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6 ) DECLARATION OF DR. PETER WILLING
v. ) IN SUPPORT OF ACC'S REPLY ON

7 ) MOTION FOR STAY

STATE OF WASHINGTON, )

8 DEPARTMENT OF ECOLOGY; and ) (Section 401 Certification No.

THE PORT OF SEATTLE, ) 1996-4-02325 and CZMA concurrency

9 ) statement, issued August 10, 2001, Reissued

10 Respondents. ) September 21, 2001, under No. 1996-4-

) 02325 (Amended-l))

11 )

12 Dr. Peter Willing declares as follows:

13
1. I am over the age of 18, am competent to testify, and have personal knowledge of

14
the facts stated herein.

15

2. I have reviewed the Port of Seattle and Department of Ecology declarations,16

17 briefs, and exhibits submitted in opposition to ACC's motion for stay. I have also reviewed

18 additional documents, including but not limited to the Stormwater Management Manual for

19
Western Washington, and scientific literature related to the scope of my review.

20
3. I have reviewed the Department of Ecology' s Water Quality Certification No.

21

1996-4-02325 for construction of a third runway at SeaTac Airport, issued on August 10, 2001
22

23 and then amended and re-issued on September 26, 2001. The certification contains a number of

24 defects that cause it to fall considerably short of reasonable assurance that the construction will

25 HELSELL FETTERMAN LLP Rachael Paschal Osborn

1500 Puget Sound Plaza Attorney at Law

1325 Fourth Avenue 2421 West Mission Avenue

DECLARATION OF DR. PETER WILLING IN Seattle,WA98101-2509 Spokane,WA99201
SUPPORT OF ACC'S MOTION FOR STAY-1

ORIGINAL , .oorao



1 protect water quality standards. The two particulars to which I will address my statement are the

2 augmentation of stream flow in SeaTac area streams, and the management of stormwater. Both

3
have severe and unacceptable implications for the quality of waters of the state of Washington.

4

4. During my professional career I served for five years as general manager of a
5

water supply utility that operated its own direct filtration potable water treatment system. I6

7 trained water treatment plant operators in water treatment methods and related scientific

8 principles, supervised major overhauls and construction in the treatment plant, reviewed

9
engineering submittals, and held managerial responsibility for the operations, compliance, and

10

reporting for the plant. I held a Class 3 Water Treatment Operator certification from the State of
11

Washington for ten years.
12

13 5. In my consulting career I have designed and built water treatment systems based

14 on slow sand filtration, coagulation, and disinfection. I have spent much of my professional

15
career on assignments involving the relationship between land use and water quality, both surface

16
and groundwater. I am familiar with the King County Surface Water Design Manual, as well as

17

stormwater management guidance from other jurisdictions.
18

Flow augmentation with stored stormwater is an unproven concept19

20 6. The Port of Seattle intends to augment the low summer flows of the streams in the

21 vicinity of SeaTac airport with stormwater from storage vaults. The Port relies on the success of

22 this plan to provide an element of reasonable assurance that the SeaTac Master Plan Update

23
construction will not violate water quality standards. The Port has not offered any precedent for

24
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1 this scheme, and the description of the project have been limited to vague generalities and

2 unsupported claims. The Port has furnished no design details for the flow augmentation

3
facilities, but has confined itself to promises only. Fendt (26) promises that the next iteration of

4

the Low Flow Analysis will contain all the identified missing pieces, and argues that this promise
5

is equivalent to reasonable assurance that the scheme will be implemented and will work.6

7 Ecology did not have these essential elements when they issued the 401 certification, and the

8 PCHB does not have them now. Ecology even agrees that the Low Flow Analysis is incomplete

9 without these pieces, but attempted to fill the gap by making their submittal into a permit

10
condition. King County found the scheme to have some "unresolved design challenges"

ll

(Whiting at 2).
12

13 7. The Port promises installation of floating orifices in stormwater storage basins.

14 The Port has provided no design detail, manufacturer's specifications, documentation, or

15 substantiation of the concept. It appears to have been mentioned for the first time in October

16
2001, by Fendt (28), and the reference is so general as to leave it entirely to the reviewer's

17

imagination what he is talking about.
18

8. The reviewer should expect to find dimensions and details of stormwater storage19

2o vaults in the CSMP. They are not there. Fendt at 29 informs us that the CSMP is not intended to

21 show precise size of low flow mitigation vaults, only their probable locations. He suggests that

22
we look in the "Low Flow Mitigation Plan (sic - presumably the Low Streamflow Analysis -

23
Summer Low Flow Impact Offset Facility Proposal) as the place to find details for those systems.

24
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1 They are not there, either. The Port has failed to provide even the most basic information needed

z to evaluate its low flow mitigation proposal.

3
9. The Port has not refined the concept of stormwater for flow augmentation even to

4

the extent of being sure which streams will receive it. The low flow augmentation plans before
5

December 2000 were limited to Des Moines Creek. The December 2000 Low Flow Analysis6

7 said flows would be augmented in Des Moines and Miller Creeks. The "final" Low Streamflow

8 Analysis/Summer Low Flow Impact Offset Facility Proposal of July 2001 showed an intention to

9 apply augmentation flows to all three streams. Fendt (17) says flow augmentation will be applied

10
to Des Moines and Walker Creeks. The flow augmentation proposal is no more than a draft

11

concept, with uncertainty and questions of feasibility behind every detail. It will not serve as a
12

basis for reasonable assurance that it will work.13

14 10. The Port's concept of low flow augmentation with stored stormwater would be

15 strengthened by a demonstration that a comparable scheme has been successfully implemented

16
elsewhere. The Port offers no such demonstration, even for separate elements of the concept

17

such as the ability of a vault to maintain water quality at the end of six months of storage. The
18

Port offers a promise to figure out the details in the future.10

20 11. I have encountered numerous low flow augmentation projects in the course of

21 more than two decades of work in the water resources field. I have not encountered any low flow

22 augmentation plan that depended on multiple season storm water storage for a water source.

23
12. I have had experience with low flow augmentation plans, and will briefly describe

24
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1 three of them for illustrative purposes. One is a flow-proportional discharge required under a

2
water rights certificate for a municipal water supply well. Because of a finding that the well

3
withdrawal depleted stream flow, the certificate was conditioned on release to the stream of a

4

portion of the withdrawal. The release to the stream is part of the water right. The second
5

instance involves a new appropriator who changed the place of use of a water diversion and in6

7 the process wished to discontinue the use of a ditch. The amended water right requires that the

8 new appropriator continue a part of the flow in the ditch to provide for wetlands and a stream that

9
depend on conveyance losses, or seepage. The portion required for flow augmentation is the

10

subject of a water right. The third instance includes the common requirement that releases from
11

a surface reservoir provide for minimum downstream flows and specified ramping rates. The12

13 flow releases for streamflow maintenance are the subject of both a water right and a storage

14 permit.

15 Stormwater quali_, will not be acceptable

16
13. POS has claimed to be investigating the feasibility of emerging BMP technologies

17

and doing research on filter media for metals removal (Logan, 7; 16). Media filtration is widely
18

known in the drinking water industry. Typically it forms one component of a water treatment19

20 train that includes such steps as chemical conditioning, coagulation, and flocculation. The newly

21 released Stormwater Management Manual for Western Washington, Volume V - Runoff

22 Treatment BMP's, clearly expects the application of such advanced treatment technologies where

23

removal of dissolved metals is an issue (p. 141). The 401 Certification contains no requirement
24
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1 for the Port to implement any measures beyond the King County Basic Water Quality Menu,

2 which is designed for sediment removal. Ecology has accepted this simplistic approach, despite

3

the demonstrated problems of dissolved metals in the Port's stormwater discharges and the
4

widespread recognition, including in Ecology's new manual, that means are available to address
5

these types of pollution problems. The Port and Ecology are incorrect to assert that compliance6

7 with the King County Surface Water Design Manual equates to compliance with water quality

8 standards.

9
14. The Port chose their stormwater BMP's from the King County Basic Water

10

Quality Menu, which is designed to remove 80% of total suspended solids and not designed to
11

remove other pollutants. Filter strips are part of the Basic Water Quality Menu (KCSWDM, p. 6-12

13 4). Stormwater treatment means filter strips (Fendt 41). Filter strips have been shown to vary

14 widely in their removal performance for metals, even showing negative removals or re-

15 mobilization (EPA Urban Stormwater Best Management Practices Study referred to in first

16
Willing Decl., Exhibit G).

17

15. The Port (p. 26) claims that its selection of BMP's are effective at removing
18

19 "many organic and inorganic particles." They make no claim that they effectively remove metals

20 in the dissolved state. Ecology (p.22) says that "although the Port's proposed BMP's are not

21 designed to treat metals, they may be partially effective in doing so... to the extent metal

22 particulates comprise a portion of total suspended solids in the Port's stormwater discharges, the

23

BMP's may be partially effective in removing them." The "partially effective" language appears
24
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1 to have come from Whiting (declaration p. 5). However Ecology chose not to quote it in its

2 entirety. He went on to say, "However, the effectiveness of the proposed BMP's, primarily

3
biofiltration, at removing non-particulate (soluble) metals is expected to be minimal." (/d.) Mr.

4

Whiting is correct. The Port's BMP's will not remove a large portion of the metals from the
5

6 airport stormwater. If the Hearings Board is looking for the language of reasonable assurance, it

7 will be sorely disappointed: all it will find is that Ecology's provisions in the 401 certification "..

8 . may be partially effective..."

9 16. Ecology relies heavily on King County's ostensible stamp of approval for the low

10
flow mitigation and stormwater management plans. On close scrutiny however, the King County

11

review is not a stamp of approval at all. The review, carried out by stormwater engineer Kelly
12

Whiting, was very limited in scope and critical in content.
1 3

14 17. The scope of Mr. Whiting's review was limited to ascertaining whether the

15 Comprehensive Stormwater Master Plan for the SeaTac Master Plan Update attained minimum

16
compliance with the technical provisions of the 1998 King County Surface Water Design

17

Manual. The review did not evaluate compliance with other King County or state documents
18

such as the Governor's Certification. It did not consider whether the proposed stormwater plan is19

20 in compliance with the Federal Clean Water Act or state water quality standards. (Scope of

21 work, attachment 1 to King County DNR Interagency Agreement #C0000141, September 8,

22 2000, attached hereto as Exhibit A). Specifically excluded from the review scope were all

23
procedural requirements of the KCSWDM. If processed under King County regulations, this

24
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1 project would have exceeded the threshold for Large Site Drainage Review and would have been

2 subject to the procedural requirements whereby performance standards are tailored specific to the

3
proposed development (King County Final Review Comments, August 2000 Preliminary

4

Comprehensive Stormwater Management Plan, September 14, 2000, attached hereto as Exhibit
5

6 B). Mr. Whiting did not review the models for the proposed embankment and offers no

7 comments on the accuracy of predictions derived from these models. (Whiting Exhibit 2 p 2).

8 Review of the Low Flow Analysis was added to the King County scope after the appearance of

9
the December 2000 version.

10

18. Even within his constrained scope of review, Mr. Whiting did not find adequate
11

provision for protecting water quality in the Port's selection of stormwater best management
12

13 practices. He said, "Discharge monitoring data indicates high copper (Cu) concentrations and

14 low total suspended solids off of the existing runway areas. This would tend to indicate most of

15 the Cu is in the more toxic dissolved form. As current runways are being treated with the same

16
water quality treatment BMP's as proposed for the third runway, similar results may be expected.

17

Compliance with KCSWDM basic water quality menu may not be sufficient to control metals,
18

nor are the BMP's found in the basic menu intended to adequately control metals." This19

20 comment went unanswered and was repeated verbatim in review comments on the December

21 2000 version of the stormwater plan. Whiting continued: "Filter Strips - removal of metals is not

22 the performance goal of this facility. The existing relatively high Cu concentrations off the

23
runways indicate they are not great at metals removal. Since the 3ra runway will be treated with

24
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1 the same filter strip BMP's, the water quality off the 3 rd runway would be expected to be

2 similarly high. If SMP is targeting enhanced water quality treatment for metals removal, BMP's

a
should be selected from the KCSWDM Resource Stream Water Quality Menu. This level of

4

treatment is consistent with previous 401 conditions. Note: Under the KCSWDM Large Site
5

6 Drainage Review process, mitigations are tailored specific to each project. If this project was to

7 comply with the procedural requirements of the KCSWDM, enhanced water quality treatment

8 may have been required." (King County Final Review Comments, August 2000 Preliminary

9
Comprehensive Stormwater Management Plan, September 14, 2000, Enclosure 1, p. 7; Enclosure

10
2, p.2). Enhanced water quality treatment consists of media filtration, two-facility treatment

11

trains, etc. (KCSWDM section 6.1.3). Whiting also commented on the Port's" Inconsistencies
12

13 and gaps in data.., several of them have the potential to affect facility design and plan

14 effectiveness beyond a trivial amount." Whiting Exhibit 2 p 1 para 4.

15 19. The Port's stormwater management plan falls far short of All Known and

16
Reasonable Technology. They promise to "retrofit the airport for water quality BMP's to the

17

extent practicable" (Fendt 60). The Port understands Ecology to say that the Port's stormwater
18

plan constitutes AKART (Fendt 21). Ecolgy says water quality standards will be met because the19

20 stormwater plan meets, and goes beyond, the technical requirements of the KCSWDM. But

21 Whiting says that KCSWDM is not AKART. First Eglick Decl., Exhibit J. In my opinion,

22
AKART for the Port's stormwater discharges would consist of a convincing demonstration that

23
the Port has researched and designed advanced treatment techniques, as described in both the

24
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1 King County and Ecology stormwater manuals, and devised a suite of best management practices

2 tailored to the constraints and flow characteristics of the airport.

3
20. The concept of a Water Effects Ratio Study, under which modifications to water

4

quality standards may be proposed and granted, appears several places in Port declarations (Port
5

8 24; Logan 19-27; Fendt 43). The relevant authority is in WAC 173.201A.040. The essence of

7 the Port's purpose in discussing it is that it allows them to argue for a relaxation of the water

8 quality standards that apply to the Port. This is a curious stance, in light of Port claims to be

9
meeting existing water quality standards (Port 23). The WAC says "the department shall ensure

10
there are early opportunities for public review and comment on proposals to develop revised

11

criteria." So far there has been no such review and comment. The attachment of the Port's
12

13 February 1999 Water Effects Ratio Study to the Logan Declaration (Attachment C) is the first

14 public release of this information.

15 21. The Port (Logan 23 et seq; Fendt 43; memorandum 23) and Ecology (Kenny 23;

16
Fitzpatrick 5) devote considerable space to the benefits of doing a WERS. The logic of the

17

WERS discussion is flawed however. The Port's memorandum and Logan both claim that two
18

range-finding WERS studies have been done by the Port. One has been furnished for the record;19

20 the other is not in evidence in this case to the best of my knowledge. By way of arguing for the

21 sufficiency of the 401 certification, Fitzpatrick explains that it requires an as-yet-to-be-completed

a2 WERS study which will supply new water quality criteria for copper and other metals that can be

23
incorporated in the next renewal of the Port's NPDES permit. Fendt (43) interprets the

24
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1 preliminary WER analysis (without saying which one, or explaining the logic) to show that the

2 BMP's from the King County Basic Water Quality Menu are adequate to treat SeaTac

3
stormwater. Logan (25) reports that copper water effects ratios for Miller, Walker, and Des

4

Moines Creeks ranged from 7 to 16. She did not show a derivation for these values nor explain
5

how a derivation works. She then concludes that development of site-specific standards are6

7 feasible for SeaTac airport.

8 22. The cryptic explanations found in Fendt and Logan entice the reader to look

9 closely at the actual document (Water Effect Ration Screening Study at Seattle-Tacoma

10
International Airport: Toxicity Evaluation of Site Water. Parametrix, February 1999). Important

11

pieces of information are missing from this report. The work was evidently intended to evaluate
12

13 the toxicity of stormwater, so it was carried out during a rainstorm. No hyetograph or

14 hydrograph of the rainstorm is included in the report. To form a judgment as to what the study

15
was actually investigating, the reviewer would need to understand the time distribution of rainfall

16
and resultant streamflow, and how the sample collection effort related to these time distributions.

17

The only information available on this point is that sample collection did not start until fourteen
18

hours after the onset of a substantial rainstorm. It is very likely that such a fourteen hour delay19

20 would result in very dilute stormwater that would not accurately represent the water quality or

21 metals concentrations in the streams or stormwater discharges.

22 23. Instead of showing actual stream hydrographs from available gauging stations for

23
the period of the tests, the 1999 WERS report shows hydrographs that were produced with the

24
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1 HSPF model. The report does not say which implementations of the HSPF model were used, or

2 how well they were calibrated, or if they were calibrated. The report also fails to relate the

3
ostensible streamflow to either the rainfall or to the sampling events.

4

24. The reviewer is forced to the conclusion that the 1999 WERS study does not show
5

6 anything, certainly not that the development of site specific standards is feasible, or that it

7 provides a basis for determining that water quality standards will not be violated.

8 Stormwater violations of water quali_, standards has not been acceptable

9
25. The only reason Ecology is able to claim that there is no violation of water quality

10

standards is that they do not require the Port to take sufficient samples to show a violation. This
11

is not a basis for reasonable assurance. Even if standards did apply to receiving waters only,12

13 which they do not, the discharge concentrations are sufficiently high and the receiving flows are

14 sufficiently small that a violation in the receiving water is inevitable.

15 26. Ecology's position on mixing zones is confusing and contradictory.

16
Some amount of mixing should be allowed given that the application of BMP's satisfies

17 the requirement for AKART. Mixing zone analysis to determine dilution factors is a very

complicated modeling problem for stormwater. Assuming no mixing zone, the

is stormwater discharges from Sea-Tac Airport show reasonable potential to violate the

water quality criteria for copper, lead, and zinc.19

20 Port NPDES Fact Sheet, p. 29, February 20, 1998. Notwithstanding this statement, the Port's

21 NPDES permit does not authorize mixing zones at its outfalls to Des Moines, Miller, and other

22
streams. Allowing the Port to discharge stormwater at pollutant concentrations above water

23
quality standards is a de facto authorization of a mixing zone, because the concentrations in the

24
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1 end of the pipe cannot meet the standards without dilution. The flows available for dilution are

2 potentially very low in receiving waters.

3
Violations impossible to document under current sampling regime:

4

27. POS has adopted, and Ecology has approved, water quality sampling practices
5

that make it impossible for the Port, Ecology, or the public to know whether or not a violation of6

7 water quality standards has happened. This avoidance of unpleasant data is now used as a basis

8 for reasonable assurance that there are no violations (Fitzpatrick at 6).

9
• NPDES permit no. WA-002465-1 does not require the permittee to collect or report water

10

quality data that are necessary to ascertain whether a given concentration of metals is
11

above or below water quality criteria. First Willing Decl., Exhibit F.12

13 • Stormwater is inherently variable - depending upon the nature of the storm event, the

14 number of dry days prior to the storm event, the nature of the surface over which it drains,

15 and other factors (Logan at 9). Thus it is impossible for the Port or Ecology to know

16
whether the Port's sparse sampling regime catches samples that are representative of true

17

pollutant concentrations.
18

• Numeric water quality criteria for metal pollutants are a function of hardness (WAC 173-19

2o 201A-040). Hardness data is not reported on the monthly DMR's (Discharge Monitoring

21 Reports).

22
• The Port of Seattle's Annual Stormwater Monitoring Reports for SeaTac Airport have the

23

same deficiency concerning hardness data as the DMR's. First Willing Decl., Exhibit F.
24
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1

2 I ileclareunder penaltyof perjury_der the laws of the State of Washingtonthatthe

3
foregoing is true and correct.

DATED this _ day of October,2001, at , Washington,

6

1

7 PeterWilling,PILU8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23
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1E_--87-281 18:82AM FROM "'ATER RESOURCES CONS 36867611a,_" P. 2

Amendment No. 1 to

Interagency Agreement No. C0000141

between the

State of Washington Department of Ecology (Ecology) and

King County Department of Natural Resources (King County DNR)

Project: King County Drainage Review Sentiramfor
Washington State Department of Ecology

pUR,POSE: This agreementis herebyamended to revisethescopeof work,extendthe periodof
performanceand increasethe budgetdueto theadditionof work itemsto be completed
byKingCountyDNRfor Ecology.

IT IS MUTUALLYAGREEDTHAT THE AGREEMENT IS AMENDED AS FOLLOWS:

1. Period of performance is amendedto read asfollows:
Subjectto itsother provisions,the periodof performanceof thisAgreementshallcommence on
February7, 2000, andbecompletedbyDecember31, 2000, unlessterminatedsooneras
providedherein.

2. _ is amendedto readas follow_
Compensationforthework providedinaccordancewiththis Agreementhas been established
underthe termsof RCW 39.34.130. The pawlieshaveestimatedthat the costof accomplishing
theworkhereinwillnotexceed $60,000. PaymentforsatisPdGloryperformanceof thework shall
notexceedthisamountunlessthe partiesmutuallyagree toa higheramountpriorto the
commencementof anywork whichwiUcausethe maximumpaymentto beexceeded.
Compensationfor servicesshallbe basedon theCostEstimateincludedin theatlached Scope of
Work.

3. The Scopeof Work is herebydeletedand replacedwiththe texton pages twothroughsix.

Exceptas exp_Q___lyprovidedbythisamendment,allotherterms andconditionsof the odginalagreement
includingany amendmentstheretoremaininfullforceand effect.

IN WITNESS WHEREOF, the parlJesherebyexecutethisamendment:

STATEOF WASHINGTON KINGCOUNTY
DEPARTMENT OF ECOLOGY DEPARTMENTOF NATURAL RESOURCES

GerdbllWhite Date P_JinBissonnetm,Director • Date
ProgramManager
Shorelands& Environmental

AssistanceProgram

Approvedas to form only by
the AssistantAttorneyGeneral

AR 007318
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11a--ta7-2{al IO-la3AM FROI_ '"_,TER RESOURCESCONS 36067618/*- P. 3

KING COUNTY DRAINAGE REVIEW SERVICES FOR WASHINGTON STATE DEPARTMENT OF
ECOLOGY

St :OPt OF WORK
(ATTACHMENT I TO INTERAGENCY AGREEMENT #C0000141)

Gcn©ralDm©rtption:

TheKing County Dcparaneotof NaturalP.csourccs(King CountyDNR) will providetechnicalsupportto the
WashingtonStateDcpamuentof Ecology(Ecology) by reviewingthe Portof Seattle's (the Port's)proposed
stormwaterplanatSenTa©Airportforcompliancewiththe technicalelenmentsofthc 1998King CountySurface
WaterDesignMaa_l (KC-SWDM).

RzvlewObjectives:

KingCountyDNR will review d_ providedto Ecolo_, by the Portof Seaale as partof Ecology's reviewof
the Port'srequestforwaterqualitycertificationunderSection401 ofth© fcdeml CleanWaterAct. The_ docunsmu
include:thePort's PreliminaryComtnhensive StormwaterM_t Planfor MasterPlanUtglam
Imnl:ovements.Seat*d_TaconmLqtemadonMA'mmrt_-Re.viewDraft._ November 1999 _ wi_
appendices,andassociatedx_.,hnicaldocumcms;subscqucmversionsof ridsdocumemreceived prim"to September
In, 2000; and.theHYdraulicReuort:SeaTac InternationalA|mort.Thkd_unwav Direct Access (April 12,2000).

Thisreview is meantto determinewhetherthe Port'sproposedPlan complieswiththetechnicalprovisionsoftbe
KC-SWDM. The reviewshould detmminvif the as_ mudys_, level of detail, dam,and infommfion
presentedareadequateto minutelid'*on the ground" implemenmion oftbe Port's proposalis consisumtwith the
KC.SWDM'stechnicalprovisions.Thereviewisnotintendedto detzrminzwl_J_crthepax_lural requirementsof
thc KC-SWDMwill bemet.

The Port's proposal will be r_vitq_'d'forcomplimu=ewiththe t_.hnicalprovisionsofdw KC-SWDMidmttlf_.41in
theSco_ of P,evicw andr_ Snecific_OuesdonsforReviewbelow. In additionto spedf¢ answersforeach technical
provision,the reviewshouldprovide,whereapplicable,thefollowinginfomugion:

• WherethePort'sWoposal is notconsisWmlwith the _.hnimJ provisionsoftl_ KC-SWDM.the review
shouldidentifywhatadditionalinfotmatimis needed,or whatchanges in ummq_ons, mmlyr_ level of
dcnail,additionalinformado¢ mr,.would bentgd_l for the Planto bc comistcns.

• Will thc facili_ proposedby thePort,in additionto theproposedDes Moinm CreekRzgionalDew.adon
Facility,complywith the goals andobjemivesofthe Des MoinesCreekBasinPlan? If not, _ identify
whatchangesin aumnptions,analys_ level of derail,additionalinformation,etc. would be neededforthe
Plan to be consistent.

Period of Performance:

Februa_ 7, 2000 to December31,2oo0,

s=. Am=,tm.: AR 007319

Primary:

• One senior engin*mng staff, WaterendLand ResourcesDcpanm_t, DrainageServices (Reviewer). Total
review notto exc(_:1490 hours. Ecologywill be billedonly forhouri;sp_g,

£xtension ofE,_ologylKingCoumyDNR Imeragm,_'yAgrumeawt#CO000I4!
Septmi_, 8.2000
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^ddition!l:
• Other_-,view_asrequired,forSl:_cificelementsofrilePort'sproposedplan,includingreviewersforthe

proposedstormwam-models,warn"qualityBestManagementPractices,etc. Totalreviewnotto.exceed
lO0hours.Ecolosywill bebilledonlyforhoursspent.

• Onecontractmar_g_rtooverseetechnicalsell'andprovideassismn_onconu-actimplementation,as
needcd. Totalworknot to cxcced40 hours. Ecologywill be billedonly forhoursspenL

Cosl Estimate:

Totalreviewtimeisesdmstcda_625hours."Ecolo_,will bebilledforservicesonanhourlybasis(in 0.5hour
minimumincrements).Sincestnffhounarelimited,overtimewill beused.Thehourlybilling_ will beat$98,42
pro hour. Therefore,theexpected review cost is $58,215.

The partieshave esdmazedthat thecost of accomplishingthe work hereinwill uotexceed $60,000, Payme_ for
satisfactorypzrfoananczof the workshall not exceed this amountunlessthe partiesmutuallyalonem e higher
amountpriorto the commencementof any work thatwill ¢ausothe muimmn paymeatto be exceeded.

Scopeoft_v:

Thereviewwillwalua_thePort's proposed ssm_nwat=rmanqFmmt plan as d_cribcd in the
Commehcnsiye.SmrmwamrMan_ Plan- Mast_ PlanU_km lmnrovementsSealde-TaconmIn_
A"+report(ReviewDra_ November1999),withTechnicalPmmmdicesA - H (November|999) andassociated !/
documzatsprovidedby thePortasnecessarytoallow theCoumyto deumaine¢omisua_ withdu_technioeJ
provisionsof the KC-SK_DM.This r_ew will also evaluateam/resubmiasionsor subscquemdraftsof the
ComprehensiveStormw=ea Man.uncut Planreceived prior to S_ i, 2000 and the Hydraulic Rcpo_
Sz-Taslnm.nadon_Aiq_xt ThirdRumwsyDirectAcccss(April 12,2000).

r
Thercvic_vwill ,,Iso¢vuluazecompliancewiththeobjectivesof theDesMoinesCreekBasinPlan(Novcmb_ 199"0,
asrequiredbyKC-SWDMSpecizil_quimmem#l. Technicalprovisionsof theKC-SWDM beevaluatedinclude,
buterenmUmkedto, thefollowing:.

• .d_l.a_ofanalyses,models,andmumpdo.susedtodevelopthePlan; I
• _.q.=yofinformationprov'u_dinmePlan;and, I
• level of detailnecessaryto be consism_ withthe KC-SWDM.

The followingreference.doc_aonts my be used in the revkw asnecessaryto assist in demrminingcompliance:

• Des Moines(;r_k BasinPlan(NovemberI_/);
• Natm'41l_,_urcesMitiuadonPlan(Port, l_vised Draft,August1999);
• _T_gf_L._(Pebruary 1996)Wconfirmthefindingsofd_cune_ updazedmod_ls:
• Public c_ received throughFA_ok_ylCoq_401/404process;,and,
• Port'srespmu_to thosecommest_

Thereviewwill antevakm_compliancewkhtl_ K]_ CountySemidveAr_s Cedeorotherdocmnonls(e,_.,
MasteaP_uiUpdate,Gov¢ll_dsCet'dficadolt,previousSection401cert_t'/¢ation,etc)."The revieqvwill alsonot
consider whether_hevr_oosedslormwa_"plan.is in compliancewith the federalCir_nWater Act or smtcwater
q.__ sl_ndards. Wherere_mneed,reviewer.willassumed_ the_zv,eworsft a;_c.m'_lypomays d_ objectives of
r__ocumcms n_'__ d_.rip_ion. Ifothersmorefamiliar with th_sc pastplwming
docur_.mswish to identif_specific_"_"'in_"_'_uesfromthoseplans,revic_,r maybeabletoincorpo_ reviewof
specificissmm.

AR 007320

Exmn_ionof Ecoloo/King Coun_jDNR Interagen_ A_eemem #GO00014!
$ipt_ 8,200O
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],.._i_.lLf._f_l_:thisscopeof reviewis limi_l to ritedocumentsspecifiedabove.Reviewofaddkionaldm_,
and/or thefinal Planmaybe possible, bmarcoutsidethis |imitedscope ofwork, and mayrKluirea scope andcost
adjusmumt.Qu_fions relatingto thescopeof work will bedirocted to Ecology forresol-__,m.

Modeline:theCountywill review the adequacyof smfmwatermodelingdone by the Portto ensure_ Woposed
modelingassumptions,parmswters,andcalibrationsareaccun_ andbased on valid technicaldalz. The reviewwill
evaluatewhetherthe assumptions,models,pm-mneters,calitndons andanalysesused areconsis(emwith dleKC-
SWDMprovisions.

TimingofdesiLmelementsconsideredinthePlan:theremaybetimingorsequemcingissum ifthz required.levelof
protectionfor downstreamresourcesis dependmlt on both the Portfacilities andmglosmicapitalimprovementsas
describedin dm Des Moinas CreekBasinPlan. Typically,the implemea_m_onof Basin Plancapitalin_roveraems
suchas the RDF systemis indepcndantof reviewsmMardsappliedto new developmeat in the basin (suchasthe
Porfsproposeddevelopment).However,thePmfsprojectisanticipatedtoexceedthe_'esholdfor LargeSite 1
DrainageReviewandwouldrequi_ a "masterdrainageplan"type analysis.Underan MDPthe development f
mitigationsaretailoredto d_ conditionsandthereforethe plancould be requiredto addressany relevant
timingissues, if any.

_: _ KingCounw DNR reviewerwill be availablefora psi-applicationmeetingwithE_.ology8ndthe Port,
a meetingat the concision of the reviewperiod,andwill be available for follow-_ pimaza_ls,ifn_.
Additionalmeetingswill be scheduledasneeded, withinthebudgetary_ ofthe Scope of Wark

FinalProducuthe finaJproductwill be a technicalmemofiem King CountyWater 8ndLand_ to Ecology
oudiningspecific findings fromthe Review. Findingswill describepm_ of the Pi deu me consisz_ or
inconsistentwiththetechnicalprovisionsof the KC-SWDM.andforany partsthatamybe incomleteat,whatfurther
informadonis needed_ whatd_ntp=sm=n_m:ssmym ¢mm-econsisumcy.Miaormvk.,wcomnmm ralybe
providedin the loan of 8 madmdup reviewdrz_

Daliverables:

All products,reports,andpeymentrequestsslmUbesentto the_ of:.

TomLuster
Depamnemof Ecology,Heedqmmm Office
Shore/ds ._d EnvirmammJ Assis_mce
PO Box 47775
Olympia,WA 98504-7775

Specific Questions for Review,:

ChenmrI - Drains_"l_eview andReauiremen_

Section !,1 DminagzRzvin_. Does the Port'spmpmai includeadequateinfomadon and the necessaw level of
detail for theappropriatet_dew underthe applicableprojecttype- Le.,"High-UseSite","RedevelopmzatProject',
and/or"LargeSitB_ Review'/.

Note:Typically,projects _mbjectto _ SiteDrainageReviewgothrough8ninidtl scopingprocesswith the
reviewalpmq todeterminepotentialissm andlevel of analysis, k appem; likely thstthis projectwill exceedthose
du'esboids.Scbph_gissum to be resolvedwin be kleudfiedforEcolosy to conskl_.

Section i.2 Core Requirements:Does the Port'sproposalmeet the applicableCoreRequirunenm(e.g., Dischargeat
NaturalLocation,OtrsiteAnalysis,Flow Control,etc.)?

Section i.3 Special Rzclu_ Does the Port's'p/'o_l meettheapplicableSpecial Requuts (e.g.,Source
Control,Oil Control,e_.)?

F_erion of_colo_/Ki:_ CoumyDNRIMzrqmsc'yAw_.mefa. #C0000I#i

AR 007321 eage4of6
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_b

Section1.4,6.djusl_ergProcess:AretherepartsofthePort's_ thatwouldrequiremmsdju.5"_t(_asdescribed
in this section if CounWapprovalwas required.'/If so, do these partsof theproposalincludeadequmetedmical
inform=ionfordw Countyxodemnninethatan ad]usunencwouldbe w=rmmed? .

Unless identifiedin thereport,reviewerswill notknow wbetlm"the planwill be modifiedto be _msbumt with
rgquiruncmsor whethersome regulatoryadjusunentwill beneeded,Commemsnot directlyrelated,tospecific
technicalrequiretmmtsofthe KC-SWDMwill be idemified(e.g., scope of analysis,see above) and i_ Io DOE to
determincappropriateresponse.Technical_ will be referencedwithspecific SWDM Core/Special
t'equirementsor sections. Technicalcommentsnot addressedin final planwill likely requireapprovalvia some type
of formale.xceptionto the slandm'ds.

Chanter 2 - Drainan PlanSubmittal:

Does the Port'sproposalprovideadequateinformationto determinetechnicalcompliancewiththe KC-SWDM
requinunenmfor_ Ske Dminqe Review?.

The following repom aregenerallyreviewedduringpmjec_specific review of MasterDminap Plans,butwill not I
be availableforthis review ofthe Plan:

/

- TechnicalInfommiou Itepo_
- Sirellnpr_=mnt Plan
-Ti_C Plan
- LandmpeM=agmnantPlan

IsthePort'spmpomdb=ed on_ns, analyses,models,andod_ infommdmdm wouldI_._le m use
inthz above plans? lfnot, whatadditionalinformationis needed(e.g., foroflrsiteanalysis,flow controldesi_,

N(_-Thestonnwatermmmgmueatplanwin be reviewedforcensistea_ with adoptedpolicies andsmadar_
idcntifl_t_mnof downsmsa_condidons/re_wccs,m_ns _ basedon dowtmrcmnconditiow/resources,
levels of analysis(tailoredto dowusnruamconditionsandresour_s), and feasibilityofpropmed mlti_?uionsfor
design, construction,andmaintainedperfommnce.The specific designfeaturesincludedin the Plan'vili be
reviewedforcompliancewiththeKC-SWDM. ConcepoJuddesignfeann_ includedinthePlanwill bereviewedfor
consistencywith the KC-SWDMend to identifywhE additionalinfommdonis neededto minutespecific designs
developedfromtheconceptualdesignssre iuomlplinncewiththe KC-$WDM.

Chauter3 - HvdrolomcAnalysisandDesire:

Did the Portuseacceptableasstun_ous aad medcbin theirhydrologicanalysesanddesign (e.g., didthe Port
properlyuse HSPFmodelinKmidtheKCKTSsimulation)? If not,plcase idmuif_whatclmngu at"additiomd
iaformadonis needed.

is the Pint's pmpmal to use "modified Levels I and2" dctm_innbasedon8deq,,-n,t_Jmicalinfonnmionas
requiredby the KC-SWDM7 Ifthis wouldrequirean adjusunmltunderSeedon 1.4, pleasedeterminewhetherthere
is adeqtta_ejustificationandtechaicai infmmafionto allowsuch anadjtmu'nent.ALso,please identifythe di_
betweenthe KC-SWDM's Level i andLevel2 .d_rendon,the Port'sproposeddetentionlevels,emdthz pnfened
strcamflow regimedescribed inTheBasinPlanastlseyapplyto technicalcomisUmcyWiththomquiranags of the
KC-SWDM.

Chanter4. Conveyance Systems:

Does thePort's proposaluse appmwiateassumptions,analyses,andmodels to dmarminewhetherthe conveyance
systemsmeetthe requiremen=of the KC-SWDM?.lfnot, please ideutifywhet changesof additionalinfonmdon is
needed. Conveyancemmlysisprovidedwithd_ePlanwill be reviewedforconsiste_-ywiththetechnicalprovisions
of the KC-SWDM,includingstandardssnd ad_lumelevelof mltipdon.

F.r.re_io_ofF._,olo_K.m8 CoanV DNR Imeragev_ AgrHmou flCO000141
._e_mber &2000
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Chnter _ - FLowControl:

DoesthePort'spcoposaluseappropria:eassumptions,analyses,andmodelsm delermin¢whethertheflowconffol
designmeetstherequirmnemsof theKC-SWOM? If not,plrasoidemi_whatch_ oradditionalinformationis
needecL

Chanter6 - Wax_rOunliwp..eauiremenls:

Doesth_ Port's_ includethewa:erqualityfacilitiesnecessarymbeconsisramwiththe_.hnical provbions
of theKC-SWDM? How doesthePort'sproposalcomparewiththeapplir.abl_MenuGoals?Doesasp/partofthe
Port'sproposalrequirean"Experiment.DesignAdjttsune_. andif so.isthereadequaminformdm tode_ermine
wlugthet'an adju_ment is_7 _

AR 007323
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l_¢lo.ure #l - FinalReviewConwrr_lm- August2000PrdkdnaryComemiw St_mwc¢" Mlnqmt PIB -
Masm'Plm U,l_la_Improvements- Sealzle-TacomaInternationalAit'po_- Portof Seattle.Pararnc_xInc.

ENCLOSURE 1
OVERVIEW OF KEVIEW SCOPE AND LIMITATIONS

ThcC¢'T_tAugust,2000Stormwa_ M_gcm_ Plan($1_) was_-_dvedby reviewstaffonAugust21,
2000. Errata replacement pages were l_ceived on August 28" and 4 add/dons] packets of x_view materials
wereaccepted_p untilSeptemberI'. Thereforethisrev/ewwasperformedundersLga/fir._n/time
constraints. F_tely, t_vicw slaffwer_ familiar with the project and many ofthe proposed mitigations
were therefore anticipated. Although time constraints did not afford detailed _ of eve W aspect of
conceptual plan, these xe_.iew comments are as tb.omugh as portable. It is recommended the applicaat
submi_a revised plan addressing the specific rovicw camments oudinsd in the following pascs. While the
currentplan is in need of some coxrecfions, it is believed that the ¢omm_ta outl;,_d can be addxeued in a

planwithoutrmaltingin suhatantiald/ffcrmcesin theproposed_ ndfigatio_

Review is limited to those developmcm activities idemif_.d by the Port of Seattle (POS) as being Master
Plan Update Improvements. Projects not identified under the SMP were not reviewed and _ no
concurrence can bc siren, Additional review services are being provided to Depsrtment of Ecology (DOE)
by lci_ County for the temporm'y S1_09 inte_noc. Tlwse are _t included in this report and will bc
transmittcd to Ecology under separa_ cover,

Review _ axe limited to minimum _xnpliance with technical standmds of the 1998 King @omtty
Surface Wate_ Design Manual (KCSWDlVQ. Compliance with King County's technical standards may not
be _0_Twient for project approval under other codes and regulations, and does.s._.._.t_mitigatpall po.1_udal
impacls of developmcm, S.pc£__cally_._ejt.clu.d_.__ .t_c.r_ie_,..w,o_., are ..ell_p_r_x_hmd xequ/n=m_t_ of
_heKCSWDM.'.if _cd .under_ .County regulations, this p_oject wauld'l_vc"cxc._d_ the .
threshold for Laxg--_.'Si_.ge. _.I_..ii_ and would have been subject to the procedural requismncnts
wherebypm_'_-s_tards aretailored______ff_._othe proposeddevelopment Reviewwaspe_formcd
per TheKCSWDM _clmic_ ream which would have applied under Full Drainage Review for a
project wiv_h_ a h_hly urb--;_,_! basin. (see excerpts fzom KCSWDM in text box _t page 2)

Cco_i_adon with othe_ do_m_ent_ (e.g., nahh-al msom_ mifiSafinn pin, biol_gic_ assessment, etc.) is
vm'yknpormm.Someincomistenci_am expectedduetorbct_c constraints_ projecthasbeenunder.
It is r_o_dcd thsz a consistency review b_ p_d'ormed to enmue any sim_ificam incomismncies are
corrected.

It is recommended _utt Ecology develop a plan to __a_. L_.'__ con_'mnce wi"._ _ mi.'.l_a__..o_s
outlined in thc final SMP. As the propmod M_s_-r Plan Upda_MPU) dovelopm_t projects move from
the phnni_ stages to devc_ of consmsc_on plans, the proposed stormwater m/d_at/ons will also
need to be updated to reflect any changes. Oversighz and monitortn8 are key elements to successful

in_lcm_tado_ of any stmmwatcr management phn. One option is zo create a ".__2g_..__lBn_eT_._..m_.:,
rcpresenting the necessary disciplines, to work with the POS to achieve compFmnce w_d_e goals and
objectives laid out in this and other related documents.

AR 007324
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Enclosure#2- FinalReviewConmmls - August2000PreikmiamyComprebensiveStormwsmrMarmot Plan.
Master Plan Update Improvements - Semle-Ttcema [ntm'natimml Airpmt. Port of Scatde- Parame_ Inc.

ENCLOSURE 2
SPECIFIC REVIEW COMMENTS - VOLUME 1

pa_e 2-1. last parag_mvh. last sentence - The Level I slandardis not effective in controlling streambaak
erosionbecanse the standarddoes notcontrol the amountof timethathigh flows aredischarged. Most of
theerosive work on stream channelsoccurs at flowratesless _tmnd_ 10-yearevent so currentstatementis
inaccurate. This is because erosive workis a functionof form (flow) and time. The 10-yearflows happen
in_equenfly, therffore their c_a_botion to overallerosive workis relativelysmall.

- While this figure indicates that 1994base yearis _ative for the Miller Creekbasin, it
does not support1994 conditions in the WalkerCreekbasin. Page 2-4 provides the rationalewhich appears
to be flawed in thatit compax_ 1994 effective imperviouswith 1974 totalimnervio_. The 1974 effective
imperviouswould be considerably less thsmtotalimperviousdue to the residentialnalare of the 1974
residentialarea.

Note: it appearsthatthe facility sizing for the Walker_ facility was done using the 19_ subbas_
delineatioflas appearsin Append/x B, This is incxmsis_atwith the indicationthatthe facil/ty release rates
were dots-minedusing the pr_zosed subbasius. This makes s big d/ffezence in theWtlker Creek
watershed. Whereas the existing 1994 impervioussurfacedrainingto Walkercreek is !:7 acres, the ,-.
predevelopedimpervious of thefuroresubbasinis 3.0_ acres. It appearsthat the more conservative
subbasin configuration was used forthesewesterndrainingfacili6__.

- Whiting. 2000 personal ¢xmm_cadon, Reviewer n_nmeaded adoptingthe same target flow
regime approachused throughouttherest of theIxojcctsite. Beyond that, SMPmust provide 1979
land¢over conditions, or better. Since it is believedthatno net impervioussurfaces removal
between 1974 and 1979, review_ would accept 1974as equivalentto 1979. The use of 1994 landuse can
only be approvedwhere demo_tra_ed_obe moreconservative_hj? 1974/1979.

Pa_e 2-4 - Section 2.1.3 - The flow control performancegoadusedthrou_hen_tthe SMP is Level 2, which
matohe,s high flow duratima, notjust flow freque_ies. Flow durationsis the percent of time that a $iveu
flow rote is excffieded. Senten_ should read"..xegime, was det_;_,ed based on flow dmtion analyses
thatprotectthe creeks from frequent,high velocity flows." Foomotc5 would be "A flow,durationanalysis
depictsthe Percent of time thatthe rangeof flows areexceededovu"the entin_historicalperiod of record.',

Pa2e 2-5. Iz para_aph. 2_ sen_mce - "...amountof time thats_reamflowmem_ is exceeded at different..."

Paee 2-5 1NVan_Rph.l_t sentence- Increases in nmoff volume c_x_notbe m/tigatedthrough dctention.
However,high-flow duration, andpeak flows canbe mitigatedthroughdetention.

Paae 2-6 tou ofDaee - targetflow regime lmad¢overis 75% forest,<_-10%impervious, andremainderof
grass. Itis not corre_ to say thatof the perviousarea75%was forest and 15% was grass. This is basically
whatwas done in 11/99 SMP, which reviewerwill notsu_.n as a stableflow _gime.

Paee 2-6. Section 2,1,4 - Due to potentialdownslzeamflooding problemsidentified in Append/x P, the
smtcdperformancegoal should includematchingof lO0-ycarpcak flows in additionto matehing flow
durations. The SMP facility performanceappean to alreadyachieve this, butshould bc included in thc
statedperfm'amncegoals so it is clear dmtfinal designsalso need to achieve this. Alternatively,a Level 2
or 3 downsccam analysis would be needed to demonstrate_o adversc impactto possible flooding locations
as a result of this project.

PaEe2-9. list of BMPs. King County does notallow combincddetcntionand sandfikcrs. Sandfilters
should have its own bullet in the'Ftst, '...........

AR 007325
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F,aclomre #2 - FinalRgvicw Conenent_ - Augu_ 2000 PreliminmyCemwehensive Stonuwater ManagementPlan -
Mister Plan Ulxlatc Lnpmvemea_- Seattle-Tacona Intentional Airpo_- Port of Seattk- Pmeneeix Inc.

. |

?age2.9. FilterStrim. removalofu_tls is nottheperfozman_goalofthis facility. Theexis_ng / s
relativ.ely...hi_Cu conceatratiowofftherunwajrs.'m.dicatetheyare_Jt _g_a.ta.t._ removal. Sincethe I :
3Nrunway wzll be treated wxth the same filter strip BMPs, the water quality off the 3'dmn..waywould _ '

_M_/mdz.obes;,_._J",'b"blgh. If"SMPis_.,rpti_ enhazw,_waterquality_.au'nemforme",,lsremoval, _ _
s shouldbc selectedfromthcKCSWDMResou_c_eSt_. Watt, Qu_..'_M_= Thlslevel of i/_

treatment is consistent with previous 401 condltions.Note: UndegflteKCSW'DMLagg©S|teDrR_n_ge :/ '_,'
Review process, mitigations at_ tailored, specific W each project. If this project was to comply with the ..".

procedural requir_nents of the KcsV_DM___..h-nced warE.quality Irea_enz ma..y,have. _ ...r_uired.
• o ° ._

]_a_e 3-8, Secuon 3,2 last paraermh..Project site encompasses 3 watm_aeds, separate HSPP models were
developed for Miller, Walker and Des Moines creeks,

Pagz 4-6 first uaraeranh. This is the fimZmention of the Gilliam _ basin. As _ are no MPU
projects identified in this basin, no conceptual designs are included in the SMP. Therefore, no review or
concurrence can be granted for fumsc dcvelolnnent activities hme. If future redevelopme_ projects occur,
{hey will lik_y be subject to redevelopment standards under the Ecology.manual, NPDES, and/or ESA
initiatives.

Page 4-7.Scction 4.2.2.1.1 _ mtraaranh. HSPF model used 153 ac-fl of stoz_e,, where this section
indicates that 249 ao-fl (81.4 mili;_agallons) of st0rage will be provided. This is a sianifi©tat difference
that needs to be rectified.

Page 4-7 Section 4.2.2.1. There should be results _ zheHSPF model rims of the IWS syslz_ in this
section. SBUH is a poor choice to usc in determining size requirements of the stooge :reservoir, e6pccially
when the IWS system is already set up in the HSPF model KCSWDM does not..a_...w.sizing of storage
resm_oirsusingevmj basedmodeh..... .. ,

PaRe 4-7. footno_ 1 I. Personal _ic_s with reviewer was teke_ out of context. The use of an ev_em
model to model a system receiving strum flows where the inflow rates far exceed the processing rates
s_'_ld nm be analyzed :with ms_.wc_,t __.m_lcl.And, in fact, the HSPF model already includes the rws
txe_tmemsystem.An event model _es the reservoirs are empty at the start of an evmxt and are able to
drain completely before the next storm event occurs. These assumptions are not consistent with local
weatherpatternsand_ systz_nconfiguration.P,cview_ indicatedthatasa check,-, --,,lysis was
performed by the reviewer ulin8 433 acres of ;nV._vio.s with a simplified reservoir. The reservo k
included linearly increasing discharge/sturage up to the point where the lust reservoir cell was full (1.6
miltlon gallons). At the same point maximum future processing was reached (4 MOD). Above zhis level,
the processing rate was kept at the maximum m_e up to the stated future storage captclty, 81.4 miUioa
gallons. Reviewer is not certain tbesc assumptions are reasonable and asked de_iguer to verify assumpfio_
and/nclude a similar analysis in the SMP.

Based on the reviewer's assumptions, the potential for overtopping of the IWS system will be reduced in

thef_ture.Z.low_,-_,the_ showed_, _ _vss_,__.o_ __ _.at_ p_ess_
..c_pa_..a_._t. co_timnouslyduringthewetterwintermths. It is no_I_ if thisis _i_'with this
system. The analysis further showed that ffeither o/_the iw6 improvemenu (doubling processing rate, and'
increasing storage capacity to 81,4 million gallons) did not occur, overtopping of the IWS lagoons would
be lisnificant issue.

Volume Discrepancy: The HSPP model for Des Moines Creek includes a model of the IWS systcat. There
are inconsistencies in the an_unt of storage provided unde_ future condhinm. The HSPF model mprcsznts
only 60% of the future stooge volume indicated on page 4-7, This inconsistency needs to be resolved.

Model Results: No discussion of the results of the HSPF modelof the IWS system. Did the system

ove.r_,p.to Des Mointo, ,(_,.ek7 What is thc fre_, magnitude and duration of overtopping predicted by
the HSPF model? ......... :.'
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