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_- northwest hydraulic consultants inc.
.............. sacramento

16300 chEsfensenroad, suite350
seattle, washington98188-3418 vancouver -

(206) 241-6ooo - phone edmonton
(206) 439-2420 - fax
www,nhcweb.com seattle

August 6, 2001

Mr, Gordon White

Program Director
Shorelands and Environmental Assistance Program
Washington State Department of Ecology
PO Box 47600

Olympia, WA 98504-7600 .............

Dear Mr. White:

Re: Port of Seattle July 23, 2001 Low Streamflow Analysis

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 related streamflow impacts fi'om

the proposed 3rd runway development at SeaTac airport. The purpose of this letter is to comment on the
July 23, 2001 Port of Seattle two-volume document titled "Low Flow Analysis Flow Offset Facility
Proposal." The comments here are in addition to the outstanding Stormwater Management Plan issues and
uncertainties described in our letter of lune 25, 2001, and summarized at our meeting on July 10, 2001.

The Low Flow Analysisis an incomplete draft document. The document's opening page gates that "IT]he
evaluation and low streamflow impact offset proposal is final..." However, the documentation of the
evaluation is so poor as to make an informed review virtually impossible, and the impact offset proposal
is inconsistent with other project documents. There is an absence of critical design and project operation
information necessary to demonstrate how the system will function in practice. Because of these
deficiencies, the present "final" proposal does not provide any assurance that impacts to low streamflows
will be adequately mitigated.

Our specific comments follow.

1. The substantive narrative portion &the document, the 37-page "Draft Low Flow Analysis/Flow
Effect Offset Facility Report," is clearlyincomplete. Several of the sections identified in the report
table of contents, and which are vital to understanding the analysis and flow offset proposal, are not
provided. The missing sectionsof"particular interest to our review include the Introduction (all but
an opening paragraph) and the major section discussing Determination of Impacts to Stresmflow.
The document does not include any preliminary facility drawings to show the fertility of

providing the proposed storage and the proposed locations. Th=e are no preliminary drawings to
show how or where various water qualityelementsand features described in the text for circulation,
venting, aeration, and turbidity control would be accomplished in practice. There are no preliminary
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drawings-showingotitf_-lo_a-fibns--fff-_-_6_tletfldw-p_ths-t-d-d_nbnsta'atethatthesumme_-period
reserve storage flow releases could reach the streams without significant transit losses by --
evaporation,transpiration,and seepage. These omissionscreate uncertaintyas to the feasibilityand
eventual performanceof the flow offset proposal.

2. The opening paragraphof the introduction to the "Draft Low Flow Analysis/Flow Effect Offset
FacilityReport,' statesthat the purpose of the reportis to evaluateimpacts to strean'_ows resulting
from projectsincludedin the Master Plan Update, and that the principalproject expected to impact
streamflowsisthethirdrunwayembankment.We inferfromthisthattheanalysisdoesnotaddress
theotherairportactivitiesandprojectswe haveidentifiedpreviouslyaslikelytocauseadditional
reduOJonstominimumstreamflowsinWalkerandDesMoinesCreeks.Atissueare:l)a failureto
accountforlow-flowimpactslikelytoresultfromthepost-1994expansionofandimprovements
to-t_e-h'tdustnal-Wastewater-Sys'ten_induding-lago_m-linings-an-d-oth_-r-l_mk-_onefforts, and
2)afailuretoaddresslow-flowimpactsoffutureairportbusinessparkdevelopmentatthesiteof
proposedborrowpitswhichwilleliminatewhatarenow forestedareasoftheupperDesMoines
CreekBasin.

3. The document is inconsistent with the Storrnwater Management Plan (SMP) as to what reserve
storage facilitiesare proposed. One of our commentson the SNIPwas that, while reserve storage
was,included in some preliminaryfacility drawings, there was no comprehensive summaryof what
facilities were proposed to provide reserve storage. From the present (July 23, 2001) low flow
analysis document, it appears that the facilitiesbeing proposed are those identified for each stream
after the dividersheets tiffed "Summary of Low StreamFlow NfifigationVault Storage and Filling."
These parts of the low flow analysis document identify the following facilities: for Nfiller Creek -

Vaults NEPL, Cargo, SDN2X/4X, and SDN3X; for Des Moines Creek - Vaults SDS3 and SDS4;
and for Walker Creek - Vault F. However, these are different from the facilities for which
preliminaryreserve storage designs have been provided in the December2000 SMP and recent SNIP
addenda. Very recently, on July 2, 2001, the Port (by Parametrix) provided Ecology with
"D.eliverable7A (MillerCreek)" SMP revisions which included Exlu'bitsC150 and C151 showing
reservestormwaterstorage and reserve stormwater rdcase from Vaults CI, C2, and G1. These are
differentfrom the re,serve storage vaults which are identified in the low flow analysis. With the
conflicting documentation in hand, it is uncertain what is actuaUybeing proposed.

4. The magnitude of dry-period transit losses from the storage facilities to the streams needs to be
examined and accounted for at all reserve storage facilities. In particular,if flow paths include open
ditches, then seepage losses (to groundwater or to supply transpirationby bank vegetation) could
be significant and would need to be accounted for. If flow paths are via dispersal or infiltration
systems which are set back some distance from the stream or which provide wetland rer,harge, then
transpiration losses could be significant and would need to be accounted for. An evaluation of
transpiration losses should examine the flow path and estimate the acres of soils that are
hydraulicallyconnected to the flow path. This would be a function of topography as well as soil
type. Such an analysis should indude the effects of routing low flows through storage facilitiessuch
as the Miller Creek Detention Facility. The magnitude of transit losses by plant transpiration,
assuming grass, would be in the order of erie inch per week. At this rate, transit losses of 0.1 cfis
(representingapproximatdy the total amount of reserve storage flow for each stream) would occur
if the flow path were hydraulically connected to about 17 acres of vegetation. The NfillerCreek _
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DetentionFacilitymay providetheopportunityfor_hydraulicconnectionandtransitlossesofthis
magnitude.

5. The reportprovidesno informationon how theproposedconstantflowreleasesw_llbe

accomplishedinpractice.Shortofa closelymonitoredsystemwhichisactivelymanagedin
perpetuity,thisisa technicallychallengingassignment.Flowswillneedtobereleasedatheads

varyingfromaboutzerotoI0feetatthereleasepoint(basedonsomepreliminarydesigns)through
smallorificeswhichwillbepronetoplugging.Ifallstoragefadliticsareoperatedforsimultaneous
flow release in proportion to their storage volumes, then facilityrelease rates as low as 0.01475 cfs
(Des Moines Vault SDS4) and 0.0129 cfs (Miller Creek Cargo Vault) are indicated. Flow rates this
small, assuming a 5 foot head, would requixe an orifice with a diameter smaller than 0.5 inches.
King County normally requires that flow control orificesbe no smaller than 1.0 inchesto minimize
the likel_ood of blockage. The report provides no assurance that constant-release flow release

...... controls are feasible for this application.

6. For Walker Creek, the calibration of simulated (HSPF) low flows to recorded low flows at the
upper basin gage is very poor. HSPF simulation results for all calibration years (1991-1996)
produce base flows which become progressively smallerfrom June through October, with the lowest
flows of the year generally occurring in October. These simulation results formed the basis for the
low flow analysis report finding that the summer low flow period for Walker Creek begins on
August 1 and ends on October 31. However, this pattern and definition of low flow period is
inconsistent with the actual streamflow record. The recorded data show that the lowest flows of

the year actually occurred in June and/or July in half of the years with recorded data. In our
opinion, definitionof the low flow period should rely more on the actual data and less on the model
data given that the calibration is so poor. Visual inspection of the recorded strearnflow data for
1991-1996 suggests that the season where low flows are of concern should be extended to cover
at least the period of July 1 through October 31. A comparison of Walker Creek simulated and
recorded streamflows for 1991 is given in the figure below to.illustrate the basis for this comment.
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Walker Creek Upstream Observed vs Simulated Low
Flow 1991
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7. We have commented previously that Walk_ Clreek appears to bevulnerable to low streamflow
reductions as a result of impervious surfar.e diversions to the Industrial Wastewater System. This
comment was based on groundwater mapping shown by SMP_FigureB2:23 whichshowed that the
IWS service areacovers nearb;_ of the non-contiguous groundwater recharge area for Walker
Creek. We speculated that IWS expansion, and IWS leak reduction activities, could potentially
cause progressive reductions in low streamflows. The low flow report's calibrated Wa&er Creek
HSPF model data and the correspondingrecorded data provides thebasicinformation rccessaryto
examinewhetherchangesin streamfloware in factoccurring,unrelatedto clio_tic variability.

The existingconditions Walker Creekhydrologic model serves to simulate streamflows forthe land
use conditions which existed in 1994. If the model were perfectly cMhmted to the !994 condition,
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-then-differences-betweentherecordedandsimulateddataforoth_yearscouldindicatechatng,esin
basinconditions.Wc examinedtheaveragesummerlowflowattheupperbasingageforeachyear

ofrecord,tosccifther_cordcd(actual)flowswerechangingrelativetothesimulatedflows.For

thisevaluation,dayswithobservedand/orcomputedflowsgreaterthan1.5cfs(representingsurface
runoff)wcrcexcludedfromthecalculationofaveragesummerlow flows.Averagevaluefor
simulatedandrecordedlowflowswerecomputedforeachyear,andplottedasa timcseries.The
resultsarcshownbelow.
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Wc have two alternative intcrpretations of these results. One interpretation is that there is a

pronounced dccli_in_ trend in the obsvrccd data relative to the simulated data for the same period.
Theanalysisshowsthatsu_,,,e.rstrcamflowsarcdecliningindependentofclimaticvariability,and
thattherehasbccnanaveragesummerlowflowreductionofabout0.5cfsovertheperiod1991
to1996.The akcrnativcinterpretationisthattheWalkerCreekHSPF modelcalibrationtolow

flows,inconjunctionwithunccrtaintyastothequalityofobservedstrcamflowdata,istoopoorto
drawanyconclusionsaboutanything.Underthefirstinterpretation,theproposedlowstrcaraflow
mitigationof0.09cfsforWalkerCreekisprobablyinsufficienttocompensateforactualairport
impacts.Underthesecond_crpretation,thereissubstantialuncertaintyastowhethertheHSPF
modelisusefulforassessinglowstrearnflowimpactsordevisinga m/tigationplanforWalker
Creek.

8. The Walker Creek flow offset proposal includes installationof an impervious liner forapproximately
sixacresofswale,inordertoestablishadependablewatersupplyforthereservestoragevault.We
understandthattl_swalcswoukibelinedprinm_ytoensurethatrunofffromrunwayimpervious

surfacesisnotlosttogroundwater,andisavailabletoprovidereservestorage.('Notethatthe

previousDecember2000Low StreamflowAnalysisbyEarthTcchconcludedthatnearlyallofthe
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runway runoff would infiltrate to groundwater) It seemscounterprodu_vefor rids_'oj_-_ to
assert on one handthat runwayrunoff will."re.filtrateto groundwater (minimizinglow flow impacts)
andthen propose the forced capture of that same runoff (maxim_ng low flow impact_) to support
a low flow offset plan.

9. The low streamflow analysis fails to provide anylow st_eamflowcalibration data for Des Moines
Creek, such as was provided for MAilerand Walker Creeks. Without such data, it is not possible
to provide an informed review of the low streamflow analysis or mitigation plan for Des Moines
Creek.

In summary,the current low streamflow analysisand mitigationplan leaves too manyunanswered questions
to provide reasonable assurance that low streamflow effects of airport activities are understood or will be
adequately mitigated. On behalf of the ACC, we thank you for your consideration of these comments.

Sincerely,

NORTHWEST HYDRAULIC CONSULTANTS, INC.

._ WilliamA. Rozeboom, P.E
Senior Engineer

co: Ann Kermy, Ecology Shorelands and Environmental Assistance Program
Peter Eglick, I-Ietsdl Fetterman LLP, FAX (206.) 2r40-0902
Kimberly Lockard, Airport Communities Coalition, FAX (206) 870-6540

WAR/ICMU'ece
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