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Using Water Quality Assessment for
Protection of Skokomish Reservation Waters

Reservation: Skokomish Watershed:
South Hood Canal-Salish Sea 247 square miles
6085 acres Agriculture (lower river valley)

27 miles of stream length Flows into Shellfish Beds
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The Skokomish River, with Hood Canal and Olympic Mountains
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Skokomish Reservation location
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Skokomish Environmental Programs FUNDING- EPA Performance Partnership Grant

GAP, CWA 319 - Nonpoint, CWA 106 - Tribal Water Quality Monitoring and Assessment
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Using CWA 106 to assess Water Quality

Skokomish Water Quality Monitoring (SWQM) Program

Monitor TMDL sites, Reservation surface waters for
Tribal Assessment Report (TAR).

Work with WA Dept of Ecology and local jurisdictions.



Reporting Data to WA Dept of Ecology

Submit annual summary of data for TMDL sites

Include photo observations

Report WQ violations

sl

Ekokomish Tribe Section 106 Water Quality
Report of Data and Observations Pertaining to
In the Skokomish River Watershed

October 25, 2018

Julizn sammens

The Skokemish Indian Tribe’s Water Quality program includes routine mor
bodies that have existing Total Maximum Daily Loads (TMDL's). These datz
Washington State Department of Ecology (DOE), who is tasked with invest
to the water guality data obtained by the Skakomish Tribe, staff take phat
activities that can exacerbate the known impairments, such as livestock i
are also shared with DOE.

This document outli
2018.

es the data obtained at these sites, as well as the ph

Water Quality Data
Fecal Coliform

During Fiscal Year 2018 [FY18), which covers October 1, 2017 through Sept
102 samples were collected, delivered & analyzed by the Skokomish Tribe.
Program. OF those 102 samples, 21 results were obtained for Fecal Colifor
Ofhase 21 resuts, 12 exceeded e targetfor the TWDL. See Table 1 for

N - Visit Start
‘StationiD, Location b

SWaM-11 Ten Acre Creek 7/18/2018
SWOM-11 Ten Acre Creek 8/25/2018
SWaM-11 Ten Acre Creek 9/11/2018
SWaM-11 Ten Acre Creek 5/12/2018

SWQM-7 | Purdy Creek (@ E. Sguigault) | 7/18/2018
SWQM-L | Skokomish Mainstem @ Hury 106 | 7/18/2018
SWOM-1 | Skokamish Mainstem @ Hury 106 | 9/11/2018
SWQM-1 | Skokemish Mainstem @ Hury 106 | 5/12/2018

SWQM-8 | Weaver Creek (@ W. Ra) | 4/11/2018
SWQM-8 | Weaver Creek (@ W. Skok Vi Re) | 7/18/2018
SWQM-8 | Weaver Creek (@ W. Ra) | 9/11/2018

SWOM-8 | Weaver Creek (@ W. Sipk \y Rd) | 5/12/2018
Table 1. Summary of results that exceeded targets for Skokomish TMDL$
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[Skokomish Tribe, Section 106 Water Qual
Report of Data and Observations Pertaining
Skokomish River Watershed

October. 2018
ulizn Sammeons, Weter Quality Speciaist

Skokamish Matural Resources.

The Skekemish Indisn Tribe's Water Quality program includes roui
waters that have existing Tatal Maximum Daily Loads (TMOL). Thes
\Washington State Department of Ecology (DOE), who is tasked wit
TMDL's. In addition to the water quslity data obtained by the Skokal
photos that show evidence of activities that can exacerbate the knol
livestock in riparisn buffers. These photos sre slso shared with DOK

This document outlines the dsts obtsined st these sites, as well as.
sampling during the 2012-2018 water year.

Water Quality Data
Fecal C

During the 2018-2018 water yesr (October 1, 2018 through Septem
Skokomish Tribe's Section 108 Water Quslity Monitoring Program.
samples from surface waters st established TMOL sites in the Skok
well es supplementsl nearby upstream end downstream location. A
successfully analyzed for Fecal Galiform et an scoredited Isborstory
results were obtainad for Fecal Coliform on established TMDL sites
excesded the target for the TMOL,
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Skokomish Tribe, Section 106 CWA Water Quality Program
Report of Data and Observations Pertaining to TMDL Sites
Skokomish River Watershed
October, 2020

Iuizn Sammons, Water Quality Specialist

skakomish Natural Resources

The Skokomish Indian Tribe's Water Quality program includes routine monitoring of surface waters that
have existing Total Maximum Daily Loads {TMDL). These data are shared with the Washington State
Department of Ecology (DOE], o assist with water quality attainment monitoring to assess if TMDL
target limits are being met. In addition to the water quality data obtained by the Skokomish Tribe,
photos are included which show evidence of activities that can exacerbate the known impairments, such
s livestock in riparian buffers. This wark helps focus implementation actions to reduce bacterial loading
in order to meet TMDL target values.

This document outlines the data obtained at these sites, as well as the photos taken during sampli
the water year 2020.

‘Water Quality Data
Fecal Coliform

During water year 2020 (October 1, 2018 through September 30, 2020) the Skokomish Tribe's Clean
Wiater Act Section 105 Water Quality Monitoring Program conducted 20 sample events, collecting a
total of 169 samples from surface waters at established TMDL sites in the Skokomish River watershed,
‘aswiell as supplemental nearby upstream and downstream location. All of these 169 samples were
succassfully analyzed for Fecal Caliform {FC) and E. Coll (EC) at  DOE-accredited laboratary. Of those
169 samples, 105 results were obtained for FC on the five established TMDL sites plus an additional
downstream site, including the Skokomish River at Highway 106; Ten Acre Creek; Purdy Creek; and two
locations on Weaver Creek (Skokomish Valley rd. bridge & Bourgault rd. bridge}. Data from a sampling
Iocation at the mouth of the rivar, referrad to a5 “Bobby Allens”, is included, as it is referanced inthe
initial TMDL study, which states that “Target FC leve's {load allocations) for the Skokomish River mouth
site... will need to be equal to or below the target levels for the Skokomish River at Highway 1067 For
evaluation purposes, the target FC level for the Skokomish River at Highway 106 was assigned to the
Bobby Allens site.




Developing TAR using R
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Building the rmarkdown file

bact_data <- alldata_swoMm
filter (DISPLAY_NAME== herichia coli" DISPLAY_NAME== 'Fecal Coliform")

greyscale_quartercolors <- c("[ENel" , "FRENY" , "grayd0”

geomean_quartercolors <- c("Eisai]", "] ", "#D55E00" , "#¥009E73]")

ninetieth_guartercolors <- c [Seuree’ Visual

GeoMeanSWQMguarter <- bact_d:

mutate (Year=year (START_DATI

group_by(StationID,DISPLAY. - .
mitarel : C:/Users/areynolds/OneDrive —

T e I:Ens N skokomish. org/Documents /R/RMarkdown/SWOM_TAR/FY22-FY23_TAR/MSWordStyletemplateFY22-23 TAR_DRAF

summarise , geomean=gr Tolmes
stdl d(In_resu
arthmeanof 1n=meai .
geomean2—exp (artl Teft
ninthIn=quantile
zstdln=arthmeano
geonintieth=exp(:
geonintieth2=exp

: true

: true
: citationsFY22FY23.bib
: apa-with-abstract.cs1

GeoMeanSwWQMguarter_wbm <- Ge:
merge (SWOM_benchmarkcriter:
mutate (pars_units=paste0(i-
knitr::opts_chunki$set(echo = FALSE, warning=FALSE, fig.topcaption=FALSE,
tab.cap.pre="Table",tab.cap.sep=":", tab.cap.style="Table Caption')

options (knitr.kable.NA
(RODBC)
(EnvStats)
(tidyvers
(webshot)

(cowplot)

(readx1)

Skokomish Indian Tribe

106 Assessment Report
Water Years 2022 & 2023
10/1/2021-9/30/2023

Prepared by:
Alena Reynolds
and
Seth Book
Skokomish Department of Natural Resources
N. 533 Tribal Center Road
(360) 877-2110
(360) 877-2113 FAX

February, 2024




Example of a Table in rmarkdown

Table ref (tab:tab8) below shows the number of sites sampled and exceedances of

benchmark/criteria per parameter during the assessment period of 2022-2023. Detailed
exceedances of samples collected per site during the assessment period per site can be found
in Table \@ref(tab:tabll) in Section IV B.

Table 8 below shows the number of sites sampled and exceedances of benchmark/criteria per parameter during the assessment period of
2022-2023. Detailed exceedances of samples collected per site during the assessment period per site can be found in Table 11 in Section IV B.
SWQMcounts 895
group_by 896 SwaMstatstbl B <- left_join(SwQMcounts_B,SwQMquals_B,
897 ("StationID', 'Parameter’)) Table 8: Exceedances of results collected during water years 2022 and 2023 per parameter.
mutate(: 898 SWQMstatstb1l B < _join(SwQMstatstb1_B,SWQMreject
899 ('StationID', 'Parameter

SWOMs tats_ . # of Inc.

filter SWQMstatsthbl12_B < _join( | Parameter DU Criteria Value it Count Flagged Rejected Ob Exceedances
group E) by=c('stationID", 'Parameter")) sites S.
T Dissolved oxygen (DO) Char Spawning and Rearing  10mg/L 14 97 43 14 83 40
swaMquaTs. < SAICET et hhenchmarks. ¢ Dissolved oxygen (DO)  >amon Rearing and 6.5mglL 2 10 2 1 9 7
filter(! bmhﬁexce% SUEL <= &l até}*bv Yo%t myexcsumi t tlextab le(AReedtest _B) Igration
T b) Tilter (DISPLAY NAME!= "Es¢ 4499 B e
) group_by(StationID,DISPLA' ;. 5 ) Dissolved oxygen . .
rename (F rename (Parameter_DISPLAY | 1022 PRI saturation Char Spawning and Rearing  90% sat 10 4 3 0 4 1
mutate (e mutate (DU=case_when ( (RESUL 4 . T
SWOMreject Use' : . " " . .
. D 1025 set_header_labels (Parameter = "Parameter", Dissolved oxygen Core Summer Salmonid o
filter(\ I _ ; (betwt {556 DU — "DU", saturation Habitat 90% sat 10 86 36 11 75 16
group_by ~'Salmonid Rearing and Migr: 1027 TR R LTEILTS = etk YR
rename (F (betwt 7 o iy : c e
. . A s 8 cntofsits = "# of sites", L i i
IR Core summer 5al923 Criter Count = "Count”, Escherichia coli Primary Contact 1MDI2NI100mL 1 9 1 1 8 8
'Char Spawning '924 - : ; Pl = Sl
N 2251 S fEEmE = Telemi L Fecal Coliform Shellfish Consumption 14 CFU/100mL 3 16 1 0 16 16
Rearing and Migrg,es e e e
e rop e e Fecal Coliform Shellfish Consumption 43 CFU/00mL 1 13 6 0 113 85
~'Char Spawning 927 g~ C
~'6.5 size= ) . ) N
Spawning and Re: 928 (& ] set_table_properties(layout - "autofit’ Temperature, water Char Spawning and Rearing 12°C 5 30 0 0 30 7
- (DO)") ~ set_caption(fp_p = tblalignment,
929 align_with_table — FALSE) pH All Low 6.5 1 9 0 1 8 1

saturation™) ~'C

saturati

1047
1048
1049
1050
1051 myexcsumft
1052
1053




allparameters <- unique(alldata_SwOM$parameters_ns)
boxpars_tempdata <- alldata_SwQM_) w1thbenchma.rks %%
group_by (DISPLAY_NAME, StationID) %>%
mutate (Mean=mean (RESULT_NUMBER,na.rm = TRUE)) %
filter (DISPLAY_NAME=="Temperature, water")

test_legend_labels <- c(expr‘ess1nn (bold("Aquatic Life Use")), "Aquatic Life Temp",
"Char Spawning and Rearing”,"Core Summer Salmonid”,
"Salmonid Rearing and Migration™)

test_legend_colors <- c(NA,
y 009E?3

55E |

"#007282 ')

boxpars_tempdata <- data.frame(boxpars_tempdata,stringsAsFactors = TRUE)

Temperature_water_boxplot <- ggplot(data=boxpars_tempdata, aes(x=StationID, y=RESULT_NUMBER))+
geom_boxplot )+
geom_point(data=boxpars_tempdata, inherit.aes = FALSE,aes(x=StationID,

y-Mean, color-"Eteelblued ).,
shape=18, size=4)+

Tabs (title=boxpars_tempdata$DISPLAY_NAME, x="Site ID", y=boxpars_tempdata$pars_units,
theme(axis.text.x = element_text(angle = 55, hjust=1))+
scale_color_manual(name="Legend",values="Eteelblued]", 1Tabels="Mean", guide = "none")+
geom_hline(size=0.75,aes (yintercept=aquatic_life, linetype="Aquatic Life Temp"),
color="H00BEZT" ) +
geom_hline(size=0.75,aes (yintercept=spawn_rear, linetype="Char Spawning and Rearing"),
color="FD55EDD") +
geom_hline(size=0.75,aes (yintercept=core_summer, linetype="Core Summer Salmonid"),
color="EEIR=") +
geom_hline(size=0.75,aes (yintercept=rear_migrate, linetype="Salmonid Rearing and Migration"),
color="EEITEEE") +
scale_linetype_manual (name = "Designated Use",
values = c(1,1,1,1),
guide = guide_legend(override.aes

fill="statiol

= list(color = ¢
"#O09E7 3",

"#D55E0Q",

5568420 BIPP

"Temperature_water_boxplot”
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Example of a Plot in
rmarkdown

Temperature, water

=
|

Designated Use
Aguatic Life Temp
Char Spawning and Rearing
Core Summer Salmonid

Salmonid Rearing and Migration

Site ID

: Box plot showing temperature values (YSI




Future work: Prepare to adapt early

Federal Water Quality Standards Regulation to Incorporate new tools and software to continue
Protect Tribal Reserved Rights —Coordinate to build capacity

with EPA to understand, convey to leadership * Share R code for TAR with other tribal technical
professionals

* Tribal Exchange Network Group (TXG) member-
EPA Exchange Network grant

* Northwest Indian Fisheries Commission R coding

Continue work on fish killing emerging group
contaminant- 6PPDq
* Proposed WA State Numeric Criteria for 6PPDq

* |TRC tire wear guidance (Sept, 2024)
* WA 6PPDq Chemical Action Plan
* Stormwater Retrofits

Watching: Baseline Water Quality Standard for
Reservations without Water Quality Standards:
what are the implications for Skokomish?




Skokomish Indian Tribe
Environmental Programs

Department of Natural Resources

Seth Book
sbook@skokomish.org
Alena Reynolds
areynolds@skokomish.org

(360) 877-5213

Questions?
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