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Broad Accountability
EPA’s Report on the Environment

* Focuses on long-term, big
picture trends in air, water,
land, health, and eco.

* Indicators are not tied to
specific programs or short-
term management
objectives

EPA’s Report on the Environment
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Focused Accountability
EPA’s Strategic Plan & Performance

Reports
@  EPA Strategic Plan
2006-2011 EI-",-i\ HrrlrLHuI[m s Sets EPA’S gOaIS and
5-year performance
objectives.

« EPA Annual
Performance Reports

= Reports on
achievement of
performance
objectives.
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Government Performance and
Results Act (GPRA)

« Establish performance goals to define the level of
performance to be achieved by a program activity

* Express goals in an objective, quantifiable, and
measurable form

 Establish performance indicators to measure the
relevant outputs, service levels, and outcomes of each
activity

* Provide a basis for comparing actual program results
with the established performance goals

* Describe the means used to verify and validate the
measured values

RESEARCH & DEVELOPMENT

Building a scientific foundation for sound environmental décisions



The Risk Model....

Disease
SourceIStl:essor | Cancer |
Formation = Asthma |
"Chemical l' Altered Structure/ | [nfertility|
| Physical Function sfo.
| Microbial
! Magnitude Transport.!' : Edema {
| Duration Transformation . Arythemia i
| Timing Dispersion Early Biological ﬁgﬁ'ﬁr‘g"slg'a !
; Kinetics Effect etc :
i HEodynamios Environmental ' |
i Distribution Ch terizati Molecular i
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]
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Changes in Emissions Enviicinanti : Changes in Exposure ! Changes in U_pta_ke Ecaloovor
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Concentrations . other Effects
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Indication of Intermediate Indicators of Long-Term
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Program Design Proceeds from Right to Left

.. 1S not the same as the Logic Model

Outreach

Communication, tech transfer, and training activities
are essential to enable clients to apply the
outputs and achieve the short-term outcomes

Performance Measurement

l

l

Resources Activities Outputs Customers Short-Term Intermediate Long-Term
Reached Outcomes Outcomes Outcomes

...We use ...To sustain .. To ... For these ... So that they ... Which leads ...and produces

resources these produce customers ... change to these these

(such as activities these outputs (behavior or intermediate measureable

people, (such as actions) in outcomes ... long-term

equipment, & programs or these ways ... outcomes.

funds) ...

tasks) ...

Externalities

These are factors outside of the program's control that may influence (help or hinder) the success of the
program and the accomplishment of its results.

Program Evaluation Proceeds from Left to Right
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Will any old performance
iIndicator do?

DOGBERT CONSULTS

YOU NEED A DASH-
BOARD APPLICATION
TO TRACK YOUR
KEY METRICS.

www. dilbert.com  scobadame@acl.com

THAT LAY YOU'LL HAVE

MORE DATA TO IGNORE

LJHEN YOU MAKE YOUR

DECISIONS GASED ON
COMPANY POLITICS.

k

587 ©2007 Seott Adama, incsDiot by UFS, Inc.

LJILL THE
DATA BE
ACCURATE?

|

OKAY,
LETS
PRETEND
THAT
MATTERS.

© Scott Adams, Inc./Dist. by UFS, Inc.
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What makes a good
performance indicator?

e Important

e Specific to action

e Sensitive

 Representative

* Acceptable measurement uncertainty
 Timely results

* Appropriate scale

e Careful around elephants
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An iImportant example
Stratospheric Ozone

Shorter term outcome anticipates longer term outcome

Exhibit 2-46. Total ozone levels over North Exhibit 2-44. Global effective equivalent chlorine

America, 1965-2005*" concentrations, 1995-2005°
8 2,800
@ 2 .
= [
£ =2 2700
s O SE
S5 4 S5
So — 2 2,600
ey 2 s )
= & -3 ||— Ground-based data €s 95T
% 2 4 ||— Merged satellite data == &
3 E — GOME satellite data =
£s 5 . © B
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8 5|~ NIWA assimilated satellite &3
& 7 data L = =
-8 T T T T T T T T ©
%5 70 75 80 85 '90 95 00 05 0 ; ; ; ; I ! I . .
Year ‘95 96 97 98 99 00 01 02 03 04 05

Year
*’Total ozone refers to the total ozone concentration in a column of air

between the Earth’s surface and the top of the atmosphere. . . ) . )
*Effective equivalent chlorine (EECI) is typically used to represent

atmospheric concentrations of ozone-depleting substances. The
EECI reflects contributions from multiple ozone-depleting
substances, weighted by their potential to catalyze the destruction of
stratospheric ozone.

Data source: NOAA/ESRL/GMD, 2006

"Trend data are representative of latitudes ranging from 35 degrees
North to 60 degrees North.

Data source: 1965-2003 data from WMO et al., 2003, and 2004-
2005 data from unpublished results provided by WMO
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Acid rain

* How many lakes and streams in the U.S.
were acidic because of acid deposition?

= National Surface Water Survey (probability sample
In geologically sensitive areas)

 How many would be expected to recover or
get worse under different SOX and NOX
emission scenarios?
= Direct-Delayed response model
« How many actually did recover or get worse
after controls were put into place?
= TIME/LTM program
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Exhibit 2-28. SO, emissions in the U.S. by EPA
Region, 1990 and 1996-2002°

8
| —R1
7 —R2
T, " Shorter term outcomes anticipate longer-term
g5 B
g x R outcomes
e .
£33 e B == o R7
E 2 R8
w —R9
1) s —
} —— | |-R10
AN
% % Ygs oonon o Exhibit 2-36. Lake and stream acidity in selected acid-sensitive
oar regions in the U.S., 1987-2005
“Data are presented for 1990 EPA Regions . .
and 1996-2002, as datasets (1) . A. Adirondack Mountains 15 B. New England
from these inventory years are .84 6 ﬂ ® ®
fully up-to-date. Data are o 3§ s s
available for inventory years £ S £ S
1991-1995, but these data have o149 g8 1 g8 "
not been updated to allow *@ S35 S5
comparison with data from ~ e O~ :c:: £ 130 E € 5
1990 and 1996-2002. g £ g 8.1 62 5E 56 55
Data source: U.S. EPA, 2007 g ' s : . 43
0
19911994 2000 2005 19911994 2000 2005
Year Year
Exhibit 2-33. Total sulfur deposition in the /
eastern United States, 1990-2005
=B 90% of sites have annual sulfur deposition
S = below this line
= =
=5 Y.
PN
s
s £ C. Northern D. Ridge and Blue
=] Appalachian Plateau Ridge Region
= g E E 15
w = o = o
=3 83 8=
= EE q ES 4
S § §5 | ms £3
=R=) 10% of sites have annual %5 85 80 %5
o S i s 5= 5 5= 5
i~ sulflur deposition below this line 273 9 ol BB
=~ 8= 8= : - -
I L1 T T T T T T U T T T T T T 1 E 0 ‘gi 0
’90 '91 '92 °93 '94 '95 96 '97 98 ’99 00 '01 '02 '03 ‘04 '05 1993-1994 2000 2005 1987 2000 2005
Year Year Year
“Coverage: 34 monitoring sites in the eastern United States. CatalsoucedUsdERAL Ras200a12007

Data source: MACTEG Engineering and Consulting, Inc., 2006
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Another important example
— Surface Waters

« How many acres/miles of surface waters are
In good condition, and what are the trends
over time?

= National Coastal Condition Assessment

= \Wadeable Streams Assessment

= More to come (large rivers, lakes, wetland
condition)

« Probability sampling to insure representative
results

 Emphasis not just on chemistry but also
biological community structure
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Probability sampling
Dissolved Oxygen in Gulf Coast Estuaries 1991-1994

Despite diurnal oxygen fluctuations, annual frequency distributions are similar

100 -
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80:
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50;

40

PERCENT AREA
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——— 18091
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<< 1994

20

101

0 | 3 | 6 9 | 12 15
BOTTOM DISSOLVED OXYGEN (mg/l)
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Representative sample
Wadeable stream indicators

Sites for Wadeable Streams Assessment

I Mixed Wood Shisid [8E] Msslssippl Aluval / SouTeast (781 wiasiem Imerior Basins and Aanges 8 Si

] Atantic Highlands & sEam g’"’ Sonomn and Mohavs Deserts Sites sampled, 2004

] Western Cordilera (82 | Tempsrats Pralres 704 chifushusn Desart g

T Merine Wast Cosst Forest Wiest-Cenlial Ssimi-Arid Prairies. T 1 e o Sites sampled, 2000-2004

]MI)ﬁd Wood Flains Souh-Centel Semi-Arid Praliss Tl T — o Alaska Pilot Project
Genkal Flains Teeas-Louslana Coastal Plaln Lpper Glla MoUrtans

] southeastem Plairs [B8] Tamaulipas-Testas SemiArtl Plain 8] Everglades i £

7 Ceark, Cuschita-Appaiachisn Forsets Ecoregions (North America Level

Exhibit 3-12. Index of Biological Integrity (IBl) for
benthic macroinvertebrates in wadeable streams
of the contiguous U.S., by ecoregion, 2000-2004°

IBl score:

Least Moderately Most  [Not assessed/|
disturbed | disturbed | disturbed no data

Percent of stream miles in each category:

Eastern

Highlands 18.2 204 51.8 95
Plains and
pmeardl 200 | 20 | 400 |20
West 451 25.9 27.4 1.7
mus.| 22 | 249 | 4.9 | |50
“Ecoregions based on Omernik, Ecoregions
1987. -
Data source: U.S. EPA, ‘-!"’.' d
Wadeable Streams Assessment Ve ?E
" Eastern
West Lo 7, Highiands

Plains and Lowlands
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Comparisons with stream non-representative
305(b) reports

Not Fully
Supporting Supportin
13% 1 ’ plpg% g
Delaware
Not
FuIIy_ Supporting
Supporting 87%
87%
Traditional Targeted Monitoring Probability Survey
Not
Not Supporting
Supporting 5%
25%
Nebraska
Fully FU”Y_
Supporting Supporting

75%

95%



Example of lack of comparability in state
water quality data

Analysis of Adjacent States® Listings of Interjurisdictional 303(d) Listed Waters

Insufficient Data for Comparison
One Listing Only
One Listing <> Another Listing
/\/ Bordering States Agree

Source: TMDL Tracking System
November 30, 2000




Sensitivity
SAV in Chesapeake Bay

Exhibit 3-30. Extent of submerged aquatic
vegetation (SAV) in the Chesapeake Bay,
1978-2006*

100
m Mapped acreage

o Estimated additional acrea\geb

By 2008, SAV
will increase
to 120,000 acres

60

40

20

Extent of SAV (thousand acres)

0
‘78 '80 '82 '84 °86 '83 ’90 '92 ‘94 96 '98 '00 '02 '04 '06
Year

*There were no Bay-wide surveys
from 1979 to 1983, or in 1988.

®For years with incomplete Maryland
photographic coverage, SAV

acreage in the non-surveyed areas
was estimated based on prior Virginia nh‘:lm

years’ surveys.
Data source: Chesapeake Bay Program, 2007
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Specific to management action?
Relationships between infant mortality
rate and stream degradation

10 FO O O
0.8 7 %. ¢
wlo? *Seet o &5

041 E

0.2 % -3: 2 Penneyi

Probability of IMR Exceeding
National Norm for 1989-1998

0.0
\ \ \ \ \ \
0 20 40 60 80 100

Percent of County’s Stream Miles that are Degraded
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Let's also take a look at
some more examples of
regional variability
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Regional differences in impact
Loss of native fish species

Figure 128-1.
% Reduction in Native Fish Fauna Diversity Within a 6-digit HUC

15% of land area

7% of land area
2% of land area
55% of land area

21% of land area

B 50% and greater reduction
" 25-49% reduction
10-24% reduction

-

- 1-9% reduction NOTE: Current species numbers are based on a count of species 1
z that have at least one “current” record for that species
I 0% reduction within any &-digit HUC within the 6-digt HUC NatureServe
Fishless 100 0 100200 300 Miles Ma;;;; 3,;05
——————
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Regional differences and
accountability targets
Coastal condition indicators

MNational Coastal
Condition Report

* Mo indicator data available.
** Does not include the hypoxic zone in offshore Gulf of Mexico waters.

By 2008, increase all indices by 2%
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TOC

Sediment Toxicity

Sediment
Contaminants

Benthic Index

Water Clarity

Bottom DO

Measurement uncertainty
Gulf of Mexico Coastal Indicators

% Area in Poor Condition
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Measurement uncertainty
Power to detect a trend or achieve a
target in two lake indicators

1
0.9 A
0.8 A
0.7 A
0.6
0.5 A
0.4 -
0.3 A
0.2 -
0.1 -

O I I

—e— Secchi
Transparency

--m--- Zooplankton
Richness

Power

Years
The power to detect a 2%% peryear trend in Secchi transparency and zooplankton species richness with a

sample size of 50 lakes per year. Data were generated from the 1991-1994 EMAP lakes study in New
England.
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Regional differences in stressors
Estuarine Benthic Invertebrate IBI

Loulisianian Province Virginian Province
Degraded Degraded
Undegraded Undegoraded
70 + 6% 82+ 8%
Condition
Unknown
10% Unknown ]
) 39% Low Dissolved
Habitat 14% Metals 42% Oxygen 49%
Low D.O.
) k Contaminants 10%
Contaminants 28% o Both
Toxicity 4% 204

Stressors Associated with Degraded Condition
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Exhibit 2-15. Ozone injury to forest plants in
the U.S. by EPA Region, 2002

Degree of injury:

| None | Low |Moderate| High |Severe|

Regional
differences in a ot g Tt [

Region 2 |

pO”Utant- (42 sites)

Region 3 |
(111 sites)

SpeCIfIC Region 4

(227 sites) |
Fes p onse (R%"S'}Tgs” 75.6 | 183 J6

Region 6 |

Indicator (59 sites)

Region 7 |
(63 sites)

Region 8
(72 sites)

Ozone | [z ss]l13
Injury to forest 7 shes) |
p I an tS ACoverage: 945 monitoring sites, EPA Regions

61.9 | 214 [r1|[ra]24

55.9 | 180 | 144 J1245

753 |1o.1 |7.0| f"g

94.9 | J[5.1

85.7 |95] ?g

100.0 |

located in 41 states. (2} ©
"Totals may not add to 100% due to (g) (5] 3]
rounding.
Data source: USDA Forest Service, )
2006 *@

Y @ 0~
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Do Iindicators scale by
hierarchy?

ditions

Focal Level

Initiating Conditions
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Nation

State/
Region

Local

Hierarchy and Scale

Days Months  Years Decades
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Importance of indicator scale

= National trends may mask important regional,
state, and local variation

= Are we concerned about
o afamily?

a community?

a state or region?

A nation? Al

the globe? =

Each concern may require an indicator or
performance measure with a time and space
scale that is “just right.”
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Scale of outcomes
Global sea surface temperature

Exhibit 6-19. Annual global sea surface temperature anomaly,

1880-2006"
_ 15
=
= | Annual 18971-2000 Upper 95% confidence interval
E 5 anomaly climate normal \
g :
e a1 ¢ Rl LT
B -asf~la
E - N U Lower 95% confidence interval
5 Uy
-15 L LI LI LI LI L L L 1 L] L] L] L] L] L] | L L L L L L L L L
1680 1890 1900 1910 1920 1930 1940 1950 1860 1970 1080 1900 2000
Year

*Coverage: Anomaly with respact to the 1971-2000 climata normal, which is plotted
a5 7810,

Data source: NOAA, 20070
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Scale of accountability targets
Regional safety of public water supplies

Exhibit 3-36. U.S. population served by
Community Water Systems with no reported
violations of EPA health-based standards, by
EPA Region, fiscal years 1993-2007°

100

e —Ri

o —R2
5 80 _R3
En

2 —R4
3 60 —R5
% 50 R6
5 40 R
"
£ 2 :R10

10 —Nat'
0 T T T T T T T T T T T T T
'93°94 "95 '96 *97 98 *99 '00 '01 02 '03 °04 '05 '06 '07
Fiscal year

¥Coverage: U.S. residents served “ 1)
by Community Water Systems .8, 6 Q
(CWS) (approximately 95% of (9) 3

the total U.S. population).

, o o I o
Based on reported violations of ®

the standards in effect in any "

given year. . ' o

EPA Regions

Data source: U.S. EPA, 2007
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Scale of restoration targets

Local - Brasstown Creek, NC
Stream restoration

Year EPT Bl State bioclassification
1484 8 - Fair
1999 | 44 | 46 Good
2004 | 53 | 48 Excellent
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Scale — national

| | | |
rarlh AT AR AN

Exhibit 4-5. Land use trends in the U.S., 1977-2003*

NRI O Pasture NASS [ Cropland pasture NASS [@ Pastureland and rangeland
800 O Cropland O Cropland
700
600
500 131.1
400 1252111195 ||117.0 66.4][60.6
300
200 419.9 381.3([376.4 ||367.9 378.9)1373.6)
- 100
gl o
E 1977 1982 1987 1992 1997 2003 1977 1982 1987 1992 1997 2002 1977 1982 1987 1992 1997 2002
o
E
8 ERS O Forest-use land grazed FIA @ Timberland NRI O Developed
5 800 O Grassland pasture and range
e 158 || 155 || 145
600 141 || 134
500
400
300 597 || 591 || 591 || 580 || 587 49 4 466.3 503.711503.5
200
100
0 72.9]]179.5]| 86.5] 98.3|108.1

1977 1982 1987 1992 1997 2002 1977 1982 1987 1992 1997 2002 1977 1982 1987 1992 1997 2003

Year

#See hox in text for definitions of land use categories.
Data source: Lubowski, et al., 2006; Smith et al., 2004; USDA NASS, 2004; USDA NRCS, 2007
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Scale — local urbanization

South

BN~
Carolina [ndex
Map
| I I
= il TS0

Wi o
: 'ﬁ&""‘ L ii\"‘gf‘"
S 2
-, ﬁ:-h:;_
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Importance of elephants
(large facilities)

“T'm right there in the room, and no one even acknowledges me.”

The New Vorker, 9/18/06
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Importance of large facilities
Trends in Health-Based Violations
at Community Water Systems

100
A
90 A
EO 80 O . 0
g5 =5\ o
5 107
IR
25 S 60 - B - Oo-—0O
o .= O
2 0% 50- S
285 w0 vz
S = ~E-R2 minus 1 facility
S‘TC@ 30 1 - R2- minus 4 facilities
2 = 20 A ~A— National -minus 1 facility
> 10 - — National
O I I I I I I I I I I I
M S W O N~ ® O O «H N oM
d O O O O O O O O O O o
d & & O O d © & © © S
A d +d +Hd +d 4 4 & & & & N
Year
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Importance of large facilities
Trends in TRI Releases to Land
(1988 core chemicals)

8000
7000 ~
6000 -
5000 -
4000 A
3000 -
2000 A
1000 -

M@ All 17343 facilities
B minus top 10 facilities

OO minus top 100
facilities

Tonsl/yr released to land

1998 1999 2000 2001 2002

Year
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* \WWhen constructing performance
iIndicators -

= Consider their importance,
sensitivity, measurement
uncertainty, timeliness, and
representativeness

» Consider the potential importance of
scale and hierarchy

= Watch out for the elephants!
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Or else ....

» 2007 CALENDAR ——
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