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Nearing two decades of work here
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Boise Creek – Highest Priority for FC TMDL
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Boise, Pussyfoot & Second Creeks: 
Highest priority for nonpoint in WR pH TMDL
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• Largest nonpoint reductions 
attainable in Boise, Pussyfoot and 
Second Creeks

• Established allocations for Soluble 
Reactive Phosphorus (SRP)



Puyallup Tribs FC TMDL Targets:

• Boise Creek dry season:

• 92% reduction

• Boise Creek wet season

• 61% reduction

• Pussyfoot Creek

• 90% reduction     

TMDLs set Allocations/Targets
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WR pH TMDL Load Allocations:

35-50% reduction in anthropogenic SRP
These % reductions are to get  

these streams to meet WQ criteria



Column 1

• Bullet items

• Bullet items

• Bullet items

• Bullet items

Status and Trends

4 sites

Monthly sampling all 10 years

Fecal Coliform + E.coli
Ammonia

Nitrate/Nitrite
Total Persulfate Nitrogen

Total Phosphorous
Orthophosphate

Field parameters: Temp, Cond, DO, pH, 
Turbidity

Implementation

All 26 sites

Bi-Monthly sampling years 1, 5, 10

Fecal Coliform + E.coli

Field parameters: Temp, Cond, DO, pH, 
Turbidity

SOURCE TRACING: Monitoring as needed for tracing sources of pollution and identifying likely causes.

2019-2020 2020-2023 2023-2024 2024-2028
Status and Trend

Implementation
Status and Trend Status and Trend

Implementation

Status and Trend

2028-2029

Status and Trend

Implementation



• You know all sorts of 
stuff that I don’t! 

• Please use your 
expertise to consider 
what these trends and 
patterns could mean for 
sources.

• You don’t need to share 
with the group, but 
connect the dots!

Example: One area 
consistently polluted; 
anything come to mind?

Drainage infrastructure in 
areas with high wet 
season pollution?
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My plea to 
you fine 
folks

Make this data MEAN something



Status and Trends - Bacteria
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What does five years of data tell us?



Using E. coli… for now

• E. coli maybe more useful for 
implementation purposes (KC data)

• Comparing against current WQ Criteria 
(E. coli) first and, if meeting, then ask 
if meeting TMDL targets (FC)

• FC still used for TMDL targets
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No Improvement in Boise Creek, Dry Season
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• Haven’t met WQ Criteria yet!

• These criteria are much less 

protective than the Puyallup FC 

TMDL WQ targets

• Year 4 missed most of summer, 

when concentrations are highest

• Dry season indicative of livestock 

access to streams, runoff from 

irrigation/land application, late 

summer runoff events. 

(even lower!)

90th percentile

Geomean



No Improvement in Boise Creek, Wet Season
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• Years 1-4 meeting WQ criteria

• (Definitely not meeting FC target 

from TMDL, however)

• Year 5 wet season incomplete, 

could look different

• No trend



No Improvement in Boise Creek Tributary, Dry Season
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• No trend

• Elevated concentrations

• Very low flows in dry season



No Improvement in Boise Creek Tributary, Wet Season
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• Year 5 incomplete

• Met criteria years 3 & 4
• Does not have TMDL target

• Considerably higher flows in wet 

season



No Improvement Pussyfoot Creek, Wet Season
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• No sign of improvement over five 

the five-year period

• Year 5 still ongoing



No Improvement Second Creek, Wet Season
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• No sign of improvement over five 

the five-year period

• Year 5 ongoing



Boise Creek most Polluted in Summer
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• Consistently highest 

concentrations in summer

• Dilutes in winter



Pussyfoot Creek, Less Seasonality
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• Fall has highest hits (look at 

median geomean) with first 

flushes of the season

• Winter and spring maintain 

higher levels through the wet 

season



Second Creek, Fall Runoff then Dilution
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• Considerably more diluted in 

winter and spring compared 

with Pussyfoot

• Year 5 winter likely to move 

the needle up in Second Creek



• Boise Creek: 

• Not meeting WQ criteria in the dry season.

• Wet season typically meeting WQ criteria, year 5 TBD

• Still not meeting FC TMDL targets

• Summer has consistently highest concentrations

• Pussyfoot & Second Creeks:

• Neither consistently meeting WQ criteria

• No trends showing improvement

• Pussyfoot Creek maintains higher concentrations 
through winter/spring

• Second Creek historically flushes out/dilutes after fall 
runoff
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Takeaways-
Bacteria



Status and Trends - Nutrients
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Are we seeing reductions yet?



No Improvement in Orthophosphate, 
Critical Period (May-Oct)
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• Very little data during Critical Period for seasonal tribs

• Boise Creek: No clear trend; slight increase if any

• Pink salmon spawning possible cause of Year 5 increase

Reporting 

Limit: 

0.003 

mg/L



Minimal/No Improvement in Orthophosphate, 
Non-Critical Period (Nov-April)
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• Second Creek ~17x concentration of Boise

• Second Creek lower in Year 5, but only at halfway mark

• No clear trend on Boise & Pussyfoot



No encouraging (estimated*) trend of 
exceeding load allocations for SRP (OP)
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OP loading outside of the Critical Period
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• Not on track to hit 
milestone, but… 
there’s still time!
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Takeaways-
Nutrients



Status and Trends –
Field Measurements
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Any notable trends?



YSI Measurements – Boise Creek
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• Year 5 had some very low DO, but typically DO is OK

• Highest temps in Boise during Year 5



Field Measurements – Pussyfoot Creek
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• Consistently low DO in this stream



Field Measurements – Second Creek
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• Consistently low DO in this stream



• Year 5 stands out on 
Boise Creek for DO 

• Pussyfoot & Second 
Creeks consistently 
low DO
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Takeaways-
Field 
Measurements



Implementation Sites –
Bacteria, Year 5
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Where are the hot spots?



Pollution Starts at the Plateau
Boise Creek, Dry Season
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Similar Story in the Wet Season
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Data Points to North Fork of Pussyfoot Creek
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Second Creek Almost Uniformly Polluted
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2022 pH Exceedance on White River
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Summary: Not seeing improvement yet
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•Bacteria, Status and Trends
• Seeing no improvement over five years at any of the long-term sites

•Bacteria, Implementation Sites
• Seeing sharp increase in Boise between 284th and 268th

• North fork Pussyfoot is the priority in that basin, particularly furthest upstream
• Second Creek polluted top to bottom, but seems worst at the top (upstream of 424th)

•Nutrients
• No improvement in OP over five years at any of the long-term sites
• Exceeding critical season load allocations, based on estimates

•Dissolved Oxygen
• Year 5 in Boise Creek had very low DO
• Consistently low DO in Pussyfoot and Second Creeks



Reports Available / Questions
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Thank you
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Total Phosphorus
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Total Persulfate Nitrogen
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• No clear trends in Boise

• Pussyfoot Year 5 bump, 

but season incomplete



Ammonia, Critical Period
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• Year 4 increase in Boise Creek, 

unique to ammonia



Ammonia, Non-Critical Period
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• Highly variable in Second Creek

• Year 4 contract lab, higher MRL



Nitrate + Nitrite, Critical Period
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• No Clear Trends over time

• Limited number of samples 

from seasonal tribs



Nitrate + Nitrite, Non-Critical Period
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• Second Creek significantly 

higher concentrations, greater 

variability



Boise Creek, Nutrient Comparison
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Pussyfoot Creek, Nutrient Comparison
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Second Creek, Nutrient Comparison
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