @© zoomin @ Marker- Salt Lake o FAQ T TTTTTTTTTR :

@ Zoom out
Central Weber WSD  Weber Low —_— () % legend ~~~"TTTTTTTT
Coalville WWTP Summit Low — Leaflet|©OpenstreetMap
EastCanyon WRF  Summit Elevated A

e All three orders are aligned side by side, and every divergence is classified

7711



Reading & Focus Order

Reading & focus order lens visual - screen reader - keyboard, side by side
Elements  Console

() o . avrpublic.dhhs.utah.gov/uwss
) Network
Utah Wastewater Surveillance System SARS-CoV-2 Data  Info and Methods 70] Contact
S —— q
Reading & Focus Order
. DOM - VISUAL - AX - TAB
SARS-CoV-2 wastewater surveillance data
We made a major change to our SARS-CoV-2 assay in November 2024 which affects all data. Tab Screen-eader Visual Hints
Visit the ‘Info and Methods’ tab to see how our samples are collected, analyzed, and interpreted.
@ MATCH 4 ) (@ MISSING IN AX 1 ) (@) NAME MISSING 2 ) (@) ORDER DRIFT 5 ) ((€)) TAB BREAK 2
-~ Click on a sampling site to populate the graphs below
Summary table N Sortby = Facility (A-Z) v
Concentration SCREEN READER VISUAL KEYBOARD
Facility County Concentration () Trend (O L i b d
@@ Extremely elevated BB Very elevated
B Elevated Watch
Ash Creek SSD Washington Low _ Low | Verylow
_ v Trend
Ashley Valley WRF  Uintah Low /™ A Increasing e Plateau V¥ Decreasing
Brigham City WWTP  Box Elder Low ~—~—
+
. 'c@ Marker (off-map) )
i - x
Cedar City WWTF Iron Very low —— 5
]
() ¥
Central Davis SD Davis Low ~— 2 B
@ Marker (off-map) )0" [
A L]
Central Valley WRF  Salt Lake Watch _—— A 5 5
- [
% 0
2 L]
Central Weber WSD  Weber Low —_— () Y - Marker -((;ﬁ-_r;];‘;) -------- \"
Coalville WWTP Summit Low —_— " Leaflet|0OpenStreetMap 4 ORDER DRIFT Screen reader  #10
Marker outside the map’s bounds: <img role="button"> “Marker Visual B
Elevated / A invisible, yet in the screen-reader and Tab Positioned outside the map’s visible bounds, yet still focusable and announced Keyboard #7
orders
7711

Summit

East Canyon WRF
o Linked views: select a divergence to locate it on the page and inspect it



Reading & focus order lens visual - screen reader - keyboard, side by side

() o . avrpublic.dhhs.utah.gov/uwss

Elements Console  Network Reading & Focus Order

@ Utah Wastewater Surveillance System SARS-CoV-2 Data  Info and Methods 70] Contact

A ———
Reading & Focus Order m

I Skip to main content l [5] Skip link: firstin Tab order on DOM - VISUAL - AX - TAB

purpose — hint Tab s " Visual
We made a major change to our Saro-vuv-z assay m novemver zuz4 winen affects all data. @ creen-reader Isua

Visit the ‘Info and Methods’ tab to see how our samples are collected, analyzed, and interpreted.
@ MATCH 4 ) (@ MISSING IN AX 1 ) (@) NAME MISSING 2 ) (@) ORDER DRIFT 4 ) () TAB BREAK 2

Click on a sampling site to populate the graphs below
Summary table o Sorthy | Facility (A-Z) v ping pop grap £ SKIP LINK 1
Concentration SCREEN READER VISUAL KEYBOARD
Facility County Concentration () Trend (O S, e ® sc i s A
L remely elevate @R erekvate @ Skip to main content )\ ,@ Skip to main content )
B Elevated Watch
Ash Creek SSD Washington Low _ Low | Verylow
_ v Trend y
Ashley Valley WRF  Uintah setd /— A Increasing e Plateau V¥ Decreasing
Brigham City WWTP  Box Elder Low ~—~—
+ —‘— f
]
Cedar City WWTF Iron Very low 7Y - ! J
1
()
Central Davis SD Davis Low o~
L §
1
Central Valley WRF  Salt Lake Watch _—— A i I
Vo skip to main content v
Central Weber WSD ~ Weber Low —_— o
Coalville WWTP Summit Low —_— ST "7 Leaflet|©0penStreetMap oo Screen reader  #1
<a href="#main"> “Skip to main content” Visual -
East Canyon WRF Summit Elevated / A Off-screen until focused, intentionally first in Tab order: a hint, not an error Keyboard #1

e Deliberate patterns, like skip links, are downgraded to hints, not errors 7 /11



Use case: Utah Wastewater Surveillance System interaction lens: audit, fix, confirm

LU Utah Wastewater Surveillance System

avrpublic.dhhs.utah.gov/uwss

SARS-CoV-2 Data

N —r

Info and Methods FAQ

Contact

SARS-CoV-2 wastewater surveillance data

We made a major change to our SARS-CoV-2 assay in November 2024 which affects all data.
Visit the ‘Info and Methods'’ tab to see how our samples are collected, analyzed, and interpreted

Summary table

Facility

Ash Creek SSD

Ashley Valley WRF

Brigham City WWTP

Cedar City WWTF

Central Davis SD

Central Valley WRF

Central Weber WSD

Coalville WWTP

East Canyon WRF

N Sortby = Facility (A-Z) v

County Concentration Trend
Washington Low —_—
Uintah Low Y
Box Elder Low ~~
Iron Very low —7
Davis Low ~—
Salt Lake Watch A
Weber Low —_—
Summit Low —
Summit Elevated A

Click on a sampling site to populate the graphs

Concentration
@@ Extremely elevated

@ Elevated Watch
Low Very low
y
Trend

A Increasing

10—

@@ Very elevated

e Plateau Vv Decreaslng \_

SARS-CoV-2 wastewater
surveillance data

Summary table Facility (A-2)

s
Ash Creek SSD

Washington County

r
Ashley Va F
Uintah County’ Low
\_

Leaflet |© Opef

Brigham City WWTP

Box Elder County Low

Cedar City WWTF

Iron County

Central Davis SD

Davis County

”
0 Target size
X

v Enlarged targets with uniform shapes

© Wobile table
X

v Responsive card layout on small screens

Diff view confirmed both fixes cleared

History / Diff

across iterations

8 /11



Use case: Utah Wastewater Surveillance System interaction lens: audit, fix, confirm

LU Utah Wastewater Surveillance System

avrpublic.dhhs.utah.gov/uwss

SARS-CoV-2 Data

N —r

Info and Methods FAQ

Contact

SARS-CoV-2 wastewater surveillance data

We made a major change to our SARS-CoV-2 assay in November 2024 which affects all data.
Visit the ‘Info and Methods'’ tab to see how our samples are collected, analyzed, and interpreted

Summary table

Facility

Ash Creek SSD

Ashley Valley WRF

Brigham City WWTP

Cedar City WWTF

Central Davis SD

Central Valley WRF

Central Weber WSD

Coalville WWTP

East Canyon WRF

N Sortby = Facility (A-Z) v

County Concentration Trend
Washington Low —_—
Uintah Low Y
Box Elder Low ~~
Iron Very low —7
Davis Low ~—
Salt Lake Watch A
Weber Low —_—
Summit Low —
Summit Elevated A

Click on a sampling site to populate the graphs

Concentration
@@ Extremely elevated

@ Elevated Watch
Low Very low
y
Trend

A Increasing

10—

@@ Very elevated

e Plateau Vv Decreaslng \_

SARS-CoV-2 wastewater
surveillance data

Summary table Facility (A-2)

s
Ash Creek SSD

Washington County

r
Ashley Va F
Uintah County’ Low
\_

Leaflet |© Opef

Brigham City WWTP

Box Elder County Low

Cedar City WWTF

Iron County

Central Davis SD

Davis County

”
0 Target size
X

v Enlarged targets with uniform shapes

© Wobile table
X

v Responsive card layout on small screens

Diff view confirmed both fixes cleared

History / Diff

across iterations

8 /11



Use case: map markers that pan out of view order lens - uwss facility map

w Utah Wastewater Surveillance System

Summary table

Ash Creek SSD

Ashley Valley WRF

Brigham City WWTP

Central Davis SD

Central Valley WRF

Central Weber WSD

Coalville WWTP

East Canyon WRF

avrpublic.dhhs.utah.gov/uwss

Low

Low

Low

Low

Watch

Low

Low

SARS-CoV-2 Data

Info and Methods FAQ Contact

A Tab focus is on a
marker you can't see

2 Tab presses land outside
themap

Leaflet |© OpenStreetMap

Reading & Focus Order

@ SCREEN READER

o Brigham City

e Coalville

o Central Valley
o Ashley Valley

o Cedar City

o Ash Creek

INITIAL LOAD

Visual, screen-reader, and Tab orders match

@® VISUAL

0 Brigham City
© coalile

e Central Valley
o Ashley Valley

o Cedar City

o Ash Creek

AFTER PANNING THE MAP

Tab focus lands on markers you can't see

@® KEYBOARD

0 Brigham City

© coalile

e Central Valley
o Ashley Valley

e Cedar City

o Ash Creek

PASS

FAIL

9/11



Use case: map markers that pan out of view order lens - uwss facility map

[ ) o . avrpublic.dhhs.utah.gov/uwss

w Utah Wastewater Surveillance System

Summary table

Ash Creek SSD Low

Ashley Valley WRF Low

Brigham City WWTP Low

Cedar City WWTF

Central Davis SD Low

Central Valley WRF Watch

Central Weber WSD Low

Coalville WWTP Low ”e

I}

{
East Canyon WRF Elevated ’,L\a
1)

()
~z/

D)
]
s

SARS-CoV-2 Data Info and Methods FAQ Contact

A Tab focus is on a
marker you can't see

2 Tab presses land outside
themap

Leaflet |© OpenStreetMap

Reading & Focus Order

@ SCREEN READER

o Brigham City

e Coalville

o Central Valley

o Ashley Valley

@® VISUAL @® KEYBOARD
0 Brigham City

© coalile

e Central Valley

0 Brigham City
© coalile

e Central Valley

o Ashley Valley o Ashley Valley

@ cedarcity  ----- { o cedarCity === © cedarcity

o Ash Creek -----C Ash Creek )----( Ash Creek )
INITIAL LOAD

Visual, screen-reader, and Tab orders match PASS

AFTER PANNING THE MAP
Tab focus lands on markers you can't see

FAIL

9/11



Use case: map markers that pan out of view order lens - uwss facility map

[ ) o . avrpublic.dhhs.utah.gov/uwss

w Utah Wastewater Surveillance System

Summary table
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Use case: map markers that pan out of View order lens - wss facility map

() o . avrpublic.dhhs.utah.gov/uwss
Reading & Focus Order
ﬂ Utah Wastewater Surveillance System SARS-CoV-2 Data Info and Methods FAQ Contact
@ SCREEN READER @ VISUAL @ KEYBOARD
Summary table +
I 0 Brigham City 0 Brigham City 0 Brigham City
Ash Creek SSD Low o
e Coalville 6 Coalville e Coalville
Ashley Valley WRF Low
e e o Central Valley o Central Valley e Central Valley
Brigham City WWTP Low
o o Ashley Valley o Ashley Valley o Ashley Valley

i Very | S “
Gedar City WWTF e CedarCity ~ =====1 ' Cedar City e e Cedar City

Central Davis SD to 0 Ash Creek -----( Ash Creek )----C@ Ash Creek )

Central Valley WRF Watch
A Tab focus is on a
. INITIAL LOAD
marker you can't see .
Central Weber WSD bow y Visual, screen-reader, and Tab orders match PASS
2 Tab presses land outside
Coalville WWTP Low ,~\° themap
AFTER PANNING THE MAP FAIL
East Canyon WRF ) Tab focus lands on markers you can't see
'l

0y ,I
!

Leaflet |© OpenStreetMap

=TT -: We also ran it on Our World in Data, a large public visualization site we don't control
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Final Discussion

load menu
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Final Discussion

load menu
®_,@ Shift the unit of review
i ¢ Violations per element in one page state are not enough: accessibility depends on relationships among controls

and navigation paths. Audit both the nodes and the edges of a reactive site's interaction graph.
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@ _____ '@ and navigation paths. Audit both the nodes and the edges of a reactive site's interaction graph.

Libraries are the bottleneck

Leaflet.js and Plotly.js limited how far keyboard order could be fixed, regardless of author intent. Low-level libraries
should expose accessibility hooks, such as programmatic focus order for each data point.
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Final Discussion

= y Shift the unit of review
O—0O

¢ Violations per element in one page state are not enough: accessibility depends on relationships among controls
@ _____ '@ and navigation paths. Audit both the nodes and the edges of a reactive site's interaction graph.

Libraries are the bottleneck

Leaflet.js and Plotly.js limited how far keyboard order could be fixed, regardless of author intent. Low-level libraries
should expose accessibility hooks, such as programmatic focus order for each data point.

OHEME  x

Limitations and future work

The interaction lens audits only states its automation can reach; very complex interactions may stay unvisited.
Reading and focus order is one piece of accessibility; next, we will extend the tool to audit color and visualization
accessibility.
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Positioning against prior work

Rule-based checkers Dynamic exploration Making structure visible
Lighthouse - axe-core - WAVE - W3C MAUVE guideline checks on dynamic pages aDesigner overlays blind-user problems on
evaluation tools Demodocus reachable-state graph - pages - DevTools inspectors show DOM, AX
Routine in development, but automated QualState SPA sta.te explqratlon - BAGEL proper’ugs, tab order - Olli, Data Navigator
checks alone leave much of WCAG keyboard navigation barriers navigation structures
unexamined, add false positives, and miss
barriers blind users meet in practice.

Coverage over a state graph, not page- Views shown separately; structures unseen

One snapshot - rule list grounded evidence by sighted authors

@ Site Accessibility Auditor presents interaction-dependent WCAG 2.2 findings as page-grounded visual evidence, and aligns visual, AX, and
keyboard orders in one representation, inside DevTools.




Implementation

Chrome Manifest V3 extension - all analysis runs locally

DevTools panels

Interaction lens Order lens
N inspectedwindow.eval

Inspected page (unmodified)

Service worker Local storage
viewport captures audit history

TypeScript Vite Svelte5 Tailwind CSS D3

a DevTools panels

Svelte 5 and Tailwind CSS; coordinated SVG views drawn with D3: containment
tree, drift ribbon, state graph, page maps

Inspected-window evaluation

Analysis executes inside the live, unmodified page through the DevTools inspected-
window API

In-page instrumentation

One traversal yields the AX, visual, and keyboard orders with geometry and layout
signals; a breadth-first crawler explores states with fingerprints and rollback

Background service worker

Captures the viewport while scrolling and stitches a full-page image, so every
finding has stable page coordinates

Local storage

Findings signed by criterion, category, element trace, and evidence hash power the
new / resolved / persistent diff
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