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Background 
6PPD-quinone (6PPD-q) is a newly identified stormwater contaminant. 6PPD-q is a 
transformation product of 6PPD in vehicle tires, and 6PPD-q has been identified as the second 
most toxic chemical to aquatic organisms. 6PPD-q is acutely toxic to coho salmon, causing 
mortality at concentrations less than 0.10 micrograms per liter, and is also acutely toxic or 
potentially causes sublethal effects in other salmonids. 

The Snoqualmie River Watershed supports all five species of anadromous salmon, rainbow 
trout and brook trout which have been shown to be especially impacted by 6PPD-q. Other 
aquatic species of concern to the Snoqualmie Tribe include brook lamprey, freshwater mussels, 
amphibians, and benthic invertebrates. Much is still unknown about the fate and transport of 
6PPD-q, including impacts to food webs and human health. Learning more about 6PPD-q is 
essential to ensure water quality and protection of cultural resources and will be of benefit to 
the Snoqualmie Indian Tribe in protecting tribal sovereign and inherent rights.  

In October of 2006 the Snoqualmie Indian Tribe was awarded an initial reservation of 56 acres 
within the 6,000-acre Kimball/Coal Creek drainage basin located in the Snoqualmie Watershed. 
The Tribe continues to add other parcels into trust which contain streams and wetlands and 
connect to the Snoqualmie River. A large portion of the initial Reservation has been developed 
into the Snoqualmie Casino. The Snoqualmie Casino site is surrounded by steep slopes on the 
western, eastern, and northern edges which frame the streams and wetlands on the 
Reservation. Runoff from impervious surfaces on the Reservation is the main cause of surface 
water pollution. 

Other research studies have shown a direct connection between road density and traffic to 
6PPD-q mortalities. We currently estimate that 4,100 vehicles cross the Reservation every day 
and expect that will increase to an average of 4,268 vehicles once the new hotel opens. These 
estimates are determined from information related to the number of visitors who engage in 
gaming, dining, and entertainment activities as well as staff team members attending for work. 
This is ultimately an underestimation of vehicle traffic because it does not include deliveries, 
shuttles for drop-off, or traffic related to the construction of the new hotel. 
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Project and Task Description 
The Snoqualmie Tribe’s Environmental and Natural Resources Department is tasked with 
monitoring the streams and wetlands on Tribal lands to ensure that water quality standards are 
met. This Quality Assurance Project Plan describes how we will add 6PPD-q sampling to the 
Tribe’s established Nonpoint Source Pollution Monitoring Project. This will advance the Tribe’s 
understanding of 6PPD-q concentrations in stormwater and waterways on the Snoqualmie 
Reservation, across storms and seasons.  

The Tribe’s Nonpoint Source Pollution Monitoring Project was created in 2008 has been 
collecting twice annual data on stormwater to inform water quality decisions.  Eight (8) 
sampling sites were strategically chosen to assess water quality on the reservation. This project 
will modify the established experimental design for 6PPD-q collection.  

This study will advance understanding of baseline 6PPD-q concentrations on the Reservation. 
We will also gather and describe land use and best management practices (BMP) 
characteristics. This could help assess and/or validate the effectiveness of BMPS in mitigating 
6PPD-q pollution. 

A subset of these sample sites will be used to better understand how land use features like 
parking lots, roads, and upstream development impact 6PPD-q concentrations. Another subset 
will help determine if the floating treatment wetlands in the stormwater pond, installed in the 
fall of 2023, help reduce 6PPD-q. Finally, samples will assess the effectiveness of vegetated 
swales in the parking lot of the Snoqualmie Casino. Though the swales do not include 
bioretention soil media, swales like these are common BMPs alongside roadways throughout 
Washington and understanding their effectiveness will aid in 6PPD-q management. 
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Organization and Schedule 
The indigenous and inherent sovereign power of the Snoqualmie Indian Tribe is vested in the 
Snoqualmie Tribal Council. The Snoqualmie Tribal Council has the authority to safeguard and 
promote the peace, safety, moral, and general welfare of the members of the Tribe by 
regulating the behavior of all persons within the jurisdiction of the Tribe, and to provide for the 
enactment and enforcement of the laws of the Tribe. This authority includes the Council’s 
ability to manage, develop, protect, and regulate water, minerals, timber, fish, and wildlife, and 
other natural resources within the Tribe’s jurisdiction. 

The Environmental and Natural Resources (ENR) Department is designated as the lead Tribal 
department for all matters pertaining to the environmental protection of Tribal water 
resources. The ENR Department has the primary responsibility for project coordination and 
ensuring that data collection and evaluation meet quality assurance criteria. 

The key individuals involved in project implementation are ENR Director Cindy Spiry, ENR Water 
Quality Program Manager Kelsey Payne, ENR Water Quality Program Assistant Jennifer Hartke, 
as well as rotating field staff. 

The Water Quality Program Manager has a Bachelor of Science degree in Environmental 
Sciences from Western Washington University and a Master of Science degree from the 
University of Washington. The Water Quality Manager has completed classwork and on-the-job 
training in water quality sampling and data collection. She has over seven years of professional 
experience in the field and has worked for the Snoqualmie Tribe for over three years. 

The Water Quality Program Assistant has a Bachelor of Science degree in Environmental 
Sciences from Western Washington University and previous experience as a hydrologist with US 
Geological Survey. Training in water quality will be ongoing.  The ENR Director will provide 
information on offsite training, conferences, and classes that are pertinent to water quality. 
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 Table 1. Schedule of activities 

Activity  Start Date  Projected Date 
of Completion  

Notes  

Project Management April 1, 2024 June 30, 2025 
 

QAPP Approval May 7, 2024 May 31, 2024 Needs Ecology approval 

Field Work September 
2024 

March 2025 8 days sampling at 8 sites, for a 
total of 128 samples. Timing will 
be limited by rain events. 

Laboratory Analysis Ongoing March 2025 The Tribe will share with Ecology 
individual lab reports as they are 
completed by MEL. Additionally, 
the Tribe will compile a 
spreadsheet of lab results with 
6PPD-q concentrations in water 
quality samples. 

Progress Report Ongoing November 15, 
2024 

 

Spreadsheet of Lab 
Results 

Ongoing March 30, 2025 
 

Communications/Final 
Report 

March 2025 June 2025 The final report should include 
key details including but not 
limited to: 6PPD-q lab analyses, 
traffic density of the Snoqualmie 
Casino parking lot and North 
Bend Way, upstream 
development activities, 
vegetation species in the swale 
and floating wetlands, and 
additional characteristics of 
BMPs. 

Field Procedures 
Report 

Ongoing April 15, 2025 Describes, for each sampling 
event, relevant field notes on 
conditions at the location and 
the sample at the time of 
collection, sample volume 
collected, and chain of custody 
forms. 

Presentations Ongoing May 14, 2025 Stormwater Work Group 6PPD 
Subgroup and an additional 
audience -Affiliated Tribes of 
Northwest Indians, Northwest 
Indian Fisheries Coordinated 
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Tribal Water Quality Program, or 
MuniCon 

The greatest challenge in keeping to this timeline is the constraints around the timing of 
sampling during storm events. There will need to be flexibility in the schedule on days when it is 
raining to be able to achieve sampling goals. If sampling deviates from the specified protocol, 
we will document the timing of the rain event and conditions of sampling thoroughly for 
accurate comparisons and result interpretation. Sampling frequency and the number of 
samples per rain event is determined by the project budget, limiting the number of samples 
that can be collected. The timeline for the project is limited to funding availability, allowing for 
only one rainy season (October-April) of data collection before project completion. 
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Experimental Design 
Please reference Figure 1 for sample site locations. 

Sample site A1 is outflow pipe that feeds in the longest stream on the Snoqualmie Reservation. 
It is at the southern edge of the reservation; this site is an area where the stream is fed through 
a culvert under North Bend Way. Data collection here is important to identify potential issues 
of pollution caused from runoff coming from upstream development and North Bend Way. 

Sample site A6 is below where the outflow from the lower detention pond enters stream A. It 
can show any contributions to water quality from the lower detention pond. The site is right 
after the stream leaves the Reservation and can show how water quality has changed moving 
through the Reservation. 

Site B7x is at the mouth of a culvert, just before Stream B exits the Reservation, and after it has 
traveled through the Reservation. 

Sample site C8 is located in the southeast corner of the reservation just north of North Bend 
Way. Like site A1, site C8 is in a stream that flows through a culvert under North Bend Way. This 
site will help to identify any runoff issues coming from North Bend Way or upstream 
development. Site C8 is located furthest upstream on Stream B. 

Site P1 is in the Casino’s main retention pond. Comparing data from this site with data from 
Stream A both above and below the point that the pond flows into the stream helps to identify 
if and how the pond is contributing to water quality in the stream. This site will help to 
determine if the floating treatment wetlands in the stormwater pond reduce 6PPD-q. 

Sample site CB1 (collection basin), is a storm drain in the casino parking lot. This is the storm 
drain in the parking lot above the employee parking lot just to the east of the driveway up the 
hill. This site can help determine the quality of the stormwater before entering the remainder 
of the system that eventually flows into the streams. 

Sample site PLC (parking lot collector) is the stormwater feature that collects and filters the 
stormwater off the employee parking lot on the north end of the reservation through an LID 
(bioswale) design. This site helps assess how effective the bioswale feature is at filtering runoff 
before entering the natural system. 

Sample site BAS (basket) is a rock gabion feature that slows and may provide some filtering of 
water drained from P1. Water flows out of the pond into the basket and down into the natural 
stream. Sampling here helps assess how well the pond is being filtered. This site will help to 
determine if the floating treatment wetlands in the stormwater pond reduce 6PPD-q. 

Samples will be collected according to established methods and accompanied with a chain of 
custody form to Manchester Environmental Laboratory to be analyzed for 6PPD-q. Rainfall data 
will be checked after sampling and recorded in the notes section of the chain of custody form. 
Our storm criteria for 6PPD-q sampling is described below (Table 2). 
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Table 2. Determination of rain events for 6PPD-q sampling 

Rain Event Considerations  Quantitative   

Minimum Amount of Rainfall > 0.2 inches, no maximum 

Rainfall Duration 1 hour minimum 

Sampling Period One sample at the beginning of 
storm event (within 4 hours) and 
following sample (within 4 hours 
of initial sample). 

Sampling design was used based on previous sampling locations from the Snoqualmie Indian 
Tribe Water Quality Program QAPP. They were chosen to highlight water quality issues 
surrounding the stormwater pond and direct parking lot runoff, and to study the effects of BMP 
stormwater runoff treatment systems such as the lower parking lot bioswales. The number of 
samples chosen for each site was selected to increase the chance of finding 6PPD in 
stormwater, while remaining within budget constraints. 
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Figure 1. Map of ENR Department sampling sites. Sites marked 319 will be sampled for 6PPD-q.  
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Sampling Methods 
We will use standardized sampling procedures, equipment and analytical methodologies to 
ensure quality comparable data. We will ensure that all supplies and consumables are stocked 
and in working condition. 

Manchester Environmental Laboratory (MEL), Department of Ecology’s accredited laboratory, 
will provide sample bottles. Each month, ENR staff will work with MEL staff to create a work 
order with the expected number of samples. Sixteen (16) samples will be collected for each rain 
event, two samples for each site. The first sample will be taken within four hours of the start of 
a rain event and the second sample will be taken within 4 hours from the start of the first 
sample. The work orders can be changed or cancelled depending on the weather conditions. 
After the work order is created, sample bottles can either be delivered by mail or picked up 
from MEL’s storage locker in Tukwila, at least one day before sampling. 

ENR staff will monitor weather conditions often and collect samples within 4 hours of the start 
of a rain event. Staff will notify the lab as soon as possible once a sample day is chosen to give 
them time to prepare and receive samples. 

Before leaving for the field, ensure all materials have been assembled for sampling.  Needed is 
a large cooler, ice to keep the samples cool, double bagged sampling bottles, backpack, bottle 
labels, pens, hammer, and a hand towel. Fill out the chain of custody form and as many of the 
bottle labels as you can, but do not adhere to the sample bottles yet. Samplers will wear 
powder free nitrile gloves and take samples using a sampling pole. 

At each site, be careful not to disturb the substrate. Pour water into the bottle leaving no 
headspace. At site A1, sample directly out of the culvert, at site CB1 remove the grate using the 
hammer to access the water. Record the sampling time on the labels, dry the bottles with the 
hand towel, and adhere labels to each sampling bottle. Either fill out the times on the chain of 
custody form during sampling or take pictures of labels to fill out later. Cool samples on ice as 
soon as they are collected. Use plastic bags to double bag the sample bottles so melted ice 
doesn’t dilute and contaminate the samples, especially on hot days. 

After all samples have been loaded, finish filling out the chain of custody form and deliver 
samples and form to MEL’s locker in Tukwila as soon as possible.  Retain a copy of the chain of 
custody form for the Tribe’s records. Adhere chain of custody seals to the cooler to for MEL 
staff to remove on arrival. 

Washington Department of Ecology’s Manchester Environmental Laboratory provides accurate, 
credible, and defensible analyses using the latest accredited methods. The lab will provide a 
report detailing the findings after analyzing the samples. MEL will dispose of samples following 
Washington Department of Ecology standards. 
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Quality Control Requirements 
Sample bottles for tire contaminants are amber glass to avoid photodegradation. 6PPD-q also 
attaches easily to many plastics, so glass bottles are recommended to minimize the loss of 
6PPD-q. The bottles are extra clean but not treated. There are no storage requirements for 
unfilled bottles except keeping the lid on to prevent contamination. Minimal headspace should 
be left to prevent 6PPD and 6PPD-q oxygenation reactions. Sample water must be kept cool at 
6°C +/- 2°C. The sample hold time is 14 days, deliver to the lab as soon as possible. If issues arise 
and the quality of sampling or laboratory analysis is suspected, the results of sampling may be 
removed from the dataset. 

Data Management 
The Tribe will retain one copy of the chain of custody form for their records. This will have 
information on sample date, sample times, field crew, locations.  Information about the rain 
event will be recorded in the notes section of the form. All chain of custody forms will be 
scanned in and stored on the ENR server for records retention.  

After analysis MEL will produce a report consisting of a case narrative, analytical results, 
applicable quality control summary reports, and chain of custody. Data from this report will be 
entered into EPA’s Water Quality Exchange (WQX) database. This data is co-owned by the Tribe.  

Audits and Reports 
There will be regular review of all data collection, equipment, and data management 
techniques to ensure the data is collected conscientiously and carefully. Project supervisors 
have the authority to institute any necessary changes to bring the program into compliance. 
The progress report due on November 15, 2025 will describe success in meeting the project 
planning milestones, and alternative plans as needed.  

The Tribe will produce a final report describing the results of this study and will present results 
to relevant audiences (Tribal Council, Ecology). The final report should include key details 
including but not limited to: 6PPD-q lab analyses, traffic density of the Snoqualmie Casino 
parking lot and North Bend Way, upstream development activities, vegetation species in the 
swale and floating wetlands, and additional characteristics of BMPs. The Tribe will produce a 
presentation to the Stormwater Work Group 6PPD Subgroup and an additional audience of 
their choice. Options for the additional audience include but are not limited to: Affiliated Tribes 
of Northwest Indians, Northwest Indian Fisheries Coordinated Tribal Water Quality Program, or 
MuniCon. 
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Data Quality Assessment 
The lab report will be reviewed at time of delivery. It will be reviewed before submitting to 
WQX, validated data will be periodically reviewed as it is entered. Any outliers and anomalies 
will be evaluated to ensure a data entry error has not occurred.    

Department of Ecology team experts will assist with data analysis and statistics. The final report 
will include discussion of any data quality problems. Peer-reviewed literature will be requested 
on an as-needed basis. 
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Budget 
Table 3. Budget by item description  

  
Budget Item Description 

Computation Quantity 
Type 

  
Total Cost $/Unit  Quantity  

Personnel 
ENR Director 67.87 40 hours $2,714.80 
Water Quality Manager 55.28 160 hours $8,844.80 
Water Quality Assistant 27 80 hours $2,160.00 
Field Staff 31 80 hours $2,480.00 
GIS Manager 53.40 40 hours $2,136.00 

Personnel Subtotal $18,335.60 
Fringe 

Fringe benefits calculated 
@ 35% of salaries and 
wage (Retirement, Health 
Care, Annual and Sick  
Leave, Life Insurance, 
FICA) 

 
 
 

0.35 

 
 
 

400 

 
 
 
hours 

 
 
 

$6,417.46 

Fringe Subtotal $6,417.46 
Travel 
Mileage 0.65 200 miles $130.00 

Travel Subtotal $130.00 
Supplies 
Ice and/or ice packs $31.25 8 unit $250.00 

Supplies Subtotal $250.00 
Contractual 
Shipping $300 8 N/A $2,400.00 
Water quality laboratory 
analysis 

$700 64 Sample $44,800.00 

Contractual Subtotal $47,200.00 
Total $72,333.06 

Personnel: Time for ENR Director, Cindy Spiry, to administer the funding, set up 
contracts, etc. Water Quality Manger, Kelsey Payne, would lead sample 
collection, shipping samples, receiving and interpreting reports, write final 
deliverable report to submit to Ecology and Tribal Council, and present on 
findings to Ecology staff and Tribal Council. Also includes time for the new Water 
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Quality Assistant and one other field staff (likely rotating) to participate in field 
sampling. The GIS Manager, Andrew McAninch assists with data uploads, quality 
control, and data storage, management, and analysis. 

Fringe: Covers benefits for tribe staff, calculated at 35% of salaries and wage. 

Travel: Reimbursement mileage for travel to and from sampling sites and 
sample drop-off locations. 

Supplies: This small sum will cover the cost of cooling samples with ice or ice 
packs. 

Contractual: Includes all costs of contract with Manchester Environmental Lab 
to analyze and report on 6PPD testing. Shipping to the laboratory is included as a 
separate line item. 

Table 4. Budget by task 

Task  Description  Amount  
1 Project Management $6,650.10 

2 QAPP Revision $2,238.84 

3 Field Work $15,247.84 

4 Laboratory Analysis $47,450 

5 Communications $746.28  
Total Project Cost $72,333.06 
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Appendix A. Documentation provided by Manchester 
Environmental Lab 
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Figure 2. Chain of custody form provided by MEL with matrix and source codes. 
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Figure 3. Pre-sampling notification form provided by MEL, to be emailed to Nancy Rosenbower 
before sampling begins. 

Docusign Envelope ID: CDF63377-50C1-4F95-B8FC-CE8947932E8BDocusign Envelope ID: 29221BEE-ABB4-40D5-9638-B8542599ADD3



Publication 24-10-049  Testing 6PPD-q on the Snoqualmie Reservation 
Page 22 July 2024 

 
Figure 4. Sample container request form. 
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Figure 5. Laboratory analytical methods for 6PPD-q. 
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Appendix B. Glossary, Acronyms, and Abbreviations 
Glossary 
Nonpoint source: Pollution that enters any waters of the state from any dispersed land-based 
or water-based activities, including but not limited to atmospheric deposition, surface-water 
runoff from agricultural lands, urban areas, or forest lands, subsurface or underground sources, 
or discharges from boats or marine vessels not otherwise regulated under the NPDES program. 
Generally, any unconfined and diffuse source of contamination. Legally, any source of water 
pollution that does not meet the legal definition of “point source” in section 502(14) of the 
Clean Water Act. 

Point source: Source of pollution that discharges at a specific location from pipes, outfalls, and 
conveyance channels to a surface water. Examples of point source discharges include municipal 
wastewater treatment plants, municipal stormwater systems, industrial waste treatment 
facilities, and construction sites where more than 5 acres of land have been cleared. 

Pollution: Contamination or other alteration of the physical, chemical, or biological properties 
of any waters of the state. This includes change in temperature, taste, color, turbidity, or odor 
of the waters. It also includes discharge of any liquid, gaseous, solid, radioactive, or other 
substance into any waters of the state. This definition assumes that these changes will,  
or are likely to, create a nuisance or render such waters harmful, detrimental, or injurious to  
(1) public health, safety, or welfare, or (2) domestic, commercial, industrial, agricultural, 
recreational, or other legitimate beneficial uses, or (3) livestock, wild animals, birds, fish, or 
other aquatic life. 

Stormwater: The portion of precipitation that does not naturally percolate into the ground or 
evaporate but instead runs off roads, pavement, and roofs during rainfall or snow melt. 
Stormwater can also come from hard or saturated grass surfaces such as lawns, pastures, 
playfields, and from gravel roads and parking lots. 

Acronyms and Abbreviations 

BMP  Best management practice 

Ecology Washington State Department of Ecology 

EPA  U.S. Environmental Protection Agency 

GIS  Geographic Information System software 

MEL  Manchester Environmental Laboratory 

QA  Quality assurance 

QC  Quality control 
SOP  Standard operating procedures 
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