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Abstract

The Puyallup River Watershed has many lisiog the federal Clean Water Act 303(d) list as
impaired for fecal coliform bacteria. This total maximum daily load (TMDL) report includes a
study of bacteria impairmenndicates how much the bacteria de¢o be reduced to meet
Washington State water quality standards (load and wasteload allocations), and describes
activities to achieve those reductions.

During October 2006 to September 2007, the Washington State Department of Ecology collected
bacteriaand streamflow data from 55 sites throughout the study area twice per month. These
data were analyzed to determine how much the current bacteria levels needed to be reduced to
meet the water quality standards.

The Puyallup River Watershed is requiredhéave a geometric mean of less than 100 bacteria
colonies per 100 milliliters of water (cfu/1®0L). Not more than 10% of samples used to
calculate the geometric mean can exceed 200 cfu/100 mL.

This TMDL expresses load allocations as a percent redusieted to meet the concentration
based standard. Wasteload allocations are expressed as concentration limits. These percent
reductions are targets used to prioritize implementation activities to reduce bacteria. Load
allocations are established from noimddiffuse) sources along many of the mainstem and
tributaries of the Puyallup and White River systems. Wasteload allocations are established for
Phase | and Il communities, wastewater treatment plants, industrial permitted facilities.

Compliance withthis TMDL will be based on meeting the water quality standard.
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Executive Summary

Introduction

ThePuyallup River, White River, and several of their tributaries have fecal col{fe@n
bacteria leveltiigher tharWashington State allowedlevels (standards) fdreshwater streams
These typically harmbs bacteria tend to exist along with diseeaesing bacteria and viruses
(i.e., pathogens), so they serve to indicate the potential for pathogens in thehesgng the
FC standards is important because it helps make our rivers and streams sate piaire, fish,
boat,and do other recreational activities.

The federal Clean Water Act requires thabtal maximum daily loagTMDL) be developed for

each of the watdrodies on the t a 308(d) bstof polluted waters The TMDL identifies

pollution problems in the watershed, and then specifies how much pollution needs to be reduced
or eliminated to achieve clean watdihe Washington State Department&aidlogy(Ecology)

then works with the local community tevelopanimplementatiorplan to assesthe

effectiveness of the water quality improvement activitiesgether, the TMDL and the
implementatiorplan make up thevater quality improvement repofiVQIR).

This WQIR will be submitted to th&).S. Environmental Protection Agency (EPA) for review
and approval This report will also include implementation commitments Wiktdescribe and
prioritize specific actions planned to improve water quality.

The goal otthis Puyallup Rivewatershed=C TMDL is to reducd-C concentrationsvithin the
studyarea (Figure B-1) to water quality standards/ 2022.

Watershed description

The Puyallup River basin, Water Resource Inventory A/¢RIA) 10, drains an area of
approximately 1,065 square milehe watershedontainsmore than a dozen cities and towns,
includingWashingtorSt at eds t hi r d .lTaengenmsversotthetbasin arelteec 0 ma
Puyallup River and its two largest tributaries: the W(fteick)and Carbon RiversThe study

area excludes the Clarks Creek and South Prairie Creek wateralmede bacteria TMDLs have
recently been done

The White River enters the Puyallup River near the cities of Puyallup and Sumner and drains a
494 squarenile basin Mud Mountain Dam, located at about river mile (RM) 28 on the White
River, affects flowm the White River Water is removed from the White River at about RM 24,
stored in Lake Tapps, and then returned to the White River at about RM 4

The Puyallup River watershedthin the TMDL study areaerves as receiving watier six
municipal wastewr treatment plants (WWHER Puyallup Orting, Enumclaw Sumney
Buckley, andRainier School.
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Figure ES-1. Puyallup/White River watershed (WRIA 10) including the Puyallup River watershed
FC TMDL study area.

TMDL targets

This TMDL sets targetin terms ofthe FC concentratioeinecessary tmeetcriteria describeth
the following paragraphsPercent reductions reflect the estimated level of source control needed
to meet water quality standards

Tables ESL and ES-2 containthetarget FC reductions favater bodieshat violated water
guality standardsThe water quality standardgthin the TMDL study area are:

e Geometric mean (similar to an average) of 100 bacteria colonies per 100 milliliters of water
(cfu/200mL).

¢ No morethan 106 of samples should exceed 200 cfu/DA0. In this report, this is
calculated as th@0th percentile of sample results
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Table ES-1. FC reductions and target capacity for the Puyallup River tributaries.

! Not the official FC target capacity and percent reductions, official targets were set a by a separate TMDL for Clarks Creek.

Observed FC ':Ccag:cr:g;t
Station ID Site Description (&) (2oL Re dlijcétion (cfu /100 mL)
Geo- 90th Geo- 90th
mean | %tile mean | %tile
Dry Season (May i October)
10-DEE-0.1  Deer Creek near mouth 509 1336 76 200
Wet Season (November to April)
10-DEE-0.1 Deer Creek near mouth 119 219 16% 100 184
10-CLK-0.01  Clark Creek at mouth 87 253 31%" 60" 174"
Clarks Ck. 1-3 Spi?:s'ed data for Clarks Ck at 3 132 402 579 572 1742
Non-Seasonal
10-SWN-3.9 Swan Creek at 80th St E 59 437 54% 27 200
10-UNO-0.3 Alderton Creek at 80th St E 83 734 73% 83 734

2 Official FC target capacity and percent reductioasdnl on 20023 data set in separate Clarks Creekafghted FC TMDL
report (James, 2008).

Note: Yellow (light shading) =-83% FC reduction; Orange (medium) =83%; Red (dark) = 6200%.

Table ES-2. FC reductions and target capacity for the White River and its tributaries.

Observed FC Fé:ag:éﬁst
Station ID Site Description (0 {2109 L) R dFCt' (cfu /100 mL)
Geo- | 90th | coUON T aeo T goth
mean | Ytile mean | %tile
Dry Season (July i October)
10-WHT-0.1  White River at mouth 68 248 20% 55 200
10-WHT-1.4  White River at 142nd 58 20% 47 200
10-BOI-0.1  Boise Creek at mouth 401 2435 33 200
10-BOI-1.0 Boise Creek at 252nd 724 1556 87% 93 200
10-BOI-2.2 Boise Creek at 276th 105 57% 45 200
10-BOW-0.3  Bowman Creek at Kersey Way 99 61% 39 200
10-JOV-0.4  Jovita Creek at West Valley Hwy E 295 100 199
10-SAL-0.2 Salmon Creek at East Valley Hwy 194 77% 44 200
Wet Season (November to June)
10-BOI-0.1 Boise Creek at mouth 70 507 61% 27 200
10-BOI-1.0  Boise Creek at 252nd 57 614 18 200
10-MIL-2.2 Milwaukee Ditch near Hwy 167 52 351 43% 30 200
10-SAL-0.2 Salmon Creek at East Valley Hwy 86 274 27% 63 200
Trib to White R at Auburn Riverside
10-TAS-0.01 HS 39 476 58% 17 200
Non-Seasonal
10-RSSW-
0.01 Rainer School stormwater drainage 32 1475 4 200
Unknown trib to White River at
10-UNW-0.2  180th 203 2057 90% 20 200

Yellow (light shading) = 3% FC reduction; Orange (medium) =@8%; Red (dark) = 6100%.
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Conclusions and recommendations

Conclusions

e Fecal coliform concentrations were highest durlmgdry seaso@luly o Octobe) for both
thePuyallup Riverand the White River.

e Clarks, Deersalmon, Jovita, Boise, and Bowman Creekse higher thanekceedeflwater
guality standards during the dry season

e Boise Creek was the largest FC loading source of any tributéing inMDL study arealt
also required the largest FC reduction of any dry season source.

e Wet season FC concentrations were well below water quality standards at all measured
stations on thenainstemPuyallup River.

¢ Boise CreekClarks Creek, Deer Creekpper Swan Creek (SWR.9), AldertonCreek
(10-UNO-0.3) Salmon CreekiMilwaukee Ditchat creek mile CM) 2.2, and the unnamed
tributary to White River (at both UNW.1 and UNWO.2) exceeded water quality standard
during the wet seasorOf thesesites,Boise andClarks Creek wrethe largest FC loading
source.

e Stormwater runoff caused high FC concentratmmthe White River and Boise Creek
However, @ the mainstem Puyallup River, counts were consistently low during the wet
season and consistently el during the dry season, regardless of rainfall.

e The dry season storm event on 9/4/07 resulted in the only dry season FC counts above
200 cfu/100 mL at all mainstem sites on the White River from RM 0.1 to 7.5.

Recommendations

e The Boise Creek watershedasild be the number one priority cleanup basin for this TMDL
King County and theity of Enumclaw should work together to locate and eliminate sources
of fecal pollution, particularly between CM 0.1 and.1.0

e Clarks Creek continues to vitdawater qualif standards and walse secondargest FC
loading source to the Puyallup RiVerf the basinshat exceeddwater quality standargls
Clarks Creelshould be the number two prioritfeanupbasin.

e The highest F€ountsoccurredduring he dry seasorfJulyto Octobey for both the
Puyallup and White RiversDry season sources should be addressed first, particularly for:
1. Stormwater delivery to the White River mainstem.
2. Boise and Clarks Cresk
3. Salmon, Deer, Jovitand Bowman @eks.

e Wet season stormwateeld/ery of FC loads tthe White Rivershould be reduceokelow
RM 23.8

¢ Unexplained increases in FC concentrations within the following reatioegd be
investigated
o WhiteRiverRM 3.3t01.4
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0 PuyallupRiverRM 3.0 to 1.4.
o WhiteRiverRM 23.8 to 18.9
o PuyallupRiverRM 12.0 to 10.3FC counts increase during the dry season)only

Implementation summary

The implementation section of this report describes how fecal coliform bacteria levels will be
reduced to meet water quality standards. Bacteria TMidugtions in the Puyallup River
watershed should be achieved4f)p2

Fecal coliform bacteria primarily enter waterways frone or more of the following sources

Since the scope of the TMDL was very large, there are many sampling points that collected data

Livestock with direct access to stremar with poor manure management

Failing or impropdly constructed septic systems

Pet waste

Wildlife.

Improperly treated sewage or other illicit discharges to the MS4 or the creek itself

only at the mouth ofributaries in the Puyallup and White River systems. One of the key action
items from each participant is to determine the sources of the pollution to reach the load
reductions for nonpoint sources.

After pollution sources amgeterminedEcology will useadaptive management to add additional
implementation activities to achieve water quality standaRlisase refer to the summary of
action tables starting on page 102. These tables list all the requirements for entities with
reduction requirements€Ecology will perform sampling to determine if interim targets of 50
percent of the needed reduction are aclidye2017. Ecology will perform effectiveness
monitoring when the all needed reductions are achievad®g
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What is a Total Maximum Daily Load (TMDL)

Federal Clean Water Act requirements

The Clean Water Act established a process to identify and clean up polluted viateSlean

Water Act requires each state to have its own water quality standards designeédt, restore,

and preserve water qualityVater quality standards consist of (1) designated uses for protection,
such as cold water biota and drinking water supply, and (2) criteria, usually numeric criteria, to
achieve those uses.

Every two yearsstates are required to prepare a lisivafer bodie$ lakes, rivers, streams, or
marine water$ that do not meet water quality standard@sis list is called the 303(d) lisfTo
develop the list, Ecology compiles its own water quality data alongdaith from local, state,

and federal governments, tribes, industries, and citizen monitoring grobjssis called avater
guality assessmenfll data are reviewed to ensure that they were collected using appropriate
scientific methods before the datiee used to develop the 303(d).li3the 303(d) list is part of

the lagerwater quality assessment

Thewater quality assessmente | | s a more compl ete story about
water The assessmedivideswater bodiesnto five categaes:

Category I Meets standards for parameter(s) for which it has been tested
Category 2 Waters of concern
Category 3 Waters with no data available

Category 4 Polluted waters that do not require a TMDL because:

4a Has an approvedlTMDL and it is being implemented
4b. Has a pollution control program in place that should solve the problem
4c. Is impaired by a nopollutant such as low water flow, danasid culverts

Category 5 Polluted waters that require a TMDLthe 303d) list.

TMDL process overview

The Clean Water Act requires that a TMDL be developed for each ofatiee bodie®n the
303(d) list A TMDL studyidentifies pollution problems in the watershed and then specifies
how much pollution needs to be reduced or elimohébeachieve clean wateEcology then
works with the local community to develop an overall approachntr@ahe pollution

Thiswater quality improvement repontill be submitted to th&).S. Environmental Protection
Agency (EPA) for review and appral ThisTMDL is createdvith both themprovement
repot and the implementation plan all in one rep®His report includeimplementation
commitments thadescribe and prioritize specific actions planned to improve water quality.
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Elements required in a TMDL

The goal of a TMDL is to ensure that impaired water will attain water quality standards
TMDL includes a written, quantitative assessment of the water quality problems and of the
pollutant sources that cause the problem, if knowme TMDL detemines the amount of a
given pollutant that can be discharged towlager bodyand still meet standards (tleading
capacity, and allocates that load among the various sources.

Identifying the pollutant loading capacity fometer bodyis an importanstep in developing a

TMDL. EPA defines the | oading capaci waterbmdy it he ¢
can receive without violat i nTheloadingeapacityual i ty s
provides a reference for calculating the amountaditipon reduction needed to bringaater

bodyinto compliance with the standards.

The portion of the receiving waterds | oading
wasteloador load allocation If the pollutant comes from a discrete (pointys®, such as a
municipal or industrial facilityds discharge

called awasteload allocation If the pollutant comes from a set of diffuse (nonpoint) sources
such as general urban, residential, or faunoff, the cumulative share is calletbad
allocation

The TMDL must also consider seasonal variations, and inclutirgin of safetyhat takes into
account any lack of knowledge about the causes of the water quality problem or its loading
capacity A reserve capacitjor future loads from growth pressures is sometimes included as
well. By definition, a TMDL is the sum of the allocations, which must not exceed the loading
capacity The sum of the wasteload and load allocations, the margin of safetyny reserve
capacity must be equal to or less than the loading capacity.

Loading Capacitp) TMDL = sum of all wasteload allocations + sum of all load allocations +
margin of safety + resenaapacity ff any).
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Why Ecology is Conducting a TMDL Study
In this Watershed

Overview

The Puyallup and WhitRivers, as well as Boise, Swan, and Clear Creeks, have been placed on
Washington Stateéf6s 303(d) Ilist (1996, 1998, and
contact recreation water qualityastlards The federal Clean Water Act of 1972 requires

Washington &te to(1) develop a water quality improvement report or TMDL §2dmplement
activitiesdescribedn thereportto bring these water bodies back into compliance with standards

This report includes the technical analysis ahd implementation plan fahe water quality
improvement report, also called a TMDI he report establishes the scientific basis for a set of
instream fecal coliforntFC) bacteria targets to meet contact recreatiater quality standards

Fecal coliform bacteria are used as indicators of fecal contamination and the presence of other
diseasecausing (pathogenic) organismdigh FC bacteria numbers in waterways maglicatean
increased risk of infection from pathens associated with fecal wasTée technical analysis
identifies reductions iFC concentrations necessdo/meet water quality standariasthe Puyallup
River basin The study was conducted by té&ashington StatBepartment of Ecology (Ecology)
Environmental Assessment Prograihis document also provides an overview of the actions that
may be used to redu€€ in thePuyallup Rivewatershed

When a TMDL technical study is undertaken, the sampling study design usually includes more water
bodiesor stream reaches than are on the 303(d) Aistomprehensive sampling design is necessary

to identify the spatial and temporal extent of the contamination problem, and to identify sources of
point (discrete) and nonpoint (diffuse) source loads

Targetpollutant reductions may be expressed as loads, concentrations, or other appropriate measures
[40 CFR 130.2(1)] Fecal coliform targets are expressed as concentrations in this report
Concentrations are the primary targets for future compliance by cmmpan Washington State FC

criteria

Fecal coliform loads (concentrat®multiplied bystreamflow) are used as a relative measure of
pollutant flux between river reaches or from tributary and point source inpodsls are also used to
compare FC sasanal and hydrologic fluxConcentrations of FC aresefulbecause they can be
compared to the water quality standards for all streamflow scenarios

The FC reduction targets for each site are calculated from data generated during the critical condition
for the sites Although the critical conditions for the sites are identified, the reductions are meant to
apply yeararound
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Study area

The study areéFigure 1)for this TMDL consists othe White River watershdeelowRM 23.8

and the Puyallup Rivewatershedrbm the confluence ahePuyallup and CarboRivers. The

study area also includes the lower stretch of the Carbon River watershed from the confluence of
Voight Creek to its mouthTribal land and waters for the Puyallup Tribe of Indians and
Muckleshoot Indian Tribe are within the afeing studied; however, these watersrareunder
theTMDLG s | u r.iTked MRLtcoversstate waters onlyhis study area is in Water

Resource Inventory Area (WRIA) 10.

[ . VI
S )

r«

Jovita Creek ) | g L3y "~)J M
| B rrm TN 4 \ %
Milwaukee Ditch { 1
™M gy 3

TR AT §
.t N
q+ 3

Commencement Ba
T
*w’f

'b‘\\‘.' { = q

Clear Creek

> 2 Al
| Clarks Creek’,
o
Pl
M \

) / Salmon Creek /%
/ / l\ l\
jCanyo_r)_' Falls
'Qreek b’

Legend
; | = Creeks
|| = Rivers
| [ ribal Lands
| [_] Puyallup River FC TMDL
' || South Prairie Creek TMDL
5 [ ] clarks Creek TMDL
| T wriato P d b it
G YT oy~ o o
Figure 1. Map of Puyallup River watershed (WRIA 10).
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Pollutants addressed by this TMDL

This TMDL addresseBC bacteria pollution within the study area (Figure Apart from this
study,several approved and ongoing TMDLs address additib@distings within he
watershed
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Pollutants addressed by previous TMDL studies in WRIA 10

South Prairie Creek Bacteria and Temperature TMDL

Ecology completed a technical study of South Prairie Creek@dracteria and temperature in
June 2003 and a detailed implementaptan in July 2006

The TMDL concluded that the following reductions in FC concentration were needed:

e Mainstem of South Prairie Creek:
o Growing ®asori 14 to 41% reductions
o Non-growingseasori 23 to 71% reductions
e South Prairie Creek Tributaries :
0 Spikeaon Creek at tateRoute165:
A Growingseasori 84% reduction
A Non-growingseasori 48% reductions
o Unnamed tributary/ditch:
A Growingseasori 61 to 71% reductions
A Non-growingseasori 7 to 8% reductions

The projectalsodetermined that additional dateereneeded in two subasins of South Prairie
Creek SpiketonCreek and Inglin Creek Ecology initiated sampling for this project in
December 2008 ardouni, 2009).

Related Documents:

e South Prairie Creek Bacteria and Temperature TMDL Study
www.ecy.wa.gov/biblio/0303021.html

e South Prairie Creek Bacteria and Temperature TMDL (Water Cleanup Plan): Submittal
Report www.ecy.wa.gov/biblio/0310055.him

e South Prairie Creek Bacteria and Temperature TMDL (Water Cleanup Plan): Detailed
Implementation Planwww.ecy.wa.gov/biblio/0610018.html

e Quality Assurance Project Pladddendum to South Prairi@éreek Total Maximum Daily
Load Phase Il Evaluationwww.ecy.wa.gov/biblio/0103064add1.html

Clarks Creek Watershed Fecal Coliform Bacteria TMDL

In December 2007, Ecology completed a water quabsessment of Clarks Creek and its
tributaries based on data from a water quality study conducted biytloé Puyallup in 2002
and 2003James, 2008)The study showed that:

e Fecal coliform bacteria exceeded numeric criteria in much of the waterstiedwinter
Meeker Creek and Rody Creek exceeded the criteria in the summer.

¢ High levels of bacteria are not a natural condition but instead appear to be traceable to
rodents, waterfowl, and pet feces in stormwater, and other sources including loumcas.s
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Ecology concluded thditacteria reductions of 18 to %Avere necessary on three segments of
Clarks Creek Meeker Creek required a ®reduction and Rody Creek a 9breduction

Related Documents:
e Clarks Creek Watershed Fecal Coliform Bacteria TIMDWater Quality Improvement
Report www.ecy.wa.gov/biblio/0710110.html

o Clarks Creek Watershed Fecal Coliform Bacteria Total Maximum Daily Load: Water Quality
Implementation Planhttp://www.ecy.wa.gov/biblio/0910081.html

White River TMDLSs

There is a pH TMDL on the Lower White Rivelt.is currently under developmetiicology
completed a TMDL in the upper White RiveraA04.

Impaired designated uses and water bodieson Ecol ogy6s
303(d) list of impaired waters

The Washington State Water Quality Standards, set forth in Chapt@012A3of the
Washington Administrative Code (WAC), include designated beneficial asegll asnnumeric
and narrive water quality criteria for surface waters of the stdtiee numeric and narrative
water quality criteria are set at levels to protect the designated beneficialruséser words,
the criteria are set to protect the streams for the ways peoptleeuse

All of the streams covered by this TMDL are designatedPfanary Contact Recreationse
Examples oPrimary Contactuses are swimming and other activities where the water and skin
or body openings (e.g., eyes, ears, mouth, nose, and urogemited)into direct and extended
contact

This TMDL study addresses the 2008 303(d) listings outlinddblel. Table 1 also includes
additionalwater bodysegments that are not on the 2008 303(d) listiHautexceeded water

guality standards an@cewe allocations in this TMDL Collectively, Table 1 makes up the

water bodieshatshouldbe classified as Category 4a in the 2012 water quality assessment cycle,
provided that the TMDL has been approved by EPA prior to the 2012 assessment
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Table 1. Water bodies with fecal coliform exceedences addressed by this TMDL

: : : : =
Water body EIM _User Approximate River Mile | 303(d) Listed~ Listing ID
Location ID extent of segment
White River n/a 0.3t00.6 2008 303(d) list 16708
Boise Creek n/a Mouth to 0.2 2008 303(d) list 16706
Salmon Creek 10-SAL-0.2 0.2 to origin 2008 303(d) list 45601
Deer Creek 10-DEE-0.1 0.1 to origin 2008 303(d) list 45616

Unnamed Creek
(Tributary to the Puyallup 10-UNO-0.3 0.3 to origin 2008 303(d) list 45688
River)
White River 10-WHT-0.1 0.1to 1.4 Recommended* n/a
White River 10-WHT-1.4 1.4t03.3 Recommended* n/a
10-BOI-0.1 10-
Boise Creek BOI-1.0 10- 0.1t0 3.2 Recommended* n/a
BOI-2.2
Swan Creek 10-SWN-3.9 3.9 to origin Recommended* n/a
Bowman Creek 10-BOW-0.3 0.3 to origin Recommended* n/a
Jovita Creek 10-JOV-0.4 0.4 to origin Recommended* n/a
Milwaukee Ditch 10-MIL-2.2 2.2 to origin Recommended* n/a
Unnamed Creek
(Tributary to the White River at 10-UNW-0.1 0.1 to origin Recommended* nla
. 10-UNW-0.2
near Muckleshoot Reservation)
Unnamed Creek
(Drainage to the White River at | 10-RSSW-0.01 Mouth to origin Recommended* n/a
Rainier School WWTP)
Unnamed Creek
(Drainage to the White River at | 10-TAS-0.01 Mouth to origin Recommended* n/a
Auburn River High School)
*These waterbodies exceed the fecal c o | iTHesewatertodies aretherefare @ecomdmended: t

for listing as impaired in the next Washington State Water Quality Assessment.

In 2006, Ecology degned his TMDL study to address the 2004 303(d) listi(ibsble 2) The

2008303(d) list was approved by EPA in January 2088veral changes occurred, between the
2004 and 2008 listsyithin the TMDL study area based on ddtam thisTMDL a n d

ambient monitoring progranncluding:

e The White River at R Street (Listing ID 16711) and the Puyallup River at Meridian Street

Ecol

Ecol ogyo0 s

(Listing ID 16712) were removed from the 303(d) list after the 2008 water quality

assessment proces$his process wasased a

dat a

ambientmonitoring program from 2004 to 2006.

e Salmon Creek, Deer Creek, and the unnamed tributahgt®uyallup River (referred to as

col |

ected fo

AldertonCreek or 18UNO-0.3 in this report) were addedtte 303(d) list basd on data
collected for this TMDL in 2006.
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Based orthe 200607 TMDL data, several listings should be removed from the 303(d) list and
changed from Category 5 to Category 1 in the m&ter quality assessmenyicle, including:
Puyallup River (ListingD 7498)

White River (Listing ID 16709)

Clear Creek (Listing ID 7501)

Swan Creek (Listing ID 7514)

Table 2. Study area water bodies on the 2004
303(d) list for fecal coliform.

. Township, Range,
Water body Listing ID Section
Puvallup River 16712 20N 0O4E 22
yallup 7498 20N 04E 18
16711 21N O5E 29
White River 16708 20N O6E 34
16709 20N O4E 49
Clear Creek 7501 20N O3E 11
Swan Creek 7514 20N O3E 11
Boise Creek 16706 20N O6E 34

This watershed has other water qualisues In particular, the following 303(d) listings for
parameters other thdecal coliformoccur in the study area, but are not addressed iff Khi3L
report(Table3).

Table 3. Additional 2008 303(d) listings not addressed by this report.

Water body Parameter Listing ID(s)
] Temperature 7496
Boise Creek
pH 35337
Clarks Creek pH 7499
Fecal Coliform* 7507
Meeker Ditch | Dissolved Oxygen 7510; 47578
pH 7511
o pH 7524; 7525; 7526
White River
Temperature 17513; 17515; 17517; 21301; 21302
Bowman Creek | Dissolved Oxygen 9383
Puyallup River Mercury 10874; 35421

* Addressed by existing TMDL.
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Why are we doing this TMDL now?

In 2005, Ecology conducted a scoping process, involving local stakeholderertize 303(d)

listed waters in the South Puget Sound water resource inventory areas (WRIAs) 10, 11 and 12.
The Puyallup River watershed listings for fecal coliform were the highest priorities identified
amongthe local entities and Ecology.

What part of the process are we in?

This WQIR will be submitted to the U.S. Environmental Protection Agency (EPA) for review
and approval This report also inclug@mplementation commitments thdescribe and prioritize
specific actions planned to improve watealify. These commitments are more commonly
found in thewater quality implementation plahowever, this report combigall reports into
one.
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Water Quality Standards and Designated Uses

Bacteria

Bacteria criteria @& set to protect people who work and play in and on the water from

waterborne illnessedn Washington State, the Department of Ecology (Ecology) water quality
standards use fecal colifoffC)as an fAi ndi cator bacterilaked for t
and streams)F e ¢ a | coliform in water Aindic#adteso the
other warmblooded animalsWaste from warrblooded animals is more likely to contain

pathogens that will cause illness in humans than waste frorbtmmded animals TheFC

criteria are set at levels that are shown to maintain low rates of serious intestinal illness
(gastroenteritis) in people.

The Washington State Water Quality Standards, set forth in Chapt@0123of the
Washington Administrative Ced(WAC), include designated beneficial useater body
classifications, and numeric and narrative water quality criteria for surface waters of the state

Summary

e Tribal Waters
0 The Puyallup Tribe of Indiansater quality standards within the TMDL studya are
the same aw/ashington State Brimary Contact Recreatiostandards fobacteria.

o The Muckleshoot Indian Tribe does not have specific water quality standards.

0 Washington State waters must meetttiteal water quality standards (or Washington
Statd s st andards when no tribal standards ex

e Marine Waters
o Inner Commencement Bay, where the Puyallup River initially discharges into the bay,
must meet th&econdary Contact Recreatibacteria criteria for marine waters.

o Outer Commencement Bay must meeimary Contact Recreatiobacteria criteria for
marine waters.

o Since therareno available salinity data fahetidal estuary at the mouth of the Puyallup
River, the freshwater bacteria standards apply.

e Freshwaters
o All rivers and tributariewvithin the TMDL study area are classifiedRigmary Contact
Recreatiorand must meet the applicable criteria, except for:

A The Puyallup Rivefrom the moutho river mile ®RM) 1, which is classifiechs
Secondary Contact Recreation

Tribal waters

Reservations for botthe Puyallup Tribe of Indians and the Muckleshoot Indian Tekist
within the TMDL study area (Figure .1 he tribes have the option to set their own water quality
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standards within these reservatioitie Puyallup Tribe folndians had standards approved by

EPA in 1994EPA, 2009) ThePuyallup Tribestandardg$or bacteria ar¢ghe same athe

Washington State water quality standards described bélbe Muckleshoot Tribe has not

developed specific water quality standat@slate Washington State surface waters are required

to meetthe Washington water quality standabs#goreenteringthetribal landswithin the TMDL

study area Since the Puyallup Tribe and Washington State standards are the same, this will
allowforte Puyall up Tribebds water quality standarc

Marine waters

Inner Commencement Bay is classifiedS@sondary Contact Recreatiand outer
Commencement Bay Rrimary Contact RecreatiofFigure 2) The boundary between the inner
and outer bay is line bearing 225 degrees from the Hylebdaterway light Table 4 lists the
recreational use bacteria criteria for marine wat&iace thereareno available salinity data for
thetidal estuary at the mouth of the Puyallup River, the freshwater mstaridards apply.

Legend

- Freshwater: Primary Recreation
’:] Freshwater: Secondary Recreation
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Figure 2. Marine waters classifications for recreational contact uses in WRIA 10.
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Table 4. Water contact recreation bacteria criteria for marine water.

Category Bacteria Indicator

Fecal coliform organism levels must not exceed a geometric mean value of 14

Primary colonies/ 100 mL, with not more than 10% of all samples (or any single sample when

Contact. less than ten sample points exist) obtained for calculating the geometric mean value
Recreation . .

exceeding 43 colonies /100 mL.
Secondar Enterococci organism levels must not exceed a geometric mean value of 70 colonies/
Contact y 100 mL, with not more than 10% of all samples (or any single sample when less than
Recreation ten sample points exist) obtained for calculating the geometric mean value exceeding

208 colonies/100 mL.

Fresh waters

The Puyallup River is classified &econdary Contact Recreatiomter (previously Class B)
from the mouth to RM IRrimary Contact Recreatiowater (previously Class A) from RM 1 to
RM 31.6 (Kings Creek), anxtraordinaryPrimary Contact Recreatiofpreviously Class AA)
from Kings Creek to the headwatéFsgure 3)

The White River is classified &imary Contact Recreatiowater (Class Ajrom the mouth to
Mud Mountain Dam ané&xtraordinary Primary Contact Recreati¢@lass AA) from Mud
Mountain Damto the headwatersClear Creek, Swan Creek, and Boise Creek are classified as
Primary Contact Recreatiowaters

All the rivers and tributaes within the TMDL study area are classified as Primary Contact
Recreation, except for the Puyallup River from the mouth to RM 1, which is Secondary Contact.

Numeric criteria for specific water quality parameters are intended to protect designated uses
Under the revised water quality standards, while the waterbody classification system has
changed, the FC bacteria numeric target for each afaiter bodiesncluded in this study has

not Freshwater standards are listed for bacierieable 5.

Puyallup River FC TMDLWQ Improvement Report
Pagel3



|

et
[ LWhite River,

L 2
; Euyallup Rivgr
W

\
\ 7

%
Legend

= Extraordinary Contact Recreation
g == Primary Contact Recreation
; 4 Secondary Contact Recreation

[: Tribal Lands

| ] Puyallup River FC TMDL

'3’ [Jwriato

Figure 3. Freshwater classifications for recreational contact uses in WRIA 10.

Table 5. Water contact recreation bacteria criteria in freshwater [WAC 173-201A-200(2)(b)].

Category Bacteria Indicator

Extraordinary Fecal coliform organism levels must not exceed a geometric mean value of
Primary 50 colonies/100 mL, with not more than 10% of all samples (or any single
Contact sample when less than ten sample points exist) obtained for calculating the
Recreation geometric mean value exceeding 100 colonies/100 mL.
Primar Fecal coliform organism levels must not exceed a geometric mean value of
Contac): 100 colonies/100 mL, with not more than 10% of all samples (or any single

. sample when less than ten sample points exist) obtained for calculating the
Recreation . . :

geometric mean value exceeding 200 colonies/100 mL.

Secondar Fecal coliform organism levels must not exceed a geometric mean value of
Contact y 200 colonies/100 mL, with not more than 10% of all samples (or any single
Recreation sample when less than ten sample points exist) obtained for calculating the

geometric mean value exceeding 400 colonies/100 mL.
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Thefreshwate=C criteria have two statistical components, a geometric mean ampanlimit
value that 10% of the samples cannot exc&aohcentrations ofC measured in environmental
samples follow lognormal distribution In Washington State FC TMDL studies, the upper limit
statistic {.e.,not more than 10% of the samples shatle®d) has been interpreted to be
comparabléo the 90th percentile value of the log normalized values (Cusimano, 1997; Joy,
2000; Sargeant, 2002Y his is useful for estimating FC percent reductions needed, but is not
strictly equivalent mathematicallynd does not on a regulatory basis substitute for part 2 of the
FC water quality standar@.olony forming units (cfu) is assumed todmmparabldo colonies

for purpose of comparing to water quality standards.

Compliancewith the water quality standardsbased on meeting both the geometric mean
criterion and the 10% of samples (or single sample if less than ten total samples)hiesiée

two measures used in combination ensure that bacterial pollutiomateabodywill be

maintained at levels thatilmnot cause a greater risk to human health than intendédle some
discretion exists for selecting sample averaging periods, compliance will be evaluated for both
monthly (if five or more samples exist) and seasonal (suaverauswinter) data sets.

TheFCcriteria are based on allowing no more than thedatermined risk of illness to humans
whowork or recreate in water body The criteria used in the state standards are designed to
allow seven or fewer illnesses out of every 1,000 people engagedhary contact activities
Once the concentration BC in the water reaches the numeric criterion, human activities that
would increase the concentration above the criteria are not alldivibe criterion is exceeded,
the state requisghat huma activities be conducted in a manner that will bifi@)
concentrations back into compliance with the standard

If natural levels of~C (from wildlife) cause criteria to be exceeded, no allowance exists for
human sources to measurably increase bacpmikition. Diseasecausing pathogens can
originate from a number of sources includimiddlife (Graczyk et al., 1998; Heitman et al.,
2002; Kuhn et al., 2002)While the specific level of iliness rates caubgdanimalversus

human sources has not beprantitatively determined, warisiooded animals (particularly those
that are managed by humans and thus exposed to hderared pathogens as well as those of
animal origin) are a common source of serious waterborne illness for humans.
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Watershed Description

Study area

The Puyallup River basin, Water Resource Inventory Area 10, drains an area of approximately
1,065 square miles, with over 728 miles of rivers and stredims watershed contains more
thanadozencite and towns, including t hTéensaforaiteesd s t hi
of the basin are the Puyallup River and its two largest tributéniedVhite (Stuck) and Carbon

Rivers The study area excludes the Clarks Creek and South Prairie Creskheds, where

bacteria TMDLs have recently been done.

Large areas of the reservations for both the Puyallup Tribe of Indians and the Muckleshoot
Indian Tribearewithin the TMDL study areaThe Washington State Department of Ecology
(Ecology)does notave jurisdiction on the Puyallup and Muckleshoot Reservations.

The Puyallup River originates from the Puyallup glacier of Mount Rainier in the Cascade Range
and empties into Puget Sound at CommencementrBegcoma The lower reach of the

Puyallup Rier is a relatively flat floodplain ranging in elevation from sea level at
Commencement Bay to approximately 50 feet at the confluence of the White and Puyallup
Rivers The mouth of the Puyallup River is a sakdge estuary, with deeper marine water
overlain by a layer of fresh water

The White River enters the Puyallup River neardheof Puyallup and drains a 494 squande
basin with a total length of 68 mile¥he Mud Mountain Dam, at about river mi{&M) 28 on
the White River, affects flow ithe White River Water is removed from the White River at
aboutRM 24 and stored in Lake Tapps, then returned to the White River atRilbbdéit Water
stored in Lake Tapps was previously used for power generatidhdiig no longer the case
Therefore much more water is now kept in the mainstem of the White River

Climate

The Puyallup River basin has a temperate marine climate with warm, dry summers and cool, wet
winters The mean annual temperature is about 52°F (degrees Fahreiiheityarmesionth

is July, with an average temperature of about 64fte coolest month is January, with an

average temperature of about 39#%&nnual average rainfall in the basin ranges from 40 inches

at thecity of Puyallup to 70 inches at Electron Dam on the RupaRiver (RM 41) Mountain
snowpack has been recorded at up to 150 indBigghty percent of the precipitation occurs

during October through MarctSnow occasionally falls in the lower watershed, but it soon

melts

Land use

The Puyallup River baswas one of the first watersheds in Puget Sound to experience the full
impacts of industrial, urban, and agricultural developm&he Puyallup River basin has been
substantially altered from its historic conditiolm particular, the lower river bearstle
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resemblance to its historic pagixtensive urban growth, heavy industry, a large modern marine
port, an extended revetment and levee sysagich agriculture have combined to significantly
alter the natural landscap&he area is experiencing rapisidential growth, generally into

areas that were previously agricultural.

Table 6 and Figuré depict land use within the TMDL study area based on the zoning of each
tax assessed parcdResidential was the largest zoning categdrygeneral:

e The upmr watersheds within the study amere primarilyrural residentiahnd agricultural,
with very lowhousng densities This includes areas of unincorporated King and Pierce
Counties and the citiedf Buckley, Enumclaw, and Orting.

¢ Within the lower watetseds housing densities were typically higher and mixed with more
commercial and industrial propertieghis includes the cities of Algona, Auburn, Bonney
Lake, Edgewood, Fife, Pacific, Puyallup, Tacoma, and Sumner.

Table 6. Zoning of tax-assessed parcels in the Puyallup River
watershed FC TMDL study area.

Zoning Type Acres | Percent
Residential 38048 39%
Undeveloped Land and Water 22352 23%
Agriculture 9281 10%
Other 6216 6%
Commercial Businesses 6064 6%
Commercial Forest 4729 5%
Industry and Transportation 4172 4%
Cascadia Planned Community 3874 4%
Parks, Recreation, and Cultural Facilities 2326 2%

Total | 97062 100%
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Figure 4 Tribal. Zoning within the Puyallup watershed FC TMDL study area.

Tribal jurisdiction

Large areas of the reservations for both the Puyallup Tribe of Indians and the Muckleshoot
Indian Tribe are within the TMDL study area. Ecology does not have jurisdiction on the
Puyallup and Muckleshotdnd Surface waters thawoflv into thetribal boundaries are

considered waters of the state upstream of the boundary and tribal waters downstream of the
boundary. The opposite applies to waters flowing out of tribal land.

The White River flows through Muckleshoot land between RAVadd 9. The unnamed tributary
to the White River (sites 2ONW-0.1 and 18UNW-0.2) flows throughMuckleshootandfrom
below RM 0.2 (site WNW-0.2) to itsconfluence with the White River.

The PuyallupRiver flows throughthe 1873 Survey Area of thiyallup reservatiorfrom

approximately RM 7.5 to RM 1.4The Puyallup Land Claims Settlement Agreement states that

the Tribe and EPA have exclusive jurisdiction for administration and implementation of
environmental lawsn trust landsvithin the 1873 Surey Area of the Puyallup Reservation.

EPA granted the tribe treatment as a state, under Section 518(e) of the Clean Water Act, to carry
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out the water quality standards program under Section 303 of the Clean Water Act on trust lands
within the Reservationncluding the Puyallup Riverin Octoberl994,EPA approved the tribe's
water quality standards, which apply to the mainstem Puyallup River channel (below the mean
high water mark) withimeservation boundaries.

Multiple sites monitored during the TMDL welocated on tribal land. Ecology monitored these
locations to help assess the extent of FC contamination in the watershed. These sites, which are
not subject to the TMDL, are:

10-UNW-0.1

10-PUY-5.7

10-PUY-3.0

10-PY-WWTP (seeWasteload Allocationsection)

See Tables@and 11 for site descriptions and coordinates.

Potential sources of bacteria

Point sources/ permit holders

Fecal coliform bacteria can be present in a wide variety of municipal and industrial wastewater
and stormwater sourcedlo metod is 100% effective at removing FC all of the time, so FC
bacteria can enter the receiving waters from these soufeesal coliform bacteria and other
potential contaminants from industrial and municipal sources are regulated by various National
PollutantDischarge Elimination System (NPDES) and general permits from Ec(fagyre7).
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Figure 5. Jurisdictions and facilities within the Puyallup River watershed FC TMDL study area
regulated by NPDES or Washington State permits.

NPDES = National Pollutant Discharge Elimination System
IWDP = Individual Waste/aterDischarge Permit
ISWGP = Industrial Stormwater General Permit

Wastewater

The Puyallup River watershedthin the TMDL study areaerves as receiving water six
muricipal wastewater treatment plants (WWEfPTable7). This list excludes point sources that
may be in the Clarks Creek or South Prairie Creek watersheds, which have been addressed in

other TMDLs.
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Table 7. WWTPs in the Puyallup watershed FC TMDL study area.

Wastewater Treatment Receiving Sample Monthly.Ggomean Weekly' .

Treatment Plant Water Frequency Limit Geomean Limit
City of Puyallup uv Puyallup R. 3/week <100cfu/100mL* n/a
Town of Orting uv Carbon R. 2/week <200cfu/100mL <400cfu/100mL
City of Enumclaw uv 3/week <100cfu/100mL <200cfu/100mL
City of Sumner uv White R. 3/week <100cfu/100mL <200cfu/100mL
City of Buckley uv 2/week <100cfu/100mL <200cfu/100mL
Rainier School Chlorination 1/week <200cfu/100mL <400cfu/100mL

UV= ultra violet.

Not more than 1% of the samples used to calculate should exceed 200 cfu/100 mL.

Industrial facilities that discharge wastewater are also given individual NPDES peFatiie8
lists NPDESnNdividual wastewater dischargermits(IWDP) within the study areéFigure?).

IWDPs require that the discharge meet surface water quality stan@dfident limitations may
be set based on an individual wasteload allocation arwasteload allocatiotkeveloped during
the TMDL proe@ss Due to limited resources, these facilities were not sampled during the
TMDL. Discussion ofvasteload allocatiorsnd FC monitoring at these facilities is provided in
the TMDL Analysesection of this report.

Table 8. NPDES individual wastewater discharge permits in the Puyallup watershed FC TMDL

study area.

Facility NPDES Permit# | Receiving Water body

Fleischman's Vinegar Co. Inc. WAQ0038598D ://vvarlié%River (outfall 2: non-contact cooling

Manke Lumber Co. Inc. WAQ0040339B White River

McFarland Cascade Pole :

and Lumber Co. WAQ037953D Puyallup River (outfall 2)

Puyallup Hatchery WAO039748A Clarks Creek (outfall 1 and 2)

Sonoco Products WAO0000884D White River

Trout Lodge Trout Springs WAO039268A Canyon Falls Creek

Canyon Falls Hatchery

Trout Lodge Troutco

Clear Creek Hatchery WAO039021A Clear Creek

Voights Creek Hatchery WAO0039730A Voights Creek

Western Wood Preserving WA0040738C White River (outfall 1 and 2 via City of
Sumner storm sewer)

Stormwater

During precpitation events, rainwater washes the surface of the landscape, pavement, rooftops,
and other impervious surfaces. This stormwater runoff can accumulate and transport fecal matter
via stormwater drains to receiving waters and potentially degrade watity (uabliner, 2005).
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The TMDL study did not directly evaluate stormwater contributions fnagnof the permitted
stormwater collection systenrsthe study aredHowever,the study did find that stormwater was
impacting surface water FC concentratio@eneral wasteload allocatiofa stormwater
permitteesare outlined in th TMDL analyses section of threport.

Ecologyrecently issue@ new general NPDES permit for industrial stormwadéfective from
January 2010 to January 201Bhe permit regires that any stormwater discharged by a facility
not cause or contribute to a violation of water quality standards in the receiving water. Within
the TMDL study area, 44 facilities are covered under the general industrial stormwater permit
(Appendix D). Some of these facilities are located within the study area, but may discharge
stormwater outside of the study area.

TheNPDES stormwateregulations establisstormwater permits for municipal entitigsatown

or operate municipal separate storm sewstesns (MS4s The NPDES Phase | municipal
stormwater permitegulates discharges fromiS4sowned or operated by Clark, King, Pierce

and Snohomish Counties, and the cities of Seattle and Tad®mage | permittees in the

Puyallup watershed TMDL includ@ierce County, King Countgjty of Tacoma, Metro Parks
Tacoma, and Port of Tacom@he Washington State Department of Transportation (WSDT)
also a Phase | permittee, although their requirements are distinct from the others and outlined in
a separatpermit

Ecologyds Phase |1 Municipal St or mwater Per mi
cities within the Puyallup Watershed FC TMDL study ardigona, Auburn, Bonney Lake,
Buckley, Edgewood, Enumclaw, Fife, Orting, Pacific, Puyallup, andrigu.

WSDOT was issued a separate Municipal Stormwater permit in February 2009. This stormwater
permit regulates stormwater discharges from state highways and related facilities contributing to
discharges from separate storm sewers owned of operate@bBPWwithin the Phase | and II
designated boundaries.

WSDOTO6s permit also covers stormwater dischar
which there is a U.S. Environmental Protection Agency (EPA) approved TMDL with load

allocations and assocgt implementation documents specifying actions for WSDOT stormwater
discharges (applicable TMDLs listed in Appendix 3 of the WSDOT permit). Under the new

permit, WSDOT is also required to reduce the discharge of pollutants to the maximum extent
practicabé (MDP) using all known, available, and reasonable methods of prevention, control,

and treatment (AKART) to prevent and control pollution of waters of the §Eatelogy, 2009).

During the permit development process, WSDOT agreed to update their Higunaff
Manual (HRM) to equivalency with Ecology's Stormwater Manualsis was completed in
2008. They also agreed to implement their HRM statewi@lee application of the HRM
statewide was formalized with an implementing agreement signed by bothesgginectors.

The HRM manual provides project engineers and designers with technically sound stormwater
management practices, equi val ent to guidance
manuals, to achieve compliance with federal and state wati#lyqegulation. It is based on
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best available science and results from existing federal and state laws that require stormwater
management systems to be properly designed, constructed, maintained, and operated to:
e Prevent pollution of state waters andtpad water quality, including
compliance witrstate water quality standards
e Satisfy state requirements for all known available and reasonable methods of
prevention, control, and treatment of wastes prior to discharge to waters of the
State.
o Satisfy the fderal technologypased treatment requirements under 40 CFR
Part 125.3.

The guidelines and criteria in the HRM also support WSDOT in its efforts to comply with the
requirements of the federal Endangered Species Act (ESA).

Nonpoint sources

Nonpoint source and practices are dispersed and not readily controlled by discharge .permits
Several types of nonpoint sourgaay bepresent in the study argacluding:

¢ Range and pastured livestock with direct accefisetstream

e Poor livestock or pet manure maeagent on nostommercial farms
e Pet manure from residential areas.

e Poorly constructed or maintained-site septic systems

e Pulp and wod waste

Fecal coliform bacteria from nonpoint sources are transported to the creeks by direct and indirect
means Manure that is spread over fields during certain times of the year can enter streams via
surface runoff or fluctuating water level®ften livestock have direct access to watdanure is
deposited in the riparian area of the access points where fluctuatiaglevels, surface runoff,

or constant trampling can bring the manure into the w&eme residences may have

wastewater piped directly to waterways or may have malfunctionisit@septic systems

where effluent seeps to nearby waterwagwales, sb-surface drains, and flooding through

pastures and nday homes can carry FC bacteria from sources to waterways

Wildlife and background sources

A wide variety of perching birds, upland game birds, raptors, and waterfowl are found within the
Puyallup wagrshed. Birds, elk, deer, beaver, muskrat, and other wildlife in rural areas are
potential sources of FC bacteria. Open fields are attractive feeding grounds for some birds
whose presence can increase FC counts in water runoff.

Usually these sourceseadispersed and do not elevate FC counts over state criteria, but
sometimes animals are locally concentrated and can cause elevated counts. Any concentrated
bird or wildlife presence in the watershed willti@ed during sampling surveys.
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Goals and Objectives

Project goals

The goal of the Puyallup River watershed bacteria TMDL is to reduce FC concentiatioast
the criteria in th&Vashington &&te water quality standards, protect human and ecological health,
and comply with thé&ederalClean Water At.

Study objectives
The study objectives ate:

¢ Determine FC bacteria concentrations and loads from tributaries, point sources, and
drainages in the Puyallup River study area under various seasonal and hydrological
conditions, including storms

¢ RecommedFC load allocations (for nonpoint sources) and wasteload allocations (for point
sources) to protect beneficial uses, includdnignary andSecondaryContactRecreation

¢ |dentify the sources and relative contributions of FC loadings to the PuyallupsRickran
up activities can focus on the largest sources
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Field Data Collection

Ecology completed the Quality Assurance (QA) Project Plan fdPtiyallup RiveMWatershed
Fecal Coliform Bacteria Total Maximum Dailyhd StudySullivan, 2006) to provide
background information and a detailedadesllection and analysis plaifhe QA Project Plan
was reviewed and approved for sampling prior to thedastple collectiomn October 911,

2006 Sampling continuethrough SeptembeR007. Table9 lists the 23 samplindates;
approximately bimonthly, partitioned into either a dry season or wet season group based on
streamflows (see below)

Sample dates

Table 9. Sampling dates for the Puyallup River
watershed FC TMDL.

Dry Season Wet Season
Oct. 9-11, 2006 November 14 15, 2006
Oct 23-25, 2006 December 46, 2006
July 1611, 2007 December 18, 200
July 2425, 2007 January 8@, 2007
August 78, 2007 January 223, 2007
August 2122, 2007 February 67, 2007
Sept 4-5, 2007 February 221, 2007
Sept 1819, 2007 March 67, 2007
March20-21, 2007
April 3-4, 2007
April 17-18, 2007
May 7-8, 2007
May 21-22, 2007
June 56, 2007
June 1920, 200

Seasonal source assessment

Bacteria source assessment (or screening) was analyzed for eithefranwé) or dry (non
runoff) season The determination of wet and dry seasdosthe study periodyvas made by
observing themonthlyaverage flow for the Puyallup and White Rivers #otdls of precipitation
within thestudy aredFigure6). The dry period was determined to begiiy and continue
throughOctober The wet season extend&dm November tdJunewhen larger amounts of
precipitation resulted imore runoff eventsAlthough precipitation amounts dropped off in
April, flows remaimedsteadyin the White River anthcrease in the Puyallup Riverto Junedue
to snowmelt from the higher elevations in the basin.
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Figure 6. Seasonal flow and precipitation patterns during the 2006-07 TMDL study.

The same seasonal periods were used for tributaries to the White River as for the mainstem
White and Puyallup Rivers, based on streamflows and bacteria concentratidmsaries ¢ the
Puyallup River typically dropped to baseflow earlier in the yaad at several sites a trend in
higher bacteria concentrations was observed at this. peantthese reasons, the dry season for
the Puyallup River tributaries was set as May to Qert@nd the wet seasavas sets

November to April.

Stormwater

The White River mainsterfbelow 10WHT-23.8),Boise CreekSalmon Creekylilwaukee
Ditch, and Jovita Cree&xhibited moderate to strong correlations between increases in both
precipitationandFC concentrationsEcology did not conduct any targeted storm sampling
events, but rather identified storm events within the routine sampling evestsrmwater
analysisconcluded that:

e Four storm eventwere sampleduring the wet season and ah&ing thedry season.

e Storm event thresholdsgere identifiedas:
0 Wet Season: greater than 0.4 inches of rain in the preceding 24 hours
o Dry Season: greater than 0.2 inches of rain in the preceding 12 hours

e The threshold for Boise Creek was greater thanr@lies of rain in the preceding 12 hours
for both the wet and dry season.

e The mouth of Boise Creek showed a very strong correl&titime preceding 12 hour rainfall.
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The Puyallup River and its tributaries showed little or weak relationships betweell eaidfa
FC counts

Sample locations

Ecology collected FC bacteria samples and streamflow measurements from 55 sites in the
watershed Figure7 shows all sampling locationSable10andTablel1l list the corresponding
sampling location identification, description, and latitude/longitude of the sampling sites.
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Figure 7. Map of Puyallup River watershed FC TMDL sampling stations.
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Table 10. Station IDs, location descriptions, and coordinates for the Puyallup River, tributaries,
and WWTPs in the TMDL study area.

No. | Station ID Description La£||t\lude Lorl%'\';Ude
Puyallup River Mainstem
1| 10PUY-1.4 Puyallup River at Lincal Avenue Bridge 47.24984 122.41355
2 | 10-PUY-3.0 Puyallup River upstream of Swamegk 47.23633 122.39207
3| 10-PUY-5.7 Puyallup River upstream of Clarkseek 47.21385 122.34108
4| 10-PUY-8.5 Puyallup River at Meridian St 47.20277 122.29396
5| 10-PUY-10.3 Puyallup River upstream of the WhitévBr 47.19921 122.25723
6 | 10-PUY-12.0 Puyallup River at iffhway 162 rea Sumner | 47.18503 122.22973
7 | 10-PUY-17.7 Puyallup River upstream of the Carbon Riv¢ 47.12972 122.23668
Puyallup River Tributaries
8 | 10CAR-0.2 Carbon River aa mouth 47.12376 122.22972
9| 10-CLK-0.01 Clark Creek at mouth 47.21326 122.34173
10| 10CLR-0.4 Clear Creek at mouth 47.23158 122.38623
11| 10CLR-1.7 Clear Creek at Pioneer Way 47.21870 122.37400
12| 10CLR-3.6 Clear Creek at 72nd 4719153 122.37079
13 | 10-CNF0.2 Canyon Falls Creekear mouth 47.14251 122.22253
14 | 10-DEE-0.1 Deer Creek ea mouth 47.19397 122.27627
15| 10-DEE-1.0 Deer Creek at end of Inter Awee 47.18898 122.26669
16 | 10-DEE-2.0 Deer Creek off Shaw Road near 15the8t 47.17676 122.25559
17 | 10-FNL-0.4 Fennel Creekear mouth 47.15093 122.21619
18 | 10-FNL-4.1 Fennel Creek at Sumn8uckley Hwy 47.17627 122.17509
19 | 10-FNL-5.8 Fennel Creek upstream of Bonnegkke 47.17739 122.15333
20 | 10-.SWN-0.01 Swan Creek at molt 47.23567 122.39310
21 | 10-SWN-0.6 Swan Creek at Pioneer Way 47.22884 122.39178
22 | 10-.SWN-3.9 Swan Creek at 80th 47.18444  122.39387
23 | 10UNO-0.3 Alderton Creek at 80St 47.18436 122.23065
24| 10-VOI-0.4 Voight Creek downstream of hatchery 47.08266 122.17869
Wastewater Treatment Plants
25| 10.BK-WWTP  City of Buckley WWTP 47.16807 122.03517
26 | 10-ECWWTP  City of Enumclaw WWTP 47.18811 122.00521
27 | 1000T-WWTP  Town of Orting WWTP 47.10865 122.21477
28 | 10-PY-WWTP  City of Puyallup WWTP 47.20524 122.2130
29 | 100RSWWTP  Rainer School WWTP 47.16634 121.99449
30 | 10SM-WWTP  City of Sumner WWTP 47.19955 122.25583
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Table 11. Station IDs, location descriptions, and coordinates for the White River and tributaries.

No. | Station ID Description LaE','[\IUde Lorlg\gll\';ude

White River Mainstem
31| 10WHT-0.1 White River at mouth 47.20073 122.25393
32| 10WHT-1.4 White River at 142nd 47.21266 122.24222
33| 100WHT-3.3 White River at 24th St E 47.23560 122.23618
34 | 100WHT-4.8 White River 4 8th St E 47.24987 122.24383
35| 10WHT-6.2 White River upstream of Auburn RivedeHS | 47.26976 122.22379
36 | 100WHT-7.5 White River at R Beet 47.27482 122.20858
37 | 100WHT-18.9  White River downstream of Buckley 47.19357 122.08669
38 | 100WHT-23.8  White River upstream of Buckley 47.16644 121.99330

White River Tributaries & Diversions
39| 10-BOI-0.1 Boise Creek at mouth 47.17605 122.01860
40 | 10-BOI-1.0 Boise Creek at 252nd 47.18525 122.00570
41| 10-BOI-1.7 Boise Creek at 268th 47.19034 121.98436
42 | 10-BOI-2.2 Boise Creek at 276th 47.18828 121.97394
43| 10-BOI-3.2 Boise Creek at 284th 47.18545 121.96314
44| 10-BOW-0.3 Bowman Creek at Kersey Way 47.27345 122.20822
45| 10-JOV-0.4 Jovita Creek atV. Valley Hwy E 47.25205 122.25917
46| 10-LTD-0.4 Lake Tapp diversion ea White River 47.23815 122.22876
47| 10-LTD-23.7 Lake Tapps diversionea Buckley 47.17173 122.02372
48 | 10-MIL-0.4 Milwaukee DitchCk behind warehouse ofY. 47.21582 122.24763
49 | 10-MIL-2.2 Milwaukee Ditchnea Hwy 167 47.2336  122.25177
50 | 100RSSWO0.01  Stormwater drainage at Rainer School WWT| 47.16619 121.99389
51| 10-SAL-0.2 Salmon Creek at East Valley Hwy 47.21749 122.22614
52| 10-TAS-0.01 Trib to White River at Auburn RiveideHS 47.26929 122.22250
53 | 10-UNK-BOI Unknowntrib to Boise Ck at trail & 456th St | 47.19184 121.99920
54 | 10-0UNW-0.1 Unknown trib to White River at Hwy 164 47.23345 122.10554
55| 10-UNW-0.2 Unknown trib to White River at 180th 47.23562 122.10182
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Study Methods

Field collection methods

The project team followed the field collection study methods described @AHroject Plan
for thePuyallup River Watershed Fecal Coliform Bacteria TMDL Si{&iylivan, 2006)
Methods followed include:

e Field Sampling and Measement Protocols for the Watershed Assessments Section
(Ecology, 1993).

¢ Determination of Instantaneous Flow Measurements of Rivers and S{feemhsgy, 2000).
e Methods for the Examination of Water and Wastewat&E2ition (APHA, 1998).

Analytical methods

Statistical Rollback Method

Although TMDL studies normally express allocations as pollutant loads (pollutant concentration
multiplied by streamflow), this approach does al@tayswork well for bacteria TMDL studies

An allocation of FC bacteriapolatnt | oads i n terms of fAnumbers
awkward and challenging to understaridstead of managing FC pollution in terms of total

load, Ecology has used the Statistical Rollback Method (Ott, 1995) to manage the distribution of
FC bacteriacunts The approach relates the analysis to the water quality concentration standard
better and has proven successful in past FC TMDL assessments (Cusimano, 1997; Joy, 2000;
Sargeant, 2002)

The Statistical RoHBack Methodwvas used to establish FC retian targets at all sampling sites
that had sufficient sampling size5samplings) The rolkback method assumes that the
distribution ofthe data follows a normal émg-normal distributionFC concentrations from each
site are tested for lognormalityipr to use of the rolback methodThe cumulative probability
plot of the observeBC data gives an estimate of the geometric mearfétipercentile, which
can then be compared to the FC concentration standaingsrolkback procedure idescribed in
detail in Appendix G.

It is important to remember that the FC bacteria TMDL targets are only in place to assist water
guality managers in assessing the progress toward compliance with the FC water quality criteria
Compliance is measured as meeting watelity criteria Any water body with FC TMDL

targets is expected to meet both t Bef applicab
samplesdé criteria and also.to meet beneficial

Simple loading analysis

Simple load analyses weperformed using a spreadsheetéonpare measured loading sources
relative to each other anidh some casegvaluate the mass balance of FC bacteria feach
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Loads were not used to determine the amount of FC bacteria reduction needed at sites; only
measured concentration data was used to calculate the target percent reductions needed
Loadingpatterns will help in directing implementation to the highest loading sau@leaning

up high loading sources will benefit downstream stations wheregbtream loads are
contributing toexceedance®f water quality standards

Load duration curves

Loading capacities for sites with continuaiseanfiow data werenitially developed using the
load duration cure developed by EPA (EPA, 2007Moad duraibn curves are helpful for
identifying and addressing sources that occur within a particular range of flow conditions

Data analysis revealed that sites within the TMDL studywae¥a more influenced by seasonal
sources and stormwater thiaystreanflow conditions For this reasgroad allocations were
not developed based on the load duration cur¥éeg curves are useful for general loading
information and illustrating how FC loads from storm events impact the concentrased
statistics Load diuration curves developed for the project are included in Appendix F.

Statistical tests for significant changes between stations
Wilcoxon signed rank test

The Wilcoxon signed rank test is a Rparametric statistical test used to determine whether or
not thre median difference between paired observations is equal to#eedNilcoxon signed
rank test was used to determine if a significant change in streamflow or FC concentrations
occurred between two stations.
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Study Quality Assurance Evaluation

Ecologyreviewed all data collected for the TMDL to determine if the data met quality objectives
from the QA Project Plan (Sullivan, 2008pverall, the data met the quality objectives and are
of acceptable quality for TMDL analysis.

Some fecal coliform resultgere qualified due to analysis occurring beyond a 24 hour holding
time. All analyses werdonewithin 30 hours of sample collection. An Ecology holding time
study has shown that FC samples analyzed by MEL within 30 n@mescomparable to samples
analyzedwithin 6-8 hours (Mathieu, 2005After a data quality review, the qualified results were
used in the calculated statistics.

Representativeness and completeness

The goal of the project was to collect and analyze 100% of the samples outlinedtirdthe
design of theQA Project Plan Of the over 1,000 samples collected for the prodly one was
not analyzedthis wasdue to adamagedottle that leaked in transiSome samples were not
collected due to weather/streamflow conditiansluding floodirg during the wet season and
stagnant or no flow during the dry season.

Seasonal geometric means &@h percentiles were calculatealy for sites with a minimum of
five samples collected per averaging peridshnual statistics were calculated for siteat had
less tharfive sites per season, but greater than 5 sites total.

Comparability

Ecologyds Freshwater Monitoring Unit (FMU)
includingfecal coliform, from the Puyallup River at Meridian Streltonthly FC data is

available from the station, known as 10A070, from 1978 to the pré&sesibgy, 2009c) This

site was referred to d€-PUY-8.5 for ths TMDL and was sampletivice a monthalthough

rarely on the same day as the FMU sampling

Figure8 compares FC statistics for each data set during the course of the. TMigldata sets
proved to have very similar distributiordemonstrating the comparability of the two data sets
within the TMDL study period.
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Puyallup River at Meridian Street (RM 8.5)
FMU data (Station 10A070) compared to TMDL data (10-PUY-8.5)
October 2006 to September 2007
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Figure 8. Box plot comparison of FC concentrations for the
Puyallup River at RM 8.5 between Ecologybés FM
monitoring data and data collected for the TMDL.

Precision

Analytical precision

Duplicate laboratory analysigefers to analyzing duplkite aliquots from a single sample
container Each sample is carried through all of the steps of sample preparation and analysis
The results for laboratory duplicates provide an estimate of analytical precision, including the
homogeneity of the sample ma (MEL, 2008).

E c o | dviancleester Environmental LaboratoMEL) evaluated analytical precision by
duplicating theanalysis ofabout 10% of the sampleSMEL compared the relative percent

difference (RPD) of each duplicate pair to their acceptaniiarof less than 40% RPDhe

RPD is the difference between the two sample values, divided by their mean, and then multiplied
by 100 Samples above 40% RPD were qualified as estimates.

Total precision

Field replicate sampleare two samples collectébm the same location at the same time
Collecting field replicates is a method of looking at the precision of the entire process of
sampling and analysis (MEL, 2008)

The QA Project Plan set the measurement quality objective (MQO) for fecal caotifeaision

as a median relative standard deviation (RSD) of less than or equal toré@¥tew

recommended MQ§Xor bacteria require that the median RSD of the replicate pairs is less than
or equal td20% and that at least 90% of the replicate pairs h&®® of 50% or lessRSD, or

the coefficient of variation, is the standard deviation of two values, divided by their filean
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value is then multiplied by 100 and expressed as percent R8plicate pairs with a mean of 20
cfu/100mL or less are exclud&@m the analysis (Mathie006).

Field replicates collected for the peof met bottihe original and newwrecision criteria, with a
medianRSD of 16.0% and 90% of the replicate pairs less than 49.9% R$8&ble12). Lab
dudicates were not required to meet the precision criteria, but were compared to field precision
MQQOs for referenceAs expectegthe field replicate %RSD values were much higher than those
for the lab duplicates because the field replicates measuredatbility, which includes

analytical variability.

Table 12. MQO results for field replicates and laboratory duplicates.

Field Replicates Laboratory Duplicates
MQO %RSD Criterion Pass? MQO %RSD
50% of replicate pairs <= to 16.0| <30%RSD | Yes [ 50% of replicate pairs <= to 7.2
50% of replicate pairs <= to* 16.0| <20%RSD | Yes | 90% of replicate pairs <= to 25.7

90% of replicate pairs <= to* 49.9| <50%RSD | Yes

* New MQO for precision in fecal coliform replicates.

Replicate FC samples weecollected in the field in a sid®y-side manner Ecology collected
replicates for 19.8% of the samples, whicht thep r o | reptidaté fsequency goalf 20.0%.
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Results and Discussion

Ecology loaded all projectadiainto its online Environmental Information Management (EIM)
database EIM also contains information about the study and sampling stations (including links
to an online interactive map).

To access the data:
e Go to:www.ecy.wa.gov/eim/

e Click o6Search for datad | ink

e Click O0Searchlnhy user study |1D6O6

e Enter OLSULOO0OO0O16 into the OUser Study |1 D06 fi
e Clckb Resultsdé |'ink to view results online or

Mainstem of the White River
Table 13 contains geometric mean a@@h percentile statistics for the ent280607 study

period, as well as for both the wet and dry seasagurell depicts box plots of FC
concentration$or the White River mainstem.

Table 13. FC concentrations for the White River mainstem.

Annual Wet Season Dry Season
Geo 90th Geo 90th Geo 90th
Station ID n mean %tile [n mean %tile |n mean Y%tile

10-WHT-0.1 23 35 173 {15 25 121 | 8 68 248
10-WHT-1.4 23 34 219 |15 25 186 | 8 58 251
10-WHT-3.3 23 19 129 | 15 13 94 8 41 159
10-WHT-4.8 23 22 127 | 15 14 82 8 49 178
10-WHT-6.2 21 19 145 | 14 14 115 | 7 38 188
10-WHT-7.5 22 20 146 | 15 14 111 | 7 43 190
10WHT-189 | 21 16 129 ( 13 11 104 | 8 30 151

100WHT-23.8 | 21 6 32 | 14 4 17 7 16 55
Highlighted cells indicate an exceedance of water quality criteria.
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Boxplot of Fecal Coliform Counts in the White River
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Figure 9. Boxplot depicting distribution of annual FC concentrations on the
White River mainstem.

Statistical trend analysis

Wilcoxon signedrank tess for statistical significance greperformed between each site and the
corresponding downstream siten summary:

¢ Annual and wet seasdtC concentrations significantly increased between RM 23.8 and RM
18.9.

e Concentrations remained relatively constantgigmificant increase or decrease) from RM
18910 3.3

e FC concentrations significantly increased during the dry season from RM 3.3 to 1.4.

Upper White River (RM 23.8 to 18.9)

Theupper White RivewatershedFigure12) drainsthe city of Buckley and portios of
Enumclaw, as well as areas of rural King and Pi@menties The White River flows into this
stretch from the Mud Mountain Reservapproximately five miles upstream of the Buckley city
limits. A portion of the river is divertedbout one mile denstreanof station10-WHT-23.8to
Lake Tappgia a canal.

Results and discussion

Table14 contains geometric mean a@@h percentile statistics for the ent280607 study

period, storm events, and for both the wet and dryoseddhe White River downstream of

Buckley (10WHT-18.9) and the mouth of Boise Creek-B0I-0.1) exhibited a relationship

between rainfall an&C concentrations Routine sample events that exceeded stremt

criteria were excluded from the wet and deason statistics below (Table 14) at these two sites.
The storm event FC values were analyzed separately to highlight the impact of stormwater on FC
concentrations at these sites
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Table 14. FC concentrations for the upper White River watershed.

Annual Storm Events Wet Season Dry Season
Geo 90th Geo 90th Geo 90th Geo 90th
Station ID n mean Y%tile n mean %tile n mean %tle | n mean  %tile
10-WHT-18.9* | 21 16 129 5 86 266 9 5 21 6 19 86
10-BK-WWTP 22 7 94 14 9 193 | 8 8 68
10-EC-WWTP 23 25 207 15 29 396 |8 21 112
10-BOI-0.1* 23 128 1129 5 927 3339 [ 11 31 71 7 293 1331
10-LTD-23.7 22 12 92 14 11 108 |8 15 67
10-RSSW0.01 | 22 24 1007 14 32 1475 |8 15 608
10-RSWWTP 22 24 1544 14 292 7828 | 8 3 43
10-WHT -23.8 21 6 32 14 4 17 7 16 55

*Storm eventexcluded in wet and dry season averages.
Highlighted cells indicate an exceedance of water quality criteria.
Mainstem stations are identified by bold text.
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Figure 10. Map of the upper White River watershed.
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Several measured point sources and tributaries enter the White River between RM 23.8 and 18.9
that may contribute to the significant increase in FC concentrations in this sifeete
include:

¢ Rainier School WWTP effluent (R&WTP) ard stormwater outfall (RSSW.01)
e Buckley WWTP effluent (BKWWTP).

e Boise Creek (BGD.1).

e Enumclaw WWTP effluent (EQVWTP).

Three mappedater bodiesvithin this stretch were not measured during the studyrigure12
they are labeled as:
e Upper White Tib -1:

o Drains rural residential, agricultural (with one commercial dairy), and undeveloped
forest south of Enumclaw and the Boise Creek watershed

o Discharges to the White River just upstream of the Lake Tapps diversion.

e Upper White Trib-2:
o Drainsa smallarea of primarily undeveloped forest
o Discharges to the White River approximately halfway between the Buckley WWTP
outfall and 16WHT-18.9.
e Upper White Trib-3:

o Drains rural residential, agricultural (with one commercial dairy), and undeveloped
riparianforest west of Enumclaw

o Discharges to the White River just upstream of\IET-18.9.

Boise Creek exhibited high bacteria concentrations intermittently in the wet season and
consistently in the dry seasoiihe Boise Creek watershed sectiortho$ report cantains
upstream monitoring results and discussion.

Enumclaw WWTP

Ecology measured courdbove 200 cfu/100 mat the Enumclaw WWTP omvo occasions

e 1000 cfu/100 mL on 2/20/07
e 800 cfu/100 mL on 3/20/07

On both occasionshere had been greater than Onéhes of rain in the preceding 24 hquasd
theeffluentflows were greater than 3 million gallons per day (mgélfter sampling was
completed, lte facilityreceived sveral upgrades and incesdlits capacity.

Rainier School WWTP

Samples collected fro both the Rainier School WWTP effluent and fretationRSSW0.01

displayed intermittent highC concentrationsRSSW0.01 was located near its confluence with

the White River and consisted of drainage water from the Rainier School grounds combined with
effluent from theNVN\WTP.
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Ecology measured counts of over 1000 cfu/100 mL on six occasidSWWTP. There were
also some discrepancies where W&/ TP reported low FC counts aamples collected within
oneday of when Ecology measured high coursibsegently the plant made adjustments to
their sampling schedule and chlorination maintenance roufipbt samples were taken between
Ecology and the plant in May of 2007 and all sample results came back low

When RSWWTP results were greater than 1€¥0/100mL, there was a strong correlation
(r*=0.95) with elevated results at RSSW1 This observed correlation demonstrates that
bacterialcontamination measured at the outfall was present in its receiving waters {R8SW
at the discharge point to tNehite River.

TheRainier School WWTRvasconnected to the Buckley WWTP via a graviggl sewer linen
February 2011 The plant is schedulad be decommissioned, at which time the permit will be
cancelled.

Buckley WWTP

Overall,FC concentrations mea=d in the effluent at the Buckley WWTP were relatively.low
On January 8, 2007, Ecology collected a FC sample that med&fi@refii/100mL. The plant

staff also collected and analyzed a sample on this same day, although at a different time, that
measureanly 30 cfu/100mL. Thereason for thelifference in the results between Ecology and
the BuckleyWWTP samples is unknown.

The Buckley planhas recently upgraded from chlorine to UV disinfection laaskexparded
capacity It handleswaste fromadditioral residential areas, as well as from Rainier School

Loading Patterns

The average FC load from atleasuregdources was over four times larger during storm events
than it was duringion-storm events ifoth the wet and dry seasoim summary:

e The combiedFCload from RSSW0.01, BKWWTP, and EGNWTP wasvery small
ranging fromonly 1.3% (during dry season nstorm events) to 3.7% (during wet season
nornrstorm events) of the total load measured.

e The largest portion of the storm load, approximately 60%gir@ated from Boise Creek
Boise Creek also had very high FC levels during storm events with a geometric mean of
927 cfu/100 mland90th percentile 0f3,339 cfu/100nL.

e Thirty-eight% of FC storm load came frod/HT 23.8; however, concentrations were latv
this site with a maximum of onl§3 cfu/100 mlduring storm events.

Storm events were the most critical period for FC concentrations at Y8H9T considering that:

e During nonstorm events, the annual geometric mean 1@asfu/100 mland the 9th
percetile was60 cfu/100 mL

e During storm events, the annual geometric mean86agu/100 mland the 9th percentile
was266 cfu/100 mL
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Boise Creek

TheBoise Creek watershed dnaiapproximatelyl5.4 square mile ared southeast King
County The upper basimbove CM 3.2, is primarily forestland, while the lower basin drains
part of thecity of Enumclaw and is a mix of rural residential, agriculture, and commercial
Ecology sampled four mainstem stations during the TMDCMS$ 0.1, 1.0, 2.2, and 3.2

(Figure 13).

Enumclaw Sample Site

Quitfalls

2003 Dairy Farms
PuyallupStations

Figure 11. Map of the Boise Creek watershed.

Statistical trend analysis

Wilcoxon signed rank testesr statistical significanc€Table 15)wereperformed between each
site and the corresponding downstream ditesummay:

¢ FC concentrations significantly increased from CM 3.2 to 2.2.
¢ Dry season and annuaC concentrations significantly increased from CM 2.2 to 1.0

¢ Wet seasonldw increased significantly between both:
o CM3.2and 2.2
o CM22and0.1
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Table 15. Wilcoxon signed rank test results for Boise Creek.

Bold italicized numbers indicate a significant change.

Change in Average
Reach Geomean 2 -tailed Change in | 2 -tailed
(cfu/100 mL) P value Flow (cfs) P value

Annual
CM 3.2-2.2 +29 0.0 +3.69 0.000
CM22-1.0 +76 0.007
CM 1.0-0.1 +6 0.627
CM2.2i 0.1 +2.52 0.042
Wet Season
CM3.2-2.2 +20 0.000 +5.42 0.002
CM22-1.0 +28 0.081
CM1.0-0.1 +13 0.470
CM2.27 0.1 +3.65 0.047
Dry Season
CM3.2-2.2 +50 0.028 +0.66 0.093
CM2.2-1.0 +619 0.046
CM 1.0-0.1 -323 0.753
CM2.2i 0.1 +0 0.575

Results and discussion

Table16 contains geometric mean a@@h percentile statistics for the ent280607 study
period, storm eventand for both the wet and dry seas®&outine sample events that exceeded

storm event criteria were excluded from the wet and dry season statistics below (Table 14) at

these two sites. The storm event FC values were analyzed separately to highighattef
stormwater on FC concentrations at these sites.

Table 16. FC concentrations for Boise Creek.

Annual Storm Events Wet Sl Dry Sl
Station 1D (without storms) (without storms)
Geo- 90_th n Geo- 90_th Geo- 90_th n Geo- 90_th
mean %otile mean %otile mean %tile mean %tile
10-BOI-0.1 23 128 1129 5 927 3339 |11 31 71 7 293 1331
10-BOI-1.0 20 122 1526 5 696 1870 | 10 21 76 5 697 1626
10-BOI-2.2 22 46 291 5 173 580 10 16 64 7 84 318
10-BOI-3.2 22 17 148 5 73 493 10 4 21 7 42 103

Highlighted cells indicate an exceedance of water quality criteria.

In order to further segment the source/s of pollution contributing to the significant increase
between CM 2.2 and 1,.@dditional samples were collected on 7/10&0id 87/07 from Boise
Creek a68th St. (CM 1.7) (Table 17)
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Table 17. Comparison of samples collected at Boise

Creek at 268th St (10-BOI-1.7) and the routine TMDL
stations upstream and downstream.

Date 10-BOI-1.0 10-BOI-1.7 10-BOI-2.2
7/10/2007 1600 140 17
8/7/2007 830 120 92

The increase in FC counts from CM 1.7 to 1.0 indicates thairitmary source of pollution is
located within this stretchincluded within this stretch aseveraresidences, a commercial
dairy, and two stormwateranage channels from tloty of Enumclaw Thecity of Enumclaw
WWTP staff samplethesestormwater drains during the TMDL studyable 18 lists the
locations samplecnd Table 19 contains the sampling results

Table 18. Site descriptions and coordinates for city of Enumclaw sites sampled during the TMDL.

Site ID Description Lat:f\ll]de Long\;\t/ude
Site 1 Semanski St drainage at NW corner of Semanski St & SR 410. 47.18718 | 122.00578
Site 2 Flume Water Ditch (Drainage District #6) at Warner Ave/456th St. | 47.19191 | 121.99917
Site 3 Lateral A to Flume Water Ditch at Watson St. 47.19317 | 121.97908

Enumclaw WWP monitoring Ecolog_y T.MDL
monitoring
Date . . . Site 2
Site 1 Site 2 Site 3 (aka 10UNK-BOI)
11/14/2006 5 31 116
12/4/2006 1 U 19 90
12/18/2006 1 84 127
1/8/2007 35 87 124
1/22/2007 3 82 TNTC
2/6/2007 1U 41 4
2/20/2007| TNTC TNTC TNTC
3/6/2007 1U 54 1
3/20/2007| TNTC TNTC TNTC
4/3/2007 2 100 3
4/17/2007 10 95 3
5/7/2007 17 137 10
5/21/2007] TNTC TNTC 73
6/5/2007| TNTC TNTC TNTC
6/19/2007 21 115 98
7/10/2007 58 TNTC 168
7/24/2007| 182 197 155
8/7/2007 13 120 67
8/21/2007| TNTC 165 40 250
9/4/2007| TNTC TNTC 122 3700J
9/18/2007| TNTC 123 TNTC 330

TNTC= Too numerous to count.

Table 19. Sample results for city of Enumclaw sampling and three samples
collected by Ecology.
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Further investigation of sources within this stretch is warranted.

No additional sampling was done between CM 3.2 and 2.2 where a smaller, yet significant,
increase in FC counts occurtetihere is a small unnamed tributdBoise Creek Tribl in
Figure B) whichjoins Boise Creek just below CM 3.2 that was not monitored

Loading Patterns

General loading patterrigigure 1) observed on Boise Creek:

e In each ofhe four sets of conditionkbading increased by more than double between RM
2.2and 0.1

e During storm evenighe load at ™ 0.1 was approximately @mesthe load at 1 2.2.
0 The storm flow increase in this stretch was similar to the storm flow incoeaseen
CM 3.2 and 2.2; howevgthe FC load only increased Bytimesin this stretch.

¢ Inthe dry season, tHead increased by 3 times from CM 2.21t6:
o However there was no significant increase in flowhis suggests a highly concentrated
FC source such as failing septic systems or deposition of ar(engl, livestock or
wildlife) feces directly in the stream.
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Figure 12. Average FC loads and flows for Boise Creek during various conditions.

Middle White River (RM 18.9 to 3.3)

Results and discussion

Table 20contains geometric mean a@itth percentile statistics for the ent?006:07 study

period, storm events, and for both the wet and dry sed¥0rtoncentrations at the White River
mainstem sites and at Bowman Cresdteased during storm eventat these sites, routine

sample events that exceeded storm event criteria were excluded from the wet and dry season
statistics below and analyzed separately to highlight the impact of stormwater on FC
concentrations at thesées.
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Table 20. FC concentrations for the middle White River watershed.

Annual Storm Events Wet Season Dry Season
Station ID Geo 90'th Geo 90'th Geo 90_th n Geo 90'th
mean %tile mean %tile mean %tile mean %tile
10-WHT -3.3* 23 19 129 5 96 284 11 7 34 7 31 84
10-LTD-0.4 22 6 81 14 5 54 8 8 82
10-WHT -4.8* 23 22 127 5 98 318 11 8 28 7 38 97
10-TAS-0.01 7 39 476
10-WHT -6.2* 21 19 145 5 112 356 10 7 33 7 27 92
10-BOW-0.3* 22 37 230 5 82 333 10 15 73 7 78 353
10-WHT -7.5* 22 20 146 6 113 269 11 7 35 6 25 68
10-UNW-0.2 7 203 1250
10-UNW-0.1 14 44 247
10-WHT -18.9* 21 16 129 6 88 240 9 5 21 6 19 86

*Storm events excluded in wet and dry season averages.

Highlighted cells indicate a@xceedance of water quality criteria.
Mainstem stations are identified by bold text.

The samplingdcation at 1dJNW-0.1was moved gjhtly upstreanduringMarch 20070 a
location with safer access and a more accurate flow-sexg®nat 10UNW-0.2 In late Jung
flow became stagnant at UN'Q/2 but continued to flow at UNW.1, indicating flow input
from groundwater or another sourd8omparison samples were takarduplicate on 6/5/Qthe
results were:

e UNW-0.1: 12and16 cfu/100 mL

e UNW-0.2:400and 1100 cfu/100 mL

Thecause othe large decrease in FC counts is unknown, although it may be the result of
groundwater dilution Four of the six samples over 200 cfu/100 mL were collected during the
four wet season storm eventwdicating thastormwaer runoff influences higkC counts at
these sitesThe highest FC concentratiob500 cfu/100 mLand loadingoccurred during the
large storm event on FebruarytR0

Bowman CreeKBOW-0.3) hadFC countsconsistently over 100 cfu/100 nduringmost ofthe

dry season The creek originates approximately three miles upstream of the mouth at Bowman
Lake PotentialFC sources include leaking sewer lines orsitie septic systems, wildlife, and
urban runoff.

Station10-TAS-0.01 is astormwater drainage thatins the White River jusiownstream of
WHT-6.2 at the Auburn RiverdeHigh School The channel was often stagnant and backed up
by water from the White River and was only sampled during the wettest n{dlathesmber to
March). The highest FC coun860 cfu/100 ml.occurred during the FebruarytBGtorm event

Water from Lake Tapps returns to the White River between RM 4.8 and Be3diversion was
sampled just below the spillway from the hydroelectric power plant approximately one half mile
upstrean from its confluence with the White Rive€ounts at this site (LTi.4) were generally
very low except on 9/4/07 when the FC concentration8¢ cfu/100 mL This elevated result
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may have been influenced by recreational use of the lake during Lapavézkend or the 0.4
inches of rain in the preceding 24 hours.

Loading Patterns

Not enough dataereavailable within this stretch to develapcuratd=C loading patternsr a
loading balanceLoading for several of the tributaries and WH'b is discussd further in
Appendix E

Lower White River (RM 3.3 to 0.1)

The final 3.3 mile stretch of the White Rivisra mostly urban drainage area with mixed
industrial, commercial, and residential land.u$&e stretch is receiving wateiw Milwaukee
Ditch, Samon, and Jovita Creeks, as well asditg of Sumner WWTRFigure B).
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Figure 13. Map of the lower White River.
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Results and discussion

Table21 contains geometric mean a@@h percentile statistickor the entire200607 study

period, storm events, and for both the wet and dry sed¥0rconcentrations at the White River
mainstem sites, as well as at Jovita and Sal@reeks, increased during storm everis these

sites, routine sample events teateeded storm event criteria were excluded from the wet and

dry season statistics below and analyzed separately to highlight the impact of stormwater on FC
concentrations at these sites.

Table 21. FC concentrations for the lower White River watershed.

Annual Storm Events Wet Season Dry Season
Station ID N Geo  90th N Geo  90th Geo  90th N Geo 90th
mean %tile mean %tile mean %tile mean  %tile
10-WHT-0.1* 23 35 173 5 119 503 11 16 51 7 54 152
10-SM-WWTP 22 6 30 14 3 9 8 11 53
10-MIL-0.4 6 51 77
10-MIL-2.2 14 46 316
10-JOV-0.4* 16 71 553 5 124 570 6 15 76 5 257 465
10-WHT -1.4* 23 34 219 5 131 639 11 15 88 7 45 147
10-SAL-0.2* 23 114 443 5 338 1175 | 11 57 100 | 7 156 627
10-WHT -3.3* 23 19 129 5 96 284 | 11 7 34 7 31 84

*Storm eventexcludedn wet and dry season averages.
Highlighted cells indicate an exceedance of water quality criteria.
Mainstem stations are identified by bold text.

Salmon Creelexhibited high FC counts during three of the fstarm events (all but Junéh)
and during the dry season, particularly August and September.

Jovita Creek is approximately 1.5 miles longdrainsTrout Lake anca mix of residentiahnd
commercial land beforbowing into Milwaukee Ditchat its RM 30.

Milwaukee Ditchparallels Highway 167 for most of its length and drains a mix of heavily
vegetated hillside and commercial land predominated by large wareh@usgisally, samples
were collected at RM 2.@ue to ease of access; however, flow wécdit to measure at this

site due to the muddy substrate and water ddpthring the dry season of 20(fe siteon
Milwaukee Ditchat RM 2.2was moved to RM 0.4 where it was possible to collect samples and
measurdlows.

On average during the dry sea, Jovita Creek contributed 13% of the flow and 83% of the FC
load to MIL-0.4. Milwaukee Ditcheffectively diluted high FC counts from Jovita Creek during
this period with relatively low FC counts at R\4. In contrast, during the wet season
concentations at MIl-2.2 were greater than 100 cfu/100 mL duringheaicthe four storm

events At JOV-0.4, concentrationsvere only greater than 1@®u/100 mLduring the February
20th storm event.
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In general, Ecology measured very |6@® counts at theity of Sumner WWTP All sample
results were below 100 cfu/100 mL and well below water quality standards.

Loading Patterns

Not enough data @reavailable within this stretch to develop accua®oading patterns or a
loading balancelLoading from the tributaes is discussed iAppendix E

Mainstem of the Puyallup River

Table22 contains geometric mean a@@h percentile statistics for the ent280607 study

period, as well as for both the wet and dry sea8inrm event statistsovere not calculatedor

the Puyallup River or its tributaries due to the weak observed relationship between rainfall and
high FC counts Figure M depicts box plots of FC concentrations on the Puyallup River
mainstem.

Table 22. FC concentrations for the Puyallup River mainstem.

Annual Wet Season Dry Season
Station ID , Geo 90th , Geo 9th | =~ Geo 90th
mean %tile mean %tile mean %tile
10-PUY-1.4 | 23 37 115 15 22 49 8 96 155
10-PUY-3.0 | 22 31 72 14 22 40 8 64 93
10-PUY-5.7 | 23 30 80 15 20 43 8 61 123
10-PUY-8.5 | 23 32 86 15 23 49 8 83 129
10-PUY-10.3| 23 15 68 15 7 24 8 51 74
10-PUY-12.0| 23 15 58 15 10 40 8 32 53
10-PUY-17.7| 23 9 35 15 6 19 8 23 36
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Boxplot of Fecal Coliform Counts in the Puyallup River
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Figure 14. Box plot depicting distribution of annual FC concentrations on the Puyallup River
mainstem.

Statistical trend analysis

Wilcoxon signed rank testsr statistical significanc€Table 23)wereperformed between each
site and the corresponding downstream ditesummary:

¢ Annually, FC concentrains significantly increased threestretches:
o RM17.7t012.0
o RM10.3t08.5
o RM 3.0to 1.4 This increase was patrticularly pronounced in the dry season.

e Concentrations remained relatively constant (no significant increase or decrease) from RM
12.0 to 103 and from RM 8.5 to 3.0With the exception of:
o During the dry season only, FC concentrations increased significantly from RM 12.0 to
10.3
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Table 23. Wilcoxon signed rank test results for the Puyallup River mainstem.

Annual Wet Season Dry Season
Chanae in Change in Change in
Reath G 9 P(T<=t) | Geomean | P(T<=t) | Geomean | P(T<=t)
eomean : . .
two-tail (cfu/200 | two-tail (cfu/100 two-tail
(cfu/200 mL) mL) mL)
RM17.71 RM12.0 +6 0.000 +4 0.006 +9 0.027
RM 12.0i RM 10.3 0 0.493 -3 0.082 +19 0.017
RM 10.3i RM 8.5 +17 0.001 +16 0.001 +32 0.046*
RM 8.51 RM 5.7 -2 0.167 -3 0.125 -22 0.672
RM 5.71 RM 3.0 1 0.626 +2 0.842 +3 0.398
RM 3.0l RM 1.4 +6 0.015 0 0.300 +32 0.028

*excludes October 2006
Bold italicized numbers indicatesignificant change.

Upper Puyallup River (RM 17.7 to 10.3)

ThePuyallup River at RM 17.7, just upstream of the confluence with the Carbon River, was the
uppermossamplingstation for the river and marked a boundary condition for the study (similar
to WHT-23.8)

Results and discussion

Table24 contains geometric mean a@@h percentile statistics for the ent280607 study
period, the wet season, and the dry season.

Table 24. FC concentrations for the upper Puyallup River watershed.

Annual Wet Season Dry Season
Station ID Geo  90th N Geo  90th N Geo 90th
mean %tile mean %tile mean %tile
10-PUY-10.3 | 23 15 68 | 15 7 24 8 51 74
10-UNO-0.3 | 12 83 734
10-PUY-12.0 | 23 15 58 | 15 10 40 8 32 53
10-FNL-0.4 23 14 84 | 11 6 29 12 29 135
10-CNF-0.2 23 5 23 | 15 2 10 8 22 54
10-PUY-17.7 | 23 9 35 | 15 6 19 8 23 36
10-CAR-0.2 23 16 47 | 15 13 38 8 25 59

Highlighted cells indicate an exceedance of water quality criteria.
Mainstem stations are identified by boldttex

Samples from PUYL7.7 and CARD.2 resulted in relatively low FC concentrations throughout
the study periodLarge volumes of flow from glacial snowmelt and undeveloped watersheds
upstream likely diluted FC sources upstream of the confluence of thevievs.
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The slight, but significant, increase in FC counts from PUY 17.7 and 12.0 is likely due to large
FC load and slightly highdfC concentrations from CAR.2 The two measured tributaries

within this stretch, Fennel and Canyon Falls Csgalet he water quality standards at their
farthest downstream statio®f the two, Fennel Creek had higher FC counts and contributed
more FC load.

The significant dry season increase in FC counts between RM 12.0 and 10.3 was unexplained by
monitoring results A small tributary known aélderton Creek(10-UNO-0.3) sampledwithin
this stretch was dry or stagnant from late May through Septethieemajority of the dry season

When flowing, FC counts dt0-UNO-0.3 were intermittently highhowever the flow was
minimal and FC loading was relatively small compared to other measured inputs

Loading Patterns

Not enough dataereavailable within this stretch to develop accua®oading patterns or a
loading balancelLoading from the tributaries is discussedAippendix E

Fennel Creek

Fennel Creels gpproximatelyeight miles long It flows west from Buckley through Bonney
Lake and then south, dropping over Victor Falls before joining the Puyallup. Rilaercreek
hasonemain tributay that drairs bothBonneylLake andSara Jane Lake

Statistical trend analysis

Wilcoxon signed rank tester statistical significancel@ble25) was performed between each
site and the corresponding downstream ditesummary:

e FC concentrations signifioly decreased from CM 4.1 to 0.4

¢ Flow increased significantly between both:
o CM5.8and4.1
o CM4.l1land0.4

Table 25. Wilcoxon signed rank test results for Fennel Creek.

Change in _ Average _
Reach Geomean Egi;l) Change Egi;l)
(cfu/100 mL) in Flow (cfs)
CM58i 4.1 +3 0.820 +1.77 0.001
CM4.11 04 -21 0.002 +11.42 0.000

Bold italicized numbers indicate a significant change.
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Results and discussion

Table26 contains geometric meamd90th percentile statistics for the ent280607 study
period, the wet season, and the dry season.

Table 26. FC concentrations for Fennel Creek.

Annual Wet Season Dry Season
Station ID , Geo- 9oth | =~ Geo- 90th [~ Geo-  90th
mean %tile mean %tile mean  %tile
10-FNL-0.4 | 23 14 84 |11 6 29 12 29 135

10-FNL-4.1 | 22 35 175 | 10 22 103 | 12 59 255
10-FNL-5.8 [ 22 32 213 | 10 13 82 12 67 271

Loading Patterns

Figure15 depicts the FC loads at each of the three Fennel Creek stafioasarge-C loading
increase between RM 4.1 and ,ddiven by an increase in flowgsulted in a significant
decrease in FC concentrationghere was surfacgaterand groundiater recharge within this
stretch, evident by the significant increase in flow, whitaotively diluted high FC counts
originatingupstream of RM 4.1
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Figure 15. Average FC loads and flows for Fennel Creek during various conditions.
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Carbon River

Results and discussion

Table27 contans geometric mean a®th percentile statistics for the ent280607 study
period, the wet season, and the dry season.

Table 27. FC concentrations for the Carbon River watershed.

Annual Wet Season Dry Season
Geo- 90th Geo- 90th Geo- 90th
Station ID n mean Ytile n mean Ytile n mean %otile
10-CAR-0.2 23 16 47 15 13 38 8 25 59
10-OT-WWTP 22 11 125 | 10 19 234 |12 8 72
10-vVOI-0.4 22 22 109 | 10 7 24 12 54 102

Highlighted cells indicate an exceedance of water quality criteria.

In geneal, FCcounts were low in the Orting WWTP effluent, with a geometric mean of only
19 cfu/ 100 mL Five out of 22 samples had FC counts between 100 and 300 cfu/100 mL.

Voight Creek below the fish hatchery (4DI-0.4) had low FC concentrations below wate
quality criteria However the geometric meadiuring the dry seasomasapproximately? times
largerthan during the wet season

Loading Patterns

Not enough data were available within this stretch to develop accurate FC loading patterns or a
loading bahnce. Loading from the tributaries is discussed in Appendix E.

Middle Puyallup River (RM 10.3 to 3.0)

Results and discussion

Table 28contains geometric mean a@@h percentile statistics for the ent280607 study
period, the wet season, and the drgson.

Table 28. FC concentrations for the middle Puyallup River watershed.

Annual Wet Season Dry Season
Geo- 90th Geo- 90th Geo- 90th
Station ID n mean %tile | n mean %tile | n mean Ytile

10-PUY-3.0 22 31 72 |14 22 40 8 64 93
10-CLK-0.01 23 87 253
10-PUY-5.7 23 30 80 |15 20 43 8 61 123
10-PY-WWTP | 22 11 47
10-PUY-8.5 23 32 86 |15 23 49 8 83 129
10-DEE-0.1 23 254 878 |11 119 219 |12 509 1336
10-WHT-0.1 23 35 173 |15 25 121 | 8 68 248
10-PUY-10.3 23 15 68 | 15 7 24 8 51 74
Highlighted cells indicate an exceedance of water quality criteria.

Mainstem stations are identified by bold text.
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The mouth of the White River (I/HT-0.1) had higher FC concentrations than the Puyallup
Riverat RM 10.3 upstream of the confluendéhe White River was the largest FC loading
sourceto the Puyallup at RM 8.&ndwas likelythe main factor in the significant increase in FC
from Puyallup RM 10.3 to 8.5.

High FC concentrations at the mouthDeer CreeK10-DEE-0.1) exceeded water quality
criteria yearround Deer Creelalso may have contributed to the increase at 88Uy although
FC loading from DEED.1 was significantly less than from the White River.

Several additional samples were taken upstream to help identify the stream segmetitavhere
source of greatest FC contamination originafEise results were:

e 3/21/07: FC count at DEH.1 =200 cfu/100 mL An additional sample collected upstream at
CM 2.0 off Shaw Road §7 cfu/100 mL

e 4/18/07: FC count at DEB.1 =110 cfu/100 mL An addtional sample from CM 2.0 =
28 cfu/100 mL

e 5/22/07: FC count at DEH.1 =440 cfu/100 mL An additional sample collected upstream at
CM 0.8 at the west end of Inter Awge= 85 cfu/100 mL

The main source of FC contamination appears to originate be®@dén8 and 0.1 Further
investigation of FC sources within this stretch is warranted.

In general, Ecology measured very |6@® counts at theity of Puyallup WWTP All sample
results were below 100 cfu/100 mL, with the exception of one high resglOaffu/100 mL
measured on 8/8/07.

FC counts for Clarks Creek generally ranged f&into 160 cfu/100 mlwith the exception of
two samplesabove 200 cfl/00 mL.:

e 3/7/07:830 cfu/100 mL

e 6/6/07:620 cfu/100 mL

There was no clear relationship to precipitatistneamflow, or timef year to explain these
spikes in FC concentratiomhe Clarks Creek FC TMDL is currently addresghtgysources
within the watershed.

Loading Patterns

Not enough dataereavailable within this stretch to develop accua®oadingpatterns or a
loading balancelLoading from the tributaries is discussedAppendix E.
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Lower Puyallup River (RM 3.0 to 1.4)

Results and discussion

Table29 contains geometric mean a@@h percentile statistics for the ent280607 study
period, the wet season, and the dry season.

Table 29. FC concentrations for the lower Puyallup River watershed.

Annual Wet Season Dry Season
Geo- 90th Geo- 90th Geo- 90th
Station ID n mean %tile | n mean Ytile n mean %%otile

10-PUY-1.4 23 37 115 | 15 22 49 8 96 155

10-SWN-0.01 20 41 123 9 23 78 12 64 117

10-PUY-3.0 22 31 72 14 22 40 8 64 93
Mainstem stations are identified by bold text.

Fecal coliform results met water quality standards eBWIN-0.01

First Creek, fomerly known as IStreetGulchor ListerGulch was the onliargerdrainage
between Puyallup RM 3.0 and 1.4 that was not sampled during the $tuthe summer of
2008,several hundred cubic yardégarbage and debris were removed from the First Creek
drainage City of Tacoma2009)

Flow and FC datare not available However, given the amount of refusanoved First Creek
may have been a source of FC during the study period.

Clear/Swan Creek

The Clear/Swan Creek basin drains approximately 5.8snaf primarily rural resehtial land
(Pierce County, 2005 Swan Creek is technically a tributary to Clear CreElkwever at the
beginningof the projectEcology labeled the mouth of these two creeks as Swan Creek, so
10-SWN-0.01 represents the combid drainage of these two creeks before entering the
Puyallup River.

Results and discussion

Table30andTable31 contain geometric mean afA@th percentile statistics for the entire
200607 study perod, the wet season, and the dry season.

Table 30. FC concentrations for Clear Creek.

Annual Wet Season Dry Season
Geo- 90th Geo- 90th Geo- 90th
Station 1D n mean %tle | n mean %tile | n mean Y%itile
10-CLR-0.4 | 23 30 79 11 27 70 12 33 90
10-CLR-1.7 | 22 22 103 | 10 22 113 12 22 102
10-CLR-3.6 | 10 16 138 - - - - - -
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Table 31. FC concentrations for Swan Creek and the mouth of Clear Creek

(10-SWN-0.01).

Annual Wet Season Dry Season
Geo- 90th Geo- 90th Geo- 90th
Station ID n mean %tle | n mean %tile | n mean Y%itile
10-SWN-0.01 20 41 123 | 9 23 78 11 64 117
10-SWN-0.6 22 14 62 11 11 65 12 17 56
10-SWN-3.9 14 59 437 - - - -

Highlighted cells indicate an exceedance of water quality criteria.

Fecal coliform resw$ were below water quality standards throughout both watershigashe
exception of Swan Creek at CM 3.9 where intermittently high FC counts were measured.

Loading Patterns

Not enough data were available within this stretch to develop accurate Faylpatterns or a
loading balance. Loading from the tributaries is discussed in Appendix E.

Fecal Coliform load sources that violate water quality
standards

Additional FC loading patterns and analysis can be found in Appendix E.

Figure B shows the averaglry seasoiirC loading sources for sites that violaWwdshington
Statewater quality standards within the TMDL study ar@pise Creek was the largest FC load
source, followed by Clarks Creek, Salmon Creek, and Deer Gtiggeke 18 illustrates the

relaive impact each tributary has on the White or Puyallup River during the dry sdason.

example, Boise Creek has approximately 10 times the impact of Deer Creek and Deer Creek has
about 10 times the impact of Bowman Creek.
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Figure 16. Average dry season FC loads for TMDL sites that exceeded water
guality criteria.
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TMDL Analyses

Loading capacity

Definition and determination

EPAregulations define loading capacity as the greatest amopotlofant loading that a water
body can receive without violating water quality standards [40CFR8130.Zfyg loading must
be expressed as magssrtime or other appropriate measuita addition the critical conditions
that cause water quality standasiolations must be considered when determining the loading
capacity

Washington StatEC bacteria TMDLS use a combination of mge&s-time units and~C
concentratiortargets to define loading capaciti€Bhis is necessary since mgss-time units

(loads) do not adequately define periods of FC criteria violati6its sources are quite variable,
and different sources can cause water quality violations at different times (e.g., poor dilution of
contaminated sources during kstreamflow conditions or imeased source loading during fun

off events) Loads are instructive for identifying changes in FC source intensity between sites
along a river, or between seasons at a site

Theconcentrationtargets ar@lerived fromthe Washington State FC criteria gomdvide a better
(than FC loadsjneasure of the loading capacity during the most critical peiibe Puyallup

River watershed FC loading capacities expressediotas loads Insteagthey are expressexs

the applicable twaoncentratiorbasedstatisics in the state FC criteria (e.g., the geometric mean
and the value not to be exceeded by more th&hdfGhe samples)

As discussed earlier in tigata Analysis Methodsection, thé0th percentile value of samples is
used in TMDL evaluations as aniestte of the latter criterionTables 32 and 33 indicate target
FC concentration levels and estimates of the reductions necessary to meet water quality criteria.

The percent reduction valuesTiables32 and 33ndicate the relative degree the water by

out of compliance with criteria (i.e., how far it is over its capacity to receive FC source loads and
still provide the designated beneficial useSjtes representing reaches or tributaries that are
currently meetingvater quality criteriado not hae a FC reduction valueSites that require
aggressive reductions in FC sources will have a high FC percentage reduction value, while sites
with minor problems will have a low FC percentage reduction value

Tables 32 and 33 includ€C target reductions fasites thatid not meetéxceedejicriteria

during either the wet or dry season, or battpriovide water quality managers with a sense of
when FC sources are creating criteria violatioli$i0 seasonal changesgere observedyr there
were too few sapies to calculate results by seasthvendata from the entire yearareusedand
target reductions were labeled as 1s@asonal While potential stormwater events were
identified for certain sites, numerical stormwater reductions wersepatrated outém overall
reductionsdue to the small amount of data available to calculate these statistit=ad,
numerical stormwater load allocations are included as part of the overall reduction needed.
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Commencement Bay

Ecology did not colleceC samples betwen the mouth of the Puyallup River and RM 1.0 to

assess whether this stretch is meeting the freshwater stand8etéodary Contact Recreation
Likewise, enterococdacteriassamples were not collected within Inner Commencement Bay to
determine if it wa meeting the marine standard 8econdary Contact Recreatioklowever

more stringent standards were met in the freshwater upstream of RM 1.0 and the marine water in
Outer Commencement Bay:

e The Puyallup River at RM 1.4 met tfreshwateiPrimary ContactRecreatiorcriteria.

e Ec ol o g yténs marine mgnitoring program collected FC samples in Outer
Commencement Bay near Br oTeptlanin&yrasultsweur i ng
below the marine standards ferimary Contact Recreatiowith:

o0 A geometricmean of 2 cfu/100 mL.
0 A 90th percentile of 8 cfu/100 mL.

Puyallup River and tributaries

Table32 contains target FC capacity and percent reductions necessary to meet water quality
standards The FC capacity on the mainstem of Eheyallup River was adequate to handle
current FC loasl ThePrimary Contact Recreatiocriteriaweremet at all measured stations
over the entir00607 study, as well as during the wet and dry seasons individually

The mainstem stations at RM 1.4de#5 did come close to exceeding the criteria for the dry
season averaging period, particularly at RU¥. Targeted FC reductions on the White River
and tributaries throughout tRdMDL study areashould reduc&C concentrations at these
stations and laee a greater margin of safety.

The FC capacity was exceedaulfive of the Puyallup tributaries

e Deer Creek (14MDEE-0.1) requirs a reduction of 85% in the dry season and 16% in the wet
season

e AldertonCreek (16UNO-0.3) requirg a large reduction of3®6 yearround

o A 54% reduction is needed in the upper watershed of Swan Queskteam of 1BWN-
3.9), while thedownstreanstationsare currently below criteria

e ClarksCreek:
0 The recently complete@larksCreek FC TMDL (James, 2008) called for a 57%
reductionbased on combined ddtam stations located at Ci14,4.0and4.9.

0 Based on FC data collected during this TM@e mouth of Clarks Creek need31&6
reduction which includes a 13% reserve for growth identified in the Clarks Creek
TMDL.

No FC reductions wera@easdedon the Carbon River, Clear Creek, Canyon Falls Craed,
Voight Creek. While Fennel Creek did not exceed the water quality standards, the predicted
90th percentile values were above 200 cfu/100 mL at two statioaBN104.1 andlO-FNL-
5.8). Concentrations just below 200 cfu/100 mL were observed at both stationaltiple
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occasions.The calculate®0th percentile values suggest these sites are near (and possibly
above) their loading capacity for F@ny additional FC loadingor conditions of reduced flow
might be expected to cause a violation of standards.

Table 32. Target FC reductions necessary to meet FC load allocations for Nonpoint sources in
the Puyallup River tributaries.

FC load allocations are presented as a target geomean and 90th percentile FC concentrations.

Observed Nonpoint FC Target
FC Source FC Capacity
Station 1D Site Description (cfu /100mL) Reduction (cfu /100mL)
Geo- | 90th Needed Geo- | 90th
mean | %tile mean’ | %tile
Dry Season (May i October)
10-DEE-0.1 Deer Creek near mouth 509 1336 76 200
Wet Season (November to April)
10-DEE-0.1 Deer Creek near mouth 119 219 16% 100 184
10-CLK-0.01  Clark Creek at mouth 87 253 31%° 60>  174°
Clarks Ck. 1- Rooled data for Clarks Creek at 3 132+ 402+ 57043 573 1743
3 sites
Non-Seasonal
10-SWN-3.9 Swan Creek at 80th St E 59 437 54% 27 200
10-UNO-0.3 Alderton Creek at 80th St E 83 734 73% 83 734

! This represents the average daily limit and is expressed as a seasonaseasmralgnnual) geometric mean.
2 Not the official FC target capacity and percent reductions, official targets were set a by a separate TMDL for Clarks Creek.

3 Official FC target capacity and percent reductioasdal on 20023 data set in separate Clarks Creeitékshed FC TMDL
report (James, 2008).
Yellow (light shading) = 83% FC reduction; Orange (medium) =88%; Red (dark) = 6700%.

White River and tributaries

Boise Creek was the largest FC loading source measured during the TMDL study that violated
waterquality standardslf the 92% dryseason rollback reduction was achieved at the mouth of
Boise Creek (18B0I-0.1), the FC load to the White River aSR (10-WHT-7.5) would be

reduced by 12.6%and the dry seas@tth percentile would drop frorh90to 166 cfu/ 100mL.

Table 33contains target FC capacityased on numeric criteriand percent reductions

necessary to meet water quality standafelS capacityfor the White Rivewas adequate for
currentconditionsfrom RM 3.3to the upstream study bousuy at RM23.8 However during

the dry seasqr®0th percentile values at all stationgthin this stretc{exceptat RM 23.8) were

near thePrimary Contact Recreatiocriterion of 200 cfu/100 mL, ranging from 151 to 190
cfu/100 mL

FCreductions of 20%re needed ding the dry seasoon the lower White Riveat
e The mouth (16NWHT-0.1).
e 142nd Street(10-WHT-1.4).

The FC capacity was exceeded at multiple White River tributaries:
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e Wet Season FC reductions are necessary on

O O O0OO0Oo

BoiseCreek at the mouth (1BOI-0.1) andat 252nd Street(10-BOI-1.0).
Milwaukee DitchnearStateRoute167 (16MIL -2.2).

Salmon Crele at East Valley Highway (:8AL-0.2).

The unnamed tributary to the White Rinarl8Q@h Street(10-UNW-0.2).
The tributary at AuburiRiver HighSchool (D-TAS-0.01)

e Dry-season reductions are needéed

(0]

(0]
(0]
(0]

Boise Creek at the mouth ¢BIDI-0.1), at 252d Street(10-BOI-1.0), and at 276 Street
(10-BOI-2.2).

Bowman Creek at Kersey Way (BIDW-0.3).

JovitaCreek at West Valley Highway (A30V-0.4).

Salmon Crek at East Valley Highway (18AL-0.2).

e A large yeairound reduction of 86% seedecht RSSWO0.01, which should be met when
theRainier School WWTP effluent is connected to the Buckley WWTP.

No FC reductions were necessary on the Lake Tapps divergion @bint where the water is
diverted (LTD23.7) orclose taits confluence with the White River (LTFD.4).
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Table 33. Target FC reductions necessary to meet FC load allocations for the Nonpoint Sources
to the White River and its tributaries.

FC load allocations are presented as a target geomean and 90th percentile FC concentrations.

Observed FC Target
FC FC i Capacity
Station ID Site Description (cfu /100mL) ~zeliEtioy) (cfu /100mL)
Needed
Geo- | 90th Geo- | 90th
mean | %tile mean® | %tile
Dry Season (July i October)
10-WHT-0.1  White River at mouth 68 248 20% 55 200
10-WHT-1.4  White River at 142nd 58 251 20% 47 200
10-BOI-0.1 Boise Creek at mouth 401 2435 92% 33 200
10-BOI-1.0 Boise Creek at 252nd 724 1556 87% 93 200
10-BOI-2.2 Boise Creek at 276th 105 462 57% 45 200
10-BOW-0.3  Bowman Creek at Kersey Way 99 507 61% 39 200
10-JOV-0.4 Jovita Creek at West Valley Hwy E 295 586 66% 100 199
10-SAL-0.2 Salmon Creek at East Valley Hwy 194 876 7% 44 200
Wet Season (November to June)
10-BOI-0.1 Boise Creek at mouth 70 507 61% 27 200
10-BOI-1.0 Boise Creek at 252nd 57 614 18 200
10-MIL-2.2 Milwaukee Ditch near Hwy 167 52 351 43% 30 200
10-SAL-0.2 Salmon Creek at East Valley Hwy 86 274 27% 63 200
10-TAS-0.01 Lréb to White R at Auburn Riverside 39 476 580 17 200
Non-Seasonal
3001R SSW- Rainer School stormwater drainage 32 1475 86% 4 200
10-UNW-0.2 Unknown trib to White River at 203 2057 90% 20 200

180th

! This represents the average daily limit and is expressedesssanal or neseasonal (annual) geometric mean.
Yellow (light shading) = 3% FC reduction; Orange (medium) =88%; Red (dark) = 6100%.

Maps of FC reductions

Figures B-22 map the stream segments within the TMDL study area where FC reductions are

neededto meet water quality standards
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Load and wasteload allocations

This TMDL study demonstrated that Primary Contact Recreation in thelluiRiVer basin is
impaired in many areas by FC. In order to meet the water quality standards for primary contact
recreationreductions in FC are needed.

Load allocations

Load allocations represent the reduction needed irpoort sources in the watérsd.Potential
nonpoint sources within the watershed include, but are not limited to:

Livestock with direct access to stream or with poor manure management
Failing or improperly constructed septic systems

Urban stormwater

Pet waste

The federal CleaMVater Act states that FC wasteload and load allocations may be expressed as
loads, concentrations, or other appropriate measures [40 CFR 130.2(1)]. This TMDL expresses
the load allocations in terms of percent reductions needed to achieve concelavattothatare

in accordance with the water quality standards. Washington State uses FC concentrations as the
most appropriate measure of meetio@d allocations because the FC concentrations can be

directly compared to the water quality concentratiasel standards.

For nonpoint sources, load allocations aguivalent to loading capacity values dascribed in
the previous loading capacity section (Tal#2s33). Load allocations are expressed in terms of
targetFC concentrations, at the stations dgweam of nofpoint sources. e target reduction
values must be met in order for nonpoint sources to meet their load allocations.

Wasteload allocations

Point sources, such as municipal wastewater treatment plants (WWTPS) in the basin, are
assigned waskead allocations based on their NPDES permit limN&inicipal sormwaterand
stormwater outfalls are assigned wasteload allocations based on their Phase | or Phase Il Western
Washington Stormwater General Permit requirements. This TMDL expresses thloadhs

allocation for the municipal WWTPs as a perbwgised concentration limifThese are described

below in Tables 386.

Municipal Wastewater Treatment Plants

All WWTPs within the study area do not require any modifications to their NPDES permit limits
for their FC wasteload allocations. The current NPDES permit FC limits for the WWTPs appear
to be adequate, and no seasonal wasteload allocation is needed.

The wasteload allocation is set as either the current surface water-askty concentration
limits or the current technologyased NPDES permit concentration limits for each WWTP
(Table 34).
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Table 34. Wasteload allocations for WWTPs based on NPDES permit FC concentration limits.

Wastewater NPDES Receiving Sample Monthly Weekly
Treatment Plant Permit No. Water Frequency | Geomean Limit Geomean Limit
Town of Orting WA0020303 Carbon R. 2/week <200cfu/100mL <400cfu/100mL
City of Enumclaw WAO0020575 3/week <100cfu/100mL <200cfu/100mL
City of Sumner WA0023353 White R. 3/week <100cfu/100mL <200cfu/100mL
City of Buckley WA0023361 2/week <100cfu/100mL <200cfu/100mL

Thecity of Puyallup WWTP is located withih873 survey area dfie Puyallup Tribe of Indians
reservatioranddischarges to the Puyallup River within thisarThe Puyallup Tribe is the

beneficial owner of the bed and banks (to the mean high water mark) of the Puyallup River

within the 1873 reservation (which the United States holds in triikis WWTP istherefore

not subject to wasteload allocationsisgthestateo f Wa s hi ngt on. The WWTPO s
NPDES permit is administered by the Puyallup Tribe and EPA. The effluent limitations are set
equal to the Puyallup Tr i be ®smany@dntact Recraatioh i t y s
for FC).

The Rainer School WWTRvasconnected to the Buckley WWTP via a sanitary seweritine
February 2011 Now thatthe connection is complete, the Rainier School ptaaffline, the
NPDES permit will be cancelled, and wasteload allocations for Rainier Satgonbthecessary

The Orting WWTHs the only facility in the study area with the less stringent technebaggd

permit limits 0f200 cfu/100mL (monthly geomean) artDO cfu/100mL (weekly geomean).

However, the mouth of the Carbon River (receiving water©fting) is well below water

quality standards for FC, and the Orting WWTP currently accounts for only about 1% of the load
to the Carbon River at the mouth. These technelmped limits were placed in the permit

based on a simple mixing analysis unddtical conditions that showed water quality standards
would not be violated dhese limits (Ecology, 2009d).

While Ecology measured some inconsistent high FC countanseiitoring results from each of
the WWTPs continue to eet their NPDES permit liits.

Measured FC loads from the WWTPs were relatively small compared to other measured inputs.
Therefore, Ecology believes more stringent FC permit limits would not greatly affect FC loads in
the Puyallup and White Rivers.

Individual Waste Discharge Pernit Holders

Within the study area, Sonoco Products is the only industrial facility that discharges treated
industrial process water to surface watdrsa 2010 study, the facility found high concentrations

of fecal indicator bacteria (fecal coliform akdcherichia colj in their treated effluent, which
discharges to the White RivE8onoco, 201). Although the facility discharges a very small

amount of effluent (approximately 0.15 MGD) and a relatively small FC load, the concentrations
of FC were above ater quality standardsGiven that the White River does not currently meet

FC standards in the receiving water segment, there is no additional loading capacity, and the
Sonoco effluent must meet the surface water quality standards at the point of discharg
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A wasteload allocatiofor the Sonoco effluent discharge to the White Rigexet as the current
surface water qualitbased concentration limitf the receivingvaters (Tabl&5).

Table 35. Wasteload allocation for SonocoPr oduct s6 ef f |

uent discharge

0,
Bt NPDES Receiving Geomean Limit t?fr?et err]nl(l)e/g
Treatment Plant Permit No. Water p
greater than
Sonoco Products | WA0000884D | White River 100cfu/100mL 200cfu/100mL

Several other falities in the TMDL study areancluding four fish hatcheries, three weod

preservation treatment facilities, and one vinegar production facility (Table 8) hold individual
wastewater discharge permits.

Each of the hatchery operations diverts water frareaby creek or river into raceways and
rearing ponds, then discharges the water back teaker bodyfrom which it was removed. FC
is not currently a parameter of concern for this type of water use.

Of the remaining facilities, all but one (Manke Luenpdischarge treated stormwater only under
their individual permit.Manke Lumber discharges naontact process cooling water to the

White River, in addition to stormwater, under their permit. FC is not currently a parameter of
concern in nofcontact cobng water.

Urban Stormwater

Fecal coliform stormwater loads in urban areas are considered capable of occurring at any time.

Therefor e,

Stormwater runoff was a significant FC loading source during both thé Qudyober critical

stor mwater
season. The stormwater wasteloaddase=d on the FC reductions needed to achieve water
guality standards ithe nearest receiving waters.

FC wast el

oad al

ocat.

period and the NovembérJune period on the White Riveramstem and in the Boise Creek

watershed. There was also some evidence that runoff increased FC loads and concentrations on
several other tributges throughout the watershed.

Numeric municipal ®rmwater wasteload allocations are establishelis TMLOL as the water

quality standards (Table 35), rather than as FC loads, for several reasons including:

The study area encoragses a large geographic area.
e Stormwater is discharged within 14 sepam@hase | or Il jurisdictions.
Municipal gormwater is regated by either a Phase | or Phase Il permit within the entire

study area.

e Limited stormwater data were available.
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Table 36. Numeric stormwater wasteload allocations (cfu/mL).

Stormwater Wasteload
Allocation
Permittee NPD_ES Receiving Water/s Less than
Permit No. (large rivers only) Geo- 10% of
mean samples
greater than

Phase |

King County WARO044501A White River 100 200
Pierce County WARO044002A Puyallup, White, & Carbon Rivers 100 200
City of Tacoma WARO044003A Puyallup River 100 200
Port of Tacoma WARO044200A Puyallup River 100 200
Metro Parks Tacoma* | WARO044202A Puyallup River 100 200
Phase I

Algona WARO045500A White River 100 200
Auburn WARO045502A White River 100 200
Bonney Lake WARO045002A Puyallup River 100 200
Buckley WARO045003A White River 100 200
Edgewood WARO045006A White River 100 200
Enumclaw WARO045514A White River 100 200
Fife WARO045007A Puyallup River 100 200
Orting WARO045016A Puyallup River & Carbon River 100 200
Pacific WARO045535A White River 100 200
Puyallup WARO045017A Puyallup River 100 200
Sumner WARO045019A White River & Puyallup River 100 200
WSDOT Municipal Stormwater General Permit

WSDOT WAOQ043000A Puyallup, White, & Carbon Rivers 100 200

*Secondary permitte Parks within the study areabindaries include: the Eastside Pool and Portland Ave.,
Roosevelt, Rogers, Cloverdale, and Swan Creek Parks.

Ecology recognizes the difficulty of characterizing the highly variable frequency and duration of

FC loads in stormwater. Numeric effluent limids municipal stormwater discharges that are
consistent with TMDLs are not often feasible or appropriate when expressing wasteload
allocations in municipal stormwater permits. At this time, Ecology intends to express the
numericmunicipal stormwatewaseload allocationsfromthis TMDL, as best management
practices (BMPsphat will be considered for inclusion the municipal stormwater permits

Specific BMPs in the permits shoube source control BMPs and BMPs that reduce the volume
of discharging stanwater, or other activities to reduce fecal coliform bacteria concentrations
BMPs are considereahappropriate form of effluent limitsn permitsfor control of pollutants in
municipalstormwater (Wayland and Hanlon, 2002).

While implementing BMPsurisdictions should pay particular attention to reducing stormwater
FCinputsto the White River mainstem and within the Boise Creek watershed (see
Recommendations section).

Puyallup River FC TMDLWQ Improvement Report
Pager5



Margin of safety

The federal Clean Water Act requires that TMDLs be establisftech margin of safety (MOS).
The MOS accounts for uncertainty in the available data, or the unknown effectiveness of the
water quality controls that are put in placéhe MOS can be stated explicitly (e.g., a portion of
the load capacity is set asidessffically for the MOS) However implicit expressions of the
MOS arealso allowed, such as conservative assumptions in the use of data, application of
models, and theffectiveness of proposed management practices.

Implicit MOS elements were applied analyses to provide a large MOS for the Puyallup River
FC TMDL evaluation The recommended FC reductions and allocations@rservatively set

to protect human health atfte beneficial uses to the fullest extent possillée following are
conservativeassumptions that contribute to the MOS.

e TheStatistical Rollback Methodias applied to FC data from the most critical seadare
resultant TMDL target annual FC load reductions are more stringent than would be required
under the listed Washington Sté&emary ContacandSecondary Contact Recreatié
criteria. Namely,the geometric mean or concentration not to be exceeded in more #ban 10
of the samples is more stringent than 100/200 or 200/400 cfu/100 mL

e Since the variability in FC concentrat® during lowflow conditions is usually quite high,
the TMDL targets and percent reduction estimated bythgstical Rollback Methodre
conservative, especially if a 90th percentile is the critical criteriorthese cases, the high
coefficient of \ariation of the lognormalized data can produce a 90th percentile value for the
FC countgreater than any of the sample results used to calculate the Vhiigsds
especially true at sites with fewer than 20 data

e Load allocations were set at sevesiss downstream from suspected nonpoint sources
located above the most upstream site in the set, but likely influencing the downstream sites
The reduction or elimination of the FC at the upstream site will likely bring all downstream
sites of the sehto compliance with watequality standards

Reasonable assurances

When establishing a TMDL, reductions of a particular pollutant are allocated among the

pollutant sources (both point and nonpoint sources) iwttier body For the Puyallup River

Wateshed Fecal Coliform TMDL, both point and nonpoint sources exist. TMDLs (and related
action plans) mustncsehbo w hfarte a shoensaeb Iseo uarscseusr awi | |
allocated amountEducation, outreach, technical and financial assistancejtgaministration,

and enforcement will all be used to ensure that the goals of thischkedaupplan are met

Ecdogy believes that thactivitieslisted under the prospective creek listings (see Summary of
Actions) sectioralready support this TMDBaNd add to the assurance tfeal coliformin the
Puyallup River watershedlill meet conditions provided by Washington State water quality
standards This assumes that the activities described are continued and maintained.
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The goal of théPuyallup Rive WatershedVater Quality Improvement Plan ftecal coliformis

to help the waters of the basThereismersiderabldhhe st at
interest and local involvement toward resolving the water quality problems Rutfadlup Rier

Watershed Numerous organizations and agencies are already engaged in stream restoration and
source correction actions that will help resolvefdéeal coliformproblem The following

rationale helps provide reasonable assurance th&uyedlupRiver nonpoint source TMDL

goals will be met by022

City of Algona, city of Auburn, city of Bonney Lake, city of Buckley, city of Edgewood, city
of Enumclaw, city of Fife, city of Orting, city of Puyallup and city of Sumner

Theabovementioned cities aréefined as Phase || commuieis by the Washington State
Department of Ecology, and therefoaeerequired to comply with the requirements of the Phase
Il National Pollution Discharge Eliminination System Stormwater (NPDES) Permit. Rhase
communities arehiose thabwn and operate a storm drain system, discharge to surface waters,
are located in urbanized areas, and have a population of more than 1000

City of Auburn

Thecity operates the Water, Sewer and Stormwater Ultilities under Auburn City Code (ACC)
Title 13. Stormwater is regulated under Chapter 13.48, including Water Quality (13.48.210).

Thecity has the responsibility for land use actions within its jurisdiction and operates under
ACC Title 14, Title 16, and Title 18. ACC Title 14 covers projesiew. ACC Title 16

contains the regulations for Shoreline Management, Chapter 16.08 and Critical Areas, Chapter
16.10. ACC Title 18 contains the zoning code.

In 2007 thecity was issued a National Pollutant Discharge Elimination System (NPDES) permi

by the Washington State Department of Ecologis permitrequires theity to prepare and

implement a stormwater management program to improve the quality of the water discharged
fromthecitydbs st orm dr ai nage systemndimathegrounde Gr een
water below theity. The Storm Drainage Utility coordinatesttiegd s NPDES r esponse
as works on regional efforts to manage flooding and improve water quality.

City of Buckley

Thecity of Buckleyis included in the group of vetern Washington communities falling under
Phase Il NPDES stormwater jurisdiction by Ecolodye city developed and adopted a
Comprehensive Stormwater Management Plan and Stormwater Management Program to meet
the stormwater provisions recommended by &gpland the Puget Sound Water Quality
Management Plan, which directs municipalities in the Puget Sound Basin to develop and
implement a comprehensiggormwater management program.

Thecity of Buckleyadopted provisions under BMC 14.30 and 14.40 to nmeeintent of

managing stormwater to minimize contact with contaminants, mitigate the impacts of increased
runoff due to major buildout and development within¢he t dyaibage areas, provide
management of runoff from large and small construction sitelstcapreserve wildlife habitat.
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These efforts are designed to maegt goals to protect the health, safety, and welfare of the local
citizenry and to preserve surface water resources withicitsthef Buckley

City of Edgewood

Thecityd s c ur r aterprogsaim & gavesned by the requirements of Chapter 13 of the
Edgewood Municipal CodéEMC). EMC 13.05 covers site development regulations and
requires new development and redevelopment projects within city jurisdiction to meet
stormwater managemengsign criteria in the Stormwater Management Manual for Western
Washington (Ecology, 2005EMC 13.25 covers illicit stormwater discharges and states it is
unlawful to discharge pollutants into the public storm drainage system directly or indirectly.
EMC 13.25 also prohibits any cressnnection between the storm drainage system and any
sanitary sewer system and includes enforcement actions and penalties¢ompiance.

Thecity of Edgewood Community Development has responsibility for evaluating sd u

proposals and making land use decisions within the Eitpposals are reviewed with respect to

the cityds Critical Areas Ordinance (sBMdC 14)
of Washingtonds Growth Mana gwwlopment staAdartlsaadn d E MC
zoning. The Community Development has enforcement authority for improper land use actions.
Planning decisions can have a large impact upon future loadings.

Thecity of Edgewood contracts with Pierce County to perform maintenartisétias on the
ctyds st or mwa Theincludes fngpecsohsrofucallection &d conveyance
structures, cleaning, and repaifdaintenance actions help to remove pollutants from the
stormwater system before they are washed downstreamsantbakduce nuisance flooding.

City of Enumclaw

The Public Works Department of the city of Enumclaw is authorized to enforce the following
ordinances Ordinance 2343 that adopts the use of the Ecology stormwater manual, Ordinance
2461 that deals withestmwater managemerand Ordinance 2455 that regulates domestic
animals,urban livestock and poultry.

Fennel Creek PreservationGroup

Formed in March 208 the FCPG is comprised of Bonney Lake citizens attentive to the impacts
upon Fennel Creek from inciead pressures created by urban growth.

City of Fife

The Cityobés Public Works Department i s respons
flood protection, improving surface water quality, incorporating current development standards,
and stormwatemanagement.

The Cityds current stor mwater program i s gove
Fife Municipal Code. New development within city jurisdiction must meet criteria in the
specified 2005 Department of Ecology Manual and curretyt Standards.FMC 15.32.055

lllicit discharges states it is unlawful to discharge pollutants into the public storm drainage
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system directly or indirectly and prohibits any crossinection between the storm drainage
system and any sanitary sewer system.

The city of Fife Community Development Department has responsibility for decision making
regarding land use actions within the cityhis is accomplished through evaluating land use
proposals for compliance with existing city regulations and through ¢anagl with the Critical
Areas Ordinance contained in Chapté&&of the Fife Municipal CodeThe Planning Division

has enforcement authority for improper land use actions.

Friends of Swan Creek

Friends of Swan Creek Watershed is a diverse groupuitsafl youth who work together to

provide educational and volunteer opportunitreSwan Creek Park & Watershedheir

missionis to educate the public about the Swan Creek Watershed and engage people of all ages
in activities that cultivate environmehttewardship and preserve this natural resource in the

heart ofanurban landscape.

City of Orting

City Engineers and the Orting Stormwater Department are responsible for stormwater
infrastructure, drainage and flood protection, improving surface waadityquncorporating
current development standar and stormwater management.

As of March 31, 2011, thaty is curent with permit requirementslhecity adopted Ecoo gy 6 s
2005 Stormwater Manual.

Thecitybs st or mwater pr ogr aessthabincludes plasrevdew,per mi t t i n
inspecton, and enforcement capabiliti?zlan review is performed by thidyd s engi neer s.
Notices of Intent (NOIs) are submitted by the applicant to Ecology, and copies of these NOIs are
maintained by theity. Thecity inspects all development and construction sites for compliance

with BMPs, Stormwater Pollution Prevention PI§88VPPPs), and stormwater rules.

Additionally, permitted sites are inspected upon completion of construction to ensure that

stormwater facilitiesrad BMPs are in placeAny noncompliance discovered during inspections

is addressed through enforcement activities as needed.

Thecity meets requirements for public education and outreach by atteihdirgty events
annually and is committed to commuyngtormwater education at the student level through local
classrooms.Measuring program effectiveness is assessed by surveys through mailers, city
website, and local events.

Thecity adoptedrdinances thahclude maintenance responsibility, maintenasagedules, and
enforcement procedures related to pmmistruction stormwater facilities as specified in Chapter
4 of Volume V of theStormwater Management Manual for Western Washington (revised.2005)

Public involvement, volunteer programs, future stwater development/programs, IDDE are all
includel in the recordkeeping procedRecordkeeping also includes outfall maintenaaog
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inspections; street cleaning maintenance and costs allocated with street cleaning; catch basin
inspections/cleaning and aflated cost; retention pond maintenance.

City of Pacific

The city of Pacific has developed municipal code 20.48 to handle their responsibilities for
stormwater.

City of Puyallup

The StormwateEngineeringDivision and Collectios Division of theci t PublE Works
Department is responsible for stormwater infrastructure, drainage and flood protection,
improving surface water quality, incorporating current development sts)dard stormwater
management.

Thecityb s current st or mwayteerrequrenentsobChapters2l.Ipofther n e d
Puyallup Municipals CodéPMC). New development within city jurisdicticover 1 acre in size

must meet the requirements of the 2005 Department of Ecology Stormwater Manual for Western
Washington, all other dev@dments still fall under the King County Stormwater Manual

The dty of Puyallup Planning Division has responsibility for decision making regarding land use
actions within the city. This is accomplished through evaluating land use proposals for

complian@ with existing city regulations and through compliance with the Critical Areas

Ordinance contained in Chapter 21.06 of the PA@ developed in accordance with stege of
Washingtonds Growth Management Act. tyforhe Pl an
improper land use actions. Planning decisions will have a large impact upon future loadings.

The Sewer andtormwater Collections unihaintains and repairs all wastewater and stormwater
piping, structures and related facilities. Division empésyprovide an important public health
service with the regular cleaning and video inspection of sanitary sewerTiheglivision also
investigates and monitors water quality in the watershed and reguldissrial discharges.

Their work is equally imprtant in stormwater, reducing nuisance flooding by regular
maintenanceThey are prepared and offer critical emergency assistance during larger flood
events. In addition to routine cleaning of wastewater and stormwater collection systems,
significant reir and replacement of sewer and stormwater utilities are accomplished annually.

City of Sumner

The Public Works Department serves as the entity responsible for regulating and managing the
development of water quality and stormwater faciliti€he city approves design and
implementation of stormwater infrastructure based on criteria and thresholds set forth in the
adopted 2005 Stormwater Management Manual for Western Washington, Development
Specifications and Standard Details Chapter 5, and Sumner Malr@mpe Chapter 13These
ordinances are the regulatory mechanisms applied and enforced to maintain compliance with
water quality standards and requirensenitthe Phase || NPDES Permit.
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Sumner Municipal Code Chapter 13.48 specifically identifies typékotifconnections and
discharges to the municipal separate storm sewer system not permissible without alpeheit.
event an illicit discharge or connection is ascertained, the Sumner Public Works Department and
Shops Department work collaborativétyidentify the source(sandwork with the property

owner to reduce concentrations and eliminate pollution gener&atsequently, if

environmental remediation is not acquired and/or abatement of the violation is not attained
within an establishedrtieframe, theity may again invoke Municipal Code to provide the

process for exercising enforcement actions.

King Conservation District (KCD)

As a separate municipal staterporationcreated under Chapter 88 RCW, the KCD

administers programs to congeithe natural resources of King County. KCD efforts focus on
individual contact with farm owners and residents within the entire King County. The goals of
the districtareto promote practices that maximize productive land use, while conserving natural
resources and protecting water quality through education, funding assistacho@operation.

KCD advises landowners on the implementation of BMPs to protect water quality and fish and
wildlife habitat, and designs and installs stream enhancement prof@Ci3 holds classes,
conducts farm tours and provides grants andsloste funding for water qualiglated farm
improvements.

King County

The Watetand Land Resources Division (WLRD)King County Department of Natural
Resources and Parks has programsatershed and natural resource stewardship, stormwater
compliance, and water quality monitoringollowing are he prograndescriptions.

The Stormwater Services Sectiomprovideseducation and technical assistance to prevent the
contamination of stormater through implementation of King County Code 9.12: Water

Quality. Programs include source control inspections and technical assistance to businesses in
the basin. The section also responds to drainage and water quality complaints that frequently
include poor pet waste management and other bacterial poll&ifitionally, the section

identifies and facilitates the removal of any illicit discharges to the storm drainage system,
including such bacteria sources as lllicit sanitary sewer connections

The NPDES and State Waste Discharge General Permits cover discharges from municipal
separate storm sewerBhase | of the municipal stormwater program went into effect in 1990
and appkesto municipalities with populations of more than 100,000.

Ecology issed the original Phase | permits in July 199%hiese permits regulated the
discharges from municipal separate storm sewers owned or operated by Clark, King, Pierce
and Snohomish Counties, and the cities of Seattle and Taddaoracipal separate storm

sewe systems owned or operated by the Washington State Department of Transportation
(WSDOT) located in those counties and cities were also permitted under the 1995 permits.
WSDOT now has a separateinicipal stormwater permit
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On January 17, 200Ecology reissued the Phase | municipal stormwater permit with an
effective date of February 16, 200Fcologymodifiedthe permit on June 17, 20@8d
September 1, 2010 to implement the outcomes of appeals. October 1, 2010 is the effective
date of the latest permit modificatioithe permit expires on February 15, 2012.

TheDevelopment and EnvironmentalServices(DDES) reviews development proposals to
ensure that they are designed to be consistent with the Surface Water Design Manual. DDES
alsoinspectglevelopments during construction to ensure that stormwater runoff is controlled
and that required stmwater facilities are installed according to required standaZdsle
Enforcement officers within the section investigate complaints of irresponsible or hazardous
development in unincorporated King Coutitat are also violations of King County Code
including zoning, housing/building, shorelines and critical areas.

TheLivestock Program promotes proper livestock management practices and financially

assists agricultural landownessth BMP implementation. Some of these BMPs include, but

are not limitedo, stream and wetland buffer fencing; native roof runoff management; etc.

The program i mplements the Count yKC&€ 1993 Liv
21A.30)LMO) whichrequires land owners under King County jurisdiction to implement best
management pctices to minimize the transport of Apaint pollution from livestock to

water bodiesandsupports the raising and keeping of livestock while minimizing the adverse
impacts of livestock on water qualiijd salmonid fisheries habitat. Proper managenofent

manure will help reduce the potential for bacterial pollution in nearby streams. The LMO
recommends implementing Farm Plans for farms with livestock.

Muckleshoot Indian Tribe

The Muckl eshoot Indian Tribesd Usuadinttend Accu
U.S. Supreme County case U'SWashington for fisheries resources that are culturally and
economically important to the Tribe. The Muckleshoot Indian Tribe Fisheries Division

(MITFD) has an active resource protection staff and may assiseansrestoration and water

guality improvement efforts. MITFD staff review permits for all of the jurisdictions in the

TMDL area and continue to monitor these permits and restoration projects to evaluate whether

the TMDL is implemented and not adversaffected by future land actions.

Pierce County Public Works andUtilities, Surface Water Management Division

In addition to other responsibilities, tBeirface Water Management Divisionf Pi er ce Coun
Public Works and Utilities Department is resporsitdr managing water quality and flooding

through basirspecific basin planning effortgr ensuring compliance with the stormwater

guality management requirements of the Clean Water Act, and for gathering existing water

quality data performing physicalisreys, water quality monitoringnd coordinating public

input for initiatives of the&Surface Water Management Division

Under federal regulations CFR Title 40 122.26, Pierce County manages a stormwater system.
The unincorporated areas of the countyaaneered under a Phase | nmipal stormwater
NPDES permit.The county has oversight of the permit requirements and has developed both a
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stormwater manual and a best management practices manual for potential dischargers to this
system.

Chapter 11.05 of thPierce County Code, lllicit Stormwater Discharges (Ordinance Né706

makes it unlawful for any person to discharge any pollutantsmotacipal drainage facilities.
Thecounty usually uses education and technical assistance to address nonpo@psiution

entering drainage ditches, but can require immediate cessation of discharges and implementation
of best management practices.

There are six streams listed in this TMDL for Pierce County to focus on. The following table
organizes those strearby priority based on loadingmount of creek that is within Pierce
Count yo6s gndactiorssdeeded:i o n

Priority | Stream/Creek
SwanCreek
Alderton Creek
Salmon Creek
DeerCreek
Bowman Creek
Milwaukee Ditch

OO WIN|F

Pierce Conservaton District (PCD)

PCD, under authority of Chapte®.88 RCW, Conservation Districts, provides education and
technical assistance to residents, develops conservation plans for farms, and assists with design
and installation of best management practicefieMteveloping conservation plaR&Duses
guidance and specifications from the U.S. Natural Resources Conservation Service. Farmers
who receive a Notice of Correction from Ecology are normally referr@Cfor assistance.

In 2002,PCDrequested andias granted fee funding from the Pierce County Council, in
accordance with Chapter 80.08.400 RCWhis provided a stable source of funding and allowed
an increase in services.

Pierce Stream Team

PierceStream Team is a coalition of volunteers whose gotl improve the quality of streams

in Pierce County for the benefits of fish, wildlife, and people through public education and action
projects. Stream Team offers opportunities for volunteers to participate in water quality
monitoring, streamsideestoationwith native plants, storm drain stenciling, and stream cleanup
projects. Stream Teaeducateshe public through educational displays about streams and

related issues at a variety of events, including the Puyallup Sagam Team is a program of

the Pierce Conservation District and is available to work with partner entities and organizations
to collect water quality data, restore riparian areas, and help implement other components of the
NPDES permit.
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