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Disposal Site
Monitoring 
Framework…

…is changing 
because we’ve 
learned a lot from 
the first 30 years of 
DMMP and because 
science keeps 
teaching us more



DMMP Monitors 
Non-Dispersive Disposal 
Sites

• The DMMP manages five       
NON-DISPERSIVE disposal sites in 
Puget Sound.

• DISPERSIVE sites are subject only 
to occasional  bathymetric 
surveys to confirm that material is 
not accumulating.



2017

• SMARM:  Current 
State of 
Bioaccumulation 
Testing and 
Monitoring in the 
DMMP

• Workshop:  
Bioaccumulation 
Brainstorming

2018

• SMARM:

• Disposal site 
monitoring primer

• Initial framework 
revisions

2019  

• Workshop:  Detailed 
framework discussion

• SMARM: Presented 
updated draft 
framework with 
changes based on 
workshop feedback

• CSAP*: Contractor-
assisted process to 
develop sampling and 
analysis details

2020

• Port Gardner Site 
Monitoring Pilot 
Study:

• SPI survey

• Sediment sampling

• Lab tests & analysis

DMMP has been developing a new approach to 
site monitoring for the last 4 years:  

- Original plan described in 1988/89: PSDDA Management Plan Technical Appendix
- Last major update was 2007:  Updated Environmental Monitoring Plan
- Minor tweaks along the way as part of SMARM process (e.g. volume triggers; target coordinates; 

debris management)
*CSAP = Conceptual Sampling and Analysis Plan 



Original PSDDA Monitoring Framework

• 3 Questions

• 6 hypotheses

• On-site evaluation: emphasis 
on benthic toxicity (3 
samples)

• Off-site evaluation: emphasis 
on benthic community 
structure/tissue analysis



Draft Framework as shown at SMARM 2019

• 4 Questions

• 8 hypotheses

• On-site evaluation: emphasis 
on bioaccumulation added.  
Includes sediment chemistry 
& tiered bioassays.  

• Off-site evaluation: 
dependent on presence of 
off-site dredged material



Status of Monitoring Framework decisions as 
of 2019 draft

DROPPED from original framework:

• Offsite benchmark stations

• Perimeter station sediment 
sampling

• Transect station sediment 
sampling

• Benthic community sampling

• In situ benthic tissue sampling

• Chemical tracking system (CTS)

ADDED to original framework:

• SPI for benthic community 
analysis

• More on-site sediment samples 
for tiered benthic toxicity testing

• Off-site/Environs area for 
comparison

• ISM*-like sampling for on-site 
and off-site lab bioaccumulation 
testing

*ISM = Incremental Sampling Methodology



Since then, Framework 
Updates
1. Clarified objectives for non-dispersive site monitoring

2. For BCOCs, defined SMS CSL as stand-in for CWA Site 
Condition II

3. Added Tier 1 analysis as part of framework

4. Defined “significant” off-site dredged material (DM)

5. Defined Decision Units (DU) and boundaries

6. Planned sampling approaches

7. Added natural background reference for 
bioaccumulation analyses of off-site DM

8. Clarified Bioaccumulative CoC and 
Benthic CoC lists



Framework Updates

1. Clarified objectives for non-dispersive site monitoring



Objectives
for 

Non-Dispersive 
Disposal Site 

Monitoring

• Dredged material stays within site boundaries

• On-site DM < SC2, < CSL

• Off-site DM < SC1, < SCO

• Management actions to prevent future non-
compliance; mitigate present ones

SC1 =  Site Condition 1 = “no adverse effects” outside site 
boundaries (Federal guideline)

SCO = Sediment Cleanup Objective = goal for sediments 
outside impacted areas (State guideline)

SC2 = Site Condition 2 = “minor adverse effects” within site 
boundaries (Federal guideline)

CSL = Cleanup Sediment Level = sediment chemical load above 
which site could be considered a “cleanup” site (State guideline)



Framework Updates

2.  For BCoCs, defined SMS CSL as stand-in for Site Condition 2



Screening level

Site 
Condition 1

Site 
Condition 2

Site 
Condition 3

Sediment 
Cleanup 
Objective
(SCO)

Meets SCO: 
Highest of:  risk, natural 

background, or PQL

Not cleanup 
site yet

Cleanup 
Screening 
Level (CSL)

Cleanup Site

DMMP Guidelines (from NEPA EIS) Washington State Standards (SMS)

Roughly equivalent

Roughly equivalent

Don’t go here



Framework Updates

3. Added Tier 1 analysis as part of framework



Added Tier 1 
Analysis to 
framework

Tier 1 = existing 
information is 

sufficient for 
decision-making

For every monitoring event, the DMMP has to juggle:

• Available budget (DNR tipping fees have not changed since 1994)

• Project materials disposed since last monitoring event (relative risk)

• Site specifics, e.g.:

• Commencement Bay has most incidences of off-site drift

• Elliott Bay environs > natural background

• Local concerns

Existing information that may be available to help answer 
framework questions:

• SPI data, e.g.:

• Grain size of any off-site material

• Relative size and thickness of off-site material

• Other program data (e.g. PSEMP)



Framework Updates

4.  Defined “significant” off-site dredged material (DM)



Definition of “Significant” Off-site Dredged 
Material
• Either 10 cm of recent 

DM at site boundary

• Or 3 cm of recent DM 
identified at site 
perimeter Disposal Site

Site Perimeter = 0.125 nautical mile from site boundary

Off-site material triggers 
management actions to prevent 
future off-site disposal or drift

e.g. target zone shifts, tug travel 
direction, tidal limits



Framework Updates

5.  Defined Decision Units (DUs) and boundaries



Decision Units Disposal Site DU

• Material under DMMP 
management

• Entire area within site boundary, 
plus lobes of any recent off-site 
material >10 cm thickness

Environs DU

• Compared to Site DU

• Boundary based on bathymetry 
and grain size to “best meet 
intent of comparison with Site 
DU”

• Inner boundary 150 ft from any 
previously mapped offsite 
material



Different 
Site

Different 
Perspective 



Framework Updates

6. Planned sampling approaches



Sampling Station Grids

• Sample independence not required

• Grid spacing of 125 m

Disposal Site 
DU

• Sample independence required

• Grid spacing of 500 m
Environs DU



Site DU 
Sampling

20 random stations selected from 
within entire DU

For lab bioaccumulation tests, one super-
composite of all 20 randomly-selected 
locations

For benthic toxicity evaluation, a subset of 
5 randomly-selected locations, each 
sampled and tested separately (tiered 
chemistry/bioassays)

If significant offsite lobe, at least one 
sample taken from offsite area



Environs DU 
Sampling

20 random stations selected from 
within entire DU

For lab bioaccumulation tests, one 
super-composite of all 20 randomly-
selected locations

Sediment BCoCs compared to Site DU

Tissue BCoC levels from lab 
bioaccumulation tests compared to Site 
DU



Framework Updates

7.  Added natural background (NB) reference for 
bioaccumulation analyses of off-site DM



Bioaccumulation 
Reference Areas:  
off-site vs on-site

Site DU = entire site + any off-site 
lobe

Environs DU = comparison for  
ON-SITE portion of Site DU

Natural background DU = 
comparison for OFF-SITE portion 
of Site DU

IF Environs ≅ NB, then Environs 
DU can be comparison for both 
on-and off-site portions of Site DU



Natural Background DU 
Sampling

• Significant offsite lobe of DM

• BCoCs in Environs DU > natural 
background (NB)

IF:

• Need natural background 
reference (equivalent to SCO)

• Carr Inlet identified as appropriate 
NB reference site

• composite sample of 20 
randomly-selected from sampling 
grid (NB DU)

THEN:  



Framework Updates

8. Clarified Bioaccumulative CoC and 
Benthic CoC lists



Different chemical analyses for benthic and 
bioaccumulation samples

Benthic COC list 

(for 5 on-site samples)

• Conventionals
• Metals
• SVOCs/Pesticides
• PCB Aroclors

Bioaccumulative COC list 

(for Site and Environs DU composites)

• Conventionals
• Select Metals
• Bulk TBT
• Select SVOCs/Pesticides
• PCB Aroclors
• PCB congeners
• Dioxin/Furan congeners
• PBDEs



And….the Latest

• (back to) 3 Questions

• (back to) 6 hypotheses

• On-site evaluation: benthic 
toxicity (5 samples; tiered 
bioassays) and 
bioaccumulation (20-sample 
composite)

• Off-site evaluation: emphasis 
on physical assessments and 
bioaccumulation

Still a work in progress – PG Pilot results and workshops 
will inform framework modifications as needed





Questions?


