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Chapter1 - Introduction

Overview

Budd Inlet does not meet Washington State water quality standards for dissolved oxygen (DO).
Located nextto Olympia- Washington State’s capital city - the waterbody is the southernmost

Figure 1. Location of the Budd Inlet watershed in southwestern Washington.

| Budd Inlet Watershed

Deschutes River

[ Buddinet
Il cevitol Lake

portion of the Puget Sound and the Salish Sea (Figure 1). The Deschutes Riveris the primary
tributary flowinginto Budd Inlet. Before it reaches Budd Inlet, the Deschutes River passes
through Capitol Lake and the Capitol Lake Dam.

Because Budd Inlet does not meet Washington State’s water quality standards for DO, it was
placed on the federal Clean Water Act Section 303(d) list of impaired waters, triggering the
development of this Total Maximum Daily Load (TMDL) study. A TMDL isa water quality
improvement planthat setslimits on all pollution sources. These limits are setat levelsneeded
to meet the DO water quality standards in Budd Inlet. More information on the TMDL process,
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the 303(d) list,and how Washington State complies with the federal Clean Water Act is found
on the Department of Ecology’s TMDL information websiteland in Appendix A.

Oxygen Depletionin Budd Inlet

Budd Inlet was first added to the 303(d) list for impaired waters in 1998, but its history of low
dissolved oxygenand environmental degradation extends decadesfarther intothe past. A
1986 study? commissioned by Ecology highlighted the problems caused by low DO withinthe
Inlet, inculpating low-DO conditions in fish kills and water quality violations extending back to
1971. Fishand other aquatic organismsrequire oxygen dissolved within the water column to
live and grow. If there is not enough DO in the water, their ability to function and reproduce is
impaired, they may flee, orin extreme cases they may die. Budd Inlet, like manyinlets within
Puget Sound, is sensitive to DO-impairment because circulation patterns trap water in the inlet,
which can exacerbate low-DO conditions. Humans further reduce DO in Budd Inlet by increasing
the amount of carbon and nitrogenthat enterthe waterbody, contributing to excess nutrients
in the waterbody, algal growth, and subsequent DO depletion. Appendix A provides further
details on the relationship between Budd Inlet water quality, DO levels, and nutrients.

This TMDL identifies specificsources of pollution that resultin Budd Inlet’s DO impairment, the
largest of whichis Capitol Lake. The shallow lake stimulates the excessive growth of freshwater
algae, which decompose once discharged to the marine waters of Budd Inletand resultin
significant oxygen depletion. The lake also changes natural flow patterns resultinginan
increased retentiontime in Capitol Lake and part of Budd Inlet (Albertson et al., 2010). Figure A-
10 showsthat when all other pollutant loads are kept constant, Capitol Lake drives minimum
DO levelsdownthroughout Budd Inlet, with particularly severe effects at the head of the inlet.
DO depletion attributable to Capitol Lake in Budd Inlet’s southernmost bottom-watersis as
large as 3 mg/L. More information on how Capitol Lake causes oxygendepletioninBudd Inletis
found in Appendices Aand D, the Department of Ecology’s (Ecology’s) 2015 Supplemental
Monitoring Report3, and Ecology’s 2012 Water Quality Study Findings Report?.

Additional human-caused (anthropogenic) sources of carbon and nitrogen enter Budd Inlet
from the Deschutes River watershed, the greater Puget Sound, and permitted facilities that
discharge into Budd Inlet. Sources that enter Budd Inletthrough the Deschutes Riverinclude
both upland discrete (point) sources subject to a National Pollutant Discharge Elimination
System (NPDES) permitand diffuse (nonpoint) sources such as agricultural runoff, onsite septic
systems, and unpermitted stormwater runoff. There are four wastewater treatment plants
(WWTPs) that discharge directly into Budd Inlet, and their permits require them to remove
organic compounds from wastewater before dischargingit to surface waters. LOTT, the largest

! https://ecology.wa.gov/Water-Shorelines/Water-quality/Water-improvement/Total-Maximum-Daily-Load-
process

2 https://apps.ecology.wa.gov/publications/SummaryPages/86e37.html

3 https://apps.ecology.wa.gov/publications/SummaryPages/1503002.html

4 https://apps.ecology.wa.gov/publications/SummaryPages/1203008.html
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WWTP within the watershed, has additional treatment processesin place that remove some
nitrogen from its effluent, though WWTPs are unable to remove all nutrients from the water
before discharge. Thus, they also contribute to DO depletionin Budd Inlet.

Puget Sound Nutrient Source Reduction Project

Ecology is currently developinganutrientreduction plan for the entire Puget Sound, called the
Puget Sound Nutrient Source Reduction Project (PSNSRP), to restore marine water quality to
meet DO standards. PSNSRP isusing the Salish Sea Model to determine the necessary nutrient
reductionsfor WWTPs and watershedsinorder to meetthese standards. A draft nutrient
management plan is scheduledto be releasedin 2024.

Budd Inletis connectedto the greater PugetSound, which allows for the free-flowing exchange
of water. Both natural and anthropogenicnutrientloads from nonpointand pointsources enter
Budd Inlet with each incomingtide. The anthropogenic nitrogen and carbon includes both
direct marine discharges to Puget Sound and discharges to rivers and streams that eventually
flowinto PugetSound. Collectively, they are known as external sources that contribute
anthropogenicnitrogen and carbon from outside Budd Inlet’s watershed.

The Budd Inlet TMDL and PSNSRP will rely on each other’s successful completionand
implementation. The Budd Inlet TMDL determines an aggregate load allocation, or “bubble
allocation,” for external sources to Budd Inlet. The PSNSRP will show how nutrient reduction
targets associated with the plan can meetthe bubble allocation determinedinthis TMDL; and
this TMDL will cap nutrientloads from Budd Inletat amounts generally below 1997 levels for
most sources (see Appendix A), in order to meet the PSNSRP’s larger nutrient reduction
schema.

Budd Inlet TMDL Process

Ecology began studying Budd Inlet, the DeschutesRiver, and Capitol Lake in the 1990s. All three
waterbodiesinclude numerous 303(d) listings. In 2015 Ecology submitted the freshwaterriver
portions of the TMDL to EPA for approval. The Deschutes River, Percival Creek, and Budd Inlet
Tributaries Multi-Parameter TMDL (Deschutes TMDL) includes TMDLs for 71 listings impaired by
fecal coliform, DO, pH, fine sediment, and temperature. This TMDL did not include any
allocations for nutrients aimed at protecting Capitol Lake or Budd Inlet. In 2018 EPA approved
sections of the Deschutes TMDL associated withtemperature impairmentsinthe mainstem
DeschutesRiver, Percival Creek, and Black Lake Ditch. EPA disapproved the remaining portions
of the TMDL. In accordance withthe Clean Water Act, EPA issued replacement TMDLs for these
disapproved listingsin 2020, which were subsequently revisedin 2021 in response to public
comments.> EPA’s TMDLs established nutrient allocations fortotal phosphorous (TP) and total
nitrogen (TN) in order to address DO and pH impairmentsin the Deschutes River watershed.
These TMDLs called for nutrientreductions of up to 80% based on existingcritical summer
conditionsin 2004 in the Deschutes River watershed upstream of Offut Lake but no reductions

5 https://www.epa.gov/system/files/documents/2021-08/tmdl-deschutes-august-2021. pdf
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in the downstream reaches. This TMDL establishes 65% daily load reductionsin anthropogenic
TN loads at the mouth of the Deschutes Riverand other Budd Inlet subwatersheds during April
through October. The daily TN loads between Novemberand March were capped at existing
condition for the 1997 water year. Meetingthese nutrientallocations isa component of this
TMDL’s strategy to achieve DO standards in Budd Inlet. In cases of overlappingallocations
between TMDLs, permittees must comply with the more stringent requirements.

Since the initial submission of the Deschutes TMDL in 2015, Ecology has prioritized the
development of a subsequent TMDL for the marine waters of Budd Inlet. Because the Budd
Inlet TMDL and the co-occurring development of the Capitol Lake/Deschutes Estuary Long-Term
Management Project Environmental Impact Statement, currently published in draft form®, will
likely affectthe long-term status and management of Capitol Lake, Ecology chose not to include
impairmentsin Capitol Lake in thisTMDL. However, if these projects do not resultin outcomes
that restore Capitol Lake and remove it from the 303(d) list, Ecology will needto complete a
TMDL for Capitol Lake. While this TMDL does not include allocations to protect water qualityin
Capitol Lake, it does include allocations for Capitol Lake aimed at protecting water qualityin
Budd Inlet. Ecology has not reviewed possible engineering designs for the long-term
management of the lake. Our allocations are based on the impact of the lake’s presence or
absence, according to water quality models of Budd Inlet.

Ecology used a mechanisticmodel to simulate water quality and hydrology in Budd Inlet. The
Budd Inlet model uses the Generalized Environmental Modeling System for Surface Waters
(GEMSS) and incorporates four modules (hydrodynamics, water quality, macrophytes, and
algae). The model simulates the physics, chemistry, and biology of Budd Inletand Capitol Lake
and was calibrated using observed water quality, circulation, and other geophysical data. The
physicsis driven by bathymetry; tidal movements; flows from rivers, lakes, and wastewater
treatment plants; and climaticconditions like wind, precipitation, and water circulation.
Chemistry and biology are linked through the cycling of nutrients and carbon.

Because 1997 isone of the years with the lowest DO levelsinthe historical record and there are
ample observations for model set-up and calibration, we determineditto be the ideal model
year for this TMDL (see Appendix F). The model was initially developed for LOTT’s Budd Inlet
ScientificStudy and has been modified and recalibrated by Ecology overthe past twenty years.
Ecology had versions of the model peer-reviewed between 2009 and 2012. The final version of
the model used to develop this TMDL went through an additional peerreviewin 2019 and
2020. More detailedinformation on the final model and peerreview are foundin Appendix D.
Further, Ecology conducted a supplemental modelingstudy (Appendix G) focusingon more
recent years (2006, 2008 and 2014) and utilizingamodeling system developed for
understandinglow DO dynamics inthe greater Puget Sound.

¢ https://capitollakedeschutesestuaryeis.org/library#DEIS
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A key finding of the Budd Inlet modeling studiesis that human-derived loadings of both
nitrogen and organic carbon compounds drive DO depletionin Budd Inlet. Further, hydraulic
modification from the presence of Capitol Lake isa major driver in exacerbatinglow DO,
particularlyin inner Budd Inlet. Because the TMDL must allocate reductionsto human sources,
the contribution from human sources must be quantified. With the use of the GEMSS model, as
describedin detailin Appendix D, we predict how water qualityin Budd Inlet will change when
inputs of pollution are changed. Ecology used the model to determine how much we needto
reduce the various sources of pollutionin order to meet DO water quality standards in Budd
Inlet.

Meeting the pollution limitssetin this TMDL will require action from all partners inthe
watershed. This TMDL calls for every human source of pollutionto be reduced inorder to meet
standards. Some pollution sourcesin the watershed have a permitfrom Ecology, allowing
pollution limits to be enforced during the permitting process. Other sources do not have
permits, and we rely on voluntary compliance through education and outreach, technical and
financial assistance, and enforcement when necessary. The implementation planin Chapter 3
describes what needsto be done to implement this TMDL.

Scope
This TMDL was developed to meet state water quality standards for DO in the marine waters of
Budd Inlet.

Washington’s 2018 Water Quality Assessmentincludes 13 segments within Budd Inlet that are
listed as category 5 (impaired) for DO. Table 1 and Figure 2 identify these listings.

Table 1. Waterbodies on the 2018 303(d) list addressed by this TMDL.

Waterbody Name Listing ID Reach Code (Assessment Unit ID)
Budd Inlet (Inner) 5852 47122A9F0_01 01
Budd Inlet (Inner) 5853 47122A9E0_01_01
Budd Inlet (Inner) 5862 47122A9G0_01_02
Budd Inlet (Inner) 5863 47122A8F9_01_01
Budd Inlet (Inner) 5864 47122A8G9 01 02
Budd Inlet (Outer) 7582 47122A910_01 01
Budd Inlet (Outer) 7583 47122B9A1 01 _01
Budd Inlet (Outer) 7584 47122A8J9 01 01
Budd Inlet (Outer) 7585 47122A911_01 01
Budd Inlet (Outer) 7586 47122B9A0_01_01
Budd Inlet (Outer) 7587 47122A9H1 01 01
Budd Inlet (Outer) 10188 47122A9)1_01_01
Budd Inlet (Outer) 81727 47122A9H0_01_01
Publication 22-10-012 October 2022 Page 11
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DO impairmentsinthis TMDL are addressed by limiting nitrogen (inthe forms of total nitrogen
and dissolved inorganicnitrogen) and carbon (inthe forms of total organic carbon and five -day
biological oxygen demand) that enter Budd Inlet. Additionally, since the Capitol Lake Dam alters
flow patterns and water quality within Budd Inlet, this TMDL limits the amount of DO depletion
that can occur due to this alteration. More informationisfound in Target Parameters.

This TMDL covers human and natural sources of pollution within the entire Budd Inlet
watershed that affect marine water DO concentrations. It also includes an aggregated
allocation, or “bubble allocation” for sources outside of the Budd Inlet watershed. Chapter 2
provides more detailson sources assigned allocationsinthis TMDL.

Publication 22-10-012 October 2022 Page 12
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Figure 2. Segmentsthat are listed asimpaired for dissolved oxygen in Budd Inlet.

2014-2018 303(d) segments listed for dissolved oxygen
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There are other 303(d) listed segmentsinBudd Inletfor bacteria, copper, nickel, and a number
of toxins that are foundin fishtissue, but this report does not address them. Adequately
addressingthese additional parameters would require a different analysis than addressingthe
sources of DO depletion. There are other ongoing efforts addressing toxicsedimentsin Budd
Inlet, including Ecology’s Toxics Cleanup Program?’, which has several sedimentcleanupsites8in
inner Budd Inlet. While addressing sources of nitrogen and carbon may also reduce some
sources of bacteria, a separate bacteria TMDL may be neededinthe future to address these
listings. The TMDL does not address the bacteria and phosphorus listingin Capitol Lake. It does
address Capitol Lake’s impact on DO in Budd Inlet. A separate TMDL will be needed for bacteria
and phosphorus in Capitol Lake if those impairments are not corrected.

A full climate change impact analysis was not included within the TMDL, howeverwe did
conduct a low-freshwater-flow analysis to assessthe impact of reduced estuarine flowsfor the
TMDL scenario due to climatological variability (see Appendix A for more details). Ecology
implements TMDLs usingan adaptive management framework which will allow forthe
continued re-evaluation of the TMDL. Adaptive management allowsfor the evolution of
restoration strategiesin light of changes occurring within the watershed (eg., changes in flow
and temperature patterns due to climate change). Our adaptive managementapproach is
outlinedinthe implementation plan.

Uses of the Waterbodies

Budd Inlet has a number of beneficial uses. The Washington State water quality standards
designate usesin WAC 173-201A-612. The usesthat applyto all of Budd Inletare aesthetics,
boating, commerce and navigation, harvesting of fish, and wildlife habitat. Otherusesapply
differently to northernand southern Budd Inletand are described below and shown in Figure 3
along with the applicable water quality criteria.

. Northern Budd Inlet (north of Squaxin Park at latitude 47°04’N) has the additional
designated uses of excellent aquaticlife, primary contact recreation, and shellfish
harvesting.

o Southern Budd Inlet (south of Squaxin Park at latitude 47°04’N) has the additional

designated uses of good aquatic life and secondary contact recreation.

Both the excellentand good aquatic life uses protect salmonid and other fish migration,
rearing, and spawning; clam, oyster, and mussel rearing and spawning; and crustaceans and
other shellfishrearingand spawning.

The most sensitive use for DO is aquatic life. Therefore, the TMDL'’s targeted DO levelsto
protect the aquatic life use in Budd Inlet protects all designated uses. For details, see Appendix
A. Background.

7 https://ecology.wa.gov/About-us/Who-we-are/Our-Programs/Toxics-Cleanup
8https://apps.ecology.wa.gov/cleanupsearch/site/2245#:~:text=The%20Department%200f%20%20Ecology%20beg
an,of%20the%20Puget%20Sound%20Initiative
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With each tidal cycle, water from the rest of Puget Sound enters and leaves Budd Inletat its
northern boundary. This TMDL addresses sources of pollution entering Budd Inlet from
elsewhere in Puget Sound. It also protects the rest of Puget Sound from sources of pollutionin
the Budd Inlet watershed that leave Budd Inlet. Additional details are also included in Appendix
A. Background.

Water Quality Criteria

The Washington State water quality standards (WQS) set criteria for DO in WAC 173-201A-210.
For excellentaquaticlife use, the lowest 1-day minimum DO allowed is 6.0 milligrams perliter
(mg/L). For good aquatic life use, the lowest 1-day minimum DO allowed is 5.0 mg/L.

Figure 3. Map of designated uses and numeric criteria for dissolved oxygen in Budd Inlet.

Designated Uses and
Applicable Numeric Criteria

: I:I Excellent Aquatic Life (6.0 mg/l)|
Primary Contact Recreation [

Good Aquatic Life (5.0 mg/l)
D Secondary Contact Recreation §

11l
3 -'. R
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Washington WQS define “measurable change” as a DO decrease of 0.2 mg/L or greater [WAC
173-201A-320(3)(b)]. For this TMDL, Ecology targets the applicable numericwater quality
criteriainits modelingscenarios and considers DO results that fall within this limit of
measurability to be acceptable. Using this definition, modeling shows that the recommended
actions within thisTMDL will bring all listings into compliance with DO criteriain WAC 173-
201A-210.

The WQS also include provisions forantidegradationin WAC 173-201A Part Ill. Because Budd
Inletviolates water quality standards for DO, the Tier | requirementsin section 310 apply. This
TMDL achieves the “appropriate and definitive steps” required by section 310(2) to “bring the
water quality back into compliance with the water quality standards.”

Target Parameters

The Budd Inlet TMDL meetsthe water quality standards for DO by addressing several human-
caused factors, which include nitrogen and organic carbon loads impacting DO concentrations.
An overview of the scientificlinkages between these pollutantsand DO is presentedin the
sectiontitled Links between Dissolved Oxygen, Nutrients, and Circulation in Marine and
Freshwater in Appendix A. Organic carbon and nitrogen are linked to Budd Inlet’s DO
concentrations via mechanisticmodeling as explainedin detail in Appendix D. The numeric
targets in the TMDL are nutrientloads for forms of nitrogen and carbon and a separate
allocationin the form of DO deficit for Capitol Lake. More information on the selection of the
targetsis foundin Table 2 and Appendix Aand D.

Dissolved Oxygen Deficit: DO deficitisthe difference betweenthe numericDO criteria as
defined by WQS and the actual, measured DO concentration at a given place and time. Capitol
Lake affects DO in Budd Inlet through both the increased production and decomposition of
organic matter and the alteration of hydrodynamics and flow patterns. Since nitrogen and
carbon allocations alone are not sufficient to mitigate Capitol Lake’s effecton Budd Inlet, we
account for the total cumulative effect of all oxygen-depletingsourcesin the form of DO deficit.
Ecology uses the Budd Inlet model to account for hydraulic changes due to Capitol Lake and
calculates the total impact on DO.

Nitrogen: Nitrogen enters Budd Inletfrom a variety of sources, such as WWTPs, stormwater
runoff, and nonpoint sources. While nitrogen is naturally presentin marine waters and marine
life requires nitrogen, too much nitrogenfuels excessive algae growth. When algae die and
decompose, oxygenis depleted. Nitrogen allocations are giveninthe form of dissolved
inorganic nitrogen (DIN) (DIN = ammonia + nitrate/nitrite) and total nitrogen (TN) (TN =
inorganic nitrogen + organic nitrogen). Organic and inorganic forms of nitrogen are presentin
TN and cycle through the system. DIN can be used directly by algae for growth. Organic
nitrogen can be convertedto an inorganic form via the process of remineralization. TN and DIN
play a role in biogeochemical reactions that can eventuallylead to DO depletion, and are both
usedin this TMDL to establish nitrogen allocations.

Publication 22-10-012 October 2022 Page 16
Budd Inlet TMDL for Dissolved Oxygen



Organic Carbon: Similarto nitrogen, organic carbon enters Budd Inlet from WWTPs,
stormwater, and nonpointsources. Organic carbon can also be generated by photosynthesis
withinthe water column, as in Capitol Lake. Capitol Lake produces anthropogeniccarbon
loading and dischargesit into Budd Inlet, but is not given allocations for organic carbon,
because the lake’s allocation for DO deficitincludesthe impact of increased organic carbon.
Organic carbon depletesoxygeninthe water column as it decomposesand is used as a source
of energy for bacteria. Since organic carbon decomposition both within the water column and
the sediments exerts DO demand, allocations of organic carbon are needed. Allocations for
organic carbon are giveninthis TMDL in the form of total organic carbon (TOC) and 5-day
biological oxygen demand (BODs) or dissolved organiccarbon (DOC). This TMDL uses several
organic carbon forms that are reflective of the parameters that source categories typically
measure, in order to facilitate implementation. Across all forms of organic carbon, allocations
do not exceed the load capacity. The bubble allocationis expressedinterms of TOC and DOC
because those parameters are used most commonly for measurementsin marine waters.
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Chapter 2 - TMDL Allocations

TMDL Formula

A waterbody’s loading capacity is the amount of a given pollutantthat a waterbody can receive
and still meetwater quality standards. The loading capacity providesa reference forcalculating
the amount of pollution reduction needed to bring a water body into compliance withthe
standards.

The portion of the receiving water’s loading capacity assigned to a particular pollution source is
a wasteload allocation or load allocation, depending onthe source. By definition, if the
pollutant comes from a pointsource, such as a municipal or industrial facility’s discharge pipe,
that facility’s share of the loading capacity is called a wasteload allocation. If the pollutant
comes from nonpoint sources, such as general residential or farm runoff, the cumulative share
is called a load allocation.

Human sources of nitrogen and carbon also enter Budd Inletat the openboundary with Puget
Sound. This includes both point sources and nonpoint sources of pollutionthat enter Puget
Sound’s marine waters directly and indirectly as discharges from rivers and streams. The Budd
Inlet TMDL determinesan aggregate load allocation, or bubble allocation, for these sources
external to Budd Inlet.

TMDLs must also considerseasonal variations and critical conditions, as shown in Appendix D.
The lowest annual DO concentrations in Budd Inlet usually occur near the head of the inlet
during the critical period of late summer, when algae that proliferatedinthe warmer months
beginto die and decay (see Appendix D5 for more information on this annual DO minimum).
While this critical period is the most important time to reduce oxygen-depleting pollutants
entering Budd Inlet, nutrient discharges that fuel algae growth must also be managed during
the preceding months. This TMDL sets monthly allocations across the duration of the year, with
tighter allocations duringthe critical period from April through October. The TMDL setsan
implicit margin of safety that takes into account any lack of complete knowledge about the
causes of the water quality problem or its loading capacity.

A TMDL is the sum of the wasteload allocations, load allocations, and margin of safety. The
TMDL must be equal to or less than the loading capacity. The formulathat describes this TMDL
is:

LC = Z WLA + bubble load allocation + z LA+ MOS

As shown inthe formula above, the overall loading capacity for Budd Inlet(Table 2) is equal to
the sum of the wasteload allocation (Table 3), the bubble load allocation (Tables 23 and 24), the
load allocation (Tables 25 and 26), and an implicit margin of safety (MOS). For example, the
loading capacity for TN in January (45,860 kg/day)is equal to the sum of the TN WLA allocation
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in January (3,670 kg/day), the bubble allocationfor TN inJanuary (2,470 kg/day from
anthropogenicsources and 38,800 kg/day from natural sources), and the load allocation for TN
in January (76 kg/day from Lewis County and 839 kg/day from Thurston County). Due to
rounding, the sum of these numbers may not exactly match the loading capacity. The TMDL
Calculationshown inTable 31 isequal to the annually averaged loading capacity.

Loading Capacity

A waterbody’s loading capacity is the sum of anthropogenic and naturally occurring pollutant
loading. The loading capacity is based on meetingthe DO standard at the most critical time of
the year (late summer/early fall; referto Appendix D) and in the most critical location within
Budd Inlet. By meeting water quality standards under these conditions, other areas of Budd
Inlet will, according to water quality models, also meet water quality standards.

Budd Inlet’s loading capacity is expressed for multiple parameters that must collectively be met
to attain DO criteria (Table 2). The loading capacity is expressed interms of daily loadsin
kg/day, averaged by month, and specified forall months of the year. An annual average daily
loading capacity isalso included. More details on the loading capacity are found in AppendixE.
The loading capacity includes sources from within the watershed as well as oceanic loads (both
natural background and anthropogenic) at the open boundary as described in Appendix D
(Establishing Open Boundary Water Quality for Reference and Other Scenarios).

Table 2. Budd Inlet total loading capacity.

Month TN (kg/day) DIN (kg/day) TOC (kg/day)
Jan 45860 33630 148660
Feb 37920 25010 100440
Mar 44600 30350 142400
Apr 37940 13180 134800
May 37970 14960 180400
Jun 33570 11720 153640
Jul 26320 8970 120740
Aug 27350 6750 167830
Sep 28120 7970 154670
Oct 35460 14580 138920
Nov 37870 16830 140570
Dec 46150 34460 156070

Annual 36610 18210 145280
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Wasteload Allocations

This section presents wasteload allocations (WLAs) for all pointsources of pollution. Thereis
one table for each NPDES permittee or group of permittees, dependingon permit type. All
WHLAs are givenin kilograms per day (kg/day), averaged by month. Table 3 summarizesthe total
wasteload allocations for all point sources withinthe Budd Inlet watershed. Additional
discussionand individual WLAs for each permitteeis presented laterin thissection and in
AppendixE.

Table 3. Wasteload allocations for all permitted sources (daily loads are expressed in kg/day and
are adjusted for each month.

Month TN (kg/day) DIN (kg/day) TOC (kg/day)
Jan 3670 2270 12940
Feb 2520 1720 7950
Mar 2470 1440 13900
Apr 980 570 3330
May 690 400 2540
Jun 590 320 2130
Jul 500 260 1440
Aug 470 230 1000
Sep 460 230 1030
Oct 730 460 2320
Nov 2100 1350 8190
Dec 3750 2280 14900

Annual 1580 960 5980

Wastewater Treatment Plants

There are four WWTPs (Figure 4) that discharge directly to Budd Inlet. This TMDL assigns them
allocations for all months of the year. Allocations for the months of April through October
representa reduction in WLAs from 1997 levels, covering the most critical period of August and
September. Octoberisincludedto ensure that the entire potential critical periodis considered.
Allocations for Novemberthrough March are also required as these loads may impact DO
during the critical period, and representa cap based on the 1997 water year. For LOTT, where
permitlimitsin terms of monthly average daily loads were available fora given month, they
were used as WLAs evenifthe WWTP performance, at times, was at or below these levels. For
other months or other facilities, where effluent limits did not exist, the current performance
(2016 — 2021) was used to establish WLAs as describedin Appendix E. More information about
WLAs and WWTP performance can be found in Ecology’s Permittingand Reporting Information
System (PARIS) database®.

° https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Water-quality-per mits-database
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Figure 4. WWTPs discharging to Budd Inlet and receiving allocationsin TMDL.

BOSTON HARBOR STP
TAMOSHAN STP /&

e 1

: " LOTT WASTEWATER TREATMENT PLANT |

= —

Permittee

LOTT Budd Inlet Water Reclamation Facility
Name

Permit Number | WA0037061

Permit Type Reclaimed Water Individual Permit
LELE ST Budd Inlet (directly)
Names
Listing ID of
Receivin 5852, 5853, 5862, 5863, 5864, 7582, 7583, 7584, 7585, 7586, 7587, 10188,
g 81727 (includesall DO listingsin Budd Inlet)
Water
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Table 4. LOTT, Municipal Wastewater Treatment Facility, Wasteload Allocations for Budd Inlet
TMDL.

TN DIN TOC BODs DOC
Month
(kg/day) | (kg/day) | (kg/day) | (kg/day) | (kg/day)
January 1147 900 2746 2558 2124
February 871 656 2746 2558 2124
March 476 300 2746 2558 2124
April 310 153 583 408 339
May 310 153 583 408 339
June 285 131 479 304 253
July 285 131 479 304 253
August 265 113 387 213 177
September 265 113 387 213 177
October 310 153 583 408 339
November 1091 850 2746 2558 2124
December 1203 950 2746 2558 2124

Additional permit information:
e Permittee will continue with monitoringinaccordance with current permit(s).

e Any pre-existingeffluentlimitsincludedin LOTT’s permit and not modified inthe

table above, shall be maintained as writtenin the permit. This includes annual BODs
limits.

e Numbersare intendedtobe applied on an average monthly basis.

e TN, DOC, and TOC allocations are assumed to be met if DIN and BOD allocations are
met. (See Appendix Efor WWTP regression equations). It is not necessary for TN and
TOC allocationsto be translatedinto permit effluentlimits since meeting DIN and
BOD:s limits will ensure these allocations are met.

Publication 22-10-012 October 2022 Page 22
Budd Inlet TMDL for Dissolved Oxygen




Permittee
Name

Boston Harbor Sewage Treatment Plant

Permit Number

WA0040291

Permit Type Municipal NPDES Individual Permit

Waterbody .

Names Budd Inlet (directly)

Listing ID of

Receivin 5852, 5853, 5862, 5863, 5864, 7582, 7583, 7584, 7585, 7586, 7587, 10188,
Water & 81727 (includesall DO listingsin Budd Inlet)

Table 5. Boston Harbor, Municipal Wastewater Treatment Facility, Wasteload Allocations for Budd

Inlet TMDL.
Month TN DIN TOC BODs DOC
(kg/day) | (kg/day) | (kg/day) | (kg/day) | (kg/day)
January 7.4 5.4 9.7 6.4 3.5
February 7.4 5.4 9.7 6.4 3.5
March 7.4 5.4 9.7 6.4 3.5
April 7.4 5.4 9.8 6.4 3.5
May 7.4 5.4 9.8 6.4 3.5
June 7.4 5.4 9.8 6.4 3.5
July 7.4 5.4 9.8 6.4 3.5
August 7.4 5.4 9.8 6.4 3.5
September 7.4 5.4 9.8 6.4 3.5
October 7.4 5.4 9.8 6.4 3.5
November 7.4 5.4 9.7 6.4 3.5
December 7.4 5.4 9.7 6.4 3.5

Additional permit information:

Permittee will continue with monitoringinaccordance with current permit(s).

Any pre-existing effluentlimitsincludedin Boston Harbor’s permitand not modified

in the table above, shall be maintained as written inthe permit.

Numbers are intended to be applied on an average monthly basis.

TN, DOC, and TOC allocations are assumedto be met if DIN and BOD allocations are
met. (See Appendix Efor WWTP regression equations). It isnot necessary for TN and
TOC allocationsto be translated into permit effluentlimits since meeting DIN and

BODs limits will ensure these allocations are met.
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Permittee
Name

Seashore VillaSewage Treatment Plant

Permit Number

WAO0037273

Permit Type Municipal NPDES Individual Permit

Waterbody | 5 44 Inlet (directly)

Names

Listing ID of

Receivin 5852, 5853, 5862, 5863, 5864, 7582, 7583, 7584, 7585, 7586, 7587, 10188,
Water g 81727 (includesall DO listingsin Budd Inlet)

Table 6. Seashore Villa, Municipal Wastewater Treatment Facility, Wasteload Allocations for Budd

Inlet TMDL.
Month TN DIN TOC BODs DOC
(kg/day) | (kg/day) | (kg/day) | (kg/day) | (kg/day)

January 4.9 2.7 2.9 1.7 0.9
February 4.9 2.7 2.9 1.7 0.9
March 4.9 2.7 2.9 1.7 0.9
April 4.9 2.7 2.9 1.7 0.9
May 4.9 2.7 2.9 1.7 0.9
June 4.9 2.7 2.9 1.7 0.9
July 4.9 2.7 2.9 1.7 0.9
August 4.9 2.7 2.9 1.7 0.9
September 4.9 2.7 2.9 1.7 0.9
October 4.9 2.7 2.9 1.7 0.9
November 4.9 2.7 2.9 1.7 0.9
December 4.9 2.7 2.9 1.7 0.9

Additional permit information:

Permittee will continue with monitoringinaccordance with current permit(s).

Any pre-existing effluentlimitsincludedin Seashore Villa’s permit and not modifiedin
the table above, shall be maintained as writtenin the permit.

Numbers are intended to be applied on an average monthly basis.

TN, DOC, and TOC allocations are assumedto be met if DIN and BOD allocations are
met. (See Appendix Efor WWTP regression equations). It isnot necessary for TN and
TOC allocationsto be translated into permit effluentlimits since meeting DIN and

BODs limits will ensure these allocations are met.
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Permittee
Name

Tamoshan SewageTreatmentPlant

Permit Number

WAOQ0037290

Permit Type Municipal NPDES Individual Permit

L ELC L Budd Inlet (directly)

Names

Listing ID of

Receivin 5852, 5853, 5862, 5863, 5864, 7582, 7583, 7584, 7585, 7586, 7587, 10188,
Water : 81727 (includesall DO listingsin Budd Inlet)

Table 7. Tamoshan, Municipal Wastewater Treatment Facility, Wasteload Allocations for Budd

Inlet TMDL.
Month TN DIN TOC BODs DOC
" (ke/day) | (kg/day) | (kg/day) | (kg/day) | (kg/day)
January 4.4 2.7 7.5 5.0 2.7
February 4.4 2.7 7.5 5.0 2.7
March 4.4 2.7 7.5 5.0 2.7
April 4.4 2.7 7.5 5.0 2.7
May 4.4 2.7 7.5 5.0 2.7
June 4.4 2.7 7.5 5.0 2.7
July 4.4 2.7 7.5 5.0 2.7
August 4.4 2.7 7.5 5.0 2.7
September 4.4 2.7 7.5 5.0 2.7
October 4.4 2.7 7.5 5.0 2.7
November 4.4 2.7 7.5 5.0 2.7
December 4.4 2.7 7.5 5.0 2.7

Additional permit information:

Permittee will continue with monitoringin accordance with current permit(s).

Any pre-existing effluentlimitsincludedin Tamoshan’s permitand not modifiedin the
table above, shall be maintained as writtenin the permit. This includes annual BODs

limits.

Numbers are intended to be applied on an average monthly basis.
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e TN, DOC, and TOC allocations are assumed to be met if DIN and BOD allocations are
met. (See Appendix Efor WWTP regression equations). It isnot necessary for TN and
TOC allocations to be translated into permit effluent limits since meeting DIN and
BODs limits will ensure these allocations are met.

Municipal Stormwater

The Cities of Lacey, Olympia, and Tumwater, and Thurston County hold Phase Il Municipal
Stormwater Permitsin the Budd Inlet watershed. The Washington State Department of
Transportation is a Phase | permitholderwith permit coverage in both Phase | and Phase Il
areas. The Department of Enterprise Services (DES) and Port of Olympia have secondary
coverage for the Capitol Campus and Port properties, respectively. The current Western
Washington Phase Il Municipal Stormwater Permit, issuedin 2019, is the third version of the
Permit. The first was issuedin 2007. Figure 5 shows demarcations for these different
jurisdictions. As permits are developed andissued, Ecology will provide opportunities for
permittee and stakeholderengagement with respectto permits’ TMDL-related obligations, so
that permittees may plan and budget accordingly — a recommendation made by the 2024
Western Washington Municipal Stormwater General Permit Reissuance Ad Hoc White Paper10
for TMDLs. If MS4 boundaries change, drainage areas and allocations between MS4 permittees
may change accordingly, though the total allocation between all permittees will remain
constant.

This TMDL assigns municipal stormwaterallocations for all months, with reductions with
respect to the 1997 water year for the months of April through October. These reductionswere
calculated based on the estimated relative contribution from each jurisdiction based on
acreage and other variablesas described in Appendix E. This covers the most critical period of
late summer (August and September). Early fall may also comprise part of the critical period,
and October isincluded to ensure that the entire potential critical periodis covered.

Allocations were developed forfour parameters (TN, DIN, TOC and BODs). In the case of TN,
both forms of nitrogen (organic and inorganic) were includedinthe calculations. We useda
variety of sources to estimate allocations for each of the four parameters, as detailedin
AppendixE.

Allocations outside of the critical period are also required as these loads may impact DO during
the critical period, and representa cap based on the 1997 water year. Model predictionsfor
the TMDL scenario showed that 1997 anthropogeniclandbased loads flowingintothe inlet
during winter months resulted in meeting water quality standards in Budd Inlet.

10 https://www.wastormwatercenter.org/wp-content/uploads/TMDL_Ad_Hoc_White_Paper-FINAL.pdf
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Figure 5. Municipal stormwater permittees and pemit coverages areas in Budd Inlet’s
contributing watersheds.

4 |:| City of Lacey

| [ ] city of Olympia
I:l City of Tumwater
|:| Thurston County

|:| Department of Transportation

Department of Enterprise Services

- Port of Olympia

:l Not under stormwater permit coverage
Outside of Budd Inlet Watershed

Permittee

Name City of Lacey

Permit Number | WAR045011

Permit Type Western Washington Phase || Municipal Stormwater General Permit
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Waterbody
Names

Budd Inlet (via Deschutes Riverand/or tributaries)

Listing ID of
Receiving
Water

5852, 5853, 5862, 5863, 5864, 7582, 7583, 7584, 7585, 7586, 7587,
10188, 81727 (includesall DO listingsin Budd Inlet)

Table 8. City of Lacey, Western Washington Phase Il Municipal Stormwater Permit, Wasteload
Allocations for Budd Inlet TMDL.

Month TN (kg/day) DIN (kg/day) TOC (kg/day) | BODs (kg/day)
January 373 166 1533 320
February 227 128 679 103
March 285 135 1641 367
April 88 44 335 73
May 43 22 222 40
June 35 18 189 31
July 23 11 93 20
August 20 10 60 12
September 20 11 56 12
October 49 30 167 35
November 129 47 609 112
December 373 155 1730 415

Additional permit information:

e |nadditionto existing permitting requirements, permittees must:

e Best management practices (BMPs) are requiredin all stormwater permitsto protect
designated aquatic life uses.

e Ecology estimatesthat in order to meetthe wasteload allocations shown above,
reductions of 65-70% of the anthropogenicportion of the discharges will be needed
relative to 1997 levels. Because the model uses 1997 loadings that predate the first

Western Washington Phase || Municipal Stormwater Permit, we anticipate the level of
reduction needed may be significantly less.

e To complywith this TMDL permittees must continue to comply with all elements of
the permit.

o Track any BMPs implemented to meetthe TMDL, and implement nutrient
control BMPs as needed. Priority areasinclude those that drain more directly

to Budd Inlet.
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o Through a combination of analysis and/or monitoring, assess current
stormwater loadingto determine compliance with allocations.

Permittee Name City of Olympia

Permit Number WARO045015

Permit Type Western Washington Phase Il Municipal Stormwater General Permit

Waterbody Names | Budd Inlet(directly and via Deschutes River and/or tributaries)

Listing ID of 5852, 5853, 5862, 5863, 5864, 7582, 7583, 7584, 7585, 7586, 7587,
Receiving Water 10188, 81727 (includesall DO listingsin Budd Inlet)

Table 9. City of Olympia, Phase Il Municipal Stormwater Permit, Wasteload Allocations for Budd
Inlet TMDL.

Month TN (kg/day) DIN (kg/day) TOC (kg/day) BOD; (kg/day)
January 388 212 1673 306
February 274 159 998 155

March 326 179 1846 334

April 107 65 499 88
May 72 46 419 71
June 62 38 355 55
July 47 26 256 43
August 47 23 154 26
September 42 24 173 29
October 84 59 442 77
November 185 100 1236 233
December 406 228 2211 444

Additional permit information:

e BMPs are requiredin all stormwater permits to protect designated aquatic life uses.

e Ecology estimatesthatin order to meetthe wasteload allocations shown above,
reductions of 65-70% of the anthropogenicportion of the discharges will be needed
relative to 1997 levels. Because the model uses 1997 loadings that predate the first

Western Washington Phase || Municipal Stormwater Permit, we anticipate the level of
reduction needed may be significantly less.

e To complywith this TMDL permittees must continue to comply with all elements of the
permit.

e |nadditionto existing permitting requirements, permittees must:

Publication 22-10-012 October 2022 Page 29
Budd Inlet TMDL for Dissolved Oxygen




o Track any BMPs implemented to meetthe TMDL, and implement nutrient control

BMPs as needed. Priority areas include those that drain more directly to Budd
Inlet.

o Through a combination of analysis and/or monitoring, assess current stormwater
loadingto determine compliance with allocations.

Permittee Name City of Tumwater

Permit Number WARO045020

Permit Type Western Washington Phase Il Municipal Stormwater General Permit
W

ey Budd Inlet (via Deschutes Riverand/or tributaries)
Names

Listing ID of 5852, 5853, 5862, 5863, 5864, 7582, 7583, 7584, 7585, 7586, 7587,
Receiving Water 10188, 81727 (includesall DO listingsin Budd Inlet)

Table 10. City of Tumwater, Phase Il Municipal Stormwater Permit, Wasteload Allocations for Budd
Inlet TMDL.

Month TN (kg/day) DIN (kg/day) TOC (kg/day) | BODs(kg/day)
January 824 399 3373 649
February 538 317 1649 233
March 637 329 3622 735
April 206 116 860 169
May 110 65 595 99
June 88 50 507 78
July 58 30 273 50
August 59 27 170 30
September 52 27 177 31
October 124 81 517 92
November 317 145 1765 310
December 807 369 3939 863

Additional permit information:

e BMPs are requiredin all stormwater permits to protect designated aquatic life uses.

e Ecology estimatesthat in order to meetthe wasteload allocations shown above, reductions
of 65-70% of the anthropogenicportion of the discharges will be needed relative to 1997
levels. Because the model uses 1997 loadings that predate the first Western Washington
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permit.

Phase Il Municipal Stormwater Permit, we anticipate the level of reduction needed may be
significantly less.

e To complywith this TMDL permittees must continue to comply with all elements of the

e |nadditionto existing permitting requirements, permittees must:

o Track any BMPs implemented to meetthe TMDL, and implement nutrient control
BMPs as needed. Priority areas include those that drain more directly to Budd Inlet.

o Through a combination of analysisand/or monitoring, assess current stormwater
loadingto determine compliance with allocations.

Permittee Name

Thurston County

Permit Number

WARO045025

Permit Type

Western Washington Phase || Municipal Stormwater General Permit

Waterbody Names

Budd Inlet (directly and via Deschutes River and/or tributaries)

Listing ID of Receiving
Water

5852, 5853, 5862, 5863, 5864, 7582, 7583, 7584, 7585, 7586, 7587,
10188, 81727 (includesall DO listingsin Budd Inlet)

Table 11. Thurston County, Phase Il Municipal Stormwater Permit, Wasteload Allocations for Budd

Inlet TMDL.
Month TN (kg/day) DIN (kg/day) TOC (kg/day) BOD; (kg/day)
January 587 377 1894 308
February 366 288 906 112
March 453 307 2072 357
April 140 100 447 74
May 72 55 308 44
June 60 45 264 34
July 40 28 143 22
August 37 25 88 14
September 37 27 95 15
October 88 75 276 43
November 228 127 943 142
December 606 367 2250 414

Additional permit information:

e BMPs are requiredin all stormwater permits to protect designated aquatic life uses.
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e Ecology estimatesthatin order to meetthe wasteload allocations shown above, reductions of
65-70% of the anthropogenicportion of the discharges will be neededrelative to 1997 levels.
Because the model uses 1997 loadingsthat predate the first Western Washington Phase |l

Municipal Stormwater Permit, we anticipate the level of reduction needed may be significantly
less.

e To complywith this TMDL permittees must continue to comply with all elements of the permit.
e |nadditionto existing permittingrequirements, permittees must:

o Track any BMPs implemented to meetthe TMDL, and implement nutrient control BMPs
as needed. Priority areas include those that drain more directly to Budd Inlet.

o Through a combination of analysis and/or monitoring, assess current stormwater loading
to determine compliance with allocations.

Permittee Name Department of Transportation

Permit Number WARO043000

Permit Type WSDOT Municipal Stormwater General Permit

Waterbody Names Budd Inlet (directly and via Deschutes River and/or tributaries)
Listing ID of Receiving | 5852, 5853, 5862, 5863, 5864, 7582, 7583, 7584, 7585, 7586, 7587,
Water 10188, 81727 (includesall DO listingsin Budd Inlet)

Table 12. Department of Transportation, Phase |l Municipal Stormwater Permit, Wasteload
Allocations for Budd Inlet TMDL.

Month TN (kg/day) DIN (kg/day) TOC (kg/day) BOD; (kg/day)
January 77 35 330 68
February 51 27 168 26
March 61 30 354 75
April 21.1 11.2 88.2 18.0
May 11.4 6.3 66.7 11.6
June 9.3 4.9 57.8 9.0
July 6.3 3.0 32.2 6.2
August 6.1 2.8 20.1 3.9
September 5.5 2.8 20.8 4.0
October 12.7 7.7 57.1 11.2
November 30.2 12.7 176.3 34.1
December 75.8 33.8 388.8 89.8
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Additional permit information:

e BMPs are requiredin all stormwater permits to protect designated aquatic life uses.

e Ecology estimatesthat in order to meetthe wasteload allocations shown above,
reductions of 65-70% of the anthropogenicportion of the dischargeswill be needed
relative to 1997 levels. Because the model uses 1997 loadings that predate the first
Western Washington Phase || Municipal Stormwater Permit, we anticipate the level of
reduction needed may be significantly less.

e To complywith this TMDL permittees must continue to comply with all elements of the

permit.

e Inadditionto existing permittingrequirements, permittees must:

o Track any BMPs implemented to meetthe TMDL, and implement nutrient control
BMPs as needed. Priority areas include those that drain more directly to Budd Inlet.

o Through a combination of analysis and/or monitoring, assess current stormwater

loadingto determine compliance with allocations.

Permittee Name

Department of Enterprise Services

Permit Number

WARO045210

Permit Type

Western Washington Phase Il Municipal Stormwater General Permit

Waterbody Names

Budd Inlet (via Capitol Lake)

Listing ID of Receiving

Water

5852, 5853, 5862, 5863, 5864, 7582, 7583, 7584, 7585, 7586, 7587,

10188, 81727 (includesall DO listingsin Budd Inlet)

Table 13. Department of Enterprise Services, Phase Il Municipal Stormwater Permit, Wasteload
Allocations for Budd Inlet TMDL.

Month TN (kg/day) DIN (kg/day) TOC (kg/day) BOD; (kg/day)
January 16.5 9.9 57.9 12.4
February 10.5 7.1 30.1 5.4
March 13.9 8.5 60.8 13.4
April 5.7 3.8 16.9 3.2
May 2.9 2.0 15.4 2.3
June 2.3 1.5 14.5 1.8
July 1.5 0.9 7.0 1.4
August 1.3 0.8 4.4 0.9
September 1.3 0.8 4.3 0.9
October 3.1 2.2 11.0 2.4
November 6.4 3.6 26.5 5.1
December 16.2 9.8 67.1 15.7
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Additional permit information:
e BMPs are requiredin all stormwater permits to protect designated aquatic life uses.

e Ecology estimatesthat in order to meetthe wasteload allocations shown above, reductions
of 65-70% of the anthropogenicportion of the discharges will be needed relative to 1997
levels. Because the model uses 1997 loadings that predate the first Western Washington
Phase Il Municipal Stormwater Permit, we anticipate the level of reduction needed may be
significantly less.

e To complywith this TMDL permittees must continue to comply with all elements of the
permit.

e |nadditionto existing permitting requirements, permittees must:

o Track any BMPs implemented to meetthe TMDL, and implement nutrient control
BMPs as needed. Priority areas include those that drain more directly to Budd Inlet.

o Through a combination of analysisand/or monitoring, assess current stormwater
loadingto determine compliance with allocations.

Permittee Name Port of Olympia
Permit Number WARO045206
Permit Type Western Washington Phase Il Municipal Stormwater General Permit

Waterbody Names Budd Inlet (directly)

Listing ID of Receiving | 5852, 5853, 5862, 5863, 5864, 7582, 7583, 7584, 7585, 7586, 7587,
Water 10188, 81727 (includesall DO listingsin Budd Inlet)

Table 14. Port of Olympia, Phase Il Municipal Stormwater Permit, Wasteload Allocations for Budd
Inlet TMDL.

Month TN (kg/day) DIN (kg/day) TOC (kg/day) BOD; (kg/day)
January 2.7 1.5 16.0 3.4
February 2.2 1.2 11.5 2.3
March 2.9 1.5 17.1 3.3
April 1.1 0.6 4.7 0.7
May 1.0 0.5 6.2 1.2
June 0.9 0.5 4.8 0.8
July 0.9 0.4 5.1 0.9
August 0.7 0.4 3.3 0.6
September 0.7 0.4 3.2 0.6
October 1.1 0.7 6.3 1.3
November 1.4 0.8 10.7 2.2
December 2.6 1.6 21.2 4.6
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Additional permit information:
e BMPs are requiredin all stormwater permits to protect designated aquatic life uses.

e Ecology estimatesthatin order to meetthe wasteload allocations shown above,
reductions of 65-70% of the anthropogenicportion of the discharges will be needed
relative to 1997 levels. Because the model uses 1997 loadings that predate the first
Western Washington Phase Il Municipal Stormwater Permit, we anticipate the level of
reduction needed may be significantly less.

e To complywith this TMDL permittees must continue to comply with all elements of the
permit.

e |nadditionto existing permittingrequirements, permittees must:

o Track any BMPs implemented to meetthe TMDL, and implement nutrient control
BMPs as needed. Priority areas include those that drain more directly to Budd Inlet.

o Through a combination of analysis and/or monitoring, assess current stormwater
loadingto determine compliance with allocations.

Fish Hatcheries

The Washington Department of Fish and Wildlife (WDFW) currently operates the Tumwater
Falls Fish Hatchery on a seasonal basis at production levels underthe threshold requiringan
Upland Fish Hatchery General Permit. Additionally, WDFW plans to build a new hatchery on the
DeschutesRiver. Ecology has included an allocation for the combined discharge of both of these
facilities, evenif the Tumwater Falls facility remains under the permit production threshold.

Permittee Name Department of Fish and Wildlife
Permit Number N/A
Permit Type No current permit
Waterbody Names Budd Inlet (via Deschutes Riverand/or tributaries)
Listing ID of Receiving 5852, 5853, 5862, 5863, 5864, 7582, 7583, 7584, 7585, 7586, 7587,
Water 10188, 81727 (includesall DO listingsin Budd Inlet)
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Table 15. Fish Hatcheries and Department of Fish and Wildlife Wasteload Allocation for Budd Inlet
TMDL.

Month TN (kg/day) DIN (kg/day) TOC (kg/day) BOD; (kg/day)
January 3 3 31 4
February 9 9 125 11
March 14 13 168 26
April 18 16 156 24
May 14 9 72 12
June 4 3 41 9
July 5 5 25 4
August 4 4 26 3
September 5 5 23 2
October 5 5 43 4
November 6 5 42 5
December 7 7 49 8

Additional information:

e Wasteload allocations shall be translated into permiteffluentlimitsforall facilities. The
total of the permiteffluent limits must not exceed the WLA.

e |f the Tumwater Falls Hatchery does not obtain a permit, its effluent discharge should be
estimated and the cumulative loading from this facility and any other fish hatchery must
not exceed the WLA.

e DeschutesRiverinfluentloading may be subtracted from final loading at point of
discharge.

o Permiteffluentlimits may be defined based ontimeframes different than monthly, such as

seasonal, while remaining consistent with the associated wasteload allocations developed
in thisTMDL study.
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Capitol Lake

Capitol Lake is managed by the Department of Enterprise (DES) services. To derive an allocation
for Capitol Lake we remove the Capitol Lake Dam from the Budd Inlet model and determine the
modeled DO under the TMDL scenarioin Budd Inlet. Capitol Lake’s wasteload allocationiis the
minimum difference betweenthe modeled DO inBudd Inlet across all grid cells and the water
quality standard. The allocation isfor the total DO deficitthe lake may cause in Budd Inlet.

Permittee Name Department of Enterprise Services

Permit Number N/A

Permit Type No current permit

Waterbody Names Budd Inlet (directly)

Listing ID of Receiving 5852, 5853, 5862, 5863, 5864, 7582, 7583, 7584, 7585, 7586, 7587,
Water 10188, 81727 (includesall DO listingsin Budd Inlet)

DES may not deplete dissolved oxygen levelsin Budd Inlet at any time or location beyond the
impact of the natural estuary condition. The natural estuary conditionis describedin Appendix

D.

If DES continues to manage the waterbody differently thanthe natural estuary condition,
Capitol Lake must not cause water quality standards violations at any time or location in Budd
Inlet. The amount of DO deficitthe lake may cause in Budd Inletvaries by locations. DO varies
temporally and by location, as described within Appendix E. DES must show how water quality
standards will be metthrough mechanisticwater quality modeling using the same assumptions
as this TMDL. DES must submitany requestfor an alternative to Ecology, and may implement
an alternative if approved by Ecology under an administrative order.

By meetingthis allocation, DES provides capacity for other dischargesinto Budd Inlet. DES’s
inability to meet this WLA will jeopardize other pointand nonpoint source load allocationsinto

Budd Inlet.
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Other Permittees

The remaining permittees are not expected to contribute a significantamount of nitrogen and
organic carbon and have allocations based on stormwater generated on the property. In cases
of overlappingallocations between this plan and the Deschutes River TMDLs, permittees must
comply withthe more stringentrequirements. Allocations are based on estimates of existing
loading and reductions are generally not required. Aggregated allocations for permitting types
are found in Tables 20-22.

The Port of Olympiaholds an Industrial NPDES Individual Permitfor the operation of a
groundwater pump and treat systemthat discharges into Inner Budd Inletvia LOTT’s outfall.
The permitregulatesthe discharge of 14,400 gallons per day of treated groundwater from a
Model Toxics Control site.

The Port of Olympiaalso holds a Boatyard General Permit for the operation of Swantown
Boatworks. The Boatyard GP covers facilities that build, maintain, or repair small vesselsand
discharge stormwater to waters of the State or generate wastewater from a pressure washing
process.

The Sand and Gravel General Permits cover facilities that are associated with sand and gravel
operations, concrete batch plants, or asphalt batch plants and discharge process water,
stormwater, or mine dewatering water into waters of the State. There are currently 11 Sand
and Gravel GP permitteesinthe Budd Inlet watershed, listed belowin Table 16. Some sand and
gravel permittees may discharge to groundwater or ditchesinstead of directly to surface water.
We include them in the aggregated allocation as a margin of safety. The aggregated allocation
accounts for turnover inindividually listed permittees overtime.

Table 16. Current Sand and Gravel GP Permitteesincluded in aggregate allocation.

Permit Number Permittee Name
WAG501275 Thurston County PW Rainier Pit
WAG501357 Segale Properties LLC OlympiaPit
WAG501236 CW O'Neill Pit
WAG501042 Lakeside Industries OlympiaAirport
WAG501037 Alpine Sand & Gravel Alpine Pit
WAG501029 Holroyd Co Tumwater Plant 6
WAG501118 Black Lake Quarry
WAG501199 Tumwater Ready Mix Plant
WAG501507 Concrete RecyclersInc
WAG501431 Sundberg Sand and Gravel
WAG501231 Deschutes Aggregate & Recycle -Waldrick Road
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The Industrial Stormwater General Permit (ISGP) covers most industrial facilities and requires
them to monitor, measure, and reduce stormwater leavingtheirsite. Some industries have
benchmarks relevantto this TMDL, which were consideredin our analysis. There are currently
16 facilities with permit coverage under the ISGP, listed below in Table 17. Some industrial
stormwater permittees may discharge to groundwater or ditches instead of directly to surface
water, and one facility has a “conditional no exposure exemption.” They are includedin the
aggregated allocation. The aggregated allocation accounts for turnover in individually listed

permitteesovertime.

Table 17. Current Industrial Stormwater GP Permitteesincluded in aggregate allocation.

Permit Number Permittee Name
CNE308879 Regency Technologies
WARQ000084 Intercity Transit
WARQ000106 Dunlap Towing Olympia Log Yard
WARO000287 Summit Auto Wrecking
WARO000758 Truss Componentof WA, INC
WARO001168 Port of Olympia Ocean Terminal
WARO001404 ONEILL & SONS
WAR002183 Mikes Welding Olympia
WAR004082 Pepsi Northwest Beverages LLC
WARO009171 Kloeckner Metals Corporation
WARO009988 Pepsi Northwest Beverage CO, LLC
WAR304006 Bay Marine Leased Yard
WAR304313 PSE OlympiaService Center
WAR304545 PacificNW Bulkhead Yard
WAR306846 OlympiaBin
WAR308937 Midway Recycling

Finally, the Construction Stormwater General Permit (CSGP) covers all construction sites greater
than one acre and discharging stormwater to a surface water of the State. Coverage under the
CSGP changes frequently, as construction sites are often temporary and terminated when
construction is complete. There are currently 62 CSGP permitteesinthe watershed, six of which
are pendingtransfer or termination. The aggregated allocation accounts for turnoverin
individually listed permittees overtime.
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Figure 6. Other permittees receiving allocationsin TMDL.
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Permittee

Name Port of Olympia, Swantown Marina

Permit Number | WAG031043

Permit Type Boatyard GP
Waterbod
Y Budd Inlet(directly)
Names
Listing ID of
RECEa 5852, 5853, 5862, 5863, 5864, 7582, 7583, 7584, 7585, 7586, 7587, 10188,
Water g 81727 (includesall DO listingsin Budd Inlet)

Table 18. Swantown Marina, Port of Olympia, Boatyard General Permit, Wasteload Allocation for
Budd Inlet TMDL.

Month TN (kg/day) DIN (kg/day) TOC (kg/day) BOD; (kg/day)
January 0.49 0.49 3.41 0.81
February 0.41 0.40 2.44 0.55
March 0.54 0.50 3.63 0.78
April 0.2 0.2 1.0 0.2
May 0.2 0.2 1.3 0.3
June 0.2 0.2 1.0 0.2
July 0.2 0.1 1.1 0.2
August 0.1 0.1 0.7 0.1
September 0.1 0.1 0.7 0.1
October 0.2 0.3 1.3 0.3
November 0.3 0.3 2.3 0.5
December 0.5 0.6 4.5 1.1

Additional permit information:

e BMPs are requiredin all Boatyard General Permitsto protect designated aquatic life
uses.

e There are no additional TMDL-required conditionsin Boatyard GPs, and compliance
with the permit constitutes compliance with the goals of the TMDL. This TMDL does
not contain any additional TMDL-related actions for Swantown Marina Port of
Olympia.

e Permittee mustcontinue to comply with all permit conditions.
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Permittee Name

Port of Olympia, Cascade Pole

Permit Number

WAO0040533

Permit Type

Industrial NPDES IP

Waterbody Names

Budd Inlet (directly)

Listing ID of
Receiving Water

5852, 5853, 5862, 5863, 5864, 7582, 7583, 7584, 7585, 7586, 7587,
10188, 81727 (includesall DO listingsinBudd Inlet)

Table 19. Cascade Pole, Port of Olympia, Individual NPDES Industrial Permit, Wasteload
Allocation for Budd Inlet TMDL.

Month TN (kg/day) DIN (kg/day) TOC (kg/day) BOD; (kg/day)
January 1.07 1.08 7.45 1.77
February 0.89 0.88 5.34 1.19
March 1.18 1.10 7.94 1.70
April 0.4 0.5 2.2 0.3
May 0.4 0.4 2.9 0.6
June 0.4 0.4 2.2 0.4
July 0.3 0.3 2.4 0.5
August 0.3 0.3 1.5 0.3
September 0.3 0.3 1.5 0.3
October 0.4 0.5 3.0 0.7
November 0.56 0.58 5.00 1.16
December 1.06 1.21 9.86 2.36

uses.

Additional permit information:

® Permittee mustcontinue to comply with all permit conditions.

e BMPs are requiredin all Individual Industrial Permits to protect designated aquatic life

e There are no additional TMDL-required conditions and compliance withthe permit
constitutes compliance with the goals of the TMDL. This TMDL does not contain any

additional TMDL-related actions for Cascade Pole, Port of OlympiaIndividual
Industrial Permit.

Permittee Name

Various

Permit Number

Various

Permit Type

Construction SW GP
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Waterbody Names Budd Inlet (directly and via Deschutes River and/or tributaries)

Listing ID of 5852, 5853, 5862, 5863, 5864, 7582, 7583, 7584, 7585, 7586, 7587,
Receiving Water 10188, 81727 (includesall DO listingsin Budd Inlet)

Table 20. Construction Stormwater General Permit, Wasteload Allocation for Budd Inlet TMDL.

Month TN (kg/day) DIN (kg/day) TOC (kg/day) BOD; (kg/day)

January 111 70 586 145
February 68 53 263 48

March 86 57 626 165
April 28 19 131 33
May 14 10 90 19
June 11 8 77 14
July 7 5 38 10
August 6 5 24 6
September 6 5 23 6
October 15 13 67 16
November 39 20 235 51

December 111 65 662 188

Additional permit information:

e BMPs are requiredin all Construction Stormwater General Permitsto protect
designated aquatic life uses.

e There are no additional TMDL-required conditionsin CSGPs, and compliance with the

permit constitutes compliance with the goals of the TMDL. This TMDL does not
contain any additional TMDL-related actions.

® Permittee mustcontinue to comply with all permit conditions.

Permittee Name Various

Permit Number Various

Permit Type Industrial SW GP

Waterbody Names Budd Inlet (directly and via Deschutes River and/or tributaries)

Listing ID of Receiving 5852, 5853, 5862, 5863, 5864, 7582, 7583, 7584, 7585, 7586,

Water 7587, 10188, 81727 (includesall DO listingsin Budd Inlet)
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Table 21. Industrial Stormwater General Permit, Wasteload Allocation for Budd Inlet TMDL.

Month TN (kg/day) DIN (kg/day) TOC (kg/day) BOD; (kg/day)
January 24 18 118 53
February 17 14 70 28
March 21 16 125 56
April 8 7 37 18
May 5 4 34 14
June 4 4 30 11
July 3 2 20 8
August 3 2 12 5
September 3 2 13 5
October 5 5 31 15
November 11 8 76 48
December 23 18 148 78

Additional permit information:

e BMPs are requiredin all Industrial Stormwater General Permits to protect designated
aquaticlife uses.

o There are no additional TMDL-required conditionsin ISGPs, and compliance with the

permit constitutes compliance with the goals of the TMDL. This TMDL does not
contain any additional TMDL-related actions for Industrial Stormwater General
Permittees.

e Permittee mustcontinue to comply with all permit conditions.

Permittee Name Various

Permit Number Various

Permit Type Sand and Gravel GP

Waterbody Names Budd Inlet (directly and via Deschutes River and/or tributaries)

Listing ID of Receiving 5852, 5853, 5862, 5863, 5864, 7582, 7583, 7584, 7585, 7586,

Water 7587, 10188, 81727 (includesall DO listingsin Budd Inlet)
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Table 22. Sand and Gravel General Permit, Wasteload Allocation for Budd Inlet TMDL.

Month TN (kg/day) DIN (kg/day) TOC (kg/day) | BODs (kg/day)
January 101 63 553 134
February 66 49 276 50
March 79 52 593 150
April 27 19 147 36
May 14 10 104 22
June 11 8 90 17
July 7 5 48 11
August 7 4 29 7
September 7 4 31 7
October 16 13 90 21
November 40 23 300 69
December 99 59 651 179

Additional permit information:

e BMPs are requiredin all Sand and Gravel General Permitsto protect designated
aquatic life uses.

e There are no additional TMDL-required conditionsin SGGPs, and compliance withthe

permit constitutes compliance with the goals of the TMDL. This TMDL does not
contain any additional TMDL-related actions for Sand and Gravel General Permittees.

e Permittee must continue to comply with all permit conditions.

Puget Sound Aggregate “Bubble” Load Allocation

This TMDL calculated an aggregated bubble load allocation for all anthropogenic sources of
nitrogen and organic carbon that enter Budd Inletfrom the rest of Puget Sound. This bubble
load allocationis based upon a 61% reduction in 1997 anthropogenic loads (based on landward
concentrations and flows) at the Budd Inlet open boundary as describedin Appendix E. The
Puget Sound Nutrient Source Reduction Project will show how the targets it setsfor marine
discharge sources and the watersheds meet this allocation. The allocation will be met through a
combination of point and nonpointactions to be describedin the 2024 nutrient management
plan. The table below shows the magnitude of the bubble load allocation as a daily
anthropogenicload, averaged on a monthly basis. It is recommended that the daily

anthropogenicload averaged on an annual basis be usedto comply with the bubble load
allocation at the openboundary.
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Table 23. Anthropogenic Daily Load Allocation, Averaged by Month and by Year, at the Open
Boundary of Budd Inlet.

Month TN (kg/day) DIN (kg/day) TOC (kg/day) DOC (kg/day)

Jan 2470 1900 7610 3500
Feb 2090 1410 5730 2240
Mar 2490 1760 7790 3780
Apr 2130 780 8050 4000
May 2090 900 10360 5430
June 1850 710 8850 4020
Jul 1440 550 6990 2790
Aug 1480 410 9710 4730
Sept 1510 480 8840 4310
Oct 2000 880 8210 3860
Nov 2060 950 7900 3650
Dec 2480 1950 7880 3670

Annual 2010 1060 8180 3840

Table 24. Daily Load Allocation from Natural Sources, Averaged by Month and by Year, at the
Open Boundary of Budd Inlet.

Month TN (kg/day) DIN (kg/day) TOC (kg/day) DOC (kg/day)
Jan 38800 28640 124730 57660
Feb 32750 21240 85250 34880
Mar 38940 26480 117070 58410
Apr 34620 11620 122680 62200
May 35090 13550 167000 84810
June 31050 10600 142230 62970
Jul 24320 8110 112100 43670
Aug 25350 6060 156980 74160
Sept 26100 7200 144670 69160
Oct 32610 13090 128010 59560
Nov 33380 14290 123090 56720
Dec 39000 29460 129450 60390

Annual 32680 15880 129730 60550
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Load Allocations

Nonpoint Sources

This section presents load allocations for all nonpoint sources of pollution within each
jurisdiction and to natural background sources. There is one table showingload allocation for
Lewis County (Table 25); a table summarizing load allocation for Thurston County (Table 26); a
table showing the total anthropogenic load allocation (Table 27); and a table summarizing
natural load allocations (Table 28). Allload allocations are givenin kilograms per day (kg/day).

Table 25. Total nonpoint load allocations for Lewis County.

Month TN (kg/day) DIN (kg/day) TOC (kg/day) BOD; (kg/day)
January 76 75 618 20
February 46 58 275 7
March 58 61 661 22
April 19 20 137 5
May 9 10 93 3
June 7 8 80 2
July 5 5 38 1
August 4 5 25 1
September 4 5 23 1
October 10 13 69 3
November 27 22 246 7
December 76 70 698 26
Annual 28 29 248 8
Table 26. Total nonpoint load allocations for Thurston County.
Month TN (kg/day) DIN (kg/day) TOC (kg/day) BOD; (kg/day)
January 839 749 2765 134
February 512 578 1237 46
March 640 609 2976 156
April 197 193 608 31
May 96 99 402 18
June 78 83 341 14
July 53 50 170 9
August 46 46 109 5
September 46 49 105 6
October 112 135 315 16
November 299 218 1144 53
December 846 701 3143 176
Annual 314 292 1115 56
Publication 22-10-012 October 2022 Page 47

Budd Inlet TMDL for Dissolved Oxygen



Table 27. Total anthropogenic nonpoint load allocations.

Month TN (kg/day) DIN (kg/day) TOC (kg/day) BOD; (kg/day)
January 641 512 2812 116
February 390 425 1202 31
March 463 406 3095 142
April 99 81 520 23
May 51 46 244 11
June 45 48 141 8
July 37 35 126 5
August 33 33 88 3
September 33 35 80 2
October 67 85 242 7
November 214 125 1122 44
December 612 457 3193 157
Annual 224 190 1078 46
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Table 25. Natural nonpoint load allocations.

Month TN (kg/day) DIN (kg/day) TOC (kg/day) DOC (kg/day)
Jan 274 312 571 38
Feb 169 211 310 22
Mar 236 265 542 36
Apr 117 133 225 13
May 54 64 251 9
Jun 41 43 280 8

Jul 20 20 82 5

Aug 17 18 46 4

Sep 17 18 48 4

Oct 56 63 142 12

Nov 111 116 268 16

Dec 310 314 648 45
Annual 119 131 285 18

Watersheds

To informimplementation, watershed loads were established for each subwatershed based
upon a 65% reductionin anthropogenicnitrogen and organic carbon loads for April through
October for the 1997 water year. Here we define ‘watershed load’ as the sum of all natural and
anthropogenicsources of pollution —point and nonpoint — distributed within a particular
subwatershed. Watershed loads are included as a supplemental analysis. Theyare an
alternative way of describing this TMDL's load allocations. Table 29 summarizes total
watershed loads for all subwatersheds, expressedin kg/day for each month. Table 30 showsthe
total watershed loads for individual subwatersheds. Allocations for organic carbon in this TMDL
are givenin the form of total organic carbon (TOC), 5-day biological oxygen demand (BODs), or
dissolved organiccarbon (DOC). A more detailed descriptionisincludedin AppendixE.
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Figure 7. Locations of subwatersheds and primary tributaries within the Budd Inlet model.
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Table 26. Total watershed loading capacity for all subwatersheds. These numbersrepresent the
total load at the mouth of each subwatershed and include both point and nonpoint sources within
each of the subwatersheds.

Month TN (kg/day) DIN (kg/day) TOC (kg/day) DOC (kg/day)
Jan 3420 2180 13560 8500
Feb 2190 1690 6690 3250
Mar 2680 1800 14770 9700
Apr 870 610 3470 2240
May 470 340 2430 1390
Jun 370 270 2060 1080

Jul 260 170 1150 730
Aug 240 160 730 450
Sep 230 160 750 470
Oct 530 440 2100 1320
Nov 1320 730 6820 4230
Dec 3450 2090 15970 11430

Annual 1340 880 5900 3760

Table 27. Watershed loading capacity for individual subwatersheds within the greater Budd Inlet
watershed (figuresrepresent total maximum daily loads expressed in kg/day, which vary by
month).

Jan 71 51 401 84 331 18.9 12.2 28.6 3.6 14.2
Feb 59 41 287 57 223 9.3 7.0 22.6 3.4 13.5
Mar 78 52 427 81 318 13.5 8.2 57.8 10.7 42.0
Apr 30 21 116 16 63 2.7 2.0 9.0 1.2 4.8
May o 25 19 155 29 115 : 1.6 1.1 4.6 0.7 2.8
Jun =z 25 18 119 19 76 £ 1.7 1.3 4.2 0.5 2.1
Jul §° 23 14 127 23 91 § 0.9 0.6 1.9 0.2 0.9
Aug 20 14 82 15 58 0.6 0.4 1.0 0.2 0.7
Sep 18 14 80 16 61 2.0 1.4 6.4 1.3 5.2
Oct 28 26 159 31 121 3.5 3.0 12.9 2.5 9.8
Nov 37 27 269 55 217 6.5 4.4 26.7 4.4 17.4
Dec 70 57 530 112 440 20.7 13.6 53.6 8.3 32.8
Jan 9.0 3.9 39.9 7.0 27.7 3.7 1.6 16.3 2.8 11.1
Feb 4.9 2.6 14.8 2.1 8.2 2.9 1.5 8.9 1.3 5.1
Mar 8.1 3.9 453 8.3 32.7 3.5 1.7 18.2 3.3 12.9
Apr 1.6 1.1 6.7 0.9 3.7 1.2 0.8 4.7 0.6 2.5
May 0.7 0.4 2.7 0.4 1.6 0.9 0.6 3.8 0.6 2.2
Jun 4 1.0 0.7 3.3 0.4 1.7 z 1.1 0.7 3.3 0.4 1.5
Jul 3 0.4 0.3 1.2 0.1 0.5 g 0.7 0.5 2.0 0.2 0.9
Aug 0.4 0.2 0.9 0.1 0.5 0.4 0.2 0.9 0.1 0.5
Sep 1.2 0.8 2.6 0.3 1.1 0.8 0.5 1.6 0.2 0.7
Oct 3.2 2.2 9.1 1.4 5.4 1.8 1.2 5.0 0.7 2.9
Nov 10.9 4.2 39.0 6.7 26.4 5.5 2.1 19.6 3.4 13.3
Dec 17.5 5.4 63.7 11.8 46.4 6.6 2.0 23.5 4.3 17.1
Jan o4 2.8 1.7 11.7 2.0 7.8 o 24.6 16.6 96.4 18.8 73.8
Feb 52 1.9 1.2 5.6 0.7 2.6 a 10.8 5.6 25.1 3.9 15.1
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Mar 3.3 1.9 14.3 1.9 7.6 203 | 106 | 695 | 110 | 432
Apr 0.7 0.6 2.6 0.4 1.7 1.1 0.8 6.6 1.3 5.1
May 0.7 0.5 2.1 0.3 1.0 0.5 0.3 2.6 0.4 1.7
Jun 0.6 0.4 2.5 0.4 1.5 0.7 0.5 2.3 0.3 1.2
Jul 0.5 0.3 2.1 0.3 1.1 0.5 0.4 0.9 0.1 0.4
Aug 0.5 0.2 1.8 0.2 1.0 0.2 0.1 0.2 0.0 0.1
Sep 0.4 0.2 1.7 0.2 0.8 13 1.0 2.9 0.3 1.2
Oct 1.0 0.7 4.2 0.6 2.2 2.7 2.5 8.5 1.1 4.4
Nov 2.8 2.1 9.4 1.5 5.9 6.8 4.7 28.8 5.0 19.5
Dec 7.7 45 260 | 46 18.2 356 | 245 | 158.9 | 31.9 | 1255
Jan 2910 | 1899 | 11103 | 1708 | 6725 290 134 | 1553 | 279 | 1097
Feb 1780 | 1469 | 5038 | 562 | 2209 263 123 | 1117 | 169 666
Mar 2236 | 1558 | 12014 | 1975 | 7775 242 118 | 1694 | 291 | 1144
Apr 712 512 | 2589 | 414 | 1616 98 62 683 131 516
May o 350 263 | 1698 | 229 889 _ 71 45 525 92 360
Jun 5 274 212 | 1430 | 175 681 g 56 29 453 75 294
Jul 2 186 131 699 112 434 k: 34 15 285 47 184
Aug Q 162 121 461 70 271 51 13 167 28 108
Sep 160 127 428 68 264 36 12 208 32 125
Oct 388 342 | 1258 | 192 743 77 46 582 100 393
Nov 1015 | 546 | 4442 | 604 | 2377 176 106 | 1779 | 361 | 1421
Dec 2914 | 1775 | 12545 | 2214 | 8719 248 120 | 2115 | 429 | 1690
Jan 36 22 188 36 142 12.1 5.2 40.0 6.3 24.7
Feb 19 13 96 16 64 6.7 3.6 26.4 4.2 16.5
Mar 32 16 235 46 182 6.7 3.7 69.9 | 133 | 524
Apr 6 4 26 4 15 2.4 1.7 8.0 1.2 46
May 4 3 16 3 10 " 1.1 0.8 4.8 0.8 3.2
Jun = 3 2 12 2 6 £ 1.1 0.7 4.6 0.7 2.7
Jul o 3 2 8 1 4 2 0.7 0.5 2.5 0.3 1.0
Aug 2 1 4 1 3 0.5 0.4 0.8 0.1 0.4
Sep 2 2 6 1 4 1.9 13 4.2 0.5 2.2
Oct 6 5 19 3 13 3.8 3.4 10.7 1.5 6.0
Nov 15 9 66 12 46 9.3 7.3 30.5 4.2 16.4
Dec 53 53 53 53 53 166 | 105 | 53.0 8.2 32.4
Jan 46.4 | 327 | 805 | 12.6 | 49.4
Feb 319 | 217 | 52.8 7.5 29.5
Mar 36.5 | 26.1 | 127.8 | 21.7 | 85.3
Apr 11.8 9.0 16.8 2.1 8.4
May = 95 8.3 17.5 1.8 7.0
Jun = 9.1 7.2 21.9 3.0 11.8
Jul £ 7.9 6.0 21.0 2.8 10.9
Aug A 6.0 4.6 8.5 1.0 3.8
Sep 5.7 3.8 8.8 0.8 3.3
Oct 12.0 9.6 27.4 36 14.2
Nov 344 | 211 | 1067 | 183 | 721
Dec 613 | 431 | 169.7 | 32.0 | 126.0

Margin of Safety

Within the TMDL framework, a margin of safety accounts for uncertainty inherentinthe
modeling system, including pollutantloading. A margin of safety must be includedinall TMDLs
to ensure water quality standards are met, despite these uncertainties. Implicit margins of
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safety do not setaside a specificallocation, but are based rather on building conservative
assumptionsinto the analysis. Inthis TMDL, the margin of safetyis implicit, and our
assumptions are as follow:

o

The year used for thisanalysis (1997) is withinthe 2nd percentile of the DO
measurements made between 1973 and 1998 at a long-term monitoring station located
in central Budd Inlet (see water quality data in Appendices Aand F). Though differences
in methodologiesand sensortechnology introduced in Budd Inletin 1999 preclude the
direct comparison of DO data from before and after this date, the observed 1997
minimaduring the critical period approximate the minimaobservedin the 1999-2017
period. Using this year with significantly low minimafor DO ensures the TMDL
allocations meet standards eveninthe most critical conditions.

GEMSS results show a slight negative bias in the bottom one-third of the water column,
where the lowest DO levels are typically observed, resulting inthe model slightly under-
predicting DO by 0.04 mg/L. We use these model results, without any bias correction,
providing an additional margin of safety. Further details on model bias and performance
are found in Appendix D4.

The DeschutesRiver and Budd Inlet Tributaries Multi-Parameter TMDL sets additional
allocations for temperature in the Deschutes River. Implementation of riparian shade
practices to lower rivertemperature will lower biological activity at the mouth of the
DeschutesRiver to levels below what was assumed inthe model, slightly reducing
organic carbon entering Budd Inlet.

Watershed allocations were calculated at the point of discharge, however most sources
do not discharge directly to Budd Inlet. Natural filtration as the pollutants move towards
Budd Inletwill provide a greater level of reduction.

The Budd Inlet Model uses an hourly time series and no averaging across time periodsis
done in post processing. This ensuresthat standards are met at all times throughout the
day.

The Budd Inlet Model covers the time period of January 15t through September 15th.
However, we included allocations forall sources through the end of the year. This
ensuresthat standards will be met should the critical periodlast for an extended
duration or occur later in the season. This will also serve to reduce the overall
accumulation of loadinginto theinlet.

The aggregated allocations assigned to Sand and Gravel, Industrial Stormwater, and
Construction Stormwater permitteesinclude permitteesthatare unlikely to discharge
into surface waters.
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TMDL Calculation

Table 31 presentsa summary of all allocations usedin calculatingthe TMDL loading capacity in
terms of total loads for wasteload allocations and load allocations. These are shown as annual
average dailyloads, rounded to the nearestten.

Table 28. Annual average total maximum daily loads.

Source TN (kg/day) DIN (kg/day) TOC (kg/day)
NPDES Permitted Point
Sources (WLA)

Nonpoint and Natural

1580 960 5980

Sources (LA) 340 320 1360
Bubble Allocation (LA) 34690 16930 137940
Capitol Lake (WLA) 0 (see App. E) 0 (see App. E) 0 (see App. E)
Margin of Safety Implicit Implicit Implicit
Loading Capacity 36610 18210 145280

The loading capacity for Capitol Lake is the amount of oxygen depletion the lake may cause in
Budd Inletthat allows Budd Inletto meet DO standards. This varies based on the location within
Budd Inlet, with the overall wasteload allocation to Capitol Lake beingdriven by the most
stringentgrid cells. Thus, Capitol Lake’s assigned wasteload allocationis 0.0 mg/L of DO
depletion. Please see TMDL Scenario in Appendix E for more information.
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Chapter 3 - Implementation Plan

Introduction

This implementation plan describes what needs to be done to i mprove water quality in Budd
Inlet. It explains the roles and authorities of cleanup partners (those organizations with
jurisdiction, authority, or direct responsibility for cleanup), along with the programs or other
means through which they will address these water qualityissues. It prioritizes specificactions
plannedto improve water quality and achieve water quality standards. TMDL reductions should
be achieved by 2040.

The most important action needed to reach water quality standards in Budd Inletis the
development and implementation of a long-term management solution for Capitol Lake.

Capitol Lake is the largest source of oxygen depletion within Budd Inlet. Ecology’s modeling
indicatesthat WQS in Budd Inlet cannot be met if the existingdam remainsin place as currently
designed. The modeling shows that when the dam isremoved, WQS can be met as longas
stakeholders take additional action to reduce pollution from other sources within the
watershed. Ecology has not determined whetherany draft lake design and management
scenarios can meet water quality standards if the dam and Capitol Lake are redesigned but kept
in place. Therefore, Ecology recommends the removal of Capitol Lake Dam as the single most
important action to restore water quality in Budd Inlet. However, if other Capitol Lake
management plans are able to meet water quality standards as demonstrated by water quality
mechanisticmodeling equivalenttothat conducted for this TMDL, other actions may be taken.

The combination of point and nonpointsources elsewhere inthe Puget Sound watershed also
contribute to oxygen depletion within Budd Inlet. This TMDL creates an aggregated allocation
(referredto as a “bubble allocation”) for all of these sources collectively, butitdoes not assign
load or wasteload allocations for individual sources outside of the Budd Inlet watershed.
Ecology and partners are continuing to advance the Puget Sound Nutrient Source Reduction
Project to identify these external pointand nonpoint sources inorder to meetthe bubble
allocation at the northern boundary of Budd Inlet.

Additional actions are required to meetstandards in Budd Inlet, including the reduction of
nonpointsource pollutioninthe Budd Inlet watershed. In the past decade several reports and
community processes have developed arobust body of work on the watershed, sources of
nonpoint pollution, and prioritization of implementation actions that will benefitthe Budd Inlet
and Deschutes watersheds (eg. EPA, 2021; Thurston County, 2020). Many of these actions will
resultin long term nutrientreductions that align with meeting the water quality targets
associated with this TMDL. This report provides guidance on how, when, and by whom these
actions should be completed. The intentionisto build on previous work by stakeholders and
the community to reinvigorate nonpointimplementations actions within the watershed.
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Landcover Distribution

Landcover throughout the Budd Inlet watershed varies, with highly developed areas near the
cities of Olympia, Lacey, and Tumwater. Proceeding upstream, the watershed is home to more
intensive agricultural land use, while the southern headwaters are more densely forested. We
used the 2016 National Land Cover Database from the Multi-Resolution Land Characteristics
Consortium!! to quantify land coverage by sub-basin at 30-meter resolution within the
watershed (Figure 8). We broke the watershedinto six sub-basins that were also used to divide
up wasteload and load allocations (see Appendix E). Definitions for each of the classifications
are providedin Table 34. The largest sources of nutrient pollutioninclude agricultural
landcovers - such as Pasture/Hay and Cultivated Crops — and areas of medium and high
intensity development.

Table 29. Land cover by subbasin within the Budd Inlet watershed. The top three landcover
classificationsfor each basin are highlighted in yellow.

Classification Deschutes EastBay-— EastBay— | Moxlie | Percival | West Bay
(mi2) Middle (mi2) | North (mi?) [ (mi?) (mi2) (mi2)
Open Water 1.6 0.01 0.04 0.03 0.9 0.2
Developed, Open Space 10.6 0.9 0.5 0.9 3.1 1.0
Developed, Low Intensity 8.8 0.8 0.3 1.9 2.7 1.2
Developed, Med. Intensity 4.6 0.2 0.1 1.1 1.7 0.4
Developed, High Intensity 1.1 0.01 0.01 0.7 0.8 0.1
(st;;:a”nf/’éfay) 0.3 0.02 0.05 0.02 | 0.04 0.1
Deciduous Forest 2.8 0.3 0.4 0.2 0.7 0.4
Evergreen Forest 70.8 0.3 0.4 0.1 1.4 0.3
Mixed Forest 9.9 0.4 0.5 0.2 1.1 0.5
Shrub/Scrub 17.2 0.1 0.1 0.02 1.0 0.1
Grassland/Herbaceous 13.4 0.03 0.02 0.02 0.2 0.04
Pasture/Hay 13.3 0.1 0.4 0.02 0.7 0.02
Cultivated Crops 0.2 0.003
Woody Wetlands 5.8 0.3 0.2 0.05 1.1 0.04
Emergent Herbaceous 2.0 0.1 0.1 0.02 0.4 0.1
Wetlands
Total Area 162.5 3.5 3.1 5.3 16.1 4.3
1 https://www.mrlc.gov/
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Table 30. Percentage of land cover classification within each sub-basin of the Budd Inlet

watershed. The top three landcover classifications for each basin are highlighted in yellow.

Classification Deschutes E:nsit d?:lalz- Ea;zll?tahy- Moxlie Percival West Bay
Open Water 1.0% 0.4% 1.1% 0.6% 5.7% 4.7%
Developed, Open Space 6.5% 24.8% 16.6% 17.7% 19.5% 23.1%
Developed, Low Intensity 5.4% 22.9% 8.7% 36.2% 16.9% 26.8%
Developed, Medium Intensity 2.8% 5.8% 1.7% 21.8% 10.5% 10.4%
Developed, High Intensity 0.7% 0.3% 0.2% 12.5% 5.2% 1.7%
Barren Land (Rock/Sand/Clay) 0.2% 0.6% 1.6% 0.5% 0.2% 2.4%
Deciduous Forest 1.7% 9.8% 11.6% 2.9% 4.5% 8.3%
Evergreen Forest 43.6% 8.1% 14.0% 1.7% 8.9% 6.2%
Mixed Forest 6.1% 10.4% 17.0% 3.6% 7.0% 11.5%
Shrub/Scrub 10.6% 3.1% 3.5% 0.4% 6.4% 1.4%
Grassland/Herbaceous 8.3% 0.7% 0.5% 0.4% 1.5% 0.9%
Pasture/Hay 8.2% 2.7% 13.8% 0.4% 4.3% 0.4%
Cultivated Crops 0.2% - -- 0.1% - --
Woody Wetlands 3.6% 8.0% 6.5% 0.9% 6.7% 1.0%
Emergent Herbaceous Wetlands 1.2% 2.4% 3.2% 0.4% 2.7% 1.3%
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Figure 8. Land cover by sub-basin for the Budd Inlet watershed. (MRLC, 2014).
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Table 31.Land cover classification description. (MRLC, 2014).

Class Classification Description
5 Open Water: areas of open water, generally withless than 25% cover of vegetation or soil.
)
';“ Perenniallce/Snow:areas characterized by a perennialcoverof ice and/or snow, generally greater than

25% of total cover.

Developed

Developed, Open Space: areas with a mixture of some constructed materials, but mostly vegetation in
the form of lawn grasses. Impervious surfaces account for less than20% of total cover. These areas most
commonly include large-lot single-family housing units, parks, golf courses, and vegetation planted in
developed settings for recreation, erosioncontrol, or aesthetic purposes.

Developed, Low Intensity: areas with a mixture of constructed materials and vegetation. Impervious
surfacesaccount for 20% to 49% percent of total cover. These areas most commonlyinclude single-family
housing units.

Developed, Medium Intensity: areas with a mixture of constructed materials and vegetation.
Impervious surfaces accountfor 50% to 79% of the total cover. These areas most commonly include single-
familyhousing units.

Developed High Intensity: highlydevel oped areas where people reside or work inhighnumbers.
Examplesinclude apartment complexes, row houses and commercial/industrial. Impervious surfaces
accountfor 80%to 100% of the total cover.

Barren Land (Rock/Sand/Clay): areas of bedrock, des ert pavement, scarps, talus, slides, volcanic
material, glacial debris, sand dunes, strip mines, gravel pits and other accumulations of earthen material.
Generally, vegetation accounts for less than 15% of total cover.

Forest

Deciduous Forest: areas dominated by trees generally greater than 5 meters tall, and greater than 20% of
total vegetation cover. More than 75% of the tree species shed foliage simultaneously in response to
seasonal change.

Evergreen Forest:areas dominated by trees generally greater than 5 meters tall, and greater than 20% of
total vegetation cover. More than 75% of the tree species maintain their leaves all year. Canopy is never
without green foliage.

Mixed Forest:areas dominated by trees generally greater than5 meters tall, and greater than20% of
total vegetation cover. Neither deciduous nor evergreen species are greaterthan 75% of total tree cover.

Shrubland
Herbaceous

Shrub/Scrub: areas dominated by shrubs; less than 5 meters tall with shrub canopytypicallygreater than
20% of total vegetation. This class includes true shrubs, young treesinan early successional stage or trees
stunted from environmental conditions.

Grassland/Herbaceous: areas dominated by gramanoid or herbaceous vegetation, generally greater
than 80% of total vegetation. These areas are notsubject to intensive managementsuchastilling, butcan
be utilized forgrazing.

Planted/
Cultivated

Pasture/Hay:areas of grasses, legumes, or grass-legume mixtures planted for livestock grazing or the
productionof seed or hay crops, typicallyon a perennial cycle. Pasture/hay vegetationaccounts for greater
than 20% of total vegetation.

Cultivated Crops:areas used for the productionof annual crops, suchas corn, soybeans, vegetables,
tobacco, and cotton, and also perennial woodycrops such as orchards and vineyards. Crop vegetation
accounts for greater than20% of total vegetation. This class also includes all land being activelytilled.

Woody Wetlands: areas where forest or shrubland vegetationaccounts for greater than20% of

[72)
-‘% vegetative cover and the soil or substrateis periodically saturated with or covered with water.
=
é’ Emergent Herbaceous Wetlands: Areas where perennial herbaceous vegetation accounts for greater
than 80% of vegetative cover and the soil orsubstrateis periodically saturated withor covered with water.
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The southern portion of the Deschutes sub-basinis dominated by forestlands in Lewis and
Thurston Counties. Commercial timber production is owned and managed primarily by the
Weyerhaeuser Company, Department of Natural Resources (DNR) and the United States Forest
Service (USFS). Agricultural uses are primarilyinthe middle of the Deschutes sub-basinand
include dairy, livestock, poultry, food and other crops, hay and Christmas tree farms. The
northern portion of Deschutes sub-basin, Moxlie sub-basin, and the southern portions of East
and West Bay are highly developed mixed residential, commercial, andindustrial land cover.
Downtown Olympia, Tumwater, and the Port of Olympiaoccur in thisregion. The northern
portion of East and West Bay and the majority of the Percival sub-basin are mixed residential,
pasture/hay and forested land cover.

Extensive land use studies have been conducted in the Deschutes Watershed. In 2015 and 2016
Thurston County, along with partners from the Squaxin Island Tribe, the cities of Olympia,
Rainer, and Tumwater, and the Thurston Regional Planning Council convened a workgroup to
detail existing conditions and provide further recommendations associated with land
managementand water quality. The Current Conditions Report!? (Thurston County, 2015)
includes maps, descriptions of land uses, and summaries of the county’s basin evaluation
efforts.

Pollution Sources

Capitol Lake

Capitol Lake contributes to oxygen depletioninBudd Inlet (formore information on how
Capitol Lake depletes oxygeninBudd Inletsee Appendix A). As mentioned above, the single
most important action associated with this TMDL is the long-term management of Capitol Lake
in a way that sufficiently limitsitsimpact on DO in Budd Inlet.

This TMDL shows that a restoration of Capitol Lake to an estuarine system will meet this goal.
Ecology recommends this action be taken to restore water quality in Budd Inlet. Ecology has not
determined whetherany lake design and management scenarios can meet water quality
standards if the Capitol Lake Dam iskeptin place. If other Capitol Lake management plans are
able to meetthis goal as demonstrated by water quality mechanistic modeling equivalentto
that conducted for this TMDL, other actions may be taken.

12 https://www.thurstoncountywa.gov/planning/planningdocuments/deschutes -current-conditions-report.pdf
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The development of viable alternatives to the presentlake manage ment planat Capitol Lake
will take substantial time and effort. The Department of Enterprise Services’s planning effort13
for the long-term management of Capitol Lake and the Deschutes Estuary is an ongoing
collaborative process that is identifying these alternative managementstrategies, and it
encompasses three phases. The first phase, completedin 2016, collaboratively established the
purpose and goals of long-term management. A copy of this final report'#is available online.

The second phase of this process is the production of an Environmental Impact Statement (EIS)
to determine a preferred alternative to the present system of lake management. A draft EISis
available online and has received significant publiccomment (DES, 2020). The outcome of
Phase 2 of this EIS will be the selection of a preferred managementalternative in 2022. While
this selction has not beenfinalized, DES identified the removal of the Capitol Lake Dam as its
‘likely preferred alternative’ in March 2022. Further, DES “expect[s] that the likely preferred
alternative will be confirmed as the preferred alternative inthe Final EIS” to be issuedin Fall
2022.15 More informationis available on the project website.16

Phase 3 of the EIS will begin upon completion of Phase 2. Phase 3 will encompass the design
and permitting of the preferred alternative andis estimated to take three to five years,
followed by four to eightyears of construction.

External Sources of Pollution (Greater Puget Sound)

Watersheds and pointsources that discharge into other areas of Puget Sound contribute to
loadingand DO deficitin Budd Inlet. This TMDL sets an aggregate bubble allocation for all of
these external sources. It does not create individual load or wasteload allocations for these
sources. Ecology is continuingto advance the Puget Sound Nutrient Source Reduction Project to
identify reductiontargets inorder to meetthe bubble allocation at the northern boundary of
Budd Inlet.

EPA’s 2006 Clarification Regarding “Phased” Total Maximum Loads?!? indicates that the phased
approach may be usedto allowa TMDL to move forward when it is possible that allocations
may needto berevised as additional informationis collected. Further, the guidance notes that
available data may be used to provide estimates, as long as they are calculated to meetwater
quality standards. In accordance with this guidance the Budd Inlet TMDL usesthe Budd Inlet
Model to determine the total aggregate load allowable from external sources, but will rely on
the PSNSRP and information from the Salish Sea Model to substantiate that this allocation can
be met with specificreductions.

13 https://des.wa.gov/about/projects-initiatives/capitol-lake/long-term-planning-capitol-lake-deschutes -estuary
14 https://des.wa.gov/sites/default/files/public/documents/About/CapitolLa ke/2016 Meeti ngDocs/ProvisoReport-
Phasel-2016-12-30.pdf?=93a64

15 https://capitollakedeschutes estuaryeis.org/Media/Default/documents /20220316 _CLDE_LPA FAQs-FINAL.pdf
16 https://capitollakedeschutesestuaryeis.org/

7 https://www.epa.gov/sites/default/files/2015-10/documents/2006_08_08_tmdI_tmdl_clarification_letter.pdf
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Point Sources of Pollution

All pointsources that discharge directlyto Budd Inletor intothe Budd Inlet watershed via the
DeschutesRiver or a tributary are given wasteload allocationsin this TMDL. Pointsource
wasteload allocations will be largely self-implemented through the administration of the NPDES
Program. However, the Southwest Regional Office Watershed Implementation Lead is tasked to
working with permit managers to ensure that new TMDL-related requirements become permit
conditions when permits are renewed. Point source allocations and additional permitlanguage
are found in Chapter 2.

Nonpoint Sources of Pollution

The Deschutes River, Percival Creek, and Budd Inlet Tributaries Multi-parameter Water Quality
Improvement Report and Implementations Plan (Deschutes TMDL; Ecology, 2021) identifieda
number of actions to address DO impairmentsin these water bodies. Many of these actions and
techniqueswill alsoreduce DO depletioninBudd Inlet. Of these actions, those that are relevant
to DO in Budd Inletare incorporated into this TMDL's implementation action tables (see Tables
35-41). The Deschutes TMDL also specifies critical areas for restoration, conservation, and other
implementation actions. This TMDL includes and expands upon these areas - previously
prioritized within the Deschutes River TMDL — in our assessment of prioritized areas for Budd
Inlet. This expansionincorporates areas that drain directly to Budd Inlet (not via ariver or
tributary), and will lead to additional water quality benefits.

Riparian Buffers and Channel Function

Mature riparian buffers help to reduce nutrients by acting as a filterstrip to increase
infiltration, reducing erosion, and stabilizing streambanks. Although this TMDL focuseson
reducing nitrogen and carbon loads, implementation efforts should be designed to be fully
protective of other nutrientloads like phosphorous, whichis included in the Deschutes TMDLs,
and of overall water quality. Streambank stabilityislargely a function of near-stream
vegetation. Specifically, channel morphologyis often highlyinfluenced by land-covertype and
condition by affecting flood plainand instream roughness and influencing sedimentation,
stream substrate compositions, and streambank stability. Amature riparian bufferalso
provides large woody debris that protects banks from enhanced erosion, which could improve
fine sedimentand phosphorus loads. Large woody debris also increases channel complexity,
enhances hyporheic exchanges, and reduces transport of fine sediment. Increased channel
complexity provides more zones where biogeochemical processes decrease nutrienttransport
downstream (Roberts et al., 2007).

Protective bufferwidths can be found on Ecology’s Riparian Buffer Width Map18 and are
summarized below.

18 https://waecy.maps.arcgis.com/home/webmap/viewer.html?webmap=d5478adaaf704d81bac63ffc934e1549
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Riparian bufferguidance:

e Forephemeral streams, install a minimum 35-foot wide riparian buffer, measured
horizontally from the top of the streambank. The buffershouldinclude the
reestablishment of streamside vegetation sufficient tofilter out pollutants before they
reach the stream, and to stabilize stream banks. The buffer width may be increased, if
needed.

e Forintermittentstreams, install a minimum 35-foot wide riparian buffer, measured
horizontally from the top of the streambank. The buffershouldinclude the
reestablishment of streamside vegetation sufficient tofilter out pollutants before they
reach the stream, and to stabilize stream banks. The buffer width may be increased, if
needed.

e Forperennial water courses classified asrivers or streams, install a minimum 100-foot
wide (50-foot wide, if non-fish bearing) riparian buffer, measured horizontally from the
top of the streambank. The main stem Deschutes Riverrequiresa 100-foot buffer.

Urbanization and Development

Urbanization and development also have the potential to worsen DO conditionsin Budd Inlet.
Urbanization may lead to highernutrient levelsinthe watersheds by increasingimpervious
cover and runoff, changing land cover type and management practices, and increased onsite
septicusage (Brett et al., 2005). Residential land cover produces much highernutrientloads
than do natural forestlands. Because the Deschutes Riverand tributaries already violate the
water quality standards, and because developmentwill continue, both new developmentand
redevelopment mustimprove DO in surface waters to the maximum extent practicable. The
acquisition of land, easements, and developmentrights may help limitdevelopmentin sensitive
areas. Low impact development (LID) should be instituted forfuture developmentin the
watershed, with particular attention to decreasing nutrient contributions below current levels.
Future development must not worsen DO. This TMDL's wasteload allocations for stormwater
permitteeswill also help to control pollution from urbanization and developmentinthe future,
and these allocations will be revisited and revised as necessary during the permitrenewal
process.

Most septicsystems are not designed to remove nutrientsand even a properly functioning
onsite septicsystem releases much highernitrogenloads than a home connected to a sewage
treatment plant (Thurston County PublicHealth and Social Services, 2020; EPA, 2002). Septic
systems on non-porous soils create an increased risk for runoff into nearby surface water. Of
particular concerns are course grained glacial deposits, like Vashon recessional outwash which
existthroughout the Deschutes and Budd Inlet watersheds (Ecology, 2018).

Agriculture and Livestock

The majority of agricultural land uses occur alongthe middle of the main stem Deschutes River.
This area has commercial and non-commercial agricultural operations, including dairy and other
livestock, poultry, food and othercrops, hay, and Christmas Tree plantations (Thurston County,
Current Conditions Report).
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To preventwater pollution problems from livestock, owners must preventanimal access to
local water bodies and prevent manure from entering surface waters, includingditches,
streams, and rivers.

Ecology staff are working with an advisory group to research and write the Voluntary Clean
Water Guidance for Agriculture. The guidance is a technical resource for agricultural producers
that describes Ecology’s recommended BMPs to protect water quality. It isintended to support
healthy farms while helping producers meet clean water standards. While this document is still
in development, Ecology plans to finalize five chapters of this guidance by the end of 2022,
including chapters on Tillage and Residue Management, Riparian Areas, Sediment Basins,
Livestock Pasture and Rangeland Management BMPs, and Livestock Heavy Use Area and Waste
Storage BMPs. The remaining chapters are scheduledto be finalized by the end of 2025.

Spreading and incorporating manure into agricultural fieldsisa common practice that supplies
nutrientsto croplands. However without proper management, including the rate, timing, and
location of applications, this practice can adversely affect water quality. Manure should not be
applied close to waterways, during or immediately priorto large rainstorms that could lead to
runoff, or on flooded fields. The properstorage of manure is important to ensure it will be both
useful as a beneficial nutrientand to preventit from polluting local waters. Manure should be
managed in well maintained, engineered lagoons or storage tanks the meet Natural Resource
Conservation Service (NRCS) or equivilant construction standards. Waste storage facilities
should have permanentroofs, curbed concrete floors, and gutters and downspoutsto divert
clean water away from stored waste. Waste storage facilities should be located in areas where
diverted water will notimpact surface waters by concentrating flow via steep slopes or creating
preferential flow paths. Efforts to store any manure away from a watercourse or potential
drainage path are critical for both large-scale industrial operations and non-industrial farm
residences.

Heavy-use area protection stabilizes ground surfaces that are frequently and intensively used
by people, animals, or vehicles. These methods provide a stable, non-eroding surface that
prevents erosion and polluted run-off from reaching a watercourse. Heavy-use area protection
is especiallyimportantto prevent pasture damage during winter months or to prevent mud and
runoff around a watering location.

Exclusionfencingin combination with adequate vegetated buffers are needed wherever
livestock can access surface waters. Where livestock have direct access to waterways water
quality is adversely affected by direct inputs of manure, which increase bacteria and nutrient
levelsinthe surface waters onsite and downstream. This includes non-commercial livestock,
such as individual horses, chickens, or othersmall scale farming animals.

Exclusionfencing should be set back at a sufficient distance from stream banks, watercourses,
and wetlands to establish a vegetated buffer. In cases where riparian vegetationis left
unprotected from trampling and overgrazing by livestock, increasesin water temperature,
turbidity/suspended sediments, nutrients, and bacteriaand decreases in DO and altered pH
values are often observed (eg., Belsky etal., 1999). The damaged stream banks are subject to
additional sloughing and bank failures, further degradinginstream habitat and negatively
impacting water qulity.
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Businesses and Private Landowners/Homeowners

Local businesses are responsible fortakingactions to prevent pollution theiractivities may
generate. They inturn can be partners inincreasing public awareness on local water quality
issuesinBudd Inletand its tributaries. Examples of businessesinclude those with activities
related to forestry or agriculture; automotive shops; golf courses; turf, berry, or tree farms;
shopping centers; garden centers; or stockyards. Commercial forestry businessesare
responsible forfollowingthe Forest Practices Rules®to protect publicresources such as water,
fish, and wildlife.

Landowners and homeowners are responsible forfollowing best management practices when
using and disposing of fertilizers, weed killers, pesticides, and otherlawncare products. Many
homeowners have the additional responsibility of managing theirseptic system. On a percapita
basis, septic systems release much highernitrogen loads than homes connected to sewage
treatment plants. Thus, regularly inspecting and maintaining septic systemsisan effective way
of limitingtheirimpact on the surrounding environmentand water quality. Many municipalities
also have sewer connection programs to connect septic systemsto larger wastewater
treatment infrastructure.

Lands Subject to Forest and Fish Rules

The state's forest practices rules are intended to bring waters into compliance with the load
allocations established in this TMDL on private and state forest lands. This strategy, referredto
as the Clean Water Act (CWA) Assurances, was established asa formal agreementto the 1999
Forests and Fish Report?? and subsequent Habitat Conservation Plan (2006).21

The state’s Forest Practices Rules were developed with the expectation that the stream buffers
and harvest management prescriptions were to be stringentenough to meet state water
quality standards for temperature and turbidity, and provide protection equal to what would be
required under a TMDL. As part of the 1999 agreement, new Forest Practices Rules for roads
were also established. These new road construction and maintenance standards are intended
to provide better control of road-related sediments, provide better stream bank stability
protection, and meetcurrent best management practices.

To ensure the rules are as effective as necessary, a formal adaptive management program was
established toassess the rules and recommend revision to the Forest Practices Rules, as
needed. The agreementto rely on the Forest Practices Rulesin lieu of developing separate
TMDL load allocations or implementation requirements forforestry is conditioned on
maintaining an effective adaptive management program.

Consistentwith the directives of the 1999 Forestsand Fish agreement, Ecology conducted a
formal 10-year review of the forest practices and adaptive management programs in 2009.22

19 https://apps.leg.wa.gov/wac/default.aspx?cite=222

20 www.dnr.wa.gov/Publications/fp_rules_forestsandfish.pdf

2L https://www.dnr.wa.gov/programs-and-services/forest-practices/forest-practices-habitat-
conservation-plan

22 https://fortress.wa.gov/ecy/publications/SummaryPages/0910101.html
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Ecology noted numerous areas where improvements were needed, butalsorecognizedthe
state’s forest practices program provides a substantial framework for bringingthe Forest
Practices Rules and associated activitiesinto full compliance with water quality standards.
Therefore, Ecology decided to conditionally extend the CWA Assurances with the intent to
stimulate needed improvements. Ecology, in consultation with key stakeholders, established
specificcorrective milestones for program accomplishmentand improvement. These corrective
milestones were designedto provide Ecology and the publicwith confidence that forest
practices in the state will be conducted ina manner that does not cause or contributeto a
violation of state water quality standards.

In 2019 Ecology granted a two-year extension of the Assurances. This extension was provided
to give time to address deficienciesinthe rules for protecting non-fish-bearing headwater
streams, as identified through research conducted by the adaptive management program. At
the end of 2021 Ecology granted an addtional one-year extensiontothe Assurances (until
December 31, 2022). Extension of the Clean Water Act Assurances beyond 2021 is in large part
depedentupon Ecology determiningthat the program ison a clear path to making rule changes
that will support cool, clean water in fishless headwater streams.

State Environmental Policy Act and Land Use Planning

TMDLs should be considered during State Environmental Policy Act (SEPA) and other local land
use planningreviews. If the land use action under review is known to potentially impact
temperature and DO as addressed by thisTMDL, then the project may have a significant
adverse environmental impact. SEPA lead agencies and reviewers are required to look at
potentially significant environmental impacts and alternatives and to document that the
necessary environmental analyses have been made. Land-use planners and project managers
should consider findings and actions in this TMDL to help preventnew land uses from violating
water quality standards. Additionally, the TMDL should be consideredin the issuance of land
use permits by local authorities.

Organizations that Implement TMDL
Federal, tribal, and state entities

U.S. Environmental Protection Agency

The United States Environmental Protection Agency (EPA) is responsible for the implementation
of the federal Clean Water Act. A 1997 Memorandum of Agreement between EPA Region 10
and Ecology requires both agencies to jointly evaluate the implementation of TMDLs in
Washington.

These evaluations address whetherinterimtargets are being met, whetherimplementation
measures such as BMPs have been put into effect,and whether NPDES permits are consistent
with TMDL WLAs. The EPA approves TMDL Water Quality Improvement Reports (also referred
to as water cleanup plans).
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The EPA provides water quality related loan and grant funding opportunities to statesand
tribesto implementthe Clean Water Act. For example, the EPA’s Clean Water Act Section 319
grants, combined with Ecology’s grant and loan funds, are made available to stakeholders
through Ecology’s annual Water Quality Grant and Loan Process.

Puget Sound is part of the National Estuary Program (NEP), a designation established by
Congress in 1987 to protect estuaries of national significance that are threatened by
degradation caused by human activities. Puget Sound was given priority status in the 1987
amendments to the Clean Water Act (CWA) and became one of the original programs of the
NEP. This funding source can helplocal, state, and tribal governmentsimplement applicable
actions identifiedinan EPA-approved TMDL water cleanup plan. The EPA oversees NEP
activities, including the efforts of state and tribal lead organizations administering grants.

Region 10 of the EPA oversees the PacificNorthwest, which consists of Alaska, Idaho, Oregon,
Washington, and Native Tribes.

U.S. Army Corps of Engineers

With environmental sustainability as a guiding principle, the US Army Corps of Engineers
(USACE) works to strengthen our Nation’s security by buildingand maintaining America’s
infrastructure. They energize the economy by dredging America’s waterways to support the
movement of critical commodities and providingrecreation opportunities at our campgrounds,
lakes and marinas. With respectto Budd Inlet, the USACE will be involved with any recurring
dredging operationsrequired as a result of Capitol Lake dam removal. Thiswould be a
collaborative effort between Ecology, DES, the City of Olympia, the Port of Olympia, Swantown
Marina, and other partners.

Squaxin Island Tribe

This TMDL boundary area lieswithinthe “usual and accustomed” lands of the Squaxin Island
Tribe (SIT), known as the “People of the Water”. Tribal members historically residedinthe
seveninlets of southern PugetSound. Now the tribal headquarters and trade center are located
in Mason County, six miles south of Shelton, in Kamilche at Little Skookum Inlet. The SIT is
responsible for co-managing fisheries within the Deschutes Riversystem.

The SITis a historicsteward and a conscientious co-manager and protector of natural
resources, working in cooperation with numerousfederal, state, and county government
agenciesand organizations. The SIT participatesin natural resources enhancementand
protection programs with the Northwest Indian Fisheries Commission, the Puget Sound
Partnership, the Washington Department of Fish and Wildlife, and othergroups and agenciesto
ensure that today’s decisions provide for a healthy future.

Washington State Department of Ecology

The Washington State Department of Ecology (Ecology) has the responsibility by delegated
authority from EPA to establish water quality standards, develop TMDLs (commonly referred to
as water quality improvement projects), and enforce water quality regulations. EPA delegated
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authority to Ecology to implement many aspects of the federal Clean Water Act. These include
the National Pollution Discharge Elimination System (NPDES) permitting and the TMDL
program. Ecology also has state authority to regulate nonpoint sources of pollutionand to issue
state waste discharge permits to pointsources not covered by the national NPDES permitting
system. The Deschutes River watershed, located in Water Resources Inventory Area 13, is
withinthe jurisdictional area of Ecology’s Southwest Regional Office.

Ecology helpslocal governments, tribes, and conservation districts with funding for water
quality projects through the Centennial Clean Water Fund, 319 Fund, and State RevolvingLoan
Fund. These funds are used to develop andimplement stream restoration and water quality
improvement projects.

Washington State Department of Agriculture

The Washington State Department of Agriculture (WSDA) serves the people of Washington by
supportingthe agricultural community and promoting consumer and environmental protection.
The major goals of the WSDA are:

e Protect and reduce the risk to publichealth by ensuringthe safety of the state’s food
supply.

e Ensure the safe and legal distribution, use, and disposal of pesticidesand fertilizersin
Washington.

e Protect Washington State’s natural resources, agricultural industry, and the publicfrom
selected plantand animal pestsand diseases.

e Facilitate the movement of Washington agricultural products in domesticand
international markets.

The WSDA manages Washington’s Dairy Nutrient Management program associated with
licensed dairies, provides technical assistance and enforces the Dairy Nutrient Management
Act. It also works with Ecology to manage and address agriculture related inspectionsand
complaints associated with NPDES permitsfor concentrated animal feeding operations.

Washington State Department of Enterprise Services

The Washington State Department of Enterprise Services (DES), formerly known as General
Administration, provides stewardship, oversight and planning of state facilities. The DES is
responsible for maintaining the historic capitol in Olympia, including 435 acres of grounds,
more than 50 buildings, four parks, and Capitol Lake.

DES is currently developing the Capitol Lake — Deschutes Estuary Long-Term Management
Project Environmental Impact Statement23 which will determine a preferred alternative for the
long-term management of Capitol Lake.

2 https://capitollakedeschutes estuaryeis.org/
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Washington Department of Fish and Wildlife

WDFW is responsible for preserving, protecting, and perpetuating the state’s fish and wildlife
resources. Their legislative mandate includes protectingand enhancingfish and wildlifeand
theirhabitats and providing sustainable, fish-related and wildlife-related recreational and
commercial opportunities. A key responsibility involves construction, land use, and
environmental permits, including hydraulic project approval (HPA). Any construction activity or
other work that uses, diverts, obstructs, or changes the natural flow or be d of state waters
requiresan HPA.

WDFW also operates fish hatcheries across the state, includingthe Tumwater Falls Fish
Hatchery inthe Deschutes River. Currently, WDFW is seeking anotherlocation for an additional
hatchery in the Deschutes River.

Washington State Department of Health

The Washington State Department of Health (DOH) is responsible for protecting public health
by promoting the safe treatment and disposal of domesticand other non-industrial wastewater
in areas not served by municipal wastewater treatment. The DOH can provide assistance to
local healthjurisdictions forresidential on-site wastewaterissueson large on-site sewage
(LOSS) planreviews (Chapter 246.272B WAC). Chapter 246-272A WAC establishes minimumon-
siterequirements.

e Individual On-site Sewage System (OSS): Individual and small (up to 3,500 gallons/day)
0SS are permitted and regulated by local health jurisdictions. Forthis watershed, the
Thurston County PublicHealth and Social Services Department, Environmental Health
Division, isresponsible for oversightand implementation.

e Llarge On-Site Sewage System (LOSS): The DOH reviews and approves plans for LOSS
designedto handle wastewater flows from 3,500 to 100,000 gallons/day and issues
annual permitsto all LOSS operators.

e Water Reclamationand Reuse: The DOH works with Ecology on publichealth aspects of
permitted and proposed reclaimed waterfacilities. They directly work with those
proposing minimum or zero discharge reuse and reclamation facilities and
developments.

e Technical Support: The DOH providestechnical assistance, guidance, and social
marketingtools for local health jurisdictions to implementand build upon operationand
maintenance programs for on-site sewage systems.

Washington State Department of Natural Resources

The Washington State Department of Natural Resources (DNR) isresponsible for protecting
Washington’s natural heritage. Their conservation and restoration programs help to ensure the
health of the state’s landscapes for the benefit of the people, plants, and animals that live here.
Active management and long-term stewardship are needed to maintain or restore ecological

quality and function to native habitats, and to prevent forestlands and other native landscapes
from conversionto otheruses.
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They gather information and find better ways to sustainably manage diverse forested state
trust lands and natural areas in theircare. Key areas they address include:

e Agquatic Land Habitat Conservation Plan (HCP)
e Agquatic Lands Management and Stewardship
¢ Climate Change

e Forest Health & Ecology

e Forest Research

e Natural Areas Program

e State Trust Lands Forest Management

e Trust Lands HCP

e Urban Forestry

Washington State Department of Transportation

The Washington State Department of Transportation (WSDOT) implements their National
Pollutant Discharge Elimination System (NPDES), WSDOT Municipal Stormwater General Permit
(WAR043000), and Stormwater Management Program Plan in all applicable Phase | and Phase Il
coverage areas. Implementation of the permit includes butis not limited to the following:

e Discharge inventory and mapping.
e |llicit Discharge Detection and Elimination (IDDE).

e Stormwater design per the WSDOT Highway Runoff Manual (HRM). (WSDOT revised the
HRM in 2014 to maintain equivalency with Ecology’s Stormwater Management Manual).

e Water quality monitoring (at selected sites statewide perthe permitrequirements).
e Stormwater BMP retrofit program.

e Highway maintenance program.

WSDOT actively participatesin TMDL developmentandimplementationin cases where WSDOT
is assigned a WLA or action itemsin an EPA-approved TMDL.

Washington State Conservation Commission
The Washington State Conservation Commission is the coordinating state agency for all 45
conservationdistricts in Washington State.

Together, the Conservation Commission and conservation districts provide voluntary, incentive -
based programs that empower people to practice conservationand ensure healthy natural
resources and agriculture for all. Among other responsibilities, the Conservation Commission:

e Providesfinancial and operational support and oversightto our state’s 45 conservation
districts.
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e Facilitates collaborative solutions that meet state natural resource prioritiesand work on
the ground.

Puget Sound Partnership

The Puget Sound Partnership (PSP) is a state agency whose main focus is the recovery of Puget
Sound. The PSP coordinates the efforts of citizens, governments, tribes, scientists, businesses
and nonprofits to set priorities, implementaregional recovery plan, and ensure accountability
for results. They have created a 2020 Action Agendaestablishingscience-based goalstoachieve
recovery and protection. The agenda addresses habitat protection, toxiccontamination,
pathogen and nutrient pollution, stormwaterrunoff, water supply, e cosystem biodiversity,
speciesrecovery, and capacity for action. It prioritizes cleanup and improvement projects,
coordinates with federal, state, tribal, and private resources to ensure all work cooperatively.

The Alliance fora Healthy South Sound was established by the PSP Leadership Council as a local
integrating organization to support coordinated and collaborative decision-makingaimed at
restoring and protectingthe ecological and socio-economichealth of South Puget Sound. It
consists of local governments, tribes, non-profit organizations, watershed, marine resource,
and salmon recovery groups, and citizens. They develop and coordinate the implementation of
Action Agendapriorities.

Local Government Resources

Lacey, City of

The Community Development Departmentis responsible forthe City’s full range of community
planning, land use development, environmental protection policies and construction code
compliance. Their PublicWorks Department is responsible fordesigning, operatingand
maintaining the City’stransportation, water, sewer and stormwater systemsto protect critical
water resources.

LOTT Clean Water Alliance

The LOTT Clean Water Alliance (LOTT) is a non-profit corporation responsible for wastewater
managementservicesfor the urban area surrounded by Thurston County, Washington. Their
missionisto preserve and protect publichealth and the environment by cleaningand restoring
water resources for itscommunities. Its servicesinclude wastewatertreatment, reclaimed
water production, and long-range planning. “LOTT” stands for its four government partners —
Lacey, Olympia, Tumwater, and Thurston County. Functioningas alocal government, LOTT is
governed by a Board of four elected officials appointed fromits partner jurisdictions and
operates under the authority of an intergovernmental agreement. Joint facilitiesinclude alarge
centralized treatment plant, a satellite treatment plant, three major pump stations, major
sewerinterceptor pipelines, and reclaimed waterdistribution pipelines.

Olympia, City of
The City of Olympia’s Water Resources divisionisresponsible fordrinking water, storm and
surface water, and wastewater. The Storm and Surface Water Utility maintains over 165 miles
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of underground pipe, over 7,600 storm drains, over 190 flow control facilities (stormwater
ponds, etc.), and over 140 treatment facilities (manufactured structures, wetponds, etc.) that
carry stormwater runoff from roads and rooftopsto local streams and Budd Inlet. Stormwater
runoff from approximately 267 acres withinthe City of Olympiaisconveyedto the LOTT Clean
Water Alliance’s Budd Inlet Treatment Plant. They work on many levels to protect water quality
and preventflooding. Most of Olympiadrains to Budd Inlet.

Olympia, Port of

The Port of Olympiais a municipal corporation governed by three elected commissioners. The
Port’s missionisto create economicopportunities by connecting Thurston County to the world
by air, land, and sea. The port manages operations for a breakbulk deepwater marine terminal,
Swantown Marina and Boatworks, the Olympia Regional Airport, and a wide range of
commercial and industrial properties throughout Thurston County. The Port’s environmental
programs include:

¢ Implementation of BMPs and ongoingimprovement of their marine terminal stormwater
management program.

e Incorporation of sustainable practices, such as recycling of materials and energy and
water conservationin Port operations.

e Partnerships with tenantsto improve environmental practices at the Port.

e Remediation of historic industrial contamination to benefitthe environment, facilitate
redevelopmentandimprove cargo efficiency.

Thurston Conservation District

The Thurston Conservation District (TCD) is a non-regulatory organization assistingland owners
and managers inimplementing conservation practices. The TCD educates landowners about
water quality problems and steps they can take to help reduce pollutants reaching streams.
They provide technical assistance, outreach, and education to Thurston County residents
related to developingandimplementing farm conservation plans. They also provide assistance
for the design and installation of BMPs. Ecology normally refers farmers who have receiveda
Notice of Correction to the TCD for assistance. The TCD assists with conservation planningand
providestechnical and cost-share assistance to landowners. They receive annual base
operational funding from the Washington Conservation Commission.

Thurston County Government

Thurston County Public Health and Social Services (PHSS)

PHSS addresses gravel mines, health codes and regulations (for example, sewage disposal and
nonpointsource pollution), land use review, septicsystems, surface water, solid waste
permitting and enforcement, and single family drinking water supplies. Surface water
protection (also known as Resource Protection) activitiesinclude elements to protect and
maintain the quality of the natural environment. Specificactivitiesinclude sanitary surveyson
marine and freshwatershorelines, ambient monitoring of streams and lakes, surface water
quality data managementand analysis, nonpoint pollution source identification, stormwater
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samplingand investigations, septicsystem dye-tracingalong shorelines, assessing the
effectiveness of BMPs for pollution prevention, agriculture and solid waste complaint response,
and education. PHSS has recently increased their capacity by adding full-time positionsto
address pollutionidentification and correction (PIC), and septicoperations and maintenance.

Thurston County Community Planning and Economic Development

Community Planningand Economic Developmentincludestwo divisions: Community Planning
and Development Services. The Department also works with WSU Thurston County

Extension and the Thurston County Fair. They work togetherto protect Thurston County’s
natural and builtenvironment, and to engage residentsin programs that inspire them to enjoy
and protect the County’s natural resources.

e The Community Planningdivision develops policies and programs related to sustainable
land use and development within unincorporated areas of the county. Key projects
include critical area and prairie protections, shoreline master planning, watershed
planning, and preservation of workinglands. This division encompasses education and
outreach programs, environmental monitoring, hydrogeological analyses, and overall
stormwater program coordination.

e The DevelopmentServicesdivision performs awide array of activitiesto protect the
health of streams, lakes, and Puget Sound, and are responsible for permittingand
environmental review. Theirworkis guided by basin plans and watershed
characterizations that take into account the unique characteristics and challengesin each
watershed.

Thurston Public Utility District

The Thurston Public Utility District owns and operates water systems and connections for water
systems owned by towns, private companies, and homeownerassociations. They provide water
planningand utility servicesto the citizens of Thurston County. They have three districts, with
the Deschutes River watershed located in District 1.

Thurston Regional Planning Council

The Thurston Regional Planning Council (TRPC) is a regional council of governmentsin Thurston
County. TRPC fosters the region’s livability through collaborative, informed planning, carrying
out regionally focused plans and studies on topics such as transportation, growth management,
and environmental quality.

The Council iscomposed of decision-makers from 23 jurisdictions and organizations, holds
monthly meetings, and hosts community forumsto educate and promote public participation
and dialogue.

Tumwater, City of

The City of Tumwater isa non-charter code city with a mayor-council form of government. The
Mayor and seven Council members are elected by the registered voters of the City to staggered
four-yearterms. The City provides general governmentservices authorized by state law,
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including publicsafety, highways and streets, parks and recreation, planningand zoning,
permitsand inspections, general administration and water, sewerand stormwater services. The
Community Development Department provides permitting services, plan review, inspections,
code enforcement, and long-range comprehensive planning. The Public Works Department is
comprised of two divisions: Engineering and Operations and Maintenance. The Engineering
Divisionisresponsible forthe overall management of the capitol projects in the Capital
Facilities Plan and the administrative aspects of the transportation and utility systems. Water
Resources is also under this division, responsible for the implementation and management of
water-related programs, such as the NPDES Phase Il permit, utilities planning, water quality,
water conservation, wellhead protection, and associated education and outreach functions. The
Operations and Maintenance Divisionis responsible forthe operation, maintenan ce, and repair
of the transportation and utility infrastructure, and the maintenance and repair of city-owned
vehiclesandrolling stock. City parks and the Tumwater Valley Municipal Golf Course are
maintained by the Parks Department.

Washington State University Thurston County Extension

The Washington State University (WSU) Thurston County Extensionis an educational resource
to Thurston County residents. They assist forest owners, shoreline residents, community
members, and decision makers to gain easy access to information and resources related to
natural resource managementand ownership. Their Water Resources programs provide
outreach and educational services. They develop research-based publications and educational
workshopsto offer practical guidance for protecting natural resources associated with streams,
rivers, lakes, wetlands, estuaries, and marine waters, and the resources these water bodies
provide. Topics of special interestinclude landscaping and water quality, rain gardens, Low
Impact Development (LID), realtor education, septicsystems, and shoreline living. Other
activitiesinclude outreach at local publicevents, and developingand submitting newspaper
articles and radio spots about water quality issues.

Nonprofit, Educational, and Volunteer Organizations

Black Hills Audubon Society

The Black Hills Audubon Society is a chapter of the National Audubon Society, representing
Lewis, Mason, and Thurston counties. It isa volunteer-based, non-profit organization whose
members share interestsin birdsand other wildlife, their habitats, and natural history. Their
goals are to promote environmental education and recreation and to maintain and protect
ecosystems for future generations.

Capitol Lake Improvement and Protection Association

The Capitol Lake Improvementand Protection Association is a 501(c) non-profitadvocacy
group. They representthe interests of local environmentalists, government activists, business
owners, and community leaders. They provide an alternative platform for input for the public-
at-large on the future management of Capitol Lake.
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Capitol Land Trust

Capitol Land Trust isa non-profit organization that works to strategically conserve vital natural
areas and workinglands inthe South Puget Sound and Chehalis Basin watersheds for their
ecological and community benefits. They strive to maintainand improve the effectiveness,
efficiency, and accountability of land conservation efforts; and they emphasize conservation
and education as tools to build more sustainable communities.

Deschutes Estuary Restoration Team

The Deschutes Estuary Restoration Team is a 501(c) non-profitadvocacy group. Theyrepresent
the interests of the natural environmentand a community that values wildlife, water quality,
ecosystemservices, economicopportunities, and natural beauty.

Stream Team

Stream Team is an education-to-action program for citizensinterested in protecting and
enhancing water resources in Thurston County watersheds. The program is cooperatively
sponsored and funded by the storm and surface water utilities of the cities of Lacey, Olympia,
and Tumwater and Thurston County. Stream Team began in 1990 as a way for local
governmentsto involve citizensinthe watershed planning process for a few local creeks. They
have since found a niche inthe South Sound for providing free, quality environmental
education programs and activities and hands-on action projects. Stream Team volunteers
perform a variety of actions for clean water, such as planting native trees, monitoring local
streams, and marking storm drains with the important message: “No Dumping — Flows to
Waterways.” They provide information about car washing, Natural Yard Care, pet waste,
vehicle care, and rain gardens. Stormwater runoff and managementis a primary focus of many
of these actions.

Local Businesses

Local businesses are responsible for taking actions to prevent pollution their activities may
generate. They in turn can be partners in increasing public awareness on local water quality issues
in the Deschutes River, Percival Creek, and Budd Inlet tributaries. Examples of businesses include
those with activities related to forestry or agriculture; automotive shops; golf courses; turf, berry, or
tree farms; shopping centers; garden centers; or stockyards. Commercial forestry businesses are
responsible for following the Forest Practices Rules to protect public resources such as water, fish,
and wildlife. Other businesses may require coverage under one of the NPDES permits or a state
waste discharge permit for discharge of process water or stormwater to waters of the State.

Watershed Residents and Property Owners

Local residents and property owners play a critical role in improving the water quality of Budd Inlet
and its tributaries. They implement actions to improve or protect the watershed. Examples include
increasing or protecting the riparian vegetation along streambanks, appropriately managing pet and
livestock waste, excluding livestock from surface waters, appropriately disposing of household
hazardous waste and other toxic substances, properly maintaining and operating on-site septic
systems, and restoring and protecting natural wetlands.
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Prioritiesand Timeline

In order to restore water qualityin Budd Inlet, efforts will need to happen concurrently. Due to
the variety of ways that oxygen depletion occurs in Budd Inlet, a diverse group of stakeholders
and project partners can focus work on differentareas at the same time.

Capitol Lake

The priority action for the Budd Inlet TMDL isidentifying andimplementingalong-term
management solution for Capitol Lake. To ensure this occurs the most important action is the
successful completion of the EIS and implementation of a preferred alternative that meets
water quality standards.

Ecology’s goal isto pair the timeline of TMDL priorities for Capitol Lake withthe timeline
associated with the EIS. As such, to be in compliance with this TMDL, DES must determine a
preferredalternative by the end of 2022. This is in accordance with the EIS schedule.

DES does not yet have a timeline associated with Phase 3 of their planning process. This TMDL
determinesthe following milestones and timeline:
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Table 32. Priority implementation actions for Long Term Management of Capitol Lake - Deschutes

Estuary.

Action

Partners

Timeline

Complete the Capitol Lake - Deschutes
Estuary Long-Term Management Project
(CLDE) Environmental Impact Statement
(EIS).

Ensure preferred alternative is capable of
meeting Budd Inlet TMDL allocation.

Department of
Enterprise Services
(lead).

Members of the CLDE
EIS advisory boards.

Complete by end of
2022.

Initiate Phase Three (Design and
Permitting) of the preferred alternative.

Include designs, modeling, and a monitoring

plan to indicate how the lake will meet
TMDL allocations.

Department of
Enterprise Services
(lead).

Members of the CLDE
EIS advisory boards.

Complete by 2026.

Implement long-term management
strategy.

Department of
Enterprise Services
(lead).

Members of the CLDE
EIS advisory boards.

Complete by 2035.

Monitor impacts of the long-term strategy.

Adaptively manage if TMIDL allocation is
not met.

Department of

Enterprise Services
(lead).

Members of the CLDE
EIS advisory boards.

2035 and onward.

Complete the implementation actions
highlighted in the Deschutes River TMDL.

Various, as outlined in
the TMDL.

2030

External Aggregate “Bubble” Load

The Puget Sound Nutrient Reduction Project will determine point source and nonpoint source
reduction targets and ensure water quality standards are met throughout the entire Puget
Sound. The following milestones are associated with the project:

Table 33. Priority implementation actions for the External Aggregate Load.

Action

Partners

Timeline

Complete a nutrient reduction schema at
Budd Inlet’s boundary with Puget Sound.

Ecology (lead) and
partners

Complete by end of
2024.
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This will include percentreductions at the
marine open boundary using the Salish Sea
Model. Demonstrate that open boundary
reductions - when applied to the 1997
critical year conditions and using the GEMSS
model - meetthe bubble allocations
established inthis TMDL. This schema will
be developed as part of the larger Puget
Sound Nutrient Reduction Plan.

Implement nutrient reductions in Ecology (lead) and Timelines will be
accordance with a timeline established in partners established by the
the Nutrient Reduction Plan. plan.

Reissue Puget Sound Nutrient General Ecology (lead) and 2026

Permit with Water Quality Based Effluent partners

Limits.

The General Permitwill be reissued with
new effluentlimitsfive years afterits initial
issuance.

These milestones will show that the aggregate bubble allocations can be met. Further
implementation planning will be necessary to ensure that reductions occur.

Nonpoint Sources

The followingtablesidentify priority actions that needto occur in order to remedy nonpoint
sources of pollutionidentified above. Where possible, general timelines and priority locations
are identified. Properties that fall within 100 feet of surface water are considered a priority for
implementation purposes. Parcels further from surface water are less likely to be significant
contributors of nutrients. Ecology does not assume that all parcels close to surface water cause
pollution; only watershed evaluation work can make this determination.

In addressing nonpoint pollution, Ecology first works with partners to identify pollution
problems and follows up with landowners to offer options and fundingto help them fix water
pollution problems. We offergrants and loans to implement effective management practices
that prevent pollution. If necessary, we provide a regulatory backstop to protect downstream
users from the negative impacts of nonpointsource water pollution, inaccordance with WAC
173-201-510.
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Table 34. Priority implementation actions for riparian buffers and channel function.

Action Partners Timeline
Plant, enhance, and maintain native riparian vegetation, | Various Completedin
including both deciduous trees and shrubs and conifer priority areas
trees, establishing forested stream-side vegetation by 2035, with
corridors. all work
Preserve existingriparian vegetation and restore completed by
degraded areas. Appliestothe Deschutes River system- 2040.
wide, including the area withinthe U.S. ForestService
(USFS), and other direct tributaries to Budd Inlet. This
should be done with native plants, and in accordance
with bufferguidance.
Enhance channel complexity. Various Completedin
Enhanced restoration includes large woody debris within E”;ggarefﬁ]
the active river bed to promote bank stabilization and K k, Wi
pool formation, and withinriparian zones to provide self- altwor
. completed by
armoring elementsas banks are eroded.
2040.

Restore and protect natural wetlands. Various Ongoing
Consider a water management strategy that recognizes | Citiesof Lacey, | Ongoing
the benefits of maintaining summer baseflows while Olympia,
meeting the community’s need for water. Tumwater,
This may be developed asa more detailed plan for Uy siet
restoringinstream flows. There are other, more effective Coulnty,
processes for establishinginstream flows rather than Ecology
TMDLs. A detailed groundwater model of the Budd Inlet
watershed could help evaluate the effect of further
groundwater withdrawals, as well as the effects of
solutions such as water conservation, groundwater
recharge, and low impact development.
Maintain and enforce the current status of the Cities of Lacey, | Ongoing
Deschutes River watershed closed water withdrawal, Olympia, and
eliminate illegal withdrawals, and quantify and mitigate | Tumwater,
the effect of exempt wells. Thurston

County,

Ecology
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Action Partners Timeline

Future groundwater infiltration facilities for reclaimed Various, LOTT, | As needed
water should quantify the potential increases in Ecology,
nutrient loads to the Deschutes River and tributaries Thurston Co.
and offset any inputs by reducing other local sources so
that DO and pH do not worsen.

Ensure that all timber harvests and other forestry- Various Ongoing
related work must comply with the state Forest
Practices Rules. Appliesto state and privately owned
forestlands.

Implement Memorandum of Agreement (MOA) USFS and Ongoing
between the USDA Forest Service, Region 6, and the WA | Ecology
State Department of Ecology in 2000. The intent of the
MOA is meeting environmental responsibilities on
federally owned forestlands under federal and state
water quality laws. This applies to all National Forest
Systemlands withinthe TMDL coverage area.

Restore riparian areas and river channels in private non- | Various Ongoing
commercial forests not managed by the U.S. Forest
Service (USFS) or subject to the state Forest Practices
Rules. Appliestothe Deschutes River watershed system-
wide, includingthe areas withinthe USFS boundary.

Explore the re-institution of a Deschutes River and Budd | Department of | 2023 and
Inlet Workgroup. Ecology onward.

This workgroup would meet periodically to strategize and | Publicand
catalyze cleanup actions on the Deschutes Riverand private
withinthe Budd Inlet watershed. It would provide a partners
continuingfocus on implementation of these TMDLs; (2)
a regularforum to review progress; and (3) a forum to
recommend adaptive management actions which would
enhance the success of the TMDLs.

e Priority areas to address for Budd Inlet: East Bay Drive, West Bay Drive, and Deschutes
Parkway; tributaries draining directly to Budd Inlet, with extra emphasis on Schneider
Creek, Ellis Creek, Mission Creek, and Moxlie Creek.

e Priority areas identified in the Deschutes TMIDL: Between RK 12 and 20; Henderson
Blvd., Waldrick Rd., State Route 507, Old Camp Lane. Deschutes River between Rainier
and Old Camp Lane, Thurston Creekat 3000 Rd.*, Johnson Creek at 3000 Rd.*,
Huckleberry Creek at 3000 Rd.*, Mitchell Creek at 3000 Rd.*, Reichel Creek at Vail Loop
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Rd., Spring near Cowlitz Dr., Tempo Lake outflow at Stedman Rd., Spurgeon Creek at Rich

Rd., AyerCreek off Sienna Court; Percival Creek; and Black Lake Ditch.

o *These areas are subject to the Forest Practice Act rules for riparian buffer

widths.

e Priority wetlands areas identified in the Deschutes TMDL: Ayer/Elwanger, Reichel, and

Spurgeon Creeks.

Table 35. Priority implementation actions for septic systems.

Action Partners Timeline
Replace noncompliant septic systems, with an Thurston County Complete by
emphasis on areas that drain directly to Budd PHSS 2035
Inlet.
Expand septic system analyses to include all Thurston County Complete by
areas draining directly to Budd Inlet. PHSS (lead) 2025

Include septicparcel to neighborhood analysis,
neighborhood density analysis, groundwaterand
surface water risk, and urban area septicsystem
analysis.

Expand septic systems operation, inspection, and
maintenance program, with an emphasison
areas that drain directly to Budd Inlet.

This was a high-levelpriority actionsitem
identified inthe Deschutes Watershed Land Use
Analysis: Scenario Development Report and
received the support of all workgroup members.
In addition, future efforts should examine and
implement options to reduce nutrientloading
from OSS systems. This includes conversion to
sewerin urban areas and nitrogen reducing onsite
systemsin rural areas.

Thurston County
PHSS (lead)

Ongoing, with
priority areas
complete by
2035.

Expand and enhance pollution identification and

Thurston County

Ongoing, with

correction work. PHSS (lead) priority areas
complete by
2035.
Increase septic to sewer conversions. Thurston County Beginningin
Prioritize areas within 100 feet of surface water. PHSS (I.ead);C|t|esof 2023 and
Olympia, Tumwater, | onward
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Action Partners Timeline

and Lacey; LOTT
Clean Water Alliance

Identify and fix potential bacteria and nutrient Thurston County Ongoing
pollutant sources such as cross-connected PHSS (lead); Cities of
infrastructure, recreational users, and homeless Olympia, Tumwater,
populations. and Lacey; LOTT

Clean Water Alliance

e Priority areas to address for Budd Inlet: East Bay Drive, West Bay Drive and Deschutes
Parkway, tributaries draining directly to Budd Inlet, with extra emphasis on Schneider
Creek, Ellis Creek, Mission Creek, Moxlie Creek, Percival Creek, Black Lake, and Black Lake
Ditch. Priority areas include all areas within 100 feet of surface waters.

e Priority areas identifiedin the Deschutes TMDL: the Deschutes River upstream of Offutt
Lake, Chambers Lake and its outlet creek, Tempo Lake and its outlet creek, and the Ayer
Creek watershed.
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Table 36. Priority implementation actions for development and stormwater.

Action Partners Timeline
Use low-impact development techniques.
Low-impact development should be instituted for future | Cities of Lacey,
developmentin appropriate areas in the watershed, with | Olympia, and Ongoing
particular attention to decreasing nutrient contributions | Tumwater;
below current levels. Future development should not Thurston County
worsen DO.
Continue studies of watershed characterization. Various,
Evolving challenges (eg., nutrientand bacterial pollution il Chides
. . of Lacey,
from homeless encampments) will continue to affect | i q ‘
water qualityin Budd Inlet. Continued watershed _l(?ympla,an Ongoing
characterization studies will inform the management of umwater;
. . . . . Thurston County
these evolving environmental issuesand help to identify
practical solutions.
Include more lands and funding in the Transfer of
Development Rights and Purchase of Development Cities of Lacey,
Rights programs. Olympia, and
This was a mid-level priority actions itemidentified in the TEmwater; Ongoing
Deschutes Watershed Land Use Analysis: Scenario UGS T
Development Reportand receivedthe support of all
workgroup members.
Cities of Lacey,
Seek opportunities to acquire land, easements, or Olympia, and e
. . g . ngoing,
developmentrights for conservation, preservation,and | Tumwater; o gSrtngnia’c?es
riparian and channel restoration efforts. Look to Thurston arl::g fundin
integrate land acquisition with current programs and County; Capitol Allow &
sources of funding. Land Trust
Comply with all requirements of the NPDES and State
Waste Discharge General Permit for Stormwater Various Ongoing
Discharges Associated with Construction Activity.
Use BMPs, as applicable, to manage stormwater outside
of the Phase Il Municipal Stormwater permit boundary. Various Ongoin
These BMPs are outlinedin the 2019 Stormwater going
Management Manual for Western Washington.24
24 https://apps.ecology.wa.gov/publications/SummaryPages/1910021.html
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Action

Partners

Timeline

Comply with all requirements of the NPDES and State
Waste Discharge General Permit for Stormwater
Discharges Associated with Industrial Activity. This is
generally referred to as the Industrial Stormwater
General Permit. The permitapplies withinthe TMDL
coverage area.

Existingand new
ISGP Permittees

Ongoing

Where applicable, implementadditional monitoring or
source controls to prevent pollutants released into the
watershed.

Various

Ongoing

Work with existing commercial businesses and
landowners to identify pollution sources and BMPs
neededto prevent discharge of TMDL pollutants of
concern to the MS4. Continue to implementlocal source
control plans for new developmentinthe NPDES permit
coverage area.

Various

Ongoing
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Table 37. Priority implementation actions for agriculture and livestock.

Action Partners Timeline
Private landowners.
Prevent soil and nutrient loss . L
Thurston Conservation District.
from cropland.
. . Washington Department of
Control soil erosion on property Acriculture. Washineton
by using conservation based g ’ g Ongoing
. . . Department of Ecology,
tillage practices, planting ground . .
. . Washington Conservation
cover and stabilizing erosion- L
Commission
prone areas.
SquaxinIsland Tribe
Implement protective nutrient ]
. Private landowners.
manage plans for agricultural and
livestock operations. Thurston Conservation District.
Plans should resultin the Washington Department of
reduction and elimination of Agriculture, Washington Ongoing
offsite transport of nutrients Department of Ecology,
through implementation of BMPs | Washington Conservation
to properly manage heavy use Commission
are?s and manure generated Sarednld i se
onsite.
Set back confinementand Private landowners.
ez izl o e L e Thurston Conservation District.
from surface waters.
| o confi q Washington Department of
fPacde' animatcon m:menltan ) Agriculture, Washington
ee mg,areasaway rom locations Department of Ecology,
that will concentrate runoff or . .
) h I lluted Washington Conservation
increase the potential for polluted | ~ . 00
runoff to reach surface water such
as steep slopes, unstable or Squaxinlsland Tribe
erodible soils, natural or Ongoing
constructed drainages, or
topography that concentrates
runoff. Keep away from areas that
become flooded or saturated
during the winter months.
Stabilize confinement areas with
compacted gravel or concrete to
allow for manure collectionand
preventerosion. Divert clean
water from confinement areas
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Action

Partners

Timeline

through the use of gutters, berms,
roofs, or other means of
conveyance to prevent contact
with manure. Implementother
prescribed BMPs.

Collect, store and use livestock
manure in a manner preventing

Private landowners.

Thurston Conservation District.

Washington Department of

contamination of runoff and Agriculture, Washington Ongoing
leaching to groundwater. Department of Ecology,
Washington Conservation
Commission
Collect manure from confinement
areas and other areas where
manure has accumulated, and
store itin a covered waste
storage facility. )
Private landowners.
Set back waste storage facilities at ] o
(CRETET) et i SUl e Thurston Conservation District.
waters. Design waste storage Washington Department of
facilities to provide adequate Agriculture, Washington Ongoing
storage based on the volume of Department of Ecology,
manure generated at the site. Washington Conservation
Cover the waste storage facility Commission
and instaII_it on an impermeable Sopednllnd T e
surface. Divert clean water from
waste storage facilities through
the use of gutters, berms, roofs,
or other means of conveyance to
prevent contact with manure.
Private landowners.
Use manure in a manner Thurston Conservation District.
preventin'g contaminating runoff Washington Department of
and leaching to groundwater. Agriculture, Washington Ongoing

Apply manure to fields consistent
with the Nutrient Application
BMPs.

Department of Ecology,
Washington Conservation
Commission

Squaxinlsland Tribe
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Action Partners Timeline
Private landowners.
Thurston Conservation District.
Exclude livestock from stream- .
side vegetation corridor and Washington Department of
flooded or seasonally inundated Agriculture, Washington Ongoing
areas during periods of Department of Ecology,
saturation. Washington Conservation
Commission
Squaxinlsland Tribe
Private landowners.
Thurston Conservation District.
Set back off-stream water Washington Department of
facilities at least 100 feet from Agriculture, Washington Ongoing

surface waters.

Department of Ecology,
Washington Conservation
Commission

Squaxinlsland Tribe

Complete the Voluntary Clean
Water Guidance for Agriculture.

This guidance is a technical
resource for agricultural
producers that describes Ecology’s
recommended BMPs to protect
water quality. Itisintendedto
support healthy farms while
helping producers meetclean
water standards. Ecology is
currently working on the first set
of chapters in preparation for
publiccomment, withthe
remaining chapters to be
completed by 2025. We want to
give agricultural producers a
comprehensive set of BMPs for
protecting water quality.

Department of Ecology, advisory
group members, relevant
stakeholders

Phase 1 completion
by end of 2022;
Phase 2 completion
by 2025.

e Priority areas identifiedin the Deschutes TMIDL: Old Camp Lane and Lake Lawrence
tributary. Deschutes River between Rainierand Old Camp Lane.
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Table 38. Priority implementation actions for homeowners and businesses.

Action

Partners

Timeline

Use “salmon safe certified” 25 program or
equivalent to ensure environmental protection
of urban water quality.

Include assessment of managementissues
includingirrigation efficiency, stormwater
management, pesticide reduction, and stream
and wetlands area management. (Inclusion of
these resources does not representendorsement
by Ecology).

Private businesses,
residences, and
landowners

Ongoing

Apply lawn and garden chemicals sparingly and
according to directions.

Use best management practices when using and
disposing of fertilizers, weed killers, and
pesticides. Forexample, applications used on
turf, berry, or Christmas tree farms.

Private businesses,
residences, and
landowners

Ongoing

Do not apply nutrients within stream-side
vegetation corridors.

Considerall nutrient sources when determining
recommended application rates for crops. Base
nutrient applications on soil testing by field.
Apply nutrients at rates and times commensurate
with crop-specificremoval and growth patterns,
and consistent with university recommendations
or standard agricultural practices. To prevent
surface or leaching losses, apply nutrients at
times closestto plant uptake, and do not spread
manure from late fall through winter.
Additionally, do not apply nutrients and manure
to saturated, frozen, or snow covered soils, in
flood prone areas during seasons when flooding
or inundationislikely, orprior to forecasted
precipitationthat will lead to nutrientloss from
runoff or leaching.

Various

Ongoing

%5 www.salmonsafe.org/getcertified
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Action

Partners

Timeline

Implement BMPs to prevent discharge of
pollutants from facilities concentrating or
boarding domestic animals, including cats, dogs,

and horses.

Various

Ongoing

Table 39. Priority implementation actions for homeowners and businesses.

Action

Partners

Timeline

Implement Forests and Fish Law.

This includes environmental
protectionsto restore riparian
habitat to support harvestable
levels of salmon; meet
requirements of the Endangered
Species Act for aquatic species;
meetrequirements of the Clean
Water Act for water quality; and
ensure forest industry economic
viability.

Private landowners, DNR, and
Ecology

Ongoing

All timber harvests and other
forestry-related work must
comply with the state Forest
Practices Rules.

Appliestostate and privately
ownedforest lands. Comply with
Memorandum of Agreement
(MOA) between the USDA Forest
Service, Region 6, and the WA
State Department of Ecology
(2000). Appliestoall National
Forest Systemlands. Restore
riparian areas and riverchannels
in private non-commercial forests
not managed by the U.S. Forest
Service (USFS) or subject to the
state forest practices rules.
Appliestothe Deschutes River
watershed system-wide, including

Private landowners, DNR, and
Ecology

Ongoing
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the areas withinthe USFS
boundary.

e Priorityareas identified inthe Deschutes TMDL: Between riverkilometers 12 and 20.

Technical Feasibility

Ecology’s modelingindicates that the implementation of all recommended actions identified by
this TMDL would enable Budd Inlet to meet water quality standards. To determine this, Ecology
usesa mechanisticmodel to simulate water quality and hydrologyin Budd Inlet. The Budd Inlet
Model relies on GEMSS and simulates the physics, chemistry, and biology of Budd Inletand
Capitol Lake, and it was calibrated using decades of observed water quality, circulation, and
other geophysical data. Collectively, these tailored characteristics of the Budd Inlet Model
significantly increase itsaccuracy and applicability.

This TMDL calls for the successful completion of PSNSRP in order to meet the assigned bubble
allocation— a goal that will require widerimplementation of more advanced wastewater
treatment technologies. Many of these technologiesare alreadyin use at LOTT's WWTP,
enabling LOTT to treat theireffluenttoa demonstrably higherstandard, as shown by water
guality monitoring data.

This TMDL also calls for the implementation of the Deschutes River TMDLs and a long-term
management solution for Capitol Lake. Across both of these efforts, coalitions have been built
and the necessary management networks are in place to identify new and creative
managementsolutions, and to implement those that have already been recommended.

The levels of reductionidentified inthisTMDL are large and may take years to complete.Some
actions will be iterative and occur over time and require adaptive management. Meeting water
quality standards in Budd Inletis feasible aslong as all partners continue implementation
actions until they fully meettheirallocation. The actions identified in this TMDL will resultin
significantimprovementsto DO in Budd Inlet. Improving oxygenlevelsinBuddInletwill require
a combination of actions from multiple partners throughout the Budd Inlet watershed and
around Puget Sound.

Costs

Introduction

This chapter providesimplementation cost estimates to achieve water quality goals outlined
withinthis TMDL. This activity was completed to satisfy EPA’s requirements for TMDL
development and Section 319 grant fundingguidelines. Cost estimatesincorporated into this
chapter represent the estimated costs to implement projects using funding from publicsources,
including State and Federal grant programs. If private stakeholders choose to implement water
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quality BMPs without financial assistance from publicfunders, costs for self-implementation
may be significantly lower. Cost estimates are based on current dollars in 2022 and are not
adjusted for further inflation. The most significant action identified by Ecology with the highest
impact on meeting water quality standards is the removal of the Capitol Lake Dam. Draft cost
analyses conducted by DES estimate that this action will cost $179 — 336 million (DES, 2021).
Ecology acknowledgesthat other Capitol Lake management solutions may exist that could allow
Budd Inletto reach water quality standards, but these have not yet beenidentified. DES
estimates that other Capitol Lake Management scenarios that could meet water quality criteria
could cost $249 — 607 million (DES, 2021).

Other costs associated with this plan include implementation actions related toriparian zone
management, septic pollution, stormwaterand development, and agriculture and livestock land
uses. However, not all of these suites of implementation actions have corresponding cost
estimates. Ecology only estimates costs within this plan for sectors that have adequate
information to support and inform a reasonable estimate. Ecology makes no cost estimatesfor
the possible expensesincurred by homeowners and private business who choose to adopt
optional BMPs on private property. By sector, these estimated costs total $5.21 million for
riparian zone management and restoration; $28.64 — 70.24 million to address water quality
impairments from septicsystems; and $2.82 - 10.97 millionto address water quality
impairments from stormwater sources. The total estimated cost needed to restore water
quality in Budd Inletis $223 - 388 million.

Achievingthisinvestmentgoal will require collaboration and shared investment from multiple
fundingsources including, federal, state, and local governments, as well asinvestment from
private landowners, private business, philanthropicorganizations, taxpayers, and ratepayers.
Future work to evaluate costs compared to water quality benefits may support project
prioritization. Opportunities to strategically sequence projects, share resources, and coordinate
across jurisdictions and organizations are critical to this plan, and are expectedto generate
major long-term cost efficiencies. If WQS are achieved before the full estimatedinvestmentis
implemented, implementation strategies and cost estimates should be revisited and adaptively
managed.

The following cost estimate assumptions were adopted while developing this chapter.

Cost estimate assumptions:

e Current costs — Cost estimates provided in this chapter are based on current costs in 2022.
When usingthis resource for budget development, future costs and inflation should be
considered.

e Public grant funding — These cost estimatesreflect the cost to complete projects usingpublic
grant funding from federal and state sources. They also reflectthe cost for a publicor nonprofit
organization to assist private landowners with project implementation. State fiscal years are
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referencedinthe document as SFY and federal fiscal years are referenced as FFY. If landowners
choose to complete implementation on theirown, cost estimates may be significantly lower.

e Omissions — Cost estimates provided in this document do not include total costs for program
administration or project management, or education and outreach to private landowners. The
full costs for engineeringand design are also not includedin all cost estimates. Final project
costs may be higher dependingonlandownerwillingness, site conditions, hydrogeology, and
complexity of BMPs needed to address water quality concerns.

e Adaptive management — Implementation needs could change based on water quality and
habitat conditions, and any relevantland use changes. If new water quality priorities emerge
and more tributaries have water quality impairments, costs to achieve clean water in Budd Inlet

may be higher. If WQS are achieved, certain tributaries may be de-prioritized, resultinginlower
implementation costs.

The followingtable providesan overview of the estimated costs to implement water quality
BMPs to eliminate DO-impairmentin Budd Inlet. More detailed cost estimates and alternative
cost scenarios are provided throughout this chapter.

Table 40. Estimated costs by implementation sector.

Implementation Descrition Estimated Cost
Sector P (S™M)
Long-term | This cost includes the initial removal of Capitol Lake Dam, as $179-5336

Management of | well as estimated maintenance and dredging costs for the next
Capitol Lake | 30 years.

Riparian Actions | This cost assumes full riparian buffer implementation in all 312 $5.2
acres of prioritized land within the Budd Inlet and Deschutes
River watersheds.

Septic Actions | This cost includes inspection, maintenance, and replacement $28.6-570.2
for an estimated number of noncompliant septic systems in
priority subwatersheds that drain directly to Budd Inlet.

Stormwater | This cost represents the average expense of retrofitting $2.8-510.9
Actions | impervious surfaces with water quality treatment
facilities.
Total $216 — $422

Long-term Management of Capitol Lake

The Department of Enterprise Services’s draft Environmental Impact Statementincludes
comprehensive economicanalysesfor different Capitol Lake action alternatives. These analyses
sought to determine the extentto which Capitol Lake action alternativescouldresultin changes
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to the economic activity or economicvalue of the region. This assessment evaluated the
longterm economicimpacts and potential benefits related to four primary topics: downstream
economic activity, downtown development, demand forand value of recreation, and demand
for and value of ecosystem services.

To calculate the economic effects of Capitol Lake managementalternatives, the analysis used
the 2018 version of an economic model named IMPLAN.26 The numericresultsfor costs and
valuesrepresent planning-level estimates forthe conceptual action alternatives based on the
information and data available at this stage of the project and include some data that reflect
pre-COVID conditions. COVID-induced disruptions of typical economic conditions and patterns
injecta limited level of uncertainty into the economic conclusions of DES’s analysis.

DES’s draft EIS identifies three Capitol Lake management alternativesto the presentsystem of
lake management: the estuary alternative, the managed lake alternative, and the hybrid
alternative. The estuary alternative would restore Capitol Lake to its former estuarine condition
and requires the removal of Capitol Lake Dam. It is to-date the only optionidentified by
Ecology’s modelingthat is capable of meeting WQS, and isthus the management alternative
supported by Ecology.

Itis also the management solutionidentified by DES as the ‘likely preferred alternative’ to the
presentsystem of Capitol Lake management. The managed lake alternative would keep the
current configuration of Capitol Lake and develop and adopt an adaptive management plan to
improve water quality in the continued presence of the Dam. The hybrid alternative is similarto
the estuary alternative, butcalls for the installation of a retaining wall dividing part of Capitol
Lake’s North Basin to preserve the aestheticqualities of Capitol Lake’s reflecting pool while also
restoring the estuarine characteristics of the Capitol Lake system.

The draft EIS’s cost estimates for these three management scenarios are prese nted below.
DES’s project management website2? contains more information. This table summarizes cost
estimates associated with the DES draft EIS. The Estuary scenario, shown in bold, is DES’s ‘likely
preferred alternative’ and Ecology's recommended management solution.

Table 41. Estimated Costs for Capitol Lake Management Scenarios.

Management Estimated Construction Estimated Maintenance Total 30-Year Costs
Alternative Costs (SM) and Dredging Costs (SM) (Sm)
No Action S0 $18 $18
Estuary $131-5235 $48 - $101 $179 - $336
Managed Lake $89 - 5160 $248 - $447 $337 - $607
Hybrid $177-5319 $72-5144 $249 - 5463

% https://implan.com/

27 https://capitollakedeschutes estuaryeis.org/alternatives
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In theirdraft EIS, DES points out that project goals would not be realized underthe No Action
Alternative, which would lead to increased flood risk, increased costs for addressing water
qualityissues, lack of water access for recreation, and ongoing equity and social justice issues.
They also indicate that all alternatives would generate enhancements to trails, habitat areas,
and restored water-based recreation that would increase the value of recreation inthe basin.
For ecosystem services, benefits to habitats, visual aesthetics, and cultural, heritage, spiritual,
and educational valueswould be most pronounced for the Estuary and Hybrid Alternatives.

Under the Managed Lake and No Action Alternatives, in contrast, tribal values would continue
to be adverselyimpacted by the loss of connection to the natural environmentand
anthropogenicharm to the balance and functions of the Budd Inlet ecosystem. These
conclusions support Ecology’s present recommendation: to restore Capitol Lake to an estuarine
system.

Riparian Actions

Based on the average cost of riparian restoration per acre, the total estimated cost to achieve
100-foot buffersin prioritized areas of the Budd Inletand Deschutes TMDLs is approximately
S$5,205,000 dollars.

Riparian restoration cost estimates by Ecology’s Water Quality Combined Funding Program
indicate that the average cost to complete riparian restoration is approximately $15,500 per
acre, based on 33 previously funded grant agreements across the state from State Fiscal Years
2016 to 2019. Adjustingforinflation28yields a price of $16,700 per acre in 2022 dollars. Cost
per acre varies based on specificsite conditions and project scale. Costs range from
approximately $3,500 dollars to $35,000 dollars, depending on extentof invasive species
control, ease of access, plant stock quality, and if maintenance is included inthe budget.
Typically, larger scale projects have a lower cost per acre. If 2,000 treesare planted on each
acre, approximately 624,000 trees could be planted in 312 acres of prioritized riparian areas.
These cost estimates representthe costs to implementriparian restoration projects using
publicfunding. They do not include the cost of any necessary land acquisition, nor subsequent
costs associated with necessary maintenance. If landowners choose to implementriparian
restoration efforts on theirown, costs may be significantlowerdependingonthe costs of trees,
site preparation, and any contracted labor.

Priority areas to address for Budd Inlet: East Bay Drive, West Bay Drive and Deschutes
Parkway, tributaries drainingdirectly to Budd Inlet, with extra emphasis on Schneider Creek,
Ellis Creek, Mission Creek, and Moxlie Creek.

Priority areas identified in the Deschutes TMDL: Between RK 12 and 20; Henderson Blvd.,
Waldrick Rd., State Route 507, Old Camp Lane. Deschutes River between Rainierand Old Camp
Lane, Thurston Creek at 3000 Rd.*, Johnson Creek at 3000 Rd.*, Huckleberry Creek at 3000
Rd.*, Mitchell Creek at 3000 Rd.*, Reichel Creek at Vail Loop Rd., Spring near CowlitzDr.,
Tempo Lake outflow at Stedman Rd., Spurgeon Creek at Rich Rd., Ayer Creek off Sienna Court;
Percival Creek; and Black Lake Ditch.

28 https://www.bls.gov/data/inflation_calculator.htm. Other inflation adjustments alsorelyon this resource.
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*These areas are subject to the Forest Practice Act rules for riparian bufferwidths.

Septic Actions

Ecology estimatesthat the total cost needed to address noncompliantseptic systemsin
prioritized subwatershedsfalls between $28.6 — $70.2 million. There are 5,205 septic systems
located in priority subwatersheds that drain directly to Budd Inlet. Assuminga 25% rate of
noncompliance, we estimate the number of noncompliant systems to be approximately 1,300.

Thurston County estimates that annual maintenance costs fall between $200 and $500 per
system (J. Mountjoy-Venning, personal communication, Feb. 7, 2022). Our estimate is based on
the midpoint of this range. Inspection costs are assumedto be $160 per system, and
inspections are assumed to take place every 3 years. Septicsystem replacement costs vary
widely, with estimated ranges of $18,000 - $50,000 per system (J. Mountjoy-Venning, personal
communication, Aug. 18, 2022) and $35,000 - >5$50,000 per system (City of Olympia;see
Appendix B) provided by Ecology’s partners. The cost estimate assumes a 10-year planning
window.

Table 42. Summary of cost estimates for septic system BMPs.

Implementation

D ipti Esti in 2022
Activity escription Total Cost Estimate in 20

Estimated cost to address approximately
1300 noncompliant septicsystems within
priority subwatersheds that drain directly
to Budd Inlet.

SepticSystems

Inspectionson 1300 priority septic
systems at a cost of $160 per system $693,000
every three years, extended for 10 years.

Septicsystem
inspection

Maintenance on 1300 priority septic
systems at an average cost of $350 per $4,550,000
year, extended for 10 years.

Septicsystem
maintenance

Replacing 1300 priority septic systems at
an estimated cost ranging between $23,400,000 — 65,000,000
$18,000 and $50,000 per system.

Septicsystem
replacements

Septicsystem The total cost of inspecting, maintaining, $28 643,000 - 70,243,000
total and replacing priority septicsystems. T T
Stormwater Actions

Ecology estimates that the total cost needed toretrofit impervious surfacesin prioritized areas
of this TMDL is between $2,817,200 and $10,971,800. According to the PugetSound
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Stormwater Retrofit Report Cost Estimate Appendix A2°, the average cost to retrofit impervious
surfaces with water quality treatment facilitiesis $20,000 to $78,000 per acre. Adjustingfor
inflation since this study’s publishing, these values increase to $25,600 to $99,700. This
estimate is for water quality facilities that remove 80 percent of total suspended solidsand
does not considerthe cost to remove other pollutants carried in stormwater, or the cost to
acquire land to construct stormwater facilities.

This number also does not include costs for flow control. Depending on the water quality
impairments, different suites of stormwater BMPs may be necessary, and costs can be much
higher.

Ecology applied this per-acre estimate to the landcover database of prioritized areas in the
Budd Inletand Deschutes River watersheds. These prioritized areas contain 28 acres of high -
density developedland with an average impervious coverage of 90%, 65.6 acres of medium-
density developedlandthat averagesto be 65% impervious, and 120.5 acres of low-density
developedland that averagesto be 35% impervious. These landcoverdescriptions can be found
in Table 34.

The Puget Sound Stormwater Retrofit Report Cost Estimate Appendix A estimated that annual
maintenance costs $300 to $3,200 dollars per acre. The estimated annual maintenance cost to
maintain the impervious acreage within prioritized areas of this TMDL ranges from $33,000 to
$352,000, dependingon maintenance frequency and the total acres maintained, though this
cost estimate focusing on implementation ratherthan subsequent maintenance costs.

Funding Opportunities

Fundingis available from several agencies mentioned in this document. The most common
fundingsources usedin our area are discussed below. There are many other fundingsources,
especiallyforprojects that benefit both water quality and salmon. EPA’s Funding Resources for
Watershed Protection and Restoration3? website provides additional funding source
informationincluding The Water Financial Clearing House 31, a searchable database of financial
assistance sources (grants, loans, and cost-sharing) available to fund a variety of watershed
protection projects. The followingis a partial list of funding opportunitiesthat are popularin
western Washington.

U.S. Environmental Protection Agency

National Estuary Program

EPA's National Estuary Program (NEP) was established by Congress in 1987 to improve the
quality of estuaries of national importance. In the Puget Sound and surrounding watersheds,
this includes protection of fish, shellfish, wildlife, and recreational activities and requires the
control of point and nonpoint sources of pollution. Usinga collaborative, consensus-building
approach, the Management Conference (a collective of governments, organizations, businesses

2 citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.443.5944& rep=rep1&type=pdf
30 https://www.epa.gov/nps/funding-resources-watershed-protection-and-restoration
31 https://ofmpub.epa.gov/apex/wfc/f?p=165:1
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and individuals convened by the PugetSound Partnership) engagesin developingand
implementingthe Puget Sound Action Agenda. The EPA provides funding to Washington state
agencies as Strategic Initiative Leads and to the Northwest Indian Fisheries Commission to
implementthe PugetSound Action Agenda. Interested parties should reference the Puget
Sound Partnership’s NEP Solicitation and Grants32 web page for specificinformation on how to
apply for these funds.

Environmental Education Grants

Education institutions; state, local, and tribal environmental and educational publicagencies;
and nonprofit organizations described as 501(c)(3) of the Internal Revenue Code are eligible for
this funding, which supports environmental education projects that promote environmental
awarenessand stewardship. These grants require non-federal matching funds for at least 25%
of the total cost of the project. For more information visit EPA’s Environmental Education33 web
page.

Washington State Department of Ecology

Water Quality Combined Financial Assistance Program

Ecology’s Water Quality Program administers four main funding programs underan integrated
annual fundingcycle. Ecology awards grants and loans on a competitive basis to eligible public
entities forhigh priority water quality projects throughout Washington State. Applicants use
one integrated financial assistance application to apply for funds from the four funding sources
simultaneously. Ecology typically kicks off its annual cycle in August with applicant training
workshops.

¢ Centennial Clean Water Program: Centennial is a state funded program created by the
Washington State Legislature in the mid-1980s. Under this program, grants are available
to public entities for wastewaterinfrastructure (limited to hardship communities) and
nonpointsource pollution control projectsincluding but not limited to: on-the-ground
restoration, agricultural BMPs, off-stream watering provisions, onsite septicrepair and
replacement, stormwater activities, and drinking water source protection.

e CleanWater Act Section 319 Nonpoint Source Grant Program (Section 319): The United
States Congress established Section 319 as part of the Clean Water Act amendments of
1987 to address nonpoint sources of water pollution. Underthis program, grants are
available to publicentities for projects including but not limited to: on-the-ground
restoration, watershed planning, technical assistance, BMP implementation, off-stream
watering provisions, water quality monitoring, and education and outreach.

e Clean Water State Revolving Fund (CWSRF): The United States Congress established the
CWSRF as part of the Clean Water Act Amendments of 1987. Under this program, low-
interestloansare available to public entities for projects including but not limited to:
facilities, nonpoint source planningand implementation, local stormwaterregulation

32 https://www.psp.wa.gov/NEP-solicitation-and-grants.php
33 https://www.epa.gov/education
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review, low impact development planningandimplementation, and educationand
outreach. Low interest loans have also beenused as “pass through” to homeowners for
projects such as onsite septicrepair and replacement or agricultural BMP
implementation. Loans may be used for a widerrange of improvements on private
property.

e Stormwater Financial Assistance Program (SFAP): The SFAPis designed to fund
stormwater projects and activities that have been proven effective at reducing impacts
from existinginfrastructure and developmentand enhance existing stormwater
programs. Grants are available to counties, cities, towns and port districts for retrofit
projects including but not limited to: stormwater treatment facilities, detention facilities,
infiltration systems, low impact development planningand BMP implementation, and a
limited suite of stormwater activities.

Referto Ecology’s Find A Grant34 or Loan web page and/or the Water Quality Combined
Funding Program3> web page for more information.

Coastal Protection Fund

Since July 1998, water quality penaltiesissued under Chapter 90.48 RCW have been deposited
into a sub-account of the Coastal Protection Fund known as Terry Husseman Account. A portion
of thisfund is made available toregional Ecology offices to support on-the-ground
environmental restoration and enhancement projects. Local governments, tribes, and state
agencies must propose projects through Ecology staff. Visitthe Coastal Protection Fund - Terry
Husseman Account Grants3® web page for more information.

Floodplains-By-Design

Ecology’s Floodplain Management Program administersthe Floodplains by Design grant
program under a biennial fundingcycle. Ecology awards grants on a competitive basis to eligible
entities (e.g., local governments, tribes, diking and drainage districts, port districts, nonprofit
agencies) for collaborative and innovative projects throughout Washington State that support
the integration of flood hazard reduction with ecological preservation and restoration.
Proposed projects may also address other community needs, such as preservation of
agriculture, improvementsinwater quality, or increased recreational opportunities provided
they are part of a larger strategy to restore ecological functions and reduce flood hazards. Visit
the Floodplains by Design37 web page for more information.

34 https://ecology.wa.gov/About-us/How-we-operate/Grants-loans/Find-a-grant-or-loan

3 https://ecology.wa.gov/About-us/How-we-operate/Grants-loans/Find-a-grant-or-loan/Water-Quality-
Combined-Funding-Program

36 https://ecology.wa.gov/About-us/How-we-operate/Grants-loans/Find-a-grant-or-loan/Coastal-protection-fund
37 https://ecology.wa.gov/Water-Shorelines/Shoreline-coastal-management/Hazards/Floods-floodplain-
planning/Floodplains-by-Design
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Streamflow Restoration Implementation Grants

The 2018 Streamflow Restoration Act (ESSB 6091) provides for actions in watersheds to offset
potential impacts to instream flows associated with permit exempt domesticwater use and
achieve net ecological benefit. The purpose of this Streamflow Restoration Grant program is to
provide funding for those actions (“projects”).

Ecology’s Water Resources Program administers the Streamflow Restoration Grants program
and awards grants on a competitive basis for projects throughout the state that improve
streamflows and instream resources, as directed under the new law. Visitthe Streamflow
Restoration38 web page for more information.

Washington State Recreation and Conservation Office and Washington Department of
Fish and Wildlife

Aquatic Lands Enhancement (ALEA) Program

The Aquatic Lands Enhancement Account (ALEA) Grant Program provides grant-in-aid support
for the purchase, improvement, or protection of aquatic lands for publicpurposes, and for
providingand improvingaccess to such lands. It is guided by concepts originally developed by
DNR, including re-establishment of naturally self-sustaining ecological functions related to
aquatic lands, providing or restoring publicaccess to the water, and increasing public
awareness of aquatic lands as a finite natural resource and irreplaceable publicheritage. Local
and state governments, as well as Native American Tribes, are eligible toapply if legally
authorized to acquire and develop publicopen space, habitat, or recreation facilities. Federal
agencies, nonprofit organizations, and private entities are not eligible, butare encouraged to
seeka partnershipwithan eligible entityin orderto pursue the public benefitsthe ALEA Grant
Program supports. ALEA Grant Program funds may be used for the purchase, restoration, or
improvement of aquatic lands for public purposes, and for providingand improving public
access to aquatic lands and associated waters. All projects must be consistent with the local
shoreline master program and must be located on lands adjoininga waterbody that meetsthe
definition of "navigable." Projectsintended primarily to protect or restore salmonid habitat
must be consistentwith the appropriate lead entity strategy or regional salmon recovery plan.
Recipients must provide at least 50% match. For more information, view the WDFW’s Aquatic
Lands Enhancement Account Volunteer Cooperative Grant Program3? and/or RCO’s Aquatic
Lands Enhancement Account?® web pages.

Salmon Recovery Funding Board

This board was created in 1999 by the State Legislature to provide salmon recovery grants that
protect existing high quality salmon habitat, restore degraded habitat, and assess the feasibility
of future projects and other salmon-related activities. Part of the funding comes from the state

38 https://ecology.wa.gov/Water-Shorelines/Water-supply/Streamflow-res toration

39 https://wdfw.wa.gov/species-habitats/habitat-recovery/alea
40 https://rco.wa.gov/grant/aquatic-lands-enhancement-account/
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Puget Sound Acquisition and Restoration Fund, which supports projectsin Puget Sound
watersheds. Local and state governments, Native American Tribes, as well as special purpose
districts, private landowners, nonprofit organizations and regional fisheries enhancement
groups are all eligible to apply. View RCO’s Salmon Recovery and Puget Sound Acquisitionand
Restoration**web page for more information. Visit RCO’s grant programs#? web page to learn
about additional grant opportunities (including the two mentioned above).

US Department of Agriculture

Conservation Reserve Enhancement Program (CREP)

The Conservation Reserve Enhancement Program is a voluntary program designed to benefit
both farms and fish. It isa partnership between the State and Federal governments that was
created to restore and protect critical fish habitat. The program compensates farmers for
growing riparian buffersin stream-side areas of their property. It is a great way to help
landownersimplement conservation practices on their property while also offsetting the
burden of property taxes through land rental payments. In addition to providing habitat, the
buffersimprove water quality and increase stream stability.

Land enrolledin CREP is removed from production and grazing under 10-15 year contracts. In
return, landownersreceive annual rental, incentive, maintenance, and cost share payments.
CREP isadministered by Thurston Conservation District in cooperation with the USDA Farm
Service Agency.

Conservation Reserve Program (CRP)

The CRP is a voluntary program that offers annual rental payments, incentive payments for
certain activities, and cost-share assistance to establishapproved cover on eligible cropland.
Administered by the Thurston Conservation District, assistance is available inan amount equal
to not more than 50% of the participant’s costs in establishingapproved practices; contract
duration is between 10-15 years.

Environmental Quality Incentives Program (EQIP)

This federally funded program is managed by the Natural Resources Conservation Service
(NRCS). The EQIP program providestechnical assistance, cost share payments and incentive
paymentsto assistcrop and livestock producers with environmental and conservation
improvements on the farm.

Wetland Reserve Enhancement Partnership

Wetland Reserve Enhancement Partnershipis a voluntary NRCS easement program, whichis
part of the Agricultural Conservation Easement Program, a Farm Bill Conservation Program.
State agencies, county and local governments, non-governmental organizations and American
Indian Tribes collaborate with NRCS through partnership agreements. These partners work

41 https://rco.wa.gov/grant/salmon-recovery/
42 https://rco.wa.gov/recreation-and-conservation-office-grants/find-a-grant/
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directly with tribal and private landowners, who voluntarily enroll eligibleland through the
purchase of an NRCS Wetland Reserve Easement in order to protect, restore and enhance
wetlands. With thisfunding, easements enable landowners to adopt conservation practices
that improve wetland functions and conditions. Eligible lands (e.g. farmed or converted wetland
habitat that can be restored), may be enrolled under permanent easements, 30-year
easements, or 30-year contracts (for acreage owned by tribal landowners). Partners are
required to contribute a financial or technical assistance match of at least 10 percent. Proposals
that provide match greater than 10 percent receive higherconsiderationinthe selection
process.

There is no single source of fundingthat will solve the problem of low DO in Budd Inlet. Ecology
TMDL and nonpoint staff will work with stakeholdersto develop strategies forfunding water
qualityimprovement projects and prepare appropriate scopes of work that will helpimplement
this implementation plan. Funding agencies should be evaluating the effectiveness of exi sting
programs to meetthe needs of this and other TMDLs and modifyingtheir programs to ensure
continuedriparian improvements leading to the completion of TMDL goals.

This TMDL recommends creating funding opportunities to build and maintain incentive
programs essential towards encouraging landowners to install BMPs on their property (e.g.
riparian buffers, irrigation efficiencies, etc). In addition, this TMDL encourages the creation of
incentive programs, not just for landowners, butalso for developers in order to promote
stormwater BMPs, LID and irrigation efficiency systems.

Outreach

Public Involvement in TMDL Development

Ecology convened an advisory group for the Deschutes River TMDL from 2009 to 2018. Key
stakeholdersinvested considerable time and effortinto the development of both the Deschutes
and Budd Inlet TMDLs. Meeting attendees were encouraged to participate by providing
information specificto theirrepresented organizations, discussions and suggestions for meeting
topics or additional technical work, or examples of activities or actions includedin this report.
Ecology appreciates the commitment, dedication, and input provided by this group. The
advisory group later changed to the Deschutes Watershed Council, coordinated by Thurston
Conservation District, inan attempt to focus more broadly on implementation actions while
also keepingthe publicup to date on Budd Inlet TMDL development.

Since 2018 Ecology has beenworkingto complete the Budd Inlet TMDL while maintaining
consultation with a selection of stakeholders to hear feedback, answer questions, and discuss
implementation actions. Ecology held public meetings to share contents of the draft TMDL in
2022 (see Appendix B). Ecology held a publiccomment period from June 8 to July 25, 2022. All
publiccomments and Ecology’s response to comments are includedin Appendix B.
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Targeted Outreach to Enhance Implementation

Outreach and education efforts will be crucial to ensure implementation actions occur and
water quality standards are met in Budd Inlet. These efforts help raise general awareness,
create stewardship opportunities, and effect behavior change to improve water quality.

Itis important to educate residentsand visitorsinthe Budd Inlet watershed, on how their
individual and collective actions can helpimprove water quality. Targeted education and
outreach efforts are needed to promote voluntary implementation of water quality BMPs.

Outreach and educations should focus on the following objectives:

1) Enhance Awareness

e Provide education of water quality problems and causes to community members
and landowners.

e Demonstrate how BMPs address water quality problems.

e Disseminate information on financial assistance programs through Ecology, TCD,
and other sources.

2) Shift Attitudes

e Buildtrust with communities, residents, and agricultural producers.

e Acknowledge water quality impacts caused by land use and development.

e Recognizeindividual responsibility to protect water quality.

e Spread knowledge of BMPs that protect water quality, and theirapplication(s).

e Recognize that BMPs for water quality protection can support sustainable land use
and development.

3) Promote Behavior Change

e Provide technical assistance and planningand implementation supportto
communitiesand individual landowners.

e Utilize available fundingtoassist in planningand implementation efforts.

Outreach and education should be targeted towards landowners with properties adjacent to
surface waters, with an emphasison any areas identified as a priority in this TMDL or other
watershed plans addressing nutrients.

Some outreach techniquesinclude:
e Social and mass media messaging.
e Newand existing publiceventsand educational opportunities.

e Publicdisplaysand signage.

Publication 22-10-012 October 2022 Page 102
Budd Inlet TMDL for Dissolved Oxygen



e Partnerships with local schools, nonprofits, and other community groups.

¢ Neighborhood social events and project tours.

Tracking Progress

Ecology will build off outreach work done in completion of the Deschutes River TMDL,
leveragingthese partnerships and reconvening meetings of a stakeholderadvisory committee
to review and track water quality and implementation actions completed. This stakeholder
coordination will beginin 2023 and continue as needed until the water quality goals for this
project are reached by 2040. The purpose of these recurring meetingsis to share information
on water quality conditionsin Budd Inletand its tributaries.

Key discussionitems will include the status of implementation actions, water quality data,
regulatory changes, new and innovative ideas, and potential funding sources. Ecology will work
cooperatively with stakeholders to help direct or redirect the adaptive management of this
water cleanup plan.

Ecology will continue to offer grant funding through its annual grant and loan application
process for water quality studies, stream restoration projects, BMP implementation, and for the
development, continuation, and implementation of monitoring programs. To comply with this
TMDL, all BMPs must be in place to address DO, pH, fine sediments, and temperature by the
end of 2040, with prioritized areas addressed by 2035. The success of this TMDL project will be
assessed using monitoring data from Budd Inlet, and Table 45 identifies measurable milestones
to track TMDL implementation.

Table 43. Interim measurable milestones for tracking implementation.

Action Target Comments
The CLDE long-term The Capitol Lake EIS is The long-term management
management project must scheduled to be completed of Capitol Lake is the single
continue as scheduled. by DES in October 2022; the | mostimpactful
designand permitting of the | implementationaction
identified management recommended within this

solutionisscheduledto begin | TMDL.
by 2026; and the
implementation of the Leading stakeholders: DES
managementsolutionis

scheduled to be complete by

2035.
The Puget Sound Nutrient This plan isscheduled to be The assigned reduction
Source Reduction Project completed by 2024. targets will allow the Budd
will address the Budd Inlet Inletbubble allocation to be
bubble allocation. met; and the Budd Inlet
TMDL will limitthe exchange
of nutrientsinto the Sound.
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Action

Target

Comments

Leading stakeholders:
Ecology

Increase septic conversions
from the current average
rate.

Thurston County should
prioritize county resources to
increase septic conversion
rates.

An emphasis will be placed
on septic conversionsin
prioritized areas that drain
directly to Budd Inlet.

Leading stakeholders:
Thurston County PHSS

Expand septic system
analysis to include all areas
draining directly to Budd
Inlet.

This expanded analysis
should be completed by
2025.

This analysis will give Ecology
and partners a clearer and
more complete
understanding of septic
pollution withinthe
watershed.

Leading stakeholders:
Thurston County PHSS

Increase riparian buffer
implementation, with an
emphasis on prioritized
areas.

Riparian buffer
implementation should
continue in prioritized areas,
with targets of 50% (78
acres) by 2030, 75% (156
acres) by 2033, and 100% by
2035.

There are 312 acres
identified as priority riparian
restoration areas in this
TMDL.

Leading stakeholders:
Ecology, Thurston County,
Thurston CD

DO monitoring in Budd Inlet
shall continue, with the
intent to measure progress
toward DO goals

The frequency of
noncompliance-days mustbe
reduced 25% by 2030, 50%
by 2035, and 100% by 2040.

DO monitoringis the most
direct way that Ecology can
measure progress toward
TMDL goals.

Leading stakeholders:
Ecology

An effectiveness monitoring
plan will be designed by
Ecology and project partners
to maximize the
effectiveness of TMDL
implementation and inform
adaptive management
strategies

Partner outreach informing
the design of this plan will
begin upon the approval of
this TMDL.

The effectiveness monitoring
plan will be used to
determine progress toward
achieving TMDL goals, and to
provide a flexible framework
for to accommodate future
adaptive management.

Leading stakeholders:
Ecology
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A monitoring program for evaluating progress is an important component of any
implementation plan. Monitoringis needed to keep track of what activities have beendone,
measure the success or failure of actions, and evaluate if water quality standards are achieved.
Monitoring should continue after attaining the water quality standards to ensure
implementation measures are effective, remainin place, and the water bodies continue to
meetthe water quality standards. Monitoring is required midway through the implementation
process to seeif interim goals are being met.

In addition to existing monitoring programs, Ecology will examine the need for supplemental
interim monitoring as implementation actions are completed. Ecology will monitorthe progress
of implementation through planned meetings with stakeholders. Ecology will use information
gathered through monitoringto keep Budd Inlet on track to meet DO standards by 2040.
Ecology and other partners who conduct monitoring(e.g., permittees, WADOT, etc). will share
data and monitoringresults frequently and openly to ensure that progress is achieved.

Adaptive Management

Natural systems are complex and dynamic. The way a system will respond to human
management activitiesis often unknown and can only be describedin probabilities. Ecology
recognizesthat models are inherentsimplifications of these complex processes and, as such,
are unlikely to exactly reproduce how waterbodies will respond to the application of various
management strategies. Therefore, TMDLs have a varying level of uncertainty dependingon
factors, such as data availability, model resolution, and how well the natural processes are
understood. Adaptive managementinvolvestesting, monitoring, evaluatingapplied strategies,
and incorporating new knowledge into management approaches that are based on scientific
findings.

In the case of TMDLs, Ecology usesadaptive management to assess whetherthe actions
identified as necessary to solve the pollution problems are correct, and whetherthey are
working. Ecology recognizes that the relationship between management strategies,
implementation actions, and pollution load reductions cannot always be precisely quantified,
increasingthe importance of specificinterim objectives and ongoing environmental monitoring.
As we implementthese actions, the system will respond and change. Adaptive management
allows us to fine-tune ouractions to make them more effective, totrack environmental change,
and to try new strategiesif we have evidence that a new approach could help us to achieve
compliance.

TMDL reductions should be achieved by 2040. Partners will work together to monitor progress
towards these goals, evaluate successes, obstacles, and changing needs, and make adjustments
to the implementation strategy as needed. Ecology will use adaptive management when water
monitoring data show that the TMDL targets are not being met or implementation activities are
not producing the desired result. If water quality standards are achieved, but wasteload and
load allocations are not, the TMDL will be considered satisfied.

Publication 22-10-012 October 2022 Page 105
Budd Inlet TMDL for Dissolved Oxygen



Ecology will use adaptive management when water monitoring data show that the TMDL

targets are not being met orimplementation activities are not producingthe desired result. A
feedback loop (Figure 9) consisting of the following steps will be implemented:

Step 1. The activitiesin the water qualityimplementation plan are put into practice.

Step 2. Programs and (best management practices) BMPs are evaluated fortechnical adequacy
of design and installation.

Step 3. The effectiveness of the activitiesis evaluated by assessing new monitoring data and
comparing it to the data usedto setthe TMDL targets.

Step 3a. Ifthe goals and objectives are achieved, the implementation efforts are
adequate as designed, installed, and maintained. Project success and accomplishments

should be publicized and reported to continue project implementation andincrease
publicsupport.

Step 3b. If not, then BMPs and the implementation plan will be modified ornew actions
identified. The new or modified activities are thenappliedas in Step 1.

Additional monitoring may be necessary to better isolate the pollutant sources so that new
BMPs can be designed andimplemented to address all sources of DO deficit. It is ultimately
Ecology’s responsibility to assure that implementationis being actively pursued and water
quality standards are achieved.
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Figure 9. Feedback loop for determining need for adaptive management.

Step 1. Implement Activities.

Step 3b. Modify Step 3a. Step 2. Evaluate
implementation Publicize success adequacy of
or identify new and continue design and
activities. implementation installation.

Off On

target target

Step 3. Compare water quality data
with TMDL data and targets.
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Reasonable Assurance

Ecology estimatesthat in order to meetthe wasteload allocations shown above, reductions of
65-70% will be needed from 1997 levels, When establishinga TMDL, reductions of a particular
pollutantare allocated among the pollutant sources (both point and nonpointsources) in the
waterbody.

TMDLs must show “reasonable assurance” that these sources will be reduced to their allocated
amount. If there is no reasonable assurance, EPA guidance indicates that the load reductions
must be transferredto pointsources. Ecology believes that the activitiesidentifiedin this
chapter already support this TMDL and add to the assurance that DO in Budd Inlet will meet
criteria inthe Washington State water quality standards. This assumes that the identified
activities are continued and maintained.

Ecology is authorized under Chapter 90.48 RCW to impose strict requirements or issue
enforcementactions to achieve compliance with state water quality standards. Before resorting
to enforcementactions, however, Ecology first strives to achieve clean water by collaborating
with partners ina cooperative fasionto institute implementation actions voluntarily.

There are several ongoingefforts currently underway that provide additional assurance that the
objectivesinthisTMDL will be met. These projects have their own funding, project teams, and
stakeholders. The project goals of the Long Term Management of Capitol Lake — Deschutes
Estuary and the PugetSound Nutrient Source Reduction Project overlap with the goals of the
Budd Inlet TMDL. All of these projects must move forward and resultin implementation actions
in order for Budd Inletto meet water quality standards.

The monitoringand adaptive management process described in the Tracking Progress section
of thisreport is designed to provide informationin a feedback loop (Figure 9) to encourage
more landowner participationin BMP implementation and restoration projects. If the
monitoringresultsindicate that the approaches beingused are not working, the organizations
involvedin monitoring and implementation will re-conveneto determine whetherdifferent
approaches should be used.

Education, outreach, technical and financial assistance, and enforcement all will be used to
ensure that the goals of this Water Quality Improvement Reportare met. Ecology will seek
fundingresources to increase the number of compliance staff to investigate wateruse and
develop appropriate compliance actions.

A list of ongoing or planned efforts, with accompanying descriptions, that add to the reasonable
assurance that pollution reductions will be metis as follows:

e DES’s Capitol Lake — Deschutes Estuary Long-Term Management Project is finalizingan
environmental impact statement (EIS) that will recommend future managementactions
for Capitol Lake. The draft EIS was released in March 2022, and it identified the removal
of the Capitol Lake Dam as the ‘likely preferred alternative’ strategy of managing Capitol
Lake in the future. Further, DES “expect[s] that the likely preferred alternative will be
confirmed as the preferred alternative inthe Final EIS” to be issuedin Fall 2022.
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Capitol Lake and its dam are the largest source of DO-depletion within Budd Inlet, and
DES’s conclusion, while not yet final, gives ECY more assurance that this critical action is
closer to beingachieved.

e Whilethereis not universal agreement, many key stakeholdersin the community have
expressed supportfor the removal of Capitol Lake Dam, eitherin their publiccomments
on this TMDL (eg., LOTT, Deschutes Estuary Restoration Team, Washington Department
of Fishand Wildlife; see Appendix B) or in other settings (eg,. Squaxin Island Tribe). While
we acknowledge the existence of differing opinions, Ecology is encouraged by these
remarks, which assure us that other actors in the community will remain engaged during
the planningand implementation of restoration actions recommended by this TMDL,
includingthe removal of Capitol Lake Dam. This engagement will help catalyze the
reinstitution of workgroups and planning groups — which had met during the planning
stages of this effort —as this plan moves intoits implementation phase.

e This TMDL is closelyintegrated with the larger Puget Sound Nutrient Source Reduction
Project, a Department of Ecology project designed to address nutrient pollution within
the greater PugetSound. The PSNSRP isclosely adheringto the Nine Minimum Elements
of Successful Watershed Plans#3, described within EPA’s section 319 CWA guidelines.

4 https://cfpub.epa.gov/watertrain/moduleFrame.cfm?parent_object_id=2868
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