
Samish Bay Fecal Coliform TMDL 
2006 – 2008:  Overview of Technical Report



Field ID  w/ 
River M ile map # Site Location n Min Max

Geo- 
metric 
mean

90th 
percen- 

tile

Samish River
03 -S AM-00 .7 1 At  B ayview/ E d is on  Rd 25 2 220 35 156

03 -S AM-04 .6 2 Thomas Rd  -average  o f bo th  days 25 6 385 56 243

03 -S AM-06 .5 3 Chuck anut  Dr 25 11 330 65 226

03 -S AM-10 .3 4 Hwy 99 24 4 510 62 322

03 -S AM-13 .1 5 F&S  G rade Rd 24 6 410 58 277

03 -S AM-15 .0 6 2nd  Pra irie  Rd  Crossing  f rom H wy 99 24 5 950 34 177

03 -S AM-16 .5 7 Of f P ra ir ie Rd upstre am of Pa rso n C k 24 3 650 30 154

03 -S AM-20 .7 8 3rd  P ra ire Rd c rossing from  Hwy 99 24 1 560 13 114

03 -S AM-22 .0 9 Hwy 9 24 1 800 11 103

03 -S AM-26 .6 10 W icke rsham Rd 24 1 210 10 92

03 -S AM-28 .8 11 Inn is C k Rd  (in Doran) 24 7 3000 1 49 1604

Samish River Tributaries
03-E NN-00 .0 12 Enn is  Ck at  mouth , W icke rsham Rd 21 1 470 5 80

03 -FRI -00 .8 13 Frid ay Ck a t Bow Hill /  P ra ir ie R d (below Ha tche ry) 24 4 840 39 283

03 -FRI -03 .8 14 Frid ay Ck a t Friday Ck.  Rd 24 4 1400 34 257

03 -FRI -06 .5 15 Frid ay Ck a t Lake  S am is h R d /  A lge r Ca in  Lk Rd 24 1 130 11 82

03 -P AR-00 .0 16 Parson  Ck  a t c on fluence  w/ S am ish R 24 1 3200 1 05 2839

03 -S IL-00. 4 17 Silve r Creek at  Frida y Ck Rd 24 2 620 11 59

03 -S W E-00.0 18 Swede  Ck  a t G rip  Rd 24 9 1200 75 441

03 -THO -00 .3 19 Thomas Ck  a t O ld Hwy 99 24 8 1800 96 488

03 -THO -03 .6 20 Thomas Ck  o ff F&S  G rade Rd abv. W illard Ck c on fluence 24 22 5700 3 99 3105

03 -W I L-00 .0 21 W illard  Ck Off  F& S Gra de  Rd  abv.  Thom as Ck c on fluence 17 13 15000 2 34 2327

03 -S KA-00 .5 34 Sk arrup  Creek  a t first  roa d cros sing 17 22 2400 1 70 750

Samish Bay Tributaries
03-CO L-00 .0 22 Colony Ck near mou th,  ups trea m o f t idega tes 25 6 310 52 189

03 -ALI -P UMP 23 Drainage to  A lic e B a y 25 1 170 16 127

03 -NE D-PUMP 24 N E dison  d ra ina ge at Key A ve ., off  S m ith  Rd 24 1 330 1 09 330

03 -S E D-P UMP 25 S Ed ison d raina ge  nea r liquo r sto re 21 32 2400 1 67 601

03 -BAY -G ATE 26 Drainage west  o f S amis h River mou th , t o S am ish Ba y 25 5 810 52 342

03 -ALI -G ATE 27 Drainage to  A lic e B a y 12 3 230 21 96

03 -MCE -GATE 28 Tidegate t o Mc Elro y/ Colo ny Slough 25 1 970 65 542

03 -W E D-GATE 29 W  E d ison  d rainage  nea r Ed ison Slo ugh  mou th 15 1 610 41 428

03 -S MI-G ATE 30 Drainage to  E dison  Slough  a t S m ith  Rd  n r.  NE D-PUMP 4 3 400 to o few  sam ples

03 -E DI-01.2 31 Ed ison Slough  just  u ps tream o f t idega tes in  E dis on 24 5 830 30 188

03 -E DI-01.6 32 Ed ison Slough  at  p riva te  d rive upstream of  scho ol 25 1 870 24 222

03 -O YS -00 .0 33 Oyster Ck  nea r mo uth 25 1 50 4 23



Samish R. longitudinal FC concentration 
profile (all 2006-2007 TMDL data)

minimum

10th percentile

geometric mean

90th percentile

maximum

90th percentile criterion

geometric mean criterion

Critical season data is not shown.



Samish R. and trib. FC loading by season





DOH station 82 monthly FC 
concentrations (1995-2007)

Skagit County monthly FC loading at RM 
4.6 (2000-2007)

Ecology’s ambient monthly FC loading 
(1995-2008)

Ecology’s TMDL FC loading (2006-
2007)



Where’s the FC loading coming from? 



FC Loading to Bay

Samish R. adds an average of 70% of total load to bay
All other sources add an average of 30% of total load to bay
Sloughs alone add an average of 25% of total load to bay



Where is the water coming from? 



Freshwater Sources to Bay

Samish R. adds an average of 83% of total freshwater to bay
All other sources add and average of 17% of total water to bay
Sloughs alone add an average of 10% of total water to bay



How did we get tidegate and pump station flows?
Tidegates (seasonal average)
– Took flows/notes during all conditions during regular surveys.
– Did special surveys (dry and wet), taking flow up to 3 times during 

time gates were open.
– Calculated average flow for each gate when they were open.
– Estimated how long each gate was open during each and every tide.
– Multiplied flow by total time the gates were open each season to get 

estimated total cfs to bay for each season.
– Divided by number of days in season to get daily flow for each 

season.  
Inherent estimations, but method was surprisingly accurate, time 
consuming, and complicated.

Pump stations (seasonal average)
– Measured discharge once at each pump (they always pumped at 

same rate, no matter what the head pressure)
– Estimated when pumps were on from lots and lots of notes and 

special surveys (no electrical records or anyone to help here)
– Multiplied flow times time the pumps were on for each season.



Samish R. FC reductions necessary to bring 
streams back into compliance with state 

standards and protect bay resources



How’d we get FC targets for the lower 
Samish River?

Since it appears that the Samish R. impacts the bay’s 
FC levels so much, and not all bacteria die instantly 
when they hit the salt water, the Samish should meet 43 
cfu/100mL at the mouth (marine 90th percentile criterion).  
In order for the mouth of the Samish (RM 0.7) to meet 
the marine criterion, Thomas Rd (RM 4.6) should meet 
67 cfu/100mL and Chuckanut Dr. (RM 6.5) should meet 
62 cfu/100mL).  These targets are guides to help get the 
mouth to 43 cfu/100mL.
When upstream reductions occur at HWY 99, Thomas 
Ck, and Friday Ck mouth, these targets should be 
attainable.  
More detail in report.



FC reductions for sloughs and creeks



Friday and Thomas reductions



How do we calculate reductions?

Rollback method
– Compare critical season geomean and 90th

percentile to FC criteria.
– If one or both do not meet criteria, the whole 

distribution of FC values is “rolled-back” to 
match the most restrictive of the criteria

– The 90th percentile is usually the most 
restrictive



Example roll-back

Friday Creek (May – Sept was critical season, or the 
time when FC concentrations were statistically highest)
– Geomean = 254 cfu/100mL
– 90th percentile = 920 cfu/100mL

– In this case, we rolled-back the 90th percentile 
to 200 from 920.  This equals a 78% reduction 
during the critical season.



Critical Season

The months when FC concentrations were 
at their highest.
Examples…
– Friday Creek = May to September 
– Upper Samish = May to Aug/Oct
– Lower Samish = all year (because 

concentrations were high in summer, but 
loading was high in wet season)





TMDL loads versus reduced loads
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Samish R. summer rain events

FC at RM 4.6 increased from 100 cfu/100mL (before rain) on August 9 to 310 
cfu/100mL (after/during rain) on August 10.

FC at RM 4.6 increased from 57 cfu/100mL on July 11 (before rain) to 210 
cfu/100mL on July 12 (after/during rain).

0.36””

0.28””



November, 2006 rain event

USGS discharge at Samish RM 10.3 (HWY 99) increased 
847% from November 5 to November 6 in response to the 
rain event.  Ecology sampled on Nov. 6 and 7.



November rain event cont’d.
– Samish R. flow increased again (95%) from 

November 12 to November 13.  

– On November 14, the DOH sampled FC in 
Samish Bay.  At station 82, FC results were 
higher than water the quality criterion (79 
FC/100mL). 



Priority cleanup areas

Cleaning up direct sources of FC to the bay is the 
highest priority.  Since Samish River is the largest FC 
source; clean up should begin there.  
Priority should also be given to the sloughs in south 
Edison (pump), north Edison (pump), Alice Bay (pump), 
and Colony Creek since they contribute the highest 
loads other than the Samish River to the bay.
Other priority sites should include upper Samish River, 
upper Thomas Creek, lower Friday Creek, and Parson, 
Skarrup, and Swede Creeks.



Thanks!

Project Manager and Field Lead
Trevor Swanson

trsw461@ecy.wa.gov
(360) 407-6685

mailto:trsw461@ecy.wa.gov
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