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Abstract

The Upper Chehalis watershed has been identified as a major source of fecal coliform bacteria to
the Lower Chehalis watershed that includes Grays Harbor. Within the Upper Chehalis
watershed, fecal coliform concentrations in excess of the Washington State water quality criteria
are widespread. To improve water quality, best management practices (e.g., fencing riparian
corridors, implementing dairy waste management, re-vegetating riparian areas) have been
implemented at select locations. A total maximum daily load (TMDL) for fecal coliform
bacteria also has been completed for a major sub-watershed, the Black River. However, areas of
non-compliance remain in the Upper Chehalis watershed.

This document provides a comprehensive evaluation of fecal coliform data for the Upper
Chehalis River and its tributaries. All available data from sources within and outside the
Department of Ecology were considered. Year-round data were used for evaluating trends;
however, data from the most critical periods, when bacteria levels were highest, were used to
calculate reduction goals. Target reductions necessary to bring bacterial concentrations down to
water quality standards were established at selected segments using the statistical roll-back
method.

Implementation strategies recommended include (1) implementing and improving best
management practices for nonpoint sources, (2) replacing failing on-site sewage treatment
systems, and (3) developing a monitoring strategy to evaluate the effectiveness of the TMDL
implementation measures.

Discharges from seven major permitted facilities also were considered in this TMDL study.
All of the facilities were determined to be meeting water quality standards, so no further bacteria
reductions were recommended for these facilities.
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Introduction

Segments of the Upper Chehalis River and its tributaries have been placed on Washington
State’s 303(d) list (1996, 1998, and proposed 2002) of waterbodies not meeting the state water
quality standard for fecal coliform bacteria. Thus, under the federal Clean Water Act of 1972,
a total maximum daily load (TMDL) must be developed and implemented to address these
impairments and bring the waterbody segments into compliance with the standard. This
document is a TMDL technical report that recommends maximum allowable loads of fecal
coliform bacteria to ensure that the standard is met in all segments of the Upper Chehalis River
and its tributaries at all times and locations under a reasonable worst-case scenario.

The Lower Chehalis River Watershed Bacteria TMDL (Pelletier and Seiders, 2000) identified
the Upper Chehalis watershed as the source of most of the fecal coliform load to the Lower
Chehalis watershed. This report is intended to complement the study conducted by Pelletier and
Seiders (2000). The sources of fecal coliform bacteria in the Upper Chehalis watershed are
nearly all nonpoint. Examples of nonpoint sources are failing on-site sewage treatment systems,
livestock operations, dairy farms, hobby farms, stormwater, and wildlife. Nonpoint-source
fecal coliform reductions are achieved primarily through best management practices (BMPS).

Target reductions describe what is necessary to achieve the water quality standard. Target
reductions may be described in terms of concentration, or load, or both. For the Upper Chehalis
watershed, the TMDL is expressed in terms of fecal coliform concentrations as allowed under
federal regulations [40 CFR 130.2(1)] as other appropriate measures. The concentration
measure is appropriate since the water quality standard can be directly compared to fecal
coliform measured in the receiving water under all flow scenarios. Therefore the use of a flow
rate to calculate daily loads is deemed unnecessary. However, loads at the mouth of tributaries
and segments of the mainstem have been established to provide a relative comparison of
contributions of fecal coliform from the different tributaries.

Available fecal coliform data for the tributaries and mainstem in this watershed are extensive in
some areas and limited in others. Where applicable, seasonal targets have been set. Where data
are limited, annual target reductions have been set. In each case, segments of the mainstem and
its tributaries where BMP implementation and monitoring need to take place are identified.

Local knowledge of land-use practices is essential for the implementation of recommendations of
this TMDL.
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Background

The Chehalis River basin is located in western Washington and drains an area of over 2000
square miles. The river begins in the eastern Willapa Hills (near the boundaries of Lewis,
Pacific, Cowlitz, and Wahkiakum counties) and discharges into Grays Harbor near Aberdeen
(Grays Harbor County). State rules divide the basin into two separate Water Resources
Inventory Areas (WRIASs). The Lower Chehalis River, contained in WRIA 22, extends from the
town of Porter (river mile (RM) 33.8) to the mouth of the river in Grays Harbor. The Upper
Chehalis River watershed forms WRIA 23 (Figure 1) extending from Porter to the Willapa Hills.
References to the Chehalis River mainstem, watershed, or basin throughout the remainder of this
report will mean the upper river mainstem, watershed, or basin.

The Upper Chehalis watershed extends into five counties: Lewis, Thurston, Grays Harbor,
Pacific, and Cowlitz. The city of Tumwater is near the northern end of the basin, and the river
passes the cities of Chehalis and Centralia in the center of the basin. The Chehalis Tribal
Reservation is on the northwestern portion of the basin along the mainstem Chehalis River.
Major tributaries to the Chehalis River in this watershed include South Fork Chehalis,
Newaukum, Skookumchuck, and Black rivers (Figure 1). Numerous creeks are tributaries to the
mainstem and sub-tributaries to the major rivers (Figure 2).

The Upper Chehalis watershed comprises 1300 square miles of Coastal Range, Puget Lowlands,
and Cascade ecoregions. It receives approximately 57 inches of annual rainfall. Approximately
83% of the land is forested and privately owned, 14% is agricultural, and 2% is urban. Most of

the approximately 46,000 population live in unincorporated areas.

Long-term analysis of flow data at the U.S. Geological Survey (USGS) gage in Porter, the lower
boundary of the watershed, shows that since 1953 there has been a reduction in flow of
approximately 1000 cubic feet per second (cfs), primarily due to an increase in water rights
(Ecology, 1995).
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Upper Chehalis Watershed
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Figure 1. The Upper Chehalis watershed.
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Water Quality and Resource Impairment

Applicable Criteria

Water quality standards for Washington (Chapter 173-201A WAC) designate the Upper Chehalis
River and its tributaries as Class A. This classification is for excellent waters; the fecal coliform
standard calls for a geometric mean of 100 colonies /100 mL with no more than 10% of samples
greater than 200 colonies/100 mL. The characteristic beneficial uses designated for protection
under this classification are: water supply; stock watering; fish migration; fish and shellfish
rearing, spawning, and harvesting; wildlife habitat; primary contact recreation; commerce; and
navigation.

Certain sections of the mainstem Chehalis River above RM 106.7 and selected tributaries
(Rock Creek and all Skookumchuck River segments and tributaries including and above
Hanaford Creek) of the Upper Chehalis River are designated as Class AA waters, with a fecal
coliform standard of a geometric mean of 50 colonies/100 mL with no more than 10% of
samples greater than 100 colonies/100 mL. These segments are currently meeting the water
quality standards for fecal coliform bacteria and therefore do not appear on the 303(d) list.

The new water quality standards rule (Chapter 173-201A WAC), as adopted in August 2003

(not yet approved by EPA), designates the Upper Chehalis River from Rock Creek (RM 106.7)
to Porter (RM 33.8) as having a primary contact recreational use (e.g., swimming and wading in
the water) with the same fecal coliform standard as the old rule (geometric mean of 100 colonies/
100 mL with no more than 10% of samples greater than 200 colonies/100 mL). The main
change in the new rule is going from the old class-based standard (e.g., Class A waterbody) to
the new beneficial use-based standard (e.g., primary contact recreational use).

EPA (2001) now requires that states submit an Integrated Water Quality Monitoring and
Assessment Report to satisfy the Clean Water Act requirements for both Section 305(b) water
quality reports and Section 303(d) lists. In accordance with the EPA guidance, waters in
Washington State, except on reservation lands, are assigned to one of the five categories
described below. These categories are based on, though not identical to, the categories
recommended in EPA (2001).

e Category 1: Waters that meet standards
e Category 2: Waters of concern. Data show concern but not sufficient for listing

e Category 3: Waters with no data available

e Category 4: Impaired waters but one of the following conditions exist:
o Category 4a: Waters with a TMDL
o Category 4b. Waters with a pollution control plan
o Category 4c. Waters impaired by a non-pollutant

e Category 5: Waters on the 303(d) list
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For a waterbody to be placed on the 303(d) list (Category 5), a minimum of five samples is
required within the assessment period: a year, a distinct climatic regime, or a shorter period as
required to avoid masking noncompliance. The data must show a violation of the water quality
standard, based on either the: 1) standard for geometric mean value or 2) standard for more than
10% of the samples used for calculating the geometric mean value, with a minimum of two
samples exceeding the latter. In some cases, fewer than five samples can support placement on
the 303(d) list (Ecology, 2002).

A segment will be placed on the Waters of Concern category (Category 2) when the data do not
meet the requirements above, but at least one individual sample exceeds the standard applicable
to more than 10% of samples used in calculating the geometric mean (Ecology, 2002).

Fecal Coliform Bacteria Pollution

The coliform bacteria group consists of several genera of bacteria belonging to the family
enterobacteriaceae. These mostly harmless bacteria are passed through the fecal excrement of
humans, livestock, wildlife, and domesticated animals. A specific subgroup of this collection is
the fecal coliform bacteria, the most common member being Escherichia coli.

The presence of fecal coliform bacteria in aquatic environments indicates that the water has been
contaminated with the fecal material of man or other animals. Fecal coliform bacteria can enter
rivers through direct discharge of waste from mammals and birds, indirectly from agricultural
and storm runoff, and from untreated human sewage. Residential or commercial on-site sewage
treatment system failures may allow untreated human wastes to flow into drainage ditches and
nearby waters. Agricultural practices such as animal wastes washing into nearby streams during
rainy periods, spreading manure and fertilizer on fields during rainy periods, and allowing
unrestricted livestock access to streams can all contribute to fecal coliform contamination.

While fecal coliform bacteria do not directly cause disease, high quantities of these bacteria
suggest the presence of disease-causing agents. The presence of fecal contamination is an
indicator that a potential health risk exists for individuals exposed to this water. Some
waterborne pathogenic diseases include ear infections, dysentery, typhoid fever, viral and
bacterial gastroenteritis, and hepatitis A.

Although fecal coliform bacterial die-off rates are not used in this report, nor is modeling done to
show how bacteria migrate downstream, a short discussion on survival of microbes in the
environment is presented here to portray the fact that microbes are not conservative pollutants
but rather eventually die in the environment. Factors that impact the lifespan of pathogens in
streams include temperature, pH, ammonia, nutrients, ultra-violet (UV) radiation, and predation.
Temperature is important in the destruction of viruses (Scheuerman et al., 1983), bacteria
(Farrah and Bitton, 1983), and parasites (Kiff and Jones, 1984). Ward and Ashley (1977)
showed that ammonia can be destructive to viruses. Watson (1980) noted that most enteric
bacteria survive pH values between 5 and 8, and that outside this range they die rapidly. Under
limiting substrate conditions, microbes compete for the nutrient that is limiting, and microbial
growth rates decrease (Ahmed, 1990). UV radiation from sunlight is effective in the destruction
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of microorganisms that are near the surface of the water (Al-Azawi, 1986). Protozoa are thought
to be predators of coliform bacteria (Tate, 1978). Hay et al. (1990) noted that fecal coliform
were more resistant to thermal inactivation than most enteric bacterial pathogens, and the
absence of this group generally indicated the destruction of most enteric bacterial pathogens.

303(d) List for Fecal Coliform Bacteria

Tables 1 through 3 show all segments of the Upper Chehalis River included on the 303(d) list for
1996 and 1998. The proposed 2002 303(d) list, including the category designations used for
waterbodies, is also included in Tables 1 through 3. As discussed previously, Category 5
designation (Table 1) means that the segment is included on the 303(d) list, and a TMDL is
required for it. Category 2 segments (Table 2) have limited data with some exceedances of the
water quality standards but not sufficient to warrant inclusion on the 303(d) list. However, in
this study, load allocations have been assigned to most of the Category 2 segments (Table 2)
where additional data were available or where seasonal evaluations showed exceedances of water
quality standards. In addition, one mainstem segment (Chehalis River at Independence Road)
which was not included in any of the categories, was also assigned a load allocation based on
data from the Thurston County Environmental Division.

Category 4a segments included in Table 3 are located in the Black River watershed with a fecal
coliform TMDL (Coots, 1994) that has a load assigned for the mouth of Beaver Creek. Other
segments included in Table 3 were not addressed in the Black River fecal coliform TMDL.
Sergeant et al. (2002) used new data to propose load allocations for these segments and reassign
load allocations for the mouth of Beaver Creek.
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Table 1. Stream segments in the Upper Chehalis watershed included on the 1996 and 1998
303(d) lists, and on the proposed 2002 303(d) list (Category 5) for fecal coliform bacteria.

Old New Station
Stream waterbody | waterbody | river mile | Station location Reach 1998 | 1996
ID ID (RM)
*Dempsey Ck | WA-23-2060 | FM8LJM | RM15 |  DelphiRd RI\'/\I"gitg t"‘; Eéiﬁtvfi’e i yes | yes
*Lincoln Ck WA-23-1019 | APISHC | 10 Buck Rd R,\'X'g;"g a hcehazmtsers ves | yes
*Chehalis R WA-23-1020 | DS29ZH 67.5 Centralia tosl(\:lir\?vranuolyugr%eil\(/éf('\él\?li? 2) yes yes
. . Below Scammon Creek (RM 65.8)

t Chehalis R WA-23-1020 | DS29ZH 74.6 Dlllegiaugh to Newaukum River (RM 75.4) yes yes
*Chehalis R WA-23-1100 | DS29zH | 1017 Dryad Ntiwgggfgrsei‘f(gﬁ'\foﬁ;;) delisted | yes
*SF Chehalis R | WA-23-1106 | ARS2EA 4 At Curtis anﬂgg.tg « hCeha%mtsers
*Salzer Ck WA-23-1023 | QF44VO 0.2 Mouth RMMS;T ‘{‘; ﬁgae(;‘j‘v';‘:‘ers yes | yes
o[ o | 1| T | e
*Dillenbaugh Ck | WA-23-1027 | EV39SR 0.1 Near mouth RMM%‘;‘ zt"é ﬁg:g\fv';fers yes | yes
*Dillenbaugh Ck | WA-23-1027 | EV39SR 1.7 RM 1.7 RMM;’A‘:I;‘ ?ct) ﬁgaec?\?vleiliers yes
*Dillenbaugh Ck | WA-23-1027 | EV39SR | 3.4 cpove oy opnat Ghetalls yes
*Dillenbaugh Ck | WA-23-1027 | EV39SR 4.6 RM 4.6 RMM%‘;‘ zt"é ﬁg:g\fv';fers yes
*Berwick Ck WA-23-1028 | KB60UI 0.0 mouth Mogtlcl a;f;!eh“et;%ﬁ:tgfe" yes | yes
*Berwick Ck WA-23-1028 | KB60UI 17 Bmoﬁ;c ad MO;TA asflfigeh“et;%%g:teﬁ;ee"
*Berwick Ck WA-23-1028 | KB6OUI 2.0 Bishﬁ; ~d Mouth aglfigeh”et;%‘ﬁ;‘tecrgee"
*Berwick Ck WA-23-1028 | KB60UI 3.0 At ﬁ‘\fvsson Mogtlcl a;fi!eh“et;%ﬁ:tgfe"
*Bunker Ck WA-23-1104 | GG93MD | 05 Mouth e oatn arChenalls
*Deep Ck MK50YR | 2.4 RM 2.4 '\g‘,’\;‘tggttg‘r‘g;g;vg:fsk
oo | = | xasion | o7 | Gy | Wi co
*Lost (Valley) Ck XQs4GH | 15 | Delowgeodesic | Moutn af Stllman Creek
*L_ost (Valley) Ck XQ54GH | 25 At culvert Moutn a1 Stilman Creek
*Stearns Ck WA-23-1102 | EVISTA | 06 Lvéigr%‘;'f ot atchefalls
*Stearns Ck WA-23-1102 | EVI9TA | 35 P'egzagﬁiggyey o otn at Shenalis

* segments addressed in this TMDL
t the proposed 2002 listing is being changed to Category 2 due to insufficient data.
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Table 2. Stream segments in the Upper Chehalis watershed included on the 1996 and 1998

303(d) lists, and on the proposed 2002 list as Waters of Concern (Category 2) for fecal coliform

bacteria.
old New Station
Stream waterbody | waterbody |river mile| Station location Reach 1998 | 1996
ID ID (RM)
*Chehalis R WA-23-1010 | DS29ZH 33.8 At Porter Scazonztgrﬂ ((:F:e'\:kg(?’é?\% tgs,g) yes yes
*Chehalis R WA-23-1010 | DS29ZH 59.9 Prather Rd Swﬁq"gg; é?e“:kgfé?\%tg&a ves | yes
t1 Chehalis R WA-23-1010 | DS29ZH 64.2 RM 64.2 Sca;‘)nr]tg; éfe“:k%?&l té’S_S) delisted | yes
+1 Chehalis R WA-23-1010 | DS29ZH 725 RM 72,5 Scﬁl";w;’l?kﬁrf‘;'ﬁésr'\"(?g% © | gelisted | yes
*Chehalis R WA-23-1100 | DS29ZH 7.7 At Claquato Nev;aoucliu(r:nrseil\(/ e(rR(Il\‘;’l\l/I0257§) to delisted yes
tt Chehalis R WA-23-1100 | DS29ZH 90 RM 90 Nev;aouc‘f(”g”rfeil‘("z;{ﬁ'\foﬁ"ﬁ) © | Gelisted | yes
1 Chehalis R WA-23-1100 | DS29ZH 100.5 RM 100.5 NeVRVf)‘éE”greF;LV(eFrﬁ%g%z)) to yes yes
** Chehalis R WA-23-1100 | DS29zH | 1063 RM 106.3 Nev,”?aouc'j(“rcnrfeil‘(’ e(;z(,&*'\fog? 0 1 ves | yes
t1 Chehalis R WA-23-1100 | DS29ZH 108.2 RM 108.2 Above Rock Creek (RM 106.7) delisted yes
tt SF Chehalis R WA-23-1106 | ARS82EA 0.7 At Weyco Pump Rl\'/\l/lgg.tgta;r?ehﬂ\];gtsers delisted yes
t1 Scatter Ck WA-23-1018 | AQS5FY 07 nﬁ;rbr:gﬂfh R,\'/\I"ggtg ta; Eehaimfers yes yes
*Lincoln Ck WA-23-1019 |  AP15HC 12 Lincoln Ck Rd R,\'/\I"gll‘_tg x Eeh;mfers yes yes
+ Skookumchuck R | WA-23-1030 |  BV55DP 0 At mouth Moﬁgn?fgrréegiis(gu 362)9 to
*Skookumchuck R | WA-23-1030 | BV55DP 23 L%egé?'g‘r Moﬁgn?fgrréegiis(g’w;g.)g o ves
**Coal Ck WA-23-1024 | JB32HW 0.87 At National Ave '\F:',‘\’A“Bhsaiosﬁ'ezaegwcartiert delisted | yes
t Cedar Ck XU43H) 0.8 Near mouth R,\'/\I"gg_t;‘ x r?ehgﬁgfers
**Elk Ck WA-23-1108 | WI74SE 05 Near Doty RMMl%ng ":gizggs\';ters ves | yes
*Newaukum R WA-23-1070 | WCB1BX 42 At Rogers Rd Con'}flj’:;zeagfﬂih:::j RS'\F" (E,ﬁ t1%.9)
*Newaukum R WA-23-1070 | WC81BX 0.15 At mouth con’}fﬁé‘;zeagfcﬂ‘;h::jj F;'\lf (YR?Ij tl%_g) yes yes
**NF Newaukum R | WA-23-1080 | WC81BX 0.1 Near mouth RTAOliE)hgaioNr?gzl\j\lf;;gs delisted yes
*Bunker Ck WA-23-1104 | GG93MD 0.6 Near mouth Rl\'/\l/lgz.tggrc]:eh;iﬁgtsers delisted yes
*“Deep Ck MK50YR 36 RM 3.6 '\Q;)A”tohgt tguhl';z;viigfg
ttPorter Ck TP29FX 0.2 At mouth R,\'/\I"gg_tg f‘; r?ehaimfers
+tRock Ck GGOLSL 0.6 At mouth o at chefalis
*Salzer Ck WA-23-1023 | QF44VO 0.6 At mouth Rh’;"ggi‘ a Eeha‘mav‘gfers
*Salzer Ck WA-23-1023 | QF44vO 17 At Fair St Mouth at Chehalis

RM 69.4 to headwaters

* segments addressed in this TMDL and assigned a load allocation based on additional data

** |limited data; no load allocation assigned but further monitoring recommended

t segment meets standards based on 5 or fewer samples. One data point barely exceeded geometric mean standard. No load allocation

assigned

T two or fewer data points; not addressed in this document
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Table 3. Stream segments in the Upper Chehalis watershed on the proposed 2002 list as
Water Has A TMDL (Category 4a) for fecal coliform bacteria.

old New Station
Stream waterbody | waterbody | river mile Station location Reach
ID ID (RM)
Black River | WA-23-1015| GW14BM 11 Below HowanutRd Mouth to headwaters
(Chehalis Indian Reservation
Black River | WA-23-1015| GW14BM 1.2 At HowanutRd Mouth to headwaters
(Chehalis Indian Reservation)
Black River WA-23-1015| GW14BM 1.7 Within Chehalis Indian Reservation | Mouth to headwaters
Black River WA-23-1015| GW14BM 4.1 At US Highway 12 Mouth to headwaters
Black River WA-23-1015| GW14BM 7.1 At Moon Road bridge Mouth to headwaters
Black River WA-23-1015| GW14BM 10.6 At Swecker’s Dock Mouth to headwaters
Black River WA-23-1015| GW14BM 11.8 At Mima Ck confluence Mouth to headwaters
Black River WA-23-1015| GW14BM 14.1 At Canoe Club Mouth to headwaters
Black River WA-23-1015| GW14BM 15.2 At wildlife launch Mouth to headwaters
Black River WA-23-1015| GW14BM 17 At Littlerock trestle Mouth to headwaters
Mima Creek --- LA78CX At mouth Black River RM 11.8 Mouth to headwaters
Littlerock Ditch MQ331V Near Black River RM 16.8 Mouth to headwaters
Beaver Ck

*Beaver Creek --- HAO4TR 0.1 At mouth Mouth to headwaters
*Beaver Creek --- HAO04TR 0.9 Sheriff’s Posse Mouth to headwaters
*Beaver Creek --- HAO4TR 25 Beaver Ck Ranch Mouth to headwaters
*Beaver Creek HAO04TR 4.2 Case Rd Mouth to headwaters
Mouth at Beaver Ck

** —_—
Allen Creek X0130J 0.9 At mouth RM 2.6 to headwaters

* Segments that have a previous load allocation (Coots, 1994) but an updated load allocation is established in this document.

** Segments that do not have a previous load allocation but a load allocation is established in this document. Segments are
currently in proposed Category 4a but are being changed to Category 5 because they have no previous load allocations.
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303(d) List for Other Pollutants

The proposed 2002 Category 5 (303(d) list) contains additional listings for the Upper Chehalis
River watershed for pollutants other than fecal coliform bacteria. These are shown in Table 4.
In addition, dioxin was found in fish tissue collected from the Chehalis River and Dillenbaugh
Creek, and included in the new 2002 Category 5 list. The 1998 listing for PCB in fish tissue

collected from the Chehalis River was carried over to the 2002 Category 5 list.

Table 4. Stream segments in the Upper Chehalis watershed included on the proposed 2002
303(d) list (Category 5) for temperature and pH.

Old New Station
Stream waterbody waterbody Parameter river mile Station location Reach

ID ID (RM)
SF Chehalis R WA-23-1106 | ARS2EA pH 6.0 Boistfort Rd bridge R,\'XI ;’g“;‘f; hcehaﬂ:,?,:;fers
SFChehalisR | WA-23-1106 | ARS2EA pH 10.8 Wildwood Rd bridge R,\'/\I/'ggtgfg hcehaszers
cost(valley) XQ54GH pH 0.7 Lost Valley Rd bridge | "ovi" & Stilman Creek
Lake Ck VYOLTK pH 05 Curtis Hill Rd bridge | o120 SF Chenalls
Stearns Ck WA-23-1102 EV19TA pH 0.6 Twin Oaks Rd bridge RN'\IA %th’g hCeha?jr:/?/gfers
Stearns Ck WA-23-1102 | EVI9TA pH 35 P'easagﬁigggey RA | pouthat Ghenalis.
Mill Ck URGBOS | Temperature 17 Olzcn;]iills/fef: lFJetg of RI\I/\IA%J.tgg hcehazr\]/;alle:fers
Mill Ck - URGBOS | Temperature 2.9 O'OSJLnfiflr?:snlg:jth of Rhl/\l/lgg.tgg hCeha?jr:/?/gfers
Stillman Ck ~ | MQuYB | Temperawre | 06 Lost (valley) Ck__| M 55 0 headwaters
Stillman Ck ~ | MQuYB | Temperature | 26 Criaitway G| RMIS to headwater
Stillman Ck - MQ11YB | Temperature 4.0 I?_c;;/tvlr;s't\sleiiilmcﬁf 'F\:I I\(;Iu;hSattoS:eg dﬁgii
Unnamed Ck/ SH96KX | Temperature mouth | Tributary to Scatter Ck Mouth to headwaters

Cozy Valley Ck
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Historical Data, Seasonal Variation,
and Critical Conditions in the
Mainstem Upper Chehalis River

Several locations on the mainstem have been monitored from the early 1970s to the present
(2003). Figure 3 shows the long-term fecal coliform data at all stations located in the mainstem
Chehalis River. The long-term geometric mean and 90™ percentile values are also included in
the graph. The long-term evaluation suggests that the geometric mean is within the water quality
standard of 100 cfu/100mL at all stations. However, the 90th-percentile criterion of 200 cfu/
100 mL is exceeded between RM 50 and RM 80.

Seasonal variation in the concentration of fecal coliform bacteria has been considered in this
TMDL by applying the water quality criteria to observed fecal coliform concentrations at
monthly or seasonal intervals. The critical conditions determined to be appropriate for point-
source evaluation is when potential dilution is at a minimum. Generally, this condition exists
when the river has the lowest 7-day average flow with a recurrence interval of 1 in 10 years
(also known as 7Q10 flow). Dilution factors used in the existing National Pollutant Discharge
Elimination System (NPDES) permits for the point sources have been based on the 7Q10 stream
flows. These were used to evaluate existing effluent limits to determine if water quality
standards were being met at the edge of the mixing zone.

The critical conditions for nonpoint sources generally occur during high-rainfall periods,
particularly during the start of a rainfall event when bacteria are “flushed” from surface soils into
the streams. For example, one of the highest daily loading of fecal coliform bacteria to Grays
Harbor occurred in October 1997 following a large storm event (Pelletier and Seiders, 2000).

The Grays Harbor Bacteria TMDL (Pelletier and Seiders, 2000) used the seasonal variation in
fecal coliform concentrations to establish a load allocation for the lower boundary of the

Upper Chehalis River. A plot of the seasonal fecal coliform loading (1994-2003) in the
mainstem Chehalis River (Figure 4) shows the critical months to be November through April for
all three stations. However, based on long-term (1994-2003) monthly geometric mean and
90th-percentile concentrations (Figures 5 and 6), November is the most critical month for both
Porter and Prather stations. At the Dryad station, the critical months appears to be September
and October.
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Figure 3. Historical fecal coliform concentrations at eight locations in the Upper Chehalis River,

1974-2002.
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Figure 4. Seasonal variation in fecal coliform loads (90" percentile) at three locations in the

Upper Chehalis River, 1994-2003.
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Figure 5. Long-term monthly geometric mean concentrations at three locations in the
Upper Chehalis River, 1994-2003.
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Figure 6. Long-term monthly 90th-percentile concentrations at three locations in the
Upper Chehalis River, 1994-2003.
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Load Allocations

Technical Analysis

Historical and recent field data have been used in the technical analysis presented in this report.
Historical data were obtained from Ecology’s Environmental Information Management database
(http://www.ecy.wa.gov/services/as/iip/eim/index.htm) and the Thurston County Environmental
Health Division database (http://www.geodata.org/swater/). Recent data were obtained from
Ecology’s ambient monitoring station database
(http://www.ecy.wa.gov/apps/watersheds/riv/station.asp?wria=23), and from the Chehalis Indian
Tribe (Pickernell, 2003). Flow data, where applicable, were obtained from the USGS watershed
gaging station data.

Excel® spreadsheets were used to evaluate the data including mass balances, statistical analyses,
and plots.

The statistical roll-back method (Ott, 1995) was employed to establish fecal coliform reduction
targets for all segments of the mainstem, tributaries, and sub-tributaries. This method has been
employed by Roberts (2003), Coots (1994), Joy (2000), and Pelletier and Seiders (2000).

The roll-back method assumes that the distribution of fecal coliform concentrations follows a
log-normal distribution. The cumulative probability plot of the observed data gives an estimate
of the geometric mean and 90™ percentile which then can be compared to the fecal coliform
bacteria standards. The roll-back procedure is as follows:

a) When data are plotted on a log-scale against a linear cumulative probability function, a
straight line signifies a log-normal distribution of the data.

b) The geometric mean of the data has a cumulative probability of 0.5.

c) The 90™ percentile of the data has a cumulative probability of 0.9. This is equivalent to the
“no more than 10% samples exceeding ....” criterion in the fecal coliform standard
(Chapter 173-201A WAC).

d) Alternately, the 90" percentile also can be estimated by using the following statistical
equation:

(g +1.28% 0} ,)

90™ percentile = 10 log

where: “Iog = mean of the log transformed data

Ulog = standard deviation of the log transformed data
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e)

f)

9)

The target percent reduction required is the highest of the following two comparisons.

observed 90th percentile — 200 cfu/100mL
observed 90th percentile

either: { }xlOO

or: {observed geometric mean—100 cfu/100mL

- :|X100

observed geometric mean

As “best management practices” for nonpoint sources and treatment technologies for point
sources are implemented and target reductions are achieved, a new but similar distribution

(same coefficient of variation) of the data is assumed to be realized with the previous mean
and standard deviation reduced by the target percent reductions.

If the data do not meet the 90" percentile criteria, then the goal would be to meet a 90th-
percentile fecal coliform of 200 cfu/100 mL. No goals would be set for the geometric mean
since, with the implementation of the target reductions, the already low geometric mean
(<100 cfu/100mL) would only get better. Similarly, if the data do not meet geometric mean
criteria, the goal would be to achieve a geometric mean of 100 cfu/100mL with no goal for
the already low (<200 cfu/100mL) 90™ percentile.

The procedures and assumptions discussed above were used to evaluate fecal coliform data in the
respective segments of the mainstem and tributaries to establish target bacterial reductions
necessary to meet water quality standards.

For presentation of the technical analysis, the Upper Chehalis River study area has been divided
into three segments:

1.
2.
3.

Lower Mainstem Segment (RM 33.8 to RM 65.8)
Middle Mainstem Segment (RM 65.8 to RM 75.4)
Upper Mainstem Segment (RM 75.4 to RM 118.9)

The fecal coliform reduction targets for each of these segments and its associated tributaries are
discussed below.
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1. Lower Mainstem Segment

The lower-most mainstem segment on the 303(d) list in the study area is between RM 33.8 and
RM 65.8. This segment includes one listed tributary (Lincoln Creek) and one listed sub-tributary
to the Black River (Dempsey Creek). Scatter Creek was listed in 1996 and 1998 but has been
placed in Category 2 waters on the proposed 2002 list. The Prather monitoring station

(RM 59.9) is located at the upper end of this segment, while the Porter station (RM 33.8) is
located at the downstream end. Figure 4 shows that the fecal coliform loading in this mainstem
segment is higher during the wet season. The fecal coliform concentration at the upper end of
this segment (Prather Road station at RM 59.9, below Lincoln Creek) is higher than that at the
lower end of the segment (Porter station at RM 33.8) (see Figures, 3, 4, 5, and 6). Thus, it may
be presumed that if the water quality standard is met at Prather Road (RM 59.9) and at the mouth
of the listed creeks below this station, then it is likely that the water quality standard also would
be met at the Porter station (RM 33.8).
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Mainstem near Porter (RM 33.8)

The mainstem Chehalis River at Porter (RM 33.8) defines the lower boundary of the Upper
Chehalis watershed. The fecal coliform loading in the mainstem at Porter (Ecology Station
23A070 at RM 33.8) accounted for 36% of the total load to Grays Harbor between May 1997
and April 1998 (Pelletier and Seiders, 2000).

The current loading of fecal coliform at RM 33.8 was estimated at 4.9 x 10" cfulyear

(Pelletier and Seiders, 2000) or approximately 1.3 x 10™ cfu/day. A 74% reduction was
necessary at this location to meet the water quality standard of 200 cfu/100 mL. The geometric
mean standard of 100 cfu/100 mL was met at this location during all months of the year

(Figure 7). The recommended load reduction at Porter was 3.6 x 10™ cfu/year (or approximately
9.9 x 10% cfu/day), and the loading capacity under critical conditions was 1.3 x 10™ cfu/year

(or approximately 3.6 x 10*? cfu/day, based on reducing a 90th-percentile concentration of

756 cfu/100 mL to the water quality standard of 200 cfu/100 mL). This analysis was based on
fecal coliform data collected until 1998.

Figure 7 shows a plot of all monthly data gathered from December 1970 to September 2001.
The long-term monthly geometric means are well within the standard of 100 cfu/100 mL for all
months. The critical month for exceedance of the 90th-percentile criteria of 200 cfu/100 mL is
November. This was also the critical month in the study conducted by Pelletier and Seiders
(2000). However, the 90" percentile with the additional three years of data was 563 cfu/100 mL
instead of the 756 cfu/100 mL estimated by Pelletier and Seiders (2000). This amounts to a 25%
reduction in bacteria concentrations and is attributed to some best management practices (BMPs)
that have been implemented throughout the basin. For example, Sargeant (2002) estimated a
23% reduction in fecal coliform concentrations in Beaver Creek following implementation of
BMPs. Also, lower bacterial levels at Porter likely resulted from Ecology’s enforcement action
on a commercial dairy farm, upstream of Porter, that addressed chronic discharge problem from
the site in 2002 (Smith, 2004). The additional reduction necessary to meet the water quality
standard at RM 33.8 is 64%.

The segment at RM 33.8 was included in the 303(d) list in 1996 and 1998. However, it is
currently designated as Category 2 in the proposed 2002 list based on evaluation of data from
individual years. This TMDL contains a seasonal target reduction for fecal coliform
concentrations at this location.
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Figure 7. Long-term monthly fecal coliform concentrations at RM 33.8 (Porter), 1970-2001.
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Mainstem at Independence Road (RM 54.7)

This location of the mainstem was monitored, intermittently, by the Thurston County
Environmental Health Division between March 1996 and July 2002. No samples were collected
in May, June, October, or November. Only one data point was available for April. The
geometric mean and 90" percentile of monthly fecal coliform concentrations are shown in
Figure 8. Although high concentrations were observed in December, February, and July, the
December concentrations were more restrictive since both the geometric mean and 90™
percentile concentrations were the highest. Therefore, the recommended target reduction is
based on December as shown in Table 5.

This mainstem segment has not been listed in any of the prior or current 303(d) lists. The data
discovered during this TMDL development is now being considered in the 2002 listing process.
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Figure 8. Monthly geometric mean and 90" percentile fecal coliform concentrations
in the mainstem Chehalis at RM 54.7, 1996-2002.

Table 5. Fecal coliform concentrations and target reductions in the mainstem Chehalis River at
RM 54.7, 1996-2002.

Month Number of | Geometric Mean 90th Percentile Limiting basis Target
samples (cfu/100 mL) (cfu/100 mL) for reduction Reductions (%)
December 5 168 935 90™ percentile 79
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Mainstem at Prather Road (RM 59.9)

This location has been monitored by Ecology from 1994-2003, the Chehalis Indian Tribe from
2000-2003, and the Thurston County Environmental Health Division from 1996-1998.
However, data from only 1994-1996 were considered during the 2002 listing process, and a
Category 2 designation has been proposed for this mainstem segment as per the new guidance
(Ecology 2002). The additional data discovered during this TMDL development is now being
considered in the 2002 listing process. All data were used to estimate monthly geometric mean
and 90™ percentile fecal coliform concentrations as shown in Figure 9. Bacterial concentrations
tend to be high in the winter season. High bacterial concentrations were historically observed in
November. Therefore, the recommended target reduction is based on November as shown in

Table 6.
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Figure 9. Monthly geometric mean and 90" percentile fecal coliform concentrations in the
mainstem Chehalis at RM 59.9, 1994-2003.

Table 6. Fecal coliform concentrations and target reductions in the mainstem Chehalis River

at RM 59.9, 1994-2003.
Month Number of | Geometric Mean | 90th Percentile | Limiting basis Target
samples (cfu/100 mL) (cfu/100 mL) for reduction |Reductions (%)
November 6 231 1475 90™ percentile 86

Page 23



Black River (RM 47)

A TMDL for fecal coliform was completed for the Black River in 1994 (Coots, 1994). The
Black River drains into the Chehalis River at RM 47, two miles southeast of Oakville. The last
3.5 miles of the river winds through the Chehalis Indian Reservation. Land uses in the drainage
area for Black River consist of mainly agricultural which represents potential nonpoint sources
of fecal coliform. The Black River drains about 128 mi? and has five major sub-basins
corresponding to the following creeks: Beaver, Mima, Salmon, Waddell, and Dempsey. All the
tributaries, except Dempsey Creek, were addressed in the Black River fecal coliform TMDL
(Coots, 1994). Among the tributaries addressed in the TMDL, only Beaver Creek was assigned a
fecal coliform target reduction of 92%. The water quality standard was met in the other creeks.
Dempsey Creek has been listed in the 1996, 1998, and the proposed 2002 303(d) list. However,
no load allocation for fecal coliform has been previously established for Dempsey Creek. The
allowable loading to the mainstem Chehalis River from Black River, during the critical wet
season, is 0.7 x 10" cfu/day (Coots, 1994).

Extensive BMPs were identified and recommended by Coots (1994) to reduce the fecal coliform
concentrations in the Black River to within the water quality standard. The effectiveness of
BMPs in reducing the fecal coliform concentrations were later studied and reported by

Sargeant et al. (2002). A winter waste holding pond was installed at a large dairy operation

(900 milking cows and 150 dry cows) in 1996. Also, the Chehalis Fisheries Restoration Program
funded BMPs at four sites on Allen Creek, a major tributary to Beaver Creek. These BMPs
included over a mile of stream fencing to exclude livestock, 130,000 ft of stream corridor
re-vegetation, and construction of limited access livestock watering sites. The BMPs were
installed in 1994-97 by the Thurston Conservation District and the Chehalis Basin Task Force.
An evaluation of data (Sargeant et al., 2002) suggests that even though some improvements were
observed (23% reduction in Beaver Creek and no reduction in Allen Creek), the proposed target
was not met at the mouth of Beaver Creek. An additional 73% reduction in fecal coliform is
necessary at the mouth to meet the water quality standards.

Dempsey Creek is a Class A 3.1-mile tributary to Black River (mouth at Black River RM 24.2).
It was placed on the 1996 and 1998 303(d) lists for seven exceedances beyond the criteria
measured during the 1992-1993 period at Delphi Road (RM 1.5). The Black River TMDL
(Coots, 1994) did not specifically address fecal coliform reductions for this creek. Data for
Dempsey Creek were obtained from the Thurston County Environmental Health Division
database (Davis, 2003). Only nine data points from the 1992-1993 period were available
(Figure 10). The geometric mean and 90" percentile of the data are 439 cfu/100 mL and

2964 cfu/100 mL, respectively. A 93% reduction in fecal coliform bacteria is necessary to
reduce the 90th-percentile concentration to 200 cfu/100 mL. This would likely also result in a
geometric mean below 50 cfu/100 mL.
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Figure 10. Fecal coliform concentrations in Dempsey Creek, 1992-1993.

Coots (1994) established the load reduction targets for the mainstem Black River and some
tributaries. These are not included here since they have been submitted and approved as a
TMDL by EPA. Additional load reductions, as proposed by Sargeant (2002), and the new load
reduction for Dempsey Creek are included in Table 7. Data collected by Sargeant et al. (2002)
along Beaver Creek suggest that fecal coliform reductions are necessary throughout the creek
from its mouth to headwaters.

Table 7. Fecal coliform concentrations and target reductions for selected tributaries to

Black River, 1992-2000.

Black River Number | Geometric Mean | 90" Percentile | Limiting basis Target
Reach/Tributary of samples | (cfu/100 mL) (cfu/100 mL) for reduction | Reduction (%)
Beaver Creek mouth 15 169 735 90™ percentile 73*
Allen Creek mouth th ; *

(at Beaver Ck RM 2.6) 15 116 436 90™ percentile 54
Dempsey Creek 9 439 2964 90" percentile 93

* As proposed by Sargeant (2002) and confirmed by roll-back calculations in this study
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Scatter Creek (RM 55.2)

Scatter Creek is a 20.6-mile creek with its mouth at Chehalis RM 55.2. Scatter Creek was listed
on the 1996 and 1998 303(d) lists for exceedances of the fecal coliform geometric mean criteria
based on two data points collected at RM 0.7 in 1991 (Pickett, 1994). However, based on new
guidance for listing (Ecology, 2002), Scatter Creek has been designated as Category 2 waters in
the proposed 2002 list. Additional data were collected by Thurston County between 1993 and
2001 at six stations along the creek. The additional data discovered during this TMDL
development is now being considered in the 2002 listing process.

The Thurston County data suggest that the upper reaches of Scatter Creek exceed the water
quality standard for fecal coliform bacteria. The geometric mean and 90th-percentile fecal
coliform concentrations for this data set are shown in Figure 11. The fecal coliform
concentrations generally decrease towards the mouth. The load reduction target for Scatter
Creek (Table 8) is based on meeting the limiting 90th-percentile concentrations of 200 cfu/
100 mL. The resulting loading at the mouth of the creek, based on an average flow of 66 cfs
(1993-2001) and the 90™ percentile criterion of 200 cfu/100 mL, would be 3 x 10** cfu/day.
Flow in Scatter Creek is dominated by flows from two permitted aquaculture facilities
(Global Aqua and Seafarm Washington), particularly during the dry season. Livestock access
has been identified at several stretches along the creek by the U.S. Fish and Wildlife Service
(USFWS) (Pickett, 1994). Priority areas where BMP implementation and follow-up monitoring
should be considered are between RM 8 and RM 16.5 and above RM 19.
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Figure 11. Fecal coliform concentrations in Scatter Creek, 1993-2001.
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Table 8. Fecal coliform concentrations and target reductions for Scatter Creek, 1993-2001.

Location Number of | Geometric Mean | 90th Percentile | Limiting basis Target
samples (cfu/100 mL) (cfu/100 mL) for reduction | Reductions (%)

RM 8 13 68 405 90™ percentile 51

RM 19.9 14 124 1045 90™ percentile 81
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Lincoln Creek (RM 61.9)

Lincoln Creek flows into the Chehalis River at RM 61.9 near the town of Galvin. The lower
reaches of the creek are in broad stream valleys, and they flood annually to at least RM 4.0. The
soils in these lower valleys are a heavy clay alluvium. Stream gradients are very low with sand
and silt being the primary bed material. The banks are low cut, with deciduous brush and trees
adjacent to the water course. The upper reaches flow through narrower valleys, and gravel is the
predominant streambed material. The adjacent slopes are in timber production. The Lincoln
Creek watershed drains an area of 43.2 square miles. The creek is 17.1 miles long. The mean
annual flow is 123 cfs (Chehalis River Council, 1992). For a concentration of 200 cfu/100 mL,
the 90th-percentile loading would be a maximum of 6 x 10** cfu/day.

The creek had two listings in 1996 which were carried over to the 1998 303(d) list. One listing is
at RM 1.2 based on two data points gathered in 1991 (Pickett, 1994). The other listing is at

RM 10 based on five data points gathered by the Chehalis Tribe in 1995 (Burns, 1995). In the
2002 list, RM 1.2 is being proposed as Category 2 and RM 10 as Category 5. Additional data
gathered at RM 1.2 in May-June 1995 by the Chehalis Tribe (Burns, 1995) showed no
exceedances of the water quality standards. However, all the data at station 1.2 have been
pooled to establish a target reduction at this location.

The Chehalis Tribe also gathered fecal coliform data at seven other locations in May-June 1995.
These additional data discovered during this TMDL development are now being considered in
the 2002 listing process. Three locations monitored by the Chehalis Tribe had four or fewer data
points but showed exceedances of the standard. These three stations were at RM 7 and mouths
of the north and south forks. Further monitoring at only the mouths of north and south forks are
recommended. Locations adjacent to RM 7 have recommended target reductions for fecal
coliform concentrations. Therefore no further monitoring is recommended at RM 7. Figure 12
shows the concentrations of fecal coliforms at all stations with five or more data points. Table 9
shows the recommended target reductions in fecal coliform bacteria in the mainstem Lincoln
Creek.

Page 28



10000
1000
g (-LW
1 p—— —
1] —_
g 100 - ———n-—% -------- -_--l---
I
5 L]
X =]
10 1
1
RM02 RM12 RM43 RM45 RMS8S  RMI0

maximum

|

90th percentile

geometric mean

10th percentile

|

minimum

Figure 12. Fecal coliform concentrations in Lincoln Creek, 1991-1995.
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Table 9. Fecal coliform concentrations and target reductions for Lincoln Creek, 1991-1995.

Number of | Geometric Mean |90th Percentile| Limiting basis Target
Location samples (cfu/100 mL) (cfu/100 ml) for reduction | Reduction (%)
Mainstem at RM 1.2 7 201 1240 90™ percentile 84
Mainstem at RM 8.8 7 96 546 90™ percentile 63
Mainstem at RM 10 5 244 683 90™ percentile 70
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2. Middle Mainstem Segment

The second mainstem segment on the 303(d) list (1996, 1998, and proposed 2002) is between
RM 65.8 and RM 75.4. 1t includes two proposed Category 5 listings for the mainstem in this
segment. However, the proposed mainstem listing at RM 74.6 is being re-evaluated and will
likely be included as Category 2 due to limited data. Only the proposed mainstem listing at

RM 67.5 will be addressed in this section. However, further monitoring is recommended at
mainstem RM 74.6. There are ten proposed Category 5 listings for the tributaries in this
segment. Salzer Creek has two segments on the 303(d) list, and Dillenbaugh Creek has four.
Berwick Creek, a sub-tributary to Dillenbaugh Creek, has four segments in Category 5 waters on
the 2002 303(d) list. Segments of the Newaukum and Skookumchuck rivers previously included
on the 303(d) list (1996/1998) are being proposed as Category 2 waters on the 2002 list. In
addition, two segments of Salzer Creek are included as Category 2 waters.
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Mainstem in Centralia (RM 67.5)

The 303(d) listings (1996, 1998, and proposed 2002) for the mainstem segment in this reach
were based on data gathered by Ecology at the ambient monitoring station 23A120 in Centralia
at RM 67.5. Limited data also were gathered by Pickett (1994) at this location in 1991.

Pickett (1994) observed that the high fecal coliform bacteria in this mainstem reach were likely
due to high fecal coliform concentrations in the tributaries, particularly Salzer Creek. Extensive
cattle access areas along the mainstem above the golf course also may be responsible for the high
bacterial counts. Pickett (1994) also indicated Centralia urban stormwater was a potential source
of fecal coliform bacteria.

Figure 13 shows the long-term monthly geometric mean and 90" percentile fecal coliform
concentrations at RM 67.5. This is based on 15 data points for each month during 1978-1993.
The critical period for exceedance of the water quality standard is from October through May.
However, the month with the highest concentrations was November. Therefore, the
recommended target reduction is based on November as shown in Table 10.
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Figure 13. Long-term monthly geometric mean and 90™ percentile fecal coliform concentrations
at RM 67.5, 1978-1993.

Table 10. Fecal coliform concentrations and target reductions for the mainstem Chehalis River
at RM 67.5, 1978-1993.

Month Number of | Geometric Mean | 90™ Percentile Limiting basis Target
samples (cfu/100 mL) (cfu/100 ml) for reduction Reduction (%)
November 15 139 763 90™ percentile 74
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Skookumchuck River (RM 67)

The Skookumchuck River originates in the westernmost region of the Gifford Pinchot National
Forest and flows in a northwesterly direction to the town of Bucoda, and from there to the
confluence with the Chehalis River near Centralia (at Chehalis RM 67). Including its tributaries,
it drains 202 square miles. The average annual flow in the mainstem before merging with the
Chehalis River near Centralia was 285 cfs from 1990 to 2000, with the lowest annual average
flow of 155 cfs in 1992 and the highest annual average flow of 409 cfs in 1999. Most of the
drainage area is comprised of forest and agricultural land, with a small percentage of area served
by municipal sewers. Major water uses are irrigation, mines, gravel quarries, domestic, and
livestock (Chehalis River Council, 1992). About 20% of the land is used for agriculture with
dairy farms, tree farms, grazing lands, and crop lands.

The lower reach of Skookumchuck River from its mouth to Hanaford Creek (mouth at
Skookumchuck RM 3.8) has been designated as Class A waters (Chapter 173-201A WAC).
The upper reach above and including Hanaford Creek has been designated as Class AA.

No listings exist in the upper reach. The 1998 303(d) list contains one listing for the lower
Skookumchuck River based on 1991-1996 data from Ecology Station 23D055 (RM 2.3). The
listing was based on pooled data that showed 2 out of 12 samples exceeding the 200 cfu/100 mL
criterion. The proposed 2002 list contains two Category 2 listings. The previous 1998 listing
was moved to Category 2 based on 1997 data that showed no exceedances of fecal coliform
standards in 9 samples. In addition, the proposed 2002 list contains another Category 2 listing
for the mouth of Skookumchuck River. This was based on data collected between 1991 and
1992 by Pickett (1994) which showed one sample out of four exceeding the geometric mean
criterion. However, the overall geometric mean was within the standard. For this TMDL, the
1991-1996 data for RM 2.4 were pooled for establishing target reductions.

Based on an annual average flow of 285 cfs (USGS %age 12026150, near Centralia), the
maximum loading capacity based on meeting the 90" percentile fecal coliform criterion of
200 cfu/100 mL is 1.4 x 10* cfu/day.

An analysis of overall fecal coliform data available (1992-1997) for the Skookumchuck River at
RM 2.3 in Centralia indicates that only a 16% reduction in the fecal coliform population is
necessary to bring the waterbody into compliance with the water quality standard for fecal
coliform. However, seasonal evaluation of the data gave a different target reduction goal.
Geometric mean and 90" percentile bacterial concentrations were evaluated for consecutive

3-, 4-, and 5- month periods. The geometric mean and 90™ percentile values are shown in
Figures 14 and 15, respectively. The three-month running geometric means and the 90"
percentiles showed maximum exceedance of the criteria during September-November. The
seasonal target reduction for this period, based on meeting the limiting 90" percentile criterion of
200 cfu/100 mL, is 79% (Table 11).
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Figure 14. Running 3-, 4- and 5-month geometric mean fecal coliform concentrations for the
Skookumchuck River, 1992-1997.
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Figure 15. Running 3-, 4- and 5-month 90" percentile fecal coliform concentrations for the
Skookumchuck River, 1992-1997.

Table 11. Fecal coliform concentrations and target reductions for the Skookumchuck River,

1992-1997.
Critical Number of | Geometric Mean | 90th Percentile | Limiting basis Target
months samples (cfu/100 mL) (cfu/100 mL) for reduction Reduction (%)
September- 6 115 960 90™ percentile 79
November
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Salzer Creek (RM 69.4)

Salzer Creek enters the Chehalis River from the east at RM 69.4 between the cities of Centralia
and Chehalis. The stream is similar to Lincoln Creek in physical characteristics, but is only
about three-fourths as long. The Salzer Creek watershed drains an area of 17.3 square miles, and
the mean annual discharge is 38 cfs (Chehalis River Council, 1992). For a concentration of

200 cfu/100 mL, the loading would be a maximum of 2 x 10™* cfu/day.

The Salzer Creek valley has been highly developed for residential and commercial uses in the
lower third of its length. Serious flood damage has occurred by increasing residential
encroachment on the flood plain, from both reduction of valley flood storage and structures
constructed in the floodplain.

Coal Creek is a short stream that flows from the east, just north of Chehalis, and enters

Salzer Creek between Chehalis and Centralia at RM 1. The lower reaches of Coal Creek are
heavily developed commercially. The streambed is of low gradient and primarily has a silty,
sandy bed. The upper reaches are in a narrow valley bordered by rural home sites, with the
adjacent slopes in timber production. Coal Creek was included on the 1996 303(d) list for one
exceedance of the upper criterion, but not included on the 1998 list due to the one single
exceedance. Coal Creek has been designated as Category 2 waters in 2002. No target reductions
will be required for this Creek. However, this Creek should be monitored due to livestock access
locations identified by USFWS (1993).

Salzer Creek is 11.7 miles long with its mouth at Chehalis RM 69.4. One segment at RM 0.2 has
been included on the 1996, 1998, and proposed 2002 Category 5 list for fecal coliform bacteria.
Another segment at RM 4 has been included on the 1998 and 2002 list. Data used for these
listings were collected in 1991-1992 and 1986 for RM 0.2 and RM 4, respectively. Additional
data were collected by the Chehalis Indian Tribe in 2000-2002 and evaluated for this TMDL as
discussed later. The data are currently being considered for the proposed 2002 list.

In order to establish the percent reduction targets for Salzer Creek, the following should be
noted:

e Between the mouth of Salzer Creek (Chehalis RM 69.4) and below the mouth of Coal Creek
(Salzer Creek RM 1), a Southwest Washington fairground sump was identified as the source
of high fecal coliform bacteria (Pickett, 1994). The sump drains a ditch that serves the
fairground, an auction yard, and urban areas.

e Upstream of the mouth of Coal Creek (Salzer Creek RM 1), above Fair Street, the USFWS
identified extensive livestock access in the area (USFWS, 1993).

e A failing on-site sewage system was identified upstream of Fair Street and connected to the
city sewers in August 1992. This source was likely responsible for elevated concentrations
of fecal coliform bacteria during 1992 (Pickett, 1994).
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e The Chehalis Indian Tribe monitored Salzer Creek at its mouth and at Airport Road bridge
between 2000 and 2002. Since there was a 10-year gap between the monitoring conducted in
1991 by Pickett (1994) and that collected by the tribe, and the probable source of high
bacteria during the 1991-1992 period has been eliminated, this study used only 2000-2002
data to establish fecal coliform target reductions at the mouth of the creek. This is shown in

Table 12.

Table 12. Fecal coliform concentrations and target reductions for Salzer Creek, 2000-2002.

Year Number of | Geometric Mean | 90™ Percentile | Limiting basis | Limiting Target
Sampled samples (cfu/100 mL) (cfu/100 mL) for reduction Reduction (%)
2000-2002 22 61 460 90™ percentile 57
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Dillenbaugh Creek and Tributary (Berwick Creek) (RM 74.7)

The are four fecal coliform listings on the 1998 list for the 8.4 mile segment of Dillenbaugh
Creek from the mouth (Chehalis RM 74.7 about a mile below the mouth of Newaukum Creek) to
headwaters. Three listings are at or below RM 3.4 at the confluence of Dillenbaugh and Berwick
creeks, and one listing is at RM 4.6. There is only one 1996 and 1998 listing for the entire
Berwick Creek from the mouth at Dillenbaugh (RM 3.4) to headwaters. Four Category 5 listings
each for Dillenbaugh and Berwick creeks are being proposed for the 2002 list based on data
collected by Sargeant et al. (2002).

The lower reach of Dillenbaugh Creek between its mouth (RM 0) and its confluence with
Berwick Creek (RM 3.4) is an urbanized area with urban stormwater discharge from both
Interstate 5 and the city of Chehalis. In addition, an industrial park tributary flows into
Dillenbaugh Creek (mouth at RM 3.2) and has been identified as the primary source of fecal
coliform bacteria in this reach (Pickett, 1994). The geometric mean of the limited fecal coliform
bacteria data (n = 2) at the mouth of the industrial tributary was 1625 cfu/100 mL. Thus, the
mouth of this tributary should be monitored, and bacterial sources identified and controlled,
during the TMDL implementation phase. Between RM 3.2 and the mouth of Dillenbaugh Creek,
the geometric mean and 90" percentile concentrations are 133 cfu/100 mL and 1532 cfu/100 mL
respectively.

Primary land uses in the Berwick Creek basin include industry in the lower basin, and
agriculture, rural residential, and forestry in the upper basin. Sargeant et al. (2002) collected
fecal coliform data from several stations along Berwick Creek and in Dillenbaugh Creek at

RM 3.5 between 1998 and 2000. Figure 16 shows that the geometric mean of 100 cfu/100 mL is
met in Dillenbaugh Creek before mixing with Berwick Creek. However, within Berwick Creek
the water quality standard is exceeded in most of the downstream segments. Since the reach
between Berwick Creek RM 5.3 to its mouth shows increasing fecal coliform concentrations,
this should be the priority reach for Berwick Creek where BMPs should be implemented and
follow-up monitoring conducted.

Between 1994 and 1996, the Lewis County Conservation District (LCCD) implemented BMPs
on properties adjacent to Berwick Creek as part of the Chehalis Fisheries Restoration Program.
No BMPs were implemented above Berwick Creek RM 5.3 (station BW6). Between RM 5.3
and RM 3 is a sheep pasture where 1000 feet of fence and an acre of native vegetation were
implemented along the riparian corridor in 1995. Between RM 3 and RM 2 no BMPs were
implemented by the LCCD. Between RM 2 and RM 1.7 is a large dairy operation with a few
horses where the creek was fenced, with a pasture pump in place for watering the animals. No
new BMPs were implemented in this reach by LCCD. Between RM 1.7 and RM 0.6 almost
2600 feet of fencing was installed in 1994-1996 along the riparian corridor, with almost an acre
of riparian zone planted with new native trees and shrubs. A large dairy with an approved farm
plan occupies the stretch downstream of RM 0.6. It has a waste storage pond, and the creek is
fenced on both sides with a 10-foot buffer zone. Although no new BMPs were implemented
between RM 0 and RM 0.6, some fencing problems (animals accessing the creek) were
associated with high fecal coliform levels in the creek in 1999. This was subsequently corrected.
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The ambient monitoring conducted during 1998-2000 (Sargeant et al., 2002) followed the limited
BMPs implemented by LCCD and other BMPs already in place. The only additional BMP
during the 1998-2000 monitoring period was correction of fencing problem between RM 0 and
RM 0.6. Thus, for the mouth of Berwick Creek only the 2000 data will be used. Figure 16
includes all the data for the mouth of Berwick Creek. Figure 17 shows only the 2000 data for the

mouth of Berwick Creek.
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Figure 16. Fecal coliform concentrations in Upper Dillenbaugh and Berwick creeks, 1998-2000.
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Figure 17. Fecal coliform concentrations at the mouth of Berwick Creek in 2000.
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Additional BMPs and proper maintenance of existing BMPs are necessary to further reduce the
fecal coliform populations in Berwick Creek and comply with the state water quality standard
(Sargeant et al., 2002). The necessary target reductions for both Dillenbaugh and Berwick
creeks are shown in Table 13. The annual average flow at the mouth of Dillenbaugh Creek is
approximately 58 cfs. For a concentration of 200 cfu/100 mL, the loading would be a maximum

of 3 x 10™ cfu/day.

Table 13. Fecal coliform concentrations and target reductions for Dillenbaugh and Berwick

creeks, 1998-2000.

Location Number of | Geometric Mean | 90th Percentile | Limiting basis Target
samples (cfu/200 mL) (cfu/200 mL) | for reduction | Reduction (%)
r?qg:ftﬂbath Creek at 12 133 1532 90™ percentile 87
Dillenbaugh Creek
above Berwick Creek 25 69 313 90" percentile 36
(RM 3.4)
aBter;"g'lj‘tflcreek 11 228 1500 90™ percentile 87
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Newaukum River (RM 75.2)

The mainstem Newaukum River is a 10.9-mile river from the mouth at Chehalis RM 75.2 to the
confluence of the North and South forks (RM 10.9). There is one fecal coliform listing on the
1996 and 1998 303(d) lists for the Newaukum River segment at RM 0.15. In the proposed 2002
list, two segments of the Newaukum River (RM 0.15 and RM 4.2) were placed on the Category 2
list. These listing were based on data from 1991-1993 (RM 0.15) and from 1996-1997 (RM 4.2).
For RM 0.15, the data showed 1 out of 9 samples exceeding the upper criterion of 200 cfu/100
mL in 1993. For RM 4.2, 1 of 3 samples and 1 of 9 samples exceeded the upper criterion in
1996 and 1997 respectively. Data collected between 1991 and 1993 were pooled for RM 0.15,
and data between 1996 and 1997 were pooled for RM 4.2 as discussed below.

The Newaukum sub-basin in eastern Lewis County comprises a drainage area of 173 square
miles or 6% of the total drainage area of the Chehalis River basin. The average annual flow in
the mainstem (USGS gage 12025000 near Chehalis) was 548 cfs during 1990-2000, with the
lowest annual average flow of 330 cfs in 1992 and the highest annual average flow of 747 cfs in
1996.

Crop and pastureland comprise about 19% of the drainage area. Agriculture represents the
largest single-purpose use of water. The existing population is less than 13,000 people and is not
expected to be higher than 15,000 by 2010. Residential houses are on on-site sewage treatment
systems. However, 98% of the total acreage is considered to have severe on-site sewage
treatment system limitations due to poor soils and a high groundwater table (Chehalis River
Council (1992). The Chehalis River Action Plan (Chehalis River Council, 1992) contains
recommendations for maintenance of existing on-site sewage treatment systems and
identification/repair/elimination of failing on-site sewage treatment systems.

Figure 18 shows historical fecal coliform data for the Newaukum River. Data from the mouth of
Newaukum River (RM 0.15) collected during 1991-93 show that the geometric mean was well
within the water quality standard. However, the 90" percentile criterion (200 cfu/100 mL) was
exceeded in 25% of the samples. At RM 4.5 near Chehalis, relatively recent data (1996-97)
show a geometric mean of 97 cfu/100 mL and a 90th percentile of 365 cfu/100 mL. Data for the
North and South forks are 28 years old. However, they show that the North Fork had substantial
exceedances of the 90™ percentile criterion. Additional monitoring is recommended for the
North and South forks to gather more current data. In addition, the mouth of the Newaukum
River should be monitored while BMPs are being implemented.

Figure 19 shows the seasonality of the fecal coliform concentrations at the mouth of the
Newaukum River. Bacteria concentrations tend to be high in April, November, and December.

Table 14 shows the necessary fecal coliform reductions at the mouth of the Newaukum River
needed to meet state water quality standards. The most restrictive criterion is the 90™ percentile
standard of 200 cfu/100 mL. Based on an average flow of 548 cfs, the loading corresponding to
a concentration of 200 cfu/100 mL is 2.7 x 10*? cfu/day.
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Figure 18. Fecal coliform concentrations along the Newaukum River, 1974-1997.
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Figure 19. Seasonality of fecal coliform concentrations at the mouth of the Newaukum River,

1991-1993.

Table 14. Target reductions for the Newaukum River, 1991-1993.

Location Number | Geometric Mean | 90" Percentile | Limiting basis Target
of samples | (cfu/100 mL) (cfu/100 ml) for reduction Reduction (%)
Newaukum River 12 78 625 90" percentile 68

at mouth
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3. Upper Mainstem Segment

The third mainstem segment on the 303(d) list (1996, 1998, and proposed 2002) is between

RM 75.4 (above Newaukum River) and RM 106.7 (below Rock Creek). It includes one listing
for the mainstem Chehalis River and six listings for tributaries and sub-tributaries. Four
segments of the mainstem are being proposed as Waters of Concern (Category 2) on the 2002
list. Elk Creek was listed on the 303(d) list in 1996 and 1998, but included on the proposed 2002
list as Category 2 waters.

Bunker Creek was listed in 1996, de-listed in 1998, and re-proposed for listing as Category 5
waters on the 2002 list, along with its tributary Deep Creek. The South Fork Chehalis River and
two of its tributaries, Lost (Valley) Creek and Lake Creek, are being proposed for Category 5
2002 listing: one segment in SF Chehalis River, three segments in Lost (Valley) Creek, and one
segment in Lake Creek. Two segments in Stearns Creek are also being proposed for Category 5
2002 listing.
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Mainstem in Dryad (RM 101.7)

Ecology has been collecting monthly ambient data at the mainstem Chehalis River station

in Dryad (RM 101.7) since 1978. Figure 20 shows the long-term geometric means and

90™ percentile fecal coliform concentrations for all months of the year. September and October
are the critical months, with the highest concentrations of fecal coliform bacteria. The

90™ percentile fecal coliform concentration in November is just below the 90™ percentile
criterion. The geometric mean criterion of 100 cfu/100 mL is met in all months. However, the
90™ percentile criterion of 200 cfu/100 mL is not met during September and October.
Concentrations in September were the highest. Therefore, the recommended target reduction is

based on September as shown in Table 15.
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Figure 20. Long-term monthly geometric mean and 90™ percentile fecal coliform
concentrations at RM 101.7, 1978-2002.

Table 15. Fecal coliform concentrations and target reductions for the mainstem Chehalis River
at RM 101.7, 1978-2002.

Month Number of | Geometric Mean | 90" Percentile Limiting basis Target
samples (cfu/100 mL) (cfu/100 ml) for reduction Reduction (%)
September 24 52 280 90" percentile 29
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Stearns Creek (RM 78.1)

Two listings for Stearns Creek are being proposed on the 2002 Category 5 list, based on data
collected in 1998-99 by Schlorff (1999). Stearns Creek flows into the Chehalis River at RM 78.1
near State Route 6 and the town of Adna. The drainage area is approximately 20 square miles.
Below Stearns Creek RM 3.5, there are at least two dairies and a cattle ranch. There are a few
residential dwellings that are on on-site sewage treatment systems. Above Stearns Creek

RM 3.5, there are also several individuals who have cattle, horses, and sheep; however, the lower
reach of the creek (below RM 3.5) has more animals per square mile (Schlorff, 1999). USFWS
(1993) estimated that 26% of the stream miles of this creek were degraded by livestock impacts.

Evaluation of the data collected during the 1998-1999 wet season by Schlorff (1999) at RM 0.6
(Twin Oaks Road bridge) and RM 3.5 (Pleasant Valley Road bridge) shows that coliform
bacteria reductions are needed along the whole reach of Stearns Creek (Figure 21). The target
reduction at the mouth of Stearns Creek is shown in Table 16. During the 1998-1999 wet
season, the average flow in the creek was 219 cfs. For a concentration of 200 cfu/100 mL, the
loading would be a maximum of 1.1 x 10*? cfu/day.

90th percentile criterion

— = = = geometric mean criterion

1000 - maximum
E —
- 90th percentile
€ 100 4 - --
o 7
o
d —
=} J .
3] = geometric mean
o 10, !
o ;
1 i 10th percentile
RM 0.6 RM 3.5 T
minimum

Figure 21. Fecal coliform concentrations along Stearns Creek, 1998-1999.

Table 16. Fecal coliform concentrations and target reductions for Stearns Creek, 1998-1999

Seqment Number of | Geometric Mean | 90™ Percentile | Limiting basis Target
g samples (cfu/200 mL) (cfu/100 ml) for reduction | Reduction (%)
Stearns Creek 12 77 443 90™ percentile 55
near mouth
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Bunker Creek and Tributary (Deep Creek) (RM 84.8)

Bunker Creek enters the Chehalis River at RM 84.8. Deep Creek, the main tributary to Bunker
Creek, is 6.4 miles long and drains a network of smaller tributaries including Canyon Creek,
Rudolph Creek, and Tapp Creek. Within the lower four miles of Deep Creek, land use is
primarily rural residential with numerous small animal-keeping operations. Above Deep Creek
RM 4.5, land use is primarily forestry and recreation.

In 1996, Bunker Creek was included in the 303(d) list based on one of two samples (collected in
1991) exceeding the upper criterion at RM 0.6 (Pickett, 1994). Due to limited data, the segment
was delisted in 1998 and included in Category 2 in the proposed 2002 list. From 1994 to 1999,
data were collected in Bunker Creek (RM 0.5) and at several locations (RM 2.4, RM 3.6,

RM 3.9) along Deep Creek (Sargeant et al., 2002). Based on these data, Bunker Creek (RM 0.5)
and Deep Creek (RM 2.4) were included on the proposed 2002 Category 5 list. Deep Creek
segment at RM 3.6 was included on the proposed Category 2 list based on 3 data points collected
in 1999 that showed exceedance of the upper and lower criteria but did not meet the guidance
policy (Ecology 2002) for Category 5 listing. Additional data collected in prior years were
considered in establishing the overall geometric mean and 90" percentile fecal coliform
concentrations at this station. This is discussed below.

Several BMPs have been installed along Deep Creek both prior to and during the 1994-1999
monitoring period. The landowner just above RM 3.9 keeps a herd of cattle, and the property
along the creek has been fenced for many years. A site above RM 3.6 where 11 heads of cattle
were kept received 1300 feet of fencing in 1994-95, with additional fencing completed for
Rudolph Creek, a sub-tributary to Deep Creek, in 1997 (Sargeant et al., 2002). Between RM 3.6
and RM 2.4 a landowner keeps approximately 20 cattle and a few horses. Between 1995 and
1996, fencing was installed along 3000 feet on both sides of the creek with one animal access
point. In 1997 an independent review of BMPs showed that the animal access point allowed
livestock access to the upstream riparian zone (Sargeant et al., 2002).

Data collected near the mouth of Bunker Creek (1994-1999) show that the geometric mean
concentrations were at or below the water quality standard, but the 90™ percentiles were not
(Figure 22 and Table 17). The geometric mean and 90™ percentile fecal coliform concentrations
at RM 2.4 of Deep Creek are an order of magnitude higher than that at the mouth of Bunker
Creek. Itis likely that reducing fecal coliform bacteria in Deep Creek will bring Bunker Creek
to within water quality standards. Fecal coliform target reductions of 85% and 30% are
necessary for Deep and Bunker creeks, respectively, to comply with water quality standards.
Source reduction efforts should be focused between RM 2.4 and RM 3.9 of Deep Creek.
Average flow in Bunker Creek based on 1994-1999 data is 26 cfs. For a concentration of

200 cfu/100 mL, the loading would be a maximum of 1.3 x 10** cfu/day.
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Figure 22. Fecal coliform concentrations near the mouth of Bunker Creek and along
Deep Creek, 1994-1999.

Table 17. Fecal coliform concentrations and target reductions for Bunker and Deep creeks,
1994-1999.

Sesa Number of | Geometric Mean | 90" Percentile | Limiting basis Target
’ samples (cfu/200mL) | (cfu/200 mL) | for reduction | Reduction (%)
Bunker Creek N _
(RM 0.5) 23 71 286 90™ percentile 30
Deep Creek N _
(RM 2.4) 23 136 1348 90™ percentile 85
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South Fork Chehalis River and Tributaries (Lake, Stillman, and
Lost Creeks) (RM 88.3)

The mouth of the South Fork Chehalis River is at RM 88.3. The major tributaries to the South
Fork Chehalis River are Lake Creek (mouth at SF Chehalis River RM 1.5) and Stillman Creek
(mouth at SF Chehalis River RM 5.5). Lost Creek is a tributary to Stillman Creek at RM 0.2.

Segments of the South Fork Chehalis River, Lake Creek, and Lost Creek included on the 2002
proposed 303(d) list have not been previously listed (i.e., on the 1998 or 1996 list). The 2002
proposed listing for the South Fork is based on ambient data collected by Ecology during
1996-97. The data were not available when the 1998 303(d) list was finalized. Data collected
in1998-1999 by Schlorff (1999) were used to include Lake and Lost creeks on the proposed 2002
list. One segment of the South Fork Chehalis River (RM 0.7) was listed in 1996 but was delisted
in 1998 and later included in Category 2 on the proposed 2002 list due to only two data points at
this location.

The USFWS (1993) identified cattle access over 21% of the stream miles in the South Fork
basin. Numerous dairies have been identified in the South Fork basin, including one at the
mouth of Lake Creek near Curtis and ten in the Boistfort area.

Data from the South Fork Chehalis River, collected by Ecology (12 data points in the 1996-1997
period) at Curtis (RM 4), show the geometric mean at 117 cfu/100 mL and the 90" percentile at
481 cfu/100 mL (Figure 23 and Table 18). The target reduction based on meeting a 90"
percentile criteria of 200 cfu/100 mL is 58%. The wet weather average flow (1997-2001) is

346 cfs. For a concentration of 200 cfu/100 mL, the loading would be 1.7 x 10*? cfu/day.

Lake Creek

Lake Creek is a tributary to the South Fork Chehalis River (RM 1.5). Along the creek, there are
several farms with cattle, sheep, and horses. Field observations (Schlorff, 1999) noted that very
few of the animals were restricted from the stream, and BMPs were minimal or not being used.
Data gathered at RM 0.5 at the Curtis Hill Road bridge during the 1998-99 wet season (13 data
points) showed a fecal coliform geometric mean of 74 cfu/100 mL and a 90" percentile of

320 cfu/100 mL (Schlorff, 1999). The target reduction based on meeting the 90" percentile of
200 cfu/100 mL is 40% (Table 18).

Lost Creek

Lost (Valley) Creek is a tributary to Stillman Creek (RM 0.2) which, in turn, is a tributary to the
South Fork Chehalis River (RM 5.5). Samples were taken at approximately RM 0.7 (Lost Valley
Road bridge, west of Boistfort Road), downstream of the geodesic dome (RM 1.5) and at the
culvert where the creek crosses the road (RM 2.5). Data from the upstream station are very
limited (2 or 3 data points) and could not be evaluated. Data from the mouth of Lost Creek
(Schlorff, 1999) show the geometric mean and 90" percentile concentrations to be 56 cfu/

100 mL and 462 cfu/100 mL, respectively (13 data points). Based on meeting a 90" percentile
criteria of the 200 cfu/100 mL, the target reduction for this creek at the mouth is 57% (Table 18).
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Figure 23. Fecal coliform concentrations along the South Fork Chehalis River and tributaries,

1996-1999.

Table 18. Fecal coliform concentrations and target reductions for the South Fork Chehalis River
and tributaries, Lake and Lost (Valley) creeks, 1996-1999.

ST Number | Geometric Mean | 90" Percentile | Limiting basis Target
g of samples | (cfu/100 mL) (cfu/100 mL) | for reduction | Reduction (%)
South Fork Chehalis th .
River RM 4.0 12 117 481 90™ percentile 58
Lake Creek 13 74 320 90" percentile 40
Lost (Valley) Creek 13 56 462 90" percentile 57

Page 49




This page is purposely left blank for duplex printing.

Page 50



Wasteload Allocations

All point sources in the watershed should meet the water quality standards for fecal coliform
bacteria either at the end-of-pipe or at the edge of an authorized mixing zone. There are seven
major point sources of fecal coliform bacteria in the mainstem Upper Chehalis River:

Grand Mound sewage treatment plant (STP), Centralia STP, Chehalis STP, West Farm Foods
wastewater treatment plant (WWTP), Pe Ell STP, Cedar Creek Department of Corrections STP,
and Lewis County Water District No. 2 STP. The Maple Lane School STP is now being routed
to the Grand Mound STP. All seven facilities have NPDES permits that limit the fecal coliform
concentrations in the effluent. These are discussed below.

1. The Grand Mound STP (RM 59.17) is located in Rochester and has an NPDES permit

No. WA0042099 issued in December 2003. The permit limits the fecal coliform
concentrations at the outfall to a monthly geometric mean of 200 cfu/100mL and a weekly
geometric mean of 400 cfu/100 mL (technology-based limits as per Chapter 173-221 WAC).
With a dilution factor of 22, the water quality standard for fecal coliform bacteria is met at
the edge of the mixing zone. Maximum monthly average flow is 0.38 million gallons per day
(MGD). The maximum monthly average fecal coliform loading from the plant is 2.9 x 10°
cfu/day. The facility currently uses chlorination to reduce fecal coliform bacteria
populations. The effluent limits are deemed protective of water quality standards.

. The Centralia STP (RM 67.4) has an NPDES permit No. WA0020982 issued in May 2002.
The permit limits the fecal coliform concentrations at the outfall to a monthly geometric
mean of 200 cfu/100mL and a weekly geometric mean of 400 cfu/100 mL (technology-based
limits as per Chapter 173-221 WAC). With a dilution factor of 4 (May-Oct) and 6.8 (Nov-
Apr), the water quality standard for fecal coliform bacteria is met at the edge of the mixing
zone. Therefore, the current effluent limits are deemed protective of water quality standards.
The maximum monthly average flow is 4.3 MGD. The maximum monthly average fecal
coliform loading from the plant is 3.3 x 10™° cfu/day. A new treatment plant has been built
downstream of the confluence of the Skookumchuck and Chehalis rivers. A new outfall has
also been constructed. The new treatment facility, expected to be operational in 2004,
employs a dual (redundant) ultra-violet disinfection system, which provides relatively higher
level of treatment compared to chlorination used in the old treatment facility.

. The Chehalis STP (RM 74.3) has an NPDES permit No. WA-002110-5 issued in October
1996. The permit limits the fecal coliform concentrations at the outfall to a monthly
geometric mean of 200 cfu/100mL and a weekly geometric mean of 400 cfu/100 mL
(technology-based limits as per Chapter 173-221 WAC). With a dilution factor of 6.8
(May-Oct) and 10.6 (Nov-Apr), the water quality standard is met at the edge of the mixing
zone. Maximum monthly average flow is 4 MGD. The maximum monthly average fecal
coliform loading from the plant is 3 x 10'° cfu/day. The facility currently uses chlorination
to reduce fecal coliform bacteria populations. The effluent limits are deemed protective of
water quality standards.
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The City of Chehalis is currently soliciting funds for a new wastewater treatment plant.
Plans and specifications for the new plant have been approved by Ecology. The new
treatment plant will include coagulation, filtration, UV disinfection, and post-chlorination
abilities. The new plant is intended to produce reclaimed water for reuse during periods of
low river flow (7-day average flow of less than 1000 cfs) with no discharge to the Chehalis
River. When flows are higher (7-day average flow greater than 1000 cfs), the new STP will
discharge to the river. However, the new ultra-violet disinfection system will provide
relatively higher level of treatment compared to chlorination used in the existing facility.

4. West Farm Foods (formerly Darigold) WWTP (RM 74.4) has an NPDES permit
No. WA0037478 issued in June 2000 and modified in May 2003. Currently, the effluent
limits for fecal coliform bacteria are a monthly geometric mean of 200 cfu/100mL and a
daily maximum of 400 cfu/100 mL (technology-based limits). With a dilution factor of
17.7 (May-Oct) and 61.7 (Nov-Apr) (Anderson, 2003), the water quality standard is met at
the edge of the mixing zone. The maximum monthly average fecal coliform loading from the
plant based on a flow of 0.9 cfs is 4.4 x 10° cfu/day. The facility currently uses chlorination
to reduce fecal coliform bacteria populations. The effluent limits are deemed protective of
the water quality standard.

5. The Pe Ell STP (RM 105.5) was issued an NPDES permit No. WA0020192 in 1995. A new
NPDES permit is being issued to the facility with new effluent limitations reflective of the
plant upgrade. The previous fecal coliform limitations of 200 cfu/100 mL and 400 cfu/

100 mL as monthly and weekly geometric mean, respectively, will be changed to 100cfu/
100 mL and 200 cfu/100 mL, respectively. The new technology-based limitation is reflective
of a new state-of-the-art, ultra-violet disinfection system installed at the facility. The dilution
factor at the edge of the chronic mixing zone has been estimated at 19.4. Since the facility is
now meeting water quality standards at the end-of-pipe, the maximum monthly average
loading from the plant based on a maximum monthly flow of 0.78 MGD is 2.95 x 10°
cfu/day.

6. The Cedar Creek Department of Corrections STP (on Mill Creek) is located in Littlerock and
has a NPDES permit WAQ0037737 issued in March 2001. The facility discharges to Mill
Creek, which is a tributary to Mima Creek, Black River, and the Chehalis River. This facility
currently meets the water quality standard at the end of the pipe and has a NPDES permit that
limits the fecal coliform bacteria to 100 cfu/100 mL and 200 cfu/100 mL as monthly and
weekly geometric mean, respectively. The facility currently uses an ultra-violet disinfection
system. The maximum monthly average loading from the plant based on a maximum
monthly flow of 0.067 MGD is 5 x 10° cfu/day.

7. The Lewis County Water District No. 2 STP is located in Onalaska and has a NPDES permit
No. WA0024546B issued in May 1999. The facility discharges to the South Fork
Newaukum River at RM 20.1. Currently, the effluent limits for fecal coliform bacteria are a
monthly geometric mean of 200 cfu/100mL and a weekly geometric mean of 400 cfu/100 mL
(technology-based limits). With a dilution factor of 23.4, the water quality standard is met at
the edge of the mixing zone. The facility currently uses an ultra-violet disinfection system.
The maximum monthly average loading from the plant based on a maximum monthly flow of
0.2 MGD is 1.5 x 10° cfu/day.
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Loading Capacity Summary

“Loading capacity” means the maximum amount of pollution a waterbody can withstand and still
fulfill beneficial uses (i.e., meet state water quality standards). In this TMDL, it is assumed that

if the individual tributaries and segments of the mainstem Chehalis River were to meet the water
quality standard, then the water quality standard at the lower watershed boundary will be met.

Load Allocation

“Load allocations” are the nonpoint source reductions needed in each segment for the load
capacity to be met. Individual load allocations for the tributaries and mainstem are summarized

in Table 19.

Table 19. Summary of fecal coliform target reductions.

Proposed NI 0 Loading %
Waterbody/Segment Wattlalr)b ey 2002 sziar?r::cnhts capacity reduction
category category (cfu/day) needed
Chehalis Mainstem at RM 33.8 (Porter) DS29ZH Category 2 1 3.6 x 10 64
Chehalis Mainstem at RM 54.7 (Independence Road) DS297H 79
Chehalis Mainstem at RM 59.9 (Prather Road) DS297H 86
Chehalis Mainstem at RM 67.5 (Centralia) DS29zH Category 5 1 74
Chehalis Mainstem at RM 101.7 (Dryad) DS297H Category 5 1 29
Tributaries to Black River (Chehalis Rm 47) GW14BM 0.7 x 10"
Beaver Creek at mouth (at Black RM 16.8) HAO04TR Category 4a 4 73
Allen Creek at mouth (at Beaver Ck RM 2.6) X0130J *Category 4a 1 54
Dempsey Creek at mouth (at Black RM 24.2) FM81IM Category 5 1 93
Scatter Creek (Chehalis RM 55.2) AQ85FY 3x 10"
Mainstem at RM 8 AQ85FY 51
Mainstem at RM 19 AQB85FY --—- 81
Lincoln Creek (Chehalis RM 61.9) AP15HC 6x 10M
Mainstem at RM 1.2 AP15HC Category 2 1 84
Mainstem at RM 8.8 AP15HC ---- 63
Mainstem at RM 10 AP15HC Category 5 1 70
Skookumchuck River at mouth (Chehalis RM 67) BV55DP Category 2 1 1.4 x 10% 79
Salzer Creek at mouth (Chehalis RM 69.4) QF44VO Category 5 2 2 x 101 57
Dillenbaugh Creek at mouth (Chehalis RM 74.7) EV39SR Category 5 2 3x 10" 87
Mainstem at RM 3.4 EV39SR Category 5 2 36
Berwick Creek at mouth (at Dillenbaugh RM 3.4) KB60UI Category 5 4 87
Newaukum River at mouth (Chehalis RM 75.2) WC81/BX Category 2 2 2.7 x 10% 68
Stearns Creek (Chehalis RM 78.1) EV19TA Category 5 2 1.1 x 10% 55
Bunker Creek at mouth (Chehalis RM 84.8) GG93MD Category 5 1 1.3x 10" 30
Deep Creek at RM 2.4 MK50YR Category 5 1 85
South Fork Chehalis River (Chehalis RM 88.3) ARS2EA 1.7 x 102
Mainstem at RM 4 (Curtis Road) ARB2EA Category 5 1 58
Lake Creek at mouth (at SF Chehalis RM 1.5) VYO01TK Category 5 1 40
Lost (Valley) Creek at mouth XQ54GH Category 5 3 57

---- Being considered for listing based on recent data

*Currently in Category 4A but being proposed as Category 5 because it has no previous load allocation
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Wasteload Allocation

“Wasteload allocations” are effluent limits recommended for point sources for meeting water
quality standards either at the end of pipe or at the edge of an authorized mixing zone. The
existing water-quality-based effluent limits contained in NPDES permits, issued by Ecology, in
the Upper Chehalis River watershed are deemed protective of the water quality standards. The
existing effluent limits for the point sources in the Upper Chehalis River watershed are

summarized in Table 20.

Table 20. Summary of effluent limitation for fecal coliform bacteria in NPDES permits for

point sources.

Geometric Mean

Point Sources (cfu/100 mL)
monthly weekly
1 | Grand Mound STP 200 400
2 | City of Centralia STP 200 400
3 | City of Chehalis STP 200 400
4 | West Farm Foods WWTP 200 400*
5 | City of Pe Ell STP 100 200
6 | Cedar Creek Department of Corrections STP 100 200
7 | Lewis County Water District No. 2 STP 200 400

* Daily maximum limit
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Margin of Safety

The target reductions recommended in this report for all segments of the mainstem

Upper Chehalis River and its tributaries are based on observed fecal coliform concentrations.
Compliance with the water quality standards will ultimately be achieved through BMP
implementation and follow-up monitoring to determine what, if any, adjustments to cleanup
strategies are needed.

The target reductions are assumed to be achieved through implementation and maintenance of
BMPs. However, it is likely that BMPs may reduce bacteria concentrations in excess of the
target reductions. For example, if cattle access is responsible for high bacterial concentrations,
then if access is restricted, the source may be completely eliminated, resulting in higher
reduction of bacteria than the target.

The estimated targets do not account for any bacterial die-off in the water column or during
longer travel times. As sources (i.e., cattle) are removed further from the stream by riparian
fencing and an increased buffer zone, this would allow for increased bacterial travel time from
the cattle to the stream during a storm event. There would be greater exposure of the bacteria to
the environment and potential bacteria die-off.

Where possible, target reductions were established based on consideration of a critical month,
the month with the highest bacterial concentrations. BMPs based on such target reductions, and
applied year-round, would substantially reduce annual bacterial loads.

In some instances, like for the Skookumchuck River, target reductions were higher (79%) when
based on running three-month 90™ percentile concentrations than when based on all the data
(16%). BMPs based on the higher target will substantially reduce the annual load from the
Skookumchuck River.

Target reductions were based on a 90th percentile of fecal coliform distribution which takes into
account the variability of the data, and is more conservative than the 10 percentile water quality
criterion which allows for 10% of the samples to exceed the criterion without considering the
distribution of the data.

Another example helps illustrate how the margin of safety is carried into implementation of the
TMDL. In the discussion of the mainstem Chehalis River at Prather Rd, Figure 9 shows the
geometric mean and the 90th percentile values for each month of the year based on data from six
years. Figure 9 also illustrates that a high spike in concentration was observed during
November. The target reduction goal (Table 6) was calculated using the November data because
that was the critical month demonstrated to need the most protection (reduction of bacteria
levels). Bacteria concentrations either exceeded the criteria or were close to failing during at
least five other months (Figure 9). Consequently, the TMDL expects that cleanup actions should
be applied throughout the year with special focus during November.
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Monitoring Strategy Recommendations

The Upper Chehalis River watershed consists of many segments, tributaries, and sub-tributaries
that do not meet Washington State water quality standards for fecal coliform bacteria. Target
load reductions established in this report should help focus and prioritize cleanup strategies in
impaired segments. The following recommendations are made to help in this effort.

e Use the highest reduction targets to prioritize where resources should be invested first.

e Begin implementation of best management practices (BMPs) first at the most upstream
segment, tributary, or sub-tributary. Monitoring should follow wherever BMPs are
implemented.

e As the segment, tributary, or sub-tributary with the worst problem is brought into compliance
with water quality standards, the monitoring effort should be moved to a less severe area
where the next set of BMPs would be implemented.

e Basic BMPs such as fencing and riparian buffer zones to keep cattle out of rivers and streams
should be required throughout the watershed. Also, failing on-site sewage treatment systems
within the watershed need to be replaced to improve the long-term health of the watershed.

Ongoing monitoring of water quality trends and activity implementation is essential in order to:

Show where water quality is improving

Help locate sources of pollution

Help indicate effectiveness of cleanup activities

Document achievement of compliance with state water quality standards

In addition to monitoring segments that have recommended target reductions, other segments are
recommended for monitoring (Table 21). These segments have limited data that show potential
exceedances of the water quality standards.

Table 21. Segments with limited data and recommended for further monitoring.

Waterbody Monitoring Location

*Chehalis River RM 74.6 (below Dillenbaugh Creek)
Chehalis River RM 106.3

Coal Creek RM 0.87 (at National Avenue)

Elk Creek RM 0.5 (near Doty)

NF Lincoln Creek RM 0.8 (at Lincoln Creek Road)

SF Lincoln Creek RM 1.4 (at Lincoln Creek Road)

NF Newaukum River | RM 0.3 (at Forest)

SF Newaukum River | RM 0.2 (at Forest)

* The proposed 2002 listing is being changed from Category 5 to Category 2 due to insufficient data.
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Water quality monitoring plans will continue to be implemented in different parts of the
watershed. Ecology is developing a comprehensive monitoring plan to help focus and coordinate
the monitoring being planned by various parties in the Chehalis Basin. These include those with
direct responsibility for implementing the TMDL, as well as those who serve in a coordinating
role such as the Chehalis Basin Partnership (CBP) and a water quality committee of the CBP.

Ecology’s comprehensive monitoring plan is due for completion during the summer of 2004.
The plan will identify the parties doing sampling as well as what, where, when, how, and why.
The plan is intended to serve as a Quality Assurance Project Plan that can guide the monitoring
work either individually or collectively by different parties throughout the basin. The monitoring
plan will be one outcome of a Detailed Implementation (cleanup) Plan for the Chehalis basin.

This TMDL study used the most current monitoring data available. While some data were from
last year (2003), others were from previous years. Land-use changes since the sampling took
place may have resulted in changes in pollution levels. Implementation of a monitoring strategy
should provide a more accurate picture of current water quality conditions in the basin. Ongoing
monitoring will help prioritize areas and strategies for cleanup.

If ambient monitoring data show that progress towards targets is not occurring, compliance water
quality monitoring will occur. Compliance monitoring will be designed to verify preliminary
data and then identify the specific sources of fecal coliform bacteria. Sampling over time will be
adjusted to locate the sources by narrowing the geographic area where contamination is
occurring.

A new sampling site in the Upper Chehalis River was added to Ecology's ambient monitoring
program in October 2001. This station at Prather Road will be in place at least through 2004.

Ecology, and EPA with use of their 319 nonpoint water quality protection grants, will continue
to support monitoring work by others throughout the basin:

e The Chehalis River Council will continue their Upper Chehalis sampling through 2004.

e Grant funding is expected to supplement monitoring by conservation districts and local
volunteer groups.

e A water quality education and monitoring project operated by Educational Service District
113 and the Chehalis Basin Education Consortium will continue to involve 4™ through
12" grade and community college students. By testing chemical and biological parameters,
the students will learn scientific methods and develop a better understanding and appreciation
for their watershed.

Data provided by non-Ecology sources will have positive informational value to help document
progress being made to meet the TMDL targets. Results also will help to refine and adapt water
cleanup strategies of the TMDL.
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Data Appendix

The Data Appendix is provided as a data supplement (zip file) in Excel at
http://www.ecy.wa.gov/biblio/0403004.html
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