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Report Purpose and Budget Impacts

Theactions listed in th&Vhipple Creek Watersheficale Stormwater Plan Report (Report)

implementation plan araot part of the Clark County Stormwater Program Plan submitted uRdemit
condition S5.A., which is supported by the current County budget. The Report is created solely to meet
Permitrequirement S5.C.5.c.

No new actions in the Report are supported hg turrent County budget approved by the Clark County
Board of County Councilors (BOCC). Implementation of any new action in this plan, not currently
supported by the County budget, is subject to future budget approval by the BOCC. The Report may only
be wsed to guide county planning for future actions to improve Whipple Creek stream health.

Submittal of this plan to Washington Department of Ecology has no budget impacts.
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Introduction

A. Summary

The Whipple Creek Watersh&tale Stormwater Plan Rep@Report) is presentedo fulfill condition
{p®/ dp dO 2 FNatiofdalPullutant BisdagrgedEinatiBystem NPDESPhase | Municipal
Stormwater Permi{Permit) issued by the Washington Department of Ecology (Ecology).

TheReport documents the results of aigh-level conceptual exercige estimatethe magnitude of

effort neededto meet stateestablishedvater quality standards andistream flow conditions fothe
Whipple Creekvatershed The watershed spans about 12 square miles in southwest Clark County,
Washingtonlt is situated north of Salmon Creek and south of Gee and Flume Creeks. Nearlydiee squ
miles of the upper watershed is inside the Vancouver urban growth area (UGA).

Theanalysesn this Reportelied on water quality and hydrologlatain the watershedcollected by

Clark County over the past ten or more years. Observed conditions sird@mswere used to calibrate
computer models of the watershed, which allowed the County to estimate the effects of future planned
flryR dzaSa 2y 2 KALWLIX S -strediB &hdiicnsRésulis GeNratedtyrbulatéc® | y R
future land use conditins did not meesomestate water quality standardand did notresult in in

stream flow conditions that would allow salmon and other aquatic life to thrive.

Numerous watershe@dcalemanagemenstrategies directly supportive of aquatic life were considered
and somewere simulated in the model§Vith full implementation throughout the watershed of
strategies described in this plan, Whipple Creek would be predicted to meet state water quality
standards for dissolved metals and temperature and to have impréwstliced) levels of fecal coliform
bacteria. Modeled strategies did not appear capable of providing stfé@msimilar to a forested
watershedthat wouldfully supportsalmon and other aquatic lifalthough some improvements
compared to current degradecbnditions would be expected.

Full implementatiorcould incur capital expenditures $846 million and ongoing operational costs of $4
million annually.

B. Purpose and Background

Knowledge abouthe adverse impacts of stormwater runoff on water bodishanging rapidlyMost
stormwater mitigation is applied sitby-site as land is converted from forest fieldsto roads,parking
lots, buildings, and lawns.

Toanalyzeapproaches to protecting streams and lakes, King County studied the predicted effects of
alternative strategies in a single watershddanita Creek is an urbanized 6.8 square mile watershed in
King County and the City of Kirkland which was developed before current water quality treatment and
flow control standards were required in western g¥iéngton.

In 2012 King County and partners published Brmwater Retrofit Analysis and Recommendations for
Juanita Creek Basin in the Lake Washington Waterghddr a grant fronEcology The retrofit analysis
studied numeroustormwater managemengcenarios in an attempt to find a strategy or combination of

(1]
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strategies that would improve flow and water quality conditidosupportfish use and other aquatic
fATS Ay GKS gl GSNEKSRQa A0GNBlIYa O0YAYy3d /2dzyieés wHnwm

TheJuanita Creektudy found thatf small distributed onrsite stormwater management facilities (called

low impact development (LID)) weapplied to nearly all impervious surfacasd iflarger traditional

end-of-pipe treatment and detention facilitiewere constructed to retrofit most impergus surfaces up

G2 O02yGSYLRNINEB GNBFGYSYG yR Tt 2wuldaghigvee doalst G Yy R I
at an estimated cost of $1.4 billion (King County, 2012).

On the heels of the Juanita Creek plRoplogybegan requiringgach ofthe four Phase Wwestern

Washington countieg King, Snohomish, Pierce, and Clat& conduct a similar studgn an urban or

urbanizing watershed. In i&0132018Permit Ecology require@lark County to select a watershed and

perform watershedscale stormwateplanning as outlined iRPermitsection S5.C.5.c. TRermitstated
objectivewasii 2 GARSYGATE  AG2NXgoFGSNI YFYyF3ISYSyid aGNI (S:
KERNRBE23IAO FyR 6F0SNI ljdzr t Ade O2yRAGAZ2yaas Qi Klald (Tt & S
terms are defined in WAC 17Z81A020, throughout the stream systef®.

In June 2014, @ik County submittec scope of work and schedule outlining its plan to complete the
watershedscale stormwater planning requirementtime Whipple Creekvatershed Ecology approved

GKS /2dzyieqQa a02LIS Ay {SLIGSYoSNIunmn FyR aSid I RS
report. Appendix R includes the approved scope of work.

O

/I EFN)] /2dzyGeQa al2LIS 2F ¢2N] ciblegliemdntssifhe G a1a yS
watershedscale stormwater planning requirement and to gather sufficient data to simulate Whipple

/I NBS1Qa KeRNRfz23& IyR gF0SNI ljdzr t Ade Ay | 0O2YLlzi SN
observed current conditions, wouttien be used to simulate future development and stormwater

management strategies in an attempt to find strategies that would attain designated uses.

Clark Countytogether with Otak, In¢implemented the scope of work from 2014 to 2017.

The result is aanceptual watershegcale stormwateplanreport for Whipple Creelpresented here to
satisfyPermitrequirement S5.C.5.c.

C. Regulation

The Clean Water Act (CWA) of 1972 is the principal federal law regulating discharge of pollutants into
streams, rivers, antikes. It controls discharges of pollutants by regulating both industries and

government entitiessuch agities and countiesvhich operate storm sewer systems that collect and

discharge polluted stormwater runoff from urban and suburban ar&ae. Natonal Pollutant Discharge
9ftAYAYFGA2Y {@a0SY o6bt59{0 A& GUKS /21 Q& LISNNVYAGUGAY

The CWA relies on the concept of designated uses to set goals for water qtgditpninimum, ay
existingusethat the water body supported it974 suchas fishing, wimming, or providing drinking
water, must be maintained.

! WAC means Washington Administrative Code.

(2]
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The Washington State Water Pollution Control Act (RCW 90.48) similarly protects surface waters of
Washington State and ground water from discharge of contaminants, and it tasks Ecology with setting
water quality standards.

Ly 21 &KAYy 32y IpelimitiSy program@deledatedby EPA aratiministered by Ecology.

902t 238 SadlofAakKSa RSaAdyl GSR dzaSaz 6KAOK Yl & Sj
2 | KA Y 3G 2y Qa. Eéolinisitd watsr qualityistariddirds that, if met, would theoretically

sustain the designated usdscology issues municipal stormwater permits and state waste discharge

permits pursuant tdhe CWA an®RCW 90.49. t I NJ  Penditig isstigd &inder this prograrmihe

Clark County Perm#uthorizesthe discharge of stormwater from the county storm drainage system to

waters of the state.

D. Water Quality Goals

Washington Administrative Code (WA@)apter 172201A establishes water quality standards for
Waters of the Site. Standards are set for each water body baseds existing uses and designated
uses.

Ecology has not established individual designated used/fopple Creekso default uses applyhe
highest afault usesare primary contact recreation ansalmonid spawning, rearing, and migration

ThisReportanalyzes and models those water quality constituents required byP#renit, and provides a
cursoryanalysis of parameteB G Ay 3 (2 2 KA LILI Bat aredddtSppailicallyRS & A Iy | 0 ¢
required to be evaluated in this Repobly the Permit Water quality standardased as the basis for

analysisare shown irTablel.

Tablel: DesignatedUsesand Water Quality Sandardsfor Whipple CreelDiscussed in this Report

Applicable Designated Use State WQ Standard Criteria

Temperature Aquatic Life: salmonid spawning 7-Day Average Daily Maximum
rearing, and migration (7-DADMax) of 17.5°C
Fecal Coliform Primary contact recreation < QREIEHE S @ 100 COIOm?S J iyl &
<10% of samples: 200 colonies / 100 mL
Dissolved Aquatic Lifeg most sensitive biota Acute and chronic criteria matiormulas
Copper Toxic substances incorporating water hardness
. . Aquatic Lifeg most sensitive biota Acute and chronic criteria math formulas
Dissolved Zinc . . .
Toxic substances incorporating water hardness

E. In-Stream Hydrology Goals
The ultimate goal afhe state is taestore desigated uses, chieflio provide adequate habitat and-in
stream flow conditions to ensure the survival and recovery of native salmon.

Hydrology and water quality models, however, do not directly estimate the ability of a stream to

support fish populationsTo account for this e Permitrequires instream flow conditions (hydrology)

to be usedasa surrogate for streanbiologicintegrity- & 4 NBI YQa oAt Ade (2 &dzJR
bottom of the food chain to the top.

(3]



Introd uction

ThisReportusesfour different methods to correlatenodeledhydrology tostreambiologicintegrity, as
described below

I Relationship of Flow Metrics to B -IBI Score

The Benthic Index of Biological IntegritylB) is a widely used indicator of stredilogichealth in the
Pacific Northwest. The index uses a muigtric analysis of macroinvertebrate taxa (bugs) that are
present in gravel riffles of wadeable streams

ThePermitrequires the County toisea statistically valid relationship between one or mgneeam flow
metrics reported by the hydrology model and B score.

The applicability to Whipple Creek of several hydrologic metrics that are commonly used in the Pacific
Northwest were evaluated, emphasizitigpsefrom research done oRuget Soundbwlandstreams
(DeGasperet al. 2009). Metrics are calculategingdaily average flow.

PaAy 3 [t NJternh Boakyhdniiaflny detaayd3tatistical regression, three hydrologic metrics
were evaluated for use in a correlation telBl score: 1Jomean 2) High Pulse Cou(itiPC)and 3) High
Pulse RangHPR)Table2 providesa definition for each metri@and for high flow pulse, which is the

base observation for two of the calculated metrics

Table2: Hydrologic Metric Definitionsand Selection Status

Fraction of a year that the daily mean dischargera  Selected for use in

TQmean *

exceeds thannual mean discharge rate Report
Occurrence of daily average flows that are equalto  N/A¢ this is a base
High Flow Pulse ~ greater than a threshold set at twice (two times) th metric used to

long-term daily average flow rate calculate HPC and HP

High Pulse Count  The number of days each water year that discrete h Selected for use in this
(HPC) ~ flow pulses occur Report

. The range in days between the start of the first hig :
AlEJD PSR REMEE flow pulse and the endf the last high flow pulse Nt ERIEERt 07 LEE 17

HPR) ~ .
( ) during a water year
Sources: Bootkt al. (2001, pp. 120) * and DeGaspeet al. (2009, pp. 512 and 518) ~

this Report

Six Clark County watersheds were eligible for inclusion in the evaluation disticadly valid

relationship between flow metrics andIBI. The three criteria for inclusion in the study were similarity
to Whipple Creek and presence of sufficieAtB and continuous flow monitoring datwo metrics

were selected for use in this Rep ¢ Tomeanand HPC, described belodv.detailed discussion difie
analysis can be found BppendixH.

TQmean
TheTomeanmetric has previously been used by Clark County and in the Puget Sound areagBalgth
2001). All three metrics were used imre recent Puget Sound lowland study (DeGaspes)., 2009).

[4]
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Linear regression showed that only.[a,Using the equation belowad a significant relationship toIBI
based on local data:

Avg BIBI =16.7 + 154 AvQohean

Further analysis during the effort to calibrate a hydrology model to observed conditions in Whipple

/| NBS1 06aSS /KFLIWGSNILLO NBadz 6SR Ay FR2dzaGYSyGa G2
relationship between dneanand BIBI that best fis observed conditions to estimate futuBelBl scores

under future planning scenarios in Whipple Creek.

The equation usedh this Reporfor calculating BBI from FmeaniS:

AvgB-IBl =24.1 + 154 AvQokean

High Pulse Count(HPC)

Although it was not fand to have a statistically significant relationship #BBscore in Whipple Creek
based on local data, this Report also uses the relatiortstiyveen HPC and-BIpublished by King
County in its Juanita Creek basin plan.

The equation used for calculag BIBI from HPC is:

AvgB-IBI = 53.05 +30.106 logy, AvgHPC (King County, 2012)

. Using Flow Metrics to Estimate Salmonid Use Attainment

As required by th@ermit B-IBI scoresire usedo estimatefuture aquaticbiologicintegrity as described
above ThisReportalso useswo other indicators ofvhether a stream can suppaosalmonid use
(salmonid usattainment): direct correlations betweeiPCand salmonid use attainment armbtween
Tomean@nd salmonid use attainment.

Context

In 2014, Ecology usdIBI scores to list streams that did not meet narrative standards for salmonid
uses. The criterieanges Ecologysed were: greater than 37 for fully supporting beneficial uses, less
than 28 for norsupporting, and 28 through 37 for waters of concdimlogy, 2014)The BIBI metric
has a top score of 5Non-supportingstreams were listedn the State 303(dbist, whichofficially
recordsimpaired waters under the CWA.

Table3: Correlation of BIBI to Salmonid Use Attainmerfor 9 O 2 £ 303(8) Qisting

Salmonid Uses
Non-supporting Partially Supporting Fully Supporting

B-1BI <28 28-37 >37

Because sulvatershedscale poofiffle sites having both flow data andIBI scores are extremely rare
in western Washingtorstatistical conclusionsbout relationships between flow andiBlas described
above,are weak. There is scant data and a great deal of scatter in correlating flow metrlBis&res.

(3]
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BL.L AGaStT Aa Iy AyRANRigport saliyioRid Sés SR iNA @Aetsure of thél NS I Y Q.
health of aquatianacroinvertebratesnotfish. Many stream and watershed conditioother than

hydrologic regiménfluence BIBI scoresThese includehannel substrate quality, temperaturand the

presenceof pollutants from urban runoff and other sources.

High Pulse Count(HPC)and Tgomean
To account for the difficulties with-BBI, thisReportalso usesHPCand Tmeanto evaluatewhether
Whipple Creek will meet standards for salmonid uses under futteaaxios.

I NBQ@ASG 2F YAy3d [/ 2dzyieQa |yl 4dWaikehReso@dcE Ineht@yAred Y R 4 |
9 planning project{Horner, 2013) reveals that flow metrics can be directly correlated to salmonid use
attainment. A discussion of this analy can be founth Appendix.

King County recognizddPCas one of the more useful metrics for calculating thREBBscore Horner
found that sites having HPCs between 3 and 7 generally supported salmarsirmegB(IBlscore range
greater than 35). The report also found that very lowBBscores (< 16 ) were associated with HPCs
above 15. BBI scores above 25 were associated with HPCs less than 11.

King County published a regression equation for HPC dB¢ (Bing County, 201ZJlark County data
also showed increasingIBl with lower HPC, making it a viable indicator based on local data and the
Puget Sound results.

Table4: Correlation ofHPQo Salmonid Use Attainment

Salmonid Uses
Non-supporting Partially Supporting Fully Supporting

HPCRange >11 7-11 <7

The King County analysis also identifigglednas a useful metric for calculating thelBlscore
Evaluation of Clark County data for basins similar to Whipple Creek found a strong correlation. King
County published a regression equation fgrh.andB-1BI(King County2012).

Clark County data suggest that @.da,0f about 25% to 27% is equivatdn the threshold forstreams
that do not support salmonid usesdn-supporting and that about 37% is the lower threshold for
streams thatfully supportsalmonid uses (fully supporting)

Table5: Correlation of TQmeato Salmonid Use Attainment

Salmonid Uses
Non-supporting Partially supporting Fully Supporting

TQmean 1027 % 2837 % >37 %

High Pulse Range was not used because it was not appropriate for the short time period modeled in
Whipple Creek. It would be more appropriatemodel results for decades.

6]
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ThisReport describethe results of modeled future scenarios in terms of all thiredicator metrics B-
IBl, HPC, andyfeanand correlateseach metrido salmonid use attainmerds described above

[7]



Existing Conditions

|.  Existing Conditions

A. Watershed Setting

The Whipple Creek Watershed spans about 12 square miles in southwest Clark County, Waghiagton.
situated north of Salmon Creek and south of Gee and Flume Creeks. Nearly five square miles of the
upper watershed is insidéné Vancouver urban growth area (UGA).

Whipple Creek flows generally west from headwaters east of Inter&4t®) between Vancouver and
Ridgefield to Lake River. The confluence with Lake River is just six miles upstream of the Columbia River.
The watershed includes an area draining directly to Green Lake on the Columbitid@tygain

Currently, the watershed is moderately developed with rural and agricultural areas in the western
portion. The Vancouver UGA in the east is rapidly urbani@ingurban and larglot rural residences
are common in the lower watershed outside of the UG3,. &4 majoiinterstate transportation corridor,
traverses nearly two miles of the upper watershed.

The creek is thought to be degraded in terms of hydrologyemnguality, and salmon habitat compared
to its historic condition.

Data about existing conditions in the watershed were collected and described
following Tasks 1 and 2 of The Whipple Creek WatersBedle Stormwater
Planning Scope of Work and Schedulend 2014.

I Basins
Whipple Creek has several important tributaries and about nine miles of main stem, divided into upper,
middle, and lower. SeEigurel.

(8]



Existing Conditions

Figurel: Whipple Creek Study Area

Lower Whipple Creek

Lower Whipple Creek begins where the cresdets Lake River a few miles upstream of the Columbia
River It includes Green Lak&he lowermost portion of this basin has a broad floodplain and is tidally
influenced by the Columbia Rivéralso includes an area where small streams drain directly to Green
Lake on the Columbia River Flood PI&urther upstream, the creek also flotkwough a broad
floodplain and contains potential salmon spawning habilast elow Packard Creek, large trees and
good riparian corridors remain. The creek is nearly flat hEne. area is characterized by agricultural
uses.

(9]

















































































































































































