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1. My name is William A. Rozeboom. I am over the age of 18, am competent to

testify, and have personal knowledge of the facts stated herein.

2. My curriculum vitae is attached as Exhibit A. I am a professional civil engineer

licensed in the State of Washington. I am employed as a senior engineer with Northwest

Hydraulic Consultants, located at Suite 350, 16300 Christensen Road, Seattle, Washington,

98188. I have over 20 years of specialized experience in surface water hydrology and

hydraulics, including over 7 years as principal reviewer of all Drainage Plan and Post-

Construction Monitoring documents for the 3.2-mile long Snoqualmie Ridge Parkway and the

associated 1,300-acre Snoqualmie Ridge mixed use development project under construction

since about 1995 in the city of Snoqualmie. The Snoqualmie Ridge project is similar to the 3rd

runway project in that it is a large site development which is subject to the requirements of the

Washington State Department of Ecology Stormwater Management Manual and the King

County Surface Water Design Manual (KCSWDM).

3. Northwest Hydraulic Consultants has been retained since October 1999 on behalf

of the Airport Communities Coalition (ACC) to provide technical reviews of stormwater

facilities and related streamflow impacts from the proposed 3rd runway and other development

at SeaTac airport. I have been responsible for this review work. I have reviewed all stormwater

management plans, natural resources mitigation plans, low flow analyses, and related documents

which have been prepared by or for the Port of Seattle for airport improvements. My review

findings were expressed to Ecology and/or the Corps of Engineers in a series of letters dated
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11/24/1999, 5/3/2000, 7/31/2000, 9/7/2000, 9/21/2000, 9/25/2000, 9/27/2000, 2/15/2001,

4/30/2001, 6/25/2001, 7/23/2001, 8/6/2001, 11/26/2001, 12/18/2001, and 1/30/2002. Internal

review and quality assurance for these letters was provided by co-signer Dr. Malcolm Leytham,

PE, who is a principal with NHC. I have provided three declarations relating to the ACC's

motion for stay of the Section 401 Certification for the SeaTac Airport Third Runway and related

projects; those declarations were signed 11 September 2001, 8 October 2001, and 28 November

2001. Also, I was deposed for these proceedings (PCHB No. 01-160) on February 5, 2002.

4. My testimony will address outstanding issues which were raised in previous

comment letters and declarations and also new issues found from my in-progress review of the

Port's December 2001 versions of the Low Streamflow Analysis and Natural Resources

Mitigation Plan. My testimony will identify issues which in my opinion are significant to the

identification of project impacts and to the design and implementation of mitigation measures to

offset those impacts. In summary, it is my opinion that the streamflow impacts of airport

improvements are not adequately identified, and that the project mitigation designs and activities

are inadequate as currently proposed. In particular, the project proposal fails to provide

reasonable assurance that low streamflow impacts are identified or will be fully mitigated.

5. Many of the issues to which I will testify have been raised in my (NHC's)

previous comment letters and declarations. While some issues identified in earlier comment

letters have been adequately resolved, many others have not. The following documents are

attached to document the status of many of the unresolved issues. Exhibit B is NHC's 9-page

letter of November 24, 1999 to Ecology and the Corps. Exhibit C is pages 227-240 of a March
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10, 2000 document from the Port which includes responses to the Exhibit B comments. Exhibit

D is NHC's 19-page letter dated February 15,2001 which comments on the Port's December

2000 version of the project Stormwater Management Plan (SMP) and Natural Resource

Mitigation Plan (NRMP). Exhibit E is the Port's 11-page response dated April 30, 2001 to those

comments. Exhibit F is NHC's 9-page letter dated June 25, 2001 which provides follow-up

comments based on the Port's response. Generally, those issues which we considered to be

unresolved and warranting discussion in our June 25, 2001 letter continue to be unresolved at the

February 2002 date of this testimony.

6. The Port's latest version of the SMP is dated December 2000 with updated

replacement pages dated July 2001. King County, under contract to Ecology, has reviewed this

latest version of the SMP and has concluded that it satisfies the technical requirements of the

1998 King County Surface Water Design Manual (KCSWDM). I have two broad concerns with

the SMP in its current form. First, the Port has asserted throughout the review process, without

any known objection from Ecology, that it is exempt from the "regulatory" provisions of the

KCSWDM, including but not limited to mandatory design reviews following specific criteria and

requirements. Second, the Port appears to be pursuing construction of stormwater facility

alternatives in the Des Moines Creek basin for which no analyses or preliminary designs are

provided in the SMP. I will expand on these two points of concern.

7. Airport development projects are subject to the requirements of the KCSWDM

because the airport is located in the jurisdiction of the city of SeaTac and because the city of

SeaTac has specified in its municipal code at Title 12.10,010 that the KCSWDM is adopted for
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surface and storm water management. We first raised the issue of compliance with the

regulatory requirements of the KCSWDM as the first and second numbered comments in our

letter of November 24, 1999, which is attached as Exhibit B. The Port response is attached as

Exhibit C. The thrust of our comments was that the project should follow the Drainage Review

requirements specified by KCSWDM Chapters 1 and 2. The thrust of the Port's response was to

claim an exemption from the drainage review requirements. For reference, the introduction &

overview page of the 1998 KCSWDM, which provides summary descriptions of KCSWDM

Chapters 1 and 2, is attached as Exhibit G. KCSWDM Chapter 1, DRAINAGE REVIEW AND

REQUIREMENTS is summarized in Exhibit G as: "Describes the basic drainage requirements

that implement King County adopted surface water runoff policies and explains how these

requirements are applied to proposed projects through the drainage review process."

KCSWDM Chapter 2, DRAINAGE PLAN SUBMITTAL is summarized in Exhibit G as:

"Describes the requirements and specifications for submittal of design plans for drainage

review, including report and plan formats, and scopes."

8. In my view, the drainage review process is a major component of the KCSWDM

and is vital to ensuring that stormwater systems are properly designed in compliance with

applicable regulations. However, the Port's view of the KCSWDM Drainage Review process is,

from Exhibit C, that this is "a procedural process that the Port is not obligated to follow."

More recently, the Port was non-responsive to our request for technical design information (see

Comment 20 on pages 14 to 16 of Exhibit D) necessary to review the adequacy of erosion and

sediment control facilities being bid for construction. Given the track record of substantial
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design errors discovered by us and King County during our reviews of hydrologic modeling and

stormwater controls for this project, and the fact that much design work remains to be done, there

is a need for this large and complex project to be subject to ongoing, rigorous drainage reviews.

9. My second concern relative to the December 2000 (amended July 2001) SMP is

that information in the subsequent December 2001 NRMP suggests that the Port is planning to

design and construct Des Moines Creek basin flow control facilities which are different than

those designed and approved in the SMP. This concern is described in detail in my letter dated

December 18, 2001 to the Corps of Engineers, which addresses Port of Seattle Document

Inconsistencies and is attached as Exhibit H. The discrepancy of particular concern results from

a footnote found on Page 1-10 of the December 2001 NRMP where proposed stormwater

facilities are presented. That footnote reads, with emphasis added, "'Des Moines Creek Basin

Plan Committee will construct an RDF on the Tyee Golf Course to provide regional flow

control. This proiect will eliminate the need for STIA retrofit facilities described above. As

this is a cumulative action subject to future federal action, it is not a Master Plan Update

improvement." Additional evidence that a Regional Detention Facility (RDF) alternative is

being actively pursued is found in NRMP Appendix C Figure C2 which specifies that the Tyee

Valley Golf Course Wetland Mitigation site will be protected "DURING CONSTRUCTION OF

DES MOINES CREEK REGIONAL DETENTION FACILITY". As pointed out in my Exhibit

H letter, there are two significant problems with this approach to stormwater management. First,

the SMP does not provide any analyses or designs for airport stormwater facilities which would

be required under a Des Moines Creek RDF scenario. Second, there is no certainty that the
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proposed RDF will be constructed or on what schedule. The consequence is that there is

presently no certainty what stormwater facilities will be constructed to support airport

development in the Des Moines Creek basin.

10. Since July 2001, our primary review focus has been on the airport's Low

Streamflow Analysis and Mitigation Plan which I will abbreviate as the Low Flow Plan or LFP.

Prior to the December 2001 issue of the LFP, the documentation of the Port's low flow analysis

and mitigation proposal was extremely poor and resulted in the LFP being the subject of

numerous conditions in Ecology's Section 401 Certification for the project. The specific low

flow conditions imposed by Ecology are listed on Pages 22 through 25 of the Section 401

Certification and are attached as Exhibit I.

11. The December 2001 LFP has numerous flaws, including, but not limited to, being

largely unresponsive to concerns we have raised previously. For example, while the report now

acknowledges poor upper-gage low flow calibration of the hydrologic models used for the

analysis, there does not appear to have been any serious attempt to improve that calibration or to

address the resultant uncertainty in the interpretation of model results. Low-flow impacts of

Industrial Wastewater System (IWS) improvements and borrow area developments continue to

be ignored. The report fails to provide the digital data files (as were provided with previous

documents) which would give reviewers the opportunity to independently interpret the Port's

simulation results and to assess the significance of apparent modeling errors. Also, there appear

to be serious fundamental problems in the methodology and assumptions for the third runway
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embankment seepage analyses and in the integration of that seepage analysis with the HSPF

modeling used to predict impacts.

12. Each of the three streams considered by the Low Streamflow Analysis--Miller,

Walker, and Des Moines Creeks--have different sets of unresolved modeling/analysis issues.

For Miller Creek, the main concern is over embankment modeling methods and the way that the

embankment model results are integrated with the HSPF hydrologic model. For Walker Creek,

the main concern is over how Industrial Wastewater System (IWS) expansion and leak reduction

efforts may be causing potentially-large reduction in headwater baseflows. The Low Flow

Analysis fails to address the fact that post- 1991 recorded streamflow data for the upper Walker

Creek gage, compared to the simulated flows, suggest a pronounced (more than 30%) reduction

in low flows. For Des Moines Creek, the main concern is an apparent inability to accurately

model the low flows and a failure to explore the physical reasons we have identified previously

(specifically IWS lagoon seepage and a possible stream losing reach) which might improve the

model calibration. The upper-gage calibration results for Des Moines Creek show that actual

recorded low flows are on average nearly double (representing a 100% discrepancy) the upper-

basin low flows which were simulated with the "calibrated" model.

13. The LFP fails to satisfy Condition 1.1.a.iii of Ecology's Section 401 Certification

which specifies that the low flow plan "shall include a specific section discussing the accuracy

of the calibration in predicting low flows at upper stream gages, and a statement of adequacy of

the calibrations for the purpose of low flow simulation." The most relevant text segments we

were able to locate in the LFP as responses to this condition are: 1) from LFP Page 2-2, Section
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2.2.2, Low Flow Review, "The overall HSPF model calibration effort did not focus specifically

on low flow periods." and 2) from LFP Page 2-5, Section 2.2.2.4, Summary, "calibrated low

flows at the upstream gages typically showed lower flows than observed flows. Groundwater

conditions in each of the watersheds are somewhat speculative and may account for these

discrepancies at the upstream gage locations." By these statements, the LFP does discuss the

accuracy of the low streamflow calibration, which is poor. However, we are unable to find any

statement of adequacy as required by the certification condition. Further discussion of the

technical problems with the project's HSPF model calibration and the use of that model to

identify and mitigate low stream flow impacts is being provided by Malcolm Leytham in separate

testimony.

14. During my deposition, I was asked whether having a well-calibrated model

provided assurance that subsequent stormwater plans based on that model would be sufficient to

achieve mitigation objectives. The short answer is no. The reason is that successful mitigation

designs are based in part on comparing the results of two models: 1) a well-calibrated model of

existing conditions which accurately incorporates the important physical features of the system;

and 2) a future conditions model which uses best available information to represent future land

use conditions and which reflects all known hydrologically-significant changes between the

current and future conditions. The HSPF modeling approach being used to assess and mitigate

for low streamflow reductions for the airport projects is doubly flawed. In the first instance, the

current-conditions model is very poorly calibrated to low flows. In the second instance, the

future conditions model fails to represent many of the hydrologically-significant changes which
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have already occurred and/or are expected to occur between the current (1994) and future (2006)

conditions.

15. My prior letters include numerous comments pertaining to basin hydrologic and

land use changes between years 1994 and 2006 which are not adequately reflected in the HSPF

models being used for the LFP. The most important omissions are two issues which relate to the

Industrial Wastewater System (IWS) and two issues which relate to the mining of runway

embankment fill from borrow areas located in what are now forested headwater areas of the Des

Moines Creek basin. The two IWS issues involve: 1) leak-reduction improvements to and

expansion of the approximately 400 acres of IWS service area collection system; and 2)

installation of leak-reduction liners in IWS Lagoons 1, 2, and 3, located near the groundwater

divide between Des Moines and Walker Creeks. The two borrow pit issues are: 1) conversion of

approximately 155 acres of borrow pit site land area from a currently forested condition to a

different, at least partially-developed condition; and 2) the physical excavation and removal of

about 6.7 million cubic yards of material and the loss of the flow attenuation and low streamflow

benefits currently provided to Des Moines Creek by that material.

16. The IWS has a direct significant impact on seepage and base flows in the Walker

and Des Moines Creek systems by its removal of groundwater recharge from large areas of basin

(over 400 acres) which would naturally form the headwater recharge areas for those streams. My

interest here is not to argue whether IWS improvements should be regulated by Ecology's

Section 401 Certification. Instead, it is my intent to point out that one cannot understand (and

hence one cannot adequately model or mitigate) low streamflows in Walker and Des Moines
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Creeks without understanding and addressing what is going on with the IWS system. For

example, if 163 acres of new impervious surface is added to the IWS system, then the base flows

to Walker and Des Moines creeks will be reduced by an amount reflecting 163 acres of lost

recharge. I use the number of 163 acres in this illustration because of peculiarities in the way

that the airport project has reported and modeled IWS acreage.

17. The IWS service area was reported in the 1996 FEIS (Table 3-1 on Page G-23 of

FEIS Appendix G by Montgomery Water Group) as being 254 acres under current conditions

and 319.7 acres under future conditions. A copy of that table is attached as Exhibit J.

However, the IWS service area is summarized in the current (December 2000/July 2001) SMP

on Table 4-1 (SMP page 4-4) as being modeled as 417 acres for both baseline (1994) and future

(2006) conditions. A copy of this SMP table is attached as Exhibit K. The discrepancy between

the currently-modeled and previously-reported IWS acreages, 417 versus 254, is 163 acres. Our

previous comments on the project SMP include objections to the practice apparently used in the

SMP and LFP of modeling baseline conditions using basin boundaries which reflect the future

IWS expansion. For more discussion on this issue, see comment 12f of our February 15,2001

letter (Exhibit D), the Port's response number 31 from Exhibit E, and our follow-up comment 30

from Exhibit F. The issue has never been satisfactorily resolved, with the probable consequence

that streamflow impacts have been and continue to be underestimated.

18. Another issue relating to the IWS collection system is the question of its

efficiency in directing runoff into catch basins, and then the question of the leakiness of the IWS

conveyance system. Inefficiencies in capturing runoff and leaks in the conveyance system will
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allow seepage flow into the ground, recharging groundwater aquifers and helping to maintain

stream low flows. The airport's NPDES permit provides information to suggest that Ecology has

had concerns with leak issues in the IWS collection system. Condition S1.F.2 on Page 11 of the

airport's NPDES Permit No. WA-002465-1, attached as Exhibit L, requires a leak assessment to

be completed prior to December 31, 2001. I have not seen the results of that assessment.

19. Until recently, the effects of lost (or reduced) infiltration and groundwater

recharge from the area of the IWS system collection system have been partially offset by

infiltration recharge to groundwater from the three 1WS storage lagoons which are located near

the groundwater divide between Walker and Des Moines Creeks. The history and status of the

IWS system is described in a hydrogeologic study by Associated Earth Sciences, Inc.,

"Hydrogeologic Study, Industrial Waste System (IWS) Plant and Lagoons, Seattle Tacoma

International Airport," prepared for Port of Seattle, June 21, 2000. From that document, Lagoon

1 has been used to store wastewater since 1965. Lagoon 2 was built in 1972 and "is utilized

during times of heavy rainfall events." Lagoon 3 was constructed in 1979 and "is used to

provide excess storage capacity for industrial wastewater in the event that Lagoons 1 and 2

reach capacity." The bottoms of the lagoons most regularly in service - Lagoons 1 and 2 - were

reportedly "composed of compacted gravelly sand" which should have a relatively high

infiltration capacity. A program to install leak prevention liners in the lagoons has been

underway since 1996: Lagoon 1 was lined in 1996, Lagoon 2 was lined in 1997, and construction

documents have been prepared for Lagoon 3 to be lined in the near future. My point is that the

unlined IWS lagoons have historically provided the opportunity for water collected from
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hundreds of acres of impervious surface collection system to be infiltrated to groundwater. We

do not criticize the leak reduction program, but rather the failure to incorporate the impacts of

that activity into the low flow modeling. The IWS system leak reduction program in general,

and lining of gravel-bottomed Lagoons 1 and 2 in particular, is likely to have some impact on

stream low flows. While the lagoons were not constructed or operated with the objective of

achieving infiltration to groundwater, the unlined lagoons have nonetheless served to perform an

infiltration function. It is my opinion that these effects should be addressed in the assessment of

airport impacts to stream low flows.

20. The Port's assessment of land use changes between baseline (1994) and future

(2006) conditions has incorrectly assumed no land use change in the area of the borrow pits and

fails to address the low flow impacts of additional impervious surface to be constructed at those

locations. It is probable that at least two of the three now-forested borrow area sites will be

converted to partially-impervious land uses within the Master Plan Update time frame. This land

use conversion would be consistent with the regulatory land use zoning for these sites as well as

with a recent Port commitment to complete such development.

21. The location and large size of the borrow pit sites relative to other airport features

is shown by NRMP Figure 1.3-1, attached as Exhibit M. When we previously raised the issue

of borrow pit impacts in our (Exhibit D) comments, the Port's April 30, 2001 response (Exhibit

E) was that "The potential hydrologic impacts of the borrow areas were not evaluated in the

Comprehensive Stormwater Management Plan because the Port believes that modifications are

considered tempora_ and reversible, as opposed to the construction of permanent new
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impervious areas and airport facilities." That response is however inconsistent with the land

use zoning and the more recent document attached as Exhibit N: Port of Seattle - Commission

Agenda Item No. 8a for Meeting on November 13,2001; Memorandum dated October 16, 2001

regarding Resolution No. 3469, agreements between the Port of Seattle and the City of SeaTac

for use and redevelopment of borrow areas 3 and 4 on Port property within the City. That Port

memorandum anticipates impervious surface development of the borrow areas sites within five

years. Borrow Areas 3 and 4 are zoned as Aviation Commercial and/or Aviation Operations.

The agreement proposed by the Port specifies that "The Port willprepare and initiate within 6

months of the agreement a marketing plan to promote future redevelopment of the borrow areas

after excavation." The agreement also "Provides a Port commitment to in good faith pursue

having the redevelopment of the borrow areas completed within 5 years after the date the

agreement is signed..." We understand that agreement described in the Port's October 2001

memorandum was formally signed and executed on December 14, 2001. If the Port in good faith

pursues and accomplishes site redevelopment as committed to in the agreement, then Borrow

Areas 3 and 4 will be fully redeveloped as aviation commercial and operation properties by year

2006, which is the same year adopted in the SMP to represent future conditions. The Port's

October 2001 memorandum pertains to agreements with the City of SeaTac and does not address

Borrow Area 1, which is located in the City of Des Moines. We have been informed verbally by

City of Des Moines staffthat Borrow Area 1 is zoned for Business Park development. Borrow

Areas 3 and 4 alone have an excavation and development footprint of about 60 acres. Low Flow

Impact analyses are unable to assess and mitigate the full impacts of airport Master Plan Update
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Improvement projects at year 2006 build-out because they ignore the proposed year 2006

developed condition of the borrow site areas.

22. A second unaddressed hydrologic effect of the borrow pit activities, separate from

surface land use changes (conversion from forest to other uses) discussed above, is related to the

excavation and removal of 6.7 million cubic yards of material from these borrow pits in the

upper Des Moines Creek basin. This material is proposed to be removed from three sites with a

combined surface area of about 155 acres and involves excavation to depths as great as 100 feet.

Currently, base flows to Des Moines Creek are supported in part by the peak flow attenuation

effects of this material. In simple terms, this flow attenuation effect is the time it takes for water

to flow through this mass of material, and it is long travel times through the ground that helps

winter rainfall show up in the summer as stream base flows. I do not know what magnitude of

impact will result from the removal of this borrow pit material. However, in light of the detailed

assessments which have been made by the Port to identify low flow timing benefits of embankment

construction in the Miller Creek basin, it seems unbalanced that there has been no comparable

assessment ofpotentiallyoadverse low flow timing impacts resulting from large-scale mining in the

upper Des Moines Creek basin to obtain much of these same materials.

23. The next series of comments relate to the embankment modeling performed by

Pacific Groundwater Group (PGG) as a consultant first to Ecology and more recently to the Port,

and to the integration of that embankment modeling work with the HSPF models used to assess

project impacts. The embankment modeling work affects the low streamflow assessments for
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Miller and Walker Creeks only. Embankment construction is not proposed in the Des Moines

Creek basin.

24. The broad methodology adopted in the latest LFP to identify low streamflow

impacts in Miller and Walker Creeks involves an apples-and-oranges mixture of methods which

is unlikely to produce meaningful results. The methods at issue involve embankment seepage

modeling as discussed on LFP pages 2-6 through 2-8 and in LFP Appendix B. The embankment

seepage modeling was performed by Pacific Groundwater Group (PGG) for the Port of Seattle,

using groundwater flow calculations which were in some ways similar to calculations performed

by PGG in an earlier study for Ecology (Sea-Tac Runway Fill Hydrologic Studies Report, June

19, 2000). The most recent work for the Port is described as "a more detailed evaluation" (LFP

Appendix B page 1) and as "building on" (LFP executive summary) the previous PGG work for

Ecology. However a fundamental methodology change occurred between PGG's earlier work

for Ecology and the most recent work for the Port. The current PGG study, unlike the original

work, examines only a future scenario condition without a comparable examination of current

conditions as a necessary baseline for assessing impacts. In the original study for Ecology, PGG

developed seepage and groundwater flow models for both current and future conditions and then

compared the results to determine impacts. That is a valid methodological approach. However,

in the current LFP work for the Port, PGG's scope was "limited to post-construction conditions,

and did not attempt to simulate existing conditions" (LFP Appendix B, page 1). Impacts were

instead addressed by other Port consultants who in effect compared the results of the

uncalibrated PGG groundwater flow models for future conditions against poorly calibrated HSPF
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model estimates of groundwater flow under current conditions. This mixing of methods--

specifically the use of conceptually different methods and models to define current versus future

conditions--is inappropriate for evaluating impacts and is unlikely to produce meaningful results.

25. The PGG embankment fill modeling (LFP Appendix B) does not appear to have

been updated to incorporate the latest information on embankment construction methods. This

comment relates to the expectation that while the bulk fill (vertical flow) aspects of the proposed

embankment construction will prolong flow times and will likely benefit stream low flows, the

engineered subgrade and drain layer (lateral flow) aspects of the proposed embankment may

accelerate groundwater flow velocities and impair stream low flows. The current proposal for

embankment construction (Hart Crowser, November 2, 2001, "Geotechnical Summary Report,

Third Runway Embankment and MSE Retaining Walls, Seattle-Tacoma International Airport"

page 13) is to over-excavate problematic soils (including peat or wetland soils) and replace

those soils with densely compacted select fill. By removing the wetland soils which tend to

attenuate the water flow, the subgrade improvements will accelerate the drainage and flow of

water from those areas. However, Figure 5-1 of the PGG study (LFP Appendix B) shows

wetland soils as persisting beneath the embankment fill, suggesting that effects of wetland soil

removal have not been addressed.

26. In the LFP analysis of Miller Creek, the volume of airport embankment seepage

flow being delivered to Miller Creek at the SR509 point of compliance during the low flow

months is about double the flow volume which would actually reach that point based on the

findings of PGG's original June 2000 report for Ecology. This causes modeled future
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streamflows to be over-estimated. Both of the PGG studies (dated June 2000 for Ecology and

November 2001 for the Port) examine vertical seepage through the embankment fill body using a

Hydrus model. Also, both of the PGG studies used a "Slice" model to determine the fate of that

seepage once it reached the bottom of the fill. The output from the Slice model(s) consists

basically of two hydrographs: 1) seepage flow from the constructed drain layer at the base of the

embankment plus Qvr (shallow regional aquifer) discharge; and 2) downward flow through the

till. PGG spreadsheet data for the hydrographs shown by Figures 5-4 through 5-6 of PGG's

November 20001 report show that the volume of"Downward Flow through Till" during the low

flow months of June through October (for years 1991-1994) is on average about 1.4 times the

volume of"Qvr/Drain Outflow." PGG's June 2000 report for Ecology (page 24) states, "[I]n a

conceptual sense the till seepage reaches the "Qva '"aquifer. This downward seepage is not

accounted for further within the cross section." That PGG report (again at page 24) further

states "IT]he analysis suggests that base flow consists mostly of local, shallow groundwater flow

and that contributions from the Qva aquifer are small in this reach." The significance here is

that PGG's work for Ecology concluded that the downward flow through the till (these being the

flows which recharge the deeper Qva aquifer) do not appear to return to Miller Creek in the

vicinity of the runway project. However, in assessing project impacts on Miller Creek low flows

at the SR509 point of compliance, other Port consultants direct 67% of this deep aquifer recharge

back into the stream above SR509. (In addition, 100% of the Qvr shallow regional aquifer &

drain layer flow is directed to the stream.) This assumption that water flowing to deep aquifer

recharge will substantially re-emerge to support stream flows in the vicinity of the project is
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conceptually incompatible with the results of the PGG analysis, and causes low streamflow

impacts to be under-estimated.

27. Double-counting of groundwater discharges from embankment areas appears to

be occurring in the Miller Creek analysis due to an input error in the future-conditions HSPF

model for Miller Creek. The apparent intent of the HSPF modelers was to identify areas

assessed by PGG with a special "PERLND 80" pervious land segment, and to import the PGG

groundwater model results as a lateral groundwater inflow into that land segment within HSPF.

However, the input sequence shows that precipitation is incorrectly being applied (with a 1.00

multiplier) to the PERLND 80 land segment in addition to the groundwater inflows being

imported from the PGG analysis. This is resulting in a double-application of rainfall to the areas

in question and a subsequent double-counting of groundwater flow from those areas. Similar

methods were used in the Port's assessment of Walker Creek, but without this input error. The

HSPF input sequence for Walker Creek shows that no precipitation (actually precipitation with a

0.00 multiplier) is correctly applied to the PERLND 80 land segment. This problem of double-

counting embankment area groundwater discharge appears to be restricted to the Miller Creek

model. The consequence is that project impacts to Miller Creek low streamflows are

substantially under-estimated.

28. Project impacts to Miller and Walker Creeks are further significantly under-

estimated due to infiltration assumptions and model time step issues which over-estimate the

volume of rainfall which can reasonably be expected to infiltrate into the embankment. The

question at issue here is to identify how much of the runoff from runway and taxiway impervious
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surfaces will infiltrate into pervious grassed filter strips adjacent to the runway? The answer to

that question can be addressed by comparing the filter strip infiltration capacity to the intensity at

which water is applied to the filter strip. In this case, the rate of water being applied is equal to

the intensity of the rain falling directly on the filter strip plus the rate of runoff onto the filter

strip from runway and taxiway impervious surfaces. When the input intensity (direct rainfall

plus runway runoff) is greater than the filter strip soil infiltration capacity, then the excess water

flows off as surface runoff and/or shallow subsurface flow and is captured by the storm drain

system. Our concem is that the capacity of the embankment to absorb water is being

overestimated relative to field observations, and furthermore that the rate of runoff from the

runways is being underestimated because of the model time step. Individually and cumulatively,

these two factors will cause estimates of embankment recharge and subsequent low flow

recharge to the stream to be too high, and will underestimate streamflow impacts and mitigation

requirements. Malcolm Leytham will discuss the issues of embankment infiltration in his

separate testimony. The model time step issue is discussed below.

29. The Port's LFP analysis of embankment recharge is based on HSPF and seepage

modeling with a one-hour time step. One practical consequence of using HSPF hourly modeling

to determine runway runoff is that the HSPF model generally (and inaccurately in this context)

damps out runoff resulting from short bursts of rainfall. For accuracy, a much shorter time step

should be used which is consistent with the short time needed for water to sheet-flow across a

105-foot wide runway half-section. Using the guidance of the 1998 King County Surface Water

Design Manual (pg 3-7), "[T]he quicker a basin responds hydrologically (e.g., due to small size,
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land cover, or lack of detention), the smaller the time step should be." Also (KCSWDM pg 3-

23), peak flow analyses should use a maximum time interval of 15-minutes, corresponding to the

shortest time step for which continuous data are readily available. Hourly data will fail to

provide reliable results. It should be recognized that even the 15-minute data will underestimate

peak flows from the runway to the filter strip and hence overestimate the capacity of the filter

strip to infiltrate this flow. A continuous duration 15-minute time series data set of SeaTac

Airport rainfall for water years 1949 through 1998 was developed by King County and is

publicly available from the county's website. We evaluated these 15-minute data to determine

the duration of time that rainfall (and pavement runoff) can be reasonably expected to occur.

The 15-minute data set consists of 1,753,152 individual data values for the 50 years of record.

Non-zero rainfall is reported by 95,345 of these data values, representing about 5% of the full

record. In other words, the 15-minute data show that it rains about 5% of the time and that it is

not raining about 95% of the time. Allowing for some short time for water to sheet-flow offof

the pavement, runoffonto the filter strip would be expected to occur between 5% and 10% of the

time. In contrast, the spreadsheet data files for the hourly-time-step PGG model show that in the

Port's LFP analysis, water was applied to the runway filter strips for 34% of the 35,064 modeled

hours in the October 1990 through September 1994 simulation period. The effect of an hourly

time step, combined with HSPF hydrologic routing to produce inflow time series of runoff to the

filter strips, has been to greatly exaggerate (by more than 3 times and possibly as much as 6

times) the duration of time that water is applied to the filter strip. The consequence of this

exaggerated runoff duration in the Port's analysis is to significantly underestimate the average

and peak rates of inflow to the filter strips, to significantly overestimate the volume of water
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which successfully infiltrates into the embankment, and to underestimate project impacts on low

streamflows.

30. Documentation provided with prior versions of the Port's Low Streamflow

Analysis was so poor as to make an informed review virtually impossible. With the improved

documentation in the current (December 2001) LFP, we now find numerous unsubstantiated

statements in the LFP report text, including instances where the LFP report text misrepresents

either the methods or the results of the analysis found in the LFP supporting documentation.

Two instances of misrepresentation in the report text are: 1) identification of the period of low

streamflows, and 2) adoption of a 2-year low flow as a baseline for assessing impacts. These are

discussed below.

31. The LFP text misrepresents the period of low stream flows or at least the text is

inconsistent with the supporting data. The LFP plan executive summary at Page vi states, "The

Port's proposal to offset impacts to low streamflow is to detain excess stormwater runoff during

the winter and release it to the streams during the predicted annual low-stream flow periods.'"

The LFP at Page 2-1 states, "The occurrences of the annual 7-day low-flow periods were plotted

and a bar graph showing the distribution of the summer low-flow periods by date was developed

for each stream. The summer low-streamflow period for each stream was selected to include all

the historical 7-day low-flow occurrences. " At LFP Page 3-1 (and confirmed at LFP Table 4-2

describing vault operations) 92-day low flow periods are defined as "the entire annual low-flow

period each year for each stream (July 24 through October 24 in Des Moines Creek,"August 1

through October 31 in Walker Creek)" However, these low flow periods presented in the LFP
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text are inconsistent with the low flow periods shown by the figures in LFP Appendix I, titled

"Determination of Low Flow Quantity Impacts and Mitigation". For Des Moines Creek, the

historical period with occurrences of annual 7-day low streamflows is shorter than the proposed

mitigation period. However, for Walker Creek, the supporting data show that annual low flows

occur over a much longer period than the 92 days for which mitigation is proposed. The Port's

LFP chart showing 7-day low flow occurrences in Walker Creek is attached as Exhibit O. It

shows that annual 7-day low flows over the simulation period have occurred during the 152-day

period from June 17 through November 16. Notwithstanding the serious model calibration

problems which introduce further uncertainty to the mitigation proposal, the current LFP

proposed Walker Creek low flow augmentation only for a 92 day period beginning on August 1,

and fails to offer any mitigation for much of the period in which Walker Creek low flows are

anticipated to occur based on the Port's modeling.

32. The LFP text also misrepresents or is inconsistent with the supporting analyses

and data used to determine the low flow impacts and to size mitigation facilities. The LFP at

Page 2-2 discusses the methods used to determine low flow impacts as follows: "The 7-day low

flow with a 2-year (50 percenO recurrence interval was selected as the streamflow target in each

stream. The 2-year, 7-day low flow was selected because the magnitude of the estimated impact

to 7-day low flows generally decreases with greater recurrence interval (i.e., the estimated

reduction in the 7-day, 2-year-frequency low-flow rate is greater than that for the 7-day l O-year-

frequency low-flow rate). Therefore, providing mitigation equivalent to the 7-day, 2-year-

frequency impact will provide mitigation sufficient to mitigate the more extreme summer low-
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streamflow events." The LFP does not provide any data to substantiate the claim that the 2-year,

7-day low flow is an appropriate target. Regardless, close inspection of the LFP Appendix I

data shows that the impact assessments for both Walker and Miller Creeks are actually based on

approximately a 7-day, 4-year-frequency impact. The issue does not affect the analysis of Des

Moines Creek impacts, which were based on the full 47 years of simulation record. The LFP

supporting calculations show that low flow impacts for Miller and Walker Creeks are based on a

statistical analysis of years 1991 through 1994, corresponding to "a representative dry period"

(LFP Page 2-11 paragraph 3) for which embankment seepage modeling was conducted by PGG

and integrated with the HSPF model. The statistical analysis of the four data points for years

1991 through 1994 fails to recognize that these dry years are not representative of longer-period

conditions. Other tables in LFP Appendix I show that for Walker Creek, for example, these

years ranked as the first, fifth, tenth, and 25thdriest years in a 47-year period of simulation

record. The dryness of these four years is such that a 50% exceedance (2-year retum period) low

flow value computed from these years is actually more representative of about a 25% exceedence

(4-year retum period) in the context of the longer 47-year record. A similar conclusion is found

in the 4-year versus 47-year record for Miller Creek. Because of the LFP statistical

manipulation, it is misleading for the LFP text to state that that low flow impacts for Miller and

Walker Creeks are based on a 2-year return period. Furthermore, if the statements made in the

LFP to support selection of a 2-year-frequency impact are correct, then the actual use of a 4-

year-frequency impact will underestimate impacts for 2-year and more frequently-occurring

events.
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33. One of the technical design challenges confronting the LFP is to develop

constant-release outlet controls which function according to the LFP design assumptions. The

Port has conceptually proposed a floating orifice system and has provided an outlet schematic for

such a system as the last page of LFP Appendix F, attached here as Exhibit P. Note that the

Port's outlet schematic is not to scale and that if the 1-foot height of the orifice box was to be

used as a scale, then the depth of the vault would fill the 11-inch height of the page. As I stated

in my deposition, the outlet as shown will not function as planned or intended. An initial

problem is that the head (labeled as H on the exhibit) is incorrectly shown. The actual hydraulic

head (H) on the orifice is from the pond water surface to the highest water surface downstream

from the orifice as the water enters the discharge pipe. The schematic incorrectly shows the head

to be measured to the invert of the outlet connector; the needed correction is to instead measure

to the highest downstream water surface at the intended design flow. A serious related problem

is that the discharge pipe appears to be buoyant, even in the schematic, and will cause the outlet

head to be highly variable. In the extreme, if the discharge pipe floats (flexes) to the surface,

zero outflow will occur. Furthermore, the hydraulic control which regulates system outflow may

result from circular channel flow in the discharge pipe, instead of critical flow through the

orifice. Continuing with easily-identifiable problems, no venting is shown and pressure (suction)

flow will result if the outlet pipe fills with water. There are numerous opportunities for the

currently-proposed outlet to fail to perform as intended. When I stated in my deposition that I

believed I could solve these problems, my statement was in the context of being able to properly

identify the hydraulic controls at the floating orifice device. I do not know how feasible or

practical it is to solve the remaining design challenges facing the proposed floating orifice
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system. For example, it may not be possible to procure negatively-buoyant (when air-filled)

flexible pipe as specified by the outlet schematic, or to provide necessary maintenance access to

a floating head orifice located within a water-filled vault buried under more than 12 feet of fill

(See Exhibit C141 in LFP Appendix F). The Port has in my opinion failed to provide

information sufficient to demonstrate the feasibility of a constant-release outlet as required for

LFP mitigation of low streamflow impacts.

34. Ecology's Certification Condition I.a.ix (see attached Exhibit I) requires that "The

Port shall develop a pilot program to test one reserve stormwater vault for performance." In

response, the LFP at Page 3-11 proposes to modify existing stormwater detention vault SDS3A

as the pilot program for the Flow Impact Offset Facility. I have two concerns with the current

proposal. First, no details or conceptual drawings are provided to demonstrate what

modifications are proposed or, in other words, what vault configuration would be tested or how

well the test configuration represents the proposed actual facilities. It is impossible to comment

further on this issue without at least a conceptual level of detail (reserve storage volume and

depth, location of controls, release rates, outlet point, etc.) of the test facility. Second, the

proposal reads as though the existing detention facility SDS3A peak flow controls will

temporarily be taken off-line, allowing undetained stormwater flows from the airport to

discharge directly to Des Moines Creek, resulting in increased peak flows and possible erosion

damage to the stream channel for the one-year duration of the pilot program.

35. At my deposition, in response to questioning by an Ecology attorney, I stated that

I was aware that the Section 401 Certification requires monitoring of the streams in June and
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July and requires mitigation if any impacts are found. I also stated that it was my opinion that

those conditions were not very useful. I would like to elaborate on that _tatement. The

Certification conditions relating to monitoring requirements are specified on page 25 of the

certification (see attached Exhibit I). The first required element of the monitoring protocols is

specified as: "/) Collection of stream gage data and an evaluation to expected flow

rates established by the model." The main reason I consider this requirement to be not useful is

that the expected flow rates established by the model are too low and do not reflect appropriate

real-world flow targets. In the instance of Des Moines Creek, for example, the upper-basin low

flows established by the calibrated model are approximately one half the amount of the observed

low flows. More generally, the LFP acknowledges (Page 2-5) that "calibrated lowflows at the

upstream gages typically showed lower flows than observed flows." Despite this known

problem, the inaccurately-low modeled flows are identified by LFP Section 2.1.3 (Page 2-2) as

"target streamflows" for the streams. In practical terms, this approach to monitoring means that

there is a built-in cushion for up to a 50% reduction in low streamflows before the monitoring

protocols would recognize that low flow reductions are occurring.

36. A broad concern I have with the proposed monitoring protocols is that they

establish the status quo (degraded stream) as a target condition for addressing impacts and do not

provide any basis for identifying the causes of adverse impacts or failure to improve the overall

health of the streams. Considerable effort is being put to: 1) improving the effectiveness of the

IWS system and retrofitting the airport stormwater controls so as to prevent the discharge of

industrial process water (contaminated with aviation fuels, glycols, etc.) to the receiving streams;
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2) retrofitting the storm drain system with water quality facilities so as to improve the quality of

stormwater runoff; and 3) retrofitting the storm drain system peak flow controls so that the

duration of erosive flows from the developed airport mimics as close as possible the flows from a

mostly-forested basin. The underlying reason for these Ecology-imposed retrofit requirements is

presumably to improve the health of the streams. However, the Certification conditions imposed

by Ecology would only require implementation of low flow contingency measures if the low

flow impacts are so severe as to surpass the combined benefits of the retrofit activities described

above. In my opinion, this is a futile approach to monitoring for low streamflow impacts.

On behalf of the ACC, I thank you for your consideration of these concerns.

DATED this _t_. day of February, 2002, at _:_O._d,. , Washington.

William A. Rozeboom, P.E.
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W.A. ROZEBOOM, M.B.A., P.E.

EDUCATION

B.Sc.. in Civil Engineering (with Distinction), University of Alberta, 1978.

M.B.A., University of Alberta, 1986.

GENERAL

Mr. Rozeboom has 20 years experience in water resources management and water resources
engineering. He has broad technical expertise in surface water hydrology and hydraulics,
developed through substantive experience in the areas of streamflow gaging and sediment
sampling, data processing, assessments of data reliability, physical hydraulic model studies,
regional and site-specific hydrologic analyses, and hydraulic modeling and design. Mr.
Rozeboom also has broad expertise in the regulatory aspects of water fights administration in
Washington and Hawaii and of Puget Sound stormwater quantity and quality controls and
best management practices. While employed by the Hawaii Water Commission, Mr.
Rozeboom helped establish the institutional framework for implementing the 1987 Hawaii
Water Code. He is an active member of the Washington Department of Ecology Water
Resources Advisory Committee and served on Ecology's 2000-01 Water Use Measurement
Technical Advisory Group.

CHRONOLOGICAL EXPERIENCE

November 1992 - Present: Hydrologist and senior engineer with Northwest Hydraulic
Consultants, Seattle office.

June 1988 - November 1992: Hydrologist with the State of Hawaii Commission on Water
Resource Management. Responsible for implementing new programs for water rights
certification and dispute resolution under the 1987 State Water Code.

September 1986 - May 1988: Self-employed. Provided engineering and management
consultant services for various projects, including two water supply development
assignments in the West Indies.

September 1984 - August 1986: Full-time MBA student and graduate assistant. During
summer employment with Alberta Environment Hydrology Branch, conducted field and
office research studies of carriage losses from natural channels.

January 1979 - May 1984: Project engineer with Northwest Hydraulic Consultants,
Edmonton office. Responsible for managing and conducting projects involving field
inspections, river surveys, scale model design, construction, and testing, hydrologic and river
engineering assessments, and development of computer models.
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W.A. ROZEBOOM, M.B.A., P.E. 2

Summers, 1976 - 1977: Water survey technologist with Alberia Environment Water Survey

Section. Responsibilities included flow meter measurements of river discharges by bridge

and wading methods, integrated depth sampling of suspended sediments, data reduction,

development of rating curves, and servicing of hydrometric gaging stations.

SELECTED PROJECT EXPERIENCE

Seattle South Park Storm/Tide Design Events: Developed and evaluated a 48-year

continuous simulation sequence of urban runoff and tidally-influenced flooding of the Seattle
South Park area which drains to the Duwamish River. Performed future-conditions

hydrologic runoff computations with HSPF and developed FORTRAN computer code to
perform continuous simulation hydraulic routing of inflow, storage, and tidally-restricted
outflow. Identified historic events for use as 2-year through 100-year storm/tide events for

designing flood control alternatives.

SeaTac Airport Plan Review: Reviewed technical and regulatory elements of the

stormwater management plan and related documents submitted for Section 401 State Water
Quality Certification for the SeaTac airport third runway project. Identified significant

errors in the hydrologic modeling and analyses. Concerns were corroborated by third-party
reviews and led to substantial overhauls of the stormwater plan modeling and facility

designs.

Kent Third Avenue Storm System Modeling: Performed hydrologic modeling with HSPF

and storm drain network modeling with EPANET of the storm drain improvements proposed

for the collection system to a new pump station under design. Confirmed pipe sizes

necessary to satisfy drainage requirements.

Mitigation Wetland Design: Performed site inspection and hydrologic modeling services

for a mitigation wetland proposed for a gravel mine in Snohomish County. Evaluated
watershed conditions and basin hydrology for the proposed impact and mitigation sites, and

identified the wetland depth-duration inundation characteristics which would result under
alternative mitigation and basin restoration design alternatives.

Snoqualmie Tree Farm Park Floodway Certification: Performed a hydraulic assessment

of water level impacts which would result from development of a large municipal park in the
federally-regulated floodway of the Snoqualmie River. Reviewed findings with FEMA

officials and provided the engineering "no-rise" certification for this park development.

Ledger Lake Wetland Impact Assessment: Performed hydrologic modeling and data

analyses to evaluate potential impacts of city of Mount Vernon stormwater discharges to the

Ledger Lake wetland complex. Modified a daily water balance simulation model of the area

to accurately reflect the design characteristics of a proposed pump station at the lake outlet,

and to assess near-term future water level conditions for comparison with existing and

simulated long-term future conditions. Extracted wetland water level (stage) data from the

simulation output and presented the results as a series of tables summarizing the wetland

hydroperiod stage-duration data. Reviewed the data in the context of available regulatory
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guidelines for allowable wetland water level fluctuations.

Snoqualmie Ridge Post-Construction Monitoring Program: Provided comprehensive
technical review and regulatory oversight, on behalf of the city of Snoqualmie, for the

planning and implementation of a post-construction monitoring program for the 1,300-acre

Snoqualmie Ridge Mixed Use Development. The development, which drains to numerous

wetlands and fish-bearing streams, is one of the first projects in King County to implement

the requirements of the 1998 King County Surface Water Design Manual. The project

employs a number of unique mitigation measures including sand blankets to preserve

interflow conveyance across roadways, enclosed-storage water quality sand filters for golf
course runoff, and flow splitting systems to divert undetained peak flows to large-capacity

bypass pipelines. The multi-disciplinary monitoring plan was developed to: 1) assess the
performance of the stormwater facilities; 2) determine if impacts to measurable physical and

biological characteristics of wetlands and streams were within the tolerances predicted by the

project EIS, and 3) take remedial measures as necessary. The work is ongoing.

Snoquaimie River HEC-RAS Modeling: Managed the updating of an existing HEC-RAS

hydraulic model of the Snoqualmie River at Snoqualmie to assess impacts of proposed
modifications to the dam crest at the Snoqualmie Falls Hydroelectric Project. Work

included a field survey, verification of model calibration to observed summer water level

data, and hydraulic analyses to identify project water level impacts affecting summer river

access and recreational opportunities.

Mill Creek Salem Hydrologic and Hydraulic Modeling: Developed, calibrated, and

applied hydrologic and hydraulic models to assess flood control alternatives for Mill Creek at
Salem, Oregon. HEC-1 and HEC-HMS models were developed of the 104-square mile

upper basin, calibrated to the record flood of February 1996, and applied to compute design

flow hydrographs for current conditions and future scenarios with regional detention
facilities. Developed and calibrated an unsteady flow branched network hydraulic model,

UNET, for 15 network reaches describing Mill Creek and its distributaries which flow

through the city of Salem. The UNET model was calibrated to high water mark data and

very limited hydrograph data from the record flood of February 1996, and updated to
incorporate flood reduction works which had been constructed after flood event.

February 1996 Postflood Report: Managed preparation of a postflood report for the

Portland District Corps of Engineers (COE) providing comprehensive qualitative and

quantitative documentation of the major storm which struck the Pacific Northwest in

February 1996, causing record or near-record flooding in many basins. Archived and

summarized more than 1,200 hydrometeorological data sets from USGS, NOAA, COE, and

NRCS sites, developed storm isopluvial maps, determined storm intensity and flood

discharge return periods, assessed flood control operations at 13 COE flood control

reservoirs and 4 Section 7 flood control projects, and described COE flood fight activities.

Thunder Ridge Erosion Control: Provided expert advice, on behalf of a downstream

landowner, as to the adequacy of site erosion control measures at the 50-acre Thunder Ridge

Estates Subdivision development in Snohomish County. Following a site inspection,

prepared a legal declaration describing the development's substantial lack of compliance with
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required erosion control Best Management Practices, which led to a stop work order.

Mount Vernon Riverbend Stormwater Alternative: Detehnined the hydraulic effects of

discharging stormwater from 230 acres of the City of Mount Vernon to lowlying fields
outside the City limits, and identified mitigation alternatives. The fields are located in a
diked meander loop of the Skagit River, and interact with the fiver by seepage flows and a
flap-gated culvert. Developed a daily water balance model of the area and calibrated seepage
functions and soil specific yields to reproduce historic conditions. Determined design

parameters for alternative pump station and culvert improvements to mitigate impacts of the
proposed stormwater discharge.

Lake Chelan Hydroelectric Project PMF Study: Developed and calibrated a HEC-1 model
of the Lake Chelan basin to determine PMF rain-on-snow lake inflow and outflow

hydrographs for the Lake Chelan Hydroelectric Project. The basin consists mostly of rugged
mountain terrain with very steep precipitation and temperature gradients which greatly
affecting local snowpack and precipitation amounts. Calibration was made to historic flood
events, and PMF simulations evaluating alternative reservoir operational scenarios were
made in accordance with National Weather Service and Federal Energy Regulatory

Commission guidelines.

Snoqualmie Ridge Golf Course Drainage Reviews: Provided technical reviews of
stormwater management plans and permanent utility plans and specifications for the
Snoqualmie Ridge Golf Course on the Lake Alice Plateau above Snoqualmie Falls. Reviews
were made for technical accuracy and compliance with City ordinances and MDP and EIS
documents. The work required analyses of numerous requests to depart from the approved
MDP and standard facility designs for purposes of golf course aesthetics and to construct a
large lake combining functions of water quality treatment and storage of recycled water.
Results were expressed by detailed review memoranda, meetings with the City and applicant,
and participation at meetings of the City Planning Commission.

Wenatehee Alluvial Fan Flood Hazard Review: Reviewed flood hydrology and flood

hazard mapping for alluvial fan streams in the City of Wenatchee to address a 20-year old
dispute over the extent of 100-year flood hazard. Evaluated methodologies and assumptions
used by previous studies, and developed updated flood hydrology estimates analyses based
on HEC-1 modeling, regional analysis, and a 90-year archival record of flooding from local
newspaper reports. Performed hydraulic analyses with the Federal Emergency Management

Agency's FAN alluvial fan model. Study results led to an 80% reduction of the regulatory
flood hazard zone, relieving more than 500 property owners from the need to purchase
federal flood insurance.

North Fork Issaquah Creek Floodplain Mapping: Updated an existing HSPF hydrologic
simulation model of the North Fork basin to determine flood quantiles for current land use
conditions, and developed a HEC-2 hydraulic model to determine floodplain boundaries for
1.2 miles of channel ending at the confluence with the main stem Issaquah Creek. Flood
flows and floodplain boundaries in the lower portion of the study reach were determined to
be influenced significantly by inter-basin flood flows originating from the main stem channel
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and which overtop a ridge between the basins during major floods.

Nevada Flood Insurance Hydrology Studies: Updated hyclrology studies and determined

design flows for FEMA floodplain mapping of three mountain streams in Washoe County
near Reno, and the North Las Vegas Wash Flood Control Project near North Las Vegas,

Nevada. Design flows for the Washoe County streams were determined from a regional
analysis to be governed by a population of relatively rare (about 50-year and higher return

periods) cloudburst events accompanied by high sediment and debris loads. Existing HEC-1

models for-the North Las Vegas Wash were reviewed and updated to more accurately predict
500-year flows. Methodologies used in the previous North Las Vegas Wash analyses were
found to have substantially underestimated 500-year flows by overlooking the loss of peak

flow control which will result when the 100-year design capacity of a major flood control

detention facility is exceeded.

Watershed Assessments: Conducted surface water assessments of the Deschutes,

Snohomish, and Walla Walla Water Resource Inventory Areas under a statewide program of

initial watershed assessments for the Washington State Department of Ecology (DOE). The

purpose of this work was to characterize the "health" of the surface water resources in each

watershed to facilitate decision-making by DOE on water rights applications. Examined
available flow data in relation to established instream flow regulations, and conducted time-

series assessments of streamflow and precipitation data to determine whether there were

: : indications of declining minimum or .average annual flows unrelated to natural climatic
fluctuations.

Cowlitz River Flood Analysis: Reviewed the controlled flow releases from the Cowlitz

River Mossyrock Dam during flood events in November 1995 for compliance with FERC

license requirements. Assessed alternative reservoir operating scenarios to determine the

extent to which operating practices contributed to downstream flood damages.

Snoquaimie Ridge Parkway Plan Reviews: Reviewed Stormwater Management Plans,

Temporary Erosion and Sediment Control Plans, and related construction drawings for

stormwater aspects of the 3.2-mile long Snoqualmie Ridge Parkway. Principal stormwater

facilities include water quality/detention ponds, biofiltration swales, and a large-diameter

high-flow bypass pipeline. The high-flow bypass pipeline is sized to convey excess flow

from the Parkway and the adjoining Snoqualmie Ridge and Falls Crossing sites for direct

discharge into the Snoqualmie River. Plans and drawings were reviewed for technical

accuracy and for compliance with the King County Surface Water Design Manual, City of
SnoquMmie ordinances, and project MDP and EIS documents. Coordinated subconsultant

reviews of water quality and wetlands issues and facilities.

WAR-gen.doc nhc

AR 014631



W.A. ROZEBOOM, M.B.A., P.E. 6

Mount Pinatubo Regional Hydrologic Analysis: Conducted a regional analysis of rainfall
and streamflow data for the Mount Pinatubo region, assessed data reliability, prepared
isopluvial maps of 2- through 500-year rainfall amounts for 2'4-hour through 5-day durations
and, through HEC-1 modeling, developed flow duration and flood frequency curves for 39
potential sediment and flood control project sites on major streams affected by the 1991
eruption of Mount Pinatubo. Study results were published in COE Technical Report GL-94-
16, Post Eruption Hydrology and Hydraulics of Mount Pinatubo, The Philippines.

Mount Vernon Regional Drainage Analyses: Used HSPF simulation models of current and
future land use conditions in the City of Mount Vernon to identify drainage problems along
main stem channels throughout the city. Developed designs and costs for proposed
alternative solutions including pump stations, regional detention pond facilities, andculvert
replacements.

Falls Crossing Master Drainage Plan (MDP) Review: Reviewed Draft MDP hydrologic
analyses and flood impact analyses submitted to the City of Snoqualmie for approval of a
development partially located within the Snoqualmie River floodplain. Coordinated reviews
of water quality andwetlands issues by subconsultants.

Clarewood Development Review: Assessed drainage patterns and flood risk for properties
located downstream of the proposed Clarewood development in Pierce County. Provided

• expert testimony at a development hearing on the uncertainperformance of infiltration
facilities to be constructed immediately upslope of an area with past flooding problems, and
the downstream flood impact risk associated with the development as proposed.

Cedar Hills Gaging Services and Data Processing: Responsible for operation of a six-
station gaging network at the Cedar Hills landfill for a period of one year to identify and
eliminate persistent data discrepancy problems. Conducted field tests and theoretical reviews
which positively identified two principal problems: control elevations which had been
incorrectly reported on "as-built" drawings, and inaccuracies in the technical manual used to
derive theoretical rating curves for multiple-orifice outlet structures. Developed revised
stage-discharge relationships which eliminated the data discrepancies, and provided training
to client staff in data processing and reporting practices.

Snoqualmie Ridge Master Drainage Plan (MDP) Review: Reviewed Draft MDP
hydrologic analyses and conceptual facility designs submitted to the City of Snoqualmie for
mixed use development approval. Reviewed hydrologic analyses for adequacy of HSPF
model calibration and measures proposed to deal with uncertainty in the analyses. Reviewed
conceptual facility designs for feasibility and compliance with applicable development
standards. Coordinated reviews of water quality and wetlands issues by subconsultants.
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Myrtle Creek Flood Study Review: Reviewed flood hydraulics and floodplain mapping

studies for the Town of Myrtle Creek located at the confluence of Myrtle Creek and the

South Umpqua River. The work was undertaken on behalf of the Federal Emergency

Management Agency to resolve a 4-foot discrepancy in the 100-year flood elevation as

reported by two other federal agencies. The discrepancy was resolved by identification of an

error in one of the earlier analyses.

Snoqualmie Parkway EIS and SMP Reviews: Managed a multidisciplinary review of

water quantity, water quality, and wetlands elements of Environmental Impact Statement

materials and supporting documents submitted to the City of Snoqualmie for the proposed
Snoqualmie Ridge Parkway. Subsequently reviewed the Storrnwater Management Plans

(SMP) and construction drawings for compliance with applicable standards and

representations made in the environmental impact process. The work was undertaken for the

City of Snoqualmie under the direction of the Director of Community Development.

Evans Creek HSPF Model Calibration: Calibrated the EPA's Hydrologic Simulation

Program - Fortran (HSPF) to streamflow and wetland water level data collected at four sites

in the Evans Creek West catchment of the proposed Northridge/Redmond Ridge Urban

Planned Development in King County.

Water Use Inventory: Implemented Hawaii State Water Code legislation requiring

., ,.,:, . . registration, of all wells and stream diversions statewide, declaration of water use, and' .-,
monthly reporting of water use. Gave public workshops on water code requirements,:

developed systems, procedures, and databases to analyze and manage the contents of 7,300
declarations of water use, acted on all declarations, and coordinated field survey activities for
verification of water facilities and uses.

Bank Protection Research: Conducted a comprehensive review of alternative methods of

streambank protection, seeking those that might provide cost-effective alternatives to
conventional riprap protection for highway bridges in Alberta. Computed present value

project life costs of promising alternatives, considering allowable velocities, maintenance
costs, local availability of materials, and transportation costs.

Database Development: Developed computer databases to track processing of Hawaii well
and stream diversion works construction permits, to inventory wells, stream diversions, and

water uses statewide, and to target specific groups by geographic area and/or activity for

mailings of notices and informational materials.

Water Rights and Dispute Resolution: Administered the first contested case hearing before

the Hawaii Commission on Water Resource Management, including mediating discussions

between opposing expert witnesses, preparing the Findings of Fact, and drafting the

Commission's Decision and Order. Prepared the Findings of Fact report which led to the

designation of the Island of Molokai as a Water Management Area. Prepared Departmental

testimony to the Legislature on proposed amendments to the State Water Code.
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Satellite-Linked Water Resources Data Collection: Initiated and developed a pilot
program for collecting real-time precipitation and other wa!er resources data via satellite
from remote areas in Hawaii.

Water Utility Privatization Study: Determined rate structures and impact on consumers
which would result from the privatization of water and sewerage facilities for small
municipalities.

Montserrat, W.I., Integrated Resource Development Project: Provided specialist water
resources input on a five-person multidisciplinary mission in Montserrat, W.I. for the
Canadian International Development Agency. Determined design and construction specifics
and costs for small dam and irrigation projects to facilitate agricultural self-sufficiency.

Cedar Hills Hydrologic Data Review: Reviewed the accuracy of rain and flow data being
collected at the Cedar Hills landfill to determine downstream impacts and for future
calibration of a hydrologic model. Identified erroneous records through double-mass
analysis, reviewed implications of stage measurement and theoretical rating curve errors, and
recommended measures for improving data accuracy.

Supermall Downstream Impact Assessment: Developed current and future land use HSPF
simulation models for the proposed Supermall of the Great Northwest to identify

._ , i ..:_ ,, .downstream impacts. Linked hourly HSPF simulation resultsto a finite difference unsteady, _ ' ....' " :
• :., flow model, FEQ, and assessed water level impacts through a complex system of wetlands, ' '

ditches, and culverts leading to the downstream receiving channel.

City of Yellowknife Municipal Financial Assessment: Assessed the impact of the City's 5-
year capital improvements plan on financial stability and tax rates.

Jasper Park Lodge Water System Analysis: Conducted computer analysis ofrecirculating
water system for Jasper Park Lodge; identified causes and recommended solutions to
problems of low water pressure and fluctuating water temperatures.

St. Lucia W.I. Roseau River Carriage Loss Assessment: Determined water losses which
would result from using a natural channel to transmit water from a proposed water storage
reservoir to downstream agricultural users.

St. Lucia W.I. Rosean Basin Water Development Program: Provided hydrologic input
towards site selection for a water supply reservoir in St. Lucia, W.I. Reviewed reliability of
available hydrometric data and extended streamflow records using rainfall records and
computer modeling techniques. Estimated low-flow sequences to determine reservoir
storage needs, and design floods for spillway sizing. Conducted on-the-job training with
local personnel for computer use and hydrologic techniques.

School Financial Planning Model: Refined a prototype computer model toproject finances
over a 5-year horizon, based on scenarios of economic and demographic growth, required
facilities, debt structure, salary rates, and programs of government financing.
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Ross Creek Basin Surface Water Supply: Developed a computer simulation model which
accounted for varying precipitation, evaporation, runoff and water consumption within the
Ross Creek Basin in southern Alberta. The model was used to develop a 50-year sequence of
natural runoff conditions and to assess alternative water supply management proposals.

Peace River Basin Surface Water Supply: Determined surface water supply characteristics
from limited streamflow records based on regional correlations and frequency analyses, and

computed reliable water supplies for 22 communities in northwest Alberta based on intake
characteristics, current and projected water consumption, and existing reservoir facilities.

Pipeline River Crossings: Conducted field surveys and determined hydraulic design
parameters of scour, bank erosion and 1:100 year high water levels at 32 river crossings of
the Alaska Highway Gas Pipeline and 7 river crossings of the Alberta Deep Basin Pipeline.

Gull Lake Regulation Study: Developed and calibrated a computer simulation model to
determine causes of historical declines in lake levels and assessed the effectiveness of

alternative lake management scenarios on the basis of historical hydrological conditions.

Carriage Loss Investigations: Designed and coordinated a field research study to monitor
carriage losses over 60 km of natural channel in Southern Alberta; analyzed field data to

' determine the magnitude, uniformity, and causes of losses. Reviewed and evaluated all' ,
previous studies conducted to assess carriage losses in natural channels in Alberta and _
Saskatchewan, and developed techniques to predict carriage losses which affect reservoir
release flows into natural channels.

Isle Lake - Lac Ste. Anne Stabilization: Developed and implemented a computer
simulation model to examine proposals to stabilize lake water levels.

Alaska Highway Gas Pipeline Route Hydrology: Six-month in-house assignment with the
Yukon Pipeline Design Joint Venture design team; provided hydrotechnical input on small
basin hydrology, and for development of drainage and erosion control criteria.

Berry Creek Channel Losses: Determined channel losses affecting reservoir release flows
over 12 km of natural channel in southern Alberta.

Willow Creek Water Supply: Determined causes of winter water supply shortage at
communities drawing water from Willow Creek below Chain Lakes Reservoir in southern
Alberta.

Little Bow Basin Water Supply: Assessed basin water supplies as affected by internal
runoff and inter-basin water diversions.

Whitford Lake Basin Management: Developed a comprehensive study program to
establish an engineering data base and methodologies to evaluate drainage and flood control
projects in the Whitford Lake Basin in central Alberta:
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Buffalo Bay - Horse Lakes Management Program: Developed a computer simulation
model to assess water levels and discharges in the Buffalo Bay - Horse Lakes complex in
north-central Alberta under alternative management schemes.

Rat Creek Bridge Crossings: Conducted field surveys, determined hydraulic design

parameters, and designed abutment armoring for two single-span bridge crossings in central
Alberta.

McLeod River Bank Stabilization: Conducted field surveys and designed rip-rap armoring

for bank stabilization at a railway bridge in central Alberta.

Channel Ice Surveys: Conducted winter ice and breakup surveys at 52 river crossings

encountered along the British Columbia segment of the proposed Alaska Highway Gas

Pipeline.

Red Deer River Floodplain Development: Determined open water and ice jam design flood
levels and developed measures for floodplain development in Red Deer, Alberta.

St. Mary Canal Sedimentation: Conducted field sedimentation studies to assess sources:
and mechanisms of canal sedimentation in southern Alberta.

Dickson Dam Diversion Tunnel Model Study: Constructed a 1:54 scale physical model of -_

dual 5.5 m diameter diversion tunnels: assessed and optimized intake and outlet flow

patterns, minimized transition losses, and assessed outlet scour. Supervised construction of a
1:70 scale model of the 60 m wide, 190 m long service spillway for the dam project.

Port McNeill Harbour Breakwater Model Study: Constructed a 1:100 scale physical

model of the Port McNeill harbour region in British Columbia. Developed a breakwater

design to shelter a proposed harbour expansion from ocean waves.

Elbow River Channel Improvement: Conducted field surveys and designed channel

improvements to increase side-channel flows in the City of Calgary, Alberta.

Harvey Creek Channelization Model Study: Constructed 1:15 and 1:25 scale physical

models of a steep 12 degree channel in British Columbia. Determinedthe stability of 1.0 m

boulders under flood conditions, and assessed flow patterns through transitions and curves in
a channelized reach of channel.

Cooling Pond Circulation Model Studies: Constructed and tested physical scale models of

cooling ponds formed in natural topography for three thermal generating stations in central

Alberta: the Calgary Power Ltd. Keephills Thermal Plant, the Edmonton Power Genesee

Power Project, and the Alberta Power Ltd. Sheerness Generating Station. Assessed

alternative dike arrangements to optimize circulation patterns under conditions including

thermally stratified flow and adverse wind shear.
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Sundance Helper Cooling System Model Study: Developed 1:12 scale model of a 20 m

long sump bay with a 2.1 m diameter, 100,000 GPM pump intake: designed baffles to
produce smooth intake flow conditions, and determined intake energy losses.

Field Surveys: Conducted hydrometric surveys over two summers of more than 100 rivers
and lakes throughout the Province of Alberta. Responsibilities included surveying of
seasonal lake level elevations, streamflow gaging by wading and bridge crane methods,
sampling of suspended sediment atbridge and cableway sites, hydrographic soundings and
mapping of lake bottom contours, field servicing and repair of strip-chart water level
recorders, and assisting in the construction and installation of housings and equipment for
stream gage stations.

PROFESSIONAL REGISTRATION

Washington
Alberta

ASSOCIATIONS

American Water Resources Association

Washington State Water Resources Advisory Committee
Washington State Water Use Measurement Technical Advisory Group '

AWARDS

National Science and Engineering Research Council Postgraduate Scholarship, 1978.

RELEVANT PUBLICATIONS

"Use of a Scale Model to Improve Pond Circulation," Proceedings of the Specialty
Conference on Computer and Physical Modeling in Hydraulic Engineering; Chicago, Illinois;
August, 1980.

"Carriage Losses in Natural Channels in Southern Alberta," with S.J. Figliuzzi. Proceedings
of The 1986 Canadian Hydrology Symposium on Drought: The Impending Crisis?; Regina,
Saskatchewan, June 1986.
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northwest hydraulic consultants inc.
sacramento

16300 chnstensen road, suite 350 vancouver
seattle, washington 98188-3418 ed monto n
(206) 241-6000. phone
(206) 439-2420- tax seattle

November 24, 1999

U.S. Army Corps of Engineers
Kegulatory Branch
Post Office Box 3755

Seattle, Washington 9B124-2255
ATTN: Jonathan Freedman, Project Manager

Washington State Department of Ecology
Permit and Coordination Unit
Post Office Box 47600

Olympia, Washington 98504-7001
ATTN: Tom R. Luster, Environmental Specialist

Subject: Comments on stormwater management plan for proposed 3rd runway development
actions at Seattle-Tacoma International Airport.

Northwest Hydraulic Consultants (nhc) has been retained on behalf of the Airport Communities
Coalition to provide a technical review of stormwater facilities and related streamflow impacts from
the proposed 3rd runway development at SeaTac airport. The purpose of this letter is to record our
comments from a technical review of the following documents:

• "Hydrologic Modeling Study for SeaTac Airport Master Plan Update EIS" dated April
7, 1995 (revised November 16, 1995) by Montgomery Water Group.

• Revised Drai_ "Natural Resource Mitigation Plan; Master Plan Update Improvements;
Seattle-Tacoma International Airport" dated August 1999 by Parametrix.

• Review draft, "Preliminary Comprehensive Stormwater Management Plan; Master Plan
Update Improvements; Seattle-Tacoma International Airport" dated November 1999 by
Parametrix. Also reviewed were the separately-bound documents containing the
November 1999 revision of: 1) technical appendix A; and 2) technical appendices B
through H of the Stormwater Management Plan (SMP). Technical Appendix A was the
last of the documents made available for public review (it was not available prior to
November 18, 1999). It has an outside cover dated November 1999 but an inside cover
and inside contents dated December 28, 1998.
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We are highly qualified to perform this review. -Mr.gozeboom has over 20 years of specialized
experience in surface water hydrology and hydraulics, including over 5 years as principal reviewer
of all Master Drainage Plan, Stormwater Management Plan, and Storm Drainage Technical
Information Keport documents for the 1,300-acre Snoqualmie Ridge project currently under
construction in the city of Snoqualmie. The Snoqualmie Ridge project is similar to the 3'_ runway
project in that it is_a large site development which is subject to the requirements of the Washington
State Department of Ecology Stormwater Management Manual and the King County Surface Water
Design Manual (KCSWDM). Dr. Leytham has over 20 years of specialized experience in surface
water hydrology and hydraulics, including serving as technical advisor to King County on flow
control aspects of the19...__ and 1998 versions ofthe.KCSWDM. Dr. Leytham was also respons_le
in 1990 for the original development of the Miller Creek basin HSPF simulation model which has
since been modified by others for purposes of 3 'drunway impact assessments and facility designs.
Vitae for Mr. Rozeboom and Dr. Leytham are attached for reference.

Our review of the above documents has found major deficiencies in the analysis which may result in
significant adverse impacts to the natural stream systems if the current version of the Preliminary
Comprehensive Stormwater Management Plan (SMP) is approved and implemented as a basis for
mitigation of project impacts. The greatest problems are: the failure to follow the regulatory and
procedural requirements of the King County Surface Water Design Manual and Washington State
Department of Ecology Stormwater Management Manual; the failure to establish the feasibility and
performance of proposed stormwater facilities; and the establishment of target flows which may be
much too high and could worsen existing problems along the downstream creek systems. •

Our specific comments follow.

Comment Group I
Failure to follow the regulatory and procedural requirements of the King County. Surface Water

Design Manual and Ecolo_7 Guidelines.

1. The SMP does not satisfy applicable regulatory requirements of the 1998 King County Surface
Water Design Manual (KCSWDM). Applicability of the KCSWDM is established from
Chapter 12.10.010 of the municipal code for the city of SeaTac, which adopts the 1998
KCSWDM for surface and storm water management. Also, the SMP (pg I-2) states that its
goals include meeting all local and state stormwater regulatory requirements for stormwater
management, including those described in the King County Surface Water Design Manual
(KCSWDM, 1998). However, the SMP fails to identify orcomply with the basic KCSW'DM
requirements. Specific deficiencies are identified in the points below.

2. KCSWDM Section 1.1.2 defines thresholds for types of drainage reviews. It requires a "large
site drainage review" for projects such as the proposed 3'_runway which will result in more
than 50 acres of new impervious surface. (The proposed development will add about 200 acres
of new impervious surface according to the 1995 hydrologic modeling.) There are two
requirements for a large site drainage review. From KCSWDM pg 1-14, the applicant must:
1) prepare a master drainage plan (MDP) in accordance with the process and requirements
described in the MDP guidelines "Master Drainage Planning for Large or Complex Site
Developments"; and 2) demonstrate that the proposed project complies with all the core and
special requirements in Sections 1.2 and 1.3 of the KCSWDM. The present SMP is
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substantially incomplete because it does not address or satisfy either of these two basic
requirements for a large site drainage review.

3. The present SMP does not come close to satisfying the requirements of an MDP. The SIv_P
might at best provide partialsatisfaction of the Preliminary Draft MDP level of effort from the
Master Drainage Plan process guidelines. The major missing technical element is a drainage
plan which includes actual proposed facility locations, service areas, and discharge points and
which resolves major questions/conflicts such as a desire to provide detention ponds without
standing open water and to allow infiltration into the embankment fill without compromising
the structural integrity of the fill. The major missing procedural element is the opportunity for
review and comment--the MDP process involves four stages/opportunities for review and
comment on the su_ciency of stormwater facilities: I) Preliminary Dra_ ]vflDP;2) Draft M3DP;

3) Recommended MDP; and 4) Hearing Examiner Process.

4. KCSWDM Core Requirement I: Discharge at the Natural Location. (Similar to Ecology's
Minimum Requirement #2) The objective of this requirement is to protect downstream
properties from increased or reduced flows due to changes in basin area. The SMP does not
address this requirement, and provides insufficient basin mapping to understand how sub-basin
divides will be affected by the development. There are several areas of probable non-
compliance. For example,peak flow control in the Miller Creek and Des Moines Creek basins
is proposed to be provided in pan by diverting a total of 45.7 acres (SMP Table 4-5) of new
impervious area to the Industrial Wastewater System (IWS). Significant basin area reductions
will reduce erosive peak flows but will also reduce the middle-range and low flows which
support habitat functions. Actual impacts in the Miller, Walker, and Des Moines Creeks are
not known because the core requirement for discharge at the natural location has not been
addressed in the SMP.

5. KCSWDM Core Requirement 2: Offsite Analysis. (Similar to Ecology's Minimum
Requirement #8.) The objective of this requirement is to identify existing problems and
establish appropriate performance targets for future site development or redevelopment. Given
that the Nfillerand Des Moines Creek systems are known to have existing problems, the main
question from a regulatory perspective is whether any of those problems would be described
as "Severe Erosion" or "Severe Flooding" problems as defined by the KCSWDM under this
core requirement. That question is not addressed in the SNIP.

6. KCSWDM Core Requir_nent 3: Flow Control. (Similar to Ecology's Minimum Requirement
#5.) The objective of this requirement is to establish appropriate performance targets for the
design of stormwater facilities. For urbanized areas such as in the city of SeaTac, the
KCSWDM normally requires a "Level 1" control as correctly described in the SNIP pg 2-3.
However, ira "Severe Erosion" or "Severe Flooding" problem exists as determined under Core
Requirement 2, then the KCSWDM (Table 1.2.3.A, pg 1-26) requires that relatively-restrictive
Level 2 or Level 3 flow controls be applied. For the 3* runway project it cannot be concluded
which flow control performance targets are required under the KCSWDM because the
necessary offsite analysis has not been conducted.

7. Ecology NfinimumRequirement 5, Streambank Erosion Control. The 1992 Ecology minimum
requirement is that "stormwater discharges to streams shall control streambank erosion by
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limitingthe peak rate of runoff from individual development sites to 50 percent of the existing
condition 2-year, 24-hour design storm while maintaining the existing condition peak runoff rate
for the 10-year, 24-hour and 100-year, 24-hour design storms." This requirement is more
restrictive than the KCSWDM "Level 1" peak flow control which only requires that there be
no increase in 2- and 10-year peak flows determined by continuous simulation methods. The
actual effect of the Ecology vs King County requirements on stormwater facility sizes is
however difficult.to .predict because of the different hydrologic methods (storm event vs
continuous simulation) which are prescribed.

From the perspective of providing environmental protection, it is far more important to provide
control to 50% of the (frequently-occurring) existing condition 2-year storm than to provide
control of the (rarely-occurring) 100-year storm. The relative unimportance of 100-year
control is confirmed by Ecology having eliminated the requirement for 100-year control from
its 1999 draft revised regulations. It is also noteworthy that Ecology's 1999 draft revised
regulations (Vol I, pg 42) specify flow duration control "'from 50% of the 2-year peak flow up
to the full 50-year peak flow" and also (Vol 11I, pg 1) that "for purposes of designing runoff
flow control BMPs, a calibrated continuous simulation model must be used for estimating
runoff in western Washington." The Port's "Enhanced Level 1" standard targeting control of
2-, 10, and 100-year peak flows does not protect against increases in the duration of erosive
flows, and will do little to prevent increases in stream bed and bank erosion (also see Comment
13). The SMP (pg 2-3) mis-states the text of the present (1992) Ecology minimum
requirement, and fails to adopt or comply with the Ecology minimum requirement for control
to 50 percent of the existing condition 2-year storm.

8. KCSWDM Core Requirement 4: Conveyance System. (Equivalent Ecology requirement not
found.) The objective of this requirement is to ensure that the conveyance system is sufficient
to capture uncontrolled peak runoff.from development areas and to safely deliver or convey this
water to detention facilities. Conveyance system issues are not addressed in the SMP.
Specially-engineered facilities may be needed for conveyance and energy dissipation of runoff"
collected from runway areas (about elevation 390 feet) and dropped more than 120 feet vertical
elevation to detention ponds (SNIP Figure D-l) proposed to be located below the toe of the
runway fill.

9. KCSWDM Core Requirement 7: Financial Guarantees and Liability. (Similar to Ecology's
lVfinimumRequirement #11.) The objective of this requirement is to ensure that development
projects have adequate financial resources to fully implement the stormwater management plan
and that liability is not unduly incurred by local governments. The present SMP does not
address costs for either the optimistic "best case" scenario assumed for preliminary planning or
for contingency "worse case" scenario conditions. Critical assumptions for the "best case"
scenario are: 1) that waterfowl attraction constraints do not prevent construction or expansion
of open-water detention facilities and thereby force construction of expensive enclosed vault
systems; and 2) (SMP pg 4-7) that local governments provide funding for 60% of the cost of
the Des Moines Creek Regional Detention Facility. The likelihood of local government funding
for the regional facility is uncertain. The SMP does not provide cost or financial viability
information for either the best or worst case scenarios, and does not satisfy this minimum
requirement common to both state and local regulations.
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(_omment GrounII
Failure to establish the feasibility_and performance of proposed stormwater facilities.

10. The SMP recognizes standing open water as a waterfowl attractanr which is incompatible with
airport safety requirements. The issue is addressed in SMP pages 2-7 through 2-10 which
provides a.superficial analysis of a hypothetical pond. The methods and conclusions of this
analysis are seriously flawed because of the analysis assumption (pg 2-9) that "it can be
assumed that the precipitation event ends when the pond reaches the peak storage volume.
Therefore, the duration of open water is calculated as the time it takes for the pond to drain."
This assumption is inconsistent with actual precipitation conditions in the Puget Sound region.
Complex precipitation patterns in the Pacific Northwest are one reason why HSPF continuous
simulation methods are prescribed by King County for the design of stormwater detention
facilities. The methodology described and used in the SMP will seriously underestimate the
duration of open water conditions in airport stormwater facilities. A more accurate continuous
simulation HSPF analysis may conclude that standing water constraints make it difficult or
imposs_le to provide the necessary levels of flow control using open water facilities adjacent
to the airport.

11. The SMP does not address whether open water durations have been analysed for any of the
facilities proposed in the SMP. On page 2-10, the SMP concludes that "lndividualpond
designs wouldhave to be analyzed "The SMP provides no text or documentation to show that
any of the proposed ponds have been so analyzed or are feasible in light of the open water
duration constraint. When the analyses are made, it is critical that this be done with HSPF
continuous simulation modeling, not the simplified method presented on SM:P page 2-9. The
feasibility of the Miller Creek Detention Facility expansion is particularly uncertain given its
location in natural topography where it may be difficult or impossible to satisfy the detention
pond design guidelines summarized on SMP pages 2-10 and 2-11. Those recommendations
include using steep side slopes and deep pond depths, and eliminating wetland vegetation by
lining the pond with riprap or quarry spalls.

12. The design performanceof individual facilities is not substantiated in the SMP. It is impossible
fi'om the information provided in the SMP to determine or verify what performance standards
are being applied, the point(s) of compliance, and whether the facilities achieve the required
level of flow control.

We willuse the proposed Walker Creek facility as an example of the lack of basic information
to verify facility feasibility and performance. SMP Table 4-6, "Summary of stormwater
detention required for Master Plan Update Improvements," (pg 4-17) indicates that a 6.6 acre-ft
Third runway middle vault or pond is required to provide Level 2 flow control in the Walker
Creek watershed. We are unable to find any information in the SIV[Pwhich gives the facility's
proposed physical location, the facility design tributary area, the facility discharge point, the
acreage of Walker Creek basin which will be affected by the airport expansion, the land use
changes which the airport expansion will cause in the Walker Creek basin, the target (existing
conditions) peak flows and flow durations for runoff from the affected area of the Walker
Creek, or simulated post-development peak flows and flow durations downstream of the
proposed Walker Creek detention facility. A detailed review of the subbasin parameter tables
(SMP Appendix B) found that the SM:P has assumed future land use conditions in the
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headwater area of Walker Creek, subbasin 20, which are identical to existing conditions even
though a portion of this subbasin will be convened from forest to runway under the proposed
development. This lack of basic information in the SMP makes it impossible to assess or
confirm facility adequacy.

Comment Group III
Establishment of target flows which may be much too high andwould worsen existing problems

along the Miller and Des Moines creek systems.

13. The SMP (pg 2-3) adopts an "Enhanced Level 1 flow control standard" which ignores the
Ecology Minimum Requirement for limiting the peak rate of runoff from individual development
sites to 50 percent of the existing condition 2-year, 24-hour design storm. Control is instead
provided to a lesser standard of control to 100% of the 2-year, 10-year, and 100-year storms.
This lesser standard allows for significant increases in peak discharges for events which occur
more fi'equently than once in two years, on average, and provides no control over increases in
the duration of erosive flows. A peak flow of about 50% of the 2-year peak flows is important
to providing environmental protection because under undisturbed (forested) basin conditions
this generally reflects a threshold flow at which channel erosion begins to occur. The point
here is that failure to comply with the Ecology flow control minimum requirement (to 50% of
2-year flow) is likely to cause increases in erosive streamflows.

14. The SMP (pg 2-5) states that "'Re-introducing streams to pre-developedflow regimes may
have serious consequences...unstable channel conditions may again result that may require
years for the streams to adapt to." This argument is used in the SMP (pg 2-6) to support that
"for the purposes of establishing a target pre-developed flow regime for the Level 2 standard
retrofit scenario, a uniform watershed imperviousness of 10 percent is assumed." There are two
serious problems here:

First, the argument that restoring "natural" flows will have serious consequences manifested as
unstable channel conditions for years to come is speculative and unsubstantiated and provides
a weak excuse for establishing elevated discharge rates as the performance target for
stormwater facility design. Adoption of elevated discharge rates as performance target_
reduce the size and cost of stormwater detention facilities but is inconsistent with efforts to
restore the natural conditions of these streams.

Second, application of this methodology has resulted in target peak flows !n the_
basin which are significantly .hJgh_ than the current-conditions peak flows._Something is
seriously wrong with this: all other studies indicate that the streams are degraded because the
flows are already too high. We are unable to determine why the SMP is showing target pre-
development flows substantially higher than current conditions flows because the SMP
documentation is incomplete and the models used to determine the target and existing
conditions flows are not provided. The discrepancies/problems with the target peak flows can
be found in the Natural Resource Mitigation Plan Document, Table 6.1-2. If these targets were
to be accepted and applied, then the SMP would appear to be recommending that the 2-year
flow at the Miller Creek Detention Facility should be increased by 24% above current

conditions and that the 100-year flow should be increased by 92% above current conditions.
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S_ Figure4-5showsthattheproposedtargetflows-forMiUerCreekaresignificantlyhigher
than under current conditions for nearly all discharges. Application of these target flows would
expedite the design and construction of economical stormwater facilities, but would most
certainly worsen erosion and flooding along Miller Creek.

15. The SMP does not state whether the same uniform 10% effective imperviousness is also used
for establishing Level 2 flow control targets for areas of new development, and does not
provide sufficient documentation to describewhat exactlywas done. Lack of adequate analysis
and design documentation in the SMP is problematic. If the same assumption of uniform 10%
imperviousness has been used to establish flow targets for areas of new development, the
resultant fadlity designs willfail to meet King County and Ecology minimum requirements and
will cause unacceptable increases in erosive streamflows.

16. The SMP does not provide any information to describe the results of calibration of the Miller
Creek HSPF model. SMP page 3-11 states that the HSPF model for Miller Creek was
calibrated at two locations and implies that runoff data from several major runoff events in late
1995 and early 1996 were used as the basis for calibration. (This and other text implies that the
current model is different from the 1995 Montgomery Water Group model which was based
on calibration to events in 1990 and 1991.) The SMP does not provide any text or discussion
on how the model was calibrated or the success of the model in reproducing recorded
streamflows. SNIP page 3-11 gates only that "Plots of the HSPF calibration for Miller and Des
Moines creeks...are shown in Figure B-3." However, calibration plots for Miller Creek were
not provided in our copy of Figure B-3 or elsewhere in our copy of the SMP document or its
appendices. Without this information, we have no way of assessing whether the HSPF-
determined target flows for existingconditions are reasonable or if they are too high and would
worsen problems of channel erosion. We suspect that problems with model calibration of the
1WallerCreek model may be responsiblefor the highly-questionable SMP target flows identified
in comment 14 above.

17. The report for the 1995 Montgomery Water Group HSPF model for the Miller Creek is
presented as FEIS Appendix G; it is not known how similar the SMP "final" model is to this
1995 version. The Miller Creek I-ISPF hydrologic model described in FEIS Appendix G is
poorly calibrated and not well suited for establishing accurate target flow characteristics for the
design of site stormwater facilities. The "red flag" for concern is raised with calibration results
for IvfiUerCreek below Lake Reba, for which (pg G- 17) "the simulated flow volumes were only
60 percent of the recorded flow volumes", and for which basin "impervious areas had to be
significantly reduced to achieve a good match of peak flows." The modeled upper basin area
tributary to Lake Reba is 1,999 acres, which comprises about 43% of the total basin area for
Miller Creek at the mouth.

The FEIS states (pg G-16) that good calibration results were achieved at the lower Miller Creek
gage for both peak flows (89% match) and flow volumes (99% match). However, since upper-
basin flow volumes to Lake Reba were undersimulated by 60%, a good volume match at the
lower gage could only have been achieved by significant overestimation of flow volumes in the
2,639-acre incremental tributary area between Lake Reba and the downstream gage. The data
indicate that flow volumes from lower basin areas are overestimated by about 45% above "true"
flow values if the gage data are considered to be reliable. The proposed 3rd runway and airport
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expansion areas are all located in the lower basin areas. This means that the target flows (at
least as indicated by flow volumes) may be significantly too high relative to actual existing
conditions. In a similar vein, under-simulation of runoff volumes into Lake Keba (or the co-
located Miller Creek RDF) will result in over-estimates of the level of flow control produced
by detention in that facility.

18. It is unclear how stormwater runoff from areas tributary to the Industrial Wastewater System

(IWS) has been handled in the modeling and what effect this has had on model calibration and
target flows. Significant land areas are involved: the IWS handles runoff.from about 254 acres
under existing (1995) conditions and will be expanded to handle runoff.from about 320 acres
in the future. According to the report for the 1995 Montgomery Water Group (MWG) HSPF
model, areas tributary to the IWS were not included in the HSPF model. However, these areas
may in fact influence streamflows. The MWG report (pg G-8) indicates that the IWS has a
hydraulic capacity of between the 10- and 25-year storm events and that overflow during more
extreme events will overflow to the stormwater system. SMP Table 3-5 (pg 3-9) lists IWS

areas totaling 78 acres which depend on pump systems with a capacity of only 6-month or 2-
year events, after which runoffwill overflow to the stormwater system. If the HSPF modeling
and detention facility designs have ignored runoff contributions from the IWS areas, as seems
to have occurred in the 1995 MWG study, the detention facilities will be undersized and not

meet performance objectives for events which exceed the IWS system capacities. SMP pg 3-9
states that the most recent hydraulic models have incorporated appropriate flow splits between
the IWS and stormwater systems. There appears to be an inconsistency in that the old (1995)
model which excluded all IWS areas identified a need for 92.0 acre-feet of detention storage

whereas the current SMP (pg 4-15) which is supposed to include stormwater overflows from
the IWS is indicating a lesser requirement of 76.6 acre-feet of storage.

Comment Group IV
Miscellaneous Comments.

19. The SMP does not adequately assess or incorporate the use of infiltration facilities. SMP pg
5-2 acknowledges that "'infiltration is the highest prionty for stormwater control" according
to Ecology, but does not commit to providing any infiltration of stormwater. Instead, the SNIP
_tates (pg 5-4) that "the proposed stotmwater facility locations wouM be investigated for

feasibility as infiltration facilities" and concludes with "'because expected base flow impacts
are minimal, reduced infiltration wouM not adversely affect the success of the proposed
mitigation. "' Infiltrationis given a very low priorityin the SMP, inconsistent with King County
and Ecology guidelines.

20. The SNIP does not adequately assess the opportunity for creating artificial aquifer storage,
which was one of the conditions identified in the Governor's Certificate for the project. The

SNIP concludes (pg 2-14) that "a man-made aquifer within the nmway embankment is not a
viable option" This conclusion is however inconsistent with SMP pg 5-2 which states that
"additional recharge from the new fill embankment" is expected to be a significant base flow
input. In order to satisfy this condition from the Governor's Condition, an analysis needs to be
performed which examines the feasibility of infiltrating runoff from stormwater vaults
constructed in the fill for the 3_ runway. The geotechnical analysis should focus not so much
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onconstructingsomesortofundergroundswimmingpoolbutratherontheviabilityofsafely
collectingtheinfiltratedwater(afteritpercolatesthroughover100verticalfeetoffill)sothat
thestabilityofthefillbodyisnotinanyway compromised,Thefi,IIsoilsareprojectedtohave
hydrologiccharacteristicssomewherebetweentilland outwash,and willhavesignificant
infiltrationcapacitytosoakupmostoftherainfallwhichfallsonunpavedareasoftherunway.
Subdrainsystemsinthefillbodyareexpectedtobeanessentialelementofthegeotechnical
designtodealwiththisseepageflow.The missingpartof"theanalysisistodeterminehow
muchadditionaladditionalwater(frompavedareasoftheairport)canbesafelyintroducedinto
thefillbodyandcollectedbytheengineeredsubdrainsystems.

2I. Some oftheconclusionsinSMP AppendixA areincorrectandarebasedon a questionable
interpretationofthehydrologicmodelingresults.TheconclusionsinAppendixA TableIthat
dischargeratesfromtheNorthSDN basinsarelowerin1998and1999-2000thanin1994are
not entkely correct. The supporting data presented as HEC-FFA frequency curve plots show
that this is true for most return periods, but not for 100-year conditions. The Appendix A plots
are annotated to indicate that the HEC-FFA results have been ignored for 100-year conditions
and that the study conclusions are based on a nonstandard and highly questionable method of
flow frequency analysis which produces results opposite to those which would have resulted
from a conventional analysis.

In summary, there appear to be major deficiencies in the analysis which may result in significant
adverse impacts to the natural streamsystetm if'the current version of"the Preliminary Compi-ehensive
Stormwater Management Plan (SMP) is approved and implemented as a basis for mitigation of
project impacts. We request on behalf of the Airport Communities Coalition that, prior to regulatory
certification or approval of the proposed 3'e runway project, the applicant be required to respond to
the SMP issues we have raised in this letter, and that we be granted the opportunity to provide
followup review and comment on that response.

Sincerely,

NORTHWEST HYDRAULIC CONSULTANTS, INC.

William A. Rozeboom, P.E. K. Malcolm Leytha_h, Ph.D, P.E.
Senior Engineer Principal

Enclosures: vitae.

cc: Peter Eglick, Helsell Fetterman LLP, FAX (206) 340-0902
Kimberly Lockard, Airport Communities Coalition, FAX (206) 870-6540
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20. See response to 4G-10A (18, 19).

21. See response to 4G-10A (3, 17).

4G-lOB Northwest Hydraulic Consultants, Inc.

1. On September 4, 1997, the Port and the City of SeaTac entered into an Interlocal
Agreement (ILA) that established the standards and requirements for surface water
management. This agreement provides, in material part, that the Port shall follow:

... the standards and requirements for surface water management as
contained in the King County Surface Water Design Manual and King
County Code Chapters 9.04 & 9.08 as existing on the date of the
agreement, except (a) specific County permitting procedores (e.g. KCC
9.04.09) and (b) to the extent FAA or other federal requirements take
precedence over local surface water requirements.

(ILA, p B-4, para. 4, see also attachment B-4.)

These stormwater management requirements are met through the Port's Stormwater
Management Plan (SMP). The SMP uses the King County Design Manual (the
Manual), the Stormwater Management Manual for the Puget Sound Basin (the
Ecology Manual), and the Governor's Certificate (as it applies to stormwater
management) as the basis for stormwater management for its Master Plan Update
projects. In addition, stormwater requirements identified by the resource agencies
that are unique to the Master Plan project are also used. The SMP demonstrates
compliance with applicable performance standards. The manual process is required
of applicants seeking approval from King County. The SMP addresses all of the
relevant standards required by the Manual, in addition to meeting the performance
goals and objectives of stormwater management described in the referenced design
manuals.

2. This comment refers to a procedural process that the Port is not obligated to follow.
The Port's SMP meets the intent of the process described in the Manual. In addition,
the information provided in the SMP is substantially the same information required
for this process and would likely satisfy this requirement if it were applicable.

3. The Port is not required to meet the procedures or process of a Master Drainage Plan
(MDP). The SMP includes key plan elements, including the proposed facility
locations (Figure 4-4), service areas (Tables 4-3 and 4-6; Figaare 4-3), and discharge
points (Appendix D). The standards for open water facilities are included in section
2.4.2. An analysis of the embankment infiltration was provided in Appendix B of the
Revised Draft Wetlands Functional Assessment and Impact Analysis report.

4. The SMP provides sufficient basin mapping, as shown in Table 4-3 and Figures 3-2,
4-2, and 4-3. The SMP also demonstrates how basin areas are unchanged (see
sections 2.4.1, 4.3.3, and 4.3.4).

The Industrial Wastewater System (IWS) diversions are compliant with the Manual
standards. This diversion is equivalent to the King County approach to allow direct
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discharges to large water bodies and is similar to high-flow bypass pipes that are used
_ to control peak stream flows and stream erosion. In addition, the IWS reduces water

quality impacts. Post project flow duration curves demonstrate that proposed
"middle-flow" values of one-half the two-year flow are equivalent to existing flows.

5. The Port's SMP demonstrates that Level 2 flow controls are applied to all Master

Plan projects, which is the flow control standard required when a "Severe Erosion
Problem" has been determined by the off-site analysis. Thus, off-site analysis is
unnecessary to determine the applicable standard, since the flow standard for a
"Severe Erosion Problem" is applied.

6. The Port's SMP demonstrates that Level 2 flow controls are applied to all Master
Plan Update projects regardless of whether "severe erosion" problems exist (the
comment notes that Level 1 is what is normally required for urbanized areas such as
SeaTac). See page 2-4 for peak flow control standards and Comment (5) above.

7. This comment applies only to Des Moines Creek facilities because the Miller Creek
facilities are already designed to meet the Level 2 flow standard. In the Des Moines
Creek basin, the Des Moines Creek Basin Committee proposes construction and

operation the Des Moines Creek Regional Detention Facility (RDF). The purpose of
the RDF is to mitigate existing flow impacts and moderate peak flow impacts from
long duration peak flows (the intent of the Level 2 standard). Therefore, additional
Level 2 peak flow controls for the Master Plan projects are not needed for the Des
Moines Creek basin. It would be of no significant ecological benefit to "over-detain"

' stormwater by meeting the Level 2 standard in both the on-site Port facilities and the
RDF. However, in the event that the RDF is not constructed by the Basin
Committee, the SMP (see page 2-4) indicates a contingency plan to build additional
facilities to meet Level 2 detention.

As indicated in the comment, Ecology has proposed new language that requires
continuous flow simulation to design flow controls. The SMP used continuous flow
simulation modeling and therefore, the intent of the Ecology Manual has been met.

8. Stormwater conveyance standards are described by FAA Advisory Circular
AC150/5320-5B-Airport Drainage. The Port is required to comply with those
standards.

9. See response to Commonly Asked Question I.

10. Review of section 2.4.2 (pg. 2-7) of the SMP demonstrates that the standards and
methods described to calculate probable open water duration and wildlife controls are
valid and adequate to meet the Port's wildlife control standard. "This duration of
standing water in stormwater ponds is measured starting at the end of the
precipitation event. For purposes of this analysis, it can be assumed that the
precipitation event ends when the pond reaches the peak storage volume. Therefore,
the duration of open water is calculated as the time it takes for the pond to drain,
starting at the maximum storage of the 2-year design storm event." In other words,
the open water duration standard is measured from the end of the storm, but assumes
that the pond is at the 2-year flood stage when the storm ends and the pond starts to ,r.-tO
drain. This is a conservative assumption, since the pond would begin draining from ¢,D

a,'
Responseto401/404comments 228 March10,2000Reference:1996-4-02325



its peak stage immediately after it reaches peak stage, but the duration measurement
would not begin until the storm had stopped.

Section 2.4.2.4 lists several detention design requirements to minimize wildlife
attraction, including covering the entire facility. The Port has demonstrated the
ability to construct large underground detention facilities, and has successfully
reduced wildlife use of other large impoundments with netting. Fignre D-1 in the
SMP technical appendices shows proposed detention ponds with a "double-cell"
design where the smaller, second cell is the area where more frequent standing water
may be present. This smaller area could be readily covered to reduce wildlife
attraction.

11. The SMP addresses open water durations (see Table 2-1) for two typical stormwater
facilities under enhanced Level 1 and Level 2 standards. The results show that even

under Level 2 flow controls and the conservative draining assumption described in

the response to the previous comment, the ponds would drain the 2-year storm within
48 hours. During final design, the actual pond performance will be tested. The
ponds would be tested using applicable input from the HSPF model.

The Miller Creek Detention Facility (MCDF) expansion would be constructed in a
non-wetland area (see section 4.2.3.1, pg. 4-7). Grading plans are shown on Fignre
D-3, indicating the proposed pond slopes. No deep ponds would be constructed for
expansion. The expansion area would be graded to be free-draining to prevent
wetland establishment. The proposed bottom elevation of the expansion is elevationi°

270. The minimum pool elevation of the MCDF is elevation 264, which means that
the expansion area would not be frequently flooded. The wildlife control guidelines
will be met in the MCDF expansion.

12. Performance standards (section 2, Table 4-6), proposed facility locations (Figure 4-
4), service areas (Table 4-3 and Figure 4-3), discharge points (Appendix D), points of
compliance (Table 4-7) and results of the analysis (Table 4-7) are all provided in the
SMP.

13. The Port's enhanced Level 1 flow control is proposed for the Des Moines Creek
facilities only. The Miller Creek facilities are designed to meet the Level 2 flow
standard; accordingly, this comment does not apply to those facilities. The purpose
of the Ecology Manual 50 percent flow reduction standard is primarily to account for
the inability of event models to sufficiently characterize hydrologic and climatic
conditions in the Puget Sound region. While event models are adequate for
analyzing small development sites, continuous simulation hydrologic models are
more appropriate for large-scale projects that have more significant watershed
effects. Ecology has proposed new langnage that requires continuous flow
simulation to design flow controls (which has been used for the SMP). The Port
detention facilities are designed to meet the flow standards using a continuous flow
model, which is consistent with the intent of existing and proposed Ecology
standards. The construction and operation of the Des Moines Creek Regional
Detention Facility (RDF) will mitigate existing flow impacts and moderate peak flow
impacts from long duration peak flows as intended by the Ecology Manual. In the
event that the RDF is not constructed by the Basin Committee, the SMP (see page 2-
4) indicates a contingency plan for additional Level 2 detention. The intent of the
existing Ecology Manual and proposed Ecology Manual standards has been met
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_' through the proposed SMP standards and analysis. The statement in the comment
that the proposed Master Plan Update projects are likely to cause erosive stream
flows is incorrect considering that the application of Level 2 standards are
specifically intended to control areas with extreme erosion hazard.

14. The proposed stormwater plan will not increase peak flow rates above existing peak
flows. Target flows are calculated to determine the flow regime that would not
exceed a stream's ability to maintain equilibrium between erosion and agvadation.
Both Des Moines and Miller creek watersheds have been developed for many years,
the creeks have changed somewhat in response to their modified developed
hydrology. In the Des Moines Creek Basin, the target flow regime was determined in
a study by the University of Washington (see Des Moines Creek Basin Plan Regional
Detention Facility Engineering Report 1999). The flow regime determined for Des
Moines Creek was compared to a target flow regime modeled for a watershed with
10 percent effective impervious area, rather than its actual effective impervious area.
The results of both analyses compared very closely, as shown in Figure 4-5 of the
SMP.

There appears to be some confusion regarding the relationship of the Level 2 flow
standard to the target flow regime. The purpose of the target flow analysis is to
establish a flow regime for existing conditions that is protective of fish habitat and
will not exceed a streams ability to maintain equilibrium between erosion and
aggradation. In other words, what should the flows in the creeks be without

considering the Master Plan projects or the Miller Creek Detention Facility? The
-. target flow rate assumes that the runoff effects of existing basin imperviousness

would be reduced from the current effective impervious areas to 10 percent
impervious. The Level 2 benefits of the existing Miller Creek Detention Facility are
then considered. Figure 4-5 of the SMP demonstrates that the target flow is in fact
below the existing flows resulting from more frequent small storms. Once the target
flow is established, impervious area from the Master Plan Update projects is added
and additional detention that is specifically needed for Master Plan Update projects is
determined. The performance standard requires that there be no increase in the
established target flow. Figure 4-5 of the SMP demonstrates that the flow duration
curve for the proposed condition is lower than existing flow duration curves for all
flow frequencies.

15. The SMP describes existing conditions for establishing Level 2 flow controls (see
section 2.3.3, 2.3.4.1, and 4.3.2). Peak flow magnitude and duration would not
increase, as demonstrated on Figure 4-5 of the SMP. The 10 percent impervious area
assumption is used to determine retrofitting standards for the STIA areas that drain to
existing or proposed detention areas. What this means is that assumed existing flows
are modeled assuming that the basin is reduced tol0 percent impervious, which
would lower allowable peak flows. For areas of new Master Plan development,
primarily the west side development where the third runway is proposed, impervious
area existing in 1994 is assumed. It is very unlikely that the Master Plan projects
could increase erosion and peak flow magnitude and duration in the creeks with
proposed target flows that reduce existing condition flows and additionally mitigate
peak flows from the airport project to the Level 2 erosion protection standard.

16. Miller Creek model calibration is not related to the selection and results of target
flow analysis in the Miller Creek basin. See response to comment 4G-10B (14).
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Calibration of the HSPF model for Miller Creek has been periodically refined since

1990 as additional monitoring data and research results become available. The most
recent revisions (1999) were directed at achieving a closer match between recorded
and simulated peak flow and runoff.

Of the 16 essential parameter values that were used to calibrate the 1995 and 1999
model versions, three parameters (DEEPFR, INTFW, and IRC) were adjusted in
1999 to better match local conditions. All but the three adjusted parameters are
similar to the regional parameters developed by the U.S. Geological Survey for
Western King County (Dinicola 1990). The effects of the adjusted parameters, a
comparison to the regional values for these parameters, and the effect on modeled
output are evaluated in Table 1.

Table 1. Comparison of HSPF calibration parameter values for 1995 and 1999

Parameter-Definition Change From 1995-1999 Model of Existing Comparison to 1990 Regional Calibration

Miller Creek Basin Condition Parameter Values (Dinicola 1990)

Change Effect Difference If Regional Value
Were Used

DEEPFR - fraction of groundwater that Decreased from 0.8 Less subsurface Not provided in 1990

does not discharge to surface water within to 0.3 in till covered water is lost to the study: however

modeled area area of modeled deep aquifer: results subsequent study

basins in greater discharge estimates this to be less

to stream up to 0.17 in till
covered areas

INTFW-index of the amount of water that Increased index from Results in greater Increase from regional Greater runoff from
infiltrates and flows as shallow subsurface 1.7 to 6.0 in till amounts of value of 3.0 till covered areas

flow (i.e. interflow) covered areas inter'flow and rapid will increase flow

discharge to stream volume

in till areas

Decreased index Reduces runoff No difference

from 1.7 to 0.0 in from these areas

outwash areas with

forest cover

IRC-Interflow recession parameter that Increased from 0.12 Decreases discharge For till areas, the Longer interflow

governs the rate at which interflow drains to 0.5 in till covered rates of interflow modeled value is les_ response increases

from pervious surfaces areas, and to 0.7 in from till and than the regional value recession limb of

outwash covered outwash area to of 0.5 storm hydrographs

areas Miller Creek.

Note: J In Bauer and Mastin. 1997. Recharge from precipitation in three small glacial-till mantled

catchments in the Puget Sound Lowland, Washington. U.S. Geological Survey. Water

Resources Investigations Report 96-4219.

The effects of the changes from the 1995 to the 1999 model shown above are (1) an
increased base flow, (2) an increase in interflow, with corresponding reduction in
peak flow (but preservation of runoff volume), and (3) a reduction in the rate of

, interflow discharges into the stream. The changes improve the correlation between
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recorded and simulated runoff volume, and better match the simulated peak flow
,.. ,

rates relative to the recorded flow peak rates. '

The adjustments in the parameters between 1995 and 1999 model versions resulted in

values that were closer to regional parameters developed by U.S. Geological Survey

(Bauer and Mastin 1997). These studies report the fraction of precipitation that is
lost to deep groundwater in till-covered areas averaged 4.0, 13.9 and 16.7 percent of

precipitation. The studies used two methods to determine the water budget and both
methods provided in similar results. In general, changing the INTFW and IRC

parameters to the regional values will increase the base flow estimate and reduce the

peak flow of the model.

The changes in these values are warranted because they are consistent with the

parameter values found in the regional studies. Use of the values result in a closer
match of monitored to simulated runoff volumes, as is shown below.

Miller Creek HSPF Model Calibration

The HSPF model is accurately calibrated and suitable for characterizing target flow

conditions in the project-related watersheds. This is further demonstrated in the next
section.

Table 2 compares recorded average monthly and peak hourly-recorded flow to

simulated flow values for the period from 1993 through 1996. The Miller Creek
Detention Facility (MCDF) was constructed in 1992; however, there were changes

made in 1995 to the outlet gate setting that affect the hydraulic routing through the
detention pond. The last two years of the record (1995-1996) are the best suited to
evaluation of the HSPF model calibration.

Table 2. Relative percent difference between recorded and simulated flow for 1995-1996
period of record

Average Peak Hourly Flow
Monthly Flow Difference, %

Gauge Location Difference, %

MCDF 11 26

Miller Creek Mouth 3 17

As shown in the table, the model average results are approximately 11 percent greater

than the recorded volume and 26 percent greater than the recorded peak flow for the

recent monitoring period between 1995-1996 at the MCDF. At the mouth of Miller
Creek, the model results average approximately three percent greater than the

recorded volume and 17 percent greater than the recorded peak flow. These results

are close to the stated goals in the FEIS (pp. G-12: G-13), particularly with respect to

achieving a good match of flow volumes to within plus or minus 10 percent (on
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e . .- average). In comparison to the 1995 model results for Miller Creek, the 1999 model
," results are an improvement because runoff volume is a closer match to recorded flow

at the MCDF and peak flows are not underestimated at the mouth.

As noted in the FEIS, emphasis was placed on calibrating the model to accurately
simulate the peak flow events in the record in order to accurately estimate the peak
flood flow frequency curve. Figures 4 and 5 included in this response show a
comparison between the monitored and simulated results at the MCDF and the mouth
of Miller Creek for 1995 through August 1996. These figures show the close
correlation between the recorded values and simulated flow frequencies.

The goal of the calibration process is to obtain a set of parameters so that the model
will respond to the full set of physical events that it represents and thereby serve as a
useful decision tool. The model will not simulate every event exactly because of the

model's abstractions of the physical processes, the variability in the precipitation
patterns (such as rainfall spatial and temporal distribution), and the variability in the
geophysical parameters that affect soil conditions and subsurface flow. The model is
used to determine how measures such as detention facilities affect relative differences

between two conditions. Therefore, if peak flow volume is slightly overestimated for
the base condition, the same factors apply toward overestimation in the future
condition. Elimination of the last ten percent error does not improve the utility of the
model for decision-making purposes.

Flow Volume and Target Flow Verification Discussion

' The hydrogeologic characteristics of Miller Creek are significantly different as
indicated by the following charts of soil and impervious cover. Note that the soil is
predominately till in the basins above SR 518 (Lake Reba outlet) and predominately
outwash below this location. The runoff responses are greatly different and explain
the increase in volume generation in the intervening tributary are between Lake Reba
and the mouth of Miller Creek estimated by the HSPF model.

AR 014656
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_: Figure 6. Land use and soil conditions in the Miller Creek Basins
_j

MillerCreekBasinsBelowSR-518 MillerCreekBasinsAboveSR,.518

EIA

°1ELA Wetland
24% Td[ I%

Fil: _11Wetland
2% 48%

RII Out_r_h
2% Oul_,rdSh 29%

" 40%

The amount of precipitation that returns to the creek from groundwater recharge for each

soil type is compared in Table F-1 from the SMP for various land cover types. The

average direct runoff (sum of surface runoff, interflow, and groundwater discharge)
response from till (forest and grass) is 64 percent of rainfall versus 68 percent from

outwash (forest and grass).

Considering that the area downstream of SR 518 is 2.2 times the area upstream, it is
possible for there to be increased direct runoff difference between the two areas.

Therefore, it is expected that there will be differences between the direct runoff
volume from area upstream and downstream of Lake Reba because of hydrogeologic

characteristics. The reviewer's assumption that underestimation of runoff volume
above SR 518 can only be compensated (to calibrate the model at the mouth) by

overestimating the runoff volume downstream of SR 518 is erroneous. Runoff
volume is a function of soils, hydrogeologic conditions, as well as drainage area.

Further information to show that the model reproduces the monitored runoff volumes

is presented in Figures 7 and 8. These figures show flow duration curves for

recorded data versus simulated data for periods between 1995 to 1996. Note that
there is a close match between the recorded and simulated percent chance that flow is

exceeded. There are reasons to suspect that gate operation or flow recording
problems may have altered the peak outflow at the MCDF for at least two significant

runoff events in this time period which may explain differences between recorded

and simulated flows during extreme events.

However, the percent of time the differences on Figures 7 and 8 occur are

approximately 0.1 percent or about 12 hours or less during the period of record

shown in the figures. The intermediate locations between MCDF and the mouth,
such as at SR 509, will have less difference between monitored and simulated

conditions since the peak flow shown in the figures is underestimated for a short time
period upstream at MCDF and overestimated for a similar time period downstream at

Response to 401/404 comments 236 March 10,2000
Reference: 1996-4-02325

AR 014659



1 1,..._

""1
Jl
L,L,,

."
y o z

_" .<C

.. 0 _ 0

,:,.,-

o.._ .,r"--

•" It

AR 014660



L

c_

G'_ c.O

- -___ _ _
_ C_

/
• _ ._

r _ _z- ;. _ _

C2_

- _ _:
0

. _....1

0 _ I

•"-... puo_s Jed_ :!qn_ur '_Ol_W_>aJ_,S

AR 014661



the mouth. The HSPF model is sufficiently accurate to establish the target flow
regime. (Dinicola 1990, Bauer and Mastin 1997)

17. See response to Comment 16 above.

18. The IWS flows have been included in the hydrologic models. Section 3.2.2, pg. 3-9,
final paragraph indicates that the hydrologic model considers flow diversions from
IWS areas.

19. Infiltration is a high priority stormwater management technique when appropriate site
conditions are present. Section 5.1.2 describes the analyses and conditions under
which infiltration will be used. To demonstrate that the Port could adequately
provide the required stormwater detention, infiltration was assumed to not be
available, which means that infiltration would provide additional stormwater control,
if feasible. The Port would provide infiltration facilities if feasible, considering the
potentially positive wildlife control benefits. The reviewer omitted a key phrase
when quoting the SMP. The complete quote (with the omission in italic), "The
proposed stormwater facility locations would be investigated for feasibility as
infiltration facilities as part of the stormwater management design report for the
proposed facilities. Proposed facilities would be designed and constructed as if no
infiltration would occur; therefore they would be large enough to reduce peak flow
as required. Because expected base flow impacts are minimal, reduced infiltration
would not adversely affect the success of the proposed mitigation." The reviewer's
assertion that infiltration is given a very low priority in the SMP is incorrect.

; !

_._.' 20. Section 2.4.5 of the SMP describes the unfeasibility of creating an enhanced
artificial aquifer (emphasis added). Considering other geotechnical considerations,
this is a prudent decision. However, the Port has identified the potential for "natural"
recharge into the proposed embankment (Appendix B of the Revised Draft Wetland
FunctionalAssessment and Impact Analysis report (Parametrix 1999)). The potential
flow benefits of the embankment have been left out when calculating base flow,
which means that future base flow from the embankment has likely been
underestimated. The Port has not described this as potential mitigation because the
primary objective of the design must be stability; including the potential flow
benefits. Base flow mitigation from the embankment cannot be committed to in the
event that the embankment cannot contribute to base flow without compromising
stability. As described in the SMP, base flow impacts are mitigated, and flow from
the embankment need not be quantified.

The Governor's Certificate does not require that stormwater be infiltrated from the
stormwater vaults. This would be infeasible for the same reasons described above.

21. The flood frequency curves for the 1998 and 1999-2000 conditions for the Miller
Creek stormwater drainage system subbasins, which comprise the basins located at
the north end of the airfield, show a flood peak for the 100-year event based on the
expected probability curve that is estimated to be greater than the 1994 condition.
The 2- and 10-year flood magnitudes are, however, less than the 1994 condition. The
purpose of these curves is to determine the interim flood probability and performance

: .. of the Miller Creek Detention Facility during the time between the report date and
'. ' construction of the Miller Creek expansion. In other words, what is the probability

(and predicted flow) of a flood to occur that will exceed the target flows in the

Responseto401/404comments 239 March10,2000
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".. MCDF before the facility is complete, and what is the relative magnitude of impact.
The increase in the 100-year flood peak flow rate for the two conditions is shown
below:

1994 Q 1998 Q 1999-2000Q

Flow (cfs) 62 67 66
Change from 1994 (cfs) 5 4

The increased discharge volume of the above differences is approximately 0.3 and
0.4 acre-ft. This amount of additional storage is approximately two percent of the

proposed expansion to the Miller Creek Detention Facility which is required for the
154th/156th St Relocation scheduled for construction in year 2000.

4G-10C Mark C. Rutsick

1. The Revised Draft Biological Assessment (BA) (Parametrix 1999) describes the
potential for chinook salmon to use the project area. Potential impacts to chinook
were not discussed in previous documents because chinook are not documented in
any of the streams within the project area. Chinook salmon are found within Puget
Sound and likely use the near-shore and estuarine habitat at the mouths of Miller and
Des Moines creeks; however, no impacts to these habitats will occur as a result of the
construction of the Master Plan Update improvements. The ESA determination for
chinook salmon as described in the biological assessment is "may affect, not likely to
adversely affect." See response to 4G-10A(20).

2. See response to 4G-10A (18).

3. The presence of coho salmon within Miller and Des Moines creeks has been
described in various documents including the DEIS (1995), the FEIS (1996), and
referenced in various appendices to the FSEIS (1997) (i.e., Revised Draft Natural
Resource Mitigation Plan and Appendix F). The DEIS (Landrum and Brown 1995)
and the FEIS (1996) identify that both Miller and Des Moines creeks historically
supported large runs of coho salmon and small runs of chum salmon. These reports
also state that currently, both creeks continue to support reduced runs of coho, which
are largely maintained by annual releases of hatchery-reared fingerlings raised by the
Des Moines Salmon Chapter of Trout Unlimited. In addition to anadromous fish,
these reports describe other fish species that use the creek systems. For instance sea-
run cutthroat and pumpkinseed sunfish are found in both creeks, whereas resident
rainbow trout, bluegill, black bullhead, and largemouth bass are primarily found in
Des Moines Creek.

4. Even though the chinook salmon. Puget Sound ESU, and bull trout were listed as
threatened species after issuance of the FEIS and FSEIS, those listings do not require
the preparation of another SEIS. As documented in the BA, the Port's Master Plan
Update development activities are not likely to have an adverse impact on the fish or
their habitat. The mere listing or proposed listing of an ESA candidate species is not

significant new information that requires a supplemental EIS. The BA accurately
reports on the expected biological impacts of the project to these species. NEPA
permits the Corps to rely upon supplementary documentation that was not included in
an environmental impact statement when, as in the present case, that documentation
has been made accessible and available to the public. See response to 4G-6(2).

Responseto401/404comments 240 March10,2000
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February 15,2001

U.S. Army Corps of Engineers
Regulatory Branch
Post Office Box 3755
Seattle, Wash_gton 98124-2255
AT'IN: Jonathan Freedman, Project Manager

Washington State Department ofEcolom/
Shorelands and Environmental Assistance Program
3190 - 160* Avenue Southeast

Bellevue, Washington 98008-5452
ATTN: Ann Kenny, Environmental Specialist

Subject: Comments on stormwater, hydrology, and hydraulics aspects of proposed 3rd
runway and related development actions at Seattle-Tacoma International Airport,
Corps Reference No. 1996-4-02325.

Northwest Hydraulic Consultants has been retained on behalf of the Airport Communities Coalition
to provide technical reviews of stormwater, hydrology, and hydraulics elements of proposed
development actions at SeaTac airport. Our comments on the November 1999 version of the project
stormwater management plan and related environmental documents were submitted to Ecology and
the Corps in a series of three letters dated 11/24/99, 5/3/2000, and 7/31/2000. Our comments on the
August 2000 version of the stormwater management plan were submitted to Ecology (but not the
Corps) in a series of four letters dated 9/7/2000, 9/2112000, 9/25/2000, and 9/2712000. The purpose
of this letter is to record our review comments on the December 2000 version of the documents listed
below.

• "Comprehensive Stormwater Management Plan; Seattle-Tacoma International Airport Master
Plan Update Improvements" dated December 2000 by Parametrix, Inc.- Also reviewed were
the separately-bound (as Volumes 2 through 4) Comprehensive Stormwater Management
Plan Appendices A through Z dated December 2000. (SMP)

• "Natural Resource Mitigation Plan; Seattle-Tacoma International Airport; Master Plan
Update Improvements" dated December 2000 by Parametrix, Inc. Also reviewed were the
separately-bound Natural Resource Mitigation Plan Appendices A-E Design Drawings dated
December 2000. (NRMP)
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• "Wetland Functional Assessment and Impact Analysis; Master Plan Update Improvements;

Seattle-Tacoma International Airport" dated December 2000 by Parametrix, Inc. (W'FA)

Our qualifications to perform this review were described in our letter of'November 24, 1999, and are

repeated here. Nil'. Rozeboom has over 20 years of specialized experience in surface water hydrology

and hydraulics, including over 6 years as principal reviewer ofalt Master Drainage Plan, Stormwater
Management Plan, and Storm Drainage Technical Information Report documents for the 1,300-acre

Snoqualmie Ridge project currently under construction in the city of Snoqualmie. The Snoqualmie

Ridge project is similar to the 3rd runway project in that it is a large site development wkich is subject

to the requirements of the Washington State Department of Ecology Stormwater Management

Manual and the King County Surface Water Design Manual (KCSWDM). Dr. Leytham has over 20

years of specialized experience in surface water hydrology and hydraulics, including serving as

technical advisor to King County on flow control aspects of the 1990 and 1998 versions of the
KCSWDM. Dr. Levtham was also responsible in 1990 for the original development of the Miller

Creek basin HSPF simulation model which has since been modified by others for purposes of 3rd

runway impact assessments and facility designs. Vitae for Mr. Rozeboom and Dr. Leytham are
attached for reference.

Our review of the current Stormwater Management Plan and related documents has identified

numerous technical deficiencies in the analyses and preliminary designs which present a risk of

significant adverse impacts to the natural stream and wetland systems k'the current documents are

approved as a basis for mitigation of project impacts. The risk of adverse impacts is heightened by

uncertainty over what performance standards will be eventually negotiated and applied for the final
design of stormwater facilities, and the absence of a process for regulatory review of final drainage

design plans for this large and complex project.

Our comments follow.

1. There is no clear and consistent definition ofstormwater control standards to which the Port

has committed to adhere. Although the SNIP describes storm water control standards and

target flow regimes at some length in Chapter 2 of the SMP, the standards discussed appear

to still be under negotiation with Ecology. Ecology's current proposal to modify the NPDES

permit _ for SeaTac International Airport would extend permit coverage to stormwater

discharges associated with the Third Runway and Master Plan Update projects. However,

in the draft of the modified permit, project stormwater detention requirements are specified

in Special Condition S 14 as, "All construction actions taken by the Perrnittee shall provide
sufficient detention and shah use existing available detention capacity, in accordance

with the Stormwater A/[ana_ement Manual for the Puget Sound Basin or its approved

equivalent, to prevent an increase in the peak flow rate or flooding frequency of 34iller

Creek andDes Moines Creek." The problem with this language ha the dra_ permit is that it

specifies (requires?) a stormwater standard for the Third Runway and Master Plan Update
projects which is less stringent than the SM_P "updated" detention standards (SMP section

JEcology held a February 12, 2001 publichearing on the proposed modificationto NPDES Permit No. WA-
002465-1. The deadline for written commentsonthe proposed modificationis February26, 2001, which is 10 days after
the deadline for public commentson the Section404 Permit applicationfor the same project.

AR 014666
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2.1.4) sought by others at Ecology as a cbndition 0fSection 4131.Certification for those same
projects. The December 2000 SNIP (page 6-3) indicates that "the hydraulic design of the

facilities will be reevaluated and detention volumes adjusted as appropriate to ensure that
the Port's stormwater management standards are met." However, the "Port's stormwater
standards" appear to be defined by the SMP (page 2-1) as being "in the King County and
Ecolog'y Manuals" and those manuals do not describe or require the "updated" detention
requirements found in SMP Section 2.1.4. These inconsistencies in proposed standards are
of concern and lead us to question whether the Port will implement designs per the updated
standards cited in the current SMP or is anticipating future negotiations which will allow the
facilities to be reevaluated and detention volumes to be reduced per the less stringent
standards in the King County Manual or as required by the N-PDES permit.

2. The lack of detailed stormwater plans, plus the lack of a clearly-defined review process for
this very complex project, makes it likely that post-SMP detailed engineering and revisions
to stormwater facility designs will fail to meet Ecology and King County performance
expectations. The recent history for this project, particularly the major flaws in both the
November 1999 and August 2000 versions of the project SNIP, highlights the need for an
independent design review to supplement the Port's quality assurance and review processes.
Lack of an established review process is a very major concern given that the current SNIP
does not establish exactly what facilities and hydraulic controls will be constructed.

Stormwater drainage regulations for the project site are defined by the King County Surface
Water Design Manual ('KCSWDM') as adopted by the city of SeaTac. The KCSWDM begins
(Chapter 1) by describing the drainage review procedures necessary to implement the King
County surface water policies and to ensure compliance with the manual's technical
requirements. However, the Port has consistently claimed to be exempt from the KCSWDM
drainage review requirements as well as all other KCSWDM "procedural" requirements 2. The
proposed project will have a long timeline and there will likely be a need for design
adjustments to address unanticipated conditions which arise in the future. Without explicit
descriptions in the SMP of the facilities and hydraulic controls to be constructed, plus
certainty of ongoing, independent, competent review, there can be no reasonable assurance
of project compliance with either King County surface water policies or Ecology conditions
of approval for Section 401 Certification.

3. KCSWDM Core Requirement 7: Financial Guarantees and Liability. (Similar to Ecology's
Minimum Requirement # 11.) The objective of this "procedural" core requirement is to ensure
that development projects have adequate financial resources to fully implement the
stormwater management plan and that liability is not unduly incurred by local governments.
The present SMP does not address the costs of the proposed improvements or offer any
financial guarantees. Using costs presented in SMP Appendix M, a single 12.6 acre-foot vault

2procedural issues were previously raised in our comment letter dated November 24, 1999. The Port's response

to those comments, in a *Response to 401/404 comments" document dated March 10, 2000, stated that the Port's

Interlocal Agreement with the City of SeaTac includes aa exemption from "specific County permitting procedures." In
the same document, the Port response to our comment oa drainage review requirements begins with the statement, "This

comment refers to a procedural process that the Port is not obligated to follow."

AR 014667

northwest hydraulic consultants inc.



4 February 15, 2001

}'orwater quality treatment would cost $7,258,675 or about $13 per cubic foot. SMP page
6-5 shows that a total of 207.2 acre-feet ofstormwater vaults are proposed. At $13/cubic
foot, the proposed stormwater vaults alone would cost over $117,000,000. The SMP does
not address or satisfy the applicable King County and Ecology requirements for financial
guarantees, and provides no assurance of sufficient funding to construct the facilities being
proposed.

The importance of costs and financing is also cited in a letter report dated November 10, 1999
to the US Army Corps of Engineers by Keith Macdonald, Ph.D., of CI--I2MHill, who was
hired by the Poi-t to "prepare an objective, independent, peer review of the natural resources
mitigation program" for the proposed Master Plan Update Improvements. Dr. Macdonald
states that "Obviously, the success of the mitigation depends on the effectiveness of
implementation and monitoring...It is critical that sufficient guaranteed funding be available.

II

4. Sizing of stormwater facilities has relied on unsupported assumptions regarding future
Industrial Wastewater System (IWS) capacity for processing airport runoffwithout overflows
to the natural creek systems. If these assumptions are not achieved, the stormwater faciIities
proposed in the SNIP may be undersized. The core questions are whether the IWS storage
lagoons can be significantly expanded as has been proposed 3,and what future processing rate
can be achieved. SMP page 7-15 indicates a requirement for AICART (all known available
and reasonable methods of treatment) recommendations for handling oflWS flows to be fully
implemented by June 2004, and that the recommended alternative is for IWS treated effluent
to be discharged to a King County DN'R facility at Renton. An important implication of this
AKART requirement is that the current IWS configuration and capacity discussed in the SM_P
(Section 4.2.2.2) may be largely irrelevant to the future IWS configuration and capacity.
According to the SMP, negotiations are ongoing for determining (future) IWS pro-treatment
standards, flow limits and timing and other issues. The Storm Drain System (SDS) is being
sized to accommodate year 2006 conditions and therefore needs to be compatible with the
year 2006 IWS system which meets AKART requirements.

Prot_osed lagoon expansion is incompatible with safe airport operations. The FAA has
published guidelines in Advisory Circular 150/5200-33 dated 5/I/97, titled "Hazardous
Wildlife Attractants on or Near Airports." The proposed expansion ofl"WS Lagoon 3 falls
under the Advisory Circular's definition of a wastewater treatment facility (definitions are
given by SMP page 4-7). Section 2 of the Advisory Circular, "Land Uses that are
Incompatible with Sale Airport Operations" recommends that any new wastewater treatment
facilities or associated settling ponds be sited no closer than 10,000 feet from turbine aircraft
movement areas. The e,'dsting third lagoon is located within 2,000 feet of the runway, and
the proposed new expansion area is within 3,000 feet of the runway. The proposed expansion
of the lagoon facilities, as assumed for purposes of SMP facility design, appears to be in direct
conflict with these FAA guidelines which have been applied elsewhere in the project to
preclude on-site mitigation for loss of wetlands.

3SMP Table 4-5 shows that the proposed expansion of IWS Lagoon 3 will add about 145 acre-feet of total storage.

This significant volume is equal to about 45 % of all other new stormwater storage volume proposed per SMP Table 6-2.

northwest hydraulic consultants inc.
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_Feasibilityof proposed IWS discharge rate is not established.. The future processing rate to
be achieved by the IWS system is a variable which has yet to be designed and/or negotiated.
Based on system performance predictions in the latest MS ,designreport 4, it is clear that
consideration is being given to a processing rate which is substantially less than the 2.4 to 4
MGD treatment rates examined in the SNIP (Table 4-2).

The _VS storage volumes which are assumed in the SNIP presume that Lagoon 3 will be
expanded from its current volume of 26 MG to a future volume of 72 MG. That future
volume is not proposed or described in the IWS design report. Instead, the design report
(page D- 1)indicates that the required lagoon size is dependent on the available release rate--a
47 MG lagoon would be required for a release rate of 4 MGD while a larger 67 MG lagoon
would be required for a release rate of 2 MGD. The report does not indicate what release
rate would be associated with a 72 MG lagoon. The proposed expansion to 72 MG is
understood to have been established as simply "the maximum possible capacity within the
available areaS.''

The IWS design report provides information to suggest that there are benefits to having a
lower processing rate. The report (page 4-4, Alternative A3) cites a major cost incentive for
having a reduced IWS processing rate of 1 MGD in that effluent "can be metered to KCDNR
at a controlled rate during off-peak hours, which is an operating benefit to KCDN-R and a cost
savings to the Port... the annual operating costs are approximately half of Alternative A16:
$2.9 million versus $5.8 rnilfion." The IWS design report however does not identify what size
of lagoon would be required, for a 1MGD processing rate, to prevent overflows into the SDS
or directly into Des Moines Creek.

Due to an apparent conflict with FAA guidelines, it is uncertain whether the IWS lagoon
capacity can be significantly expanded as has been assumed. Because of the unknown
outcome of future negotiations between the Port and King County DNR, it is uncertain what
future IWS release rates will be permitted, and whether any emergency/flood-event
restrictions might be imposed on IWS releases7. These uncertainties are problematic for
ensuring the adequacy of the proposed stormwater system because IWS capacity has a direct
impact on the size of required stormwater facilities, yet the IWS system is being designed and
permitted through processes which appear to be largely independent of the design and review

4,Addendum to IWS Engineering Report" dated April 1998 by Kennedy/Jenks Consultants.

5Information provided by email from Ecology (Chung Yee), with reference to a letter dated November 10, 1999,
from Michael D. Feldman of the Port to Kevin Fitzpatrick of Ecology.

6Alternative A1 involves enlarging Lagoon 3 to 47 MG and discharging 4 MGD to King County. Disadvantages

to Alternative A1 include :"Very high annual operating costs for the first 20 years..." and "A new pretreatment pennit
with KCDN-R must be obtained and complied with."

7Other documents obtained for review purposes (not part of the SMP) included sizing calculations for Lagoon

#3 dated February 2000 by Kennedy/Jenks Consultants. That document discussed several "additional comsiderations" to
support construction of a lagoon with more storage volume, including: "Downstream system owners may prohibit IWS

flows from being released during high-flow events."
AN 014669
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processes for stormwater system planning. In the presence of these uncertainties, there can
be no reasonable assurance that water quality standards will be met.

5. Problems similar to those resulting from SDS-IWS interdependence above are also found in
a need for coordination between SDS facilities and low flow augmentation facilities.
Specifically, a new proposal for reserve storage to augment low streamflows appears to have
been added at the SMP at the last minute. SNIP page 6-6 references "managed release of
stormwater from reserved storage" but the summaries ofstormwater facility volumes (SMP
Table 6-2 and equivalent tables in other documents) do not contain any allowance for
"reserved storage." The SMP is internally inconsistent in that the SMP page 6-6 list of
factors which would mitigate low flow impacts fails to include the proposal from SMP page
6-10 that water for low flow augmentation will come from a well within the Tyee Valley Golf
Course. Significant problems with SMP underestimation of low flow impacts and
overestimation of mitigating factors are identified in other comments later in this letter. This
comment focuses mostly on the unaddressed practical challenges of adding reserve storage
capabilities to already-large stormwater facilities.

Under the current proposal for streamflow augmentation (fi-omthe Low Stream_flowAnalysis,
pg 15), the Port will construct "additional storage volume in the base of selected detention
facilities" to store winter season runoff until needed to support low flows during the dry
season. The Low Streamflow Analysis (pg 20) further indicates that about 16.0 acre-feet of
reserve storage would be required to mitigate for estimated low flow impacts. ('in other
comments we describe why low flow impacts have been underestimated.) Several of the
proposed detention facility exhibits presented in SMP Appendix D do have some "dead
storage" capacity for reserve storm water release, but the total storage (based on spot checks)
appears to fail short of the target amounts. There is no tabulation on the exhibits or
elsewhere of how much stormwater reserve is to be provided in total or at each facility: our
spot checks required estimation of volumes from facility dimensions. A check of Vault G1
CExhibitC 151) found that the design detention volume (9.2 acre-feet) would not be available
given the facility dimensions and the depth of water being allocated to dead storage.
Operation of these facilities may be impractical as now configured. For example, a valve box
to control reserve releases from Vault G1 would need to be either buried at about 35 feet

depth (hard to operate) for runway-gade access or, for a more reasonable shallow depth, the
valve box would need to be accessed and operated from a dlfficult-access ledge on the
embankment terrace. The deepening of the vaults to provide reserve storage has caused some
vaults to exceed King County maximum cover requirements and will necessitate special
designs to ensure structural integrity. The reserve (dead) storage layer at the base of the
detention facilities function will accumulate and concentrate settleable solids and particulate-
based pollutants from the airport stormwater runoff; that "dead storage" water would later
be released under very low-flow conditions with little or no opportunity for dilution of any
concentrated pollutants. There is also a potential for development of anaerobic conditions
in the dead storage zone which would further worsen the quality ofthe"reserved" water. Our
point is that the "reserve stormwater" plans are new to the SMP design/review process. They
are at a highly preliminary sta_e of development and require significant further work prior to
a detailed design review which could offer any assurance that the plans are feasible or capable
of providing useful low-flow mitigation.

AR 014670
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6. While it appears that many of the gross inconsistencies in previous HSPF models have been
resolved, we remain surprised by the lack of checks on the hydrologic simulation results and
lack of effort to explore apparent data irregularities. This comment focuses on calibration
deficiencies for Des Moines Creek.

The hydrologic model calibration report for Des Moines Creek indicates (SMP pages B 1-13
and B l- 14) that model results under-simulate recorded base flows at both of the upper-basin
gages used for model calibration. The justification offered for under-simulation of inflows
at Tyee Pond is a speculative "it seems unlikely that enough rainfall can get into
groundwater to support O.35 base flow" and a presumption that the stream should be gaining
water in its lower reaches. The explanation offered for under-simulation of flows at the SDS3
outfall is that "it is unknown what phenomenon couM produce this base flow. One
explanation is that the flow monitoring device will not register zero flow.'" In our opinion,
further efforts should be made to evaluate the refiability of the available data. In the case of
the SDS3 gage, we are unaware of any flow monitoring devices which, properly installed and
maintained, would fail to register zero flow. Failure to register zero flow, if true, could reflect
a problem with the gage and should be explored to determine if there are also problems with
the high-flow data being reported from the gage. Given the questions over low flow
calibration for both the East Branch (Tyee Pond) and West Branch (SDS3) tributaries to Des
Moines Creek, the model results should be checked against the low flow data which are
available for King County Gage 11F, Tyee Weir, below the confluence of these headwater
streams. The calibration report does include one plot of peak daily flows at a "GolfWeLe'
but we could not locate any discussion of those results.

There are inconsistencies and problems with the Des Moines Creek model treatment of area
groundwater conditions represented by Figure I31-3. The calibration report text (pg ]31-10)
indicates inflow of groundwater from 1,240 acres of area which is noncontiguous with the
surface watershed; this is inconsistent with the model input sequence which has only 512
acres. Also, our independent measurement of the Des Moines Creek noncontiguous area
(per Figure B1-3) yielded about 850 acres of total area. Another groundwater-related
problem with calibration is that it has overlooked possible stream losses to groundwater in
the lower part of the basin. Figure B I-3 groundwater mapping shows that the Des Moines
Creek below about elevation 200 feet does not intersect the regional groundwater table. This

transition area corresponds roughly to the location ofa knickpoint described in SMP page P-2
where the Des Moines Creek channel gradient increases and where bed sediments change

from fine grained materials to relatively coarse materials with boulders; cobbles, gravel, and
fine sand. Considering the evidence of the streamflow data, it seems likely that the lower part
of Des Moines Creek includes a "losing reach" which has cut through the perching layer

which supports the regional shallow groundwater table. The physical condition of a losing
reach would be consistent with streamflow data at the mouth which show unexpectedly low

flow peaks and volumes relative to streamflow data for the headwater areas. It is possible
that the "poor calibration" problems described by SMP page BI-13, and the difficulty in
reconciling measured flows at the upper and lower gages, could be rectified if the presence
of a losing reach were confirmed.
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We recognize that model calibration is a challenging process and that data reliability is often
an issue. However, because the purpose of this work is to address and mitigate conditions
in the upper basin (airport) areas of the watershed, calibration efforts should place more
emphasis on matching upper basin flows unless those data are confirmed to be unreliable. The
current calibration effort is deficient because it has placed too much emphasis on matching
conditions at the lower gage, and has prematurely discounted the more-important upper basin
data. ,,

7. In our letter of Sept 21, 2000, we pointed out that the modeling had not made any use of
King County stream gage 42C which measures flows in Tributary 0371A (a.k.a. Walker
Creek) near 281 S 171st Place, a short distance downstream from the Walker Creek wetland.
That gage provides direct information on flows in the headwater reach of this stream below
the area of the proposed 3'_ runway, and is more meaningful than the lower gage near the
mouth for calibrating a streamflow model which is intended to examine streamflow effects of
the 3'_ runway. However, in the December 2000 SMP, there is again no mention or use of
the available stream gage data for upper Walker Creek. The calibration is deficient for its
failure to use this readily available streamflow data.

8. The Walker Creek calibration for low flows was achieved with a model adjustment which
appears to be inconsistent with actual basin characteristics. In order to simulate flow volumes
(and low flows), the Walker Creek model (SMP page B2-51) has included groundwater flows
from 630 acres of till grass lands located in the (surface topography) Des Moines Creek basin,
based on groundwater mapping shown by SMP Figure B2-23. However, our review of the
same groundwater mapping does not show support for this acreage. We have measured the
identified "Noncontiguous Walker Creek groundwater area" to be only about 690 acres in
total, before adjustment for impervious surfaces. From Figure 2-1 and aerial photos, probably
about one half of that total area consists of impervious surfaces which should be collected in
either the IWS or other piped storm drain system and should not be available for groundwater
recharge. These data checks indicate that the groundwater recharge area required (630 acres)
to balance the measured Walker Creek flows is much greater than the available groundwater
recharge area (about 350 acres) indicated by the available mapping. We do not know if the
difficulty in simulating sufficient flow volume in Walker Creek is related to apparently similar
problems in reproducing recorded flow volumes in the upper Des Moines Creek basin.

It is possible that base flows in the model calibration period have been supported in part by
leakage from the IWS conveyance system and by seepage from unlined IWS lagoons. It is
also possible, although more speculative, that irrigation runofffrom tile golf course may be
influencing the base flows. It is difficult to provide any reasonable assurance of appropriate
mitigation for airport impacts on stream base flows, or seepage flows to wetlands, when the
source of those flows is so poorly understood.

9. The SM2 model calibration of airport fillparameters appears to be biased towards parameters
which understate the hydrologic flashiness of the fill which is being placed. Airport fill
calibration is described in SMP (Appendix) page A-16; calibration results are plotted on page
4 of Attachment B to that appendix. The calibration data show that the model does a good
job of representing average flows, but does not cover the full range of flows which were
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measured during the calibration period.S.- Peak flows are consistently (in 5 out of 6 events)
underestimated, and low flows are consistently overestimated (by about 0.03 cfs from the 20-
acre fill sitebeing assessed), One consequence of these calibration results is that stormwater
detention facilities might be slightly undersized. A second consequence of these calibration
results is that any assessment of runway fill impacts on base flows, using HSPF modeling with
these calibration parameters, might underestimate actual base flow impacts.

10. The SNIP and related documents fail to consider the impacts to low flows in Des Moines
Creek and Walker Creek which will result from recent lagoon lining improvements to the IWS
system. The IWS has a direct significant impact on seepage and base flows in the Walker and
Des Moines Creek systems by its removal of large areas of basin which would naturally form
the headwater recharge areas for those streams. Until recently, the effects of these diversions
have been partially offset by infiltration recharge to groundwater from the three IW'S storage
lagoons which are located near the groundwater divide between Walker and Des Moines
Creeks.

Our source of information on the history and status of the IWS system is a recent
hydrogeologic study by Associated Earth Sciences, Inc., "Hydrogeologic Study, Industrial
Waste System (IWS) Plant and Lagoons, Seattle Tacoma International Airport," prepared for
Port of Seattle, June 21, 2000. Lagoon 1 has been used to store wastewater since 1965.
Lagoon 2 was built in 1972 and "is utilized during times of heavy rainfall events." Lagoon
3 was constructed in 1979 and "is used to provide excess storage capacity for industrial
wastewater in the event that Lagoons 1 and 2 reach capacity." The bottoms of the lagoons
most regularly in service - Lagoons 1 and 2 - were reportedly "composed of compacted
gravelly sand" which should have a relatively high infiltration capacity. A progam to install
leak prevention liner systems in the lagoons has been underway since 1996: Lagoon 1 was
lined in 1996, Lagoon 2 was lined in 1997, and construction documents have been prepared
for Lagoon 3 to be lined in the near future. The flow augmentation recommendations in the
1997 Des Moines Creek Basin Plan were likely based on data which did not reflect impacts
of the lagoon linings. Our point is that airport impacts to stream base flows, as well as
mitigation needs, have likelybeen underestimated because they have not considered the effect
of lining these lagoons.

11. The SMP and related documents fail to consider the additional adverse impacts to
stream.flows in Des Moines Creek whichwill result from the proposed development of
Borrow Areas 1, 3, and 4 as a source of 6.7 million cubic yards of fill for the 3'a runway.
Information on the proposed borrow area development is found in theAppendices C and D
of the Port's December 2000 Wetland Functional Assessment and Impact Analysis, 9 and in
Ecology's June 2000 Sea-Tac Runway Hydrologic Studies Report by Pacific Groundwater

gCalibratiou period was for 25 days in February 1999. According to NOAA-published rainfall data, SeaTac

airport recorded approximately 5.6 inches during this period.

9AppendixC is a Hart CrowsermemorandumdatedDecember8, 2000regarding _Thi.rdRunwayProject;
BorrowAreas1, 3, and4; ProjectedImpactstoWetlands."AppendixDis aHart CrowsermemorandumdatedOctober
20, 2000regarding"Sea-TacThirdRunway- BorrowArea3 PreservationofWetlands."

AR 014673

northwest hydraulic consultants inc.



10 February 15, 2001

Group (PGG). The three borrow area sites have a combined area of approximately 217 acres
and are proposed to be mined to depths as great as 100 feet below existing grade. The
material to be excavated is described as glacially-deposited, slightly silty to silty sands and
gravels (outwash soils).

Air-photos of the airport vicinity show that the existing land use at the borrow areas is
primarily forest. Land use for these areas (a.k.a. South Borrow Area, Onsite Borrow Source
Areas 1-4) is further described in the project 1996 FEIS Appendix M, pages M-2 and M-3
as "Both upland and wetland second-growth deciduous forest are prevalent components of
the South Borrow Area" and "Upland coniferous forest is found in the northwest comer of
the South Borrow Area."

Development (excavation) of the borrow areas will eliminate most of the remaining forest 1°
in the headwater areas of Des Moines Creek. There will be several impacts to streamflows
in Des Moines Creek as a result of physical impacts of the excavation work. First, the cutting
of the forest and stripping the land of forest duff and organic soils will produced increased
runoff volumes as well as increased peak flows. Second, depending on the eventual site
grading and soils, infiltration and groundwater recharge maybe reduced relative to the current
forested condition. Third, summer base flows in Des Moines Creek can be expected to be
impaired due to lost flow attenuation capacity, just as summer base flows impacts in Miller
Creek are expected to be moderated somewhat by flow attenuation effects in the embankment
fill. Finally, base flow contributions to Des Moines Creek from the borrow areas could be
significantly affected if the excavations should strip away outwash materials to leave a surface
exposure of till soils or if excavations should penetrate any groundwater perching horizons.

PGG Figure 4-2 shows a cross section for Borrow Area 1. Surface geology consists of a 5-
to 25-foot depth of(permeable) recessional soils overlying a (relatively impermeable) till layer
which is typically about 30 feet thick. Under current conditions, very little surface runoff
would be expected. Precipitation in excess of the amount consumed by forest evaporation
and transpiration would infiltrate through the recessional soils, encounter the till perching
layer, and gradually seep laterally to provide seepage/base flow to Des Moines Creek.
Grading and excavation will cause both the forest and the recessional soils to be removed
from this area. The remaining (newly-exposed) surface geology will instead consist of till
which will generate relatively large surface discharges (high peak flows) and relatively little
seepage or base flow. Long term impacts will also be influenced by undetermined site
restoration activities or conversion to non-forest land use.

PGG Figure 4-3 shows a cross section for Borrow Areas 3&4. Surface geology is variable.
In the area of Borrow Area 3, which is closest to Des Moines Creek, the surface geology
consists of a typically 10-foot depth of (permeable) recessional soils overlying a quite thin
(less than 10 feet) lens of relatively impermeable perching layer. The current hydrologic
response for the area of Borrow Area 3 would be similar to that described above for Borrow
Area 1. In the area of Borrow Area 4, the surface geology consists of a thick (up to 100 feet)

l°Additional forested basin will be lost by development of the SASA element of the Master Plan Update

Improvements.
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depth of advance outwash soils overlying a perching horizon. The perching horizon beneath
Borrow Area 4 connects with the perching layer beneath Borrow Area 3, such that the
seepage flows from both areas eventually merge and flow (seep) together en route to Des
Moines Creek. The current hydrologic response for the area of Borrow Area 4 would be

generally similar to that for Borrow Areas 1 and 3 except that there would be even greater
flow attenuation due to the thickness of the outwash deposit and the greater distance from
Borrow Area 4 to Des Moines Creek.

The proposed excavation of Borrow Areas 3 and 4, as proposed, may leave a surface
exposure of deep advance outwash soils. This soil exposure (assuming no conversion to land
use with impervious surfaces) should not cause any increase in surface flows and the
elimination of the forest cover will promote increased groundwater recharge. However, the
proposed grading will penetrate and remove a perching layer which may currently be
conveying borrow area seepage flow to the headwaters of Des Moines Creek. As a result,
the base flow from these borrow areas to the upper reaches of Des Moines Creek may be
significantly diminished.

In summary, the proposed development of the borrow areas is Ukely to result in adverse
permanent impacts to Des Moines Creek, including increased peak flows and reduced base
flows, which have not been assessed and for which no mitigation has been proposed.

12. There are numerous shortcomings in the evaluation of the potential low stream flow impacts
described by SMP pages 6-5 and 6-6. Our comments below reference the source of that
analyses which is the December 2000 Earth Tech report, "Seattle-Tacoma Airport Master
Plan Update Low Streamflow Analysis."

a) The low flow analysis does not provide information to indicate the accuracy of the
HSPF model in simulating low flows. Data provided in Table 1 for recorded average
flows haAugust and September are for relatively-short periods of available record.
Data provided for simulated average flows in August and September are for a much
longer (1949-1996) period ofsimuIation. These data sets are not directly comparable
due to different periods of record. The report needs to provide a summary of
simulated and observed monthly flows for periods of recorded data.

b) The report does not include HSPFinput sequences to confirm what land uses and
basin boundaries were assumed for any of the Des Moines or Walker Creek analyses.
For Miller Creek, HSPF input sequences were provided only for year 2006 post-
development conditions. In light of the major modeling discrepancies found in the
previous SMP, and the fact that the present work is being conducted by three separate
firms, it is important to confirm what models were used for each of the analyses.

c) As indicated in our above comments, model calibration appears to have relied on
faulty measurements of groundwater tributary areas which are noncontiguous with the
surface water basins (Fibres B 1-3 and B2-2). Walker Creek calibration relied on
groundwater inputs from about 630 acres of noncontiguous pervious basin; however
only about 350 acres of noncontiguous per_ous basin appears to be actually
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available. There is also an apparent inconsistency in the modeling of noncontiguous
groundwater inputs to Des Moines Creek: the text (SMPpg B 1-10) indicates 1,240
acres but the model input file uses 512 acres. These inconsistencies need to be

resolved if there is to be any confidence in model predictions regarding project effects
on low flows.

d) Project impacts to low flows in areas of runway fill (Miller and Walker Creeks) may
be underestimated because the HSPF model parameters used to simulate the fill
materials produce larger low flows than indicated by the available calibration data.
(See calibration plot, SNIP Appendix A, Attachment B, Page 4. Wet season low
flows are consistently overestimated by about 0.03 cfs from the 20-acre fill site being
assessed.)

e) Project impacts to low flows in Des Moines Creek and Walker Creek have been
underestimated because the assessment has ignored the post-1994 effects of lining the
IWS storage lagoons.

f) Project impacts to low flows in Des Moines Creek have been underestimated because
the assessment has ignored the post-1994 expansion of the IWS system by about 111
acres (per SMP page 5--4) and corresponding reduction in the Des Moines Creek
tributary basin. The IWS basin expansion (Des Moines Creek basin reduction) is not
reflected by the available supporting data for the low flow study. Instead, the area
summaries presented with the Low Flow Study, Appendix D, Figure 3 indicate that
the tributary basin to Des Moines Creek will increase by about 16 acres from 1994 to
2006.

g) Project impacts to low flows in Des Moines Creek have been underestimated because
the assessment has ignored the effects of the loss of forest and excavation of 6.7
million cubic yards ofoutwash material from proposed borrow area sites at what are
now the forested headwater areas of the basin.

In summary, insufficient information has been provided to confirm what models were used
for the low flow analysis, or to establish whether the models are reasonably well calibrated
for assessing low flows conditions. Furthermore, the analysis methods have overlooked
several airport activities which will likely have an adverse impact on low streamflows,
particularly in the Des Moines Creek basin. Individually and cumulatively, these problems
result in a failure to adequately address airport impacts on low strearrrlows and associated
water quality concerns in the affected streams, and a corresponding failure to provide
reasonable assurance of adequate mitigation.

13. Estimates in the Low Streamflow Analysis (pages 5 through 9) of the mitigating effects of
"Fill Infiltration Discharge" are inconsistent with the measured hydrologic response of the
1998 fill embankment as shown in SMP Appendix A. The measured runoff from the
embankment indicates a relatively rapid flashy response to rainfall with rapid recession rates
which are inconsistent with the statement (Low Streamflow Analysis page 6) that fill" would
provide increased discharge from the fill area during the critical low flow periods in area
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wetlands and streams". One of the principal problems appears to be that the PGG study u
used as the basis for this assessment assumed a theoretical hydraulic conductivity for the fill
which is far greater than the infiltration capacity which can be inferred from either the
measured data or the HSPF model calibration. The PGG study (page C-4) assumed a
hydraulic conductivity for the fill of 1.35x 10" cm/sec (equivalent to 0.19 inches&our) based
on theoretical values for fill gadation specifications. That theoretical value is significantly
greater than short term rainfall intensities associated with production of runoff during the
monitoring period, and is nearly 10 times greater than the nominal infiltration rate of 0.02
inches per hour determined through HSPF model calibration (SMP page A-17). We
recognize that the HSPF model infiltration parameter is not a direct measure of hydraulic
conductivity. Nevertheless the difference in values shows a significant discrepancy between
the fill response predicted in the Low Flow Analysis and the measured data from the 1998 fill
embankment. We do not know why the observed runoff response of the fill is so different
from the values predicted by PGG. However, a major discrepancy clearly exists and has
caused the PGG analysis to significantly overestimate the seepage and baseflows which can
realistically be expected from areas of embankment fill. There was a recommendation during
recent permit negotiations for additional work which would have reconciled this
discrepancy 12,but there is no record of that work ever being performed. Without further
analysis such as recommended but never performed, which considers the observed data, there
is no basis for claims that the fill will have a net beneficial effect on low flows.

14. Estimates in the Low Streamflow Study (pages 10 and 11) of the mitigating effects of
"secondary recharge" are greatly overestimated. The secondary recharge calculation assumes
a theoretical value for infiltration capacity based on the groundwater modeling (PGG study
page C-4). As described in our above comment, this rate is significantly greater than the
infiltration rate inferred from field measurements and HSPF model calibration. The results

of the "secondary recharge" calculation are meaningless because of differences between the
hydrologic response predicted in Low Streamflow Analysis and the observed runoff data.

15. Dam safety requirements established by Washington Administrative Code Chapter 173-175
and King County Surface Water Design Manual Section 5.3.1 have been overlooked in the
current SMP. From the available drawings, it is apparent that Pond G, and possibly Pond D,

exceed the size (and danger) thresholds which necessitate dam safety reviews. We note also
that the Port has issued "Third Runway - Embankment Construction Phase 4" construction
drawings and specifications dated January 29, 2001 for work which includes construction of
berm embankments for Pond G, apparently without the required dam safety review.

llPacific Groundwater Group, "Sea-Tac Runway Fill Hydrologic Studies Report," for Washington State
Department of Ecology, June 19, 2000.

12Hoyd & Snider hac, undated Final Draft, "Sea-Tac Airport Third Runway 401 Permit Negotiations, Meeting
Notes Summary, October 2"_through December 8% 2000." Resolution Pending Review dated 10/13 for Project Effect
on Low Stream Flows reads in part, "...Results of the consultation recommend that the Hydrous model used by PGG

be rerun using HSPF output for initial infiltration as input to the Hydrous model in order to analyze all components

effecting base flows." AR 014677
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16. Based on project drawings obtained for Other (non-SMP) reviews, there appears to be a dam
safety issue at the proposed SASA facility. The current SMP is deficient because it fails to
include any plans or design drawings for the SASA stormwater facility, and because dam
safety requirements for this facility are not addressed.

17. In addition to dam safety reviews for the open water detention facilities identified above, dam
safety or equivalent safety reviews are needed for proposed vaults SDS7 and G1 (Basin
SDWlA) as shown in SN_ Appendix D, Exhibits C140 and C151. Vault SDS7 proposes
above-grade storage of 21.4 acre-feet of water volume in a rectangular structure with an
above-ground water depth of 19.8 feet. Vault G1 proposes storage of about 13.8 acre-feet
of water volume (detention storage plus reserve storage) with a water depth of 30 feet. There
is an obvious need for a safety review to assure the structural stability ofVauh SDST. Our
concerns over Vault G1 result fiom its close (about 20 feet) proximity to the top edge of a
140-foot high fill embankment. Furthermore, because of its proposed placement in flU,Vault
G1 (and perhaps others) fails to satisfy the KCSWDM technical requirement (pg 5-37) that
"Vaults shall not be allowed in fill slopes, unless analyzed in a geotechnical report for stability
and constructability."

18. Many of the proposed vaults are in violation of KCSWDM pg 5-38 which specifies, "The
maximum depth from finished grade to the vault invert shall be 20 feet." This requirement
appears to relate to the maximum loading which a conventional vault structure can withstand
without risk of structural failure. If so, then special structural designs will need to be
developed for Vaults SDS3 and G1 (cover depth to about 40 feet), Vaults SDN3 and C]
(cover depth to about 30 feet), and Vaults M6 and C2 (cover depth to about 25 feet). Due
to the currently-proposed depths, none of these six vault facilities are in compliance with the
King County tec,hnical requirements for stormwater facilities. In some cases, this compliance
problem has been caused or worsened because the facilities have been enlarged (deepened)
to accommodate reserve stormwater storage for purposes oflowflow augmentation. Further
analysis is necessary to determine whether these facilities are viable.

19. SMP section 3.1.2.3 discusses concerns with standing open water. A drain time calculation
proposed in the SMP for addressing open water concerns is inat_propriate and will under-
estimate actual open water durations. The drain time method is inconsistent with actual
prolonged-duration precipitation conditions in the Puget Sound. Continuous simulation
methods need to be used. (Also see Comments 10 and I1 of our letter of November 24,

1999.) The current SMP proposes an inappropriate methodology to assess open water
durations and furthermore fails to provide any analysis, by any method, of expected open
water durations in any of the storrnwater facilities being proposed. The consequence of using
an inappropriate analysis methodology in this instance is that the duration of standing open
water is likely to be significantly underestimated and that mitigation designs (for example
netting over lower cells within detention ponds) could fail to prevent the creation of open
water waterfowl attractants which are incompatible with safe airport operations.

20. Insuffcient information has been provided regarding proposed ]_rosion and Sediment Control

(ESC) facilities to offer any assurance that facilities are adequately sized and will perform as
intended. There is no cogent explanation of how this ESC system is supposed to function and
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there are numerous potential problems inherent inthe current SMP plans.. Our concerns are
heightened because the Port has already issued "Third Runway- Embankment Construction

Phase 4" construction plans 13 and specifications for erosion control facilities and some

permanent drainage facilities, without any known independent review or approval of those

plans by any regulatory agency. Further review, prior to project approval, is needed to
resolve the following questions:

a) Where are the clearing limits for the proposed work? King County core requirement

1.2.5.1 requires that prior to any site clearing or grading, areas to remain undisturbed

during project construction shall be delineated. For example, SMP Appendix R,
Exhibit C24 suggests that there will be an undisturbed strip, which includes some

wetlands, between a line marked "limits of embankrnent" and a proposed TESC ditch
some distance downhill. Is this strip supposed to remain undisturbed? On the

corresponding grading and drainage plan for the same area (SMP Appendix O,

Exhibit C115) there are again no work limits shown and the plans are deficient for

not identifying the grading necessary to restore the wetlands which were altered by
construction of TESC facilities.

b) What is the tributary area for each of the proposed ESC facilities? What are the

design flows? Have the design calculations been reviewed? Who was responsible for
this review?

c) How big are the pumps being proposed for this work? (Pumps need to be of

sufficient capacity and compatible with ESC processing rates and storage volume.)

What is the power supply for these pumps? If gas/diesel pumps (or power
generators) are proposed, how will refueling be accomplished and what safeguards

will be in place to contain spills?

d) How long will these "temporary" facilities be in place. One year? Six years?

e) How are the "outer swale" ditches supposed to work? According to the geotechnical

engineering report (SMP Appendix L, Figure 8) these ditches are supposed to

intercept the seepage flow from the base of the embankment and convey the water to
wetlands. Collection of the (clean water) seepage flow is in conflict with the use of

these same ditches for conveyance of (turbid water) construction site runoff as

proposed in the SMP Appendix R exhibits. Capture and routing of clean water

seepage flows to erosion control facilities might overload sediment pond processing

.capacity, causing releases of untreated turbid water during storm events. Capture and

routing of clean water seepage in interceptor swales would furthermore cause

downslope wetlands to be significantly de-watered during the (multi-year?) period of
construction.

13portof Seattlemajor contract constructionplansrifled "Third Runway- EmbankmentConstruction- Phase4",
WorkOrder #101346, Project STIA-O104-T-01,were approvedon 1/25/01byRaymondP. Rawe, Director of Engineering
Services. The accompanying two-volumeProject Manual, including Specifications,prepared under the direction of
Raymond P. Rawe, is dated January 29, 2001.
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f) Why is temporary Pond A being excavated to a depth of approximately 10 feet in the

middle of a wetland? The pond location is shown by SMP Appendix R Exhibit C24;
greater detail is shown on Phase 4 construction drawings. The construction drawings

include a note warning the contractor to anticipate seasonal groundwater at about 1

to 1.5 feet below ground surface. It is unrealistic to expect that a simple geotextile
membrane as proposed will succeed in keeping the surrounding groundwater out of

this pond. It is probable that the pond will be constantly recharged by the wetland

water supply and that pumping from this pond will be functionally equivalent to
pumping from the wetland. In addition to adverse impacts on the wetland, it is likely
that ESC facilities have not been sized to accommodate this water.

The above questions result in part from a failure to recognize or satisfy the procedural, design
review provisions of the King County and Ecology requirements. In this instance, the lesser

requirement is defined by Ecology's Stormwater Program Guidance Manual, which specifies
that a development site of this size must prepare a Large Parcel Erosion and Sediment

Control Plan TM,comprising both a narrative report plus site plans, to demonstrate compliance

with minimum requirements. The current erosion control site plans do not demonstrate

compliance with minimum erosion control requirements, and give rise to numerous concerns

which, individually and cumulatively, create a significant risk of recurring uncontrolled
releases of construction site runoff.

21. The plans do not show how runofffrom the face of the MSE wall, or fi-om the face of the

embankment, will be conveyed to the stormwater detention facilities. There are two issues.

First, drainage must be provided from terraces on the face of the wall and the face of the

embankment drainage in order to prevent erosion damage and to minimize the possibility of

surface saturation which might result in localized slope failures. Second, this water must be

conveyed to the storrnwater detention facilities which will provide the required Level 2 flow

control. Plans in SMP Appendix O, Exhibit Cl15 show that undetained surface runoff

collecting at the bottom of the embankment, and also from the airport security road, would

be discharged directly into adjacent wetlands without any peak flow detention as required by
King County and Ecology regulations.

22. SMP Page 3-7 states, "Several examples of water-induced slope failures have occurred

recently, including one airport embanlanent project in Telluride, Colorado, that resulted in
airport closure for one year. The slope failure wasprimarily attributed to storrrtwater build-

up within the emba-akmem." Because of the height of the proposed 3_ runway embankment,
and the potentially catastrophic consequences of a slope or wall failure, the design

documentation for the SeaTac project should identify the specific design and environmental

factors which were associated with those failures. For example, were previous failures

associated with poorly-draining fill materials, inadequate construction methods, or insufficient

drainage systems? Were previous failures associated with specific climatic conditions such

as unusually intense cloudburst events or an unusually prolonged rainfall event or closely-

14See _Stormwater Erosion and Sediment Control for Large Parcel Construction", Department of Ecology Report

WQ-R-93-012 1 #4 of 5. Also available at http://www.ecy.wa.gov/pubs/wqr93013.pdf
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spaced series of intense events? Careful examination of the causes of known recent water-
induced slope failures is a necessary, but missing, first step to ensure that the 3_ runway
project does not repeat whatever errors or oversights may have been responsible for past
slope failures.

Based on our review of the Stormwater Management Plan documents, there are at least two

drainage issues affecting the fillembankment which should be addressed and resolved prior
to project approval.

a) There appears to be a significant discrepancy between the embankment theoretical
infiltration properties assumed by geotechnical specialists responsible for the desima
of the embankment and the embankment infiltration properties inferred through
stormwater runoff model calibration to data from the 1998 embankment by other

specialists responsible for the design of stormwater management facilities. The
geotechnical analysis of the embankment and wall, and design of internal drainage
systems, should account for a range of worse-case scenarios which might result from
variable (or uncertain) infiltration properties. For instance, if the unexpectedly-low
observed infiltration capacity was suspected to be a result of periodic appfications of
tackifiers or emulsions or other surface treatments for erosion control during

construction, then the embankment geotechnical analysis should anticipate perching
horizons and saturated zones within the embankment. Review of past slope failures
should consider whether discrepancies between theoretical and actual infiltration rates

may have been a contributing factor.

b) Drainage from the steps in the wall and embankment should be designed to handle
cloudburst rainfall quantities computed against the surface area of these features,
rather than the plan view. It is not apparent that the SMP has given any consideration
to either the specific scenario of wind-driven (non-vertical) precipitation or the more
general surface runoff drainage needs for the face of the wall and embankment.
Review of past slope failures should assess the role and significance of surface
drainage fi-om the face of the embankment (or wall) as a contributing factor.

23. The proposed construction excavation for Pond D, as shown by SM1_ Appendix D, Exhibits
C 133 through C 134.1, is very likelyto intercept the local shallow regional groundwater table
and to significantly disrupt the water supply to Wetland 39. We question the accuracy of
groundwater levels shown by Exhibit C 134.1 which suggests the maximum seasonal water
level in the vicinity of the pond would be slightly below the proposed pond bottom at
elevation 336.0. There is strong evidence to suggest that the excavation proposed for Pond

D, to depths as great as 25 feet below grade, will intercept the local groundwater table.
First, the Hart Crowser study of local groundwater conditions (SMP Appendix L) found that
the shallow groundwater table is typically 10 feet below e,,dsting ground level. Second, there
is an e:dsting surface expression of groundwater at Wetland 4 la which is in the footprint of
Pond D. Finally, it can be seen fi-omExhibit C133.1 that Wetland 39 (shown but not labeled
on the exhibit) begins at about elevation 348 feet, 12feet above the proposed bottom of pond.
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24. The NI_MP (page 3-10) asserts that compensatory storage will be provided to mitigate for
approximately 5.24 acre-_ of floodplain storage which will be lost due to embankment fill.

However, our review of the proposed design has found that the compensatory storage will
fail to provide any mitigation for loss of storage during frequently-occurring flood events.
Loss of compensatory storage for frequently-occurring events (such as floods with return
periods in the range of 2 to 10 years) might result in increased peak flows and erosion during
those events.

Grading plans for the proposed compensatory floodplain area are shown by Nl:h'vIPAppendix
A, Sheet STIA-9805-C2. A hydraulic analysis for the associated reach of Miller Creek is
presented in SMP Appendix J. The main problem with the proposed design is that the
compensatory floodplain will be separated from the (relocated) stream channel by a ridge
typically 2 to 4 feet higher than the floodplain. Also, the relocated channel will include a
constructed 32-foot wide high flow section, independent of the floodplain, which will provide
significant flow conveyance within the main channel. The ridge separating the main channel
from the floodplain is apparent from the grading plans and also from NKMP Figure 5.1-6,
titIed"Typical Cross-Section of Miller Creek Floodplain Enhancement." The SMP hydraulic
analysis shows that under major 100-year flood conditions this ridge (which has a top
elevation of about 265 feet) is expected to be overtoppedby depth of only about 0.5 feet.
During less extreme events, the ridge will prevent floodwaters from entering the
compensatory floodplain. There is no explanation for why a ridge is proposed which would
prevent floodwater access to the floodplain mitigation area for all but extreme events. The
compensatory floodplain design, as currently proposed, is insufficient to fully mitigate for the
hydraulic effects of the embankment fill. The consequence, as stated above, is for increased
peak flows and erosion during frequently-occurring flood events.

25. The proposed mitigation objectives for the Miller Creek relocation project are described by
NR_MPTable 5.1-2 (NRMP page 5-4). However, there are no calculations or other design
information to demonstrate that the goals and design criteria will be accomplished with the
design now proposed. From comparison of the December 2000 and August 1999 versions
of the NRMP, we infer that some of the problems with the initial design have been
recognized, but a revised design has yet to be developed which would accomplish the past or
current performance objectives. The main problems are that the relocated channel is likely
to go dry during low flow periods if it is constructed, as proposed, over a two-foot thick bed
of highly-permeable spawning gravels. We notice that the design criteria in the December
2000 NRMP is to "Construct low flow channel 8 feet wide with 1:1 slopes and 0.5 t_ deep
to convey summer base flows" and does not identify a minimum flow depth which would
prevent' fish stranding. By contrast, the performance standard in the August 1999 NRMP
(Table 5-1.1) was clearly established as a minimum flow depth of 0.25 t_ at 0.5 cfs. We have
commented previously that the proposed 8-feet wide channel will almost certainly not support
a minimum flow depth of 0.25 cfs, especially if it is constructed over top of highly permeable
gravels which will convey significant sub-surface flow. Another change between the August
1999 and December 2000 NRMP document is that the earlier (1999) design criteria was that

"100 year flood flows will overtop the channel into the floodplain" whereas the current (2000)
criteria is that "flows _eater than the annual peak flow will overtop the channel and inundate
the adjacent floodplain restoration." However, the hydraulic properties (width, slope, depth)
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for the relocated channel as shown in current design drawings (Appendix A to December
2000 NRMP) are essentially unchanged from the hydraulic properties as shown in previous
versions ofthe design drawings. Our point is the NRMI:' fails to provide any calculations to
indicate that the proposed relocated reach of Miller Creek channel will accomplish its
changing design objectives. Our independent review suggests that the channel design as now
proposed will fail to accomplish performance goals for minimum depth of flow and for
floodplain inundation.

In summary, there continue to be numerous deficiencies in the analyses and preliminary designs which
present a risk of significant adverse impacts to the natural stream and wetland systems if the
December 2000 versions of the Comprehensive Stormwater Management Plan and Natural Resource
Mitigation Plan are approved as a basis for mitigation of project impacts. We request on behalf of
the Airport Communities Coalition that, prior to regulatory certification or approval of the proposed
3rd runway project, the applicant be required to respond to the issues we have raised in this letter,
and that we be granted the opportunity to provide follow-up review and comment on that response.

Sincerely,

NORTHWEST HYDRAULIC CONSULTANTS, INC.

William A. Rozeboom, P.E. K. Malcolm Leytham, Ph.D .E.
Senior Engineer Principal --

Enclosures: vitae.

cc: Peter Eglick, Helsetl Fetterman LLP, PAX (206) 340-0902
Kimberly Lockard, Airport Communities Coalition, FAX (206) 870-6540

WAR/_ML/gmw
20998
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Northwest Hydraulics Consultants, February 15, 2001 letter

The responses in this section have been prepared from the Port's perspective and knowledge.

I. It is the Port's belief that stormwater standards are described in the Comprehensive Stormwater
Management Plan. Water quantity (flow) control standards are described in Section 2.1. Water quality
management standards are described in Section 2.2. Changes to the described standards are subject to the
review and approval of Ecology.

2. The Port believes the stormwater plans provided in the Comprehensive Stormwater Management
Plan provide appropriate detail to evaluate potential stormwater impacts from the Master Plan Update
projects. The protection standards are clearly detailed, and the plan shows the feasibility of providing the
mitigation required to comply with the standards. In the event that modifications to the plan are necessary
due to project adjustments or unanticipated field conditions, the modifications are subject to review and
approval by Ecology. The standards would remain unchanged, even if the mechanism for meeting those
standardswerechanged.

3. As partofthe§401certificationprocess,EcologyengagedKingCountyasa consultanttoreview
andcomment on thePort'sComprehensiveStormwaterManagementPlan.The Porthasaddressedallof

thecommentsoftheKingCountyreviewersand,basedonKing County'sreviewandthePort'sresponse
to the County'scomments, Ecology has reasonableassurancethe ComprehensiveStormwater
ManagementPlanwillcomplywithstatewaterqualitystandards.

4. The Port,asa Washingtonmunicipalcorporation,neednotposta bond toguaranteecompletion
ofthestorrnwatermanagementfacilitiesplannedaspartoftheMasterPlanUpdateimprovements.As a

political subdivision of the State, the Port enjoys the benefits of RCW 4.92.080, which exempts the State) from bond requirements.

As described in Section 7.1.5.1 of the Comprehensive Stormwater Management Plan, the cost estimate
for the 12.6 acre-foot vault described in Appendix M is for a vault if it were to be constructed in a
completely built-out area (access freeways in subbasin SDE-4). The cost estimate is presented to
demonstrate that retrofitting of this specific area is not reasonably practicable. This cost estimate does not
apply to areas of new construction.

5. The expansion of Industrial Wastewater System Lagoon 3 is under construction and will be
completed no later than 2003, to provide at least 72.0 mg of storage, as indicated in Table 4-2 of the
Comprehensive Stormwater Management Plan. While construction is not complete, the plans have been

bid and under construction for one season. The contractor has not identified any issue about completing
the construction as designed.

The Industrial Wastewater System is already treating wastewater at the rate of 4.0 mgd (the "future" rate

described in the Comprehensive Stormwater Management Plan Table 4-2). The discharge line has
capacity in excess of the treatment rate. Lagoons 1 and 2 contain 1.6 mg and 3.3 mg, indicated in
Comprehensive Stormwater Management Plan Table 4-2. Thus, the future treatment rate and storage
capacity data stated in the Comprehensive Stormwater Management Plan are fully supported.

As stated in Comprehensive Stormwater Management Plan Section 7.5, "the recommended AKART (all
known available and reasonable treatment) alternative is to discharge treated effluent from the Industrial
Wastewater Treatment Plant to the King County DNR East Division Reclamation Plant at Renton

(EDRPR). This alternative will eliminate or reduce Industrial Wastewater System discharge to Puget
Sound. Industrial wastewater system flows will continue to be treated by the Industrial Wastewater

Response to 401/404 Comments 111-74 April 30, 2001
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Treatment Plant to remove oil and grease as well as total suspended solids before flowing to the EDRPR."
The marine outfall will be retained and will continue to be permitted, and will be available for discharge,
if necessary, to allow discharge of flows in excess of the maximum rate accepted by the EDRPR.. The
storage-discharge analysis presented in Section 4.2.2 and Appendix Z demonstrates that no untreated
flows would occur in the 50-year King County Runoff Time Series period of record and no overflows
would occur to Miller or Des Moines Creek. In fact, modeling showed that there would be no predicted
overflow with future buildout at a processing rate of just 3.1 mgd, which is 78 percent of treatment

capacity and less than one-half of outfall capacity. Additional treatment capacity may be available when
all known available and reasonable treatment (AKART) has been implemented.

6. It is the Port's belief that the Industrial Wastewater System lagoon complies with the siting
standards of the Federal Aviation Administration's Advisory Circular 150/5200-33. As required by the
Circular, wildlife hazard mitigation techniques such as surface aerators, netting, and/or covers will be

employed at the new Industrial Wastewater System lagoon. The site will be monitored and adaptively
managed as described in the Wildlife Hazard Management Plan to eliminate and minimize wildlife
hazards to aircraft. A key difference between constructing the Industrial Wastewater System lagoons and
new wetland mitigation within 10,000 feet of runways is that wildlife and habitat management at
mitigation sites is contrary to the mitigation objectives and reduces the effectiveness of the mitigation.
For these reasons, even though the Port's wetland mitigation proposes on-site mitigation to fully mitigate
the non-habitat wetland impacts, off-site mitigation is proposed to mitigate avian habitat at a location
where there is no potential for wildlife or habitat management to reduce aviation hazards.

7. The Industrial Wastewater System is already treating at the rate of 4.0 mgd, which demonstrates
feasible treatment rates. Negotiations are on-going to determine the allowable rates of Industrial
Wastewater System discharge that can be routed to the King County DNR East Division Reclamation

" Plant at Renton (EDRPR). Routing water to EDRPR does not diminish the amount of treatment capacity
that has already been proven, but instead simply provides an alternative discharge location. Under any
future scenario, if operational requirements dictate a change in treatment, processing rate, ouffall capacity,
or other changes that could potentially increase surface water discharges to Miller or Des Moines Creeks,
the Port would be obligated to evaluate potential impacts, obtain necessary permits, and provide
mitigation.

8. The release rate evaluated in the Comprehensive Stormwater Management Plan is the proposed
rate for the Industrial Wastewater System. As described above in Response #7, any changes to the
treatment rate would be evaluated for impacts to the storm drainage system.

9. The Port will operate the Industrial Wastewater System in a manner consistent with the Port's
NPDES permit and any conditions imposed by Ecology in its approved §401 certification. In the event
that the processing rate or operations change, the Port would evaluate impacts, if any, on surface waters
and seek approval from Ecology if modifications to the Comprehensive Stormwater Management Plan
are needed.

I0. The increase in storage capacity will be accomplished by expanding Industrial Wastewater
System Lagoon 3, an existing facility. Runoff from small storms is stored in Lagoons 1 and 2, which arc
neUed to prevent bird attraction. Runoff from larger storms would require the use of Lagoon 3. Bird
attraction during larger storms is less of a concern, because open water will form in many other
depressional areas as well, thus reducing the likelihood of bird attraction specifically to Lagoon 3. As
required by Advisory Circular 150/5200-33, wildlife hazard mitigation techniques such as surface
aerators will be employed at Lagoon 3. The site will be monitored and adaptively managed as described
in the Wildlife Hazard Management Plan.

Response to 401/404Comments 111-7.$ April 30, 2001
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11. The tables referenced in the comment indicate live storage volume modeled and available for

,_ runoff control. Reserved storage is not included in the live storage calculations and is therefore
not

included in the referenced tables.

The list of low stream flow mitigation on page 6-6 of the Comprehensive Stormwater Management Plan
describes the Port's. proposed mitigation. The Tyee Golf Course well is not a "proposed" flow
augmentation source to mitigate the Port's low stream flow impacts. See General Response GLR 7 on

instream flow mitigation. The discussion on page 6-10 of the Comprehensive Stormwater Management
Plan describes the Des Moines Creek Basin Committee proposal for flow mitigation. The Low Stream

Flow analysis concluded that low flow impacts from the development of the Master Plan Update projects
could be mitigated by the reserved stormwater storage. This will not conflict with King County's plans to
also have a well available to mitigate existing impacts.

12. The collection and storage of surface water in underground facilities (e.g., cisterns) is not a new
concept; this practice has historically been used to store water for many uses. Long-term storage of water
is the basic concept of wetponds and wervaults, which are considered pollutant removal best management
practices. Stormwater that flows to the detention facilities and reserved stormwater storage has been
treated by best management practices before it flows to the vaults. "Dead" sediment storage would be
provided, so that water drawn from the facilities would not re-entrain remaining settled material, if any.
Reaeration will be accomplished for the small flow from the facilities using passive aeration systems such
as drip towers or cascades over roughened surfaces.

Exhibit C151 incorrectly labels Vault G1 with a required volume of 9.2 acre-ft. As reported in the
Comprehensive Stormwater Management Plan Table 6-2 and Appendix A, the actual required volume is
7.4 acre-ft, which is provided in live storage in Vault G1.

The required low stream flow mitigation design is under review by King County. Reserve and live
storage volumes will be confirmed as part of this review.

131 The Des Moines Creek calibration is under review by King County. The model has been

calibrated and checked against the King County Gage 11F. Review of the SDS3 gage during the period
in question shows that the recorded hourly low flows approach 0.06 cfs (and the corresponding calibrated
flows are very close to 0.00 cfs). Thus, even if the monitoring device has been in error, the correction for
that error would have been insignificant.

14. The area of noncontiguous groundwater included in the model (512 acres) is measured from
interpretation of best available data. Additional interpretation of the information may yield different
results by different reviewers. In addition, groundwater areas can change in area depending on seasons,
variations between different climate years, and human factors such as water withdrawals. The evaluation
of groundwater area used in the model was based on professional judgment and an evaluation of the
significance of groundwater areas on calibration results.

15. The selection of a location to calibrate a model is subjective. Calibration of the models used for

this analysis emphasized matching overall watershed conditions, and therefore utilized the lower gages.

16. Data from gage 42C is being used to improve the Walker Creek model. Preliminary results
suggest that this data will enhance the calibration of the model.

17. It is difficult to quantify the size of the groundwater basin discharging to a particular point.

Groundwater basins do not necessarily correspond to the surface basins defined by topography. The 630acres used in the model resulted in an approximate match with measured low flow volumes.

Response to 401/404 Comments 111-76 April 30, 2001
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18. Irrigation runoff from the golf course or leakage from the Industrial Wastewater System lagoon
does not have any influence on the Walker Creek base flows, based on the fact that both are located in the
Des Moines Creek surface water and groundwater basins some distance from the Walker Creek basin.

19. In preparing the plot of observed daily flows from the 199..8embankment fill for February 1999,
measurements of pond volume were not made every day. On those days where no actual measurement
was taken, the 'observed' daily flow was recorded as "zero." This does not mean that there were no
inflows to the pond, but instead reflects days when no pond volume was measured.

20. The existing Industrial Wastewater System lagoons were shown in the calibration and future

development models as water features. There is no change in the modeling input for the lagoons from pre
development to post development. The expansion of Lagoon 3 and lining of the expansion area was not
included in the modeling because it is not a Master Plan Update project. Moreover, the lining area

(approximately 5 acres)is insignificant compared to the total impervious area and the relatively small
impacts on low stream flows. Modeling of the Industrial Wastewater System lagoon areas will be
modified to reflect the lining.

21. The potential hydrologic impacts of the borrow areas were not evaluated in the Comprehensive
Stormwater Management Plan because the Port believes that modifications are considered temporary and
reversible, as opposed to the construction of permanent new impervious areas and airport facilities.
However, the Port believes that it is inaccurate for the commenter to assert that the hydrologic impacts of
the use of the borrow sources have not been evaluated. As noted in the comment, the Wetland Functional

Assessment and lmpact Analysis, Appendices C and D, evaluate the potential impacts of the excavation of
the borrow sources on wetlands, propose a plan for avoiding or mitigating those impacts, and address the
post-excavation topography and drainage facilities in the areas of the borrow sources. Appendix C
specifically states that "[m]itigation [of impacts from Borrow Area 1] will also include the use of a stream
setback averaging 200 feet to protect Des Moines Creek from the potential impacts of borrow
development activities." In addition, Appendix D makes clear that the drainage swale designed for use in
Borrow Area 3 will ameliorate the changes in groundwater flow that are anticipated to occur as a result of
the excavation of that Borrow Area. Finally, "'reclamation of the borrow area[s] will be accomplished in
accordance with Washington Depa_txllent of Natural Resources criteria and the Port of Seattle landscape
plans. Once final grades have been established, the drainage swale and adjacent slopes will be protected
from erosion using the same techniques demonstrated to be effective by the embankment construction to
date. The excavation slopes will be dressed and hydroseeded with a bonded fiber matrix. The swale will
be protected with erosion control matting until grass is established as part of the post-excavation site
reclamation." Appendix D at page 8.

The feasibility of stormwater control in the borrow areas is not an issue, based on the lack of limitations
regarding location and feasibility of stormwater facilities in borrow areas, e.g., land areas, wetland
impacts, or size requirements. Infiltration facilities are feasible in the types of soils found in the borrow
areas, allowing for the mitigation of potential base flow impacts.

Field investigations and soil classification conducted in the borrow areas, along with a comparison of soil
gradation tests from field samples indicate that groundwater infiltration will increase in Borrow Areas 3
and 4 because more permeable soils will be exposed, while Borrow Area 1 may show reduced infiltration.
As noted above, development and reclamation plans for Borrow Area 1 will include measures to enhance
on-site infiltration (e.g., terraced slopes and benches) to the extent this is necessary.

Field investigations and soil classification conducted in the borrow areas, along with a comparison of soil
gradation tests from field samples indicate that groundwater infiltration will increase in Borrow Areas 3

Response to 401/404 Comments 111-77 April 30, 2001
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and 4 because more permeable soils will be exposed, while Borrow Area 1 may show reduced infiltration.

As noted above, development and reclamation plans for Borrow Areas I, 3 and 4 will include measures toenhance on-site infiltration (e.g., terraced slopes and benches) to the extent this is necessary. These plans
will be submitted to the appropriate permitting agencies for review.

22. Review of air photos of the borrow areas demonstrate .that much of the area was formerly

neighborhoods acquired by the Port in past mitigation buy-outs. Much of the soil was modified (soil or
organic materials removed) when the area was residential. Nevertheless, hydrologic modifications
described will occur, although to a lesser degree than described in the comment.

While it is possible in some instances that grading would reduce surface infiltration, it is more likely that
the removal of less-permeable perching layers and till will in fact increase the potential for infiltration and

recharge that could increase baseflows to Des Moines Creek.

23. The Port believes the "headwaters" of Des Moines Creek are misrepresented in the comment as
the borrow area locations. The west branch of Des Moines Creek originates as a well-defined, dredged
channel from Northwest Ponds (the drainage area of which extends about a mile north of the Northwest

Ponds), which are located approximately one-half mile upstream of 200_ Street. The east branch of Des
Moines Creek originates in drainage channels (with a drainage basin extending approximately 0.7 miles
north of the lake) flowing to Bow Lake, which is located approximately l mile north of 200th Street.

24. See response to Comment 21 above.

25. The Port believes there is no basis for asserting that there will be adverse impacts from the
borrow areas. Mitigation, if necessary, can be provided in the borrow areas with no impacts to operations

or borrow area feasibility.
26. Refer to Technical Appendix B, Volume 3, of the Comprehensive Stormwater Management Plan.

271 The Low Streamflow Analysis report did not include supplemental Hydrologic Simulation
Program-Fortran (HSPF) analyses. The Low Streamflow Analysis report used results from the HSPF
analyses contained in the Comprehensive Stormwater Management Plan. Refer to the Comprehensive
Stormwater Management Plan technical appendices A and B for HSPF input sequences.

28. See response to comment #14 above regarding groundwater basins.

29. See response to comments 19, and 21 above.

30. See response to comment #20, on Industrial Wastewater System lagoon lining.

31. The Hydrologic Simulation Program-Fortran (HSPF) modeling includes-the baseflow impact to
all creeks due to new impervious surface constructed since 1994. The diversions to the Industrial
Wastewater System area since 1994 are evaluated in the Comprehensive Stormwater Management Plan
comparison of 1994 conditions with 2006 conditions.

32. See responses to comments 23, 24 and 25 regarding the borrow areas. The borrow areas are not
forested headwaters of Des Moines Creek.

33. The models used were described in the Low Streamflow Analysis report (pages 2-7). The
Hydrologic Simulation Program-Fortran (HSPF) modeling for the Comprehensive Stormwater
Management Plan was used for the low streamflow analysis. As a result, there are no differences in the
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modeling for the two analyses. All permanent hydrologic impacts related to the Master Plan Update were
evaluated.

34. The Port believes the commentor compared the matrix conductivity used in the Pacific
Groundwater Group's analysis to the INFILT parameter in the Hydrologic Simulation Program-Fortran
(HSPF) model developed for the Comprehensive Stormwater. Management Plan. However, for
comparison to HSPF model parameters, it is more appropriate to Compare the HSPF INFILT parameter to
the hydraulic conductivity of the bulk fill (Kbulk). It should also be recognized that Kbulk is not exactly
equal to INFILT. Pacific Groundwater Group's Kbulk value of 0.085 in/hr (6x10-5 cm/sec) compares to
the HSPF INFILT value of 0.02 in/hr. Based on this comparison, the difference is less than implied by
the eommentor. However, differences do exist between the amount of infiltration allowed by the two
models. The following paragraphs explain the origins of the various values and application of results of
the analysis.

The hydraulic conductivity used for the secondary recharge analysis was based on a database of
measurements by others, and well-established algorithms that use soil particle size distribution. In this
case, the percents of sand and silt expected of the entire fill were calculated based on geotechnical
engineering plans for the fill. The resulting percents of sand and silt were considered representative of the
soil matrix between gravel and cobbles. No flow was assumed to occur through the gravel/cobble
fraction of the fdl. As a result, the bulk hydraulic conductivity was lower than the matrix conductivityby
the formula:

Kbulk = Kmatrix * (l-gravel fraction)

Where:
Kbulk =bulk hydraulic conductivity
Kmatrix = matrix hydraulic conductivity

In this case Kmatrix = 1.35x10--4 cm/sec, Kbulk = 6x10-5 cm/sec, and gravel fraction = 0.55.

INFILT for the Third Runway fill was established based on calibration of the HSPF model to Phase I fill
runoff data spanning a one-month period in February 2000. At that time the Phase I fill had been
contoured, densified by rolling, and treated to reduce erosion. It was virtually free of vegetation except
on the slope.

The difference between the HSPF calibration result and the hydraulic conductivity implied by the particle
size distribution was recognized at the time the secondary recharge analysis was performed. However, it
was the opinion of more than one hydrogeologist that runoff from the completed fill would likely be less
than suggested by the limited Phase I runoff monitoring data. It was recognized that stormwater designs
based on the HSPF model would therefore overestimate as-built runoff, underestimate infiltration, and
therefore overestimate impacts to streams in low flow periods. Because of the resulting conservative
stormwater component designs, the HSPF model was not altered and the secondary recharge analysis
proceeded independently.

35. A sensitivity analysis was performed in the Pacific Groundwater Group's secondary recharge
analysis using reasonable assumptions for the widths of the infiltration filter strips (30 and 75 feet).
Reducing Kbulk causes a reduction in estimated secondary recharge and increasing the filter-strip width
causes an increase in the volume of water infiltrated (and a reduction in rate due to the increased
infiltration area). By reducing the modeled Kbulk to a value equal to the HSPF model parameter (0.02
in/hr), estimated secondary recharge would be reduced by about 55% for a 75-foot filter strip (from about
22 to 10 in/yr) and by about 75% for a 30-foot filter strip (from about 48 to 12 in/yr). The secondary
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recharge values estimated with the HSPF I'NFILT values used for Kbulk (10-12 in/yr) are less than will

likely occur under the eventual built condition.

36. Dam safety design procedures defined in WAC 173-175 are followed for pond designs. All
ponds requiring the Dam Safety review will incorporate that review process into the design process. If
Dam Safety review is required, plans will be finalized in compliance with those regulations. All ponds
constructed thus far have been exempt from a dam safety review.

37. See response to comment #36 above.

38. A geotechnical report for stability and constructability of the vaults will be completed as part of
final design. Significant geotechnical evaluation of the embankment will be completed, as required to
conform to all applicable regulatory requirements.

39. The depth requirement to which this comment refers is listed in the King County Stormwater
Design Manual under the heading "Access Requirements." The specified depth is not a structural
requirement. No depth limit is stated in the requirements under the heading "Structural Stability," on
page 5-37 of the King County Stormwater Design Manual.

The Port maintains its own facilities. Due to the size and scale of operations at the Sea-Tac Airport, the
Port is able to provide the necessary equipment to access and maintain these vaults.

Cast-in-place vaults will be designed and stamped by a licensed structural engineer.

40. The stormwater detention facilities will be constructed and operated consistent with the Port's

Wildlife Hazard Management Plan. Standards for stormwater facilities are included in the WildlifeHazard Management Plan. If the facilities fail to meet those standards, there are viable and feasible
alternatives to retrofit the facilities to reduce wildlife attraction. Since the 1980's, the Port has staffed a
full time wildlife biologist at the airport to assist in reducing and managing wildlife hazards.
Accordingly, in the event of a problem, mitigation will be identified and implemented.

41. The Port believes the details described in the comment are included in plans at the appropriate
level of design progress. The Port has a systematic, critical construction plan review process. Plans arc
reviewed at multiple design milestones by more than eight qualified Port environmental staff and
consultants. In addition, the Port's individual National Pollution Discharge Elimination System (NPDES)
permit requires significantly more extensive planning, implementation, and monitoring than the
requirements of most construction sites in the state of Washington. Most construction sites in
Washington are permitted under the General NPDES Permit for Construction Stormwater. The Port's
N'PDES permit requires that site-specific monitoring plans be prepared for construction projects. The
Port is also required, through the Governor's Certification, to provide third-party oversight of all Master
Plan Update construction activities for temporary erosion and sedimentation control. This third-party
oversight is a condition of the Port's NPDES permit. The Port has a full-time temporary erosion and
sedimentation control expert on staff, and monitors each of the construction sites as required by site-
specific monitoring plans approved by Ecology. Problems found at the North Employee Parking Lot
construction site in 1997 were effectively resolved to allow completion of the site during the wet season
with no further problems.

The Port's temporary erosion and sedimentation control design and implementation procedures currently
have more than three years of proven performance on large earth embankment projects, including one of

the wettest winters on record. Facilities such as pumps, swales, and treatment ponds have beenconstructed and operated with no uncontrolled discharges.
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Temporary erosion and sedimentation control is most effectively implemented with a sound, detailed

plan, overseen and monitored by experts, adjusted and adapted to unique conditions at each site. using
new and innovative techniques. The Port's approach to temporary erosion and sedimentation control for

Master Plan Update projects meets all of these requirements.

42. Detailed temporary erosion and sedimentation control plans will be developed prior to
construction, as required by the Port's National Pollution Discharge Elimination System permit. Also see

response to Comment #41 above.

43. See response to comment #42 above.

44. See response to comment #42 above.

45. Temporary erosion and sedimentation control facilities will be in place as long as they are
needed. Depending on the location in the construction and drainage basin, some facilities will be needed
for one construction season, while others may be needed for the life of the construction (approximately 6

years).

46. As described in the Natural Resource Mitigation Plan (Section 5.2.3 pages 5-101 through 5-106),

following construction, the outer drainage channels will serve to collect and convey seepage water to
wetlands located downslope of the embankment. The temporary construction use is to collectrunoff from
the construction area for diversion to a sedimentation pond and treatment. Temporary and pe,,anent

impacts to wetlands resulting from these channels have been evaluated in the Wetland Functional
Assessment and lmpacts Analysis report (Section 4.2; Table 4-5, on page 4-13).

47. Pond A and the adjacent pump pit are located in wetlands because this is the lowest part of the
west-side construction area and the point to which storm water will flow during consta'uction. These

ponds are part of the temporary erosion and sedimentation control system protecting Miller Creek from
potential shon-terrn construction impacts. These ponds will be removed as soon as the adjacent disturbed
ground can be revegetated and sediment is no longer a risk.

The geotextile lining is not intended to keep groundwater out of the pond, and there is some potential for
Temporary Pond A to intercept a portion of the shallow groundwater that in part maintains the hydrology
of Wetland 37a. We conservatively estimate the potential flow from natural groundwater into the empty
pond would be on the order of 2 to 10 gpm (0.005 to 0.022 cfs). The area of wetland potentially impacted
by this would be limited to between 20 and 50 feet downslope of Pond A. This volume of flow is
insignificant to the wetland as a whole, except possibly during the late summer months.

It is important to note that the impact to wetland hydrology would be seasonal and temporary. The pond
only needs to be pumped out when it is needed for temporary storage of storm water, typically only
during the period of say October to April. Impact in winter is expected to be minimal since other
hydrologic inflows will likely be sufficient to maintain moisture levels within the surficial wetland soils
irrespective of any drainage effects due to Pond A. Impacts would be potentially greater in the summer, if
the pond was drawn down and intercepted shallow groundwater flow that is feeding downslope wetland.
However, the Port has no plans (and no need) to operate the pond except during storm events.

A management solution the Port proposes is to maintain water in the pond during the summer, when little
or no stormwater retention capacity is needed. This would reduce or eliminate the drainage effect on the
adjacent wetland. If necessary, management of pond levels throughout the year could be tied to
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anticipated weather conditions, with the water level only drawn down by pumping when storms are
.,_ expected.

Based on the results of further analysis, an alternative management proposal for Pond A being considered

by the Port includes placing a sheet-pile wall (or cofferdam) around the pond to isolate it from the
groundwater flow that is sustaining Wetland 37a. In this alternative, sheet piles would be installed to the
top of the glacial till at an anticipated average depth of 15 feetbelow ground surface. The sheet piles
would prevent groundwater from entering Pond A, and thus prevent drawdown of groundwater levels in
the adjacent wetland.

The cofferdam would divert some local shallow groundwater flow, forcing diverted water around the ends
of the cofferdam, and possibly lowering water levels in the wetland area downslope of the pond as a
consequence. To mitigate this, a collector/distributor trench filled with gravel (a "'French drain") will be
built around the outside of the cofferdam. The French drain will collect shallow groundwater that would
otherwise tend to mound on the upslope side of the cofferdam, and conduct it around to the downslope
side of the cofferdam. The water in this gravel-filled trench will be available to maintain water levels in

the shallow wetland soils, with no volume reduction or delay to the seepage, and no introduction of
charmelized surface-water flow in the wetland.

48. The Port has successfully completed and implemented complex temporary erosion and
sedimentation control plans for its embankment projects. The Port's National Pollution Discharge
Elimination System permit already requires the detail and performance recommended in the comment,
which is not typically required by applicants reviewed under the King County and Ecology Stormwater
Management manuals.

49. The surface water runoff from the mechanically stabilized earth wall will be conducted laterallyin the wall terraces to catch basins. The catch basins are part of the storm drainage system that includes
piping and energy dissipation before delivery to the various detention facilities.

50. The Port's design includes engineering input on the embankment failure at the Telluride Airport.
The factors that contributed to the failure at Telluride include:

• Failure to recognize the potential dangers of constructing embankment fill slopes atop old debris
slides and other indicators of geologic instability. The natural slopes at the Third Runway site are
stable by comparison;

• The Telluride construction site was in extreme topography near the top of a mountain in the Rockies,
with steep slopes subject to instability, and very different from the Puget Sound lowlands;

• Failure to include in the embankment design adequate drainage to prevent the buildup of pore
pressure, which was blamed as the primary cause of failureat Telluride. The Third Runway project
includes a substantial drainage blanket designed expressly to prevent such dangerous build-up of pore
pressures;

• The Telluride embankment materials were composed of weak shales and residual soils, which are
prone to swelling. In contrast, the glacial materials that will be used at the Third Runway site are
inherently stronger and more geologically stable;

• The location of the Telluride fill above a fault helped exacerbate seepage problems and contributed to
the embankment failure. Such conditions are no__tpresent at the Third Runway site;

The relevant lessons of the Telluride Airport embankment failure have been fully incorporated in the
Third Runway embankment design.

D
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51. The Port believes the use of 1998 stormwater runoff data for the Phase I embankment likely
skews the results toward low infiltration rates, when the bulk of the fill is in fact expected to have

infiltration rates in excess of at least 0.19 inch per hour. The skew is deliberate in that it over-emphasizes
stormwater runoff from the embankment, and ensures that stormwater management infrastructure is

conservatively designed. However, the Hydrologic Simulation Program-Fortran (HSPF) will not yield
reliable results for expected rates of infiltration and groundwater recharge through thick unsaturated zones
such as created by the embankment fill, because HSPF is primarily a surface flow analysis tool, not a
groundwater flow model.

The fill infiltration modeling in the Pacific Groundwater Group report is more concerned with
understanding impacts to aquifers, and uses higher infiltration rates than does HSPF. These higher rates
are more consistent with the expected water transmission properties of the fill, and the surface of the fill
under long-term conditions (grassed, with wormholes and other macro porosity that will encourage
infiltration). The Pacific Groundwater Group results support comparable modeling work on embankment
infiltration performed by the Port (see Appendix C, Embankment Infiltration and Seepage Studies, Draft
Geotechnica[ Engineering Analyses and Recommendations, Third Runway Embankment, pages C-I
through C-12Hart Crowser, December 4, 2000). Similar rates of infiltration used by Hart Crowser are
also conservative in addressing the likelihood for perched zones of saturation to occur within the fill.

The embankment design considers observed fill drainage characteristics as well as analysis of infiltration
on fill stability, and incorporates appropriate measures such as using relatively high conductivity soils for
the outer part of permanent embankment slopes.

52. The bench drainage channels have been designed to conduct 200 percent of the peak flow for the
100-year, 24-hour storm event. Cloudburst rainfall and horizontal rainfall fall well within these sizing
criteria.

53. The potential impact of permanent stormwater detention ponds on the hydrology of downslope
wetlands has been analyzed in the Wetland Functional Assessment and Impact Analysis report (see
Section 4.3.2.12 pages 4-64 through 4-67; and Appendix I). Groundwater data for this area, in relation to
the ground elevation, is shown in Appendix 1 and discussed in the Wetland Functional Assessment and
Impact Analysis report. Because of the excavation, a small indirect impact to the uppermost section of
Wetland 39 could occur where the pond is excavated below the elevation of the wetland. However, Pond
D has been designed to infiltrate water into the soil and with an additional orifice to discharge treated
stormwater to the wetland as a means of preventing such an indirect impact.

All pond designs and temporary and permanent erosion and sediment controls include a site-specific
evaluation. A primary aspect of pond siting involves test borings and test pits in the proposed locations.
Standard pond design methods are followed in each case. Design of each pond proceeds from the site-
specific data so that the pond is designed to be above the observed water table levels at each site.

54. The areas described as Vacca Farm and the Miller Creek relocation sites are landscapes that have
been heavily altered by decades of human impacts. The changes include watershed development with
houses, roads, and commercial development; channelizing Miller Creek; excavations in the Miller Creek

Detention Facility, and construction of the facility; Lora Lake excavation; farming and farm drainage; and
land clearing in the floodplain. It is difficult to replicate a natural system that retains existing habitat
(small stream habitat) when that habitat probably did not exist prior to human alterations and other factors
influencing this habitat (watershed development) are present. However, the proposed Miller Creek
relocation, considering many of the limitations of the project area, will replace the limited natural
functions that this hi#fly altered portion of Miller Creek provides, and restore many functions that have
been lost by previous actions.
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._ For example, the existing stream channel is actually located on the edge of the floodplain, several feet
above the existing bottom of the "'valley" through which the channel flows. If the channel were
constructed in the bottom of the floodplain with the low profile and flat floodplain, it would lose
definition and no longer function as a section of stream channel that is present now. It is therefore
necessary to construct a channel with "built-up" wails to define the flow channel.

The 5.24 acre-feet of 100-year floodplain storage will mitigate the loss of 100-year floodplain storage as
described in the Natural Resource Mitigation Plan (Table 4.1-2 page 4-7; Section 5.1.2 pages 5-26

through 5-43). The relative floodplain storage is matched at each depth of flooding depth, thereby
mitigating impacts of small floods. The relocated channel has increased conveyance capacity when
compared to the existing channel. The area through which Miller Creek will be relocated is a broad,
shallow backwater area that stores flood flow even during less frequent events. The proposed channel
will convey flows as indicated in the Natural Resource Mitigation Plan (Sections 5.1.1.2 and 5.1.1.6
pages 5-5 through 5-16), and spill over to the floodplain with flows in excess 40 cfs, which is less than
the mean annual flow (See page 5-12 and Table 5.4-1). The relocated channel and the floodplain "'swale"
are connected at the south end of the new creek, which is the point that will control the water surface level

in the floodplain. The area draining to this point includes drainage from Des Moines Memorial Drive,
Lora Lake, and overflow from the new channel.

The channel will overflow with flows in excess of 40 cfs. The 100-year flood elevation in the vicinity of
the relocated channel represents a large shallow backwater area that could be characterized as more of a
"lake" than a conventional streamside floodplain. The floodplain will receive water from other sources as
well as overflow from the creek channel. Natural levees that separate the main channel from the
floodplains are frequently found in nature.

_ 55. See response to #54 above.

56. The channel design is virtually unchanged from the previous Natural Resource Mitigation Plan
(Section 5.1.1 in Parametrix, August 1999). Changes in text were primarily a result of questions and
comments from reviewers that required clarification. The assertion that the channel will go dry by
flowing through highly permeable stream material is incorrect. The gravel specifications include fine
sands and silts to specifically avoid the problems that were asserted by the reviewer.

Channel hydraulics in the relocated reach of Miller Creek are influenced by high water table and
downstream water surface elevations, in addition to the channel configuration, slope, and roughness. The
existing channel has a similar channel cross-section that meets the flow depth criteria. The flow depths,
as described in the Natural Resource Mitigation Plan (Section 5.1.1.6 page 5-12) are expected to be met.
In the event that design standards are not met and the stream is not providing appropriate habitat, Table
5.1-7 (page 5-21) of the Natural Resource Mitigation Plan provides performance standards and
contingency measures that can be implemented.

1}
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16300 christensen road, suite 350 sacramento
seattle, washington 98188-3418 vancouver

(206) 241-6000 - phone edmonton(206) 439-2420 - fax
www.nhcweb.corn seattle

June 25, 2001

U.S. Army Corps of Engineers
Regulatory Branch
Post Office Box 3755

Seattle, Washington 98124-2255
ATTN:Muffy Walker

Gail Terzi

Washington State Department of Ecology
Shorelands and Environmental Assistance Program
3190 - 160= Avenue Southeast

Bellevue, Washington 98008-5452
ATTN: Ann Kenny

Subject: Follow-up comments on stormwater, hydrology, and hydraulics aspects of proposed
3rd runway and related development actions at Seattle-Tacoma International Airport,
Corps Reference No. 1996-4-02325.

Northwest Hydraulic Consultants has been retained on behalf of the Airport Communities Coalition
to provide technical reviews of stormwater, hydrology, and hydraulics elements of proposed
development actions at SeaTac airport. Our comments on the December 2000 version of the project
stormwater management plan and related environmental documents were submitted to Ecology and
the Corps in a letter dated February 15, 2001.

Responses to public comments, including those submitted by NHC, were made in a document dated
April 30, 2001, by or on behalf of the Port of Seattle. The purpose of this letter is to provide our
follow-up comments based on those Port responses.

Follow-up comments are provided below for each of the numbered points in our comment letter and
in the Port's response. Those documents do not share a common numbering system. In order to
facilitate cross-referencing to the prior documents, each comment below begins with "NHC xx; Port
xx" to reference the corresponding comment and response numbers from our comment letter of
February 15, 2001 and the Port's response document of April 30, 2001.

1. NHC 1; Port 1. In our opinion there is a need to eliminate ambiguity as to what stormwater
standards will be applied for this project. A clear commitment is needed that the "updated"
standards described in SMP Section 2.1.4 will be followed, and are not subject to further
negotiation. Vague references to "the Port's stormwater management standards" (SMP page
6-3) are inappropriate and should be eliminated. Also, as noted in our original comment, it
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is of concern that the now-approved major modification to the SeaTac Airport's NPDES
permit has a requirement for stormwater management standards which are less stringent than
the updated standards described in the SMP.

2. NHC 2; Port 2. The response does not address the substantive concern regarding the absence
of a clearly-defined, post-SMP review process. The recent history for this project, particularly
the major flaws in both the November 1999 and August 2000 versions of the project SMP,
highlights the need for an independent design review to supplement the Port's quality
assurance and review processes. Without certainty of ongoing, independent, competent
review, there can be no reasonable assurance of project compliance with either King County
surface water policies or Ecology conditions of approval for Section 401 Certification.

3. NHC 2; Port 3. The response is inconsistent with our understanding of the status and scope
of the review work being conducted by King County. First, while the response asserts that
the Port has "addressed all of the comments of the King County reviews," it is apparent fi'om
the record of subsequent Ecology-County-Port meeting notes that the King County review
is an ongoing process which was not satisfied or concluded by the Port's initial responses.
Second, the King County review was limited in several respects and did not consider airport
impacts from non-Master Plan Projects (such as the post-1994 IWS expansion, IWS lagoon
linings, or borrow pit mining) and did not assess compliance with state water quality
standards. Our understanding of the study scope is based in part on the following statement
from the second paragraph of King County's February 22, 2001 review findings letter: "As
with our previous review of this project, it is important to keep in mind the limitations of the
work that we have performed First, this review is limited to ascertaining whether the SMP
attained minimum compliance with 1998 King County Surface Water Design Manual.
Compliance with the technical provisions of the Design Manual does not mitigate all
potential impacts of development and may not provide sufficient information to allow for
approval under other codes and regulations."

4. NHC 3; Port 4. The response does not address the substantive concern regarding the cost
of the proposed facilities and, per the Port's own consultant, that "Obviously, the success of
the mitigation depends on the effectiveness of implementation and monitoring...It is critical
that sufficient guaranteed funding be available..."

5. NHC 3; Port 4. Our comment on the unit cost of stormwater vaults was based on
information provided in the SMP for Vault SDE-4. We examined the costs for all facilities
shown in SMP Appendix M and selected Vault SDE-4 because 87% its costs were found to
be det'ermined by factors &basic structure cost, excavation, and backfill, all of which should
be independent of whether the area had been previously developed. In contrast, we
purposefully did NOT use unit cost information for SDS-3 Vault 3 which was found to have
total unit costs about double those for SDE-4 due to significant (about 44% of total) costs
relating to pre-development issues of removing existing pavement and constructing a new
taxiway. If the Port's cost estimates are reliable, then the cost data provided in SMP
Appendix M for Vault SDE-4 should provide a reasonable basis for estimating vault costs for
areas of new construction. Given the Port's reluctance to provide cost estimates for storage
vaults and ponds to provide peak flow control, it is of concern that the Port is using the costs
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in Appendix M asjustification that it is "not reasonably practicable" to construct Vault SDE--4
so that previously-developed areas can meet state water quality standards. Also see Comment
4 above.

6. NHC 4; Port 5 and 6. Response noted.

7. NHC 4; Port 5, 7, 8, and 9. Responses noted.

8. NHC 4 and 19; Port 10 and 40. The response fails to provide any analysis of the frequency
and duration of standing open water in Lagoon 3 or other open water facilities. The Port's
position seems to be that a realistic analysis of the frequency and duration of standing open
water is irrelevant since bird attraction hazards will be controlled by other mitigation
techniques.

9. NI-IC 5; Port 11. The amount of any "reserve storage" being proposed at stormwater
facilities needs to be consistently included in SMP tables and exhibits. We agree that a
distinction is needed between live storage and reserve storage.

10. NI-IC 5; Port 12. We disagree with the premise that the reserve storage proposal described
in the SMP is a historical practice. The proposed reserve storage is not a water supply cistern
from which water is regularly recharged and regularly withdrawn. The proposed reserve
storage is also unlike the dead storage in a water quality wetpond in which a plug of old water
is pushed out with each new storm event. Instead, the proposed reserve storage scheme
involves a dead storage zone below the detention live storage. The reserve storage will be
filled with the first fall or early winter storm and then function entirely as dead storage for up
to nine months, accumulating whatever materials or pollutants might precipitate from the live
storage zone during that time. Our point is that all of the reserve storage water will function
like a dead storage zone for a very prolonged period prior to the water being put to use, and
that the summer-period quality of the reserve storage water, and its suitability for low flow
augmentation, is uncertain.

11. NHC 6; Port 13. Response that "The model has been calibrated and checked against the King
County Gage 11F" is noted. Further comment will be offered once the results of that
calibration and checking are made available for public review.

12. NHC 6; Port 14. Response appears to have mis-interpreted or has not addressed our
observation of an internal inconsistency in the SMP. The calibration text (SNIP page B 1-10)
states 'that there is groundwater inflow from 1,240 acres of non-contiguous area. This is
inconsistent with the model input sequence which shows inflow from only 512 acres. The
Port's response suggests that groundwater inflow is highly dynamic, variable, and that
interpretation is subject to professional judgement. The SMP should in our opinion be
internally consistent in describing the relevant factors and modeling assumptions. Also see
Comment 15 below.

13. NHC 6; Port 15. Given the availability of upper-basin data, we disagree with the choice of
calibrating primarily to lower gages and in matching overall watershed conditions. Our

northwest hydraulic consultants inc.
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opinion as stated previously is that because the purpose Of this work is to address and
mitigate conditions in the upper basin (airport) areas of the watershed, calibration efforts
should place more emphasis on matching upper basin flows unless those data are confirmed
to be unreliable. Emphasis on overall watershed conditions and lower-basin data will tend to
mask impacts and mitigation needs from airport development activities in the upper basin.

14. NI-IC 7; Port 16. Response that "Data from gage 42C is being used to improve the Walker
Creek model" is noted. Further comment will be offered once the results of that model

improvement are made available for public review.

15. NHC 8; Port 17. The response does not address the substantive discrepancy between the 630
acres of Walker Creek non-contiguous groundwater basin assumed for model calibration, the
approximately 690 gross acres (before IWS diversions) of available non-contiguous
groundwater basin based on groundwater mapping (SMP Figure B2-23), and the
approximately 350 acres of available non-contiguous groundwater basin once IWS areas are
removed. The available mapping data suggest that diversions to the IWS system from this
groundwater recharge area and implementation of IWS leak detection and repair programs
could potentially cause a nearly 50% reduction in the base flows of Walker Creek. Our point
is that it is difficult to provide any reasonable assurance of appropriate mitigation for airport
impacts on stream base flows, or seepage flows to wetlands, when the source of those flows
is so poorly understood.

16. NHC 8; Port 18. The Port response suggests with apparent certainty that leakage from the
IWS lagoons does not have any influence on Walker Creek base flows. This certainty is
inconsistent with Port responses 14 and 17 which suggest that groundwater inflow is highly
dynamic, variable, and that interpretation is subject to professional judgement.

17. NHC 9; Port 19. Response noted.

18. NHC 10; Port 20. The response fails to address the substantive concern that post- 1995 lining
of the IWS lagoons has and/or will cause low streamflows in Des Moines (and possibly
Walker) Creek to be reduced below the low streamflows which would have occurred during
base year (1994) conditions. SMP Section 2.1.2 (page 2-2) discusses selection of the base
year. Our point remains that airport impacts to stream base flows, as well as mitigation needs,
have likely been underestimated because they have not considered the effect of lining these
lagoons.

19. NHC 1_1;Port 21. Response noted. We agree that many of the potential impacts can be
suitably mitigated by future reclamation activities, providing that the borrow pit areas are
reclaimed to a forested basin condition. However, the SMP and related documents offer no
assurance or commitment that the borrow sites will be reclaimed to a forested condition.

20. NHC 11; Port 21. The Port response does not address our comment of effects on Des
Moines Creek flows due to lost flow attenuation capacity. The Port's low streamflow
analysis makes the claim that summer flows in Miller Creek will be improved due to
attenuation effects in the fill material which will be imported for the third runway
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embankment. Because significant quantities of that same fill is being excavated (to depths of
up to 100 feet) and exported from borrow pits in the upper Des Moines Creek basin, it
follows that there will be some corresponding impairment of summer flows in Des Moines
Creek.

21. NI-/C 11; Port 22. Response noted.

22. NHC 11; Port 23. Response noted. Our use of"headwaters" is intended to reflect the fact
that the forested areas in question are in the upper portion of the basin where Des Moines
Creek appears to be a gaining stream, and that low streamflows in Des Moines Creek are
sustained, in part, by runofffrom these forested areas.

23. NHC 11; Port 24. See Comment 20 above.

24. NHC 11; Port 25. We disagree with the assertion that there will be no adverse impacts from
borrow pit activities. See Comments 19 and 20 above.

25. NHC 12a; Port 26. The response is inadequate and avoids the question of how well the
HSPF model reproduces summer flows for the months of August and September.

26. NHC 12b; Port 27. Response noted.

27. NHC 12c; Port 28. The response is inadequate. Our point, again, is that it is difficult to
provide any reasonable assurance of appropriate mitigation for airport impacts on stream base
flows, or seepage flows to wetlands, when the source of those flows is so poorly understood.

28. NI-IC 12d; Port 29. Response noted.

29. NHC 12e; Port 30. See Comment 18 above.

30. NHC 12f; Port 31. We are confused by the response. According to the SMP, the analysis
of base year 1994 conditions was made using existing (1994) land uses superimposed on
future (year 2006) subbasin boundaries. Our understanding of the HSPF streamflow
modeling is that areas tributary exclusively to the IWS system (as of the year 2006 basin
boundaries used for both existing and future conditions) were not included in the HSPF
models. With this methodology, it is impossible for the SMP to have evaluated the baseflow
impact in Des Moines Creek due to the diversion of 111 acres of basin area to the IWS
system. Our point is that project impacts to low flows in Des Moines Creek have been
underestimated because the assessment has not accounted for the post-1994 expansion of the
IWS system.

31. NHC 12g; Port 32. See Comments 19, 20, and 22 above.

32. NHC 12; Port 33. See Comments 25 through 31 above. We repeat our original comment
here. Insufficient information has been provided to confirm whether the models are
reasonably well calibrated for assessing low flows conditions. Furthermore, the analysis
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methods have overlooked several airport activities--IWS expansion, IWS lagoon lining,
borrow pits-which will likely have an adverse impact on low streamflows, particularly in the
Des Moines Creek basin. Individually and cumulatively, these problems result in a failure to
adequately address airport impacts on low streamflows and associated water quality concerns
in the affected streams, and a corresponding failure to provide reasonable assurance of
adequate mitigation.

33. NHC 13 and 22a; Port 21, 34 and 51. The responses provide a plausible explanation of how
surface contouring, densification, and application of bonded fibre matrix for erosion control
could have caused the monitored embankment runoff to generate far more surface runoff(and
allow far less infiltration) than would be consistent with theoretical values for the embankment
fill. We agree that the surficial effects of these practices should diminish over time due to
weathering and biological actions. However, no information is given to address the uncertain
consequences of the layers ofdensified soils and bonded fiber matrix which are being buried
within the body of the embankment and which will not be exposed to significant weathering
or biological actions.

34. NHC 14; Port 35. Response noted. See Comment 33 above.

35. NHC 15;Port 36. Response noted. We recognize that the full dam safety review will require
design drawings more advanced than those presented in the SMP. However, given the size
and complexity of this project, the SMP should provide a summary table to identify which of
the facilities being proposed will require Ecology review and approval, prior to construction,
for compliance with dam safety regulations. Also, Ecology should confirm whether a dam
safety review is needed for Pond G prior to the start of construction of that facility per the
"Third Runway - Embankment Construction Phase 4" drawings and specifications dated
January 29, 2001 which have been approved by the Port and issued for bid.

36. NHC 16; Port 37. See Comment 35 above.

37. NHC 17;Port 38. We disagree with the response which proposes deferring substantive issues
of the feasibility of certain facilities until final design. The facilities at issue are Vault SDS7
and Vault G1. Vault SDS7 proposes above-grade storage of 21.4 acre-feet of water volume
in a rectangular structure with an above-ground water depth of 19.8 feet. Vault G1 proposes
storage of about 13.8 acre-feet of water volume (detention storage plus reserve storage) with
a water depth of 30 feet. There is an obvious need for a safety review.to assure the structural
stability of Vault SDS7. Our concerns over Vault G1 result from its close (about 20 feet)
proximity to the top edge of a 140-foot high fill embankment. Furthermore, because of its
proposed placement in fill, Vault G1 (and perhaps others) fails to satisfy the KCSWDM
technical requirement (pg 5-37) that "Vaults shall not be allowed in fill slopes, unless analyzed
in a geotechnical report for stability and constructability."

38. NHC 18; Port 39. Response noted.

39. NHC 19; Port 40. See Comment 8 above.
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40. NHC 20, 20a, 20b, and 20c; Port 41, 42, 43, and 44. Responses noted. However, they fail

to answer the specific technical questions presented in our cgmments 20a, 20b, and 20c.

• 41. NHC 20d; Port 45. Response noted.

42. NHC 20e; Port 46. The response does not address the conflict between use of the outer

swales to collect (clean water) seepage from the toe of the embankment and convey the water

to wetlands with the use of the same ditches for conveyance of (turbid water) construction

site runoff to erosion control treatment facilities. One consequence of this conflict is that

erosion control treatment facilities may be undersized. (This relates to the unanswered,

technical questions from our previous comment 20b: "What is the tributary area for each of

the proposed ESC facilities? What are the design flows? Have the design calculations been
reviewed?")

43. NHC 20f, Port 47. We appreciate that the Port recognizes the need for additional analyses

and management solutions to the challenge of pumping erosion control water from a pond

which will be excavated, within a wetland, to a depth which is about 9 feet below the seasonal
groundwater level. However, this is a situation which should have been identified and

corrected prior to Port approval of the construction plans I and specifications which describe

this work. The oversight illustrates that the Port's "systematic, critical construction plan

review process" (Port response 41) is fallible and would benefit from additional independent
review.

44. NHC 20; Port 48. See Comment 40 above.

45. NHC 21; Port 49. The response provides an adequate proposal for drainage from the MSE

wall, but fails to provide a proposal for collecting runoff from the face of the sloping

embankment. Specifically, the response does not address our comment that SMP Appendix

O, Exhibit C115 shows that undetained surface runoff collecting at the bottom of the

embankment, and also from the airport security road, would be discharged directly into

adjacent wetlands without any peak flow detention as required by King County and Ecology

regulations.

46. NHC 22 and 22a; Port 50 and 51. Responses noted. See Comment 33 above.

47. NHC 22b; Port 52. Response noted.

48. Nt-IC 23; Port 53. The response does not adequately address our concern that the proposed

construction excavation for Pond D, as shown by SMP Appendix D, Exhibits C133 through

C134.1, is very likely to intercept the local shallow regional groundwater table and to

significantly disrupt the water supply to Wetland 39. These are the same exhibits as presented

_Portof Seattle majorcontractconstructionplanstitled "Third Runway- EmbankmentConstruction- Phase 4",
Work Order #101346, Project STIA-0104-T-01, approved 1/25/01. The accompanying two-volumeProject Manual,
includingSpecifications, is dated January 29, 2001.
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in Appendix I of the Port's Wetland Functional Assessment and Impact Analysis. At issue
is the degree to which the shallow regional groundwater table will be intercepted and the
feasibility of providing returning some flow from the Pond to the wetland. Site soil boring
logs and a much better understanding of the source of water supply to Wetland 4 la and the
upper end of Wetland 39 are needed for this issue to be resolved.

49. NHC 24; Port 54. Response noted.

50. NHC 25; Port 55. The response states that "The relative floodplain storage is matched at
each depth of flooding depth..." but does not provide any hydraulic calculations to support
the assertion that sufficient compensatory floodplain storage is being provided. The response
has clarified that the compensatory storage area is intended to function like a lake subject to
backwater from Miller Creek at the south end of the storage area. Our original comment had
assumed that floodwater was supposed to enter the compensatory storage area by overflows
along the full length of relocated channel. With our new understanding of how this system
is supposed to work, there are questions of whether the ditch which connects Miller Creek
to the compensatory storage area has sufficient hydraulic capacity in the initial design, and
what long-term maintenance of this ditch will be required.

5 I. NHC 26; Port 56. The response fails to address our comment that there are no calculations
or other design information to demonstrate that the goals and design.criteria for the Miller
Creek relocation project will be accomplished with the design now proposed. Absent a high
local groundwater table throughout the full reach of relocated channel, it remains our opinion
that the relocated channel, as designed, will at least intermittently fail to achieve the target
minimum flow depth of 0.25 feet during low-flow (0.5 cfs) periods. The Natural Resource
Mitigation Plan (page 5-14) indicates that the relocated channel will be located in an area with
peat soils, but we are unable to locate information in that or other documents to show
whether the local water table is sufficiently high to keep these peat soils saturated throughout
the summer months.

52. NHC 26; Port 56. There is an apparent mis-communication over the characteristics of the
stream substrate spawning gravels to be used for the relocated reach. The Port response
states, "The gravel specifications include fine sands and silts to specifically avoid the problems
that were asserted by the reviewer." However, that response seems inconsistent with the
stream substrate description presented under the heading of"Stream Substrate" in the Natural
Resource Mitigation Plan (NRMP) and which formed the basis for our assumption that the
stream substrate material will be highly permeable. NRMP page 5-19 states that "Substrate
in the relocated channel will consist of gravel, course sands, and cobble material" and also
that "The flow velocity criteria for the channel were set to maintain suitable substrate for fish
by minimizing the accumulation of fine-grained material." Our concern as expressed
previously is that the relocated channel is likely to go dry during low flow periods if it is
constructed, as proposed, over a two-foot thick bed of highly-permeable spawning gravels.

In summary, there continue to be numerous unresolved deficiencies in the analyses and preliminary
designs which present a risk of significant adverse impacts to the natural stream and wetland systems
if the December 2000 version of the Comprehensive Stormwater Management Plan and Natural

AR 014704 northwest hydraulic consultants inc.
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e

Resource Mitigation Plan are approved as a basis for mitigation of project impacts. We request on
behalf of the Airport Communities Coalition that, prior to regulatory certification or approval of the
proposed 3rd runway project, these deficiencies be resolved.

Sincerely,

NORTHWEST HYDRAULIC CONSULTANTS, INC.

William A. Rozeboom, P.E.
Senior Engineer

cc: Peter Eglick, Helsell Fetterman LLP, FAX (206) 340-0902
Kimberly Lockard, Airport Communities Coalition, FAX (206) 870-6540

WAR/KML/jlj
20988
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KING COUNTY, WASHINGTON, SURFACE WATER DESIGN MANUAL

INTRODUCTION

OVERVIEW
King County's surface water features - the rivers, lakes, wetlands, streams, and Puget Sound -- are a significant part of
our natural beauty and rich heritage. Spawning salmon, meandering rivers, and clean water are important natural

resources which must be managed wisely to protect their values.

This Surface Water Design Manual contains the requirements and standards for designing surface and storm water

management systems in King County. As part of the permit approval process for certain types of permits for proposed

projects, King County requires the construction of surface water and storm water management systems to mitigate the
impacts on natural and existing man-made drainage systems.

This manual regulates proposed projects by a mixture of requirements, performance, and design standards.

Requirements are quite specific. Performance and design standards are less specific, directing the design engineer to
accomplish a defined goal in a consistent manner considering site constraints, objectives of a project, and technical
limitations.

These requirements and standards are enforced by the King County Department of Development and Environmental
Services (DDES). DDES is responsible for the drainage review and approval of the engineering plans and for the

administration of the Sensitive Areas Ordinance and Rules and all other King County codes governing development.

The Water and Land Resources (WLR) Division of the King County Department of Natural Resources is responsible
for developing the requirements and standards, which includes publishing, updating and providing the technical support
for this manual. The WLR Division also reviews requests for experimental design adjustments and blanket adjustments

as described in Chapter 1, Section 1.4.
The chapters of this manual are organized as foUows:

Chapter 1 - DRAINAGE REVIEW AND REQUIREMENTS

Describes the basic drainage requirements that implement King County adopted surface water runoff

policies and explains how these requirements are applied to proposed projects through the drainage
review process.

Chapter 2 DRAINAGE PLAN SUBMITTAL

Describes the requirements and specifications for submittal of design plans for drainage review,
including report and plan formats, and scopes.

Chapter 3 - HYDROLOGIC ANALYSIS AND DESIGN

Presents the acceptable methods of hydrologic analysis used to estimate runoff and design flow
control, conveyance and water quality facilities.

Chapter 4 - CONVEYANCE SYSTEM ANALYSIS AND DESIGN

Presents the acceptable methods, details and criteria for analysis and design of conveyance systems.

Chapter 5 - FLOW CONTROL DESIGN

Presents the acceptable methods, details and criteria for analysis and design of flow control facilities.

/_ _ Chapter6 - WATER QUALITY DESIGN
Presents the acceptable methods, details and criteria for analysis and design of water quality facilities.

1998SurfaceWater Design Manual 9/1/98
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KING COUNTY, WASHINGTON, SURFACE WATER DESIGN MANUAL

DEFINITIONS = A formal list of the words, terms and abbreviations accompanied by their meaning as applied in
this manual.

-,,q).

APPENDICES:

APPENDIX A - MAINTENANCE REQUIREMENTS FOR PRIVATELY MAINTAINED DRAINAGE
FACILITIES

Contains the frequency, thresholds and standards for maintenance of all privately maintained
storm drainage facilities.

APPENDIX B MASTER DRAINAGE PLAN OBJECTIVES, CRITERIA AND COMPONENTS AND
REVIEW PROCESS

Describes in a general outline, the objectives, criteria, components and review process for
Master Drainage Hans prepared for Urban Planned Developments and very large projects.

APPENDIX C SMALL SITE DRAINAGE REQUIREMENTS (SeparateDetached Publication)

Describes in a separate booklet available from the WLR Division or DDES, the simplified
drainage requirements for smaller projects that qualify for small site drainage review.

APPENDIX D EROSION & SEDIMENT CONTROL STANDARDS (Separate Detached Publication)

Describes in a separate booklet available from the WLR Division or DDES, the required
measures to be implemented during construction to prevent discharges of sediment laden
runoff from the project site. It also describes effective management practices which may be

needed to supplement the required erosion and sedimentation control measures.

REFERENCE Includes materials which are strictly for reference only and have not been adopted by the

public rule adopting this manual. The applicant is responsible to insure that the most current
materials are used in preparing a permit application.

INDEX
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northwest hydraulic consultants inc.
16300 christensenroad. suite 350 sacramento
seattle, washington98188-3418 vancouver,
{206) 241-6000 - phone edmonton
(206) 439-2420 - fax
www.nhcweb.com seattle

December !8, 2001

POSt-IP Fax Note 7671 Date ,/_/_//O_a_sll

Colonel Ralph H. Graves - •
M,.MuffyWalker -
Ms. Gail Terzi P,o..# ,-, _on.,

U.S. Army Corps of Engineers Fa_# _0_ "_'_._"_¢_ o_ Fa,#
Seattle District
P. O. Box 3755
Seattle, WA 98124-3755

Dear Colonel Graves, Ms. Walker and Ms. Terzi:

Re: Corps ReE No. I996-4-02325; Port of Seattle Document Inconsistencies

As you know, Northwest Hydraulic Consultants has been retained on behalf of the Airport
Communities Coalition (ACC) to provide a technical review of stormwater facilities and
streamflow impacts from development activities at SeaTac airport. The purpose of this letter is
to identify inconsistencies in the Port's proposals for site development and stormwater
management. It supplements our prior letters and declarations in this matter, the latest of which
is our November 26, 2001, letter to you.

Since our last letter, numerous additional documents relating to the airport development
activities have. been obtained by ACC public disclosure requests. This letter focuses on the two
documents identified below.

Port of Seattle - Commission Agenda Item No. 8a for Meeting on November 13, 2001.
Memorandum dated October 16, 2001 regarding Resolution No. 3469, agreements
between the Port of Seattle and the City of SeaTac for use and redevelopment of borrow
areas 3 and4 on Port property within the City. A copy of that memorandum is enclosed
for reference.

- "Natural Resource Mitigation Plan, Seattle-Tacoma International Airport, Master Plan
Update Improvements," November 2001, prepared by Parametrix, Inc. for Port of Seattle.

Pleasenote that this letter doesnot reflect a detailed review of the project Natural Resource
Mitigation Plan (NILMT) In particular,the November2001 versionof the NPJVIP doesnot
adequately addressor resolve our previously-expressedconcernsover the water-holding
capability of the relocated Miller Creek channel, or the uncertain performance of relocated
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Ms.MuffyWalker
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U.S.Army CorpsofEngineers
page 2 December 18, 2001

drainage channels. This letter is instead limited to two comments which highlight
inconsistencies between newly-disclosed information and core assumptions in the Port's
StormwaterManagement Plan (SM:P) for SeaTac AirportMaster Plan Update Improvements.

Comment 1. Currently-proposed future land use development at the borrow ,pit areas is
inconsistent with the Port's iustification for ignoring such future conditions in the SMP.

- Information from the Port of Seattle Commission Agenda memorandum dated October
16, 2001, which was Item No. 8a for a meeting on November 13, 2001, supports the
position that the SlvlP Master Plan Update hydrologic modeling of the O0|TOW pit areas
shouldconsiderthefuturedevelopedconditionoftheseareas.

- ThePort'spriorjustificationforNOT doingthiswas,fromthePort'sApril30,2001
responseto401/404commentsbyNHC:

"Thepotentialhydrologicimpactsoftheborrowareaswerenotevaluatedinthe
ComprehensiveStormwaterManagementPlanbecausethePortbelievesthat
modificationsarcconsideredtemporaryandreversible,asopposedtothe
constructionofpermanentnew imperviousareasandairportfacilities."

Now, theCommissionAgendamemorandumprovidesconflictinginformation:

The October16,2001memo anticipatescommercialdevelopmentoftheborrow
areassiteswithinfiveyears. Borrow Areas3 and 4 arezoned as Aviation
Commercialand/orAviationOperations.Memo backgroundinformationincludes
"Althoughtherearenocurrentplansforredevelopment,theareaswillbegradedto
leavefiatorgentlyslopingpadsthatcanbe redevclopedtofutureuses."Other
statementsgiveactionsfrom dateof agreementwhich we inferisprobably
NovemberorDecember2001.The agreementproposedbythePortspecifiesthat

"ThePortwillprepareandinitiatewithin6 monthsoftheagreementa marketing
plantopromotefutureredevelopmentoftheborrowareasaRerexcavation."The
agreementalso"Providesa Portcommitmenttoingoodfaithpursuehavingthe
redevelopmentoftheborrowareascompletedwithin5 yearsaRerthedatethe
agreementissigned..."

- The November2001NRMP (Figure1.3-Iandelsewhere)showsthatBorrowAreasI,3,
and4 areMasterPlanUpdateImprovementProjects.Iftheagreementdescribedinthe
Port'sOctober2001memorandum is(was)executedandthePortingoodfaithpursues
and accomplishessiteredevelopmentasdescribed,thenBorrow Areas3 and 4 willbe
fullyredevelopedasaviationcommercialandoperationpropertiesasofyear2006.That
isthesameyearadoptedinthe$,%,_torepresentfutureconditionsfortheotherMaster
PlanUpdateprojects.

AR 014711
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- The Port's October2001 memorandumpertainsto agreementswith the City of SeaTac
and does not address Borrow Area l, which is located in the City of Des Moines. We
have been informed verbally by City ofDes Moines staff.that Borrow Area 1 is zoned for
Business Park development.

- The on-site borrow areas (1, 3, and 4), which are proposedto be mined as a source of
about 6.7 million cubic yards of 511 material, are shown by NRMP Figures 1.3-1 and
4.1-2 to have a combined excavation and future development footprint of about
155 acres. Borrow Areas 3 and 4 alone have an excavation and development footprint of
ahem 60 acres. NRMF Figure 2.1-1 shows that the combined footFrint of the borrow
areas is comparable in size to the footprint of the third runway embankment, for which
detailed hydrologic impact assessments have been performed.

- In light of the above discrepancies, the current SMP and Low Flow Impact analyses are
unable to assess and mitigate the full impacts of airport Master Plan Update Improvement
projects at year 2006 build-out because they ignore the proposed year 2006 developed
condition of the borrow site areas.

Comment 2, The current NRMP reverts to an old stormwater management development
proposal which is not examined in the current SMP.

- One of the problems with the November 1999 version of the project SMP is that it rdied
largely on flow control benefits to result from l_egional Detention Facilities CRDFs) to be
constructed by others. The problem with this approach is that the SMP was unable to
provide any certainty whether or when the proposed RDF facilities would be constructed.
Furthermore, the SMP failed to provide any analyses or designs for contingency
scenarios in which regional facilities failed to materialize. Subsequent versions of the
SMP proposed and fine-tuned refined a single proposal which does not require
construction of regional facilities by others. The most recent SMP (December 2000,
amended July 2001) furthermore does not provide any contingency analyses or designs to
describe the airport stormwater facilities which would be required under a scenario in
which RDF projects are constructed by others.

- Currenily-proposed Master Plan Update Projects are summarized by NRMP Table 1.3-I,
Pages 1-6 through 1-10. Storrnwaterfacilities axe listed on Page 1-8 and appear
consistent with the facilities for which analyses and designs are presented in the SMP.
However, the NRMP summary of stormwater facilities includes a footnote which states
that the Port is now anticipating construction ofa RDF by others, and does not anticipate
constructing the stormwater facilities identified in the SMP. The footnote from NILMP
Page 1-10 reads, with emphasis added:

AR 014712
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"Des Moines Creek Basin Plan Committee will construct an RDF on the Tyee
Golf Course to provide regional flow control. This proiect will eliminate the
need for STIA retrofit facilities described above. As this is a cumulative action
subject to future federal action, it is not a Master Plan Update improvement."

There are two significant problems with this approach to stormwater management. First,
there is no certainty that the proposed RDF will be constructed or on what schedule.
Second, tLDF construction does not eliminate the need for on-site stormwater control
facilities, and the SMP does not provide any analyses or designs for airport storrnwater
facilities which would be required under an RDF scenario.

In summary, the Port's recent documents disclose that the future land use development and
stormwater management facilities anticipated by the Port are inconsistent with the land use
development and stormwater managemem facilities described in the project SMP. The current
SMP and Low Flow Impact analyses are unable to assess and mitigate the full impacts of airport
Master Plan Update Improvement projects at year 2006 build-out because they ignore the
proposed year 2006 developed condition of the borrow site areas, and because they fail to
address the other significant technical issues and uncertainties we have identified previously.
Finally, the Port appears to be proposing development of an RDF-based system of stormwater
controls for which no analyses or designs are presented in the project SMP.

On behalf of the ACC, we thank you for your consideration ofthese concerns.

Sincerely,

northwest hydraulic consultants

William A. Rozeboom, P.E.
Senior Engineer

Enclosure

cc: Peter Eglick, Helseli Fetterman LLP
Kimberly Lockard, Airport Communities Coalition

WAR/KML/kns
20988graws12-18
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DianeSummcrhays,Manalter,AirportCommuMtyPrognms]C_U_
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Cityof S_Tncrc$_lins allowed_ wt_ theAvalon Commcrc_d,nd
Xvi_ou Opcr_ons zone.

p_Cx_to_

• T_PartofScatdcmust_abo_ 14m;IUoncub_cylzdsofft/JmsK_nl_o_e_o_
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Au_t I, 19_: FortCommis_on mlopteclReso.lu-fioaNo, 3212spptovi_ the M_t= Plms
U._Lamf= Sume-Tar, oma inmost Airport.

May2?, I997: Po_ C=_.drjion rcs_.med by Re_l.5o. No. 3245 ks cnr_cr al_mwl ofd_
Ma.at=PlanU]xlate.R_mIuti_ No. 3245 autt_odzcdPoR staff"to_egin]_roi_r_ a_julsition
_-dcd to: co_smJ_on of d_cthirdrumvey.

Au_'t 7.6,l_?: ?_¢t_s3ioa ac_ptcd_,:_vl_dcmNo. 3_.31_,ulhorh:in8t_c Pan Exec_6've
to ram" imo anlatcrloc,Q A4izccmcntwi_ tbc Ci_ of S_T_.

Novembm"14,2000: PortCommission adoptedResolutioa No. 3445eath_ t:bcPort
F.xecutiveDirectm"to emterinto an InterlocalAgreementwithtbcCirx of ScaTac to tz'amsfcz
t_C_dins_ndSmdiniJpermit ms_onm'b_l_es frmn_hcCity t_ dz Port.

PROPOSED AGREEMENT

ThcproposedaipecmeuI_ how the borrow m_aswill be excavated andpmvidim
pe,'_s toi¢_d__ eventual redcvdolm'_" It is.desi4p_ to ad_l,-_,_communi_ concans
duri_ d_ operationoftJ_eborrowmesa and to [mciiitamn_kvcJapman dins is bas_cial to both
timPortstudtheCLty. Y_ p_uvisiom of tl_ pmpoNd kaScanun zz,-, _llowe:

1. Best ManaeemzntPracdc_-s(BMPs): Specifics themmmuru thae_ Portwill follow Ju
excavadnljthe mess ia orde_to reducumi_c, noise, dust,andother im/:mctson the
cnm_ul_.

2. Nei_borhood Ol_ Houses: The Port w_ll hold infonuafonal op_ h.otn_ br_'orc
excsvat_ eachI_rmwares.

3. eu'mi_,andA_mv_: ThePortwiLtob',_amy n'_,bm'Idi_,orSn_.clingpcaniut
throuBbthe Port'spcrmk office. The Port, ord_ePort's dmqp_e, will obtain rosys,,,_
pemxits_om the Cte/ofSeaTsc,

_. HaulR0ute_c.Th_hanl mute shall include _- ol_ c =_LnM,s of S. Z00_ S_mx, 11L_'A_e.
South,snda lpsdcseperat_dr.mssins_orS. lSS .._ A sem___atorS.IS6 _ Snct
bctwccnS_lin_DH_c andxl_ISS"StrcctBri_ m_ _ _d asbh_ rautc,Other
roup_ will Ims_ect m a CA7o/$caTa_ haulperm_

5. SR _09 C_ssiue:. TI_ City and Portagree m jointly ._q_n _ _ Washington S_..c
Dclmrtm_xofTransportanon inc_de a 2-Lsnecmssinicof alsoextcndzd SR 509_r
secured access from the redzvcloped argam the aJr_ld.

6. La_sca,mn_:]vSnLmumS0-foot landscmpcI existingve_,q_on eurcaswill %uff=
n:sidcnccs5_xn the _cavsdon and eventual redevelopment uses.
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COMMISSION AGENDA.
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' Octob= 16,2001
Pase 3of4

7, Publ_eAccess: ThePortwt'L1providepublicau:-_..,fromt_crzdcveiDpcdborrowazc_ to
adj_.._ r=r_or_ uses,subjecttoc=tm _ondlfioas.

& PotmdtdRcs]dcntiWAcquisition:ThePartwill considercEeriugvoluntaryi_uishJon
a n_unb_of rcsicknces_]acgnt _ _c boavw src_

9. Marketing:TbcPortw_ prcparcmd initim w_in 6mon_ksof thesq_remnema
msrkctingplustopmmotcfut_ rcdevclopmcntof theborrowareasafterccutvat_an.

/ _. A._owcdUs_ forRe_evcJ_mcnc Spe_x_es• srubscto[:== _'omf,_ ;397 _.A _uszd_e
Port,-_-=developontheborrowareasa.qercxcav_on.

I I. T'm_n_forRedevclo_mcqt:Pmvidma Pestcomndtmeat_oin goodfaithpunmebaying
thes_tevelopmeatof theborrowareascompletedwithin5 _ a.qerthedatethe
ssreemcatis signed,subjectto.Sg $09 cos_truction,maxketconditions,and
envi:omncnud'rcview.

_MENDM_'NTTO 1997ILA
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C'I_7 ILA"]regardingthckrcsp_ctivc]wisdlct_o_.S_ of_ t_=_ s_p_

• TheP=t slsztlapproprigtedymi_ boam_mas sndn=lahn_ comddcreconomic
dcvelopm_ofd:¢arms

• Borrowm 3iszonedasXv/stiemCommen:ia!(AVC)

• _mx,ow _ 4is_oaedu AVC _othewest_d AviationOper_om (AVO)to O_ccast of
xl_ Wuhinl_n SmmD_qum_ ofTmupor_mx _Shi-_f-_,_. whichbism_sth_ ,n_
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" of theILA

hxorc_ to clarif3,theintcutof the!997 ILAregarC,nguseof theborrowtre_ endtoimplement
theproposedAgreement,theCityandPorthave determinedtl_t su amendment|_neededu_du:
1997ILA. Thepro_scd ame.ndmmtisto specifytl_ borrow_ areanalloweduse within
theAviationOpemtion_(AVO}andAvLsdonConmcn:ialZones(AVC).

sus_.ss p_._r MtS_Om

Thef0L-drunwaysu_ _e Aexomufica]Line ofBudnessndssLontoprovideam.¢e,secure,
_.hnolo_ca//y edva.,tccd,andc._cicnt airu-en_o_ta6onsystemtofacilitate_hemovunen_of
zi,.,_t mru:lpmmgu,Sm=toa_commodawin_m_.g dcaumds.
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¢OMMIS.S.IONA_JCDA

October16,200X
9tlte4 of4

FINANCIAL IMPLICATIONS

The bon'owshe excav_icnis i_Juded within theoveralldfirdrunwayprojcct budget of
$773,3_2,000.Oneof'theusumpt]o_ in dcvc/oping_lcbuds=for theddrdranwsywasthala
po_a of'he fill materialwouldbeobtainedtnxa borrowAre_ 3 and4. Shouldudlizatioaof
the bor:owuea._ notoccur, the/nyact to the CJPbudset wou/dbe approx/m_tcly $20 million.

Capital¢os1_for_re redeve,Jopm,'ntof the areaswill be r_bjectto tim.hersite planning,
budn_a pl=nnh_g,and_enu,l _view,

COMMUN]TYICUSTO_R.G..ANIZATION IMPA .CYS

Utilizationof borrow AreLq3 and4 wi]] providebcnef__otic l_rtoundingcommunide_ by
rcducingtheamountoftru_k tra_c on City ofSeaTac sucets andscstonal toms, reducinll dr
embdons,aad ex]x'di_ complct/on oftbc thkd runwayproject.The ILA specifiesthebest
,,,,,,_ancn_ ._c_ d_ thePortwill follow in excz_tins them,ces ia olrda to reduce tra/Sc,
raise.,du._,andotl_ Lmpacwon thecommun_y.

l_cve]opucut of thcarcas_u =cavadon will benefitthe _nunit3, by fostering economic
¢kvelopmentmd providinz uses dustaxeatln_ve andhigh quality.

* Advccf_ forPhase 5 _m_t _ovcmbc¢ 2001.
, StrutPhase5 Consmscfion Mmcb/Apd12002

• . CompletePhase5 Embanknu_ Mar_h2003
. Ste,'_Phase6 Constr_ Mar-.h/Almt2.003
• Compl_ Phase 6 Embankment March2004
. CompleteFinal EmbankmeutProject Fall 2006

_JgO_ ACTION

]_emlutionNo. 3469, FirstReading,Authod_inB theDirector, Aviation Division to: 13F.xCb'b'_
_mAgreementbetweat _bePortof Sea_e andthe Ci_ of SeaTec regarding theexcsvetiou of
mte-ial fromborrowuea_ on Port propcw't_in _ City _ cve_ rub_opmcat ofthc
¢,'cas;and2] F..xccutcanam_ tod_ Septcmbe_4, _997 In,.er|oc_ ABreea',ent_thc
Portof SeznleandCky of..SeaTa¢rcsard_ sUowcdruesw_th_tbcAviationCo_ and
AvhtdonOperationszonc_
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IN THE MATTER OF GRANTING A ORDER #1996-4-0232'5 (Amended -1)
WATER QUALITY CERTIFICATION Construction of a Third Runway and related
TO: projects. Components of the project include

construction of a 8,500-foot-long third parallel
the Port of Seattle, in accordance with 33 runway with associated taxiway and navigational
U.S.C. 1341 FWPCA § 401, RCW aids, establishment of standard runway safety areas
90.48.260 for existing runways, relocating S. 154thStreet
and WAC 173-201A. north of the extended runway safety areas and the

new third runway, development of the South
Aviation Support Area and the use of on-site
borrow sources for the third runway embankment.

TO: Port of Seattle

Seattle-Tacoma International Airport
Attn: Elizabeth Leavitt

17900 International Blvd., Suite 402
SeaTac, WA 98188-4236

The Port of Seattle (Port) requested a water quality certification from the state of Washington for

the above-referenced project pursuant to the provisions of 33 U.S.C. 1341 (FWPCA§ 401). The
request for certification was made available for public review and comment through the U.S.
Army Corps of Engineer's Second Revised Public Notice No. 1996-4-02325 dated December 27,
2000, as amended by the Corps' Amendment and Erratum to the Second Revised Public Notice
dated January 17, 2001. Ecology issued a 401 certification for this project on August 10, 2001.
Ecology has decided to amend that certification. Accordingly, Ecology hereby rescinds Order

Number 1996-4-02325 and replaces it in its entirety with Order Number 1996-4-02325
(Amended-l).

The Third Runway site and related Master Plan Update projects and on-site mitigation are
located in Sections 4, 5, and 9, Township 22N, Range 4E and Sections 20, 21, 28, 29, 32, 33,
Township 23 N, Range 4E in King County. Offsite mitigation will be located in Section 31,
Township 22N, Range 5E in King County. The project areas, on-site mitigation and the

proposed offsite mitigation are located within Water Resource Inventory Area 9. The projects
covered by this Order are described in detail in the December 27, 2000 Public Notice issued by
the U.S. Army Corps of Engineers, the October 25, 2000 Joint Aquatic Resource Permit
Application (JARPA) and in the plans approved by Ecology as a part of this Order.

For purposes of this Order, the term "Port" shall mean Port of Seattle and its agents or
contractors.

Work authorized by this Order is limited to the work described in the October 25, 2000, JARPA,

as amended, unless rnodified by this Order or by conditions contained in other permits sought for
the Master Plan Update Improvement projects.

AUTHORITIES:
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Water Quality Certification # 1996-4-02325 (Amended -I )

Page 22 of 33
September 21,2001

the monitoring wells on Port property. Depth of excavation and maximum seasonal
ground water elevations shall be submitted annually to Ecology's Federal Permit
Manager, SeaTac Third Runway.

I. Conditions for Mitigation of Low Flow Impacts:

1. Ecology has reviewed and approved the December 2000 Low Streamflow
Analysis and the Summer Low Flow Impact Offset Facility Proposal dated July
23,2001. In order to ensure clarity, within 45 days of receipt of this Order the
Port shall submit a revised plan integrating the Low Streamflow Analysis and
Summer Low Flow Impact Offset Facility Proposal into a single document that
addresses the following issues:

a) _:

i) The revised plan shall be stamped by a licensed professional civil
engineer.

ii) All supporting documents shall be clearly labeled and included in a
technical appendix and/or on one clearly labeled CDROM. Only those
files which directly correspond to results presented in the report should be
included.

iii) The plan shall include a specific section discussing the accuracy of the
calibration in predicting low flows at upper stream gauges, and a statement
of adequacy of the calibrations for the purpose of low flow simulation.

iv) Revised conceptual drawings for reserve storage vaults shall be submitted
that include any changes required by this Order and that include details on
how constant discharge will be maintained in reservoirs with variable
hydraulic head pressures. Reserve vault inlets and outlets shall be
configured so that water is added/discharged from the middle of the
reserve storage depth in order to avoid disturbing sediments and/or
floatables that could be present in the reserve vault. In order to ensure that

reserve water is well aerated, reserve storage vaults shall include open
ventilation consistent with King County Surface Water Design Manual
wetvaults. Mechanical aeration shall be provided if grating is not feasible.
Conceptual drawings shall include detail on reserve water outfalls. Where

feasible, outfalls shall discharge directly to wetlands that are adjacent (in
hydrologic continuity) to streams rather than directly to streams.

v) A final Operations and Maintenance Plan shall be included in the revised

plan. The Operations and Maintenance plan section of the report shall
require the release of any water remaining in the reserve vaults during the
month of November or until substantial rains occur. The Operations and
Maintenance Plan shall address management of accumulated sediments in
reserve storage vaults. All accumulated sediments shall be disposed of in
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Water Quality Certification # 1996-4-02325 (Amended -1)

Page 23 of 33
September 21,2001

an appropriate upland disposal site.
vi) The revised plan shall include a monitoring protocol to determine whether

placement of the Third Runway embankment fill and other fill used for
Master Plan Update Improvements meets fill specifications for type of
material, meets specifications for compaction rates, and meets assumption
for infiltration rates.

vii) The revised plan shall include contingency measures to offset reduced
recharge in the event the Third Runway embankment fill and other fill
used for Master Plan Update Improvements does not meet performance
standards for infiltration rates.

viii) The revised plan shall include information demonstrating that low flow

mitigation (vault releases) can be conveyed to streams without being lost
to soil.

ix) The Port shall develop a pilot program to test one reserve stormwater vault
for performance. The Port shall include a proposal for a pilot in the
revised plan. The pilot shall be completed within three years after receipt
of the Section 404 permit from the U.S. Army Corps of Engineers.

x) The revised plan shall identify and analyze all direct or indirect impacts to
wetlands as a result of low flow impacts and the proposed low flow
mitigation. The revised plan shall contain contingencies to mitigate for
impacts to wetlands if wetland impacts are identified as a result of
monitoring.

b) De._Mnine._ Creek-

i) The revised plan shall provide data comparing the existing simulation of
low flows against the Tyee Golf Course weir gauge data. The Port shall
provide representative hydrographs, associated discussion and statement of
adequacy of the calibration for simulating low flows.

ii) SDS3 vault design (sheet C141) indicates that not all inlet pipes are
tributary to the reserve storage vault. The revised plan shall factor into the
vault filling calculations the effects of having a reduced tributary area.

iii) SDS4 vault design (sheet 139) shall be reconfigured to show the vault inlet
pipe at a lower elevation. A note similar to the one found on exhibit
C131 should be included here. The Port shall evaluate the feasibility of
providing reserve storage only in the SDS3 vault.

c) Walker Creek-

i) In place of the Port's proposal to line 3.5 acres of filter strip within the

SDW2subbasin, the Port's revised plan shall provide that low flow
mitigation water for Walker Creek will be obtained from the collection of
winter runoff from the 69 acres of impervious surface being added in the
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Water Quality Certification # 1996-4-02325 (Amended - I)

Page 24 of 33
September 21,2001

Walker Creek non-contiguous groundwater basin. Reserve stormwater
collected from this area may be stored in either the proposed 15-acre foot

vault in Walker Creek or in the SDS3 vault. If, within thirty (30) days of
receiving this order, the Port submits to Ecology information
demonstrating that another feasible and implementable alternative exists,

Ecology will review the alternative and consider amending this Order to
allow implementation of the alternative.

ii) The current proposal for Walker Creek assumes no contribution from the
Third Runway embankment fill. If the revised plan includes a
reinstatement of the Third Runway embankment model, the area of the fill
embankment tributary to Walker Creek shall be verified and modeled

accordingly.

d) Miller Creek-

i) The revised plan shall verify whether the 1991 impact number is 0.1 lcfs or
0.12cfs. Unless shown otherwise, Ecology shall presume that 0.12cfs is the
correct number.

ii) The revised plan shall include the correct "Low Flow Miller 91-94.xls" file
and back-up data that produce a future 1991 7-day low flow of 0.67cfs shall be
included on CDROM.

iii) The revised plan shall include documentation that clarifies whether the
existing (1994) condition 1991 low flow is 0.784cfs as was used in electronic
files or 0.79cfs as was presented in the July 23, 2001 memorandum.

iv) The revised plan shall correct the impervious acreage figures provided for the
new North Employees Parking Lot (NEPL) vault to reflect 26.29 acres of
impervious (Miller 2006 HSPF model), rather than 32.31 acres.

v) The Port shall evaluate orifice sizing and determine whether a change in
orifice size and/or a reduction in the number of reserve stormwater vaults is

warranted. The revised plan shall evaluate vault locations for feasibility and
special design considerations (e.g., upstream spill control, oil controls,
downstream compost filters, etc.) to ensure that reserve stormwater from the
NEPL and cargo vaults will receive adequate treatment to ensure water
quality.

vi) The revised plan shall include BMPs developed to ensure infiltration into the
Third Runway embankment rather than into the Third Runway embankment
conveyance system.

vii) The revised plan shall include revised Grading and Drainage sheets 129 and
130. The revised sheets shall clarify the flow in the collection swales.

viii) Revised conceptual drawings, and supporting analysis, shall be submitted

with the revised plan that address water quality concerns for the NEPL and
Cargo reserve storage areas.
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Water Quality Certification # 1996-4-02325 (Amended -1)
Page 25 of 33
September 21,2001

e) Monitoring and Reportin E Requirements: The revised plan shall develop a
comprehensive monitoring protocol that, at a minimum, addresses the following
elements:

i) Collection of stream gage data and an evaluation/correlation to expected flow
rates established by the model.

ii) Water quality sampling and reporting. Water quality shall be tested at vault
outflow and instream at a point 100 feet downstream of the outflow.

iii) Metering of water from vaults.
iv) Infiltration rate sampling and monitoring to evaluate performance of the fill.
v) Contingency if water quality in vaults does not meet water quality criteria

(e.g., additional treatment, other source, flocculation, coalescing oil water
separator, etc.).

vi) Instream biologic monitoring shall occur in Des Moines, Miller and Walker
Creeks to assess the impacts of the Port's low flow offset proposal. The Port
shall develop an instream monitoring protocol that shall at a minimum include
the following elements:

• Existing low-flow conditions of Des Moines, Miller and Walker Creek
will be evaluated by conducting Benthic Index of Biotic Integrity (BIBI)
monitoring (Karr and Chu 1999). Monitoring shall occur four times per

year and shall continue through year five (5) after construction and then
yearly until completion of the fifteen (15)-year monitoring period. In
addition to the BIBI monitoring required above, the Port shall develop a
that monitors at a minimum temperature, turbidity, channel morphology,
substrate quality, type and amount of large woody debris and other habitat
features, riparian habitat cover and fish use. Representative stream
channel cross-sections shall be utilized. In.formation must be synthesized
to determine how these elements may be impacting overall stream health.

• Mitigation during the proposed period appears to effect low flow
frequencies during June and July. Monitoring shall specifically address
potential adverse impacts to fish or aquatic biota during June and July. If
monitoring shows an adverse effect during this time period the Port shall
implement contingencies to address the impact (such as providing
additional mitigation water during June and July).

J. Operational Stormwater Requirements:

1. Approved Stormwater Plan: The Comprehensive Stormwater Management

Plan (CSMP), Volumes 1 through 4, December 2000 as revised by the July
2001 Replacement pages is the approved stormwater management plan for this
project. It shall be implemented in its entirety. No changes to the CSMP
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u.s.Department FINAL
of Transportation ENVIRONMENTALIMPACTSTATEMENT

for

Federai Aviation PROPOSEDMASTER PLAN UPDATE
Administration DEVELOPMENTACTIONS

Port of Seattle SEA'i'I'LE-TACOMA INTERNATIONAL AIRPORT

VOLUME 3 OF 7
APPENDIClES G - P

I II

This statement is submitted for review pursuant to the requirements of Section102(2)(C) of the National Environmental
- PolicyActof 1969 (42 U.S.C. 4321 et seq); E.O- 11990, Protectionof Wetlands;E.O. 11998, FloodplainManagement;the
_, ,;9 USC SubtitleVII; 42 U.S.C. 7401 et seq;49 U.S.C. 47101 et seq; WashingtonState EnvironmentalPolicyAct (RCW

. _/ 43.21C);and otherapplicablelaws.. The proposedactionwill impactthe 100-yearfloodplainas indicmedon the Federal
EmergencyManagemenlAgency'sFloodInsuranceRate Map. This EnvironmentalImpactStatemerit(EIS) is a combined
NationalEnvironmentalPolicy Act and WashingtonState EnvironmentalPolicy Act (SEPA) document. With regard to
SEPA requirements,this EIS representsthe secondstepof a phasedenvironmentalreviewwhichbegan withpublicationof
the 1992 Right Plan Final EIS, whichassessedaltamativesfor addressingregionalaviationneeds. This Final EIS also
containsthe draltconformitystatement,as requiredbythe CleanAir Actamendments.

The Portof Seattle, operatorof Seattle-TacomaInternationalAirport,has prepareda MasterPlan Update for the Airport.
The Planshowsthe needto addressthe poorwaalheroperatingcapabilityofthe Airportthroughthe developmentof a third
parallelrunway(Runway16X/34X)with a lengthof upto 8,500 feet,separatedby2,500 feet fromexistingRunway16L/34R,
withassociatedtaxiwaysand navigationalaids. Otherdevelopmentneeds include:extensiono! Runway34R by 600 feet;
establishmentof standard Runway Safely Ames for Runways16PJ34Lend 16L/34R; development of a new air traffic
controltower;developmentof a new northunitterminal,MainTerminalimprovementsand terminalexpansion;parkingand
access improvementsand expansion;developmentof the South AviationSupportArea for cargo and/or maintenance
lacilities,and relocation,redevelopment,and expansionof suppoalfacilities. This EnvironmentalImpact Statement
assesses the impact of alternativeairport improvements,includinginstallationof navigationalaids, airspace use, and
approachand departureprocedures. The proposedimprovementswouldbe completeddudngthe 1996-2020 period,with
initial5-year developmentfocused on the proposednew parallelrunway,and existing passengerterminal, parking and
access improvements. The proposedimprovementsand its alternativeswould result in wetland impacts, floodplain
encroachment,streamrelocation,social,noise,water,andairqualityimpacts.

ResponsibleFederalOfficial: SEPA contact:
Mr. DennisOssenkop Ms.BarbaraHinlde
FederalAviationAdministration Health,Safetyand EnvironmentalManagement
NorthwestMountainRegion Portof Seattle
1601LindAve,S.W. P.O.Box68727

_",, Renton,Washington 98055-4056 Seattle, Washington 98168
b

.._,/'
Date: February, 1996
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APPENDIX G

HYDROLOGIC MODELING STUDY
For SeaTac Airport

Master Plan Update EIS

April 7, 1995
Revised November 16, 1995

MONTGOMERYWATER GROUP, INC.
Wamr Resources,Environmental-Civil Engineering

620_ND WAY,SUITEZ02,P.O.BOX2,517,KIRICI.AND.WA 98083-2517
_o_8:7-32_3_o6>8:7-35_F_ AR 014726
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lower Miller Creek during these design storms are 172 efs, 277 cfs, and 433 cfs, respectively,

compared to the flood frequency estimates of 173 cfs, 293 cfs, and 468 cfs, respectively (for the

TABLE 3-1
st, ARv oFLANDuSEca  Es S rACSBAS S

ASS FORPROVOS

.... C a: S erCreok
(acres) (at,ms) Total

CURRENT LAND USE
...... q ] I]]

- SDS impervious area' 369 60 429

- IWS" 204 50 254
i

- Fall and other' 410 83 493

- Non-airport* 204 326 530
,m

Total 1,187 519 1,706

PROPOSED CHANCES

- New SDS impervious area 95.4 97.4 192.8
i

- New IWS 65.7 0 65.7

- New 5.ll 282.5 262.3 544.8

PROPOSED LAND USE
J I

- SDS impervious area 464.4 157.4 621.8i

- IWS 269.7 50 319.7

- Fill and other 452.9 311.6 764.5

Total 1,187 $19 , 1,2706
• _cl_ Subb_b_19and24 SDW-3),20and25 (SDS-3),21and26(SDS-I),

and23and28(SDE_)m DesM0b_ _ andSubb_L_23and27(SDN-I),
24 and 28 (SDN-2), and 25 and 29 (SDN-3 and SDN-4) in Miller Creek.

b Areas m other subbasins affected by airport expansion.

2-year, 10-year, and 100-year rearm intervals). Since the January 1990 runoff event was less than

the estimated 100-year flow, the hourly precipitation amounts in this storm were proportionately

increased by a factor of 1.10, which raises the total runoff volume from that event to an amount

equal to the average of the January and November 1990 runoff events (the two largest events on

record).
AR 014727
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RECEIVED

DEC1 9 2000

DEPTOFECOLOGY

COMPREHENSIVE STORMWATER MANAGEMENT PLAN

FOR AGENCY REVIEW

SEATTLE-TACOMA INTERNATIONAL AIRPORT

MASTER PLAN UPDATE IMPROVEMENTS

Prepared for

PORT OF SEATTLE
Seattle-Tacoma InternationalAirport

P.O. Box 69727

Seattle, Washington 98168-0727

Prepared by

PARAMETRIX, INC.
5808 Lake Washington Blvd. N.E., Suite 200

Kirkland, Washington 98033-7350

December 2000

556-2912-001 (28)
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Table 4-1. Summary of Miller, Walker, and Des Moines Creek drainage areas at STIA and change in

impervious area between 1994 baseline and 2006 future conditions (acres). =

1994 Baseline 2006 Future Condition Increase in

Pervious Impervious b Total Pervious Iml_rvious b Total Impervious Area

Miller Creek

SDNI 6.2 9.9 16.1 3.5 12.7 16.1 2.8

SDNILWR 5.0 0.4 5.4 4.9 0.6 5.4 0.2

SDN 1OFF 25.8 10.5 36.3 28.3 8.0 36.3 -2.5

SDN2Xn 4.3 0.0 4.3 3.9 0.3 4.3 0.3

SDN3 33.4 14.5 47.9 23.6 24.3 47.9 9.8

SDN3A 28.6 1.9 30.5 22.2 8.2 30.5 6.3

SDN3X 25.4 0.0 25.4 25.4 0.0 25.4 0.0

SDN4 27.7 2.6 30.3 18.1 12.3 30.3 9.7

SDN4X 14.1 1.1 15.2 11.0 4.2 15.2 3.1

SDW1A 52.0 0.9 52.8 37.4 15.4 52.8 14.5

SDW1B 92.5 4.3 96.9 69.9 27.0 96.9 22.7

NEPL 41.4 0.9 42.3 10.0 32.3 42.3 31.4

CARGO 7.0 1.1 8.1 0.0 8.1 8.1 7.0

Other STIA c 246.5 15.1 261.8 247.8 13.8 261.8 - 1.3

Total 103.7

Walker Creek

SDW2 41.3 3.3 44.6 35.1 9.5 44.6 6.2

M8 22.2 6.6 28.8 22.2 6.6 28.8 0.0

M9 76.1 22.5 98.6 76.1 22.5 98.6 0.0

Total 6.2

Des Moines Creek

SDFA 50.7 115.5 166.2 40.1 126.1 166.2 10.6

SDS 1 0.9 16.8 17.7 1.4 16.3 17.7 -0.5

SDS2 7.7 1.5 9.2 8.1 1.0 9.2 -0.5

SDS3 165.5 178.0 343.5 144.3 '199.2 343.5 21.2

SDS3A 62.7 7.1 69.8 34.6 35.1 69.8 28.0

SDS4 45.4 19.2 64.6 32. l 32.5 64.6 13.3

SDS5 32.1 0.4 32.5 28.3 4.2 32.5 3.8

SDS6 12.5 4.3 16.7 13.5 3.2 16.7 -1.1

SDS7 83.2 8.0 91.3 55.1 36.2 91.3 28.2

SASA 25.3 8.9 34.3 0.0 34.3 34.3 25.4

Other STIA d 136.1 57.7 194.4 136.0 57.5 193.5 -0.2

Total 128.2

IWS

NCPS 6.9 28.8 35.7 4.8 30.9 35.7 2.1

NSMPS 6.6 0.0 6.6 4.7 2.0 6.6 2.0

NSPS 0.3 13.5 13.8 0.3 13.4 !3.8 -0.1

Primary 24.9 277.6 302.6 13.5 289.1 302.6 I 1.5
SASA 51.8 6.5 58.3 0.1 58.3 58.4 51.8

Total 67.3

TOTAL 1462.1 839.4 2302.6 1156.3 1145.1 2301.7 305.7

Note: Rows may not total exactly as shown due to rounding. Source: GIS coverage.
a The purpose of this table is to provide supporting data for comparing pervious areas; this data was not used for modeling purposes.
b Imperviousareaincludesimperviousarea,lakes,anddetentionponds.

IncludessubbasinsM6, MCI, MC2, MC3, MCA, MC5, MC6, MC7.
d IncludessubbasinsD5, D6,D1 I,D l3.

Comprehensive Stormwater Management Plan July 2001
STIA Master Plan Update Improvements 4-4 556-2912-001(28)
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Page 1 of 52
Permit NO. WA-002465-I

Issuance Date: February 20, 1998
Effective'Date: March 1, 1998

Expiration Date: June 30, 2002

Modification Date: May 29, 2001

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

WASTE DISCHARGE PERMIT No. WA-002465-1

Stateof Washington
DEPARTMENT OF ECOLOGY

Northwest Regional Office
3190 - 160= Avcmm SE

Bellevue, WA 98008-5452

In compliance with the provisions of
The State of Washington Water Pollution Control Law

Chapter 90.48 Revised Code of Washington
and

The Federal Water Pollution Control Act
(The Clean Water Ac 0

Title33UnitedStatesCode,Section1251et_--q.

PORT OF SEATTI_
SEA--TACOMA INTERNATIONAL AIRPORT

P.O. Box 68727
Seattle,Washington 98168

Facility Location /gldlg_ll:LT.._
Sea-Tat InternationalAirport Airport
Seattle,Washington
King County

Water Body I.D. No. Rec¢_vinttwater
•(i) WA-PS-0270 (i) lh_get Sound (Industrial WL_tater)
(ii) WA-09-2000 (ii) D_ Moines Cr_k, (Stormwatcr)
(iii) WA-09-2005 (iii) Miller Creek (Stotmwatcr)
(iv) WA-09-1020 (iv) City of SeaT_ Storm Sew_, tributary to GiIliam Cr_k and the
(vi) 1223370474523 CrrcenRim (Stormwmtgr)
(vii) 1222552474518 (v) Midway Sewer District Sanitary S©wcr(Mi_eUaneoas Blowdown)

(vi) Wallmr Creek and tributaries (Consmmtion Stormwater)
(vi0Gilliam Creek and tn'butmi_ (Consmaction Stormwa_)

is authorized to discharge in accordance with the special and general conditionswhich follow.

Northwest Regional Office
t Wmhington State Departmentof Ecology
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page 11 of 52
Permit No. WA-002465-1

S1. DISCHARGE LIMITATIONS (CONTINUED) i"

E. Stormwater Drainage System

Discharge of industrial wastewater to the Storm Drain System is prohibited.
Stormwater associated with industrial activity and construction activity may be
discharged to the storm drainage system in accordance with the terms and
conditions oft his permit. Overflows of untreated industrial wastewater from the
IWS collection systems or lagoons due to stormwat="flows in excess of the
design criteria are authorized bypasses that are not subject to this condition•

F. GroundWater Discharges

The Permit'tee shall apply the following known, available, and reasonable methods
to prevent the unintentional release of industrial wastewater to groundwater:.

1) The Pcrmittec shall clean and line Lagoon No. 3 as part of the Compliance
Schedule set forth in Special Condition S4; and

2) On or before June 30, 1999, the Pcrmittec shall submit a scope of work to
Ecology to investigate the integrity of the IWS collection systcrn by assessing
the structural integrity of a representative portion of the IWS piping system.
The assessment shall provide an overview of the entire IWS Collection
System including the IWTP interconnecting piping, and shall explain how the
"representatve portion" of the system was selected. The assessment shall be _/
completed prior to Deccmb_ 3 l, 2001.

If the assessment detects significant leaks, the Permittv¢ shall assessthe
remaining portions of the represented system in the shortest practicable time
and, in consultation with the Department, shall assess whether any of the leaks
show a reasonable potential to violate ground water quality standards. If a
reasonable potential to violate ground water standards is shown, the Perrnittv¢
shall, in consultation with the Department and within six (6) months of such a
showing, develop a schedule to repair, if feasible, the leaking portion of the
collection system. If it is not feasible to repair the leaking portion, the
Permitter shall propose an alternative. The Permittc¢ may, at its discretion,
forego the reasonable potential analysis and elect to develop, within six (6)
months of detection of the leaks, a schedule to repair the pipeline. Cleanups
of residual contamination due to releases of industrial wastvwater or

contaminants are regulated under the Model Toxics Control Act ("MTCA'3
and are not regulated under this permit. Ongoing discharges of industrial
wastewater or contaminants are regulated under this permit.

Discharge of stormwater to ground water is permitted.

J
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Due to a clerical error this
number has been omitted.
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"Dec-19-01 01:45P northwest hydraulic consu 206 439 2420 P.O5

IZ-12"|OD1 lO:ZSn Frmo_LSELLFE_W LLP _ZOB340ZSZ4 Iol_O r.w,,u,,_ r-..
t_QV l'q _Q01 tl:tOt_R UP LRSER3ET 3200 p._

", ]L

P__ORTOF Si_T'FI_
_. ' _MOIL_q'DUM

CO_O_ AGENDA ItemNo. the

Date ofMee_q_ Novon_r 1_ 2Cot

DATE; Ocmba16,2001

FROM: Mich_lEhl,Dircctor,Acrosmu_cslLiHofB_Jl_.jt_ _'

DiemcSummcshays,MM_, AirportC_m_d_ _gn_

TroySro.n,SeniorAvJ,_o_?_r#.t ?_._

_: RcsolutimsNo.34459,Fix_P_dlng, Authoriz]_theDirector,AviationDJ'vlsioa
to:I)P.xanneanA_ceme_t between_bzPortofS_ttle_I theCityof ScsTac
r_er,t;-otheexcsv_tionof mCl_id _m bacrowac_ onPort_ wifldn
theCi_ mdrvcnt_ _-dcvclopmento_Oz=us; aad2)P.xecum_.amendnm_
tolb_$_b_ 4, |997 Intcdocsl_ betweentimPortofScztdc _ud
Cityof SezTecrq0udi_ alloweduseswtm_,,_heAvJ,_onCommavJ_ md
Avis_ouOptions ¢o=_.

BACKGROUND

TlzPartof Samlc re.st uansp_ about14milfioncubicyads of ill/mst_sd _ _ _ou
r_t_fo_IbcThirdnmw_, inorde_toexpand_hesdr_eldp_ sndcom_t thenewrunway.To
help©xped/tc'd_effort,rMucea/_qualityimpmc_minbs'd_const_ction_ Lml_:tsouthe
nd_aborb_c_ andavoidsdd|tlmalcorn, thePort]ntcnds_ obtMnspproxima_l_
23 millioncubicyardsofzmbsnkm_n¢fill fromsourcesoaPort-ownedpmp¢_ southo_dsc
Akport(r-Z-,"borrowmss_.. ThePm_is/n_posingto ind_zleborrowmm 3 and4 in _hc
Pb_e S (2002)and_ 6 C_00g)runwq embmkmmtcoam¢_.

•SinceFcbrum72001.1beCity_ ScaTecs_d1hePorths_eregularlydiscussmiland_sz,
cocW_c_onectlvid_ n_nten=ce.,.zndotherrespo_bnj6cs s.oc_tcd w/th thccz,_vadoa at

=r_ 3 mz[4 enddz cv=mmi_do_t oftl_ m. Th_ dlsc,,..ssiombuilxupon
_cprov_ons oftb=1997Pan sadC_7 in_k)cal A_m:ma=('1997ILA"},which
contemplatedtl_ _ and_kvdo_e_t o_t]_lxmowarm. T_ ]:_)pOlmed_ L_the
o_m_on of1_-s_d_dons. A mapof the borrowmcssis incl,._ as AtW.hme_ A to the

Mtcrcxcav_on, _c Ci_ andPo_ mcbothintcr_c-din _ _b__css nm'cvelo]_dm airport
mpporfiveus_ fl_at_os_rcocmunil?economicdcveJopmentandarcsnncdv_ sndhighquality.
A]thoulhtitre _Rno currentplansforrcdcvclopm_t,tlz arccswillbcIF'adcdtolcavcfist or
_cr_yslopingpadsd_t can_ rcdcvclo_ _ fimu_uses. l_.uic-vclapmentwill be suh_cct
fu_hcrp]m=_ngm_d_-vicwin _rdanc_ withtbcparamc.z_set_rtb in the p:opos_
Asrccmc,'-0.
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, 1tO9 14 ;_001 11;10RH HP LRSER3ET 3200
1 , " p • 4

COMMISSION AGENDA
_M.I_ Di=_no_ CbicrExCufi_O_fi_

' 0c_ber 16,2001
P_ 3 or4

• 7. P,blieAcc_: ThePort_'U pmvld_pubU=a¢¢_ _ _,=dc_elopcdIx,cow_ to
_ja_.._ zecreadon£_©s,subjer.Jw _ coMitbat

8, Po_nda_Rc_dcnti£ Acqulsitiaa:.ThePartwi]!_oas_deraffa/n8 vohmucya_uis_don
to a number of ¢Sidcncel_cljlcc_ 1o dm borrow azce&

9. Mark_ina:ThePortw_l_ andinidm within6mon_ of theaip_=_mta.
ma,'kctu_plantopmmotcfuture_evelo_ of'beborrowareasafterexcavabo¢,

_0.A._owed._ f_ Re_ev_Jopracnt:Specific<• subsetot+;L_.._floraf_e ;,g97_7,Athat the
Pen +'_-redevelopoa theborrowareasafterex:av_on.

11.T'un_ for]_levci_mc:_t: Pmvichna Partmmmkmcacto in good_th pursuehaving
theredevelopmentoffl'z borrowaresecompletedwiddn5_ afterthe datethe
asreemcntis signed,sebjec_to.SR 509 comcucdo_ marketconditions,end
eavz_'teview.

A__TO 1_'t ILA

OnSel_mbcr 4. 1997.d..¢Pon and tl_ Cityof ScaTac¢ntm-_inw an1.rd=dccal_¢z_
¢'!997ILA_ mg_tin_ dzk _dvc]udsdicdom Se_o_ of _I_qFccmzm_ipui_ dam

• ThePortshallsq_propr_sse.lymiti4g_ bomrw_ sndnclaim _zl considm-econmnic
dcvcloFcn_ otdz m_

• B_row an:a_ is z_nedasAvi_e_ Comm¢_i-I{AVC)

• Borrowtrea4 i_=ned u AVCm thewestaadAviafioaOpen.ore (AVO)to fl_¢¢_t of
d_ Wt.ddngtonSt-reDelntranentofT_on _ght-of-way,whichbisectsthesite

. Permitt_ hindusesforpro_e_eazoxc'de_AVCBd AV0 areli_ed in Attachnu:ntA.2
zftheII.k

In ord_ to chch_7thcinternof the1997_A reg_-C,ng_e oftheboaow_ md_implement
proposedAIp_mea__ Ci_ andPortbare determinedtkatan_mmdmmt ;_needed¢od_

1997ILA. Theproposedamcndmc=t.i_to zrp_:i_1}_borrowm arc_..alloweduse within
theAvian/onOperadoa._(AVO)andAv,_on Co_al Zoncs(AVC).

Thethirdrunway_ _e Aexonautica]Line ofBe.driers.mJr_,ioatoprovidza mfe,
_Jmolo_Jcal/yadv_¢_l, andd_ici_ntek uan_ortafionsystemto facilitatethemovmnemof
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"' '12_-i2-20"01 }O:|?am Fr_oliELSELLR'TTERHAHLLP +ZO$340ZH4 T-136 P.Ot]s/gg5 P-_z',
nuv Zq _uUI 11:lt:]Rrt HP LRSERJE( 3_00 p.5

COMM_s_ZON A_A
M. L Diua,.ore,ChiefP.x=ttdv,:0_ _ --
Octot,er16,2001
Pqp:4of4

FINANCIAL IMPLTCA...TIONS

Theborrowsite cxcavatieaisL_udedwid_ d_eoverallddrc[m,nwt),proj=t budg_ of
$773.3E2.000,Oneof tht usU,l_t]o= Jndcv¢Jopingthcbudpt :fortheddrdrunway_ dlsl a
podo_ o£1h_fill _ wouldbe obUds_edfi'aruborrowAre. :3and_. Should uU'llatiou of
01cbom_wur.u no_occur, _c impct to the C/P b_8¢_ would k approximatci7$20 m.illlan,

Capitalco_ for_rturerdev_opmcnt of themess will be subjectto _ site plannln&
l_si==plsm_g,andcnvk=unen_review.

CO_tCUSTOM_tORC.A_.ZATION I_n'ACTS

Uti|iz=ion oflx_owAreas3 md 4 wi]] prov_dzbc_6_to _ _rsounding co_,munida by
_-d,_-_s d_eamount of_vuv.kms:fliton C_ ofSeaTac _ andmS[mu_roads, _educiq air
_bd_ =d _tins completionof the_bkdrunwayproject. T_ ILA sFcitks tbc be_
n_l;='m:= .F'=_=s d= tSePort will follow in _va6_S the _ in ovda to reduce _,
noise, dusT.,andotbm'[n;,,m on tb_ commum_7.

R.-'dcvcbpm_t of thc armsdc_ c:tcav_on willbenefitthe_n_mun/tyby foal'ring cco=m;_
gcvelopm_tandprovides ._eathatarei_=5,e andhii;hqtudity.

s,c-tu. .
. Advcdisc for Phue $ P.m_t N_b_ 2091.
• S=_ Phase5Consaudon Mmcb/A#l 2002

• • CompletePhuc 5 F.m_ Mar_ 200'3
, S_=Pha= 5 Com_m ]v_r_A#t _0(13
• C_ Phase 6F.mb=kme._ H,mch2004
• Com_c Fi_ ,_'mmkmmt Project Pa12006

1_0_ ACI'ION

Re._olu_a No. 3469.FirstRuding,Autho_:_r_theDirector, Avi=[on Di',,'/_Onto: 1) _ "
Ash,men: between _bePortof Sca_e and_c City ofSeaTec rcprding the exca_tiou of

nutterialfrombo=w _ onPunF_:_Y within_ Cityandcv==l rec_n_edo_n_=of tim
a.,'_; and2) b:ccutc m _m_h_ to_ September4,t997 In_rloc_ ASm=_. bctwecu0sc
Portof Sc;_c andCity orS.Tat rcp.-dL_ allow,:dusesw_thlnt/_ Aviation Co_ and
Av'_da Ols_mtim__m_,.

Y-.,_,pi_,_ mmmi_ie_=m.,,,'-
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APPENDIX I

DETERMINATION OF LOW FLOW QUANTITY IMPACTS
AND MITIGATION
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MILLER CREEK

7-DAY LOW FLOW OCCURRENCES IN MILLER CREEK (1994)

BAR GRAPH LOW FLOW OCCURRENCES IN MILLER CREEK (1994)

7-DAY LOW FLOW OCCURRENCES IN MILLER CREEK (1991-1994)

CALCULATION OF 50% RETURN FREQUENCY FOR MILLER CREEK

COMPARISON OF 7-DAY LOW FLOW BY YEAR
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7-DAY LOW FLOW OCCURRENCES IN MILLER CREEK (1994)
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Start of 7-Day Low Flows with /:_;i _i'; ! Statistical Ranking of Average 7-Day Low Flows
Average FI0w Rates !_!!_-_!.!ii':::!i'!_-Period of Record: 1949 - 1995

"1994 !::!!;_ ::!!i .:; Average

Miller Creek at SR509 :::::,,'i:;:,:_',i,.,':i 7-Day Lows Ranld(N+l ) Return

Date "' FI0w / cfs i!ii!ii_!iii.!i;-:'_r= .....•!_' Year Ordered Rank Frequency

1950 Sep 17 0.88 ' '_!',,..,:.:._,,-:. 1952 0.53 2 0.04 4.17
1951 Sep 17 0.79 ;._,i:iiii_i:!i_! i.!_ 1977 0.5330.06 6.25

1952 Nov 23 0.53 :i!!iii!iii_i_i:ii!iii!!i!i 1979 0.54 4 0.08 8.331953 Sep 15 0.75 1987 0.58 5 0.10 10.42
1954 Oct 3 0.87 : -:=;i_,:_::,._;,,.,, 1993 0.58 6 0.13 12.50

1955 Sep 5 0.83 ; ,__,4._, 1949 0.59 7 0.15 14.58
1956 Sep .. 3 0.87 '_,_:",i;!i-_i?' 1986 0.59 8 0.17 16.67
1957 Sep 20 .0.78 ....;'i_,:/;:'_:_, _ 1988 0.60 9 '0.i9 18.75

...._, __ ' 1985 0.62 10 0.21 20.831958 Sep 29 0.63 _:._,_,.__
1959 Aug 24 0.88 '_!ii_i!;_:_ :._ 1958 0.63 11 0.23 22.92
1960 Sep 29 0.84 ' ":;_4!_:_';_ ' 1973 0.65 12 0.25 25.00
1961 Sep 29 0.83 ii_i!i_iii:!:!_:::i 1992 0.65 13 0.27 27.08
1962 Sep 3 0.73 __:_:_'__-' ' 1980 0.66 14 0.29 29.17
1963 Sep 27 0.71 1989 0.67 15 0.31 31.25
1964 Oct 25 0.88 :i'.:_:_.:t_i,!;_:,;.,:_:,_,, 1976 0.69 16 0.33 33.33
1965 Sep 27 0.78 1981 0.69 16 0.33 33.33
1966 Sep 3 0.78 1963 0.71 18 0.38 37150
1967 Sep 22 0.73 ;,:_:,_ ' 1990 0.71 18 0.38 37.50. .:.: ... h ,

1968 Aug 7 0.97 ;ii:i!._!_:::. : 1974 0.72 20 0.42 41.67
1969 Sep 6 0.82 _,ii.:!-;:.i: : :,,_ 1970 0.72 21 0.44 43.75
1970 Aug 27 0.72 _.,_:t,,'. :_ _ 1962 0.73 22 0.46 45.83
1971 Aug 14 0.92 ::i':i!:!'!i' ;'_:: 1967 0.73 23 0.48 47.92
1972 Sep 11 1.01 1953 0.75 24 0.50 50.00

1973 Sep 12 0.65 1995 0.76 25 0.52 52.08
1974 Oct 13 0.72 1966 0.78 26 0.54 54. :17

i 975 Aug 11 0.78 i : i :i 1975 0.78 27 0.56 56.251976 Dec 10 0.69 ,i

i!ii i!iii.il ooo1977 Aug 16 0.53 ' -._1978 Aug 17 0.80 1984 0.78 29 0.60 60.42
..... 1951 0.79 31 0.65 64.581979 Oct 7 0.54 .:-:'!. :.:,::

i980 Oct 17 0.66 ._._:_::::="_., 1991 0.79 32 0.67 66.67

1981 Sep 12 0.69 :i:ii'_i:',: !i_i...:' 1978 0.80 33 0.69 68.75
1982 Sep 17 0.81 .,,_' : .:::_..' 1982 0.81 34 0.71 70.83
1983 Oct 10 0.90 1969 0.82 35 0.73 72.92
1984 Oct 1 0.78 1961 0.83 36 0.75 75.00

1985 Sep 29 0.62 1955 0.83 37 0.77 ,77.08
1986 Oct 18 0,59 1960 0.84 38 0.79 79.17
1987 Oct 24 0.58 1956 0.87 39 0.81 81.25

1988 Sep 11 0.60 .,:.,-_._........ 1954 0.87 40 0.83 83.33
1989 Oct , 3 0.67 .......... ';' 1950 0.88 41 0.85 '85.42
199() Sep 25 0.71 ii i:: _i:" 19'64 0.88 41 0.85 '85.42
1991 Oct 9 0.79 : :_ 1959 0.88 43 0.90 89.58

1992 Sep 16 0.65 _: , 1983 0.90 44 0.92 ' 91.67
1993 Nov 9 0.58 ::i:::!.i::i i'; 1971 0.92 45 • 0.94 93.75

1994 8 0.50 ;!::i!: ' 1968 0.97 46 0.98 95.83
1995 Sep 20 0.76 :_i:_.._::_:_:.:...i 1972 1.01 47 0.98 97.92

I
Rank = Numerocal Position of ordered low flow data
with driest year equal to one.
N=47
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BAR GRAPH LOW FLOW OCCURRENCES IN MILLER CREEK (1994)
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7-DAY LOW FLOW OCCURRENCES IN MILLER CREEK (1991-1994)
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