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INTRODUCTION AND OVERVIEW

In 1923, J.E. Stewart of the United States Geoldgiervice (USGS) calculated the peak
discharge of the Skagit River near Concrete, Wagbmfor the 1921 flood event. He calculated
this peak discharge by surveying high water masgts/een 11 and 13 months after the event,
and applying the slope-area method to those higarnmaarks. From that estimate Stewart then
generated estimates of the peak discharges froesttier 1897, 1909, and 1917 historic flood
events. The USGS reviewed and re-estimated therici$lood peaks several times between
1950 and 2007.

In 2007, the USGS (Mastin) revised Stewart’s flastiraates of the 1921 flood This revised
estimate was created by using only three of thévengigh water marks surveyed by Stewart,
using a different roughness factor than Stewanprigng Stewart’s call for an analysis of the
“surge” on the high water marks, and compoundingraor in cross-section noted by Stewart
(this revised 2007 estimate will be referred tohes*USGS estimate” for the remainder of this
paper.) Based on this new USGS estimate of pesshaige, the USGS revised the peak
discharge estimates for the 1897, 1909, and 1%k@ria floods calculated by Stewart.

Tellingly, to this day the USGS estimated peaktgsges for those four events are larger than
anything that has ever been recorded on the SRagt gage near Concrete which began
recording flows in September, 1924. More than ®iglx years into this monitored record,
despite substantial evidence that the USGS peakd&timates for the 1921 flood are too high,
the U.S. Army Corps of Engineers (USACE) has inoaaped all four historic peak discharges
into its flood frequency analysis for the Skagiv&inear Concrete. This flood frequency
analysis forms the hydrologic basis for the FedEraergency Management Agency’'s (FEMA)
revised digital flood insurance rate maps (rDFIR&ued on Julyl, 2010.

Appellants’ work corrects the USGS estimate by gisidditional, relevant information for the
slope-area method and then supplements this metitodwo additional methodologies, all of
which result in significantly lower estimates oéthistoric flood events. The Appellants’
estimates are remarkably consistent with the syatiemecord, unlike the USGS’ estimates.
Appellants also use, in their FLO-2D model, morangdar topographic information. It is on
these bases that the Appellants appeal FEMA’s rBF8Rd submit their own frequency
analysis, FIRMs, and all necessary supporting médron.

It is critically important to note how statisticallinlikely the USGS peak discharge estimates are.
When the USGS'’ four historic peak discharges aptieghto the systematic record, the statistical
anomalies are obvious. As indicated in the attdcleumentation, there is only a one in 769
chance that four events, the size estimated by UBSGE97, 1909, 1917, and 1921, could occur
in a 25 year period in light of the 86 year systeavecord.

Because the hydraulic methodology employed by FEAWA4 its contractor, the USACE, in the
determination of the BFEs is inappropriate andigorrect for the Skagit system, the rFIS and
the rDFIRM are scientifically incorrect. Moreovéecause the assumptions made as part of the
methodology are inappropriate and/or incorrect B8 and the rDFIRM are scientifically

1 USGS Scientific Investigation Report (SIR) 200591
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incorrect. The Appellants’ use of different metbtmdjies and different assumptions produces
more accurate results, which are reflected in éiwésed historic record.

In addition, FEMA and its contractor, the USACE sapplied the hydraulic methodology;
utilized insufficient and poor-quality data; analuided measurement errors in its data and
modeling, all of which resulted in BFE’s that agelinically incorrect.

This appeal is based upon the following documénts:

» Technical Report — Supporting Data and AnalysisSkagit River RFIS Appeal, March
2011, Pacific International Engineering (“TechniBaport”), and all supporting
technical appendixes, computer files, and floodphaaps.

» Probability Estimates of Historical Flood Eventsldtecorded Floods, Skagit River near
Concrete by Joseph Countryman PE with ITR by Drni@&ord PE (“Probability
Estimates (Countryman)”).

Memorandum dated March 28, 2011 raising legal andgulural issues associated with
FEMA's issuance of the rDFIRM and the rFIS anditgposal to finalize these
documents.

* Appellants’ Response Memorandum to FEMA memorandtiMay 19, 2010.

* Appellants’ Response Memorandum to USGS memorarafuvtay 7, 2010.

» Letter from Pacific Surveying & Engineering dateareh 29, 2010.

DISCUSSION
A. The Determination of Appropriate Hydrology for the Skagit River

In preparing its own analysis to generate a 100-ffea& estimate, the Appellants applied the
Guidelines for Determining Flood Flow Frequency {Biin 17B) to generate a scientifically and
technically correct flood frequency curve. The Ajpnts accepted the systematic records for
the Skagit River from Water Years 1925 to 2008 gmé=d by the USACE but modified those
records in two important ways to make them moreiate:

2 These documents collectively demonstrate thabhapgropriate or incorrect hydraulic methodology besn used,
the hydrologic methodology applied was not apptiedectly, and insufficient or poor-quality datareeised. As a
result, these documents include the following:N&w hydraulic analysis based on alternative mettogges; (ii)

an explanation for the superiority of the altermatnethodology; (iii) revised flood profiles; (i@vised floodplain
maps; (v) new hydrologic analysis in which the orédy methodology has been applied differently; @ata which
we believe to be better than those used in oridigdiologic analysis; (vii) documentation for thmusces of data;
and (viii) an explanation of the improvements réaglfrom the use of new data. (Appellants obsénat the
floodway boundary has not been delineated for #agB below Sedro-Woolley, and thus have not inetlid
revised floodway boundary.)
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» First, the Appellants included five years of déte USACE did not include and for
which there is not a legitimate reason to exclilatér Years 1931, 1937, 1992, 1993,
and 2008). See Technical Report section 2.5.1.

» Second, the Appellants also corrected an errdrarcalculation performed by the USGS
to convert the 1932 regulated peak flow to an unigggd peak flow. The mathematical
error made by USGS was based on incorrect timingh®routing of flows. See
Technical Report section 2.4.

Consistent with Bulletin 17B, the Appellants themght to include historic flood data in the
frequency computations.

Appellants Evaluated the USGS’ Use of Historic Eves: As required by Bulletin 17B, the
reliability of the historic flood data calculategt WSGS was evaluated and the Appellants
concluded that the USGS estimated peak discharge©f1 was not reliable and not technically
correct because:

» The estimate is calculated using high water madset upon observations first made by
Stewart between 11 and 13 months after the ewfhile later marking of high water
events is not automatically unreliable — such asrevthe marks are based on personal
observation (e.g., “I recall the water coming uphe windowsill”) — in this case the
three high water marks used by USGS were firsttified by Stewart 11 to 13 months
after the high water event by observing twig, mossd, and leaf debris. Contributing to
the uncertainty of the flood estimate is the higloeity within the Dalles and the
consequent surge effects and sensitivity to sl@berdhinations and average water
surface elevation determinations. See informationariability of measured high water
marks in Technical Report sections 2.2.5 and 2.2.6.

* The peak discharge for the slope-area sectionslatdd by USGS is based upon only
three of the 12 high water marks made by Stewattahreach: using the slope between
two of the three cross sections created by Stewambss-sections 2 and 3 only — with
two points existing at cross-section 3 and a sipglat at cross-section 2. See Technical
Report sections 2.1.4 and 2.2.6.

» The peak discharge calculated from the slope-aethaod by USGS ignores an
additional cross-section measured, monitored, andieted by Stewart. Stewart also
calculated the slope-area method using additioigal \Wwater marks located at or along
cross-section 1. See Technical Report sectiond arid 2.2.5.

* The peak discharge calculated from the slope-arethod by USGS uses an incorrect
flow area based on incorrect channel topographytaaa error noted by Stewart himself
in his notes (related to a survey line stretchiag percent). The USGS corrected this

3 A wide variation in high water marks recordedtie Dalles reach by Stewart and others significaadftigr the high
water events, especially when dealing with extrerhéh velocities, creates a significant questisricathe
reliability of the surveyed marks used for the sl@pea method calculations by the USGS. For exarimpthe 2003
USGS study, the USGS field team retrieved high waigrks in the Dalles reach which varied by as mash2
feet at a particular location. Even with the eliation of the outliers the uncertainty range wat3tio 4 feet at
locations. See Technical Report figure 9.

4 March 29, 2011

1151594.1



error, but also corrected it for a cross-sectianeywhich did not contain the error, thus
introducing a new error. See Technical Reportigest2.2.5 and 2.2.6.

* USGS (as well as Stewart with his original caldolak failed to consider velocity head
impacts. In the reach in which the high water markre recorded, extremely high
velocities result in an 18 inch or more differehbiatween the “shore” high water mark
(representative of the Energy Grade Line) and gesian-mean high water elevation used
to calculate flow in the slope-area method. Tlhiifeential has a significant impact upon
the estimated peak discharge. See Technical Repaions 2.1.4, 2.2.5, and 2.2.6.

» Stewart did not take into consideration issuesuaje he noted and which he
recommended later be addressed. By acceptin@the kigh water marks, USGS
similarly did not address these issues. See TeahRieport section 2.2.5.

» USGS'’s estimated peak discharges for the 1897,,29@P1917 events are not reliable:

o Each is based upon the 1921 estimated peak dischdrigh is unreliable for all
of the reasons noted above

o Further, the USACE accepted the USGS calculatek gieaharges for the 1897,
1909, and 1917 events, which are exclusively basettie 1921 peak discharge,
and high water marks found at the Old Washingtoméle Plant in Concrete.
These HWMs are over 2 miles upstream from the ottdSGS gage near
Concrete. The USGS assumed that the stage difesdratween 1921 and the
other Historic floods would be identical at the §k#&iver near Concrete gage as
they were 2 miles upstream. This is despite thetfet the river cross sections
are completely different between RM 56.32 and RM B4peating the errors in
the 1921 peak discharge and speculatively assuthegtage relationship at the
two sites are the same magnifies the uncertaintgeotUSGS calculations.
Stewart’s notes indicated that the HWMs he toadthatOld Washington Concrete
Plant on the Baker River (and later transferredmkiveam for both Stewart’'s and
USGS’ calculations of the 1909, 1917 and 1897 f®)aday have been affected
by Baker River high flows (see Stewart’s field )td=inally, the relationships
between the four events used by USGS are not ¢ensisith surveyed high
water marks of the four events by Stewart in doveash reaches.

See Technical Report section 2.3.3, subsectiorittegitUnreliable Estimate of 1897
Peak Discharge Using Questionable Flood Marks gpstrof the Dalles” and
“Unsupported Relationship of the 1909, 1917, an2ll1l9WMs Used in Stewart and
USGS Peak Discharge Estimates.”

Appellants Developed Other Analyses to Evaluate th€echnical Incorrectness in USGS
Hydrology: In addition to these technical deficiencies, Algrgs developed several other
means of “truth-checking” the USGS estimate, allvbfch suggest that the USGS estimated
peak discharge is not technically or scientificaidyrect:

* The statistical probability of these four eventswting as part of the systematic record
is exceedingly unlikely. For this reason, the US&s8mated historical peak discharge
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appears to be very high when compared to the sysienecord. Because the USGS
historical flood estimates are not consistent \th#hsystematic record they should not be
used in calculating the flow frequency curve asdonh Bulletin 17B (page 19). See
Probability Estimate (Countryman).

Appellants developed two HEC-RAS models, one eachwio segments (upstream and
downstream from the Dalles) of the Skagit RiverriCrete reach and Hamilton Lyman
reach). Each model was calibrated and adjustetidbt surveyed channel data.

Routing the USGS estimated peak discharges thringgRIEC-RAS models produces a
calculated high water ranging from 6.5 to 8.2 f@bve those measured by Stewart. See
Technical Report section 2.1.2.

The Appellants compared high water marks recorge8tewart in Hamilton for the

1909, 1917, and 1921 events to high water marlentédom the 1995 and 2003 events.
The high water marks from the two modern eventeva@proximately five feet higher
than those from the historic events. Yet, accaydinthe USGS, the peak discharges for
the modern events were significantly lower thanhistoric events (160,000 cfs and
166,000 cfs versus 210,000, 228,000 and 245,000 €fss too demonstrates that the
USGS estimated peak discharges for the historinte\ae too high. See Technical
Report section 2.1.3.

In several other studies much lower peak dischdnges been estimated for some or all
of the historic flood events, including some stsdiemmissioned by USGS itself (See
Bodhaine (1954) suggested values for the four 8p&iggs & Robinson (1950) and
Hidaka (1954) suggested values for the 1897 an@ 296nts). See Technical Report
section 2.2.1.

Appellants Developed Their Own Slope-Area Method:Noting all of these problems, the
Appellants first calculated a new historic pealcdarge for the 1921 event by using the slope-
area method, but using different and equally realisterpretations of data from Stewart’'s own
notes, to provide a direct comparison to USGS’'« pkscharge for the 1921 event. The results
demonstrate the sensitivity from modest changaspuat:

1151594.1

The Appellants, considering the complete set oivates 1921 high water marks in the
slope-area sections, developed a reasonable hiydgaatle line slope, corrected the flow
area for one of the sections as noted above, aodparated the 18-inch differential
between the shore high water mark and the sectieamrhigh water. Regarding the 18-
inch differential, it is recognized that the slomea methodology is an approximation
based on the assumption of uniform flow and vejodistribution. In the case of the
Dalles where the high water marks were taken,ahimslition does not exist, and
therefore care must be taken to assure the metlopeny accounts for the high variation
in velocity and velocity head across the chanBscause of this, the slope-area
methodology has too much uncertainty associatell itvitnd other methods outside the
slope-area computation must be evaluated to deeehmiter estimate of the historic
floods. Using these equally realistic interpretas of Stewart’s data, this method
generated a peak discharge of 166,000 to 173,@0@epending upon Manning’s N
value used), averaging 169,500cfs, which is 25%efaWwan that calculated by USGS,
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showing the tremendous variability in the slopeaareethod by using the limited data
available from Stewart. See Technical Report ea@i3.1.

* This new peak discharge for 1921 more closely tates with the frequency curve
created by the systematic record and also morelglosrrelates with other methods
used to calculate a peak discharge (see belowyvahdstewart’'s surveyed 1921 high
water marks in the Concrete and Hamilton areag P3ebability Estimates
(Countryman), page 6 and Technical Report Secad and 2.2.3.

Appellants Developed Alternate and Superior Methodso the Slope-Area Method: The
Appellants then developed alternate, and ultimataperior, methods of calculating the peak
discharge for the 1897, 1909, 1917, and 1921 events

* As an alternate method, the Appellants calculdtechistoric peak discharge for the 1921
event by using the rating curve for the Concretgegahich has been in operation since
1924 and has a very reliable and stable relatipnséiween stage and flow. Appellants
plotted Stewart’s high water marks from the 192érgwpstream and downstream of the
Concrete gage and then interpolated a water suatatte location of the gage.
Appellants then further adjusted that water surfac8.9 and 1.6 feet, reflecting
observations that the water surface within the gegjehas been measured as 0 .9 and
1.6 feet below the high water marks observed orémk adjacent to the gage in 2003 as
a result of surge. Using these revised water sarédevations, and applying them to the
rating curve, results in a peak discharge for ®2llevent ranging from 169,000 to
175,000° While USGS did a similar calculation in 2007failed to account for the
surge differential inside and outside of the gaue @so failed to account for the slope of
the water surface between the high water mark lamdhigh water at the gage location.
Instead the USGS simply took the high water masknfupstream and applied it at the
gage location. Additional stage gages added sdatnetch by the Appellants demonstrate
that USGS ignored the natural slope of the rivi&ee Technical Report section 2.3.2.

» As another alternate method, the Appellants caledlthe historic peak discharge for the
1909, 1917, and 1921 events by generating a baekwating curve for the USGS Baker
River recording gage on the Baker River in conjiomcivith a HEC-RAS model and
Stewart’s high water marks for the Wolfe resideden Baker River flows are low,
the Baker gage registers the Skagit River backved¢sations. The rating curve was
based on observed backwater stage and the recitodedt the Concrete gage. The
HEC-RAS model was calibrated for the 2003 evetih@Baker gage. The model and
rating curve were then revised to reflect 1911 gvpphy. This revised rating curve was
then used with a series of high water marks inclgdin observed high water mark noted
in Stewart’s records for the Wolfe residence (whgh close proximity to the Baker
gage) to determine the peak discharge for the 162d. In this run Appellants found a

* As noted below, the USGS has raised the issue etheh Stewart’s high water mark survey requiresBafdot
datum shift. However, the USGS provides no docuargrsupport for this theory in its letter. Seehrical
Report section 2.2.1 subsection entitled “Gage Dabiscrepancy” and Technical Report section 2. Hpwever,
even if a datum shift would be required, the calted peak discharge based upon the Concrete gatié is
significantly lower than that estimated by the USG&®e Technical Report section 2.3.2 subsectititieeh*1921
Flood Peak Discharge Estimate Using Transferred&@tés HWM Independent of Stewart’s Upper Gage Datu
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peak discharge for 1921 of 169,700 cfs. Becaus&\tblfes had also noted a high water
mark for 1917 which Stewart surveyed, Appellantsensdso able to directly calculate a
peak discharge for that event (158,700s a result of a 1909 high water mark in the
same general area, Appellants were able to caécalpeak discharge for 1909 of
179,000 cfs. See Technical Report section 2.3.3.

* Finally, the Appellants sought to validate the tielaship between the 1909, 1917, and
1921 peak discharge estimates by using data frdiffiesent location, and to also
generate a peak discharge for the 1897 event. lkappelocated in Stewart’s notes a
series of high water marks at the Kemmerick Ramchthe Savage Ranch, downstream
of the Concrete gage, which provided measuredrdiffees between the high water
marks for different events. The Appellants devetbfiood stage-discharge curves for
this location using an updated unsteady HEC-RASehodginally developed by the
USACE, Seattle District. By plotting on the cunthe high water marks from the
Kemmerick and Savage Ranches, the Appellants weeet@validate the relationship
between the peak discharges for the three histogats developed in the Baker gage
backwater area, and also develop a peak dischargleef 1897 event. See Technical
Report section 2.3.4.

Appellants Developed a Flood Frequency Analysis andegulated and Unregulated

Synthetic Flood Hydrographs: The Appellants developed a flood frequency ansligs
unregulated peak and one-day flows using PEAKF@wsoé based on the systematic record.

As described in Bulletin 17B, the Appellants negtedmined the consistency between this
record and that of the historic floods. The histfioods as calculated by the Appellants were
shown to be consisténwith the systematic record and therefore shoulddeel in establishing

the flow frequency curve. A similar check of th&GS estimated peak discharge for the historic
floods was made and it was determined that USGBhates of the historic flood were not
indicative of the extended record when compardtiécsystematic record. See Probability
Estimates (Countryman). Therefore, the Appellaessimates of the four historic floods, and

not those of USGS, along with the flows from thet8ynatic record (1925 — 2008) were used for
the establishment of the unregulated flow frequenaye for the Skagit River near Concrete.
See Technical Report section 2.5.

The Appellants then developed the unregulated syistHood hydrographs for the 10-year, 50-
year, 100-year, and 500-year events for the Sikigdr Basin. These unregulated synthetic
floods were routed through the existing reservaird regulated flow frequency relationships
were developed with the use of HEC5. This tramsédion of unregulated flows to regulated
flows was consistent with the USACE, Seattle Dastiransformations. See Technical Report
Section 2.6 and the Appendix A.

® It should be noted that USGS has criticized inpaitthis model, in particular issues of Manning's&lue and
concerns over expansion and contraction coeffisiamthe model. However, those concerns, evealiflywould
apply only to the downstream reach of the model, ane not relevant at the location of the Wolfedesce (a
backwater area) which has been properly calibrayethe use of two gages (Concrete and Baker) tieat a
independent of the expansion and contraction catiounls and then verified by the HEC-RAS model thatudes
the expansion-contraction coefficients.

® The Appellants’ three different methodologies ajsmerated remarkably consistent results.
8 March 29, 2011
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B. The Development of Mapping for the Skagit River

Based on the developed hydrology, the Appellardgs tiouted the updated regulated base flood
(1 in 100 AEP regulated flow flood) event utiliziag-LO-2D model with refined topography for
key parts of Burlington. Appellants updated theography from that used by the USACE,
Seattle District, instead substituting more refitgabographic data developed by the City of
Burlington. Appellants also corrected an errothie USACE'’s use of the FLO-2D model,
removing an additional 1.2 miles of right bank emlbaent at RM 21. See Technical Report
section 3.0.

The Appellants applied the revised hydrology tordwased FLO-2D model and performed new
model runs for the levee removal scenarios, asmeaied by FEMA for the rFIS, to determine
the revised base flood elevations (BFEs). TheseeVBFEs for portions of Burlington and Mt.
Vernon show variations of between 1.32 and 2.88 fBevised BFEs were also developed for
the areas upstream of Burlington and Mt. VernoBMR has argued that the appellant’s revised
100-year flows are within the expected error bamdi therefore it is its policy to not change the
flows. But as is evident here, FEMA has a countdicp of revising flood maps if BFEs change
more than 1 foot. The revisions described herarvary significant as is evident in the changes
in BFEs. See Technical Report sections 4.0 and 5.0

C. Additional Technical Support for Related Issues.

Due to the years-long consultation between FEMAtaedAppellants, many technical
memoranda have been produced over the years, amdtewnical issues have been raised.
While these issues are not directly relevant toafygeal as the Technical Report and the
Probability Estimates (Countryman) can stand aléppellants wish to ensure that any reviewer
of this appeal has the benefit of the additionalkngroduct. Appellants therefore note the
following:

* Appellants acknowledge that the USGS has questiaether Appellants’ method of
calculating flow based on the HEC-RAS run for tren€rete gage is suspect because of
a purported 1.8 foot datum shift claimed to existd8GS but not adopted by the
Appellants’ (see USGS 11/5/08 letter authored hydrology staffer). However, this
letter noted that the USGS could not provide arikdfe answer on whether the shift
exists or not, only that it “seems about 2 feetltvo.”

0 The USGS letter itself notes that the USGS stafberd “not find any documents
that suggest the first continuous gage was afferdift datum than the staff gage
that Stewart used to reference his 1921 HWMs.” éljgpts agree. See Footnote
4 above and Technical Report section 2.2.1 suluseetititled “Gage Datum
Discrepancy.”

o Further, significant evidence, including a compamisf low flow elevations,
supports the conclusion that no datum adjustmeamrijsired. See Technical
Report section 2.2.2.

o Finally, as noted in the letter from Pacific Sumwgyand Engineering, the
information available to the Appellants, includitng difference in location of the

two historic gages, demonstrates that there isakmess in the process,
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methodology, and results which underlie the USG8djzations and its
conclusion that there should be a 1.8 foot datuif. Sh

» Appellants properly converted the unregulated fezay analysis to a regulated
frequency analysis. Reservoir flood control stesagnd operation as currently stipulated
in the USACE’ “Water Control Manuals” for reserv@ion tributaries to the Skagit were
considered. The hydrology used for the analysikided (i) the use of balanced
hydrographs and distribution of flows to the resns (ii) the timing of hydrographs;
and (iii) comparisons of the 10-yr, 50-yr, 100-3nd 500-year unregulated and regulated
peak flows at critical Skagit River locations. @ngparison of the USACE, Seattle
District, calculated transformation of unregulafiesvs to regulated flows and the
Appellants’ calculated transform was conductedid#ing the use of either method, at
the 100 year event, the two curves are virtualgntetal. The only deviation is at the 500-
year flood level and this is because the USACHEreded 500-year flood is significantly
larger than the Appellants’ estimated 500-yeardlo&ee Technical Report Figure 19.

» Please see attached technical memoranda prepatkd Bypellants to address
comments contained in FEMA and USGS memoranda:

o FEMA memorandum of May 19, 2010

0 USGS memorandum of May 7, 2010.

CONCLUSION

The USACE hydraulics and hydrologic & BFE calcuwas accepted by FEMA into the
rDFIRMs, are not as scientifically or technicallyrect as the Appellants’ work for the
following reasons:

* In estimating the unregulated flow frequency cuoreSkagit River near Concrete the
USACE excluded 5 years from the systematic record.

* The USGS improperly calculated the unregulated flonl932 and the USACE utilized
the incorrectly estimated USGS flow in its frequgaoalysis.

* The USACE accepted a USGS peak discharge for 12 istbased on just three high
water marks, first noted more than 11 months affterevent, and in a river reach with
high velocities which makes such high water mark®liable. The USGS also bases its
peak discharge on a method with highly variableltesiepending upon modest changes
to the inputs.

* The USACE accepted the USGS calculated peak digebdor the 1897, 1909, and 1917
events, where: (i) the 1897, 1909, and 1917 estisnate based upon the incorrect 1921
USGS estimated peak discharge, (ii) the 1897 pesakarge is based upon transported

" The letter also notes that these datum issuesdwmilbe present for the surveyed high water marrkise Wolfe
residence where two separate surveys were ruretd/tiife residence, one month apart, with resultg two one-
hundreds of a foot apart.
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high water marks without consideration of posshidekwater or different channel
topography, and (iii) the relationships developgdbewart to calculate the 1897, 1909,
and 1917 event from the 1921 event are suspect.

* The USACE analysis did not follow Bulletin 17B adnit@ons on verifying that the
historic floods were consistent with the systemediord, and the USGS did not consider
the very unlikely condition (<.2% chance) that ther historic events of the magnitude
calculated by USGS could occur on the Skagit River 25 year period.

 The USGS and USACE did not investigate the obvfaasthat peak discharges of the
magnitude calculated by USGS for the 1921 flood lddnave flooded the Concrete and
Hamilton area homes almost to their ceilings, wiicluld have been a devastating and
ruinous flood event. There is no record of sucghaus flooding occurring, despite the
fact that there is an historical record of conterappnews accounts from several local
newspapers.

 The USGS and USACE ignored the inconsistency betwsgémated flows at Concrete
and at Sedro-Woolley for the Historic flood events.

 The USGS ignored other studies finding significatdlver peak discharges for some or
all of the historic events.

 The USGS did not attempt to develop a Skagit Raamkwater rating curve for the
Baker gage. This would have eliminated the neddhttsfer the HWMs over 2 miles to a
completely different channel shape. The USACE aBM A simply accepted the USGS
incomplete work.

* The USACE did not incorporate refined topograptatacavailable from the City of
Burlington which, in combination with corrected mgtbgy, results in modified BFE’s of
over two feet lower than the USACE calculated dievs.

For these reasons, the Appellants’ base flood gtssare more scientifically and technically
correct than those created by the USACE and incatpd by FEMA into the rDFIRMs.
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