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I4 STATE OF WASHINGTON
DEPARTMENT OF ECOLOGY, and THE

15 PORT OF SEATTLE,

16
Respondents.

17

18 PAUL FENDT declares as follows:

19
1. I am over the age of 18, make this declaration based on personal "knowledge, and am

20

21 competent to testify to the facts stated herein.

22 Stormwater Management Experience

23 2. I graduated from the University of North Dakota with a degree in Geological

24 Engineering in 1981. I was Licensedas a Professional Engineer (Civil) by the State of Washington in

25
January 1991 and the State of Florida in February 1990. I have been employed by Parametrix, Inc.

26

for the past 11 years. A copy of my curriculum vitae is attached to this declaration as Exhibit A.27
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3. I have more tha_ 18 years of stormwater engineering and plam_g experience,1

2 encompassing a broad range ofstormwater and surface water projects. I have significant experience

•3 with hydrologic and hydraulic modelin 2 ,_-IEC-1,WaterWorks, HEC-2, HEC-RAS), NPDES

4
stormwater permits, erosion control on strearn.qand lake shores, comprehensive storm and surface

5

6 water plans, and preparation of drainage and smn-nwater ordinances. I have worked extensively with

7 the Departmem of Ecology's Stormwater Manuals and with King Cotmty's Surface Water Design

8 Manual.

9
4. I have been the project manager for stormwater management for the Port of Seattle's

10

Master Plan Update (MPU) projects for the past four years. I was the principal author of the Port11

12 of Seattle's Comprehensive Stormwater Management Plan and a principal author of the Low Stream

13 Flow Analysis and Summer Low Flow Impact Offset Facility Proposal ("Low Flow Analysis")

14
(December 2001). (A copy oft.he Low Flow Analysis is attached to this Declaration as Exhibit B.)

15

As such, I am very familiar with the stormwater management facilities and systems required by _he16

17 Department of Ecology for the MPU projects.

18 lmpaets of Development on Stormwater

19
5. New development, wtdeh generally eonsists of constructing new impervious surfaces

20

21 and clearingland can, it unmitigated, profotmdly affect natural flow and water quality conditions ia

22 streams and other receiving waters. The purpose of stormwater management is to provide an

23 integrated approach to mitigating water resource impacts caused by development. Stormwater

24
management consists of a complex analysis of hydrology and hydraulics and the coordination and

25

26 design ofstormwater management best management practices (BMPs).

27
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6. Generally, the consu'uction of new impervious surfaces prevents infiltration of1

2 precipitation that causes two flow-related impacts: first, increased runoff, which can cause flooding

3 and damage stream channels, leading to erosion and damage to aquatic habitat (high or "peak" flow

4
impacts); and second, decreased infi1_ationand recharge _ogroundwater, which caninmm diminish

5

baseflows in streams qow streamflow impacts). Impervious surfaces also accumulate poUumuts from6

7 impervious area that are "washed off" by precipkafion into surface waters. Surface water

8 management systems typically include a combination of BMPs that address different components of

9
the natural hydrologic cycle. Both peak and low flow stormwater management consi.st of delaying

10

stormwa_r so it is released to streams at approximately the same time and rate it would have11

12 discharged to the streams before the impervious surface was constructed. For example, infiltration

13 and detained stormwater mitigate lost groundwater recharge. Detention facilities can mitigate both

14
peak flow and tow flow impacts by collecting runoff generated by impervious surfaces and slowly

15

16 releasing water to the stream during times of lower s_reamflow. Water quality BMPs, such as filter

17 strips and wetponds, remove particulates and pollutants much as nautral streamside vegetation

18 'Tilters" runoffbefore it runs into the stream.

I9 Stormwater Management in Washington
20

7. In Washington, stormwater management is subject to a complex set of federal, state
21

and local regulmory requirements. Certain stormwater discharges, e.g., those from large industrial or22

23 construction sites, require an NPDES permit under the Clean Water Act. In Washington, stormwater

24 NPDES permits are Lssuedby the Department of Ecology (Ecology). Typically, a stormwater

25
NPDES permit requires the preparation of a site-specific stormwater management plan, usually

26

referred to as a Stormwater Pollution Prevention Plan (SWPPP). The SWPPP must incorporate
27
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BMPs appropriatetotlacsite.A fullmenu ofBMPs isdescribedinstormwatermanualsdevelopedI

2 byEcologyandlocalgovernments.ThePorthasobtainedanNPDES peAk.itforitsstormwatcr

3 discharges,andhasprepareda SW'PPPasrequiredbythepermit.

4
8. The szormwatermanualpreparedby Ecologyisreferredto as the Stormwater

5

6 ManagementManualforWesternWashington(the"EcologyManual")(Ecology2001).KingCounty

7 hasalsodevelopeda s'tormwazermanualwhichisreferrecltoas theKing County SurfaceWater

8 Desi_ Manual. (KingCounty 1998) Both ofthesemanualsprovidestandardsandguidancefor

9
hydrologicmodeling,stormwatermanagement,arida menu of BMPs to controlimpactsfrom

I0

development.The KingCountyandEcologyManualswere used as guidanceforanalyzingand11

12 mitigatingimpactsfrom the MPU projects,as describedin the ComprehensiveStormwatcr

13 ManagementPlan(SMP)(Parametrix2001).

14 MPU Stormwater Impacts
15

9. The MPU project will add a total of approximately 106, 6, and 128 acres of new
16

17 impervious surface to the MiIler, Walker, and Des Moines Creek drainages, respectively. New

18 Lrnpervioussurface will change the hydrology and stormwater runoff patterns of land draining from

19 Seattle-Tacoma International Airport (STLA). During rainstorms, increased volumes ofstormwater

20
will drain to Miller, Walker and Des Moines Creeks That,if unmitigated, would cause peak flows in

2I

the stream to increase. Stream flows in the summertime during periods of low rainfall will also be22

23 reduced if left unmitigated.

24 10. The Port's NPDES permit requires the Port to develop appropriate facilities and

25
systems to capture, detain, treat and release storrnwater generated at the MPU to address these

26

27 impacts. The water quality, certification issued by Ecology for the MPU project adds additional

28
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stormwater mitigation requirements. Following is a general description of the stormwaterI

2 managemcm system developed by the Port to comply with Ecology's regulatory requirements.

3 1i. Rain that falls on the third runway will nm off from the new pavement across 75 feet

4
of gently sloping infield grass to newly consWacted catch basins. The infield grassy areas are referred

5

to a_ "filter strips," an approved water quality BMP that removes particulates from stormwater
6

7 before it is collected in the aforementioned catch basins. Precipitaffon that falls directly on the filter

8 strips, along with some of the runoff from the impervious areas, infiltrates into the ground. Much of

9
this pervious area surrounding the third runway is new embankment material, which is several feet

10

thick and wide. The rainfall and rtmoffthat in.filtrates into the new embankmcm has been modeled, as
11

12 described in the Low Streamflow Analysis, to dclermine the rate and volume at which this stormwater

13 moves through the embankment and flows to Ivlillerand Walker Creeks (there is li_e new

14
embankmem in Des Moines Creek basin). In Miller Creek, there is sufficient water infil_ated into the

15

new embankment to fully mitigate the low flow impacts of new impervious area.16

17 12. Stormwater runoff from the runway that does not infiltrate into the ground or

18 embankment will be collected in catch basins that convey the stormwater to detention facilities

19
including ponds and vaults. Stormwater collected in the detention facilities will be slowly released at

20

21 carefully developed flow rates, as required by Ecology's and King County's continuous flow analysis

22 methods, to avoid peak flow impacts. As described below, detention times up to 89 days are

23 possible when the stormwater management facility is filled to the design level. In addition, some of

24
the stormwater eoUeeted in the vautts will be detained for a slightly longer period of time and slowly

25

released to Walker and Des Moines Creeks during the summer months when it is anticipated that the
26

27 MPU projects will periodically reduce low summer flows.
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13. Thepurposeofmitigatinghighflowandlowflowimpactsisthesame- tomimicprc-I

2 developmentconditions,tomaintainstreamflowstoprotectaquatichabitatandaquaticorganisms,

3 andtoensurethatwaterqualitystandardswillbemet.

4
14. IndevelopingtheMPU stormwatermanagemcm plan,itwasnecessarytodetermine

5

6 how theproposeddevelopmentanditsnew impervioussurfacerwouldaffect-,,olumesandflowrates

7 ofstormwaterand,correspondingly,flowsinaffectedstreams.Bothhigh/lowandlowflowimpacr.s

8 werecalculatedusingstateoftheartcomputermodeling.Themodelingprocessisdescribedindetail

9
inparagraphs8-24 ofmy declarationandtheSMP andintheLow FlowAnalysisattachedthereto,

10

whichwasfiledinoppositiontoACC's motionforstay.
11

12 15. It is imporzant to understand that the projected low flow impacts to be mitigated are

13 minimal. The Low Flow Analysis shows that the predicted change in water depth during low flow

14
conditions caused by MPU projects is 0.4 inches and 0.1 inches for Des Moines and Walker Creeks,

15

16 respeczively. There is no predicted change to flow.depth in Miller Creek.

17 The Port's Stormwater Management Plan Controls for Peak Flow,
Low Flow, and Water Quality Impacts.

18
16. Peak flow impacts resulting fi:omnew and existing impervious surface will be mitigated

19

20 by capturing all szormwater runoff and detaining it in 344.1 acre-feet of stormwater detention storage.

21 As described above, the dezained peak flow stormwater will be released over time at prescribed rates

22
so as to avoid erosion, scouring and habitat damage associated with uncontrolled stormwater

23
discharges.

24

17. Low flow impacts from new impervious surfaces wiI1be offset by Threemethods: (1)25

26 seepage of infiltrated s_ormwazer _om the new third runway embankment (Miller and Walker

27 Creeks); (2) detention ofstormwater in underground vaults and release of stored s_omawater during

28
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thesummerlowflowseason(DesMoinesandWalkerCreeks);and(3)retirementofexistingwaterI

2 uses(MillerCreek).Theparagraphsbelowdescribethefirstandthesecondmethodsingreaterderail.

•3 18. Thefirstmethodbywhichlowflowimpactswillbemitigatedistheinf'fltrafionof

4
storrnwaterintothethirdrunwayembankment.Theinfiltratedstormwaterwillmove throughthe

5

embankmentrelativelyslowly,andsomeofitwillemergeasseepsthatwill,inturn,flowintoWalker6

7 andMillerCreek.Itisanticipatedthatthemaximum flowofinfiltratedstormwaterwillreachMiner

8 CreekinJuly,orapproximatelysixtosevenmonthsaftermaximum precipitation.Becausethis

9
seepagewillreducetheoveralllowflowimpactoftheMPU projectonWalkerCreek,andmitigate

I0

theseimpactsa]toger_hcrinNf_fllerCreek,lessmitigationwaterwillbeneededthroughreleasesfi:om
11

12 otherdetentionfacilities.

13 19. The second method for offsetting low flow impacts is detention and release of

14
coliected stormwater. Low flow impacts in Des Moines Creek and Walker not mitigated by seepage

15

from the embankment will be mitigated by retaining a small portion (32.0 acre-feet, or approximately16

17 9% of the total collected volume of detained stormwater- 376.1 acre/feet) and releasing it to area

18 streams during low flow periods. Detained StOlmWaterwill be discharged continuously into the

19
affected streams during file normal low stream flow period for each of the streams. This slow release

2O

of detained water will replicate the timing and amount of storm water base flow that came _om the21

22 soil before project construction. The amount of low flow releases hasbeen determined based on site-

23 specific hydrologic modeling, which predicts the impact on area streams .fromthe construction of the

24
MPU improvements.

25

20. StormwaterfromtheairportrunwaysistreatedusingBMPs listedintheEcologyand
26

27 KingCountymanuals.Theprimarycomponentsoftheh'eatrnentsystemarefilterstripsand
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bioswalcs. Filter strips allow stormwatcr nmoffto sheet flow over large gassy areas. Flow velocityI

2 is slowed by the grass, thereby enhancing the settling of particulates. The vegetation also _raps

3 particles, Some stormwalcr imedlz-atesinto the ground, further filtering the particles. Metals and

4
organic compounds are removed as these pollutants bind to the organic material in the soil. Bioswales

5

6 are grassy, flat-bottomed swales that receive ru2off after it has been collected in a detention facility.

7 Although flow depths and path lengths are typically greater than for tilter strips, the pollution

8 removal mechanisms are the same. Vaults and ponds also treat stormwatcr by allowing for additional

9
settling and removal of particulates.

10

21. In my opinion, the stormwater managememt system for STIA described above and in11

12 the SMP and Low Strcamflow Analysis reports will adequately mitigate the peak flow, low flow, and

13 water quality, impacts of the proposed MPU projects. In addition, existing stormwater impacts from

14
built areas at STIA and surrounding developed areas recently acquired by the Port wiI1be retrofit with

15

new stormv,-ater management systems to mitigate existing stormwater impacts in the streams16

17 surrounding STIA.

18 Managing Low Flow Impacts is Part of Washington's Stormwater Management Regimes

19 22. The Ah'por_ Communities Coalition (ACC) asserts that managing stormwater so as to

20
avoid low flow impacts is unusual and unprecedemed. This is not consistent with my understanding

21

22 of Washington's stormwater regulatory requirements, nor is it consistent with. my professional

23 experience.

24 23. Ecology's 2001 Stormwater Manual recognizes that creation of impervious surfaces

25
dlmi_shes base flows, and that the objectives of stormwater management include mitigating this

26

impact. The Ecology Manual contains the following requirements and statements:27
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"Stormwater ControLs :forNew Development and Redevelopment (must) seek to achieve
I no net detrimental change m natural surface runoff`and inHIwation." (Page I-7);

2 "...changes in natural hydrology... (cause) reduced stream flows and wetlands water
levels..." (Page 1-I7);

3

"Projects shall employ On-site Stormwater Management BMPs to ia_trate, disperse, and
4 retain stormwater runoff onske to the maximum extent feasible ... to reduce the hydrologic

disraption of developed sites."(Page 2-25);
5

• "Based upon gxosslevel applications of continuous runoffmodehng and assumptio_
6 concerning minimum flows neededto mal_lt_n benefi.eial uses, watersheds must retain the

majority of their natural vegetation cover and soils, and developments must meet the Flow
7 Control Minimum Requirement of this chapter, in order _oavoid significant natural resource

degradation in lowland streams." (underline added) (Page 2_5);
8

"Stormwater treatment facilities shall be selected in accordance with the process identified in
9 Chapter 4 of Volume I" (Page 2-27)

10 Step 1 under "Select Flow Control BMPs and Facilities" in Chapter 4 of Volume I requires
that one should "'determine whether you can infdtrate." (Page 4-2)

11

It is clear from the Ecology Manual that maintaining natural hydrology, mitigating low flow impacts,12

13 and utilizing infiltration are essential objectives ofstomawater management and that low flow impacts

14 and mitigation should be considered when developing a stormwater management plan.

15
Infiltration and Detention are the Preferred Methods of Controlling Stormwater Flows

16
24. Infiltration is listed in Ecology's Manual as the preferred stormwater flow control

17

method because it most closely resembles natural recharge conditions. When stormwater is infiltrated,18

19 it is collected and allowed to move through the soil so it recharges groundwater and reduces the

20 potential for low flow impacts. Infiltration is not an appropriate stormwater management technique

21
ha all areas, such as sites where the soils have poor in.filtration characteristics or high water tables. In

22

these instances, especially locations where low flow reduction could cause adverse impacts, alternate23

24 low flow mitigation is needed. One such alternative is the collection and detention of runoff, which is

25 then slowly released to avoid flow impacts. This is the alternative required by Eeology to mitigate

25
impacts - both high flow and low flow - in Walker and Des Moines Creek,

27
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25. Infiltration (when feasible for the site as described above) and controlled release from
1

2 designed control structuresare meant to accomplish exactly the same objective. Both are intended to

3 hold a large volume of stormwamr for a period of time, and slowly release it to area surface water

4
bodies. When water is released through control structures, such as an orifice plate in a pipe. the water

5

is directly released to surface v,ater. When war.r is "released" from a pond or vault via infiltration, it
6

7 leaks throughthe soil and gradually tmvets to a seep or surface water body, such as a stream.

8 26. Infiltration is not feasible in the Walker Creek and Des Moines Creek watersheds at

9
the locations where tow flow mitigation is needed. This is due primarily to the poor infiatration

10

characteristics of the soil. Instead, this stormwater will be detained in vaults and ponds and then be
11

I2 released to the streams ar approximately the same time and in approximately the same amount that

13 the natural system would have provided water _othe stream (natural hydrologic systems are very

14
complex and it is difficult to exactly mimic natural flow part, ms). This delayed release is art

I5

16 appropriate surroga,e for _nfi!_ation systems, which also result in delayed release.

17 Retention of Stormwater is a BMP of Stormwater Management

18 27. In addition to flow controls described above, the Ecology Manual requires that BMPs

19 designed to reduce pollutant concentrations be applied to all new development and redevelopment.

20
Prolonged detention and infiltration are two of these treaUuent BMPs, but there are many more, and

21

several of these require lengthy detention of collected stormwater. Wet-ponds,wetvauhs, and22

23 constructed wetlands are all Ecology-approved BMPs that can be used for water quality mitigation

24 (the Port is not using these water quality BMPs because these techniques attract wildlife, which is

25
dangerous at an airport). Each of these techniques relies on a permanent pool of stored water to

26

27 provide stormwater treatment.
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28. Water in a wetpond, for example, is displaced by new stormwater cominginto theI

2 wetpond, but a permanent pool of wpte_ i_ alway_ left in the pond. The permanent pool of water in

3 the wetpond can only leave the pond by infiltration, evaporation, or transpiration, and this loss must

4
be continually leplaced by additional stormwazer to maintain the design pool depth. Wetponds,

5

wervault% and constructed wetlands have been allowed for stormwater management for several years6

7 and many have been constructed. To my knowledge, a water right has not been required for this

8 commonly used stormwater management facility which permanently retains stormwater. In tact, to

9
my lo_owledge, a water right has never been required in Washington to manage _ormwater.

I0

Even the Port's Peak Flow Plan Detains Stormwater for Extended Periods
11

29, ACC asserts that storing stormwater for delayed release to mitigate low streamflow12

13 impacts requires a prolonged detention period that is inconsistent with typical stormwater

14 management plans. However, several of the Port's peak flow stormwater facilities wiil detain

15
stonnwater for more than 50 percent of the year, and can take up to three months to drain after a

16

17 design storm event.

18 30. To meet peak flow control requirements, several of these detention facilities have very

19 low prescribed flow release rates. This means that the ponds and vaults detain stormwater for much

20
of the year to avoid peak flow impacts. The following table shows that three proposed peak flow

21

22 ponds (one from each watershed) will be storing stormwater more than 62 percent of the time.

23 Contrary to popular perception, it rains on average about 13 percent of the time at Sea-Toe Airport

24 (source: Pen'ich 1992). That means about 50 percent or more of the time in an average year, the peak

25
flow detention facilities listed below will have stormwater stored for slow release beyond the duration

26

27
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of the storm event. Thus, the proposed peak flow ponds or vanlts store water for a significantI

2 portion of the year.

3 Facility Percent of Time with Stormwater in

4 Storage
Miller Creek

5 SDW1B Pond 73%

6 Waike, Creek
SDW2 Pond 66%

7 Des Moines Creek
SDS3 Vault 62%

8

9 31. ACC also asserts that the Port's stormwater management system is different from

10 typical systems because of its "precise, prolonged and exacting release rates." However, the release

11
rates apply not only to low flow mitigation, but also m peak flow mitigation. When the ponds or

12

vaults colIect water from the design storm, the amount of time that it takes to release the detained
13

14 stormwater is considerable precisely because the release rate is exacr2ng,precise and prolonged. As

15 explained above, this is because the goal of the stormwater management system is to mimic

16
predeveIopment conditions. Therefore, stormwater release rotes are earefully prescribed so that

17

streamflows do not exceed the levels experienced before the development occurred. For example,
18

19 when detention Pond SDW1B (located in the Miller Creek basin) is filled to its design level (53.6 acre-

20 feet), it will take 89 days to discharge all of the water, assuming no additional runoff enters thepond

21
during this period. In Walker Creek and Des Moines Creek for the facilities in the table above, the

22

discharge time is 17 days and 15 days, respectively.
23

24 32. The new (200 I) Ecology stormwater Manual requires the use of"continuous flow

25 modeling" instead of the previously preferred "event modeling" whenever the receiving waters are

26
biologically significant. Continuous flow modeling will, in most cases, resu2t in significantly greater

27

detention times for peak flow control purposes. There are no standards ha either the Ecology Manual
28
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or the King County Manual that require the discharge of dcta_ stonnwa_er within a certain timeI

2 period. In fact, the manuals allow permanent storage of stormwatcr in wetponds and continual

3 refilling of these ponds to replace water lost through evaporation or infiltration. In my opinion, the

4
Port's stormwater management system, including the low slzeamflow rn_tigation_does not unnaturally

5

6 delay the release of stormwater beyond the time required to mitigate stormwater impacts from MPU

7 projects.

8 Treatment of Stormwater is Required and Often Involves Lengthy Detention Periods

9
33. Stormwater treatment is a required BMP under the Ecology and King County

10

stormwater manuals. When impervious surfaces are constructed, they are typically used by motor11

t2 vehicles or industrial activity. The activities commonly generate pollutants, such as zinc or copper,

13 that are collected on the impervious surfaces. These collected pollutants are "washed off" by

14
precipitation and discharged by stormwater into surface waters. The purpose of water quality BIVIPs

15

is to remove these pollutants before they can be discharged into surface waters, where they can harm
16

17 fish and other aquatic organisms. One mechanism by which these systems work is through

18 particulate removal, where pollutants that arc attached to particulates are settled out of the

19
stonnwater in pools of still water.

2O

34. Typical settling facilities identified in the stormwater treatment BMPs include bodies
21

22 of deep (up to eight feet), still water, also known as wetponds or wetvaults, where suspended

23 particulates are allowed to settle when the movement and turbulence of water can no longer provide

24
the energy to keep these particulates suspended. Wetponds are typically located after detention

25

26 ponds, with grassy slopes, three to eight feet deep, with a "baffle" or other means Coprevent water

27 flowing into the pond f_om stirring up settled particulates,

28
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35. The pool of water L,_a w,.'_ond (orwe_auh oi-¢,onstructedw_t]aad) is filled and
1

2 msia_dn_d by stormwatcr ranofffrom _e project site. This is ime_d_d to b¢e pe.rmaaeatpool of

3 wa_ for _" _xdusively I0 remove pollutantsfrom stormwamrrunoff. Ttms, treatment may xequir¢

4
lengthy or even had:_¢rminamdctentlcnpariods. Wet'ponds,wc_Srautts,and eo_astruet_lwntlands, all

6 approvedEcology and King Co_m_ystormwat_"BMPs, kava bce.nconsidered 1_oughout the region

7 ahscm_to my knowledge, a water right. Each of these fazilitlespermancntly rc_luitcsa pr=-detarmine,d

8 mctoumofstormweternmoff't'orthepurposeofmitlgatingrunoffimFa_Ecrud_veloFment,

9 Conclusion
10

36, The Pon'_ proposal far managing stormwaUrrto meetthe requkcmtnm of its lq'PDES
11

12 permitand the Wat:r Quality Cert/ficationfollows the apI_oazh and intent of the Ecology and King

1_ County StormwaterManuaL¢.The Tort has s_iczttd and appliedBMPs in a mann_ con.sismntwith

14
the Manuals. Stormwatcr detention will be provided _omitigate the h=pacts of new im_pcrvtous

surfac_ onpeak flows as well as for low flow impacts. Low flow mitigation has bcgn ptovtdo_ in a16

17 maaner that is consist,'nt with the intent of_h¢ Manuals to "achieve no net detrimental change in

1g na_u-aisurfsc: runoff and infiltration." Where infd_rationis/.v_feasible.,alternate and _oproved low

]9
flow mitigation has been provided.

20

21 I declare under penalty of perjury mace th_ laws of the State of Washington thin the foregoing

22 is U'uzm_dcorrezt.

23 DATF_.Dthis/:/dayofJanuary2002at /__/z./-_,,,/O ,Washington.

24

25

27 PAUL I_T

2g
DF.CLARATIOHOFPAULP]_IDT LN_,KT O_POgT'$ O?POSrI']O]q'TD
ACC'._Mo'r'IoH FOg PARTIALSUMMARY_,.II_ML_'NT M,_._ B_o_
l_AO,a]4 <lgl$, C_m.W,_v,$urn_20_
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