Monitoring Plans

William E. McMillin, Jr., PE
CH2M HILL

william.mcmillin@ch2m.com




Water Quality Based Approach

Identification of
Water Quality-
Limited Waters

Assessment of
Water Quality Based
Control Actions

Priority Ranking and
Targeting

Implementation of Development of
Control Actions TMDL




TMDL Development Components

Problem Identification
Identification of
Water Quality

Indicators and

Target Values Source
l Assessment

Link Targets and Sources
Load Allocation




Why Follow-up Monitoring?

e Determine whether the TMDL has resulted
In attaining water quality standards.

e Support any revisions to the TMDL that
might be required.




Address Uncertainties

e Uncertainties are inherent in TMDL
development.

e The rigor of the monitoring plan must be
based on the confidence in the TMDL
analysis. More rigorous:

— With greater uncertainty

— Where environmental and economic
consequences of decisions are greatest.
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Follow-up Monitoring Objectives

Validate the TMDL

Assess the adequacy of control actions to
Implement the TMDL

Provide a basis for review and revising
TMDL elements or control actions in the
future
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|. Key Questions to Address

. What key factors influence monitoring
plan design?

. What is an appropriate monitoring plan?

. What is an appropriate adaptive
management plan?

. What constitutes an adequate monitoring
plan?




1. Key Factors in Plan Design

« Evaluate specific TMDL elements

— Looking back: Determining if all field investigations
and data collection efforts were adequately performed
for the TMDL.

— Looking forward: Designing a monitoring plan that
evaluates the performance of the TMDL.

— Establish linkages between the two.

» Evaluate implementation actions
— Verify that specific actions were implemented.
— Evaluate that the actions were effective.
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Key Factors (continued)

e |nvolve stakeholders

— Stakeholder goals and interests need to be
addressed.

— Stakeholders can and should be involved in
the implementation and evaluation of TMDL
effectiveness.

— Partner with stakeholders and other non-
governmental organizations.
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Key Factors (continued)

 Utilize existing monitoring activities,
resources and capabilities

— Coordinate monitoring amongst agencies and
other organizations

— Avoid duplication
— Assure cost-effectiveness
— Control quality with training
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Key Factors (continued)

e Address constraints
— Long-term TMDL implementation
— Large TMDL area

— Limited financial and staffing resources
« 319 Funding
» Penalties
* Availability

— Monitoring constraints
« Are implementation actions “monitor-able”?
« Can key monitoring locations be accessed?
» Will monitoring affect impaired uses?
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Key Factors (continued)

» Select type, or combinations of types, of
monitoring
— Baseline

Existing conditions or comparison to other locations
— Implementation

Management actions, restorations, regulations
— Project or effectiveness

Other projects that the TMDL may depend on for success
— Trend

Continuous monitoring to compare to baseline and measure
progress

— Validation
Re-evaluate indicators/parameters, targets and source analysis
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2. An Appropriate Monitoring Plan

» Clearly establish goals
— Document progress to removing impairments.

— Better understand the causes of the impairments,
reducing the uncertainty, and updating the TMDL.

— Evaluate the effectiveness of TMDL actions to
determine what actions to continue, change or
discontinue, or add.

o Test TMDL hypotheses

— TMDL is designed to eliminate impairments.
e “This is impaired because of ...."
» “This action will eliminate the impairment of ....”

— Monitor to determine if hypotheses are true or false.
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Appropriate Plans (continued)

o Clearly establish relationships between the
TMDL and the monitoring plan linking:
— Numeric targets
— Source analyses
— Linkages between the two
— Allocations
— Implementation

« Plan the “why, what, where, how, who, when”
» Quality Assurance/Quality Control
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3. Appropriate Adaptive
Management Plans

o Clearly define what will be done with
monitoring plan deliverables
— When and who will review them?
— How will evaluations be used in adaptive

management framework?

» Establish process and criteria for
evaluating progress, managing change,
and adapting to changing conditions.
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4. An Adequate Monitoring Plan

* Monitoring plans will be reviewed,
evaluated and approved as a specific part
of the TMDL.

* Plan should address the three previous
key guestions:
— Key factors
— Appropriateness
— Adaptive management
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Adeqguate Plan (continued)

 May 2002 EPA Guidelines for Reviewing
TMDLs:

— 1991 Guidance recommends monitoring to
track effectiveness.

— For TMDLs with WLA dependent on non-point
source controls, plans should include data
collection to determine if:

» Load reductions are occurring and
» Leading to water quality standards attainment.
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Adeqguate Plan (continued)

 What if a full monitoring plan isn’t ready with the
TMDL submittal due to timing or other factors?
— Coordinate with reviewing authority

— Fulfill appropriateness by identifying monitoring goals,
hypotheses to be tested, indicators, locations and
frequency, timeframe, methods, participating parties,
QA/QC, etc.

— Confirm commitment to implementing the monitoring
plan.
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ll. Designing a Monitoring Plan

» Design an independent monitoring plan
specific to the TMDL

OR

e Design a monitoring program that
Integrates existing programs with TMDL-
specific components
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Follow Examples of “Routine”
Water Quality Monitoring

305(b) Requirements — Evaluate water quality and
attainment of designated uses.

303(d) Listing — Identify waters in violation of state water
guality standards (=> need for a TMDL).

NPDES Permit Evaluation — Assess if compliance with
permits is sufficient to meet ambient water quality
standards.

Public Outreach — Demonstrate that permittees and
regulatory agencies are working to protect designated
uses.
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How are These Requirements
Satisfied?

305(b) Reporting — Consolidated Assessment and
Listing Methodology (CALM) and monitoring where high
probability of impairments exist.

303(d) Listing — Focused sampling to confirm/support
TMDL development.

NPDES Compliance — POTW facility planning,
performance, effluent, and ambient monitoring.

Public Outreach — Programs involving stakeholders,
“advertising” activities, and publishing results/progress.
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Constructing a Monitoring Plan

* Design plan to specify:
Why, Who, What, Where, When, How ....
» Quality Assurance Project Plans (QAPP)

 Examples
— Guidance Example — Lake Chelan, WA

— 319 Success Story: VA’'s Muddy Creek and
Lower Dry River

— Long Island Sound Nitrogen
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Why Monitor?

Monitoring plan must have a purpose.
What are the goals of the TMDL?

What designated uses need to be
restored?

How are the uses impaired?

What is impairing them?

How are the impairments being removed?
How can that be measured?
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Who Will Do The Monitoring?

Use the same resources that identified the impairment.

Coordinate existing monitoring programs and create new
ones.
Tap resources:
Federal - EPA, USGS, NOAA, Forest Service, etc.
State, interstate, regional, watershed, local, public
NPDES
Watershed restoration programs
Compliance monitoring
Establish who will coordinate, compile,
construct/maintain the database, report, review,
evaluate....

Establish hierarchy with an organization chart.
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What Can/Should/Will be
Monitored?

Establish data quality objectives.
— How will data be used?

Continue to monitor the indicators that were
used to identify the impairment.
— Water quality standards

— Other criteria such as that for nutrients

— Physical, chemical and biological factors affecting
use attainment (Use Attainability Analysis framework)

Monitor the TMDL actions.

— Load & wasteload allocations

— Watershed controls via regulatory changes
— Restoration activities

Monitor the uses themselves.
— Frequency of impairment
— Spatial extant of impairment
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Indicators Depend on Waterbodies

e Freshwater:

Lake or Reservoir* River or Stream

[Aquatic Life ] { Recreation ] [Water Supply} { Aquatic Life} Recreation ] [Water Supply]
1. Dissolved Oxygen 1. Chlorophyll a 1. Chlorophyll a 1. Biological Indicators 1. Periphyton Biomass 1. Periphyton Biomass
2. Biological Indicators 2. Macrophyte Coverage 2. Transparency 2. Periphyton Biomass 2. Transparency 2. Total Dissolved Solids|
3. Transparency 3. Transparency 3. Total Dissolved Solids 3. Dissolved Oxygen 3. Soluble Reactive P 3. Soluble Reactive P
4. Total Phosphorus 4. Total Phosphorus 4. Total Phosphorus 4. pH 4. Total Nitrogen, DIN 4. Total Nitrogen, DIN
5. Total Nitrogen, DIN 5. Total Nitrogen, DIN 5. Total Nitrogen, DIN 5. Soluble Reactive P

6. Total Nitrogen, DIN

* Includes plankton-dominated rivers
From: Figure 4-2 in EPA Protocol for Developing Nutrient TMDLS, First Edition

Also consider flow monitoring for flow-based TMDLs

« Estuarine: same plus salinity, carbon, silica, etc.
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Performance Objectives

A TMDL is a “design” to remove an
Impairment.

A design has performance objectives.
Performance objectives are measurable.

Design monitoring plan to measure TMDL
performance:

— Progress towards attaining TMDL goals.
— Goal fulfillment — restoring designated uses.
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Where to Monitor?

o Spatially:
— The site of the impairment
— Watershed
— Boundaries
— At allocations — NPDES, BMP effectiveness, etc.

» At specific locations:
— Surface/bottom or vertical profiles
— Near shore or in channels

* Where original TMDL sampling wasn’t done:
— Fill'in the gaps
— Confirm or dispel modeling or other determinations

Where mathematical modeling indicates there’s an impairment
but no data yet collected
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When to Monitor?

Nutrient TMDL addresses impairments that
may/may-not be seasonal in nature.

Determine if system is trans-seasonal:

— Nutrient loads throughout year

— Nutrients may be “stored” within the system

— System reaches “critical mass” and triggers an
impairment event

Monitor temporal or weather-dependent aspects

of the impairment.

— Seasonal

— Wet weather
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When (continued)

« Monitor the TMDL schedule
— Before — confirm baseline
— During — measure progress
— After — evaluate results and remove from 303(d)

« The TMDL may be over a long term
— NPDES permit cycles
— Facility planning, design and construction
— Funding availability to implement actions
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How to Monitor?

Set Methodology Standards
— Standardize sampling and analytical methods
— Assure certifications

— Use established protocols
EPA’s Rapid Bioassessment Protocols for Habit

Establish Quality Assurance/Quality Control

Coordinate and communicate amongst all
stakeholders

Plan logistics, which can be costly

Establish roles
— Organization charts
— Confirmation and commitment
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Quality Assurance Project Plans

 EPA and many states design monitoring plans
using a Quality Assurance Project Plan (QAPP)
— Quality assurance procedures
— Quality control specifications
— Other technical activities

« EPA® Quality System for Environmental Data
and Technology
— http://lwww.epa.gov/quality




Focused on protection
4.5 ug/L ambient TP target

75%-90% “natural”
10%-24% anthropogenic (half being agricultural)

Diverse allocations depending on future development
Monitoring to assess trends and minimize agricultural runoff

Have nutrient levels changed?
http://www.ecy.wa.gov/biblio/0703109.html
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Hypoxia, toxicity, pathogens, floatables

Nitrogen reduction: 58.5% by 2014

Habitat restoration, stewardship,
watershed protection, public education.

Diverse monitoring and research program on effectiveness

Federal, state, regional and local agencies coordinate & share
monitoring, data management, and evaluation responsibilities

NPDES nitrogen reporting (trading)
Water quality, habitat, riparian protection, stormwater, etc.
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— LISS, CTDEP, NYCDEP, IEC, public, NPDES
— Using existing resources - USGS

— Ambient water quality

— Non-point source implementation activities (BMPSs)
— Watershed restoration program effectiveness

— WWTP, CSO, stormwater, etc. monitoring

— USGS trend data on tributary loads

— Research
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— CALM, TMDL and QAPP guidance and web

— DRAFT Handbook for Developing Watershed Plans to
Restore and Protect Our Waters

— Check examples of state’s monitoring plans
— VA Probabilistic and Targeted Monitoring

http://standardmethods.org

41



42









