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12
STATE OF WASHINGTON,

13 DEPARTMENT OF ECOLOGY; and
PORT OF SEATTLE,

14
Respondents.

15 i

16 Kelly Whiting declares as follows:

17 I. I am a Senior Engineer employed by the King County Department of Natural

18 Resources. I have held that position since June I, 1994. My duties include the development

19 and maintenance of an HSPF based continuous hydrologic computer model, development and

20 implementation of stormwater regulations, basin plan implementation, development of

21 subbasin compliance program, preparation of engineering studies of complex drainage

22 problems, training and technical support on hydrologic/hydraulic modeling and mitigations

23 for review engineers, designers, hydrologists, and regulators from other jurisdictions (e.g.,

24 Ecology, local cities), and lead technical staff for development of the 1998 King County

25 Surface Water Design Manual (Manual). I also provided technical support for Ecology's

26 2001 stormwater manual update. I have I ] years of experience in stormwater management
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1 including the review of stormwater management plans for compliance with the Manual. My

2 educational background is a Bachelor of Science in Civil Engineering, University of

3 Washington, 1990. I am a licensed professional civil engineer in Washington State with

4 expertise in hydrology and surface water management.

5 2. Pursuant to a contract between the Department of Ecology and King County,, I

6 reviewed the Port of Seattle's (Port) Comprehensive Stormwater Management Plan (SNIP) for

7 Master Plan Update Improvements at SeaTac International Airport (STIA) on behalf of

8 Ecology. I also reviewed the Port's Low Flow Impact Analysis-Low Flow Impact Offset

9 Facility. proposal dated December 2000 and updated July 2001 on behalf of Ecology (Low

10 Flow Plan). These two plans are related because the hydrologic computer models used for

I I purposes of the SMP also were used to model low flows resulting from the STIA expansion

12 project. Also, the facilities designed by the Port to manage stormwater are related to the

13 facilities designed to offset the low flows. I have spent hundreds of hours providing review

14 services and in technical meetings with Ecology staff, the Port's consultants, and others,

15 discussing and reviewing these plans.

16 3. My review of the SMP was limited to determining compliance with the

17 performance standards in the Manual. The scope of my review and my comments on the SMP

18 are set forth in a letter from King County to Ecology dated August 3, 2001 signed by Parn

19 Bissonnette. I certify that attached hereto as Exhibit I is a true and correct copy of this letter.

20 My review of the Low Flow Plan was based on my years of experience as a hydrologic

21 engineer and my familiarity with the hydrologic models used to develop the plan. The results

22 of my review are set forth in mother letter from King County to Ecology dated August 3,

23 2001 also signed by Pam Bissonnette. A true and correct copy of this letter is set forth as

24 Exhibit 2 attached hereto.

25 4. The Port's SMP proposes to manage stormwater by identifying and sizing flow

26 control and water quality treatment facilities for both new and existing development at STIA.
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1 Exhibit 1 details my review findings from the July, 2001 SMP as related to compliance with

2 standards set forth in the Manual.

3 5. The Port's Low Flow Plan proposes to offset annual low flow impacts to

4 Walker, Miller, and Des Moines creeks by capturing, treating, and storing stormwater during

5 stcrm events and then releasing the water in a controlled manner to the streams during low

6 flow periods. The plan proposes to provide three months of late-summer/early-fall flow

7 augmentation via actively managed reserve storage vaults.

8 6. I have reviewed the declarations of Thomas R. Luster, Dr. John Strand,

9 William Rozeboom and Dr. Peter Willing filed by the Airport Communities Coalition (ACC)

10 in the above-referenced case. I can offer the following comments related to those

11 declarations.

12 1. Stormwater Management Plan

13 • The Port's SMP proposes 16 new flow control facilities (6 ponds and 10 vaults)

14 designed to provide performance consistent with the Manual Level 2 standard.

15 Level 2 flow control matches high-flow durations above 50% of the

16 predeveloped 2-year through the predeveloped 50-year peak flows. The

17 predeveloped landcover assumption is 75% forest, maximum of 10% effective

18 impervious, with the remainder as grass. All STIA outfalls are proposed to be

19 retrofitted to this flow control standard with on-site flow control facilities.

20 • The Port's SMP provides water quality treatment through a combination of

21 source control and treatment BMPs for all but approximately 80 acres of

22 pollution generating impervious surfaces. As this g0 acres is not being

23 redeveloped at this time, water quality treatment is not required under the

24 Manual. Source controls are proposed for managed landscaped areas and for

25 noncoated metal roofs. All other pollution generating surfaces identified in the

26 SMP will be subject to water quality treatment through either the Industrial
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I Wastewater System or with treatment BMPs consistent with the Manual's Basic

2 Water Quality menu. The performance of the Industrial Wastewater System is

3 regulated under separate NPDES permit. The treatment performance of the

4 IWS system was not presented in a manner which would allow comparison to

5 the treatment goals of the Manual.

6 * It is generally known that the 1998 Manual, as commonly applied in urban

7 areas, does not ensure compliance with other stormwater standards, such as a

8 Section 401 Certification. While most new developments in this area are

9 providing a lower level of flow control applied only to new impervious

I0 surfaces, and .water quality treatment for new or replaced pollution generating

I l surfaces, the SMP proposes significant flow control and water quality retrofits

12 beyond minimum compliance with the Manual. Even under the more protective

13 standards of the 2001 Ecology Manual and proposed updates to the Manual,

14 existing development that is not being redeveloped (including unaltered

15 portions of a site), is not expected to provide flow control and water quality

16 retrofits.

17 * The Port's SMP proposes to use best management practices (BMPs) from the

18 Manual's basic menu to treat stormwater runoff from the STIA. These BMPs

19 include biofiltration and wetpool facilities. The King County Manual has a

20 different menu of treatment BMPs for use in areas where runoff will enter

21 stream reaches identified as regionally significant resource areas. This menu is

22 referred to as the Resource Stream Protection Menu. The Manual does not apply

23 the Resource Stream Protection Menu to Miller, Walker, or Des Moines creeks,

24 as these streams have not been shown to meet the criteria used in applying this

25 higher standard.

26
I
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1 • The proposed water quality, treatment facilities are intended to remove total

2 suspended solids (TSS) from stormwater. The performance goal is 80% TSS

3 removal from stormwater with typical ire'low concentrations. To the extent that

4 metal particulates comprise a portion of the TSS, the BMPs may be partially

5 effective in removing total metals. However, the effectiveness of the proposed

6 BMPs, primarily biofiltration, at removing non-particulate (soluble) metals is

7 expected to be minimal. Enhanced water quality treatment, beyond the

8 Manual's basic menu may be warranted based on the monitoring data presented

9 in the SMP. However, this data is presented in a manner which is not directly

10 comparable to State water quality standards. Ecology has indicated that

11 enhanced water quality treatment will be considered under the Section 402

12 NPDES permit process.

13 • The ACC contends that I recommended adding a eonditi0n to Ecology's Section

14 401 Certification to require the use of "all known available and reasonable

15 technology (AKART)". This contention misreads my comment. Pursuant to

16 King County's contract with Ecology, I reviewed a draft of the proposed

17 Section 401 Certification. The draft I reviewed contained a condition which

18 implied the use of AKART BMPs for treatment of all runoff from impervious

19 surfaces at STIA. I commented that the King County Manual is not AKART

20 and recommended that the condition be changed to require AKART if

21 monitoring showed a need to do so to meet applicable water quality standards,

22 consistent with the above described process to consider the need for enhanced

23 water quality treatment.

24 • As to fecal coliforms, the Manual does not include a menu of treatment BMPs

25 for fecal coliforms. There are many possible sources of fecal coliform in area

26 streams that are not related to STIA, such as animals and leaking septic systems.
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I Stormwater management plans generally consider fecals to be a source control
-%

2 issue rather than proposing treatment: nor is such treatment generally required

3 of new development.

4 2. Low Flow Plan

5 • The King County Manual does not address mitigation for low flows caused by

6 the installation of fill or impervious surfaces, except for the encouragement of

7 forest retention, reduced impervious surfaces, and infiltration where feasible.

8 Instead, the Manual's focus is on managing high flows associated with storm

9 events. My review of this plan therefore focused on accuracy of the hydrologic

10 models used to develop the two plans, consistency between the proposed

11 mitigations and stated performance goals, and the feasibility of the proposed

12 conceptualdesignsfromanengineeringstandpoint.

13 * Specific review comments are included as Exhibit 2. The review found the low

14 flow plan to be incomplete and to have some unresolved design challenges. It is

15 recommended that the comments included in Exhibit 2, the Section 401

16 Certification, and pertinent public comments be incorporated into a final

17 complete Low Flow Plan.

18 * The Port's low flow mitigation proposal involves filling underground storage

19 vaults with stormwater for release during late summer to auL,ment in-stream low

20 flows. It is expected that these vaults will be designed and operated similarly to

21 the Manual's design criteria for wetvaults. The design criteria include

22 provisions to help improve the quality of discharge water. These include open

23 air contact, depth restrictions, sediment storage, on-line flow throughdesign,

24 outlet/inlet works to encourage water turnover while introducing and

25 discharging water from near the middle of the water column. There is not

26 sufficient monitoring data on existing wet'vault facilities to confidently predict

DECLARATIONOFKELLY WHITING 6 AWOR_EYGENERALOFWASHINGTON
Er.,OlOllYDivismn
PO Box 40117

Olympia..WA 9g_,-.0l 17
FAX f360) 586-6760

AR 01754O



1 the quality, of the reserve water in late summer. Therefore, the plan proposes

2 monitoring of the reserve storage water prior to and during the proposed flow

3 augmentation period. A contingency, plan is recommended if either the quality

4 or quantity of the reserve storage is not adequate.

S . The hydrologic models used to analyze low flow impacts and associated

6 mitigations were reviewed for consistency with the corresponding SMP models.

7 These calibrations have been accepted for purposes of SMP flow control

8 mitigations. With the exception of the modeling of fill embankment, the low

9 flow models were determined to be consistent with the SMP models. For

10 purposes of the low flow plan, the fill embankment was modeled external to the

11 hydrologic stream model and the embankment model results imported into the

12 hydrologic stream model. The fill embankment model was reviewed by others

13 at Ecology for consistency with the Sea-Tac Runway Fill Hydrologic Studies

14 Report, June 2000.

15 • Public concerns have been raised as to the accuracy of the calibration in

16 predicting low flows, primarily at the upper stream gauges. It is true that the

17 calibrations focused on the downstream gauges. As recommended in Exhibit 2,

18 the final Low Flow Report should document and discuss the accuracy of the

19 calibrations in predicting upper-stream low flows and include a statement as to

20 the adequacy of the model in predicting low flows.

21 • In my review of the Port's proposal, I noted that the Port's proposal does not

22 provide low flow mitigation during early summer. While this is not the time of

23 year where annual low flow periods have occurred historically, under the

24 proposed mitigations, several annual low flow events are predicted to shift to

25 June and July. Although predicted June and July low flows are not as severe as

26 those currently occurring in late summer, the hydrologic models are predicting
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1 similar magnitude flow reductions during the early summer period. The Low

2 Flow Plan concludes that change in the early-summer hydrographs will not have

3 a negative impact on stream habitat or fish carrying capacity. It is

4 recommended that this issue be further evaluated to quantify what these flow

5 reductions look like in the stream, and that the Port conduct further biological

6 evaluation to verify the hypothesis of no adverse effect.

7 • The Port's Low Flow Plan calls for lining of parts of the fill embankment area

8 in the Walker Creek basin in order to create sufficient amounts of impervious

9 surface in that basin to fill the Walker Creek reserve storage vault as needed to

10 provide mitigation for low flows in Walker Creel In my comments on the Low

11 Flow Plan, I raised concerns over the length of the fill times and the associated

12 change in hydrologic conditions in the adjacent Wetland 44A. Adding

13 additional impervious surface would change the flow control assumptions of the

14 SMP. One alternative identified was to collect winter runoff from impervious

15 areas in the Walker Creek noncontiguous groundwater basin (groundwater goes

16 to Walker creek, surface water goes to Des Moines creek). Such routing should

17 provide sufficient water to fill the Walker Creek vault without altering the

18 assumptions in the SMP. Since a significant amount of the low flow impact is

19 related to the addition of 69 acres of effective impervious surface in the

20 noncontiguous groundwater basin, it is logical that some, or all, of the reserve

21 storage runoff be collected in this area.

22 • Other significant design challenges identified in Exhibit 2 include the feasibility

23 to provide very low constant gravity discharge with variable water depths, the

24 feasibility to deliver flows to stream from distant vaults, the quality of

25 stormwater from areas not subject to water quality pre-treatment and subject to

26 vehicular use.
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. 1 • Addhion_y, h is rscon_nend_ that L_aL_on Blv_'s bc incorporated into _¢

2 stormwater colle_on and conveyance sysw.ms on _e fill embankment to help

3 ¢_ur¢ the cxpcaed emb_ut in/'_ration rates are achieved. If provided, the

4 flow control facilities serving the embankment couId be reassesse4 to account

5 for the embankment infikradon. The current SMP proposal could serve as the

6 contingency plan if expected embankment inf'du'afionis not realized,

7 I declare under penaky of perjury under the laws of the state of Washington that the

8 foregoing is true and con-ca.

9 DATEDthis I "_ dayof C)c.,_eJ-"/Zoo/ . ,

11

12 ... ma_-o_.+_ ot._fa _-,_._

13

14

15

16

17

18

19

20

21

22

23

24

25

26
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Kelly Whiting
Declaration

Exhibit 1
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R.E C E IV E D
Department of.Natural Resources

Dtrcctor'_ OtFce

AUG - £ 2001
"_Ot 5outhJ.-=ck.,_n Street, Suite 700

_,._,,,,_.,,,,a...,o_-:i_s Z,EPT OF ECOLOG"

IF

August 3,2001

•Ann Kermy, Senior Permit Specialist
Washington Department of Ecology
Northwest Regional Office
3190 - 160th Avenue Southeast
Bellevue, WA 98008-54552

Dear Ms. Kenny:

King Countyis pleasedto havehadtheopportunityto assisttheDepartmentof Ecologyby
making its technicalreview capacityandknowledgeof local stormwaterconditionsavailable for
thereview of the Port of Seattle's Comprehensive Stormwater Management Plan (SMP) for
Master Plan Improvements at SeaTac International Airport. This effort has set an excellent
example of how state and local government can work cooperatively in addressing pressing issues
facingtheregion.

As withourpreviousreviewsofthisproject,itisimportanttokeepinmindthelimitationsofthe
workthatwe haveperformed.First,thisreviewislimitedtoascertainingwhethertheSMP
attainedminimum compliancewiththe1998KingCountySurfaceWaterDesignManual.
CompliancewiththetechnicalprovisionsoftheDesignManualdoesnotmitigateallpotential
impacts of development andmay not provide sufficient information to allow for approval under
other codes and regulations. Compliance =_th the Design Manual is, however, a good start
towards mitigating the impacts of this large and complex project.

It is also important to remember that this review is limited to those development activities
identified by the Port of Seattle as being Master Plan Update Improvements. While other
projects of varying magnitude are being proposed for this area, only those projects included in
the formal SMP submission were reviewed for this comment letter. No assumption of
concurrence with the technical details or effectiveness of additional projects should be assumed
without, o_ specific written comment.

Our reviewers found this version of the SMP is consistent with the technical requirements of the
King County Surface Water Design Manual. The SMP demonstrates a feasible conceptual
strategy for complying with the technical provisions of the King Count. Surface Water Design
Manual and effectively demonstrates that the proposed improvements could fully comply with
Design Manual requirements.
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Ann Kenny
August 3, 2001
Page 2

Enclosure I provides general commentary, on how the SMP responds to the specific core and
special requirements of the King County Surface Water Design Manual, as well as an overview
of the review scope and limitations.

Enclosure 2 provides a summary of the various surface water facilities proposed for construction,
along with specific information on each facility, such as the volume of the facility, the drainage
area served, and the amount of impervious area tributary to each f'acility.

Thank you for this opportunity to work together on behalf of the region. If you have any
questions, please contact David Masters, Senior Policy Analyst, or Kelly Whiting, Senior
Engineer, both with the Water and Land R_ottrces Division. David can be reached at
(206) 296-1982 or via e-mail at david.masters_metrokc.*-ov. Kelly can be reached at
(206) 296-8327 or via e-mail at k¢lly.whiting(_metroke.2ov.

Sincerely,

Pare Bissonnette
Director

PB:tv 1:968

Enclosures

co: TheHonorableRon Sims,KingCountyExecutive
RayHelwig,NorthwestRegionalDir_tor,WashingtonDepartmentofEcology
PaulTanaka,CountyAdministrativeOfficer,DepartmentofCountyAdministration
Tim Ceis, Chief of Staff, King County Executive Office
KurtTriplet't,DeputyDirector,KingCountyDepartmentofNaturalResources(DN'R)
NancyRichardsonAhem, Manage',WaterandLandResourcesDivision(WLRD), DN'R
DebbieArima,AssistantManager,WLRD, DNR
CurtCrawforcLSupervisingEngineer,DrainageServicesSection,WLRD, DNR
KellyWhiting,SeniorEngineer,EngineeringStudiesandStandards,WLRD, DNR
JoannaRichcy,Manager,StrategicDevelopmentSection,WLRD, DNR
DavidMasters,SeniorPolicyAnalyst,WatershedCoordinationUnit,WLRD, DNR

AP, 017546



Enclosure#1- FinalReviewComments- December2000(asrevisedJuly2001)ComprehensiveStormwater
ManagementPlan- MasterPlan UpdateImprovements- Senile-Tacoma InternationalAirport- Portof Seattle -
ParametnxInc.

ENCLOSURE 1
OVERVIEW OF REVIEW SCOPE AND LIMITATIONS

The December 2000 Comprehensive Stormwater Management Plan (SMP). as revised in July, 2001 has
been reviewed for consistency ,_ith the technical provisions of the 1998 King County Surface Water
Design Manual (KCSWDM). The review has concluded ,.,,atthe SMP has demonstrated that the mitigations
proposed in the SMP ate consistent with the standards set forth in the KCSWDM. This enclosure details
key findings regarding this compliance assessment.

Review has been limited to those development activities identified by the 5MP as being Master Plan
Update (MPU) Improvements (see SMP Table A-3). Projects not included in the SMP were not reviewed
and therefore no presumption of consistency with KCSWDM should be drawn for these projects. Review
was performed per the KCSWDM technical requirements which would have applied under Full Drainage
Review (see KCSWDM excerpts in text box on page 2), except where the SMP identifies performance
goals exceeding the KCSWDM standards. Compliance with King County's technical standards may not be
sufficient for project approval under other codes and regulations, and these standards are known m be
insufficient to fully mitigate all potential impacts of development. Specifically excluded from the review
scope are all procedural requirements of the KCSWDM.

Review and concurrence of a stormwater management plan is primarily a review of design concepts and
assumptions to determine if the proposed mitigations demonstrate a feasible approach to comply with the
identified performance goals. As the proposed MPU development projects move from the planning stages
to development of consn'ucdon plans, the proposed stormwater mitigations may heed to be updated to
reflect any changed conditions. Prior to consn'uction of specific projects, additional review and approval of
the final conswaction drawings and associated technical information report is typically required. Oversight
and monitonng ate key elements to successful implementation of any stormwater management plan. It is
recommended that Ecology and the Port develop a plan to oversee and monitor compliance with the

mitigations set forth in the SMP. One option is to create an Ecology "Compliance Team", representing the
necessary disciplines, to work with the Portto achieve compliance with the goals and objectives laid out in
the SMP and related documents.

[t has not been determined what legal vesting an Ecology approved SMP affords the future development
activities identified within. The SMP includes projects where specific flow conn-ol and water quality
mitigation approaches and conceptual plans have been identified, but which may be adjusted dunng final
design. The SMP also lists other development projects which do not have specific mitigations identified
(see SMP Table A-3). Ecology and King County are working on updated stormwate r standards needed to
implement Clean Water Act and Endangered Species Act protection objectives. Revtew of the SMP
against these draf_standards was not performed. If final facility designs include revised on-site
performance goals, Ecology may wish to review the finalproposed facilities against the standards in effect
at that time.

July31. 2001 i
KingCountyDepartmentof NamraJResources
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Enclosure#1- FinalReviewComments- December2000(asrevisedJuly2001)ComprehensiveStorrnwater
ManagementPlan- MasterPlanUpdateImprovements.Scale-TacomalnternationzlAirport- PortofSeattle-
ParamemxInc.

EXCERPT FROM 1998 KCSWDM

1.1.4 DRAINAGE DESIGN BEYOND MINEVIUM COMPLIANCE

This manualpresents King County's minimum standardsforengineering anddesign
of drainage facilities. While the Counv believes these standardsareappropriatefor
a wide range of development proposals, compliance solely with these requirements
does not relieve the professional engineersubmitting designs of his or her
responsibility to ensure drainage facilities areengineered to provide adequate
protection for naturalresources and publicand private property,

Compliance with the standards in this manual does not necessarily mitigate all
probableand significant environmentalimpacts to aquatic biota. Fishery resources
andother living components of aquatic systems areaffected by a complex set of
factors. While employing a specific flow control standardmay prevent stream
channel erosion or instability, other factorsaffecting fish and other biotic resources
(such as increases in stream flow velocities) are not directlyaddressed by this
manual Likewise, some wetlands, including bogs, areadapted to a very constant
hydrological regime. Even the most su'ingentflow control standardemployed by
this manualdoes not prevent increases in runoff volume which can adversely affect
wetland plant communities by increasingthe durationand magnitude of water level
fluctuations. Thus. compliance with this manual should not be construed as
mitigating all probable and significant stormwarerimpacts to aquatic biota in
streamsand wetlands, andadditional mitigation may be required.

Inaddition, the requirements in this manual primarilytarget the types of impacts
associated with the most typical landdevelopment projectsoccurring in the lowland
areas of the County. Applying these requirements to vastly different types of
projects, such as rockquarriesor dairyfarms, or in different climatic situations, suct
as for ski areas, may result in poorermitigation of impacts. Therefore, different
mitigation may be required.

July 31, 2001 2
King County Department of Natural Resources
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Enclosure#1 - Final RevmwComments- December2000(asrevisedJuly 3001)ComprehensiveStormwater
ManagementPlan- MasterPlanUpdatelmprovemems- Seanle.TacomalntemationaJ._rpoff. Portof Seattle.
P'tramemxlnc

OVERVIEW OF CORE AND SPECIAL REQUIREMENTS

Core Requirement #1 Discharge at Natural Location
The Master Plan Update (MPU) development activities will result in modifications to the constructed and
natural drainage systems within the Seattle-Tacoma International Airport CSTLA)area. Below is a
summary,of STIA areasper the landusetab',,'sin AppendicesA andB. The differences in basins_zescan
mostly be attributed to the collection and conveyance of potentially polluted stormwater runoff to the
Industrial Waste Treatment System (IWS).

Summary _f Drainage Basin Areas (acres)
Calibration PreDev PostDev

Des Moines STIA 1672 1585 1577
Walker STIA 234 234 234
Miller STIA 1247 1212 1184
Total STIA Storm 3153 3031 2995

Des Moines IWS 285 331 375
Walker IWS 0 0 0
Miller IWS 0 86 80
Total STIA 3438 '3448 3450
Note:numberstakenfromlandcovertaJ_mdated12/00

Core Requirement #2: Downstream Amdys/s
Downstream analysis is provided in Appendix P of the documenL Identified downstream problems include
channel erosion and potential existing flooding problems in Miller Creek. The associated on-site
mitigations for these problem types include,

Channel erosion - apply Level 2 streambank erosion standard

• The Level 2 standard is the base standard being applied across the project site. The entire airport site is
being retrofitted back to predeve|opment conditions corresponding to 73% forested, 13% grass, and
10% effective impervious. This will serve to reduce the existing rates of erosion, although the benefit
will be diminished furtherdownsu'cam due to other existing development not having been retrofitted to
the samelevel of protection. Implementationof the Des MoinesCreek BasinPlan and development
and implementation of a Miller/Walker Creek Basin Plan will helpaddressstormwaterneedsacross
the entire basins.

Existing flooding problem - match 100-year peak flows in addition to the Level 2 standard.

• The SMP includes the matching of 100-year peak flows as a specific F-.rformance goal and was
achieved through the flow control mitigations proposed.

Core Requirement #3: Flow Control
The SMP uses a flow control performance standard equivalent to the KCSWDM Level 3 standard. This
includes the controlof the durauonof high flow dischargesbetween 50% of the 2.year andthe full 50-year
peak flows. In addition,the 100-yearpeakdischarge is controlled to the predevetoped100-yearlevci.

The SMP predevelopmentlandcovcrassumptionsof 75% forest, 15%grass,and 10%maximum
impervious providesa target flow regimethat is moreprotective thanthe current "Existing Site Condition"
requirementsof theKCSWDM. Usinggeneralstreamstability guidelinesa basraconsistingof 75% forest.
15% grassand 10%imperviouswouldprovidea flow regimepredicted to be geomorphicallystable,but

July31. 2001 3
King CountyDepartmentof NaturalResources
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Enclosure#1 - FinalReviewComments- December2000 (as revisedJuly2001)ComprehensiveStormwa(er
ManagementPlan. MasterPlanUpdateImprovements- Seattle.TacomaInternationalAirport- Portof Seattle-
ParametnxInc.

which may havesomewater quality and baseflow concerns. However. sincethe airport drainageareas
cornpnsea smallportion of theentire streambasin, the instreambenefits will be less than if all properties
in thesebasins were retrofitted to this standard. Additional mitigationsarebeingproposedto address
summerlow-flow impacts througha se:ies of low-flow augmentationvaults. Water quality treatment and
monitonng is proposedto helpensurethat waterquality standardswouldbemet.

Under the KCSWDM, flow controls(detention/infiltration) wouldonly berequiredfor new added

impervious. Under the draft updatesto the Ecologystormwatermanualand KCSWDM currently in
preparation, flow control retrofitswouldlikely be requiredfor any replacedimpervioussurfaces.Th,. Port
is providing flow control retrofits for all impervioussurfacesto the 75/15/10 landcoverconditions
describedabove,although this wouldnot be requiredby theEcologymanual or by KCSWDM.

The enclosedtable (Enclosure2) providesanoverview of the storagereservoirsreviewed underthe SMP
and the associatedlandcover(impervious and pervious)assumptionsusedto size thesefacilities. Enclosure
2 alsoprovidesa list of MPU projectsidentified to be servedby eachproposedfacility.

The detention pondslocatedaroundthe toe of the fill embankmentcouldpotentially be deepenoughto
interceptseasonalhigh groundwater.The SMP proposesthat final facility designmay be altered to
maintain the live storagevolumeabovethe groundwaterlevel. If this occurs,it may require raisingof berrn
heights,increasingsideslopes,or as a last resort, expandingthe facility footprint. Facility footpnnts may
not be able to increasedue to site conswaints.Modificationsto SDN3A may result in that facility
exceedingthe thresholdof StateDam Safety regulations.

The SMP usesa specialPERLND calibration for the embankmentfill. This calibrationwas basedon
limited monitoringdata collectedfrom a 1998embankmentarea. The effectof this calibration is for fill
soils to producehigher runoff than till-grass, but lessthan impervious. The SMP assumptionis that the
final embankment will react hydrologically similar to the smaller 1998 embankment area. The SMP has
not changed this assumption since it was fwst proposed during the Miller Creek calibration meetings in

•Spring of 2000. Ecology's June, 2000 PCA3report provides a range of expected soil characteristics for the
fill embankment. The expectation is that fill soils will have a hydrologic response more similar to outwash
grass with flat slopes than to the previous embankment fill calibration work. At this point in time there was
a separation in assumptions between how the fill is characterized in the embankment modeling (used
primarily for low stream flow assessment and wetland mitigation) and the SMP modeling (used primarily
for high flow assessments, and flow conmol mitigation sizing). Based on the June 2000 characterization of
the embankment's hydrologic response, the SMP assumptions would provide some conservatism in the
design of flow control mitigations.

The SMP hydrologic models have assumed that all airport impervious areas are 100% effectively
connected to the downslream drainage system. Therefore, the modeled impervious areas equal the total
impervious areas. This assumption was used consistently in the HSPF models for all 3 stream basins for
the calibration, future and predeveioped (meaningful where use of an effective impervious fraction would
result in less than 10% effective impervious) landcover assumptions. If runoff from the runway does
infiltrate into the fill embankment as indicated by the June 2000 PGG repo_ the effective impervious
assumptions would provide some conservatism in the design of flow control mitigations.

Core Requirement #4: Conveyance Systeme
The SMP indicates that all existing conveyance systems provide at least a 10-year level of capacity. All
new conveyance systems will be designed to at least a 25-year level of capacity and will meet the spill
containment provisions of the KCSWDM.

The project site includes the challenge of conveying flows down from the runway elevation to the detention
and sediment control ponds at the foot of the embankment. The SMP provides, in Appendix W. conceptual
designs for energy dissipation su'uctures that will be used to control the high velocity flows at those
outfalls.
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Core Requirement #5: Erosion and Sediment Control
The SMP providespreliminary erosionand sedimentcontrolplans for the proposedye runway
embankment. Additionally, the SMP indicateschatan erosioncontrol specialistwill be responsiblefor
overseeingthe installation andperformanceof thesefacilities. This isan important aspectof achieving
effective erosion�sediment controlson projectsof ctUssize.

"Ofconcern is theclose proximity of somesedimentpondsto thestream channels. However, this cannotbe
avoideddue to the cleseproximity of the final embankmentto the streamchannels.Any overtopping,
bypassing,or failure of thesepondsmay result in sedimentbeingdischargedto Miller Creek due to the
short flowpaths from the pondsto the stream. Exwadiligenceon erosioncontrol is warranted to minimize
sedimenttransport from disturbedsoils (e.g., the embankmentfill) to the final sedimentponds. This
would include,but is not limited to,

• soilstabilization and covermeasureson all disturbedsoils.
• minimizing the "open" (withoutcover measures)areasto only thoseportionsof theproject site which

are being actively worked.
• further minimizing the areasbeingactively workedduring the wet season(October l throughApril

30), and before forecastedprecipitationevents.
• frequentinspectionsof the erosionandsedimentcontrol facilities by the erosionconn'oispecialist.
• daily inspections of the sediment ponds in close proximity to the stream channels during the wet

season, and

• contingency plans developed beforehand to address potential problems which may be encountered with
any of the erosion and sediment control BMPs, with emPhasis on the sediment ponds serving as the
last line of defense prior to discharge to stream.

_ Core Requirement #6: Maintenance and Operation
This KCSWDM Core Requirement is mostly procedural in nature, written specifically to implement King
County's policies and codes. This review is limited to compliance with the technical aspects of the
KCSWDM and specifically excludes procedural requirements specific to King County. Therefore,
Ecology shouldascertainthat adequ_e provisionsandagreementsare madeto ensuretheproper
maintenanceand operationof stormwamrfacilities on thisproject site.

The following isthe reviewersunderstandingof maintenanceandoperationresponsibilitiesat theproject
site: All facilities on the projectsite areto be mmn_ined by the Portof Seaule.or their designee. Where
maintainedby others,Port of Searde isultimately responsibleforpropermaintenanceandoperationsunder
theirNPDES permiL

Someof the deepervaults exceedthe maximumallowabledepth to invert (measuredfrom final surface
grade)of 20 feel The SDS7 vault is proposedas an abovegroundstoragestructure.An assessmentof
maintenancefeasibility hasbeenprovidedwhichsupportstheSMP positionthat the Port will be able to
performnecessarymaintemu_e activities.

Core Requirement #'7: Financial Gtmrante_ and Liability
This SWDM Core Requirement is specific to procedures required under King County policy and code. The
intent is to ensure that there is adequate funding available to ensure completion of the required mitigations.
It requires that construction be completed, or the posting of bonds and other financial guarantees occur
prior to final permit approval.

There are substantial costs associated with the proposed mitigations. Many of the facilities are proposed as
undergroundvaults to avoid the wildlife attracuonassociatedwith open ponds. The largestof the eight
flow controlvaults will have88 acre-feetof storage,nearly a,acresin areaat _ feetof live storagedepth.
The Port hasprovided a memoindicating the feasibilityof the structuraldesignof this facility. A
commonlyusedestimate of vault consmacuoncosts is $5- percubic-fooL With a total volume for new
vaults for flow control (347.1 acre-feet),water quality (4.5 acre-feet),and reservestorage(46.1 acre-feet)
of 397.7 acre-feet,the-totalcostin vaults is at$86.6 million. Note: SMP usesa vaultcostof aboutS12-per
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cubic foot in assessingfeasibility of somewaterquality retrofits. This valuewouldput the totalestimated
total vault cost at 5207.9 million.

Core Requirement #8: Water Quality
The 5MP has provided conceptual designs for water quality treatment facilities consistent with those found
in the KCSWDM Basic Water Quality TreatmentMenu. The performance goal of basic water quality
treatment is 80% TSS removal. The SMP proposesto providetreatment for all new pollutiongenerating
surfacesand for all existing pollution generatingsurfacesthrougha combinationof biofiltration, wetvaults
and reroutes to/W'$ system. Review of theseconceptualdesignshas concludedthat they aresized
appropriately for the assumedserviceareasand that they can feasiblybe construct_:lconsistentwith
KCSWDM design standards.STIA areasnotproposedfor waterquality treatmentinclude:

• Approximately 80 acresof existing pollutiongenerating impervioussurfacesas shown in SMP Figure
4.0,and Table 7-8. The SMP indicatesthat the high costand disruptionto airport operations
associated with constructionof undergroundwetvaultsfor theseareasmakewaterquality retrofits
impractical.

Two instanceswheresourcecontrolsare proposedin-lieu of waterquality treatmentinclude;
• LandscapeManagementPlanswhich implement the sourcecontrol objectivesof the KCSWDM are

proposedfor all managedlandscapedareas,including the runway/taxiwayinfields.
• Uncoated Metal Roofsare proposedto becoatedto preventleaching. Although not specifically

mentionedas anoption in the KCSWDM, this approachis consistentwith the intent'of requiringwater
quality treatmentonly for uncoatedmetalroofs. If thecoatingprocessis notsuccessfullycompleted,
water quality treatmentwouldbe required.

The above approaches were determined to be consistent with the KCSWDM application of water quality
treatment standards for new and redeveloping properties. SMP Table 7-8 provides an overview of the
proposed water quality treatment facilities for new and existing pollution generating impervious surfaces.

Previous comments have been provided in regards to copper (Cu) concentrations from some of the existing
S'TLAoutfalls.The SMP indicatesthatthe stormwatercollection andconveyancesystemdesigncan
accommodate additional water quality treatment measures if deemed necessary through continued
monitoring.

The STLA Industrial WastewaterSystem (IWS) is regulatedby Ecology underthe Clean Water Act Section
402. The KCSWDM doesnotsetstandardsfor industrialwastewatersystems,suchas the 1WS. The TSS
removaJefficiency of the/WS is notpresentedin the SMP. Evaluation of theIWS storagecapacityusing
future laodcover,storagecapacity,andprocessingrates indicatedthat the IWS lagoonsare not predictedto
overtop to stream.The biggestconcernis the sus_nability of the assumedfutureprocessingrate. As the
INVSoutfall is proposedto be redirectedto the sanitarysewerwhich may includeconstraintsonallowable
processingrates, the issueof potentialovenoppingshouldbe addressedoncefuture maximum discharge
ratesto sanitarysewerhavebeendetermined.The SMP resultsdo notsupportthecontentionof the IWS
feasibilityreportthatsufficientstorageexiststo allow the I'WSdischargeto be slowedor stoppedduring
stormevents. It may be necessaryfor thePUn to retain the useof the currentoutfall to PugetSound
dependingon conditionsplacedon the proposedconnectionto sanitarysewer. Sincespecific future storm
volumescannot be reliably predicted,the/_S operationappearsto requirenearmaximum processingrates
(3.2 to 4.0 mgd) wheneverlagoon#3 is receivinginflows• Any additional areasbeing reroutedto INVSand
not includedin theanalysis wouldalso warrantevaluation. Note: The modeledfuture/WS servicearea
includesapproximatelya,10acresof imperviousand 24.6 acresof grassedperviousarea. The ultimate
storagevolumeis modeledas 76.9 million gallons,and the maximumsustainedprocessingrate is assumed
whenever lagoon #3 is storing wastewater.

Special Requirement #I: Adopted Area Specific Requirements
This would include the Des Moines Creek Basin Plan. The SMP mitigations do not rely on construction of
the regional detentionfacility, or low flow augmentationfacility for.mitigatingexistingor new impervious
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areas. However. the SMP indicatesthat if conditionschange(e.g.. the regionalfacility isconstructedprior
to MPU development), that the SNIP rrutigationsmay berevised. Since thisalternativeapproachwas not
analyzed by the SMP, Ecology review and approvalof theplans and sizing for final consQ'uctionmay be
necessary.The Port is an activememberof the Des Moines CreekBasin Committee.

Special Requirement #2: Floodplain/Floodway Delineation
A copy of the floodplainanalysison Miller Creek is includedin SMP AppendixJ. MPU developmenthas
been identified within the floodplaindelineation,specificallythe 156e'/15a,u'roadway realignment in the
Vacca farm area.anda relatively small displacementfrom the3"_runwayembankmentnearwhereMiller
Creek turns westtowards SP,.509.Calculationsprovideddemonstratethat the roadwayrealignment is fully
compensatedfor in theVacca farm areaat the 100-yearlevel flood. The embankmentcalculationsindicate
that an additional 5 cubic yards isdisplacedby the embankmentfooting. The indicationis that the base
floodplainelevationwas determinedto not rise due to thisamountof displacement,whichin turn will not
affect the flood carryingcapacityof thestream.

Special Requirement #3: Flood Protection Facilities
This special requirement is not applicable as none of the streams are reswained by levees or revetments in
the vicinity of the project site.

Special Requirement It4: Source Control
The SMP proposes the use of source control BMPs, many of which are currently being applied to
maintenance and operations of the site. Two new source control BMPs are proposed for the site under the
SMP. These include retroflmng of existing non-coated metal roofs to prevent leaching of metals, and the
implementation of improved landscape management guidelines to minimize the use of pesticides and
fertilizers to managed landscape areas including the infield areas surrounding the runways and taxiways.
Both of these source control BMPs are consistent with the requirements of the KCSWDM.

Special Requirement #$: Oil Control
Several areas within the project site meet the threshold for high-use sites under the KCSWDM criteria.
Most of these areas are being, or are proposed to be, diverted to the IWS which has oil control and spill
containment provisions and is regulated as an industrial wastewater discharge rather than a stonnwater
discharge. One additional area was identified under the SMP as meeting the high-use threshold, the
Terminal Drives. The SMP proposes to either install treatment BMPs to this area, or to divert these areas to
the IWS. Both alternatives appear to be feasible and consistent with the requirements of the KCSWDM.
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Ann Kenny, Senior Permit Specialist
Washington Depa_u_ient of Ecology
Northwest Regional Office
3190 - 160th Avenue Southeast
Bellevue, WA 98008-5452

Dear Ms. Kenny:

King County is pleased to have this opportunity to work with the Department of Ecology
(Ecology) by making its technical review capacity and knowledge of local stormwater
conditions available to assist in reviewing the Port of Seattle's Low Flow Impact Analysis - Low
Flow Impact Offset Facility Proposal (July 200D.

This analysis of low flow impacts, and the proposed facilities for offsetting identified impacts,
constitute a substantial proposal to provide mitigation for natural resource impacts which goes
well beyond the basic requirements of the King County Surface Water Design Manual. Since
this proposal goes beyond the requirements of the Design Manual, reviewers did not have the
benefit of clear performance standards for low flow mitigation efforts against which to measure
theproposals.

The enclosureprovidesgeneralcommentson the low flow study,aswell asspecificcomments
on the analysisandproposedfacilitiesgrouped by drainagebasin. To assist Ecology,
substantial commentary has been included to help clarify the reviewers' understanding of the
technical issues and the logic contributing to specific comments.

Reviewers did find several inconsistencies and gaps in data, primarily in the report
documentation, that we recommend correcting in the final proposal's preparation. While most
of these appear to be minor errors attributable to the multiple iterations and edits that the
document has gone through, several of them have the potential to affect facility design and plan
effectiveness beyond a trivial amount.

Due to the number of minor corrections needed, we recommend that a final version of the
document be prepared that incorporates the necessary, corrections and any additional technical
memoranda or addenda in a single document. This final document would allow permitting
agencies to locate all relevant documentatzon relating to this portion of the permitting decision
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and mitigation requirements in a single document, greatly easing record keeping and
documentation of compliance.

It is important to note that King County. did not review the models for the proposed
embankment and offers no comments on the accuracy of predictions derived from these models.
Since impacts and subsequent mitigation measures are derived from the embankment models,
any shortcomings in the embankment models would potentially affect both predicted impacts
and subsequent mitigation measures.

Thank you for this opportunity to continue working together on behalf of the region. If you
should have questions regarding our comments please contact David Masters, Senior Policy
Analyst, or Kelly Whiting, Senior Engineer, both with the Water and Land Resources Division.
David can be reached at (206) 296-1982 or via e-mail at david.masters@metrokc.__ov. Kelly
can be reached at (206) 296-8327 or via e-mail at kelly.whiting@metrokc.gov.

Sincerely,

Pare Bissonnette
Director

PB:W_7o

Enclosure

cc: The Honorable Ron Sims, King County Executive
Ray Helwig, Northwest Regional Director, Washington Department of Ecology
Tim Ceis, Chief of Staff, King County Executive Office
Kurt Triplett, Deputy Director, Department of Natural Resources (DNR)
Nancy Richardson Ahem, Manager, Water and Land Resources Division (WLRD), DNR
DebbieArima,Assistant Manager, WLRD, DNR
Curt Crawford, Supervising Engineer, Drainage Services Section, WLRD, DNR
Kelly Whiting, Senior Engineer, Engineering Studies and Standards, WLRD, DNR
Joanna Richey, Manager, Strategic Development Section, W'LRD, DNR
David Masters, Senior Policy Analyst, Watershed Coordination Unit, WLRD, DNR
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Review Comments on the Low Flow Impact Analysis - Flow
Impact Offset Facility Proposal, July 2001

Review Scope and Limitations

The July 2001 Low Flow Analysis Flow Impact Offset Facility Proposal (Low Flow Report) has been
reviewed for consistency in hydrologic modeling and for consistency in meeting the performance
objectives identified by the Department of Ecology (Ecology) and Port of Seattle (Port). The Low Flow
Report supplem¢nts the Port's Comprehensive Stormwater Management Plan (SMP). While the 1998 King
County Surface Water Design Manual (KCSWDM) does not include performance standards for low flow
mitigations, the following comments do include some references to KCSWDM design criteria. This review
summary, concludes that the low flow report proposes substantial mitigations for offsetting low flow
impacts annually during the timeperiod when most low flow events occur. There arc, however, some
significant gaps in the documentation of the analyses performed and the associated mitigations. This
enclosure summarizes key findings and recommendations generated from this review. These comments
include a substantial amount of commentary as to the reviewer's understanding of the analyses performed.

Review has been limited to the HSPF hydrologic modeling, the impact assessment, and the concepaad
design of the associated facilities. With the exception of the hydrologic inputs and outputs, the review of
specific aspects of the embanJm_ent modeling used in Miller Creek was performed by Ecology staff with
expertise in that area.

Review of a stormwater management plan is primarily a review of design concepts and assumptions to
determine if the proposed mitigations demonswam a feasible approach to comply with the identified
performance goals. As the proposed Master Plan Update (MPU) development projects move from the
planning stages to development of construction plans, the proposed low-flow mitigations may need to be
updated to reflect any change in conditions. Prior to conslzuction of specific projects, additional review
and approval of the final construction drawings and associated technical information report is typically
required. Oversight and monitoring are key elements to successful implementation of any stormwater
management plan. It is recommended that Ecology and the Port develop a plan to oversee and monitor
compliance with the mitigations set forth in the Stormwater Management Plan and Low Flow Report. One
option is to create an Ecology "Compliance Team', representing the necessary disciplines, to work with the
Port to achieve compliance with the goals and objectives laid out in the SMP and related documents.

General Comments-

Certification:
The final low flow study shouldbe stampedby a professionalcivil engineer. The engineering work
includedin the report shouldbe performed by, or underthe supervisionof, a licensedcivil engineer.

Non-Hydrologic Effects on Low Stream Flows:
The proposed low flow mitigation includes flow augmentation for identified non-hydrologic changes
effecting low stream flows. These changes include the removal of septic systems in Walker and Miller
creek basins, and the relinquishment of water withdrawal rights in Miller Creek. The water withdrawal
numbers have been refined from early SMP drafts. The septic system numbers have also been revised
since the 12/00 low flow report. The net effect of these changes is a relatively small additional reduction in
calculated furore low stream flows (0.01 cfs in Walker, 0.02 cfs in Miller). The Port is proposing to
provide additional flow augmentation to offset these non-hydrologic changes during the proposed 3 month
mitigation period. Additional water quality benefits are expected associated with the removal of 277 septic
tanks from the former residential areas adjacent to Miller and Walker creeks.

While someof the commentsbelow addresshow the non-hydrologicchangeswere handledin the low-flow
statistics,noneare meant to question (heappropnatenessof the quantity or durationof the proposednon-
hydroiogtcmitigauons.
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Calibration Accuracy:
The low flow analyses used the same HSPF calibration files used in the SMP to define the existing baseline
low flow conditions. This calibration hasbeenacceptedfor stormwaterdesignand thereforethe low flow
analysisand mitigations will be consistent. The final low flow report needsto include a discussionof the
accuracy of the calibrations in predicting low flows at upperstreamgauges,anda statement of adequacyof
thecalibrations for the purposeof low flow simulation.

Biological Conclusions:
The flow frequency plotsof ranked annual low flow eventsshowsubstantially completemitigation of the
annual minimum low-flow events by providing augmentation during the timepe"iod when streams are at
their historically lowest flow levels (August-October). Inspection of the 1991 through 1994 hydrographs
shows that June-July baseflows will also be reduced by a similar amount. The flow frequency analyses
generally predict an increase in number of annual low flow periods occurring in July under the
augmentation plan. The low flow report's biological assessment concludes that this change in timing of low
flow events will not have an adverse impact on salmonids or their habitat.

The late spring and early summer periods are when fish typically grow at the greatest rate. It is difficult to
put these early summer hydrologic changes into perspective without an evaluation of what these flow
reductions will look like in-stream. Will fish be forced into pools at times they currently are not? Will the
number of available pools be reduced? Will this change the spatial distribution of fish? Will juvenile fLsh

be subject to increased predation? Will there be impacts to invertebrate diversity and/or abundance? Will
there be shifts in timing and duration of insect hatches?

• The final low flow study should put these spring-early summer low flow periods into perspective
through a quantitative assessment of the effects of flow reductions on representative stream channel
cross-suctions.

• A monitoring program should be developed to verify the biological findings of no adverse impact to
stream biology. This monitoring should begin as soon as possible so that baseline data can be obtained
prior m substantialdevelopment changes.

• A monitoring program should be developed to ensure adequate water quality of reserve stormwater
prior to discharge tostream.

Documentation:
The report should clearly document and narrate the analyses used to generate the results used to determine
the impact and develop proposed mitigations. Presentation (including narrative) of alternatives considered
is appropriate. Likewise, if electronic files are provided they should be limited to those files which
correspond to the results presented in the report. A readme.txt file (or text in the report) should detail
specifically which electronic files are provided and what information they contain. There should only be
oneCDROM. In theevent additional files are needed, an entire replacement CDROM should be provided.
The analyses and information are complicated enough without insufficient documentation (narrative) and
superfluoussupporting documentscreatingunneededconfusion.

Conceptual Drawings:
Conceptual drawings of the reserve storage facilities were received July 31. They show reserve vault
locations and size for all of the proposed low flow vaults. The Low Flow Report needs to include details
on how constantdischargewill be maintainedin a reservoirwith variable hydraulicheadpressures.
Specific Commentsprovided below.

The reservevault inlets and outlet should be configured sothat water is added/dischargedfrom the middle
ofthereservestoragedepth.Thiswdl helpavoiddisturbingsedimentsand/orfloatabieswhichcouidbe

presentinthereservevault.Some drawingshavenotesindicatingthatinternalpipingwillbeusedto
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promote circulation and flushing of stored water. A similar note would be applicable to situations like
: SDS3 vault where the inlet pipe is located 12.9 feet above the reserve storage.

To help keep the retained water well aerated, reserve storage vaults should include open ventilation

consistent with KCSWDM wetvaults. Mechanical aeration may be needed if grating_ not feasible (e.g.,
_auicsconsiderablybelow grade). At conceptualstage,a note to this effect would suffice.

Des Moines Creek-

Overview
Point of Evaluation: S 200 'hStreet. near golfcourse weir.

Existing conditions: represented by the SMP 1994 Calibration HSPF input file.

Future conditions: represented by the SMP 2006 Future HSPF input file.

Target flow condition: 1994 landcover, 2-year 7-day low flow -- 0.35 cfs

2006 flow condition: 2006 landcover, 2-year 7-day low flow = 0.25 cfs

Hydrologic change: O.10 cLs

Additional Non-Hydrologic mitigation: 0.00 cfs

"Iotal Low Flow Augmentation: O.lO cfs

Low Flow Augmentation Period: July 24 - October 24; 91 days

Reserve Storage Volume: 12.2 acre-feet

Start of Filling: January 1

Duration of Reserve Storage Filling (maximum): 32 days (vault filled by February 2)

Comments

Calibration Documentation:

No data was found in the low flow report, or the accompanying three CDROMs, comparing the existing
condition simulation of low flows against the Tyee Golf Course weir gauge data. Provide representative
hydrographs, associated discussion and statement of adequacy of the calibration for simulating low flows.

Low Flow Statistic-,:

The proposed augmentation period starts on July 24 due to a large number of late July low flow events in
the 2006+ augmentation record which occurred prior to an August I start date. (note: these low flow events
before or after the mitigation window are less severe than would occur during the late sununer if no low
flow augmentation was provided.) However, there remains 11 annual low flow events (out of the 47 year
record) whichoccuroutsideofthe mitigation window, six startingaround July 15.The reserve storage
filling analysis determined that there will be at least 36 days (lowest of the 47 year record) worth of flow
augmentationremainingin the vaults at theend of theproposedaugmentationpenoci (October 24). The
vault storagevolumeremaining wasnot known when the July24 andJuly 15start dates werediscussed
previously.ItisrecommendedthatthereservestoragebeevaluatedwithaJuly8-15startdatetoseeifthe

fillinganalysiscontinuestoshow enoughremainingstoragetocontinuemitigationthroughOctober.

Prov,dedthefinaloperationsplanincludestheprovismntocontinuedischarginganyavailablewaterduring

August2,2001
KingCountyDepartmentof,NaturalResources 3

AR 017562



Enclosure#I - ReviewC( .-nts- July2001LowFlowImpactAnalysts.Imp. _ffsetFacilityProposat- Portof
Seattle- PararnetrixInc.

themonth of November, or untilsubstantialrainsoccur,the flow fi'equcncyanalysiswouldbe consistentto
assumeevents within this extendedperiod of water availability to be augmented. ..

The flow frequency plots of ranked annual low flow eventsshowsubstantiallycompletemitigation of the
annual minimum low-flow events. The proposalprovidesaugmentationduring the periodwhen streams
are at their lowest flow levels. Inspection of the 1991 through 1994hydrographsshow that June-July
baseflows*_,ilialsobe reducedby approximately thesame0.10 cfs. The flow frequencyanalysespredicts
an increase in numberof annual low flow periodsoccurnng in July under theaugmentationplan. The low
flow report's biologicalassessmentconcludesthat thischange in timing of low flow eventswill not havean
adverseimpact on salmonidsor stream habitat.

The late spring andearly summer periodsare when fish typically grow at thegreatest rate. It is difficult to
put theseearly summerhydrologic changesinto perspectivewithout an evaluationof what theseflow
reductionswill look like in-snream. Will fish be forced into poolsat times they currendy are not? Will the
numberof availablepools be reduced? Will this changethe spatialdistribution of fish? Will juvenile fish
be subject to increasedpredation? Will there be impactsto invertebratediversityand/or abundance?Will
therebe shifts in timing andduration of insecthatches?

• The final low flow study shouldput thesespring-earlysummer low flow periodsinto perspective
througha quantitative assessmentof the effectsof flow reductionson representativei:hannelcross-
sections.

• A monitoringprogramshouldbedevelopedtoverifythebiolo_caJfindingsofnoadverseimpactto
streambiology.Thismonitoringshouldbeginassoonaspossiblesothatbaselinedatacanbeobtained

prior to subs_6aJ development changes.

• A monitoring program shouldbedevelopedto ensureadequatewater quality of reservestormwater
prior to dischargeto stream.

Conceptu_ Designs:
• Conceptual designs should include details on how constant discharge will be achieved with variable

head pressures.

• SDS4 vault:The vault inlet pipe will need to bereconfiguredat a lower elevation. A notesimilar to
the one foundonexhibit C131 shouldbe includedhere.

• SDS3 vault: notall inlet pipesare tributary to the reservestoragevault. The effectsof having a
reducedu'ibutaryareashouldbe factored into the vault filling calculations.

Des Moines Creek Conelusiou:
1. The proposedDes MoinesCreek low flow augmentationhasincreasedfrom 0.08 cfs to 0.10 cfs in the

current proposal.The proposalto augment low flows for 3 monthsconstitutesa substantialamount of
mitigation.

2. The Low Flow Report needsto includeevaluationof the.accuracyof calibration for predicting upper
streamlow flows, a discussionof the evaluation,andastatementof adequacy.

3 Considerationshouldbe given to moving thestartdateearlier (July 8-15) becauseof the large amount
of reservestorageavailableat end of augmentationperiod, and the presenceof several low flow events
occurring in July.

4. It isrecommendedthat the Low Flow Report includecompleteconceptualdrawings for the proposed
reservestoragevault and revisedsite designwhich includestheproposedreservestoragerelease
structureto maintainconstantdischarge.

5. The SDS3 vault includesbypassingsomeinflowsaround the reserve storage. It is unclear whether this
hasbeenaccountedfor in the reserve storagefilling calculations.

6. The SDS4 vaultrelease rate will needto be only 0.015 cfs. It would be preferable if the reserve
storagecouldbeachieved with SDS3 facility alone.
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.... Walker Creek-

Overview

Point of Evaluation: Des Moines Memorial Drive (-Gauge 42C).

Existing conditions: represented by the Calibration HSPF input files.

Future conditions: represented by modified 2006 HSPF input file. 8.05 acres removed from SDW2
subbasin. Embankment flows not included.

Target flow condition: 1994 landcover, 2-year 7-day low flow = 0.79 cfs

2006 flow condition: 2006 landcover, 2-year 7-day low flow = 0.71 cfs

Hydrologic change: 0.08 cfs

Additional Non-Hydrologic mitigation: 0.0I cfs

Total Low Flow Augmentation: 0.09 cfs

Low Flow Augmentation Period: August 1 - October 31; 92 days

Reserve Storage Volurae: 15.0 acre-feet

Start of Filnn_: December 1

Duration of Reserve Storage Fillln¢ (average year): 102 days (vault filled by Mid March)

Comments
Low Flow Stafist/cs:

It appears that the low-flow statistics provided for 1994 and 2006 conditions do not account for the non-
hydrologicchanges, while the 2006+ augmentation includes the additional augmentation proposed for non-
hydrologic changes. If this observation is Irue, the benefits of the proposed mitigation are slighdy
overstated. This could be done by raising the 1994 curve by 0.0l cfs or by lowering the future condition
curves by 0.01 cfs. Either way, it does not change the calculations for the amount of augmentation
proposed. Non-hydrologic changes and low flow events occur outside the proposed augmentation window,
so it would not be accurate to simply remove the augmentation associated with the proposed non-
hydrologic mitigations.

The third CDROM provided, dated 7/26/01, includes timeseries for non-hydrologic adjustments. These
timeseries have not been reviewed as there is no indication they were used in the current analysis.

Embankment Modeling:
The low flow study report indicates that the hydrologic contributions from the embankment were not
included in the resultsof the 2006 conditions,nor in the 2006+ augmentationmodels. However, the low
flow report includes information on the Walker Creek fill embankment, which raise the following
comments:

• It appearsthat asignificantportion of the modeled Walker Creekembankmentis locatedwithin in
Des MoinesCreek surfacewaterbasin(SDST). The embankmentanalysisfound22.50linearfeet of
embankmentsouthof the Miller/Walker basin divide. This appearsto includethe entirelength of the
3" runway outside of the Miller Creek Basin. In comparing against the SMP Grading and Drainage
plans,it appearsthat approx=matelythesouthern1300 feet of the runwayeitherdoesnot have any
embankmentfill or the embankmentdrainagewould not be tributary toWalker Creek.
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• On Figure I of the 6/25 PGG memo, thesouthernmostgTecnarearepresentingfill depthsover40 feet
appearsto be in an areashown on theSMP grading planstobe in an area identified to be a 40 foot cut
(elevation 390 reduced to elevation 350). It is indicated in the low flow report that Walker Creek post-
project conditionsassumethat the embankmentfill providesnodischargedunng summerlow flow
statistics. This is shown in Walker CreekHSPF input file (wcnofill.inp) receivedvia e-mail
attachmenton7/7410I. This is the input file reportedto havebeenusedto generatethe 2006 low flow
statistics.The inputfileincludestheremovalof8.05acresoftillgrass,embankment filland
impervious.The statedpurposefortheremovalofthePGG embankmentflowswas "...toallowforthe

largestimperviousareapossibletorefilltheWalkerCreeklowstream(lowvault."Thisphilosophy
raisesconcernsinthatsimplynotmode=3_gtheembankmentdoesnotchangetheexpectedrunoff

responseoftheembankmentfill.

Non.HydrologicEvaluation:
The WalkerCreekdrainageareareportedlyincludestheremovalof41septicsystems.The lowflow

impactassociatedwiththisremovalofwateris0.014cfs.Thisisapproximatelyequalto2I0gallonsper
septicsystemperday. Thisisconsistentwithcommonly usednumbersfordomesticwateruse.

ReserveStorageCollection:
To facilitatethecollectionofenoughstormwaterintheSDW2 surfacewatersubbasin,thelowflowreport

indicatesthatwaterwillbecollectedfromanimperviouscoveroverPond F,and byplacinglinersunder
someoftheinfieldareas(filterstrips)tokeepstormwaterinthesurfacecollectionssystemforconveyance
tothereservestoragevault.The July25,2001letterfromKeithSmith,Port,indicatesthat2.5acresof

infieldareaisproposedtobelinedwithimpervioussurfaceunderlyingthegrasslinedfilterstrips.The
lineristooffsetthe3.5acresofrunwayassumedtoI00% infiltrateintotheembankmentinthelow flow
models.Additionally,theSMP proposestocoverthepondwithanimperviouscoverandtocollect
stormwaterfromthecover.AddingimpervioussurfacesnotanticipatedintheSIvIPcreatesinconsistencies
withtheassumptionsusedtosizeandevaluatethesurfacewaterfacilities,aswellascreating
inconsistenciesintheamountofwaterassumedtorechargegroundwaterandadjacentwetlands.

The SMP hydrologicmodelshaveassumedthatallairportimperviousareasarcI00% effectively
connectedtothedownstreamdrainagesystem.Therefore,themodeledimperviousareasequalthetotal
impervious areas. This assumption was used consistendy in the HSPF models for all 3 stream basins for
the calibration, future and predeveloped (meaningful where use of an effective impervious fraction would
result in less than 10% effective impervious) iandcover assumptions. For the facilities serving the
embankment area effective impervious (less than total) was used for release rates and total impervious was
used for future conditions. Per the June 2000 PGG report, this is a conservative assumption since the
embankment fill specifications should result in a much more permeable embankment. However, since it is
not possible to verify the future condition of the embankment, the SMP has not changed the original
embankment permeability or effective imperious assumptions. The proposed approach for Walker Creek
is to consider 3.5 acres of the proposed runway is 0% effective and therefore lining 3.5 acres of infield
areas produces no net increase in impervious cover. Comments include,

• Adding impervious surfaces for the sake of mitigation feasibility is a counter-productive strategy for
attaining resourceprotectiongoals.

• If lining the embankmentarea, the amountof embankmentwater available for downstream wetlands
will change (likely decrease).

• [f lining otherperviousareas in Walker Creek (either till grassor outwash grass) this will have a larger
effect on the flow control performancethan liningembankmentarea.

• While filling the reservestoragevault the winter hydrologyof Wedand 44A will be altered, [n an
averageyear thevault filling will take 102days fmid March). but in drier years filling will extend
throughSpringand Summer. While filling, the runoffvolumeswhich wouldhave beendischargedto
thewetlandswill bestored ( 15ac-ft) and introducedto wetlands during late summer.
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If the runway areas draining to the embankments are assumed to be zero percent effective impervious for
- purposes of designing flow control facilities, infiltration related BMPs such as raised rims on conveyance

inlets, or perforated stubouts on the outlets from conveyance inlets should be provided. Unless measures
are taken to ensure that runway areas draining to the embankment will be fully infiltrated, the flow control
facility performance should be reevaluated to determine [he feasibility of meeting stormwater standards
usingmodelingassumptionsconsistentwiththeSMP. I_erformanceverificationmay bepossibleusingthe

•existingproposedfacility.Successfuldemonstrationofmaintainingflowcontrolperformancegoalsmay,
inpart,becontingenton whatportionofSDW2 subbasinisproposedtobelined.Due tothehydrologic
responseassumptionsforthefillintheSMP, itwouldbeadvantageoustolineanareaofembankment fill.
However,seeWetland4,_.Adiscussionbelow.

Thisproposaltoaddaclditionalimpervioussurfacesissignificantenough(totalimperviouswillincrease
from9.5to13.0acres)thattheareastobelinedshouldbeprovidedinafiguretoshow how itwilllook

eitheron thegradingplansorasaseparatefigure.Itisalsonecessarytoknow whedlerthelinerwillbe
locatedovertheembankmentorothersoils.Itshouldalsoshowany infiltrationBMPs, ifproposed.

Wetland Hydrology:
Wetland 44A is located at the toe of the Walker Creek embankment. The nor_ern arm of the wetlands

receives flows _om the outlet swale. The oudct swale Serves as the conveyance system for discharges
from the detention pond, reserve vault, and possibly serves to collect discharges from the embankment
drain. Note: The N'RMP indicates that this swale is to be removed after consmJction which is inconsistent

with the SMP that shows the swale as a permanent swrmwater conveyance system.

The low flow proposal includes the collection and retention of 11.5 acres of impervious.surfaces into the
reserve storage vault. The period of filling will average 102 days starting on November 30 (ending around
mid-March in average year). During this time there will be almost zero surface inflows/discharges from the
detention pond. In less than average years of precipitation, the lime period needed for vault filling can
extend considerably (in two years of the modeling record the vault did not completely fill). During these
periods of filling the wetlands will receive only water from the embankment drains (assuming they are not
intercepted into the vault also). This includes about 8 acres of pervious and impervious surfaces in
Walker Creek subbasin. The low flow proposal includes lining of 3.5 acres of pervious area, either on the
embankment or east of the embankment. If the liner is located on the embankment, there will be a
reduction in the amount of embankment recharge to the northern arm of Wetland 44A. The relained
volumes (15 acre-feet) will be introduced to the wetlands as constant low flow augmentation between
AugustIandOctober3I.

The NP,.MPshowstheoutfallfromachannellocatedsouthofthesouthernarm ofWetland44A,whichis

notshown ontheSMP gradinganddrainageplans.The channelisassumedtoconveyflowsfrom

approximately200 linearfeetofembankmentlocatedsouthofwedand4_,A. Sincethisposen ofthe
runwayislocatedintheDes Moinessurfacewaterbasin,itisnotexpectedthattheproposedliningofthe
embankmentwill occurhere.

The proposaltoaddadditionalimpervioussurfacestofacilitatestormwatermitigationisnotsupportedby
thereviewer.Alternativesrecommendedforevaluationinclude:I)collectionofthewinterrunofffromthe

69 acresofimperviousbeingaddedintheWalkerCreeknon-contiguousgroundwaterbasin,or2)the

collectionofapercentageofwateratthetoeoftheWalkerCreekembankment,3)divertsomewinter
runofffromadjacentSDW I]3drainagesystem.

I. The 69 acresofimpervioussurfacebeingaddedintheWalkerCreekgroundwaterbasinislikely

responsibleformostofthemitigationneed.A portionoftherainwaterthatwouldbe interceptedby

theseimperviousareasiscurrentlyflowingasgroundwatertoWalkercreek.The collectionof]anuary
runoff from someor all of thesenew _mpervlousareasIor equivalent)would be unlikely to have an
adverseaffect on Des Moines Creek winter flows.
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2. It is understoodthat the storm water at thetoe embankmenthas beenidentified as providing hydrologic
mitigation to wetlands,_,A. It is notknown whetherthereis sufficient water in the embankmentto "
provideenough runoff volumefor bothpurposes.A portion of the embankmentnorth of the SDW"
pond could likely be directed into the vault by gravitydrain.

•.3. Taking water from SDW IB wouldbesimilar to getting water from the non-contiguousgroundwater
area, except that it wouldmore clearly bea diversionof flowsunder theKCSWDM. However, the
diversion of flows is sometimesapprovedwhendeterminedto have beneficial results. It appearsthat
this would havebeneficial results,andthat the reducedwinter flows from SDW1B would haveno
negative impact on Miller Creek.

Conceptual Designs:
Conceptualdesignsneed to include detailson how constantdischargewill be achievedat variablehead
pressures.

Walker Creek Conclusions:

I. The proposed Walker Creek low flow augmentation has increased substantially from previous
conclusions which indicated improvements to base flows, or zero impact. The proposal to augment
low flows by 0.09 cfs from August 1 - October 31 constitutes a substantial amount of mitigation.

2. The augmentation proposed assumes no contribution from the embankment fill, perhaps due to what
appears to be an overestimation in the size of the Walker Creek embankment. If future updates to the
low-flow report include the reinstatement of the embankment model, the true size of the fill

embankment tributary to Walker Creek needs to be verified and modeled accordingly.
3. The proposed addition of new impervious surfaces as part of the low-flow augmentation is not

recommended. Whether the other 3_5 acres of runway will truly be zero percent effective (entirely
infiltrate into the embankment) is not known. If it is not 100% infiluated, then the flow control facility
may not be adequately sized. It appears that treated stormwater needs to be collected from an alternate
location to avoid impacts to Wetland 44A and to ensure reliable filling of the reserve storage without

__ extending through Spnng and early Summer.
4. The embankment drainage is already intended to provide hydrologic contribution to Wetland 44A. It

appears that the quantity of embankment drainage will be approximately half of that indicated in the
current embankment model even without the addition of 3.5 more acres of impervious surface. 15
acre-feet of runoff which would have flowed to this wetland will be intercepted and stored for release
to the wetlands and stream during August-October.

5. It is recommended that the low flow report include complete conceptual drawings for the proposed
reserve storage vault and revised site design which includes the proposed reserve storage release
structure to maintain constant 0.09 cfs discharge, the proposal to line a portion of SDW2, and the cover
and rainwatercollection system being proposed for the SDW2 pond.
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Miller Creek-

Overview

Point of Evaluation: SR50 c)crossing(COPY 55).

Existing conditions: represented by the Calibration HSPF input files.

Future conditions: represented by modified 2006 HSPF input file.

Target flow condition: 1994 landcover, 1991 (-2-year) 7-day low flow = 0.79 cfs

2006 flow condition: 2006 landcover, 1991 (-2-year) 7-day low flow = 0.67 cfs

Hydrologic change: 0.11 cfs (why not 0.12 cfs? See below)

Additional Non-Hydrologic mitigation: 0.02 cfs

Total Low Flow Augmentation: 0.13 cfs

Low Flow Augmentation Period: August 1 - October 31, 92 days

Reserve Storage Volume: 18.8 acre-feet

Start of Filling: January 1

Duration of Reserve Storage F'dling (maximum): 58 days (vault filled by March)

Summary of 2006 HSPF PERLND Adjustments (units = acres)
Subbasin PERLND 26 PERLND 45 IIvIPL,ND PERI..ND 80 PERLND 45

Removed Removed Removed Added Remainin_
SDN3x 0.29 0.29 23.48
SDN3AI 5.69 5.69
SDN3AO 15.72 2.19 17.91 6.4
SDW !AO 0.67 18.66 0.93 20.26 13.78
SDNIAI I 13.07 13.07
SDW IB 0.54 36.05 22.41 59.00 10.21

SDN2X 0.86
SDN4 0.99
SDN4X 8.31
IWS NSMPS 0.01

TOTALS 1.21 70.72 44.29 I i 6.22 64.04
PGG MODEL 69.6 42.1 I l 1.7 total
6/25memo PGG
Difference -1.21 -I.12 -2.19 -4.52

Reviewshowsthatmoreareawa: removedfromHSPF streammodelthanwas simulatedinthePGG

models..Unclearwhy non-fillPERJ,ND 26was removed,orwhy thereisanadditional64 acresof

embankmentfillremainingintheHSPF streammodel.Theseissueswouldtendtohaveno effectora
slightly conservative effect on the analysis.
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Summary of other 2006 HSPF input file modifications
• WDM DSN7000 timeseries applied to RCHRES 35 imiller creek). DSN includes the embankment

.... model output for water conveyedto toe of embankmentvia underdrain. DSN units are cubic-feet per
day. Scalar converts to acre-feet per timestep.

• WDM DSN7001 timeseries applied to PERLND 80 AGWLI (active groundwater). DSN includesthe
embankment model output for water lost through bottom of underdrain. DSN units are cubic-feet per .
day. Scalar converts to inches per timestep per acre of PERLNDSO. Note: PERLND 80 is not rain:d
on or evaporated from.

• PERLNDS 47 and 57 turned off. Infiltrated water (SDWIA and SDW IB) is not sent to active
groundwater. A,_there remains tributary area in these subbasins after the removal of embankment
areas, this would be a conservative assumption.

COMMENTS:

Low Flow Statistics:

It appearsthat the low-flow statisticsprovidedfor 1994and2006 conditionsdo not include the non-
hydrologicchanges,while the 2006+ augmentation includesthe additionalmitigation proposedfor non-
hydrologicchanges. If this observation is true, the benefitsof the proposedmitigation aresomewhat
overstated.This could be doneby raising the 1994curveby 0.02 cfs or by lowering the future condition
curves by 0.02 cfs. Either way, it doesnotchangethecalculations for the amountof augmentation
proposed.Non-hydrologic changesand low flow eventsoccuroutsidethe proposedaugmentationwindow,
so it would not be accurateto simply remove theaugmentationassociatedwith theproposednon-
hydrologicmitigations.

The third CDROM provided, dated7/26/01, includestimeseries for non-hydrologic adjustments.These
timeseries have notbeen reviewed as there is no indicationthey were usedin the currentanalysis.

The 1993 annual low occurs outsidethe statedaugmentationwindow, but the reserve storagefilling
analysisshows that even in the driest year there were20 daysof flow augmentationvolume remaining in
the vaulL Providedthe final operationsplan includesthe provisionto continuedischargingany available
water through the monthof November, or until substantialrains occur,the analysis is consistentto assume
this event mitigated.

The original 12/00 Low Flow study reportedly used the same input file (1994 calibration input file hasn't
changed since 12/00 SMP and Low Flow study) that is currently being used (per Response to Public
Comments, Parametrix 2001). There was some confusion over what file was actually used. A set of input
files were provided by Parametrix on 4/19/01. but discussions on 4/22/01 indicated uncertainty as to what
input files were used in the 12/00 analysis. The 4/19/01 input files appear to be 2006 subbasins with 1994
landcover. This may explain why the existing condition 2-year 7-day low flow dropped from 0.79 cfs to
0.74 cfs in this latest draft of the low flow report. Although the existing 2-year low flow was reduced, the
calculated hydrologic impact (including embankment flows), now based on 1991 low flows, increased from
0.06 cfs to 0.11 cfs in thisreport.

Should the 1991 7-day impact number be 0.12 cfs? All of the data in the provided spreadsheets show 2
decimal places and the difference in 0.12 cfs. The table entitled "Comparison of 7-day Low Flow by Rank"
calculates the hydrologic change at 0.12 cfs also. The only place found that uses 0.l I cfs was in the cover
letter.

• In the electronic file (7/2,3101 CDROM) named: millerdailyaveragefiow.xls a check of 7-day low flows
for 1991was performed. This spreadsheetincludesdally averageflows for the full 47 year period of
record and thereforeis assumedto be the 2006 conditionswith no embankmentcontribution. The
numbersin thatspreadsheetwould indicate the hydrologicimpact to be 0.14 or 0. I 5, dependingon
rounding preference. The difference is that the 2006 dally timeseries hasa low 7 day averageof 0.64,
rather than the0.67 shownin thesummarytables. This analysisindicatesthat if the expected
infiltration rates into the embankmentare not achievedand maintained.0.14-0.15 cfs would be the low
flow offset for hydrologic changes 10.16-0.17cfs includingnon-hydrologicmitigations).

August2. 2001 10
KingCounty Departmentof rqaturalResources

AR 017569



Enclosure#1 - ReviewComment ,Jly2001LowFlowImpactAnalysis- ImpactOft's,. ,-'acilityProposal- Portof
Seattle-Parametrix inc.

• Discussion with modeler on7/30/01, resulted in the finding that an outdated electronic file was
provided for "Low Flow Miller 91-94.xls". Reportedly, the 2006 future conditions column had been
updated and thecorrect resultsshouldhavea future condition 19917-day low flow of 0.67 cfs (not
0.69 cfs calculated in the provided electronic file). No backupdata was found on CDROMs which
produce a future 19917-day low flow of 0.67 cfs, which is the flow indicatedby the modelerto be the
correct value.

• Additionally, the existing (1994) condition 1991 low flow wasconsistentlycalculated in theelectronic
files to be 0.784 cfs (not 0.79 cfs indicated in all tables). The difference (impact) is reportedly0.114
cfs, consistent with the low flow report cover letter (0.13 cfs total flow reduction with non-hydrologic
changesincluded).

Reserve Storage:
The drainage area for the existing NEPL vault was probably not intended to be includedin vault filling
calculations. The NEPL vaults are not in seriesand retrofitting of the existing vault is not proposed. N'EPL
new vault serves 26.29 acresof impervious(miller 2006 HSPF model), rather than the assumed32.31. The
% of reservestorage in each vault could be updatedto maintain similar depthsand/or fill times in the
facilities.

The NEPL site design provides water quality treatment downstreamof the vaults. The Cargosite alsouses
biofiltradon swales,but it appearsthat biofiltradon is proposedupstreamof the Cargo vault. Both sites are
subject to motor vehicle use. The draft partialoperationalplan was written assumingcollection of treated
runway runoff receiving waterquality pre-treatment, anddetailsadditionalwater quality concernswith
runoff"from areassubject to regular motor vehicle use. NEPL is currently proposedto provide40% of the
total augmentation water. The Cargo site providesan additional I0%. The current low flow plandoesnot
clearly demonstratewhether it is feasibleto collect reservewater in these locations. The final proposed
vault locations shouldbe evaluated for feasibilityand any special designconsiderations(e.g.., upsm:am
spill control, oil controls, downstreamcompost filters, etc. ) identified for the final low flow plan.

With a large numberof reserve vaults,it meansthat the dischargerates must be proportioned. This will
result in individual vault dischargesaslow as 0.013 cfs. For perspective,the minimum orifice size allowed
by KCSW_DM is 0.5 incheswhich producesa calculateddischargeof 0.012 cfswith 3 feetof head. The
actualdischargewill be dependenton factors not consideredby thestandardorifice equationsand will be
susceptible to maintenancedifficulties. The final low flow report shouldconsider reducing the number of
facilities to reduce themaintenance and monitoring needs. This will also allow for larger releasesfrom
individual vaults which would be easierto design, and lessproneto plugging. The finaJlow flow report
needsto include designdetails on how theconstantdischarge releaseswill beachieved.

The low flow report assumesthat essentiallyall runoff from impervioussurfaceson theembankment will
fully infiltrate into the embankment. Therefore, runoff from these impervious areaswill not be available to
fill thereserve storagevaults, which has led to the proposal for reservestoragevaults in other subbasins
within the Miller Creek drainagearea. Although contributing to the low flow condition, someof these
subbasinsare not locatedadjacent to Miller Creek. In late summer it may be difficult to deliver the
augmentation water to the stream. The outfall locations upstreamof the regionaldetentionfacility may
result in losing the water to the soil rather thandelivenng it to stream. However this is wheremuch of the
impervious surfacesare being addedunder future conditions. It would certainly bepreferred to find
appropriateplaces for infiltration to occur which would offset the low flows without large reservestorage
vaults. Investigations into infiltration feasibility have been negative in most areasevaluated. Perhaps
approachingthe investigation by asking whereon the site infiltration wouldbe feasiblemight be more
productive.

Embankment .,_odeiing: (Descriptionof Process,no recommendedaction items)
The inflowtothePGG embankmentmodelswas generatedfromfileMillaltl.inp.The embankment
surfacewas modeledconsistentw_thatypicalparametersforfiatslopedgrasscoveron outwashsoils.This
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wasconsistentwith theembankmentcharacterizationin Ecology'sJune2000 PGG report. During
facilitated meetings,it was originallyagreedthat the precipitationwouldbe scaledto accountfor the "run-
on" of stormwaterfrom runwaysand taxiwaysontothe in-field areasfor infiltration. However, the
approachusedwas to scaleupthe perviousAGWO flowsas tributary,inflows into the embankmentmodel.
Figure2 of the 6/25 PGG report,showsthedifferentresultsbetweenthe two approaches.Alternative I
was the approachused,which is showntoprovide lesswateravailable to the embankment. [t is therefore
acceptedas moreconservativethanthe approachoriginally agreedto. It wasalsoexpectedthat the normal
I hourtimestep wouldbeusedto simulatetheembankment inflows andthen theresultswouldbe
aggregatedtodailyvaluesforinputintotheembankmentmodel.Discussionswiththemodelerindicated
.thatusinghourlytimestepsforAlternative2 wouldhaveloweredthevaluesshown inFigure2 slightly,but

theywouldremaingreaterthantheapproachused,AlternativeI.

The PGG embankmentmodelswerereviewedby othersatEcology.As we"providednoreviewofthis
model,nocommentsareprovided.

The PGG embankmentmodelproducedtwooutflowtimeseries.Dischargeatthetoeoftheembankment,
andwaterlostdownward fromtheunderdrain,assumedtogotoactivegroundwater.Forthefouryear

embankmentsimulationperiodthesevalueswereaddedintotheHSPF streammodelusingthe2006 FISPF
model with the embankment areas removed. The initial results were run for only the 4 year simulation
period. There were significant differences in the low flow statistics (existing conditions) when the model
was _n for only the 4 years of embankment data (1991 existing condition low flow was 0.79 cfs in full
simulation and 0.69 cfs when run for only the 4 years). Reviewer did not suppon the approach of starting
out with a completely "dry"model at the start of the embankmen t period of simulatio_ especially when the
hydrologic impact is being based on the results of the 1" year. The modeler proposed to "wet up" both
models using the calibration model. This approach seems reasonable (and resulted in slight increase in the
amount of mitigation proposed). The analysis is consistent with expectations that the largest difference in
annual 7-day low flows would be used to assess the hydrologic impact (see above comments).

Infiltration of impervious surface runoff dtrough filter su-ips is typically a_sumed not to occur in site
designs. However, the current modeling approach is consistent with Ecology's June 2000 PGG report. The
infield areas on the embankment typically exceed the standard filter snip lengths which will provide
additional opportunity for infiltration to occur. Over time it may become necessary to take corrective
actions to maintain the surface infiltration needed to recharge the embankment (e.g., poking holes to ensure
good water contact with permeable soils).

To help ensure infiltration into the embankment, there are some simple BMPs which could be introduced to
the colleciion and conveyance system. Raising the rim on the catchbasin inlets 1-2 inches would provide
conveyanceforhighflowswhileencouraginginfiltrationofsmallerevents.Anotherideawouldbeto

provide5-I0feetofperforatedpipejustdownstreamofthecatchbasininlets.Note,theseproposedBMPs
werepreviouslyrejectedduetoconcernsoverpondingandcost.respectively.

From evaluationoftheelectronicfileprovided(MillerDailyAverageFlow.xls)itappearsthatintheevent
thatembankmentinfiltrationratesarenotachievedthetotallow flowaugmentationwouldincreasetoa

maximum ofO.16-0.17,includingbothhydrologicandnon-hydrologicchangestolow flows,assumingno
low flowcontributionfromtheembankment.Monitoringshouldbeperformedtodeterminethe
effectivenessoftheembankmenttoinfiltrateandattheembankmentdraincollectionsystemfor
verificationoftheembankmentmodel.

Collection and Conveyance of Embankment Drainage:
GradingandDrainageplansshow thecollectionswaleatthetoeofembankment inthevicinityofthe
SDN3A pond.Sheet129showsthecollectionswaleflowingnortherlytothebreak-lineforSheetI30.

Sheet130showsaditchlineflowingintheoppositedirection(south)tothesamebreakline.Itisnotclear
wherethis water is intendedto go.
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Similarly,thereisaditchlinebelowwheretheairportsecurityroadtraversestheslopeonSheet130.The
ditchislocatedontheup-slopesideof154=St.The ditchlinemay becollectinga majorityofthe

embankmentdrainageatthenorth-endoftherunway.Theditchlinedisappearsatthebreaklinebetween
Sheets130and 129.Itisnotclearwherethiswaterisintendedtogo.

ConceptualDesigns:

Conceptualdesignsneedtoincludedetailsonhow constantdischargewillbeachievedatvariableheads.

Specialconsiderationsmay beneededwiththeI_EPLreservestoragevault.The inflowwaterwillnothave

waterqualitypre-veatmentandthereforeitisreasonabletoassumeitwillhaverelativelyhighTSS and

possiblyoils.A proposaltodealwiththewaterqualityconcernsisneededattheconceptualdesignstage,
particularlybecauseNEPL isproviding40% ofthereservestoragewater.

Specialconsiderationsmay beneededforCargoreservestoragewaterquality.Thisalsomay affectthe
conceptualdesign.

MillerCreek Conclusions:

I. The proposedMillerCreeklowflowaugmentationhasincreased0.I0to0.13cfsinthecurrent
proposal.The proposaltoaugmentlowflowsby0.13cfsfromAugustI-October31 constitutesa
substantialamountofnutigation.

2. Th_ largenumberoffacilitiesproposedtoprovidereservestoragevolumewillbeproblematicinterms
ofmaintenance,operation,monitoring,anddesign.Proportioningthestoragealsoimplies
proportioningthereleaserates.The releaseratesinsomevaultsmay belessthancanbereliably
achievedusingtheKCSW'DM minimum orificesize.

3. TherearewaterqualityconcernsatNEPL and Cargoduetocollectionofrunofffromregularlyused
vehicleaccessareas.The currentoperationsplanneedstobeupdatedtoreflectthischange.An

evaluationastofeasibilityofprovidingreservestorageofadequatewaterqualityisrecommended.
4. Clarificationisneededastowheretheouffallislocatedfortheembankmenttoecollectionswaleinthe

vicinityoftheSDN3A pond.

5. Itisrecommendedthatsome infil_'ationtypeBMPs beincludedtohelpensureth-tthelevelsof
infiltrationexpectedareachieved.

6. Itisrecommendedthatthelow flowreportincludecompleteconceptmddrawingsfortheproposed
reservestoragevaultandrevisedsitedesignthatincludestheproposedreservestoragereleasesu'ucmre
tomaintainconstantdischarge,andanysu'ucmralwaterqualitypre-treatmentproposedforNEPL and
Cargotohelpensureadequatewaterqualityforthereservestorage.

August2.2001
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