


\r- f ”";} _ SEPA 5

’:jf:) Use of Biological Information to
Tier Designated Aquatic L. lft‘l ses in

Cr'mcal Elements of State Bioassessment

Programs: AvaiPtr'opggs o Evaluate
Program Rigor and Comparabili

Stressor Idenvification

- Sl ;-L_.
-
-"'“q .
/SEH\ Stressor Identification G
Guidance Document \

W-uwiszeq

QAT J2poYaNRIS p%

State Program Evaluations Up

r 4

t,.

. Region I States Bioassessment Pr
2010 NEAEB Conference
March 17, 2010

Yoder'

ADMINISTRATIVE INDICATORS

Blgl
on

Midwest Bi

Suspecr Biological Impairment

LIST CANDIDATE CAUSES |

- L

ANALYZE CAUSES

|y "™ W [ stheheTH
ELIMINAGE DAGNGRE OF SiTbEnce
L =4 R

CHARACTERLZE CAUSES

5520044 24Du24T '040Q adnbay :AJossazaN sy

IDENTIFY
FROBABLE [AUSE

=

ograms:=:__ |
MANAGEMENT ACTION:
Eliminate or Control Causes:;
Monitor Results

)

|Biologii:a| Condition Restored or meec?adl

W ssmem' & Blocr'lfer/'la
|ver' 'y _Institute -
esfrbj %iyer'sn'y orq

L .

| ;ﬁﬁp //www.mid

Human Disturban:
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States EvaluatedSincer 2004

Region s Cily, ME, R, MA, NH|, Vily
Region IV: AL
Region V: IL,IN,MI MN, éWI,OH
Region VI: NM,TX,OK*
Region VII: MO,IA
Region VIII: CO,MT
Region IX: AZ,CA

plus selected Tribes
*- scheduled in 2010

Reviews are conducted at the request
of the State and/or EPA Region




Appendix A

INexiEReVISIon (201 0)PWillSMergerine
Process Into a Single’ Document & in

Accordance With How the 3' Day
Review is Structured

Christoph T. Quasney
Tetra Tech, Inc.
|0306 Eaton Place, Suite 340
Fairfax, VA 22030

Chris O. Yoder
Midwest Biodiversity Institute
PQO Box 21561
Columbus, OH 43221
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State/Tribal Program Evaluation: Key Steps

* On-site evaluation of state and tribal

bioassessment program, facilities, and capacities
(2-3 days each).
* Interactive interview with state/tribal program

managers and staff - includes bioassessment and
WQS programs at minimum.

* Systematic compilation and analysis of all
technical & programmatic aspects (methods,
indicators, WQS (ALUs).

* Assess capacity to support all water quality
management programs.

* Documents program strengths and fosters a
continuous improvement process.



Table 6. Relative degree to which major water guality management program areas are supported by monitoring and assessment in each of the

Region V siates.
Basic Watersheds/
State Reporting W5 Program NP5 TMDL303d WPDES/iOther Permitting
T HRSEMP Friority Eaorm- | WET Sl ELETEL |
Agency Erahs” | Trend™ Tiered Fefined | Ank- Speoiio Ellmotive- Hake Listr TMDOL Wi Seling CHDwr e Limits! iy Enfomns I:re-cq:&
uses™ | wee™ | woc™ | oeg | cCrikMos® Ess | Dot | Dew™ | EELST - B50s | Promn | cora” | Edent” | ment” Fil
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EP&
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What really matters - how) states use
MaA and TALU fto make WQ management
decisions: and' sei’ program, direciion.

- Wzl developed and rouline process for using moniloring & assessment for af leasd 5-10 years, based on an integratbed irdicalons mmework process and comoreberive wateshed design.

) . Process and focls are available, but uEage is no langer rouline and accuns only on a prajecl or issue specific basis.
- Project ar site-specilic u=e of maniloring & asssssment consisting of upstrea m shudies, pa m sludies {no compre e nsive wa esign.
Praject ar site-specil of ilaring & isting of upstreamidownslream sludi red slream siudi bz lemshed design)

() - Oscasicnal of infreguent usage ar under develaprnent
—  Hosupport from ambient manitoring & asssssment.

! Basic alairrmentnon-allainmeant assessmant for aguatic ife uze stalus ncluding delineation of cauvses and sowces of threat and imgairment.

“ zufficient infarmation lo report aggregats staius of ecolypes over at keast a 10 year period; does not refer io analysis of fed stafion chemical rends.

“ Tiered wees that are developed based on assemblage assessments and which corespond fo EPA's biological condition asis, does nof include fishery based or general uses.
“ Includes any uss of ambiant monitoring data o change designated uses, balh "upgraces” and “downgrades”.

= hrnbiernt data is used o develop vaber gualily criteria and'or influence the application or implementation of WQC (exclusive of pH, hardness, and ofher single modifiens).
* benbient survey data is used lo ground truth EPA's sile specific anleia process (valer effects ratio).

“ Habital assessment i fnkad io biclogical assessment and Isbed a5 & cause of imparment.

 Includes using ambizrt dala 1o support TMDL development and debermine sucosss of TRMOL implemeniation beyond basic calibration data.

“ \habar quality based effluent imis - ambiert data is used o develop an assessment of the overall efiect of the subject dissharge on the receiving wabsrs.

* bnbiert data s used bo influsnce pricdily s=iling for NPDES permifting andior SRF funding priarilies.

l'f Ambient survey data is used o develop WET testing reguirements ardior efflusrt limits in NPDES permits.

* hpssssmend framework allows for defarmination of incremental departures and shanges beyond passTal and communicaies severily of problern over space & Sme.

* Direct uss of ambiart survey data ko supparl enfarcameant in berme of demonsirating that action is bofh legal and reasarable.

* Direct suppart of ganaral policy and site-specific dacisions for the 401 cerificalicn of 404 dredge and fill parmils.
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As maturally
DCCUTE.

Habitat: “natural™

An| EPA goal is for! states to deyvelop
and adopi’ al TALU based biocriferia
process in their M&A and WQS

programs.

No detrimental change;

Nihe statie’ evaluation process providesi a
way 10 measure! incremenial progress
fowards| attaining thisi goal.

alteration; DO hetter; hydro Oppm for salmonid ensure salmonid
and bacteria as  allowed; DO Tppm/ spawning; Bacteria: spawning survival;
namaral 75% zaturation; 64100 mil- in the summer Bacterta:142/100 mil

hacteria as nataral

FIGURE A-3. Relation between Maine TALUs and other water quality standards and criteria.



Key Concepts

Accuracy: Biological assessments should produce
sufficiently accurate delineations to minimize Type I and II
assessment errors.

Comparability: technically different approaches should
produce comparable assessments in terms of condition
ratings, impairments, & diagnostic properties.

Comprehensiveness: biological response is evaluated in
conjunction with other stressor/exposure information to
understand the key limiting factors.

Cost-Effectiveness: having reliable biological data to
support management decisions outweighs the intrinsic costs
of development and implementation (NRC 2001).



BIOLOGICAL CONDITION GRADIENT (BCG)
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What Do the Levels Mean?

Level 1 produces general assessments - not amenable to
supporting most tasks /e., status, severity/magnitude,
causal associations.

Level 2 includes pass/fail to multiple condition assessments
(3-4 categories); capable of general causal determinations.

Level 3 is capable of incremental condition assessment
along the BCG and for most causal associations; single
assemblage limitations.

Level 4 provides full program support & reasonably robust,
accurate, & complete assessments including scientific
certainty, accuracy, relevancy of condition, severity &
extent, and causal associations.



Critical (Key) Technical Elements

Dependent
Foundation  Building on Other
Elements Blocks Elements
.
1. Temporal coverage v
g 2. Spatial coverage v
o 3. Natural Classification v
o 4. Criteria for reference sites v
y 5. Reference conditions v
L 6. Taxonomic Resolution v
£ 7. Sample collection v
2 8. Sample processing v
_\ 9. Data Management v
o)
=1 10. Ecological attributes v
® 11. Biological endpoints v
& 12. Diagnostic capability 4
£ L 13. Professional review v
[



Critical (Key) Technical Elements

Design

Interpretation Methods
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Development of Thresholds for Determining
Levels of Rigor: Max. Loss of Points Allowed

LEVEL OF FOUNDA- BUILDING DEPEN- MIN.
RIGOR TION BLOCKS DENT SCORE %

4 -1 -1 -1 57 95%
3 -3 -3 -3 51 84%
2 -6 -6 -6 42 70%

1 - - - 21 <70%



Key Tasks for State Reviews

= Discuss aspects of M&A and WQS programs
especially as they relate to support for WQ
Management programs and tasks (annotated list
of discussion topics).

= Complete Critical technical Elements checklist
and determine current CE score and level of
rigor.

= Conduct state self-assessment exercises -
determine how the present program would deal
with commonly encountered M&A and WQ
management situations.



Technical Memo: NHDES

March 4, 2009

Table 1. A checklist for evaluating the degree ot development tor each technical element of a
bioassessment program and associated comments on the elements for the New
Hampshire bioassessment program. The point scale for each element ranges from lowest
to highest resolution.

(Lowest) 1.5

20 25

3.0 3.5

4.0

4.5 (Highest)

Comments

Collection times
are vanable
throughout the
year, and sampling
is performed
without regard to
seasonal
influences.

An index period is
conceptually
recognized, but
sampling may take
place outside of this
period for
convenience or to
match existing
programs; sampling
outside of the index

A well-documented
seasonal index
period(s) is
calibrated with data
for reference
conditions, but
sampling may take
place outside of this
period for
convenience or to

Same as Level 3,
but administrative
needs and index
periods fully
reconciled.
Scientific basis of
temporal sampling
influences
management
decision framework.

July 1 — September
30 for fish; August
— September for
macroinvertebrates
(8 week
colonization
period).

No internal
accommaodation for

Checklist s compleied - wilhi siaie

Sidfi: — consensusibased process

clLLIT &
variability, maximize
gear efficiency, and
maximize the
information gained
about the
assemblage.

Points

4.5




MBI Techaical Memo: Connseticns DEP Bicassessoent Program Cetober 31 - Hovembers 2, 2006

TECHNICAL MEMORANDUM

Critical Technical Elements Evaluation of the Connecticut DEP Bioassessment Program

Connecticur DEP
Hartford, CT
Oetober 31 - November 2, 20068

A major product off the review: |
| processiis a fechnicallmemorandum
That communicates program ‘
strengithsi and! documentis’ specific

areas| fior’ improvemeni. Tihese
nave evolved since 2004) from “a
‘few pages; 10 40-50/pp.

Mary Garren, US ]EEE";"';1 Regmﬂli:{}a: enMary@epa pov l'l {61?}91&13

Chris Yoder, Midwest Biodiversity Institute (yoder@rrohio com) (614) 4039592

Susan Davies, hMaine DEF/MEI (Susan P Davies®maine gov

(207) 28771778



MEIL CE Recommendations NHDES March 4, 2000

Table 2. Summary of the critical technical elements evaluation tor the New Hampshire DES
statewide bioassessment program conducted March 4, 2009. This applies specifically to
wadeable streams. Point values in brackets indicate the expected CE score change with
ongoing developments.

Element Comment
Element 1: Index Period Strict adherence to a standardized two-stage index
Maximum score = 4.5 penod is practlced (Match 15 - October 15 ]uly 1-
oo (1~ ~ M

Key s'rep in process of developmg a

“blueprint® for overall program
developmeni 1o\ elevaie level of rigor:

b

Muluple deswns mcludmﬂ watershed scale assessments
are needed to elevare score to 4.5. [+0.5]

Element 3: Natural Classification Ongoing efforts to regionalize macroinvertebrate

Maximum score = 5.0 assemblage assessment coupled with existing fish

Score assigned = 4.5 assemblage assessment tool should elevated CE score to
5.0. [+0.5]

Element 4: Criteria for Reference Sites | The development of quantitative reterence site
Maximum score = 5.0 screening method is needed to elevate CE score to 5.0.
Score assigned = 4.5 Current method is based on a BP] approach thart is
adequate tor intended purposes. [+0.0]




Incorporating Tiered Aquatic Life Uses Into
State and Tribal WQS

As a key component of State and Tribal water quality standards, designated  fjared aquatic iife uses
uses define the goals for a waterbody, determine the criferia to protect it, i .
guide management outputs, and, ultimately, environmental outcomes. e desc.rmfw narratives
Adquatic life tiers couple descriptive narratives (tiered uses) with supporting ~ ©f designated uses that
numeric criteria. The specificity of designated uses greatly influences the are supported with
level of precision at which a water quality management program operates. numeric biocriteria and
Incorporating more refined, or tiered, aquaric life vses into water quality

e implementation chap're; of the EPA
TALU document' was written so that;
states could perform a self-assessment:.

OO OO SO Dl e
waterbodies and their aquatic life uses. These VSR, & Assessment
next two chapters discuss the underlying

S - . . Enforcement
principles and processes involved in developing
tiered aquatic life uses and applying them

I
water quality management based on “lessons So“re ; ‘
learned” from State expeniences. Maine and - i Problem ID/Set
Ohio are two states that have adopted tiered Ll Friaatics
aquatic life uses in their WQS and have \
implemented them through systematic
monitoring and assessment. The expeniences of
Maine and Ohio provide a sequence of steps, or
milestones, that can serve as a template for other
States to follow. These nulestones are:

Establish Uses
& Criteria

Define and Allocate Control A/

Responsibilities

FIGURE 4-1. U.S. EPA Water Quality Based Approach to
Pollution Control based on Chapter 7, Water Quality
Establish conceptual foundation Standards Handbook.

Merge scientific and policy foundations

Establish monitoring program

Develop and validate quantitative thresholds

LU

Apply tiered uses in water quality management



TABLE 4-1. Expertise and tasks for key TALU milestones.

Conceptual Foundations

Technical Foundations

Policy/Legal Foundations

Professional Expertise Required

v Senior professional biologists v Professional biologists Inifial concept formulation:
v Regional ecological experts v Taxonomusts ¥ Semior professional biclogists
v Field support staff v WOS managers
v Statistician Later stages:
v Database managers All of the above plus._ .
¥ Senior management
v State legal counsel
v Legmslature or WQS board
v Stakeholders
Milestones 1, 2 and 4 Milestones 3 and 4 Milestones 1, 2 and 4
Essential Elements

»  Literature review of stress
ecology studies for locale

»  Develop regional BOG model

*  Determine expected biological
assemblage response fo typical
Siressor SCenanos;

»  Identify ecological attributes
necessary to maintain a
functioning ecosystem (that
TALLU mmst protect or restore)

Clarify classification 1ssues
{confounding natural gradients of
locale);

Define reference condifions
Deternune monitoring approach
and strategy

Exploratory data analyses to
validate/refine BCG model

Best available, best tested metrics
to assess status of ecological
attributes of interest

Set thresholds that correspond to
BCG tfiers, that protect essenfial
ecological attributes

Deternune management objectives;
Identify priority aquatic resources
Crosz-wall BCG to WQS context- (how
good a fit 15 provisional BOGTALU
conceptual mode] to existing use classes
and WQ criteria)

Seek early review of the legal standing of
any proposed changes to WQS- strengthen
and clanfy langnage

Account for public values and econonuc
consfraings realities




- >
INITIAL IMPLEMENTATION PHASE
018 MONTHS 122 MONTHS

MO 6 YEARS

5-10+ YEARS

1. Establish = Science
Conceptual = Policy

2. Merge Scientific & = Link conceptual TALU = Evaluate for consistency with
Policy Foundations tiers to regional BCG existing WQS framework

conceptual model = Draft or refine narrative ALU
descriptions

Foundation

Start-Up Tasks: Initial Start-Up Tasks: Initiate

Technical Development Tasks Monitoring Strategy AR ETEE e Program Meintenance
Acquire Staffing . Initiate Field Sampling Biocriteria Development Biocriteria Development
= Professional biologists with = Review spatial designs = Select candidate metrics and/or = Refine metrics and develop

taxonomic expertise & training = Develop QA/QC and QAPP calibrated indices

Bioassessment: & Biocriteria Program
Developmential liimelines

= Develop and test reference

assessment tools

Methods Development Water Quality Program Support  Water Quality Program Support

condition approach

. q f . = Develop capacity to support = Fully functioning bioassessment
Review and sefect candidate Select LR AT WQ programs (WQS/UAAs, program supports WQS (UAAs,
methods and protocols sites . . LA -

- C I i TMDLs, permits, planning) ALU, biocriteria) and basic

= Consider MQO/ S = Develop index developmert = Formalize and increase water rogram needs (305b/303d)

= Test methods for applicability and calibration strategy . prog
quality program support as = Program dev't should be fully
= Analyze test results — select L L -
methods Assessment Issues capacity is developed initiated — e.g., integrated
= Use data for “makeable” (biological data should support chemical, physical, and
decisions more decisions) biological database supports
= [nitiate exploratory analysis of tool, criteria, & policy dev't.
biological responses to (ongoing)

stressors
3. Establish Technical Program 4. Develop & Validate Quantitative Thresholds

Continuously evaluate program — develop and implement refinements
< >
Quality Improvement Process Evaluate effectiveness of initial decisions — make needed adjustments

n/barbour/timeline.ppt



TALU Timeline Framework

= FULLASSESSMENT PHASE \

IKITIAL DEVE CPMENT PHASE
(-18 MONTHS

INMAL IMFLEMENTATICN PHASE

We are finding that states are

“somewhere" along the way towards
full TALU pr'ogr'am developmen’r_

2. Merge Scientific &

Fln lima e Emon o sl okl o

Acguire Facilities & Equip
{hrﬂ'tldnﬂuymdialdia
v CFfice accommodations
v Database support nfrastruchs

Methods Developrmant
» Review and select candidate
methods and protocols

Clessification lssuss

v Consider spatial stratfication
Isaueg -

v Davelop and teat reference to dassification scheme and by

condition approach _ major aquatic acotype
v Salact and sampls referanca Water Quality Program Support = Link to TALUs via BCG
gitss = Develop capadity to support
v Devslop index development WO programs (WOS UAAS,
and calibration strategy THDLs, permits, planning)
» Formalize and increass water Water Quality Pregram Support

v [Devalop reference benchmarks
for calibraied indices according

v Conaider MOCDO0 neads

» Test methods for applcability
v Analyze test results — selact
methads Assassmant lssues

aquality program support a3 w Fuilly funcficning bies s sessmeant

s o e

. £l supp-rt , eia, Bz
Iniiate mq:rluatu:a :ﬁlm af mare decisions) program nes da (30 56/303d)
biglogical raspon = Program devt should be fully

sirassms o .
initiate d — 2. ., integrated

chemical, physical, and
bdzlogical database supports
tool, criteria, & policy dev't.
(ongaing)



General Observations

* All states have bioassessment programs.

* All states are building towards full WQ
management program support.

*CE Levels are improving with time and
effort.

* Regional projects have been very useful to

some aspects of state program development
(BCG, NEWS, etc.).

* Resources - quantity and “dedication” are
iIssues.

*Level of rigor reflects an important
"synergy” of the key TALU building blocks.



Next Steps

*Complete outstanding technical memos -
2 to go.

* Summary report of baseline state visits
to Region I - by Sept. 2010.

* Continue Region I Bioassessment working
group at NEAEB 2011.

* Conduct second round of on-site visits as

a follow-up to the baseline evaluations in
2010-11.

*Focus on state-specific needs and issues
- emphasize WQS aspects.
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