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TMDL Program Overview
Annual Project Planning

Structure

Water Quality Program (20 
FTEs)
 Headquarters (Policy)
 Regions (TMDL 

development, STI and 
Implementation)
 Southwest
 Northwest
 Central
 Eastern

REGION High

Projects

/Cat5

Medium

Projects

/Cat5

MedLow

Projects/

Cat5

Low

Projects

Cat5

TOTAL

Projects/Cat5

PROJECT TYPE

SWRO 5/ 143 5/165 9/ 236 91/ 1383 Projects = 110

Cat5 = 1927

TMDLs = 88

ARP/STI = 22

NWRO 7/ 135 9/ 169 12/ 234 194/ 

1187

Projects = 255

Cat5 = 1725

TMDL = 195 

ARP/

Verify = 60

CRO 3/ 102 6/ 252 7/ 68 48/ 199 Projects = 64

Cat5 = 621

TMDLs = 27

ARP/STI = 37

ERO 5/ 69 4/ 110 18/ 253 41/ 378 Projects = 65

Cat5 = 810

TMDLs = 46

ARP/STI = 22

STATEWIDE 

Totals

H = 20/ 

Cat 5 = 

449

M =  24/

Cat5 = 

696

ML = 79/

Cat5 = 866

L =  374

Cat5 

=3072

Projects = 494

Cat5 = 5083

TMDLs = 356

ARP/STI = 141

Environmental 
Assessment Program 
(Scientists) (20 FTEs)
 Westside
 Eastside

2000 01 02 03 04 05 06 07 08 09 10

6 7 7 7 6 7 8 10 6 3 3

11 12 13 14 15 16 17 18 19 20 21

9 2 2 0 1 3 0 1 0 1 4

93 projects/Over 1550 listings

TMDL production
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Are TMDLs (STIs/Other Restoration Projects) Effective? 
Good Question

1550

78

3

2

5000+

49

1

10

100

1000

10000

TMDL Impaired
Waterbodies Assessed

EM Studies Studies with Sufficient
Data

Studies Linked to
Actions

Future TMDLs

Meeting Standards
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Ecology’s TMDL Effectiveness Monitoring Program

In 2002, Ecology began developing a strategy to evaluate the effectiveness of  
TMDLs that have been implemented in WA State.  The original intent of the strategy 
was to inform the adaptive management process by providing: 

1. a measure of progress toward implementation of recommendations (i.e., 
how much watershed restoration has been achieved, how much more 
effort is required?);

2. feedback mechanism for adapting or refining , models, best management 
practices, nonpoint source plans, and permits (i.e., adaptive management).
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Data Driven Adaptive Management

The adaptive management process was to be informed through 
development of monitoring design that was to be implemented over the life of 
the TMDL to determine if:

1. water quality standards and targets are being met;
2. progress is being made towards meeting standards and targets;
3. water quality improvements are linked to water cleanup activities, and; 
4. the current implementation strategy is sufficient.
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Effectiveness Monitoring Strategy

Study design - data analysis - Monitoring Types:
Compliance : Are WQ standards being meet?
Validation : Is data still representative?
Status:  What is the overall status of water in the 
watershed?
Trends:  Are conditions changing over time?
Source Identification:  Are additional source 
controls needed?
Implementation :  Were activities carried out as 
planned?
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Why is approach insufficient for determining 
effectiveness?

1. Insufficient data to assess if conditions are improving  
Effectiveness  monitoring is not considered until the end of the process.
“Post TMDL monitoring” is either not conducted or is disconnected 

from effectiveness monitoring goals and objectives.
Effects of covariate data not taken into account.

2. No clear adaptive management strategy in TMDL/EM process
In order for effectiveness studies to provide useful feedback for the 

adaptive management process, all goals of an effectiveness monitoring 
study must be met.

3. A lack of implementation data   
No effective mechanism for tracking implementation of water quality improvement 

projects.
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Implementation Databases

$70,000,000

$88,000,000

$84,000,000

$80,000,000

$51,000,000

$11,000,000

$479,000,000

$4,400,000
$143,000,000

Coastal

Hood Canal

Lower Columbia

Mid Columbia

Other

Northwest

Puget Sound

Snake

Upper ColumbiaTotal = 1.2 billon 

Source: http://www.rco.wa.gov/prism_app/about_prism.shtml 

1991-present
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Examples

• Henderson Inlet Bacteria TMDL:  Before/After monitoring
• Chehalis River Multi - parameter TMDL:  Select long-term 

monitoring
• Railroad Creek Acid Mine clean up: Long-term Holistic (WQ, 

Biological)
• Palouse River Multi-parameter TMDL: Partnership.  Paired 

watershed study. 
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TMDL: Henderson Inlet-Bacteria



12

TMDL Henderson Inlet-Bacteria
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TMDL Henderson Inlet-Bacteria

•
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TMDL: Chehalis River  
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Railroad Creek Study-Biological Sampling
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Railroad Creek Study-Biological Sampling
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Railroad Creek Study-Biological Sampling
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Railroad Creek Study-Biological Sampling
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Partnerships
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Paired Watershed Study – Sediment Load
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Paired Watershed Study – Sediment Load
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Real-time Reporting
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Ecology’s Effective Monitoring Team
Scott Collyard
Jenny Wolfe
Niamh O'Rourke
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Challenges

Monitoring:
• Most monitoring scenarios make it 

difficult to adaptively manage over 
time

• Monitoring is seldom robust 
enough to measure significant 
change over time.

• Gaps in implementation Data in 
Agricultural areas.

• Long-term monitoring design is 
resource intensive. No guarantees.

Other Challenges:
• Pressure on TMDL production time
• Lack of Resources to support EM.

Planning Challenges:
• Upfront Planning for Eventual EM
• Figuring out where a critical mass 

of implementation will occur.
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Links

• Water quality improvement effectiveness monitoring - Washington 
State Department of Ecology

• Henderson Inlet - Washington State Department of Ecology

• Railroad Creek - Washington State Department of Ecology

• Research & Monitoring | palousecd

https://ecology.wa.gov/Research-Data/Monitoring-assessment/Water-quality-improvement-effectiveness-monitoring
https://ecology.wa.gov/Research-Data/Monitoring-assessment/Water-quality-improvement-effectiveness-monitoring/Henderson-Inlet
https://ecology.wa.gov/Research-Data/Monitoring-assessment/Water-quality-improvement-effectiveness-monitoring/Railroad-Creek
https://www.palousecd.org/research-and-monitoring
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Questions


