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Date: February 24, 2017

To: Christina Therrien, Town Manager, Town of Machias

From: Nathan Dill, P.E. and Leila Pike, E.IT.

Subject: Preliminary Flood Insurance Rate Maps Initial Review
INTRODUCTION

Ransom Consulting, Inc. (Ransom) has prepared this memorandum for the Town of Machias,
Maine to describe our initial review of the preliminary Flood Insurance Rate Maps (FIRMs),
recently issued to the Town by the Federal Emergency Management Agency (FEMA). This
review includes a brief discussion and explanation of the methods FEMA! has applied to
determine the Special Flood Hazard Area (SFHA) and Base Flood Elevations (BFE) in Machias,
our opinion regarding the reasonableness of the methods and resultant mapping, and
recommendations revising the maps, if necessary. We are also providing attachments to this
memo to help guide our discussion.

The new coastal analysis considers the potential storm surge and damaging wave effects
associated with a hypothetical 100-year storm?, while the riverine hydrologic and hydraulic
analysis considers the peak water level for a 100-year flood of the Machias River. A new
hydrologic and hydraulic analysis of the Machias River was not performed for these flood maps.
Instead, the flood elevations determined from the original study performed in 1988 were redrawn
to new topography data. Flood zone delineation for both riverine and coastal analyses were
performed using 2-foot elevation contours derived from lidar data collected by the USGS in 2011
for the “Lidar for the Northeast” project. These topographic data are available from the Maine
Office of Geographic Information Systems.

! For our purposes “FEMA” refers to the Federal Emergency Management Agency and/or contractors that
were hired by FEMA to perform the flood mapping work.

2 The “100-year” storm is more appropriately described as the 1% annual chance storm, which means the
storm (or flood elevation) that has a 1% chance of being equaled or exceeded in any given year. As such, it
is possible, albeit unlikely, to have multiple 100-year events within a century, or even within the same year.
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INFORMATION REVIEWED

Our review is based on the 2016 preliminary FIRM, 2016 preliminary Flood Insurance Study
(FIS), and GIS mapping data downloaded from FEMA’s Mapping Service Center (MSC)
website®. In addition, because riverine mapping of the Machias River was based on previous
survey data and hydraulic analyses, we requested technical data, collected during previous

~ studies, from FEMA’s Engineering Library®. The following list provides brief descriptions of
files that were provided from FEMA s Engineering Library for Machias. These files are also
provided on the attached DVD.

e 230140-19881118_survey.pdf — 1985 scans of ficld survey notes of river cross section
surveys

¢ 230140-hydro22.pdf — 1979 Annual peak flow frequency analysis used to determine
return interval discharge values for the Machias River.

e 230140-MachiasRiver.pdf — Input and cutput from the WSPRO model of the Machias
River used to determine flood elevations for areas upstream of Route 1.

s 230140V00.pdf — 1988 FIS for the Town of Machias

*  WASHINGTON_ME0004.pdf — Annotated map from 1980’s FEMA study showing
transect locations and flood zones

UPDATED ANALYSIS

The updated SFHA flood zones in Machias have been derived through a new coastal flood hazard
analysis, a re-delineation of riverine flood zones using an older detailed analysis of the Machias
River and new topographic data, and a re-delineation of previous approximate riverine flood
zones that have not been studied by detailed methods. Attachment 1 shows all the flood zones
within the Town boundaries. The zones labeled “AE” are zones that are based on detailed
hydraulic analyses (either the newer coastal analysis or the older riverine analysis). Zones
labeled “A” are approximate zones that are not based on a detailed hydraulic analysis. The
number following the zone label indicates the BFE. For coastal AE zones this number represents
the BFE. The only coastal BFE shown on the FIRM in Machias is 11 feet® corresponding to the
coastal zone along Yoho Creek. For riverine zones, the BFE is provided in the Flood Insurance
Study (FIS}), on the Floodway Data Table and also in the flood profiles, which are provide in
Attachment 2,

The new coastal flood hazard analysis impacts the updated flood mapping in Machias in two
different locations and in different ways. Near the downtown area of Machias, the new coastal

3 Please note that 2016 preliminary data are not currently available from FEMA’s MSC website, FEMA
took the data down at the end of November 2016, after the end of the statutory appeal period. These data
will become available from the MSC as “effective data,” once the FIRMS and FIS are made effective later
this year. We assume the anticipated effective data will be unchanged from the preliminary data that were
provided in 2016.

4 Previously FEMA performed an initial FIS for Machias in the 1980°s (effective 1988).

5 All elevations in this memorandum are in reference to the North American Vertical Datum of 1988,
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analysis has been used to update the tidal backwater elevation for the lower portion of the
Machias River downstream of the falls at Route 1. The other location, with zones based on the
new coastal analysis, is along the tidal shoreline of Yoho Creek.

In both locations, FEMA has based the BFE on a coastal Still Water Elevation Level (SWEL) of
10.7 feet. The SWEL is the water surface elevation that results from a combination of
astronomical tides, storm surge, and fresh water inputs, but not including any increase in the
water level associated with waves., The SWEL for Machias was derived from long term tide gage
analysis performed by FEMA in 2012 and applied to FIRM updates throughout New England®,
Attachment 3 provides a table, taken from FEMA’s report on this analysis, which shows changes
in the SWEL between the older effective values and the updated values. The SWEL of 10.7 feet
at Machias has been interpolated between the values of 9.71 feet and 11.02 feet that were
determined for Bar Harbor and Cutler, respectively. The highlighted values in the attachment
show how the SWEL for Machias has decreased nearly 1 foot from the 1988 effective SWEL.
Based on our experience in reviewing FEMA analyses in other areas, and considering the
reduction in SWEL from the 1988 FIS, we do not believe the SWEL could be reasonably reduced
below 10.7 feet for Machias.

For coastal flood zones, the BFE is based on a combination of the SWEL, plus some additional
height, due to wave effects, such as the wave setup, and wave run-up or wave crest elevation.
This generally requires additional analyses of the waves. After the wave effects are determined
and added to the SWEL, FEMA’s guidelines and specifications require that coastal BFE's are
rounded to whole foot values. Along the tidal shoreline of Yoho Creek, FEMA has essentially
assumed that wave effects are negligible and rounded up the SWEL value to get a BFE of 11 feet.
This is the lowest possible coastal BFE that could be determined for Machias, without an
unreasonable revision to the SWEL. As such, we do not see any buildings that are impacted by
the proposed flood zones along Yoho Creek.

FEMA has also apparently assumed that wave effects are negligible in the tidal portion of the
Machias River. However, they decided to treat the tidal portion of the Machias River, within the
Town limits, as riverine zone, instead of a coastal zone. This means that the BFE for the lower
portion of the Machias River (within Machias) is not shown next to the “AE” zone designation on
the FIRM, and that the BFE value is best determined from the Floodway Data Table
(Attachment 2). This seemingly arbitrary decision to treat a coastal portion of the Machias River
as a riverine zone may actually benefit the town, because FEMA’s Riverine analyses guidelines
allow a more precise determination of the BFE’. This may be favorable when determining flood
insurance rates for properties that are impacted by the new flood zones, because an elevation of
10.7 feet from the floodway data table can be used, instead of the rounded coastal BFE of 11 feet.

Attachment 4 shows a close-up view of an area in the Town where the flood zone has a BFE of
10.7 feet along the Machias River. This is the only area in the town where we see buildings
within the new flood zones. In this figure, the proposed flood zone is shown, as well as the 10.7
foot elevation contour derived from the lidar data. From this comparison, it is apparent that the
flood zone boundary follows the 10.7 foot contour fairly closely, but there are some areas within

§ Updated Tidal Profiles for the New England Coast, STARR technical report, March 2012, Washington
DC, USA. https://www.fema.gov/media-library/assets/documents/85240

" Riverine flood hazard data presented in the Floodway Data Table in the FIS can provide BFEs which are
precise to the tenth of a foot at specific river cross sections, whereas coastal BFEs are only shown on the
FIRMS and are always rounded to the nearest whole foot.
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the zone that may lie above the BFE. Areas above the BFE may include the roadway and some of
the building footprints in the area. It is possible that the lidar data contain errors, so we cannot
make any conclusive statement, whether or not, there are areas above the BFE within the flood
zone, without certified topographic field survey.

For the rest of the Machias River, upstream of Route 1, FEMA has used BFE data from the

. previous FIS to redraw the flood zone boundaries, based on new topographic data. The BFEs in
the previous FIS were determined in the 1980°s, by running a hydraulic computer model called
WSPRO. WSPRO computes the water surface elevation at a series of cross-sections along the
river. Attachment 5 shows the location of the river cross-sections and computed BFE values at
each cross-section, which are also shown on the FIRMS. For the cross-sections below Route 1
(with a BFE of 10.7 feet), the WSPRO model computed BFE values that were lower than the new
coastal SWEL, so the SWEL elevation is used instead of the WSPRO results. This is also
indicated by a foot note in the Floodway Data Table in Attachment 2. Although it is technically
inconsistent and potentially problematic to re~-delineate the flood zones using topographic
information that is potentially different from the older river cross-section profiles that were used
in the hydraulic model, we do not see any buildings impacted by the re-delineated flood zones,
upstream of Route 1, where the older hydraulic analysis is still used.

The updated coastal analysis has also resulted in two small detached coastal AE zones that are
apparent in Attachment 4. We believe these zones are an artifact of automated GIS mapping
procedures used by FEMA and are not correct. One of the zones appears to be impacting the Waste
Water Treatment Facility on Kilton Lane. It is possible that FEMA will remove these erroneous
zones prior to releasing the effective maps, since their contractors are required to perform a GIS
“cleaning” process before submitting the final data.

In addition to the flood zones determined by detailed hydraulic and/or coastal analyses, the
proposed FIRMS in Machias contain a few approximate A zones. These are shown on Attachment
1. The approximate zones (also called “unnumbered A zones™) appear to have been simply carried
forward onto to the proposed maps from the current effective maps. We do not have any
information to evaluate the accuracy or reasonableness of these zones, nor does FEMA provide
BFE values for these zones. We have looked closely at these zones, overlaid on aerial photography,
and we do not see any buildings within these approximate zones.

RECOMMENDATIONS

The deadline for the statutory appeal period for Washington County was November 30, 2016.
Therefore, if Machias were to pursue revised analysis and mapping of the flood zones and base
flood elevations in the Town, it would need to be completed as a municipal Letter of Map
Revision (LOMR), when the final maps become effective. Assuming there are no appeals in
Washington County, it is likely that FEMA will issue their Letter of Final Determination for the
Washington County FIRMS in early 2017, and the maps could become effective in the summer of
2017.

In general, Ransom does not recommend that the Town of Machias pursue a LOMR, since we
found that the flood zones and BFEs appear reasonable. However, as an exception, we would
recommend pursuing a LOMR, if the incotrect detached AE zones are not removed from the final
effective maps (e.g. the zone impacting the Waste Water Treatment Facility).
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For the property owners that are impacted by the Machias River zone in the area shown in
Attachment 4, we recommend hiring a licensed surveyor to prepare an elevation certificate. It is
possible that an on-the-ground survey will show some areas in that riverine AE zone are in fact
above the BFE. If a survey shows that a building is above the BFE, the property owner can apply
for a Letter of Map Amendment {LOMA), which can effectively remove the property from the
SFHA, otherwise having a survey can help more precisely determine relative elevation of the

~ building and the BFE to ensure that flood insurance rates are set correctly, if the property owner
is required or chooses to purchase flood insurance through the National Flood Insurance Program,

Ransom Project 161.06154 Page 5
Machias_initialReview.docx February 24, 2017



Legend

Machias Town Boundary

FEMA Flood Zones
FLD_ZONE, STATIC_BFE
[ A

B e

' AE, 11

- e VE, 14

F

Miles
0 0.5 1 2

LTS =

Attachment 1

Sources: Esrl HE DeL i
Corp., GE
Kada

/:%ntnbutors and the G|SjU

.‘..eruho,Qrcek ¢ g 7
E i
A | i
¢ \L_ ;;i‘ e C, X
y y
g B b
) AE 1]‘; (s
>~ e
o = o
) \ A
L b / oW )
o 2 y N -t
: ;
B { = R
Fal b N
o -

GS FA®S PS NRCAN GeoBasé iGN
L, Ordnance St y EsrlJapan METI Eanhlna
ong), swisstopo h‘f“Y fhdia, ©OpenStreetMap =
Communnly

FEMA Preliminary Flood Zones
Town of Machias, Maine

LAP 2-15-17

161.06154

RANSOM

Consulting
Engineers

and ScientistS,age 1 of 1



Zjo | obed gy

¥5100' 181

malnay depy sley asueinsy) poold ABUILUIRI SEIYDEW

L8

<I

d3AIY SVIHOVIN (SNolLolasiNe 11v) o

3N ‘ALNNOD NOLONIHSYM o

Viva AYMAOoO14d <
ADNIOV LNIWIDOVYNVYIN ADNIDHIWAT TvyIaad

Buipooy [ep Aq patoaye suoneas|d,
a|qe|ieAy 10N 1eq, %0019 AQqI 4O S0UBN|JUOO BY) SAOGE 198} UI BouE)SIA

. . . ¥ ov . . . ove'rL 1
. . . 6°9¢ . . . ovo'sl S
. . . 62¢ . . . 0£8°ZL ¥
. . . zze ; . . 005°Z) Q)
. . . ple . . . 058°L1 d
. . . 80¢ . . . 0L LI 0
. . . €08 ] . . e N
. . ] 00¢ ] . . 08Z' 11 W
. . . 1'6Z . . . 080'LL T
. . ) 08z . . . 0£8'0} N
. . . sz . . . 08101 r
. . . 712 . . . 028'6 _
. . . 270l . . . 00F'6 H
3 . . L1 0} . . . 0506 3
. . . L0} . . . 005'9 4
. . . 201 . . . 050°2 3
. . . L0l . . . 00€'s a
. . . 2701 . . . 029'z o
. . . L0} . . . 000'L g
. . . L1701 . . . 08Z'L- v

HIAIY SYIHOVW

(83QAVN 1334) | (880AWN 1334) (ANOD3S | (|39, yvnos)
mw@ww&z_ AYMAOOTd | AYMAOOTH Mwmmwﬁ mw%w mw_m%_ww vIuY _m_wmnm___ﬂw, JONVISIA | NOILOIS SSOND
HLIM LNOHLIM VAN NOILD3S
NOILYATT3 JOVIHUNS HILVM
Q00714 FONVHO-TVANNY-LNIONTId-1 AVMAOOH J0HNOS ONIAOOT

Z JusluyoeNY




H3AK SYIHOVN {SNOILDIQSIHNT T1TV)

JN "ALNNOD NOLONIHSYM

Attachment 2

S311404dd dOO 14 ADNIOV INTFNIOVNYIN ADNIOUINIT TveIaad
o
[ap]
O'
D bl
8 S
TR <L
W 8
: e |8
3 a ) o
g & g |°
e =z z 0
w uj 2
G m g
_._L._ = [%5] Q
[an ]
o
o
(o))
o
o
o
[+e]
[em )
[}
<
T
[ ]
[as]
o
j e
o
(o]
o
2= s
=
==
O
d
-
\\G_“
i Q
5 2
-3
\Fm
5
=
.
-
i o
” 0
| _ o
....... 3
o
o
[ ]
(o]
o
o
..... m
S R e ppmasanunn u s AR IS
~ L MO0HgAEEHTHO IONINIINOD i 1 o o
oy ; N L1t LI I
- - N H S p— _ - mll . “ N
(RRE o
: O
1 e
n
i
]!
R
[ o
P 0
(o]
&

30
20
10
0
-10

(88 AAYN) 1334 NI NOHLLYAT T3

01P

A2 Page 20of 2

STREAM DISTANCE IN FEET ABOVE THE CONFLUENCE OF LIBBY BROOK

Machias Preliminary Flood Insurance Rate Map Review

161.06154




Attachment 3
[ Taken from STARR report "Updated Tidal Profiles for the New England Coastline", March 2012,
https://www.fema.gov/media-library/assets/documents/85240 |

based on at-site estimates using the Pearson Type III distribution, but the method of moments was
used to fit the distribution, rather than L moments as in our current study.

Table 7. Comparison of 1-percent-annual-chance elevations based on the regional L-moment
analyses (Wakeby), effective SWELs from FIS reports, 1988 USACE profiles, Pearson

Type lll at-site analyses, and the maximum observed elevations (in feet NAVD).

1988 :

G :Igf;flz’: Effective | USACE 1- '?r‘;ag el ';"g:::‘vlgg Record

tation feet SWELS, perce_nt elevation, elevation, Length

(NAvp) | feet (NAVD) filft"mf\'}b feet (NAVD) | feet* (NAVD |  (Y€ars)
Eastport 14.72 13.99 14.80 14.31 14.38 78
Cutler 11.02 12.01 12.50 10.51 10.43 24
Bar Harbor 9.17 10.00 9.30 9.34 9.29 60
Rockland 9.93 9.51 8.70 -—- s -—-
Portland 9.51 8.88 8.70 9.02 9.88 95
Seavey Island 9.48 7.93 8.80 9.22 9.64 75
Boston 10.04 9.40 9.50 11.45 14.30 86
Buzzards Bay 13.85 12.96 13.60 --- -
New Bedford 11.86 11.97 11.40 12.07 14.58 85
Newport 10.52 10.72 10.70 9.55 11.84 77
Quonset Point 11.23 11.32 11.20
Fall River 12.09 13.85 13.00 - --- -
Providence 13.79 15.18 14.80 14.20 16.18 69
New London 9.40 9.04 8.90 8.05 9.22 69
New Haven 8.87 9.66 9.60 - --- -
Bridgeport 9.95 9.61 9.10 9.15 9.31 43
Stamford 10.85 10.49 10.50 10.74 1111 69
Montauk 5.84 6.86 9.80 6.83 7.59 60
Port Jefferson 9.80 9.77 9.10 8.84 8.38 35
Willets Point 11.41 12.71 12.30 13.61 13.23 75
New Rochelle 10.44 10.90 11.90 9.23 8.27 33
The Battery 7.36 8.59 - 7.46 7.66 87
Bergen Point 7.57 7.20 6.51 6.20 25

* Reported maximum observed elevation also includes high water mark values.

The major differences (on the order of 4 feet or more) between the updated 1-percent chance
elevations from the regional L-moment analyses and the 1988 USACE 1-percent chance elevations
occurs at Montauk. For this station, the mean annual elevation is relatively low as compared to the
1-percent-elevations reflected in the 1988 USACE report for this site. Additionally, the difference
between the mean annual elevations and the 1988 USACE 1-percent-elevations is much greater
than the similar comparisons at other sites along the New England coastline. This implies that the
1988 USACE I-percent-elevation at Montauk was driven by a singular, extremal event which far
exceeded the typical high water levels for the area. With the exception of Hurricane Bob in 1991,

12 March 2012
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