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1.0

FLOOD INSURANCE STUDY
WINDHAM COUNTY, VERMONT (ALL JURISDICTIONS)

INTRODUCTION

1.1

1.2

Purpose of Study

This countywide Flood Insurance Study (FIS) investigates the existence and
severity of flood hazards in or, revises and updates a previous FIS/Flood
Insurance Rate Map (FIRM) for the geographic area of Windham County,
including the Village of Bellows Falls and the Towns of Athens, Brattleboro,
Brookline, Dover, Dummerston, Grafton, Guilford, Halifax, Jamaica,
Londonderry, Marlboro, Newfane, Putney, Rockingham, Somerset, Stratton,
Townshend, Vemon, Wardsboro, Westminster, Whitingham, Wilmington, and
Windham (hereinafter referred to collectively as Windham County).

This FIS aids in the administration of the National Flood Insurance Act of 1968
and the Flood Disaster Protection Act of 1973. This FIS has developed flood risk
data for various areas of the county that will be used to establish actuarial flood
insurance rates. This information will also be used by the communities of
Windham County to update existing floodplain regulations as part of the Regular
Phase of the National Flood Insurance Program (NFIP), and will also be used by
local and regional planners to further promote sound land use and floodplain
development. Minimum floodplain management requirements for participation in
the NFIP are set forth in the Code of Federal Regulations at 44 CFR, 60.3.

In some States or communities, floodplain management criteria or regulations
may exist that are more restrictive or comprehensive than the minimum Federal
requirements. In such cases, the more restrictive criteria take precedence and the
State (or other jurisdictional agency) will be able to explain them.

Authority and Acknowledgments

The sources of authority for this FIS are the National Flood Insurance Act of 1968
and the Flood Disaster Protection Act of 1973.

This FIS was prepared to include the incorporated communities within Windham
County into a countywide FIS. Information on the authority and acknowledgments
for each jurisdiction included in this countywide FIS, as compiled from their
previously printed FIS reports, is shown below:

Bellows Falls, Village of: the hydrologic and hydraulic analyses for
the original 1979 FIS report were prepared
by Dufresne-Henry Engineering Corporation
for the Federal Insurance Administration
(FIA), under Contract No. H-4020. This
work was completed in January 1978. For
the FIS report dated December 20, 1999, an



Brattleboro, Town of:

Dummerston, Town of:

Grafton, Town of:

Jamaica, Town of:

Londonderry, Town of:

Newfane, Town of:

ice jam analysis for the Connecticut River
was prepared by the USACE as part of a
mission assignment under disaster number
DR-1101-VT. This work was completed in
April 1998.

the hydrologic and hydraulic analyses for
the FIS report dated December 4, 1985,
were prepared by Dufresne-Henry, Inc., for
the Federal Emergency Management
Agency (FEMA), under Contract No.
EMW-C-0683. This work was completed in
November 1983.

the hydrologic and hydraulic analyses for
the FIS report dated June 17, 1991, were
prepared by U.S. Army Corps of Engineers
(USACE), New England Division, for
FEMA, under Inter-Agency Agreement No.
EMW-E-0941. This work was completed in
February 1987.

the hydrologic and hydraulic analyses for
the FIS report dated August 4, 1987, were
prepared by the U.S. Soil Conservation
Service for a Flood Plain Management
Study for the town.

the hydrologic and hydraulic analyses for
the original FIS were prepared by Dufresne-
Henry, Inc., for FEMA, under Contract H-
4576. This work was completed in January
1979. The hydrologic and hydraulic
analyses for the FIS report dated May 17,
1988, were prepared by Dufresne-Henry,
Inc., for FEMA, under Contract No. EMW-
C-5097. This work was completed in
January 1986.

the hydrologic and hydraulic analyses for
the FIS report dated January 3, 1997, were
prepared by the New England Division of
the USACE for FEMA. This work was
completed on June 27, 1994.

the hydrologic and hydraulic analyses for
the FIS report dated June 5, 1989, were
prepared by the U.S. Geological Survey
(USGS) for FEMA, under Inter-Agency



Rockingham, Town of:

Vernon, Town of:

Wardsboro, Town of:

Westminster, Town of:

Wilmington, Town of:

Agreement No. EMW-85-E-1823, Project
Order No. 20. This work was completed in
July 1987.

the hydrologic and hydraulic analyses for
the original 1979 FIS report were prepared
by Dufresne-Henry Engineering Corporation
for the Federal Insurance Administration
(FIA), under Contract No. H-4020. This
work was completed in January 1978. For
the FIS report dated December 20, 1999, an
ice jam analysis for the Connecticut River
was prepared by the USACE as part of a
mission assignment under disaster number
DR-1101-VT. This work was completed in
April 1998.

the hydrologic and hydraulic analyses for
the FIS report dated September 27, 1991,
were prepared by Environmental Engineers,
Inc., for FEMA, under Contract No. H-4590,
during the preparation of the FIS for the
Town of Hinsdale. This work was
completed in December 1978.

the hydrologic and hydraulic analyses for
the FIS report dated January 1980 were
prepared by Dufresne-Henry Engineering
Corporation for the FIA, under Contract No.
H-4576. This work was completed in
January 1979.

the hydrologic and hydraulic analyses for
the FIS report dated January 3, 1985, were
prepared by Environmental Engineers, Inc.,
for FEMA during the FIS for the Town of
Walpole, New Hampshire. This work was
completed in October 1980.

the hydrologic and hydraulic analyses for
the FIS report dated November 1977 were
prepared by Anderson-Nichols and Co.,
Inc., for FEMA, under Contract No. H-
3862. This work was completed in January
1977.

The authority and acknowledgments for the Towns of Athens, Brookline, Dover,

Guilford, Halifax, Marlboro,

Putney, Somerset, Stratton, Townshend,



Whitingham, and Windham are not available because no FIS reports were ever
published for those communities.

For this countywide, the hydrologic and hydraulic analyses for the Connecticut
River were prepared by ENSR International, East Coast Mapping, CR
Environmental, Green International, Cold Regions Research and Engineering
Laboratory for FEMA, under Contract No. EMB-2001-CO-0627. This work was
completed in October 2003.

The coordinate system used for the production of this FIRM is Universal
Transverse Mercator (UTM), North American Datum of 1983 (NAD 83), GRS80
spheroid. Corner coordinates shown on the FIRM are in latitude and longitude
referenced to the UTM projection, NAD 83. Differences in the datum, spheroid,
projection, or UTM zones used in the production of FIRMs for adjacent counties
may result in slight positional differences in map features at the county
boundaries. These differences do not affect the accuracy of information shown on
the FIRM.

Base map information shown on this FIRM was provided in digital format by the
Vermont Department of Taxes Mapping Program. This information was
compiled at a scale of 1:5,000 from digital orthophotography dated 1994.

1.3 Coordination

The purpose of an initial Consultation Coordination Officer’s (CCO) meeting is to
discuss the scope of the FIS. A final CCO meeting is held to review the results of
the study.

The dates of the initial and final CCO meetings held for Windham County and the
incorporated communities within its boundaries are shown in Table 1, "CCO
Meeting Dates for Precountywide FISs."

TABLE 1 - CCO MEETING DATES FOR PRECOUNTYWIDE FISs

Community Name Initial CCO Date Final CCO Date
Village of Bellows Falls August 11, 1998 *

Town of Brattleboro June 1981 January 25, 1985
Town of Dummerston July 20, 1983 January 19, 1990
Town of Grafton June 12, 1986 July 28, 1986
Town of Jamaica April 1984 October 31, 1986
Town of Londonderry October 6, 1983 April 14, 1995
Town of Newfane February 26, 1985 January 13, 1988
Town of Rockingham August 11, 1998 *

Town of Vernon October 10, 1989 December 21, 1990
Town of Wardsboro June 22, 1977 July 5, 1979
Town of Westminster * July 13, 1983

Town of Wilmington September 1975 March 22, 1977

*Data not available



For this revision, an initial CCO meeting was held on November 1, 2001. The
meeting was attended by the State NFIP Coordinator, and representatives of
ENSR International, Dewberry, and FEMA.

A final CCO meeting was held on February 1, 2006, and was attended by
representatives of FEMA, the State, Dewberry, Watershed Concepts, Town of
Brattleboro, Town of Dummerston, Town of Grafton, Town of Jamaica, Town of
Newfane, Town of Putney, Town of Wardsboro, Town of Westminster, Town of
Wilmington, and Town of Windham.

2.0 AREA STUDIED

2.1 Scope of Study
This FIS covers the geographic area of Windham County, Vermont.
All or portions of the flooding sources listed in Table 2, “Streams Studied by
Detailed Methods,” were studied by detailed methods.
TABLE 2 — STREAMS STUDIED BY DETAILED METHODS
Hinkley Brook Utley Brook
Ames Hill Brook Lowell Lake Brook Wardsboro Brook
. North Branch Deerfield Weaver Brook
Ball Mountain Brook River West River
Bglaver Blr(ook Rock River West River Auxiliary
B? I Broo Saxtons River Channel
Binney Br<l)(ok Smith Brook Whetstone Brook —
Cold quo . South Branch Saxtons Halladay Brook
Connecticut River River Williams River
Cook Broolg South Wardsboro Brook Winhall River
Deerfield River
Dover Brook
Ellis Brook

Ball Mountain Reservoir and Lowell Lake were also studied by detailed methods
for their entire shorelines within Windham County.

For this revision, the portion of the Connecticut River from approximately 80 feet
downstream of Vernon Dam to the Windham County-Windsor County boundary
was restudied by detailed methods (ENSR, 2003). The study area includes the
Connecticut River and its backwater affecting portions of Broad Brook, Saxtons
River, Wardsboro Brook, West River, Whetstone Brook, and Williams River,
extending approximately 0.95 mile upstream of their confluences with the
Connecticut River.

The areas studied by detailed methods were selected with priority given to all
known flood hazard areas and areas of projected development and proposed
construction.
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Numerous flooding sources were studied by approximate methods. Approximate
analyses were used to study those areas having a low development potential or
minimal flood hazards. The scope and methods of study were proposed to, agreed
upon by, FEMA and the individual communities within Windham County.

Community Description

Windham County is located in southeastern Vermont. In Windham County, there
are 24 communities. The Towns of Brattleboro, Dummerston, Guilford, Halifax,
Marlboro, Vernon, Whitingham, and Wilmington are located in the southern
portion of the county. The Towns of Athens, Grafton, Jamaica, Londonderry,
Rockingham, Townshend, Westminster, Windham, and the Village of Bellows
Falls are located in the northern portion of the county. The Towns of Brookline,
Dover, Newfane, Putney, Somerset, Stratton, and Wardsboro are located in the
center of Windham County.

Windham County is bordered to the north by the Towns of Andover, Chester,
Springfield, and Weston in Windsor County. To the west, the county is bordered
by the Towns of Glastenbury, Landgrove, Readsboro, Searsburg, Sunderland,
Winhall, and Woodford in Bennington County. It is bordered to the east by the
Towns of Chesterfield, Hinsdale, Walpole, and Westmoreland in Cheshire
County, New Hampshire; and the Town of Charlestown in Sullivan County, New
Hampshire. To the south, the county is bordered by the Towns of Bernardston,
Colrain, Heath, Leyden, Monroe, Northfield, and Rowe in Franklin County,
Massachusetts.

According to the 2000 U.S. Census, the land area in Windham County was 789

square miles and the estimated population of Windham County was 44,231 in
2000.

The topography of Windham County is characteristic of the Vermont Piedmont, a
rolling to rough plateau with numerous steep-sided valleys cut by streams and
eroded by glaciation. This feature is formed by the Green Mountains, Berkshires
and the White Mountains. As in much of Vermont, development occurs along the
flatland adjacent to rivers and streams. For agricultural purposes, these areas are
more suitable for cultivation. For commercial purposes, they are easily accessible
to highways and railroads.

The climate of the county is continental, with warm summers, extended autumns,
and cold winters. The average summer and winter temperatures are 69 degrees
Fahrenheit (°F) and 22°F, respectively. The average annual precipitation is 41
inches, with an average annual snowfall of 70 inches, and may be considerably
more at higher elevations (U.S. Department of Commerce, 1980).

The main flooding sources in Windham County are the Connecticut River,
Saxtons River, Wardsboro Brook, and the West River.

Principal Flood Problems



Floods have occurred in the area during all seasons of the year, but spring and fall
have historically produced those with greater magnitude and effect. The most
severe floods have been caused by storms of tropical origin, such as hurricanes,
usually occurring in late summer and early fall. Winter and spring flooding is
commonly caused by transcontinental storms in combination with snowmelt or ice
jams. Mid-spring and fall thunderstorms can also produce limited local flooding.

The Connecticut River originates at the Connecticut Lakes in northern New
Hampshire, near the Canadian border. As it flows towards the south, it forms a
natural boundary between Vermont and New Hampshire. Flooding conditions
along the Connecticut River have been historically aggravated by the effects of
ice jams. USACE indicates that ice jams are almost an annual occurrence on the
Connecticut River upstream of Bellows Falls Dam.

Damaging floods along the Connecticut River have been recorded since the
1700s. The major floods in recent history have occurred in June 1973, March
1968, June 1952, September 1938, March 1936, November 1927, and March
1913. The most recent flood of June 1973 occurred when a moist, tropical air
mass became stationary over much of New England, causing heavy rainfall.
More than 8 inches of rain fell in the mountainous regions of southem Vermont,
creating a peak floodflow on the Connecticut River of approximately a 20-year
recurrence level.

Flooding caused by the September 1938 hurricane produced the highest known
water levels on the Saxtons River since October 1869. The Cambridgeport Road
above the Village of Saxtons River caved in, and a mill dam in Saxtons River
washed away. The peak flood discharge has approximately a 230-year recurrence
interval. Flooding along the Williams River was the greatest ever known. Along
the Saxtons and Williams Rivers, the most recent notable flooding occurred on
August 10, 1976. A tropical storm caused moderate to heavy rainfall over most of
the New England area. Peak discharges on the Saxtons and Williams Rivers had
approximately 45- and 50-year recurrence intervals, respectively.

Wardsboro Brook rises in the Town of Stratton on the eastern side of the divide
with the Deerfield River. The brook flows east for approximately 8 miles to the
Village of Wardsboro where it turns to the northeast and flows 3 miles to the
West River in Jamaica. The slope of Wardsboro Brook, approximately 100 feet
per mile, is nearly constant throughout its length. Little floodplain area exists
along the brook.

The West River originates in the southeastern Green Mountains near South
Mountain. The steepness of the West River and its lack of natural storage in lakes
and swamps can cause it to rise from normal stages to extreme flood peaks in a
short period of time. The duration of flooding depends on the duration of rainfall
producing runoff. During all major floods, high-velocity flows and hazardous
conditions exist in the main stream channels and some portions of the floodplain.
The flood of November 1927 was the result of heavy rain, caused by a tropical
storm that fell upon previously saturated ground. For almost three days, an
average rainfall of six inches fell throughout the State of Vermont. Ten bridges in
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the West River valley were washed out, and most town roads were flooded. At a
26-foot high hydro-electric plant in West Dummerston, elevations 13 to 14 feet
higher than the dam were reported.

24 Flood Protection Measures

Three hydroelectric dams are located within the study area: Vermont, Wilder, and
Bellows Falls. Four additional dams (First Connecticut Lakes, Moore,
Comerford, and McIndoes) are located upstream of the study area. Five USACE
flood control projects affect the study area. These projects were installed in the
early 1960s and control approximately 15 percent of the watershed to the study
area. There are also dams located on many of the tributaries that reduce potential
flood damage (ENSR, 2003).

Peak flows on the West River are modified by the effects of Ball Mountain Dam
and Townshend Dam, built in 1961. The Ball Mountain Dam on the West River
was completed as a part of an overall flood control system for the headwaters of
the Connecticut River. The primary purpose of Ball Mountain Dam is to store
discharges from the West River during regional flood for gradual release when
flood peaks from uncontrolled portions of the Connecticut River Basin have
passed (USACE, 1976). The channel capacity downstream of Ball Mountain
Dam is approximately 5,000 cubic feet per second (cfs). The flowage easement
of the Townshend Dam, located on the West River approximately 19.5 miles
upstream of the Connecticut River, at an elevation of 553 feet prevents
development below that elevation along the West River in the Town of Jamaica.

There are no flood protection measures existing at this time which affect flooding
along Whetstone Brook and its tributaries, Rock River, Smith Brook, Deerfield
River, North Branch Deerfield River, Binney Brook, Bill Brook, Beaver Brook,
Cold Brook, and Ellis Brook.

ENGINEERING METHODS

For the flooding sources studied in detail in the county, standard hydrologic and
hydraulic study methods were used to determine the flood hazard data required for this
FIS. Flood events of a magnitude which are expected to be equaled or exceeded once on
the average during any 10-, 50-, 100-, or 500-year period (recurrence interval) have been
selected as having special significance for floodplain management and for flood
insurance rates. These events, commonly termed the 10-, 50-, 100-, and 500-year floods,
have a 10-, 2-, 1-, and 0.2-percent chance, respectively, of being equaled or exceeded
during any year. Although the recurrence interval represents the long term average
period between floods of a specific magnitude, rare floods could occur at short intervals
or even within the same year. The risk of experiencing a rare flood increases when
periods greater than 1 year are considered. For example, the risk of having a flood which
equals or exceeds the 100-year flood (1-percent chance of annual exceedence) in any 50-
year period is approximately 40 percent (4 in 10), and, for any 90-year period, the risk
increases to approximately 60 percent (6 in 10). The analyses reported herein reflect
flooding potentials based on conditions existing in the county at the time of completion of



this FIS. Maps and flood elevations will be amended periodically to reflect future
changes.

3.1

Hydrologic Analyses

Hydrologic analyses were carried out to establish the peak discharge-frequency
relationships for each flooding source studied in detail affecting the county.

For each community within Windham County that has a previously printed FIS
report, the hydrologic analyses described in those reports have been compiled and
are summarized below.

Precountywide Analyses

In the Town of Brattleboro, free-flowing discharges for the West River were
obtained from the attenuation afforded by Townshend and Ball Mountain
Reservoirs (USACE, 1981). Discharges associated with ice jams on the West
River were not evaluated beyond the point of determining that the upstream
regulation has significantly reduced ice jam problems. Free-flowing discharges
for Whetstone Brook and Ames Hill Brook were adopted from a detailed
investigation by the SCS in 1977 (U.S. Department of Agriculture, 1977).

These flows were adjusted to account for the modifying effects of the flood
control reservoirs located upstream of the town. Both free-flowing discharges and
those associated with ice jams were considered in the computation of peak
discharge frequency relationships.

In the Town of Dummerston, peak discharge frequencies for the West River were
taken from the Flood Plain Information Report on the Connecticut and West
Rivers, prepared by the USACE, and the FIS for the Town of Brattleboro
(USACE, April 1977). These flows were adjusted to account for the modifying
effects of the flood control reservoirs located upstream of the town. Both free-
flowing flood discharges and those associated with ice jams were considered in
the computation of peak discharge-frequency relationships.

In the Town of Grafton, flood runoff volumes and flow rates were developed
along the Saxtons River, the South Branch Saxtons River, and Hinkley Brook
using the SCS Technical Release No. 20 computer model (U.S. Department of
Agriculture, Soil Conservation Service, 1982). Flow-frequency values from this
hydrologic model were adjusted as necessary in analyzing them along with values
from similar gaged watersheds.

In the Towns of Londonderry and Newfane, discharges for Utley Brook and the
West River were adopted from a 1977 USACE report (USACE, June 1977).
These discharges were developed by statistical analysis of recorded flow data in
the region. Data from the USGS gaging station located on the West River (No.
01156000) within the Town of Newfane, which has a 57-year period of record for
a drainage area of 308 square miles, were used in this analysis. Statistical
analyses were performed at that gaging station using annual peak flows in a log-



Pearson Type III distribution (U.S Department of the Interior, 1981 and U.S.
Department of the Interior, 1984). Computed statistics at this gage had a mean
log of 4.124, and a standard deviation of 0.2160 with a skew of 1.0. The adopted
discharges were then transferred from the gage to selected locations along the
streams in the Town of Londonderry by ratio of their respective drainage areas to
the 0.8 exponential power. Discharges for Cook and Lowell Lake Brooks were
developed by using the adopted discharge frequencies for the West River and
transferring the discharges by ratio of their respective drainage areas to the 0.8
exponential power.

Discharges for the Winhall River were taken from the FIS for the Town of
Jamaica. These values, taken at the Londonderry-Jamaica corporate limits, were
transferred to other points along the river by drainage area ratio to the 0.8
exponential power.

It is noted that downstream sections of the West and Winhall Rivers and Cook
and Lowell Lake Brooks are within the limits of Ball Mountain Reservoir, a
USACE flood control reservoir which was placed in operation in 1961. The Ball
Mountain Reservoir peak stages for various frequencies were developed by
statistical analysis of recorded reservoir stage data. The dam, located on the West
River in Jamaica, Vermont, has a 172-square mile drainage area, with 32-years of
systematic peak stage data available. Also available were the results of analysis
of the March 1936 flood, which was considered a historic peak for the storage-
frequency analysis. Statistical analysis was preformed using data in a log-Pearson
Type III distribution (U.S. Department of the Interior, 1981). Computed statistics
at the gage had a mean of 136.36 and standard deviation of 33.47, with a skew of
0.6. However, with only one recorded stage above spillway crest, the annual
series curve was adopted only up to the spillway crest elevation (approximately a
50-year event). For less frequent events, the curve was graphically determined,
based on analysis of the spillway design characteristics and design floods, to
better represent stage frequencies above spillway crest.

In the Town of Jamaica, peak discharge computed for free floods on the West
River were based on a HEC-1 computer analysis of a flood hydrograph developed
by the USACE (USACE, 1973). Peak discharge computations for the West River
Auxiliary Channel, the Winhall River, Wardsboro River, and Ball Mountain
Brook were based on a regional method developed by the USGS, which relates
flood flows to drainage areas, hydrologic areas, and flood-frequency regions by
the statistical manipulation of known discharges along selected rivers (U.S.
Department of the Interior, 1965).

Discharges associated with ice jam flooding along the West River are
significantly less than peaks of free-flowing floods. When a severe jam occurs,
the USACE has the ability to effectively eliminate flow contributed above Ball
Mountain Dam. Because Ball Mountain Brook is the primary source of flow
during ice jams, the discharges computed using USGS regional equations for
more frequent events were selected for use as ice jam flood flows. Specifically,
the average annual peak free flow on Ball Mountain Brook was assumed to occur
as the 10-percent annual chance ice jam flow on the West River; the 20-percent

10



annual chance free flow was used as the 2-percent annual chance ice jam flow; the
4-percent annual chance free flow as the 1-percent annual chance ice jam flow;
and the 2-percent annual chance free flow as the 0.2-percent annual chance ice
jam flow. The validity of these assumptions was checked against historical data
available for other streams. An unpublished analysis of average daily flows
during ice jam season for 16 gages in New Hampshire and Vermont indicated that
ice jam flows associated with a particular recurrence interval are, on the average,
from 40 to 60 percent less than peaks for free-flowing floods. The flood
discharges at the jam site adopted for the West River ice jams fall within the
range. Also, previous analyses have indicated that the 1981 ice jam was
approximately a 2-percent annual chance ice jam for many Vermont streams. The
discharge experienced on the nearby Williams River, transposed to the West
River, closely approximates the discharge adopted for the 2-percent annual
chance ice jams.

In the Town of Newfane, the 1-percent annual chance flood discharges for Smith
Brook and the Rock River were based on equations developed from a report on
flood magnitude and frequency of Vermont streams (U.S. Department of the
Interior, 1974). The regional method relates drainage area, area of lakes and
ponds, snow depth, and 24-hour rainfall intensity values to the peak discharge by
regression equations.

In the Town of Rockingham and the Village of Bellows Falls, peak discharge-
frequency relationships for the Saxtons River and the Williams River were based
on an analysis of annual peak discharges recorded at USGS gaging station Nos.
01154000 and 01153500. Station No. 01154000 is located approximately 0.8
miles east of the community of Saxtons River and 3.6 miles upstream from the
Saxtons River’s confluence with the Connecticut River. Station No. 01153500 is
located in Brockways Mills on Williams River. Both gages have been in
continuous operation since June 1940. In addition, an estimated peak discharge
for the September 1938 flood, and comparative information on historic floods
dating back to 1753, are available. Peak discharges for the selected recurrence
intervals were obtained by fitting a log-Pearson Type III distribution to the
historically weighted annual peaks, using methods outlined by the U.S. Water
Resources Council (Water Resources Council, 1976). Generalized skew
coefficients of 0.46 for Saxtons River and 0.48 for Williams River were used in
the analysis. No adjustment was made for expected probability. Peak discharges
were assumed to be in the same ratio as the 0.75 power of the drainage area
within the communities (U.S. Department of the Interior, 1962).

In the Town of Rockingham and the Village of Bellows Falls, peak discharges for
floods of the selected recurrence intervals on Weaver Brook were computed using
a regional flood-frequency method developed for the New England area (U.S.
Department of the Interior, 1962). This method related flood peaks to
topographic and climatic factors through statistical and multiple regression
techniques. Discharges were computed for floods having 10-, 2-, and 1-percent
annual chance recurrence intervals and extrapolated on a log-probability plot to
include the 0.2-percent annual chance flood discharge.
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In the Town of Wardsboro, peak discharge computations for Wardsboro Brook,
South Wardsboro Brook, and Dover Brook were based on a regional method
developed by the USGS. This method relates flood flows to drainage areas,
hydrologic areas, and flood-frequency regions by statistical manipulation of
known discharges along selected rivers (U.S. Department of the Interior, 1962).

In the Town of Wilmington, discharges of the Deerfield River were modified by
the storage capacity of Somerset Reservoir. This capability was determined by
computing a reservoir routing of the Somerset Reservoir; a numerical iteration
method (Viessman, 1972) was used in conjunction with hydrologic data
developed by the New England Power Service Company (New England Power
Service Company, 1962).

Countywide Analyses

For this revision, hydrologic analyses were conducted to establish the peak
discharge frequency relationships for floods of the selected recurrence intervals
for the Connecticut River within the study area.

A log-Pearson Type III flood frequency analysis was performed for each of the
USGS gage stations on the Connecticut River within the study area in accordance
with the procedures outlined in Bulletin 17B. Since several significant flood
control projects were constructed within the study area watershed in the late
1950s and early 1960s, only annual gage records for the period after 1960 were
used in this analysis. However, historic peak data prior to 1960 (flood of 1913,
1927, 1936, and 1938) were used in the flood frequency analyses. Peak flows for
these historic events were adjusted to account for the effect of upstream flood
control devices, based on studies performed by the USACE. Adjusted flows that
exceeded the high outlier threshold from the post-1960 systematic record were
incorporated in the flood frequency analysis as historic peaks in accordance with
Bulletin 17B. For all stations, a weighted skew value was used in accordance
with Bulletin 17B, based on the station skew and the regional skew calculated
during analysis.

Results of the flood frequency analysis predict that peak flows for the 1-percent
annual chance return frequency are approximately 9 percent lower than those
predicted by previous studies, primarily due to a more rigorous evaluation of the
effect of multiple flood control projects installed within the Connecticut River
watershed by the USACE (ENSR, 2002).

A summary of the drainage area-peak discharge relationships for the streams
studied by detailed methods is shown in Table 3, "Summary of Discharges."
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TABLE 3 - SUMMARY OF DISCHARGES

DRAINAGE
FLOODING SOURCE AREA PEAK DISCHARGES (cfs)
AND LOCATION (sq. miles) 10-PERCENT  2-PERCENT 1-PERCENT 0.2-PERCENT
AMES HILL BROOK
At confluence with
Whetstone Brook 4.7 480 1,944 2,400 3,730
Below Hinesburg Road 39 400 1,630 2,010 3,125
BALL MOUNTAIN BROOK
At confluence with
West River 33.7 5,100 9,300 11,500 19,000
Above confluence of
North Branch 15.8 2,540 5,495 7,060 10,600
Above brook from
Forester Pond 104 1,990 4,495 5,770 8,850
BEAVER BROOK
At confluence with North Branch
Deerfield River 8.50 974 2,265 2,798 5,200
At Gage Station
No. 01167800 6.47 856 2,046 2,528 4,700
Approximately 1,400 feet
upstream of Fifth State
Route 9 Crossing (near
Molly Stark State Forest) 1.60 259 712 879 1,800
BILL BROOK
At confluence with North Branch
Deerfield River 7.50 529 1,245 1,539 2,750
Lake Raponda Road 5.44 454 1,104 1,364 2,575
BINNEY BROOK
At confluence with North Branch
Deerfield River 3.79 603 1,520 1,878 3,650
At Breached Dam 3.30 561 1,433 1,770 3,330
At confluence of Binney and
Rose Brooks 2.62 435 1,139 1,407 2,830
COLD BROOK
At confluence with North Branch
Deerfield River 8.83 1,553 3,596 4,442 8,000
At Cold Brook Road 6.00 1,292 3,109 3,842 6,400
At the Wilmington-Dover
corporate limits 2.80 557 1,500 1,853 3,775
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TABLE 3 - SUMMARY OF DISCHARGES - continued

DRAINAGE
FLOODING SOURCE AREA PEAK DISCHARGES (cfs)
AND LOCATION (sq. miles) 10-PERCENT  2-PERCENT 1-PERCENT 0.2-PERCENT
CONNECTICUT RIVER
At Hinsdale-Northfield
corporate limits 6,765 91,300 126,000 144,000 191,700
Vernon Gage
(No. 01156500) 6,266.0 95,400 115,400 121,200 135,000
Confluence of
Whetstone Brook 6,180.0 94,500 114,500 120,500 134,700
Confluence of West River 6,151.0 94,200 114,100 120,300 134,600
Confluence of
Sackets Brook 5,685.0 89,300 108,900 116,300 132,900
Confluence of
Saxtons and Cold Rivers 5,555.0 88,000 107,500 115,200 132,500
Bellows Gage
(No. 01154500) 5,493.0 87,300 106,800 114,600 132,300
Confluence of
Williams River 5,367.0 85,800 105,400 113,400 131,300
COOK BROOK
At confluence with Winhall
River 13.5 2,620 4,685 5,860 10,500
Upstream of confluence of
Eddy Brook 9.3 1,940 3,480 4,350 7,800
At Londonderry-Jamaica
corporate limits 49 1,165 2,080 2,600 4,670
DEERFIELD RIVER
At confluence with
Harriman Reservoir 102.05 6,098 11,684 14,677 24,000
At Wilmington-Dover
corporate limit 100.34 5,972 11,514 14,502 23,000
DOVER BROOK
At confluence with
Wardsboro Brook 14 388 830 1,080 1,750
ELLIS BROOK
At confluence with North Branch
Deerfield Branch 9.9 1,054 2,477 3,060 5,700
At Wilmington-Dover
corporate limit 23 455 1,207 1,491 3,000
HINKLEY BROOK
At confluence with
Saxtons River 1.7 * * 712 *

*Data not available
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TABLE 3 - SUMMARY OF DISCHARGES - continued

DRAINAGE
FLOODING SOURCE AREA PEAK DISCHARGES (cfs)
AND LOCATION (sq. miles) 10-PERCENT  2-PERCENT 1-PERCENT 0.2-PERCENT
LOWELL LAKE BROOK
At confluence with
West River 8.9 1,730 3,085 3,870 6,940
Downstream of
Thompsonburg Road 4.5 1,000 1,790 2,245 4,020
At confluence of Lowell
Lake 1.2 350 620 780 1,400
NORTH BRANCH
DEERFIELD RIVER
At confluence with Harriman
Reservoir 57.94 4,066 7,801 9,639 15,200
Downstream confluence of
Binney Brook 56.38 3,996 7,687 9,498 15,100
Upstream confluence of
Binney Brook 52.59 3,887 7,528 9,303 14,900
Downstream confluence of
Beaver Brook 51.88 3,834 7,437 9,190 14,800
Upstream confluence of
Beaver Brook 43.38 3,761 7,428 9,178 14,600
Downstream confluence of
Cold Brook 40.19 3,544 7,051 8,713 14,500
Upstream confluence of
Cold Brook 31.36 2,735 5,578 6,892 11,800
Downstream confluence of
Bill Brook 30.57 2,691 5,503 6,800 11,600
Upstream confluence of
Bill Brook 23.07 2,572 5,411 6,686 11,500
Downstream confluence of i
Ellis Brook 21.15 2,514 5,334 6,590 11,300
Upstream confluence of
Ellis Brook 11.24 1,358 3,109 3,841 7,100
At Wilmington-Dover
corporate limits 10.84 1,336 3,029 3,742 6,600
ROCK RIVER
At confluence with West River  58.9 * * 15,600 *
Upstream of cross
section E 415 * * 11,000 *
Upstream of cross
section N 26.4 * * 7,000 *

*Data not available
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TABLE 3 - SUMMARY OF DISCHARGES - continued

DRAINAGE
FLOODING SOURCE AREA PEAK DISCHARGES (cfs)
AND LOCATION (sq. miles) 10-PERCENT  2-PERCENT 1-PERCENT 0.2-PERCENT
SAXTONS RIVER
At Athens- Grafton
corporate limits 434 * * 10,332 *
At Interstate 91 76.3 5,510 9,250 11,250 17,100
At corporate limits of
Town of Rockingham and
Village of Bellows Falls 733 5,350 8,980 10,900 16,600
At Hall Bridge Road 72.2 5,290 8,880 10,800 16,400
At State Route 121 (Main St.) 70.0 5,170 8,680 10,550 16,000
Upstream of Pleasant Valley
Brook 68.4 5,080 8,530 10,370 15,750
Upstream of Westminster
West Road Tributary 61.7 4,700 7,890 9,600 14,580
Upstream of Leach Road
Tributary 59.1 4,550 7,640 9,300 14,110
Upstream of Bull Creek 46.8 3,820 6,410 7,800 11,850
Upstream of Weaver Brook 432 3,600 6,040 7,350 11,160
SMITH BROOK
At confluence with
West River 12.6 * * 3,000 *
SOUTH BRANCH
SAXTONS RIVER
At confluence with
Saxtons River 19.8 * * 9,679 *
SOUTH WARDSBORO
BROOK
At confluence with Wardsboro
Brook 43 845 1,650 2,050 3,100
UTLEY BROOK
At confluence with
West River 29.0 4,700 8,400 10,500 18,800
At county boundary 22.3 3,810 6,810 8,510 15,240
WARDSBORO BROOK
At confluence with
West River 35.1 4,800 8,600 10,600 16,200
At Wardsboro-Jamaica
corporate limits 345 4,200 7,300 9,000 13,200
Above Waite Brook 22.1 3,459 6,400 7,700 10,400
*Data not available
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FLOODING SOURCE
AND LOCATION

WEAVER BROOK
At confluence with
Saxtons River

WEST RIVER
At confluence with
Connecticut River

At Dummerston-Brattleboro

Corporate limits

At Newfane-Dummerston
Corporate limits

At USGS gaging station
No. 01156000

At Jamaica-Townshend
Corporate limits

Above confluence of
Wardsboro Brook

Above confluence of
Turkey Mountain Brook

Above confluence of
Ball Mountain Brook

At Jamaica-Londonderry
Corporate limits

Upstream of confluence
of Winhall River

Upstream of confluence
of Lowell Lake Brook

Downstream of confluence

of Utley Brook
Upstream of confluence
Of Utley Brook
At Londonderry-Weston
Corporate limits

WEST RIVER AUXILIARY

CHANNEL
Above confluence of
Turkey Mountain Brook

*Data not available

TABLE 3 - SUMMARY OF DISCHARGES - continued

DRAINAGE
AREA

(sq. miles)

34

423.0
418.0
408.0
308.0
269.2
233.8
218.8
182.1
170.6
101.0

90.1

68.0

40.0

35.0

218.8

PEAK DISCHARGES (cfs)
10-PERCENT  2-PERCENT  1-PERCENT  0.2-PERCENT
260 600 860 2,000
12,000 20,000 30,000 53,000
12,000 20,000 30,000 53,000
* * 30,000 *
* * 12,700 *
11,736 21,555 26,555 41,832
6,984 13,041 15,975 25,794
5,566 10,125 12,573 25,000
5,000 6,000 7,000 25,000
17,800 31,800 39,850 71,200
11,700 20,900 26,200 46,800
10,680 19,075 23,910 42,715
8,800 15,700 19,700 35,300
5,300 9,200 11,500 20,100
4,760 8,270 10,335 18,060
5,566 10,125 12,573 25,000
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TABLE 3 - SUMMARY OF DISCHARGES - continued

DRAINAGE
FLOODING SOURCE AREA PEAK DISCHARGES (cfs)
AND LOCATION (sq. miles) 10-PERCENT  2-PERCENT 1-PERCENT 0.2-PERCENT
WHETSTONE BROOK
At confluence with
Connecticut River 28.0 3,397 6,399 7,900 12,277
Downstream of Guilford St. 25.7 3,182 5,994 7,400 11,500
Upstream of confluence of
Ames Hill Brook 22.7 2,193 4,131 5,100 7,925
Upstream of confluence of
unnamed tributary from
Pleasant Valley Reservoir 15.7 1,935 3,645 4,500 6,993
WILLIAMS RIVER
At confluence with
Connecticut River 117.8 8,120 13,030 15,570 22,820
At Brockways Mill Road 103.0 7,340 11,780 14,980 20,630
At Lower Bartonsville Road 96.7 7,000 11,240 13,430 19,680
WINHALL RIVER
At confluence of
West River 61.6 9,400 17,500 21,600 34,500
At Londonderry-Jamaica
corporate limits 433 7,100 13,200 16,300 26,000

In this revision, for the portion of the West River above Ball Mountain Dam in the
Town of Jamaica, a stillwater elevation was added using the stillwater elevation
from the Town of Londonderry for the entire area within Ball Mountain Reservoir.

The stillwater elevations have been determined for the 1-percent annual chance

floods for the flooding sources studied by detailed methods and are summarized
in Table 4, “Summary of Stillwater Elevations.”

TABLE 4 - SUMMARY OF STILLWATER ELEVATIONS

FLOODING SOURCE ELEVATION (FEET NAVD*)
AND LOCATION 1-PERCENT

BALL MOUNTAIN RESERVOIR
Entire shoreline 1,020.1

LOWELL LAKE
Entire shoreline 1,354.6

*North American Vertical Datum of 1988
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A summary of peak discharges for ice jam floods are shown in Table 5,
“Summary of Ice Jam Discharges.”

TABLE 5 - SUMMARY OF ICE JAM DISCHARGES

DRAINAGE
FLOODING SOURCE AREA PEAK DISCHARGES (cfs)
AND LOCATION (sq.miles)  10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT
WEST RIVER
At Jamaica-Townshend
Corporate limits 269.2 4,850 7,500 14,500 18,800
Above confluence of
Wardsboro Brook 2338 2,925 4,510 8,800 11,350
Above confluence of
Turkey Mountain Brook 218.8 2,400 3,700 7,200 9,300
WHETSTONE BROOK
Upstream of confluence of
Ames Hill Brook 22.7 725 1,310 1,610 2,440
Upstream of confluence of
an unnamed tributary from
Pleasant Valley Reservoir 15.7 636 1,149 1,412 2,140
3.2  Hydraulic Analyses

Analyses of the hydraulic characteristics of flooding from the sources studied
were carried out to provide estimates of the elevations of floods of the selected
recurrence intervals. Users should be aware that flood elevations shown on the
FIRM represent rounded whole-foot elevations and may not exactly reflect the
elevations shown on the Flood Profiles or in the Floodway Data tables in the FIS
report. For construction and/or floodplain management purposes, users are
encouraged to use the flood elevation data presented in this FIS in conjunction with
the data shown on the FIRM.

Locations of selected cross sections used in the hydraulic analyses are shown on
the Flood Profiles (Exhibit 1). For stream segments for which a floodway was
computed (Section 4.2), selected cross-section locations are also shown on the
FIRM (Exhibit 2). All bridges, dams, and culverts were field surveyed to obtain
elevation data and structural geometry.

Flood profiles were drawn showing the computed water-surface elevations for
floods of the selected recurrence intervals.

The hydraulic analyses for this FIS were based on unobstructed flow, with the
exception of Connecticut River, West River, and Whetstone Brook which have
ice jam effects. The flood elevations shown on the profiles are thus considered
valid only if hydraulic structures remain unobstructed, operate properly, and do
not fail.
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For each community within Windham County that has a previously printed FIS
report, the hydraulic analyses described in those reports have been compiled and
are summarized below.

Precountywide Analyses

Historically, ice jam flooding has been a major problem on the West River. The
head of the jam would form where the West River enters the Retreat Meadows
area and could extend for several miles upstream. However, since the completion
of the Townshend and Ball Mountain Dams in the upper portion of the West
River basin, flood damage from ice jams on the West River has been reduced
(USACE, 1972 and Ormand, 1981).

Ice jams were evaluated using the option available for that purpose in the HEC-2
program. Ice of varying thickness was inserted at the cross-section through the
island approximately 1,250 feet downstream of French Bridge. The ice was
assumed to occupy the river to the upstream side of the bridge. A wide range of
thicknesses were evaluated to determine which combinations caused the best
approximation of conditions that have actually been experienced. These selected
thicknesses vary in the channel for selected recurrence intervals. Specifically, ice
thicknesses in the channel were 5 feet for the 10-percent annual chance ice jam, 6
feet for the 2-percent annual chance ice jam, 7 feet for the 1-percent annual
chance ice jam, and 10 feet for the 0.2-percent annual chance ice jam. Ice jam
thicknesses were assumed to be 3 feet of ice in the overbanks for all floods. The
results were compared to ice jams that have actually occurred. The adopted 1-
percent annual chance ice jam closely approximates the worst that has been
experienced to date. The free-flowing flood elevations and ice jams elevations
were combined to determine a composite elevation for specific recurrence
intervals.

Ice jams on Whetstone Brook have historically occurred at a sharp bend
downstream of the Country Drive bridge near the confluence of the unnamed
stream from Pleasant Valley Reservoir. The best available information indicates
that ice jams creating significant flooding have occurred at this location every 1
out of 2 years (Edward, 1983; Ormand, 1981; USACE, 1980). The resulting
flooding usually extends from the jam site upstream to the Mountain Drive bridge
and sometimes across State Route 9. The hydraulic analysis of the ice jams at this
location consisted of calibrating the HEC-2 model to observed elevations for the
1976 and 1979 ice jams and using the resulting ice jam parameters with
discharges estimated for the 10-, 2-, 1-, and 0.2-percent annual chance ice jams.
The results indicated that, for recurrence interval elevations reached by ice jam-
related flooding, the elevations are approximately 2 feet higher than free-flowing
floods at and immediately upstream of the jam site.

Cross sections for Ames Hill Brook, Ball Mountain Brook, Beaver Brook, Bill
Brook, Binney Brook, Cold Brook, Cook Brook, Deerfield River, Dover Brook,
Ellis Brook, Lowell Lake Brook, North Branch Deerfield River, Rock River,
Saxtons River, Smith Brook, South Wardsboro Brook, Utley Brook, Wardsboro
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Brook, Weaver Brook, West River Auxiliary Channel, Williams River, and
Winhall River, which were studied by detailed methods, were obtained from field
surveys.

Cross sections for the West River were obtained from the USACE Flood Plain
Information report for Brattleboro, supplemented by depth soundings and surveys
taken in 1982 (USACE, 1972), and obtained for topographic maps compiled by
photogrammetric methods (USACE, 1984). The below water sections were
obtained by field measurements, the use of topographic maps and engineering
judgment. Starting water-surface elevations for West River in Brattleboro, were
calculated using the water surface for a higher frequency flood on the Connecticut
River. The starting water-surface elevation for West River in Dummerston was
taken from the FIS for the Town of Brattleboro.

The overbank portions of cross sections for Binney Brook, Beaver Brook, Cold
Brook, Ellis Brook, Deerfield River, and North Branch Deerficld River were
obtained from contour maps at a scale of 1:2,400, with a contour interval of 5 feet
(State of Vermont Department of Highways, May 1966, April 1966).

Cross sections for the backwater analysis of Whetstone Book were obtained from
the USACE Flood Plain Information report for Brattleboro and an SCS study
(USACE, 1972 and U.S. Department of Agriculture). Also, several sections were
supplied by Southern Vermont Engineering. Photogrammetrically determined
cross sections, supplemented by field surveys, provided data for the backwater
analysis for Ames Hill Brook (Lockwood Support Services, 1982).

For the Town of Newfane, flood profiles for the West River were drawn using the
stream bed elevation and 1-percent annual chance flood elevations at USGS
gaging station No. 01156000 and from the FIS for the Town of Dummerston.

Cross-section data on the Williams River were obtained photogrammetrically;
below-water channel sections were determined by field survey (Vermont
Department of Highways). Cross sections on the Saxtons River and Weaver
Brook were field surveyed.

Water-surface elevations of floods of the selected recurrence intervals were
computed using the HEC-2 step-backwater computer program (USACE, 1984;
1979; 1973) for Ames Hill Brook, Ball Mountain Brook, Beaver Brook, Bill
Brook, Binney Brook, Cold Brook, Cook Brook, Deerfield River, Dover Brook,
Ellis Brook, Lowell Lake Brook, North Branch Deerfield River, Rock River,
Saxtons River, Smith Brook, South Wardsboro Brook, Utley Brook, Wardsboro
Brook, Weaver Brook, West River, West River Auxiliary Channel, Whetstone
Brook, Williams River, and Winhall River.

Water-surface elevations of floods of the selected recurrence intervals were
computed using the SCS WSP-2 standard step method computer program (U.S.
Department of Agriculture, 1982) for Hinkley Brook, Saxtons River, and South
Branch Saxtons River.
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For the Town of Newfane, the water-surface elevations determined were then
used along with the USGS topographic map to determine the extent of flooding.
Flood profiles were drawn showing the computed water-surface elevations for the
1-percent annual chance flood.

In the Town of Wilmington, starting water-surface elevations for the Deerfield
River and the North Branch Deerfield River were calculated by a routing analysis
of the Harriman Reservoir using a numerical iteration method (Viessman, 1972).
Starting water-surface elevations for Binney Brook, Beaver Brook, Cold Brook,
Bill Brook, and Ellis Brook were taken from the North Branch Deerfield River
flood profiles. At various locations along the study streams in Wilmington,
supercritical flow conditions may exist. Because of the instability of such
conditions, the critical flow has been assumed for this study.

For the Town of Wardsboro, the analyses of Dover Brook determined that the 0.2-
percent annual chance flood would overtop the channel banks.

Starting water-surface elevations were determined using the slope/area method for
Ball Mountain Brook, Cook Brook, Dover Brook, Lowell Lake Brook, Rock
River, Smith Brook, South Wardsboro Brook, Utley Brook, Wardsboro Brook,
Weaver Brook, West River, West River Auxiliary Channel, Williams River, and
Winhall River.

Starting water-surface elevations for portions of West River were taken from the
FIS for the Town of Brattleboro.

In the Town of Londonderry, one river crossing on the West River and at three
river crossings on Lowell Lake Brook, dams were modeled with discharge ratings
input into the computer program using an X5 card. The discharge ratings were
computed using the conventional weir and orifice formulas with the values shown
in the following tabulation.

Stream Station Values
West River 372+40 c=32 L, =85feet 1,=22.0 feet
Lowell Lake
Brook 133+40 c=32 L;=8feet L,=29.7 feet
209+20 c=3.2 L =25 feet
Countywide Analyses

Cross sections for the hydraulic model for the Connecticut River were developed
using GIS-based automated modeling techniques from a digital terrain model of
the study area. The floodplain digital terrain model was developed from aerial
photogrammetric topographic survey of the above water areas and boat-based
bathymetric transect survey of the under water areas (ENSR, 2003).
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Along the newly-revised portions of the Connecticut River, a profile base line is
shown on the maps to represent channel distances as indicated on the flood
profiles and floodway data tables.

For water-surface elevations for the Connecticut River, 10-, 2-, 1-, and 0.2-
percent annual chance flood stages were determined using a steady flow step-
backwater hydraulic model, HEC-RAS version 3.1.1. Starting water-surface
elevations downstream of Vernon Dam were taken from the Vernon Vermont FIS
dated September 27, 1991 (ENSR, 2003).

The effects of ice jams on flooding in the study area of the Connecticut River
were evaluated using the Modified Indirect Method of Ice Jam Analysis, which
was developed by the USACE Cold Regions Research and Engineering
Laboratory (CRREL). Based on a review of historic data, three general ice jam
locations were identified within the study reach:

e downstream of Windsor, Vermont,
e upstream of the Bellows Falls Dam, and
e upstream of the Vernon Dam (in the vicinity of Brattleboro, Vermont).

Two of the ice jam locations (upstream of Bellows Falls Dam, and upstream of
Vernon Dam) are located in Windham County. Historic flow and temperature data
were received to identify conditions associated with formation of ice jams at each
identified ice jam location. All probable historic ice jams at these locations were
then tabulated along with the date they occurred, the pre-breakup ice thickness,
length of jam, and volume of ice. Each identified historic ice jam event was
modeled using HEC-RAS to identify the associated flood elevation. Model
results were tabulated to develop an ice-affected stage-frequency plot for each
impacted cross section. Overall, (combined ice-jam and open water) 10-, 2-, 1-,
and 0.2-percent annual chance flood stages were then determined by statistically
combining ice-affected and open-water elevation frequency curves using the
following formula:

Pc=P; = Pow— (P)(Pow), where

P¢ = probability of stage being equaled or exceeded by either an
ice-effected or an open water event

P; = probability of stage being equaled or exceeded by an ice-
affected event

Pow = probability of stage being equaled or exceeded by an open
water event

Roughness factors (Manning's "n") used in the hydraulic computations were chosen
by engineering judgment and were based on field observations of the streams and
floodplain areas. Roughness factors for all streams studied by detailed methods are
shown in Table 6, "Manning's "n" Values."
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TABLE 6 — MANNING’S “n” VALUES

Stream

Ames Hill Brook

Ball Mountain Brook
Beaver Brook

Bill Brook

Binney Brook

Cold Brook

Connecticut River

Cook Brook

Deerfield River

Dover Brook

Ellis Brook

Hinkley Brook

Lowell Lake Brook

North Branch Deerfield River
Rock River

Saxtons River

Smith Brook

South Branch Saxtons River
South Wardsboro Brook
Utley Brook

Wardsboro Brook

Weaver Brook

West River

West River Auxiliary Channel
Whetstone Brook

Williams River

Winhall River

*Data not available

Channel “n”

0.055
0.020-0.065
0.030-0.060
0.030-0.060
0.030-0.060
0.030-0.060
0.030-0.095

0.050
0.030-0.060
0.040-0.065
0.030-0.060

*

0.050
0.030-0.060
%k

0.035-0.060
*

*

0.055-0.065
0.050
0.030-0.070
0.035-0.075
0.030-0.050
0.035
0.040-0.060
0.030-0.050
0.030-0.065

QOverbank “n”

0.035-0.090
0.015-0.150
0.080-0.150
0.080-0.150
0.080-0.150
0.080-0.150
0.010-0.130
0.100
0.080-0.150
0.015-0.100
0.080-0.150
%*

0.100
0.080-0.150
%

0.030-0.100
%*

*

0.015-0.100
0.100
0.015-0.150
0.036-0.090
0.015-0.150
0.015-0.100
0.060-0.120
0.030-0.080
0.015-0.150

Qualifying bench marks within a given jurisdiction that are cataloged by the
National Geodetic Survey (NGS) and entered into the National Spatial Reference
System (NSRS) as First or Second Order Vertical and have a vertical stability
classification of A, B, or C are shown and labeled on the FIRM with their 6-

character NSRS Permanent Identifier.

Bench marks cataloged by the NGS and entered into the NSRS vary widely in
NSRS vertical stability classifications are as

vertical stability classification.

follows:

o Stability A: Monuments of the most reliable nature, expected to hold

position/elevation well (e.g., mounted in bedrock)

o Stability B: Monuments which generally hold their position/elevation
well (e.g., concrete bridge abutment)
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J Stability C: Monuments which may be affected by surface ground
movements (e.g., concrete monument below frost line)

. Stability D: Mark of questionable or unknown vertical stability (e.g.,
concrete monument above frost line, or steel witness post)

In addition to NSRS bench marks, the FIRM may also show vertical control
monuments established by a local jurisdiction; these monuments will be shown on
the FIRM with the appropriate designations. Local monuments will only be
placed on the FIRM if the community has requested that they be included, and if
the monuments meet the aforementioned NSRS inclusion criteria.

To obtain current elevation, description, and/or location information for bench
marks shown on the FIRM for this jurisdiction, please contact the Information
Services Branch of the NGS at (301) 713-3242, or visit their Web site at
WWW.Ngs.noaa.gov.

It is important to note that temporary vertical monuments are often established
during the preparation of a flood hazard analysis for the purpose of establishing
local vertical control. Although these monuments are not shown on the FIRM,
they may be found in the Technical Support Data Notebook associated with this
FIS and FIRM. Interested individuals may contact FEMA to access this data.

Vertical Datum

All FISs and FIRMs are referenced to a specific vertical datum. The vertical
datum provides a starting point against which flood, ground, and structure
elevations can be referenced and compared. Until recently, the standard vertical
datum in use for newly created or revised FISs and FIRMs was the National
Geodetic Vertical Datum of 1929 (NGVD 29). With the finalization of the North
American Vertical Datum of 1988 (NAVD 88), many FIS reports and FIRMs are
being prepared using NAVD 88 as the referenced vertical datum.

All flood elevations shown in this FIS report and on the FIRM are referenced to
NAVD 88. Structure and ground elevations in the community must, therefore, be
referenced to NAVD 88. It is important to note that adjacent communities may be
referenced to NGVD 29. This may result in differences in base flood elevations
across the corporate limits between the communities.

As noted above, the elevations shown in the FIS report and on the FIRM for
Windham County are referenced to NAVD 88. Ground, structure, and flood
elevations may be compared and/or referenced to NGVD 29 by applying a
standard conversion factor. The conversion factor from NGVD 29 to NAVD 88
is -0.4.

The BFEs shown on the FIRM represent whole-foot rounded values. For
example, a BFE of 102.4 will appear as 102 on the FIRM and 102.6 will appear as
103. Therefore, users that wish to convert the elevations in this FIS to NGVD 29
should apply the stated conversion factor(s) to elevations shown on the Flood
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Profiles and supporting data tables in the FIS report, which are shown at a
minimum to the nearest 0.1 foot.

For more information on NAVD 88, see Converting the National Flood Insurance
Program to the North American Vertical Datum of 1988, FEMA Publication FIA-
20/June 1992, or contact the Vertical Network Branch, National Geodetic Survey,
Coast and Geodetic Survey, National Oceanic and Atmospheric Administration,
Rockville, Maryland 20910 (Internet address http://www.ngs.noaa.gov).

FLOODPLAIN MANAGEMENT APPLICATIONS

The NFIP encourages State and local governments to adopt sound floodplain
management programs. To assist in this endeavor, each FIS provides 1-percent annual
chance floodplain data, which may include a combination of the following: 10-, 2-, 1-,
and 0.2-percent annual chance flood elevations; delineations of the 1- and 0.2-percent
annual chance floodplains; and 1-percent annual chance floodway. This information is
presented on the FIRM and in many components of the FIS, including Flood Profiles,
Floodway Data tables, and Summary of Stillwater Elevation tables. Users should
reference the data presented in the FIS as well as additional information that may be
available at the local community map repository before making flood elevation and/or
floodplain boundary determinations.

4.1 Floodplain Boundaries

To provide a national standard without regional discrimination, the 1-percent
annual chance flood has been adopted by FEMA as the base flood for floodplain
management purposes. The 0.2-percent annual chance flood is employed to
indicate additional areas of flood risk in the community.

For unrevised streams in Windham County, data was taken from previously
printed FISs for each individual community and are compiled below.

In the Town of Brattleboro FIS, the boundaries were interpolated between cross
sections, using topographic maps (Lockwood, 1982; USACE, 1972; State of
Vermont Agency of Transportation; Moore Survey and Mapping Coordination,
1966; Jack Ammon Photographic Engineers, 1952).

In the Town of Dummerston FISs, the boundaries were interpolated between cross
sections, using topographic maps at a scale of 1:4,800 with a contour interval of 5
feet (USACE, 1984).

In the Towns of Grafton and Newfane FIS, the boundaries were interpolated
between cross sections, using topographic maps at a scale of 1:62,500 with a
contour interval of 20 feet (U.S. Department of the Interior, 1957).

In the Town of Jamaica FIS, the boundaries were interpolated between cross

sections, using topographic maps at a scale of 1:2,400 with a contour interval of 5
feet (Lockwood, 1985).

26



In the Town of Londonderry FIS, the boundaries were interpolated between cross
sections, using topographic maps at a scale of 1:24,000 with a contour interval of 6
meters (U.S. Department of the Interior, 1986).

In the Town of Rockingham and Village of Bellows Falls FIS, the boundaries were
interpolated between cross sections, using topographic maps at a scale of 1:2,400
with a contour interval of five feet, and at a scale of 1:62,500 enlarged to a scale of
1:9,600, with a contour interval of 20 feet (U.S. Department of the Interior, 1954;
Vermont Department of Highways).

In the Town of Vernon FIS, the boundaries were interpolated between cross
sections, using topographic maps at a scale of 1:24,000 with a contour interval of
20 feet (U.S. Department of the Interior, 1958).

In the Town of Wardsboro FIS, the boundaries were interpolated between cross
sections, using topographic maps at a scale of 1:31,680 enlarged to 1:9,600 with a
contour interval of 20 feet (U.S. Department of Agriculture, 1975).

In the Town of Westminster FIS, the boundaries of the 1- and 0.2-percent annual
chance floods were taken from aerial photographs prepared by the Vermont
Department of Water Resources at a scale of 1:5,000 (State of Vermont, 1974).

In the Town of Wilmington FIS, the boundaries were interpolated between cross
sections, using topographic maps at a scale of 1:2,400 with a contour interval of
five feet (State of Vermont Department of Highways, 1966), with the exception of
the upper reach of Bill Brook; a topographic map, photo-enlarged to a scale of
1:2,400, with a contour interval of 20 feet was used for its flooding boundary
interpolation (U.S. Department of the Interior, 1954).

For this revision, the Connecticut River floodplain boundaries were interpolated
between cross sections using automated procedures and a digital terrain model,
created to 2-foot contour map standards (ENSR, 2003).

In this revision, a portion of the West River above Ball Mountain Dam was
redelineated using topographic maps at a scale of 1:24,000 with a contour interval
of 6 meters (U.S. Department of the Interior, 1986).

For this revision, an approximate (Zone A) floodplain around Sunset Lake was
added to the Town of Dummerston to match the existing Zone A floodplain around
Sunset Lake in the Town of Marlboro. A Zone A floodplain in the Town of
Brattleboro was delineated in order to match the Zone A floodplain in the Town of
Guilford for an unnamed stream. For the Town of Halifax, small Zone A
floodplains were added for Hinesburg Brook and Green River in order to match the
Zone A floodplain from the Town of Guilford. For the Town of Westminster, a
Zone A floodplain was added to an unnamed ponding area east of East Putney
Brook in order to match the Zone A floodplain in the Town of Putney. For the
Town of Guilford, a Zone A floodplain was added to West Brook in order to match
the approximate floodplain in the Town of Bemardston, Franklin County,
Massachusetts. For the Town of Vernon, a Zone A floodplain was added to East

27



42

Wait Brook in order to match the Zone A floodplain in the Town of Northfield,
Franklin County, Massachusetts. These floodplains were delineated using
topographic maps at a scale of 1:24,000 and a contour interval of 20 feet (U.S.
Department of the Interior, 1932; U.S. Department of the Interior, 1954, et al).

For the streams studied by approximate methods, the 1-percent annual chance
floodplain boundaries were taken from the previously printed FIS/FIRM for the
Towns of Brattleboro (FEMA, 1985), Dummerston (FEMA 1991), Grafton
(FEMA, 1987), Jamaica (FEMA, 1988), Londonderry (FEMA, 1997), Newfane
(FEMA, 1989), Rockingham and Village of Bellows Falls (FEMA, 1999) the
Towns of Vernon (FEMA, 1991), Wardsboro (FEMA, 1980), Westminster (FEMA,
1985), and Wilmington (FEMA, 1978).

The 0.2-percent annual chance flood on Dover Brook is not completely contained
in the channel.

The 1- and 0.2-percent annual chance floodplain boundaries are shown on the
FIRM (Exhibit 2). On this map, the 1-percent annual chance floodplain boundary
corresponds to the boundary of the areas of special flood hazards (Zones A and
AE), and the 0.2-percent annual chance floodplain boundary corresponds to the
boundary of areas of moderate flood hazards. In cases where the 1- and 0.2-percent
annual chance floodplain boundaries are close together, only the 1-percent annual
chance floodplain boundary has been shown. Small areas within the floodplain
boundaries may lie above the flood elevations but cannot be shown due to
limitations of the map scale and/or lack of detailed topographic data.

For the streams studied by approximate methods, only the 1-percent annual chance
floodplain boundary is shown on the FIRM (Exhibit 2).

Floodways

Encroachment on floodplains, such as structures and fill, reduces flood-carrying
capacity, increases flood heights and velocities, and increases flood hazards in areas
beyond the encroachment itself. One aspect of floodplain management involves
balancing the economic gain from floodplain development against the resulting
increase in flood hazard. For purposes of the NFIP, a floodway is used as a tool to
assist local communities in this aspect of floodplain management. Under this
concept, the area of the 1-percent annual chance floodplain is divided into a
floodway and a floodway fringe. The floodway is the channel of a stream, plus any
adjacent floodplain areas, that must be kept free of encroachment so that the 1-
percent annual chance flood can be carried without substantial increases in flood
heights. Minimum Federal standards limit such increases to 1.0 foot, provided that
hazardous velocities are not produced. The floodways in this study are presented to
local agencies as a minimum standard that can be adopted directly or that can be
used as a basis for additional floodway studies.
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The floodways presented in this FIS for the unrevised streams were computed for
certain stream segments on the basis of equal conveyance reduction from each side
of the floodplain. Floodway widths were computed at cross sections. Between
cross sections, the floodway boundaries were interpolated. The results of the
floodway computations are tabulated for selected cross sections (Table 7). The
computed floodways are shown on the FIRM (Exhibit 2). In cases where the
floodway and 1-percent annual chance floodplain boundaries are either close
together or collinear, only the floodway boundary is shown.

For this revision, floodways presented in this FIS for the Connecticut River were
computed using the project steady flow step-backwater hydraulic model, HEC-
RAS. A preliminary floodway encroachment was established using the model’s
equal conveyance reduction option and a maximum water surface of one foot.
Floodway encroachment stations were then manually refined to produce a
smoothed and uniform floodway (ENSR, 2002). Portions of the floodway for the
Connecticut River extend beyond the county boundary.

Encroachment into areas subject to inundation by floodwaters having hazardous
velocities aggravates the risk of flood damage, and heightens potential flood
hazards by further increasing velocities. A listing of stream velocities at selected
cross sections is provided in Table 7, “Floodway Data.” To reduce the risk of
property damage in areas where the stream velocities are high, the community may
wish to restrict development in areas outside the floodway.

A floodway for Dover Brook is not shown because the 1-percent annual chance
flood is contained within the channel.

No floodways were calculated for Rock River, Smith Brook, and West River
within the Town of Newfane.

Near the mouths of streams studied in detail, floodway computations are made
without regard to flood elevations on the receiving water body. Therefore,
“Without Floodway” elevations presented in Table 7 for certain downstream cross
sections of Beaver Brook, Binney Brook, Cold Brook, Ellis Brook, Weaver
Brook, West River, Whetstone Brook, and Williams River are lower than the
regulatory flood elevations in that area, which must take into account the 1-
percent annual chance flooding due to backwater from other sources.

Portions of the floodway widths for the Connecticut River and Utley Brook
extend beyond the county boundary.

29



MOO¥™d T11IH SANVY ~
(SNoLLoIasIiHNr 11V) L
1
JA ALNNOD NVHANIM nlu_
vYiva AvMaooO1d _m
AONIOV LNIJNIOVYNVIN ADNIONINI Tv3d3d
)0014g BUOISIBYA UM aduanjuod aAnoge uown:
90 904 00LL 00LL 9'G /G€ 29 00.CL Vv
L0 6'60L 2'60. 2'60L 69 £62 G6 ov9'cl V4
00 9269 9°/69 9769 90l 061 G9 Gl¥'2L A
00 0'€89 0°€89 0°'€89 ¥'6 ¢gie 1S 0Z6°L1 X
¢0 1299 G199 G299 Gol 161 P 0szZ'L1 M
60 1'999 2'G99 2°'G99 6't 1S 00l ¥£0°'L 1L A
G0 6099 ¥'099 099 69 c6¢ Gcl ¥r9°'0l n
00 G'1G9 G'1G9 G169 L0l 881 12 0LS0l 1
80 G'Lv9 1°0v9 1°0v9 0¢ €101 (00} S6v'6 S
80 8049 0'0¥9 0°0v9 0°G 10)4 18€ Lyv'6 o
Z0 ¥'Ee9 ¢'€€9 C'€e9 g'q FAN 4 Gee G/8'8 (0]
80 ¥ LEYS 9°'0€9 9'0€9 ge 0el 881 095'8 d
60 €'v29 €29 y'€29 (A 8€E *1% Sb6°'L (o]
60 6°€29 0°€29 0'€29 vy 0GS 0L} GllL N
00 o0 4R¢] GvL9 [*0 4R¢] 6°'LL €0C VA4 0G.'9 ]
80 2965 ¥'G6S ¥'G6S 'y 08S 9. 0G2‘s 1
00 €65 £'v6G €' v6G A4t 691 08G 0LL'S M
€0 6°/8S 918G 918G €8 88¢ G8 020°'S r
00 161G 1'64G 1°61SG 801 12e¢ 09 06%'y |
G0 G'29S 0'29S 0°29¢ yol 0€2 6G o8l'y H
G0 v'6¢S 6°'8Y¥G 6'8YS Gl 80¢ 144 066'C 9]
00 VA 7A] VA 7A% 1'¥2S oLl 802 1S G60'E 4
¥0 6'68Y G'68Y G'68Y 0. 144 101 018°'L |
S0 TAVNA 4 VA VA4 L9y 8/ oLe €0l Gee'L a
20 1'29Y 6°99% 6°'99¢% 44 CclS 18 0.8 0
00 198421 4 €y 198 4°14 8L €0¢ 12 9% g
80 v'8GY 9'/GY 9°/GY g8 €8¢ 9 GZ¢e A\
300.g [IIH sewy
Ezoom_wv (1334 o v
AVYMAO0O01d | AYMAOOT4 ¥3d 1334) | 3¥vNOS 1334
ASVIUONI HLIM NOHLIM. | AdOLYIND3Y | 551~ oy VY Hiam | 3ONvLsia NOILD3S SSOHD
NYIW NOILO3S
(aAwN 1333)
NOILVAT T3 30V4HNS-¥ILYM AVMAOO14 304N0S ONIAOOT4
goo1d 3asvs
- - A




MOOud NIVLNNOW 11vea ~
(SNoLLoIasNe 11v) w
[1
1A ‘ALNNOD WYHANIM n
v.ivd AVMaoo1d <
AONIOV INJWNIOVNVIN ADNIODNINI Tvy3A3d
._®>_m_ ISOM YIim wo:m:::oo m>onm uoomr
¥0 00LLL 9’601} 9'60L°L €6 192 891 GZG'6l av
00 6960} 6'960°} 6'960°L AR 9.9 601 0z6'8l AA)
80 0'680°L 2'880'L 2'880°'L 6’8 €61 Gle 0€G‘8L y4
0 G'690°'L 1'690°} 1'690°L A 619 €02 G69°'Ll A
00 1'2G0°L 1°'2G0'} 1'2G0°L 6¢ClL 6¥G 801 09221 X
00 rA % V) A% 2ev0'L rArA " 6.6 jrA" 06991 M
00 ¥'ve0‘lL v'veo'l v've0’L ¢0l £69 (174 0ze'ol A
00 6'220°} 6'220°L 6°220°'} (084" G0S G8 G88'Gl n
00 y'vi0'L vyio'L vLo‘L 091 yAWA 16 0€G'SL 1
00 6'010°L 6°0L0'L 6'0L0°L G'GlL 1472 €0l oLe'GlL S
L0 2'v66 G'€66 G'€66 6Ll €96 8cl GeS'vlL o
10 6'L.6 8116 8116 6Vl 0LL ell s08'cl 0
90 v'1G6 8°0G6 8°0G6 vl 808 01 Ges'zl d
00 G'6C6 G'626 G'6¢6 8°GlL 6¢.L G6 06.°'L1L (o]
00 1268 1268 1’268 £'GlL 12°72 GOl 06€‘01 N
00 G'€G8 G'egs G'€G8 G'el GG8 €G1 09t's N
00 £'GE8 £°GE8 £GE8 66 8GL‘lL (534" 059, 1
00 £'8¢8 £°'828 £'828 6¢lL ¢68 6%l 0se‘L M
€0 9'Zi8 €718 [ AR 8'GlL 12L 98 0619 r
00 L'v8.L L'v8L L'v8L 9l L0L G8 G.9°G |
00 896G/ 8°9G.L 8°9G. g'ch GeES Gl 08’y H
60 [*3*1 7] [*R 474 9yl LCL 1G6 AR G18'c 9]
00 00gL 00eL 00geL 991 69 8. 0sL'e 4
00 6'0CL 6°0¢L 6°0¢L 191 4w A 88 G8.'2 3
00 G'v0.L S'v¥0.L S'v0L 9l 004 G8 0502 a
00 6269 6269 6°¢69 L9 889 08 Gzs'L 0
00 6889 6889 6'889 199 43 908 821 00g‘lL d
00 089 $°089 089 ¥'GlL VA 22 €01 G0l A/
yoo0ig uieyunop |ieg
Ezoom_mV (1334 o v
AVMAOQOTd | AVMAOOT4 H3d 1334 FHVYNOS 1334
FSVYIHONI HLIM LNOHLIM AHOLVYINO3NH ALIDOT3A vaNy HLAIM ,JONVLSIA NOILD3S SSOHO
NV3IW NOILD3S
(anwN 1334)
NOILVATTA FOVAHNS-HILVYM AVYMAO0O0T4 JOHENOS ONIAOO0T1d
aoo04 3Asvd
R -




MOOud NIVLNNOW 11va ~
(SNoLLoIasNNer 11v) w
£
1A ‘ALNNOD WVHANIM n
V.iva AVMaoo14d <
AONIOV LNIJWIOVNVYIN ADNIOANINI Tvy3a3ad
.
._®>_~...._ uwo>> Yiim mocoaccoo aAoqe ummm_
€0 G'L¥S')L rAVA M PAVA 4" 6L 0geL G6 GG LE a4
00 £'9¢G'L €°9€5'} €9¢G'L G'EL ocY 9/ GSh'9¢ vd
00 125’ 1251 v'i2s't 0¢ElL 1474 00l G9G'Ge N
€0 091G°1L L'GLG') 1'GLS'} 8Ll 88% 88 Gge'Ge AV
00 66871 6'68Y'L 6'68%'L 0'GlL (WA 4 69 Shy've XV
00 L'8LY' L 18’ L8yl L2l 1GG 6 GL0've MV
00 1'89%'L 1’89’1 1'89%‘|L ¢St 99y 99 GoG‘ee AV
00 vevy'lL v'evy'lL veyy'L cel 1% 10} G8.2¢ ny
00 L6yl L6L¥') L6y 0ch 1L6G el 028°LE 1v
0l 1°€8¢'L 1°28¢°L 1'28¢°) v'olL 089 ovi 00S°'0¢ SY
00 00.€'L 0°0.¢'} 008} gel 0€S 86 ove‘'62 b=\
00 $'09¢'}L ¥'09¢‘L '09¢g'L 6'vi clLYy 69 08v'6g ov
¢0 6'Ere’L LEvE'L LEve') 6Vl 1744 89 0L8'8¢ dv
00 0'cLe’l 0OclLE'L 0cle'l L'yl (01244 ¢l Shlle ov
€0 2062 6'682°'L 6'68Z'L 9CL 9% viL 02892 NV
00 v182'L y182'L v'182')L 82 ¢06 o€l 0.€'92 WV
00 G'GlZ'} G'GlZ') G'GLZ') L'el 6€S ocl 0G62'9¢ v
00 2'892°L 2892} 289Z'L otlL vs 001 026'S¢e MV
00 6.L¥2') 6.L¥2') 6'.L¥2') ¢l ¢8S €cl 09¢'Ge rv
10 6°0g2'L 20ee't 2082’} G'olL €19 vl 08v'¥¢ A\
10 1'202°}) 92021 9202’1 1o 48 c6v 6. ole'se HV
00 9691°L 9691°L 96911 Vel 125 96 G62'2¢ ov
00 6'GrL'L 6'SyL'L 6'GYL‘L Vil 129 18 gZL'1e 4v
00 G'ocL'lL G'oeL‘l GocL'l a4’ 68Y 9/, 0¥9'02 v
90 80¢ct’)L Z2oeL'L A1} M L'LL GE9 LGl 0€e'0e av
fA)] 06LL‘)L g'gLL'L 8'8LL'L 801 69 FANA GG8'6l ov
(panupuood)
¥oolg ulejunop |ieg
Ezoom_wV (L334 P V
AVMAOOTd | AVMAOOT4 H3d 1334 FHVYNOS 1334
JSVYIHONI HLIM LNOHLIM AHO1VINO3H ALIDOT3A vaNY HLGIM ,<JONVLSIa NOILD3S SSOHD
NV3InN NOILO3S
(QAVWN 1334)
NOILVAI13 FOVIHNS-HILVMN AVMAOO14 JOENOS ONIaOO0T14d
aoo0i4 3asvd
- -




MOOoud ¥3Av3ad ~
(SNoLLoIasNe 11V) w
[
1A ‘ALNNOD WYHANIM o
viva AVYMaooid _m
AINIOV LNFJWIOVNVYIN ADNIONINI TVH3A3ad
J8AIY pIas9a( youelg YUON WOJ) S109ya Jajemyoeq JO UOeIapiSuod Jnoyim payndwod uoneas|3,
._O>_N_ U_m_tooo youeig YUON r_u_\s mo:w:::oo ®>onm ummn_—
20 G'988‘L £'988°‘L £988'L L'0L 891 GE ozv've av
00 9'Geg’l 9'6e8‘L 9'Geg'lL 0ch rA 4" 14 880°¢cZ \'A'4
L0 €128t 9'928°'L 9'928'l 8L 6lL¢ Gl 096'22 y4
00 L'86.1°} L'86.') 1'861'L Gel ot Ge 0SLLe A
90 8'06.'} 206.L°) 206.'1L LG 162 g8l 082°L2 X
00 v'68.L°1 ¥'68.L°) ¥'68L'L €9 0.2 09 0,902 M
c0 8v8L'L oOv¥8L')L 98’ 06 881 GG ovsog A
00 oy8L'L ov8L't ov8L') LS 662 (0] 20202 n
20 6°LLL') LLLL') L'LLL') L0} 6G1 Ge 08002 1
00 €GLL ) €GLL) €GLL') o¢ viy (0174 Gle'6l S
0 899/} 999/.°L 9'99/°L G'9 092 Gl Gl2'61 <
00 9'/99'L 9'799°'L 9°299°'L 96 Ll (0]7% 099'91 0
00 G'629°L G'629'L G'629'L ¢S 8¢E 0L 8/2'GlL d
60 9'929'} 1'G29°}L 1'G29'L A4 (WYA oLe 0GSL'GlL (0]
00 1’919} 1’9191 1’919} el 6C1 (474 0.G°€l N
vo 118G} €185t €186l 0Ll GGl (0] orvLL W
20 2'89G°L 0'89G°} 0'89G'L 6L glc GE 2€9'6 I
S0 G'19G°) 0295} 0°29G°L 8°'G 16¢ 0S 00S‘6 M
00 £'¥9G°L €'¥95'} €'$9G°‘1L 0l 28¢ GeE 0€0‘8 r
£0 £°09G°1L 0'09G°'L 009G} 101 8ve oy 0€6'L |
00 8'9¢G‘|L 8'9¢G'}L 8'9¢€G'L eel 00¢ [0} Gog'g H
€0 2'2es’)L 6'1€G°) 6'LESL Z'6 88¢ 09 (o 7A°) 9]
60 L'vIGL 8'cLS') 8'cis'L 8'G P4l 4 Gl 989°¢ 4
0l 6CLG'L 6'LLG') 6'LIG') €8 6LE (0] 0SS'e 3
80 1'016°L Nm.mom._‘ 9'LIG') A 6€8 GOl Shy'e a
¥'0 8'60G°) Nv.mom.w anat 158 4 129 o€l Gze'e 0
L0 6°90G°}L Nw.mom. L 9'01G'L v'9 Gy 0S ove d
10 120G} No.wcm. L 9'01G'L o'¢tl 961 0S oL Y
yoouig Janeag
Ezoom_wv (1334 1 v
AVMAOO1d | AVMAOO14 H3d 1334 FHYNOS 1334
JSVYIHONI HLIM LNOHLIM AHOLYINO3IY ALIDOT3A vIyV HLAIM ,3ONVLSId NOILD3S SSOHD
NV3IW NOILD3S
(QAWN 1334)
NOILVATTIZ FOVIHNS-HILVM AVMAOOT4 JOHENOS ONIGOO0Td
aood 3sveg




MOO¥LG AINNIF —M00Ng 1119 N~
_ (SNolLoiasiNe 11v) m
‘ -
1A ALNNOD NVHANIM m
vYivd AVMAOoO14d _m
AONIOV LNIWIOVNVIN ADNIODUINT TVvH3A34
JBAIlY pjeea(g youelg YUON WOl sjoaye 1ajemyoeq JO uonesapisuod Inoyyim UQ:QEOO :o_um>¢_mN
JOAIY v_o_tmoﬂ co:m._m YHUON UM 80uUanjjuod aaoqge umwn_v
00 1'609'} ¥'609'} '609'} 0Z1 ecl Gz 0L€'9 r
00 9'2.G°1 9151 9216} £t €8y %14 09v'y |
1’0 €696t 2'69G'L 2'696°L lrA" €€l (0} 00y H
S0 9'16G°} LGS L1G6G°L 1’8 961 GG 059t 9]
rAl0)] 6'9€G°} 19¢5'L L'9¢€6°L 98 g8l oY G99 4
z0 0'62S'} 842’1 8'v25'} L'l 9€2 Gl Y A 3
10 6'€0G'} 8'€0S'} 8'€0S'} v'e 825 el 00L'} a
10 9'€0G'L G'€0S'} G'€0S'} G'e €25 oct Gl6 o)
60 L'E6Y'L 826V} 0'L6V'L '9 982 06 012 q
00 0'Z6v'L L0Z6¥'L 0'L6¥') 1'6 002 06 8 v
yooig Asuuig
00 0'v0L'L 0'v0L'L 0'v0L'L 0l 6El (0] oio‘ol 9}
00 yevo’l eVl Vevo’lL 1’6 0S1 Gl 0109 4
00 Lov9'L 1'0v9°L L'0v9'L 1’9 9€e G6 068'S 3
00 6'809'} 6'809'L 6'809'} L9 G1Z 0z ¥86'2 a
€0 '66G'1 1’665} 1'66G'} Z'6 861 Ge 088'C 2
00 9'Z6G'L 9'Z66't 9'26G'L L'6 6v1 Ge 0€€'C g
S0 8'99G'L €995'} €996} €8 vil 09 062 v
300.g |i'g
Szoom_mv (1334 o v
AYMAOOT4d | AVMAOO14 ¥3d 1334) | 3¥VNOS 1334
ISVY3IYONI LA NOHLIM . | AJOLYIND3Y | °7 1 ooy VNV HLaim | 1 3ONVLSIa NOILO3S SSO¥D
NY3W NOILO3S
(anwN 1334)
NOILVATI1I 3OV4HNS-HILVM AYMAOOT4 304N0S ONIAOO14
aoo014 3sve




MO0¥E MOOD - MO0Nd d109 N~
_ (SNolLoiasiNe 11v) w
[
1A ‘ALNNOD WVHANIM n
VYiva AVMAOO14d _m
AONIOV LNIJWIOVYNVIN ADNIOYINI Tvi3a3d
JaAIY plaiaaq youelg YUON WOl S}08ye Jajemyoeq JO UORBISPISUOD Jnoypm pandwoo uoneas|3,
J9AIY [IBYUIM UliM 80UBN|U0D 3A0QE J034,
1oAY P|BIHS8(QJ YoueIlg YUON Ulim 80Usnjuod anoqe 199,
ol 1'992°}L 1692} 1'69Z'L 99 1G9 lcl Nooﬁmw 9
0l e6ve’l £8veL e8vZ'lL Ve €82°L €61 Nomr. 12 4
60 08z’ LVive'L Live'L 9¢ €19'1L A4} Nomw.or 3
ol y'861°L V611 vi6L°L 06 €69 86¢ Noom.ov a
ol L'8GL°}) LIGL'} LIGL°L 6'¢ 66%°L Gee Noow.mv 0
0l 6'v0L‘L 6'€0L‘} 6'c0L’l [*31]} 096 €01 Nomm.o d
1’0 1'9€0°') 09€0'tL 0'9¢€0°L L'yl (4]0} [4%} Nooo.w v
}00ig 400D
€0 6°€08°L 9'c08‘tL 9'c08‘l 6'6 68¢ G9 Foww.i (o]
00 y0oLL'L V'0LLL yoLL')L 1’6 cle 0¢ Foow.mv N
¢0 2'e9l’t 0€92'L 0€9s'l cel ¢1%4 Ge Fovr.mv W
00 L'SrL'L 1Syl LSl 6Ll ove (114 Fomw. i 1
00 96€L°} 96€L'L 9'6€L°L 0l €L G9 vowvh i b
0 6'€0L°L L'€02'L 1L'€0L°) £cCh L€C oy Po.w,“xm f
90 6°089°t £089°L £089°L gt 1249 0S1 ,0€ 12 |
€0 $'089°L 1'089°L 1'089°L 8¢ 8.0°'L oSt romo.\. H
00 86.9°'L 86.9'L 8'6.9°L oy Lr0°L 08 F—mﬁo 9
€0 6129} 91291 91291 €6 %1474 001 Fomo.@ 4
00 ySyo'l y'Sho'L ySro’lL €9 £G9 08 9 Lg'e |
00 9'0¥9°'L 9'0v9°L 9'0v9‘L o€l 6LE 0S Foov.m a
00 8'809°L 8'809°L 8'809°t 8L LGE 0S _omtw 0
00 G'96G‘L G'9G66‘L G'96G‘1L 08 61G 001 ,0EL g
00 9'1GS'L b LGS 9'L6S'L 0Lt GlE G9 0 A\
%400.g pjoD
Ezoom_wv (1334 o v
AVMAOO01d | AYMAOO14 ¥3d 1334) | IHVNOS 1334
3SVIHONI HLIM INOHLIM | AJOLYINO3Y | 7 s oy VY Hiaim | 3ONvLsia NOILO3S SSO¥D
NY3WN NOILD3S
(QAWN 1333)
NOILVAT13 30V4HNS-HILYM AVMAOO14 304N0S ONIAO0 14
aoo1d 3sve
- I




AIA LNIJILDOINNOD ~
(SNolLoIasiINe 11v) w
£
1A ‘ALNNOD WYHANIM o
viva AVvMdOoO1d _m
AONIOV INFWIOVNVIN AONIOYIWI Tvy3a3d
_
Arepunoqg Aunod uiyym pIM/UIPIA,
Aiepunoq AJunoo puoAaq spuaxo WpIM,
Asepunog Ajunod anoge 1994,
90 [SWANA 6°9¢€¢C 6'9¢¢ vy 6€2'92 <9£/568 06298 Z
90 0'Lg2 ¥'9¢€e ¥'9ee 8y 8ve've cb¥/189 £€G/°e8 A
9'0 0'9¢€C y'see 1 4194 8'G 602'02 ¢L€119G 0G2°'6. X
L0 L'vec y'eee p'eec ¢'8 rASTAl 4 <GY/G6¢E 965G/ M
S0 £'eee 1 ANA 8°CEC V'L 68191 <62/8GY 0G2°LL A
0 2'lee 8'0€C 8°0€¢C L9 Sv6'LL EV/EGY 0S.'G9 n
0 V'1E2 0'1€2 0'1€2Z £e zse'se 0G/ZEL'L G86'€9 1
¥'0 L'0€2 £'0€2 €062 9'¢ G12'ee L9/6VE'L £62'29 S
v'0 00€Z 9'62¢ 9'622 AL 9v0'sT (15/869 £06'8S o
v'0 9'622 z'62¢ z'622 S's ove6'Le (8€/£8G 6¥9'LS o)
z0 8'822 9'822 9'82¢ 6'v v6€'vT GL/828 06.'2S d
1’0 6°L¢C 8'L¢¢ 8'12¢ 6°¢ ¥99'0¢ ni.:‘v: LG Ly 0]
L'0 9'l2c (W XA [SWXAA A 4 L10'vE ¢90 LIvEL'L 0SZ'9y N
1’0 1'.22 0°l2¢ 0°L¢c 6'¢ 292 L€ mmmtwom. l 1822y ]
1’0 (WX AA 0°L2¢ (XA JAYA Svy'sy nmwm. LI6SY'T ¥6L' LY 7
1’0 6'9¢¢ 8°'92¢ 8°9¢¢ Ve vre'ey mmt, 1/919°'C 09.'8¢ A
1’0 1'9¢¢ 9'92¢ 9'9¢2¢ ¢¢ £6.'95 now_x:wvw.m 1S51'9¢ r
1’0 9'9¢¢c G922 G'9¢¢ €c PLL'LS anF_ LS 62S've |
z0 £'92¢ 1'922 1'92e €€ GL0'LE 0Z8/EVS) 6€E'LE H
z0 0'92¢ 8'622 8'52¢ L'e I¥S'6E v01/866 082'0¢ )
o'l }'GLe L'vie L'vie 8'S gLl'ee 2Cv9 oLe'ze E
0l 0'51Z ovie ovie 8¢ 919'8y 8€8°1 oLv've 3
0t g€l 8z 8z 0’9 £16'22 HBEL 099'6} a
0l gele gzIe gzie L'y vLL'VE 2601 09Z'91 o}
0L gzie ez gle 'S S91'82 92L 095'C) g
0L voiLe ¥'602 ¥'602 0's 680'62 516 09Y'y v
J9AIY IN20BUUOD
Eﬂwnnv_mw ?ﬂmm_wv (13339)
AVMAoOO01d | AVYMAOO14 34V 4
ISVIHONI HLIA NOHLIM | A¥OLYINO3Y >.w_w_w¢_vm_> VaNY LM ,3ONVLSIa NOILO3S SSOHD
NOILDO3S
NVIW
(QAWN 13339)
NOILYAT13 30V4HNS-HILYM AVMAOO4 304N0S ONIAOO 14
aoo14 3sva




d3IAIR LNJILOANNOD ~
(SNolLOIasRINe 1TV) W
[
1A ‘ALNNOD WYHANIM n
V.ivd AVMAooO14d _m
AON3IOV INIFNIOVNVYIN AONIDYINWI Tvd3q3d
Ksepunoq Aunoo uiypm WpIMUIPIAN,
Aepunoq Ajunoo anoqe IEEEN
o't 0'vse 0'ese (V%74 oy LLo‘6e 12/12S°'}) 92.'Z81 VA
60 8°2G¢C 6°1G¢ 6°1G¢C (18 4 £08°'8Z 1S6/¥6E°L 16L'9L) AV
60 AT LS8 L'1S¢ vy A4 A TA 866/66S'L 68G°9L1 Xv
o'l TATATA Z2'ise 2'lse L'e 00s‘LE Zye'LiLLe' 162l MV
80 8162 0182 0162 oty 610'62 0v2/582°1L 9G.'0L1 AV
0l 0182 0°0S2 0052 L'y 065'v2 11/9.9 062'991 ny
0’1 2'0s¢ 6ve 6ve Sy 889'Ge ¥9/€.9 6v.191 1v
60 G6ve 9'8¥¢ 9'8¥¢ 6'¢ 128'6Z 00l/€68 0G2'.Gl SvY
60 8'8ve 6°.ve WAZA N4 0o¥'se 911/869 0Sz'eSt oy
0t WA 74 691C 6°9tC L'y ¥8S've 9./94L 6v.'svl ov
0l g£Lve £9e £'9ve 2 068'2S 8Y2E/9v0'Y eyl dv
60 6'6v¢ 0'sve 0's¥e €9 89¢°8l [ASTTAA] ov.'vel ov
60 G'Sve 9'v¥e 9'v¥e Sy g6l'se chieyL ose'zel NV
60 Z'sve 198474 150 4 74 6'¢ LPe'6e 92v/600°L 6v.'62l WY
0l 8'¥ve 8'eve 8'eve A AR 44 G6/8.1S 0sz'8z) v
ol R474 9'eve 9'eve 8¢ 985°0¢ SL1/200°L 0s.'oz1 Y
60 cvve geve geve 4 v62'52 Ly/L9G 1GL'EC) rvy
60 eeve yeve y'eve 6F 96€'€e 1G/9GG 0GL'LLL v
60 oeve L'eve 1eve 1A% 60592 6€/669 vGL'vLL HY
60 GgZve 9'Lve 9'Lve 6'¢ 8€9'62 L¥1/628 9G.'0L} ov
o'l 6'L¥e 6'0vC 6°0vC 1% 4 8€6'0C 8¥/019 052901 dv
80 8°0¥¢ oove 0ove €6 lzg8'ile XAY 48 6v.101 v
80 9°0¥¢ 8'6¢€C 8'6¢C 8y opL've 6./€99 0G2'001 av
90 £6€2 L'8€2 L'8€¢ 6'G vi8'6l 8v/ely 1GZ'96 ov
L0 G'8¢ee 8°.€C 1 WAXA 6y L1L'€e Ly/SE9 GG.'06 av
L0 6°L£C Z'L€2 rAVAXA L'S Lov'oz SEvLS 20988 vy
(penunuod) JaAly INdROBUU0D
G || oo
AVMAOOTd | AVAMAOOT4 JHVYNOS AdL33d
ISVIHONI HLIM LNOHLIM AHOLVYINO3Y >._..__.nm_unmum__vm> vINY LM ,JONVLSIa NOILD3S SSOHD
NOILD3S
NV3IN
(QAVN 133d)
NOILVAITTI F0VIINS-"ILVM AVMAOO14 3J04NOS ONIAOOT4
aoo014 3svd
- SR _




d3IAR LNIJILOINNOD r~
(SNolLoIasRINe 11v) "
3
1A ‘ALNNOD WYHANIM n
Vivad AVMAOooO14 _m
AONIOV LNJWIOVNVIN ADNIDYINWI Tvy3a3d
sjoaye wel 891 Buuspisuod payndwod uoneas|3,
Aiepunog Gunod uiyim YPIMUIPIAA,
Aepunoq Ajunoo anoqe 194,
80 g'eoe L'20¢ ¢+'G0¢€ 8¢ €02'6¢ AEHILOZ') 05.°6€2 Xg
60 y'coe g'10e ¢C ¥0€ L't 9p1L'0€ 6S/SPY'L €6.v€2 ma
L0 S'loe 8'00¢ <6°€0¢ 8y ozs'ee V9126 05.°0¢€C Ng
90 8°00€ 200¢e ¢L'€0¢E ] s0g'ie L Y/859 lez'Lze ngd
90 S°00€ 6'66¢C ¢9'€0e e ¥88'vE LVEILYI') TASTANAA 19
S0 1'00€ 9'66¢ ¢S'€0¢E 18] §50°'Le 29v/€S9 Gges'lee sga
€0 0'66¢C L'862 £6°20¢ ] JXANYA .18/868 0S./le g
0 9'86¢ y'862 '10€ £t $0S‘ve LVEILLE) 0elL'vie (9]:]
20 2’862 0’862 ¢8°00€ 0's €6.'C2 ,VeI8LL 8y.Zle dg
Al 1’162 §'.162 ¢+'00€ 6°¢ 6v2'62 EE/L1G°L 16Z'602 od
00 AV T4 Z'L6C 2’162 Z's 168°L2 .Ve/ove €62°L0Z Ng
00 8°96¢ 8'962 8'96¢C 6t Gle'ee 096 062'602 ng
00 2662 2662 2662 Ve 106Gl ,0CITSS 090°102 14
00 2'66¢ 2662 2's6¢ 6'G 09€'61 G99 G€£9'002 Mg
00 S'68¢C G'68¢C S'68¢ 0L 8ze'ol SHHv09 66¥°002 rg
00 0682 0'68¢ 068¢C 1 v¥Z'GlL ,SEEB1L9 GEB'661 g9
00 6'v8¢C 6'v8¢C 6'v8¢ 0Ll 8ye'0L ;SCLiese 802°864 Hg
00 6'6.¢ 6'6.C 6'6.C 8¢C) A TAL] .68/12¢ vZ1'861 od
00 G'59¢ G692 G§'G9¢C el 8 6LY'L ,09/5€2 196°261 4d
0l 1'8G¢C (AT4 1'2S2 LT 69.°L¥ ,+9/69.L 8€C'961 3d
0l 6',6¢2 6'9G¢ 6'9G¢ 15 4 918'9¢ -£4/629 096'v61 ad
80 £'96¢ G'GGC G'GG¢e 09 120'6) ,86/98S €0¥'z61 od
60 [A%1°14 190474 198 414 09 ¥9z'6l VIEISLE 06.'681 ad
0l 8'vS¢e 8'€Ge 8'€Se L'y 190'82 VI0°L/GLG L €G/'981 vd
(panupuo) JOARY INJ1JOBUUOD
Svm-_nmu_wmw A.rm_Dmmw_wv (1333)
AVMAOOTd | AVMAOOT14 YV 13
3ISVIHONI HLIM LNOHLIM AdOLVYTINO3Y >._..__.nmuwn.__vm> vINVY HLAIM ,3ONVLSIa NOILD3S SSOHD
NOILO3S
NV3IN
(QASN 1334)
NOILVAIT3 FOVIHNS-HILVM AVMAOO14 30HNOS ONIQOO14
ao014 3svd




MOO0YUE INVT TTIMOT ~ HOO0UF AITIMNIH — MOO0US SI713 — ¥3AIN a13id433a

Viva AVMAoO14

(SNoLLoIasNe 11v)
1A ‘ALNNOD WNVHANIM

AON3OV INJN3OVNVIN ADNIOYIWI Tvi3a3ad

TABLE 7

19 PIBIUSAQ YOUEIE YLON WO S108)0 JSJEMYOE] JO UOREIBPISUOD INOYYIM PaNdwod uoneAs|d,

JBAY 1SOM UM 90USNYUOD SAOQE 1994,
19A1Y SUOIXES UM 80UBNJUOD BAOGE }894,
oAy p|alias Youelg YUON Ujim 80UBNJUOD SAOGE 199,
JI0AI9S8Y UBWILIEH UM SDUBNJUOD BAOQE J904,

00 2192'L rAVA AR 2’1921 cel 0LL A +0t L9l a

0L 6611 6€61°L 6'E€64 L 8L 882 8 ,066°L1 o)

0L 0€EL'L 0'ZEL'L 0'ZEL'} L0l 29¢ (7] ,081°L g

€0 8180'L G'180'L G'180'L 80l 86¢ LS ,068'y v
yooig ayeT |[omo]

0'b 1698 1'898 1898 99 801 s 8EY v
yooug AopjuiH

Z0 G'86G't £866'L €865} Z'8 8.2 08 05¥'C a

) 9'88G°1 5'88G'L ¥'685'L 99 £pe 0Ll L06S'L v
yooig s13

g0 9'v2s'lL 1'¥2S‘L 1'¥2S°L 8'¢cl 8G0°1L Gol Fmvm_m 3

00 6°CLS'L 6CLS'L 6°CLSL 0¢l 912Z'L 091 vmwm_v a

00 G'60G°L G'60S°L G'60G°L o¢El XAN! 091 _mmm_v o}

90 9'86%'1 0'86¥'L 0'86¥'L 0L 160'C S8z SP6'T g

o'l 8.6V} 8'96¢'L 8'96¥'L 'S G88'c 00S L0552 v
1oAYy pleesg

Ezoom_wV (1334 iy V
AVMAOOTd | AVMAOO14 ¥3d 1334) | 3¥VYNOS 1334
ISYIAHONI LA NOHLIM | AHOLYINOIY | 77~ ot VMY HLam | 3ONvisia NOILD3S SSOHD
NV3aW NOILD3S
(QAWN 1334)
NOILVYAZ 1T 30V4HNS-HILYM AVYMAOO014 324N0OS ONIAOO14
aoo1d asve
_ __ _




AUIAIN A1314¥33A HONVYSG HLMON ~
(SNoLLoIasNe 11v) w
€
1A ‘ALNNOD WYHANIM o
Vv.ivad AVMAoo1d <
AONIOVY LNJWIADOVYNVIN ADNIONIAWI Tvy3Ia3ad
JIOAI9S8Y UBWILIEBH Y)IM 80USNJUOD SAOQE 1994,
¢0 £'609°L 1'609°L 1'609°L L6 189 08 0S8'.E S
80 8'8/G°L 0'8.G6°'1L 0'8.G'} 9t 98°L (0)44 0.6'¥E S|
€0 G'GIG') 2'GlS'Y 2'6.6') 1'G 60¢‘lL 0.2 gcl'ee 0
10 2'G.lG') G'v.lG') SvLIG')L 159 % 1GG‘L 0.2 095'€€ d
90 £'€9G°}L 1'29%'L 1'29G'1L 1O 4 6GS°'L Gog 0¥8'0¢€ (o]
80 0'8GS°'L 216G} 21SG') 8P set'lL oGl €.0'82 N
60 6°.SG°) 0265} 0°2GS°'} 9y 18v'L 0ci G¥6°'L2 W
L0 1'€GG°}L 2SSl y'zes't (Y2 96 0cl 000'G2 1
20 v'obeL 29vS'L 2'9v5°L ¢l 02s 08 GL6'€C M
80 G'GES') L'vES'L L'vES') 6L oLt 0ogl 80161 r
G0 ¥'yec'l 6'€ES'L 6°€ESL '8 001} 0clL 0.6'81L |
90 1'82G°L G'125') G'12S') V'S 699°'L olLe ovL'GlL H
90 YISl 9€lG'L 9'cISL 90} L8 %14 Gse'0l 9
00 L'11G°) L'LIG') LG G'6 8.6 09 oLzZ'ol 4
80 8'01G°} 001G’} 001G} G'8 €60°'L Gl 016'6 3
(V" €01S°lL €'60G'}L £'60G°L 1’9 606} G6 0,96 a
60 920G 1°906'L 1'906°} v'9 Lyv'L 001 ovv's 0
0L 6'.6V'L 6°96%'1L 6'96%'} vy 9G1°¢ GeEL 068'v 2|
oL 8'/6¥'| 8'96V'L 8'96¥'L 9'0 19¢'GlL GGG 068 Y
JaAlY pleieaq youelqg YUoN
Ezonum_mV (1334 1 V
AVMAOOTd | AVMAOOT13 Hdd 1334 FHVNOS 1334
JSVYIHONI HLIM LNOHLIM AHOLVYINO3Y ALIDOT3A vINY HLAIM ,<JONV1SId NOILD3S SS0OHD
NV3IN NOILD3S
(aAvN 1334d)
NOILVYAITI FOVAHNS-HILVMN AVMAOOT JFOHNOS ONIAOO01d
aoo04 3Isvd




HAAIRI MO0 N~
(SNoLLOIasIiHNr 11v) L
‘ -
1A ALNNOD AN'VHANIM m
vivd AVMAoo1d _m
AONIOV LNIWIOVNVIN ADNIOUINI Tvd3a3ad
alge|ieAe Jou ejeq,
\_w>_m_ 1ISOM YIIM wo:w:=coo aAoqe «mmn_F
M * 028 0'2¢8 . . . 0SS've M
* % 818 2’818 . * . 00€'vE A
M . G'GGL G'GGL . . . 00L'LE n
+ . L°¢SL 1°2G. * » x 0S0°LE 1
. . 8L c8v.L » . * 002°0¢ S
* » vyLL YyLL . ¥ M 00L‘ge o
» . 6°'889 6°889 * M . 009'9¢ 0
. . G'8G9 G'8G9 M . v 001L‘sZ d
. . 9'0¥9 9°'0v9 . . . 00.°€Z (o]
* . 229 ¥'¢c9 . % . 00922 N
* % G129 G129 . . . oov‘ze (]
M » G219 G2il9 . M M 00512 1
* M ¢'v09 ¢ v09 . x » 009'0¢2 M
. . 1'€8G L'€8G M . . 00061 r
. » €996 €996 . " . 008°‘ZL |
. . 6°0SS 6°0SS . . . 00€'91 H
* . 0'8¥S 0'8Y¥G M x * 00291 9
* % 6°'€LS 6°€ES . . . 0001 4
M % 6°0€S 6°0€S . . . 0G8‘cl 3
* . 081G 0'8LS . . . 0GS‘El a
. . £°90G €906 » . . 00921 0
. . 1'66% 1'66% » x x 00121 d
» . 8°'G6Y 8°'G6¥ » » . 00021 A
JOAIY ¥00Y
Ezoumwv (1334 o v
AVYMAOO14 | AVYMAOO14 ¥3d 1334) | 3¥VNOS 1334
ISVIHONI HLIM INOHLIM | ABOLYINO3Y | b oy VINY niam | 13ONvLisia NOILO3S SSO¥D
NY3IW NOILD3S
(aAwN 1334)
NOILVATI I3 30V4HNS-HILYM AVMAoo4 304N0S ONIAOO 14
aoo14 3sve
N - -




AIAIRI SNOLXVS

Viva AVMaood

(SNoLLoIasiNe 11v)
1A ‘ALNNOD WVHANIM

TABLE 7

AONIOV INFWIOVNVIN AONIDNINWT Tva3qa3d

(peoY Yed siaqueq Jo weansumop 198} 069'Z Alejewixoidde ale sywij| 8)e10di02) )i 8)eodiod Jsjsulwlsap\-WeyBunooy aAoqe joo4,

0l 0'96G 0°G66S 0°G6G vy 09¢°C eyl 80P'LE av
ol 0165 0'065 0°06S A z20'e £8¥ 00%'0€ v
L0 9'G/S 6'v.S 6'v.G (A vig'L 0G6¢ 001'82 Z
0 8896 '896G "89G LLL 6€8 0S1 008'92 A
00 JAVAS YAV 1'/GS 9¢ClL LEL 0S1L 00¥'Se X
L0 8255 1'25S 1'2SS Z9 €0S'1 oSt 026'€Z M
00 6°9¥G 6'9%G 6°9%G el £69 00} 06.°€e A
10 6°.2S 812G 8126 6°¢t 0cL 001 00612 n
00 6°02S 6°0CS 6°0CS 8¢l 169 001 00202 1
L0 ZELS L'ELS L'ELS 1’6 1S0'} ozh 09€'61 S
60 G l6¥ 9'96¢ 9'96¥ Sl 2% oct 002'Z) o
L0 198y 0'98Yy 0'98¥ 68 191°1 0cL 09v'Gl 0
00 6'89Y 6°'89% 6°'89¥ [4 4" (8 74 (174" 00.°€l d
00 L A1 4 Yoy LA} 4 9yl vclL oLt 09g‘cl (o]
00 £8vY £'8hy £'8hy 8'cl ¥9. oct 08Z'€l N
00 VA 444 1A 4474 A 444 1'8 20¢’L 061 00g‘zl N
00 v ovy v oy v ovy rArA" 898 GL 00S°LL 1
00 9'9¢ey 99¢ey 9°9¢¥ 80l 9.6 001 00€°LL N
vo vyey ovey o'veY 97l o8 004 00L°LL r
vo [l A% 4 g'Ley AN % % 4 80l 100°} 00} 00S‘0L |
S0 0°0cy 6Ly G6LYy oLl 286 001 00g‘s H
Z0 ' 60V Z'60¥ Z'60p S'6 EpLL 001 086'G o
90 0'60% v'80¥ ¥'80% 69 265°L 081 09.°S 4
00 G'86¢ S'86€ G'86¢ €Ll 196 002 090y 3
Z0 9°96¢ ¥°96€ ¥'96€ 9'¢ 6€8'C 002 0082 a
00 0'88¢ 0'88¢ 0°88¢€ L'6 G61L°} 002 0092 o)
00 £'98¢ €'98¢ £'98¢ 8'8 6EZ'1 002 0002 g
L0 G'8l¢ 8'LL€ 8°L.€ L'6 €0Z'1 002 00S v
JOALY SUOIXES
AozoOme Akmmmv A V
AVMAOOT4 | AVMAOO14 ¥3d 1334) | 3¥vVNOS 1334
ISVIHONI LA L NOHLIM | AHOLYINOIY | 7 5 ooy VaNY HLam | s3ONvisia NOILDO3S SSO¥D
NY3W NOILO3S
(QAWN 1334)
NOILVYAT 13 30V4HNS-HILYM AVYMAOO14 3049N0S HONIAO014
aoo014 3sve




d3AIM SNOLXVS HONVYHE HLNOS — ¥3AIM SNOLXVS

Vvivad AvMaooi4d

(SNolLoIasine 11v)
1A ‘ALNNOD WVYHANIM

AODNIOV INFJWIOVYNVIN ADNIOUINI Tvi3a3d

TABLE 7

19 SUOIXES U}iM 80UBN|JUOD BAOQE J98,
(peOY Yed sieqieg Jo weansumop 1994 069'Z Alerewixoidde ase sywi| 8)e10d109) sy ejes0dioD JsjsulunsaA-WeyBUIooY aA0qe RN

0} 9'€06 9'206 9206 G'9 188 L€ 5166 3
S0 1648 9'8/8 9'8.8 (] 8e8 181 9Y0°L a
0l '808 ¥ 198 198 v 66€°L 651 526y o)
ot G'€s8 G'Zs8 G'2Zs8 €9 Lv6 €51 9EE'E g
ol 6128 6928 6928 Sy 8z¢'l £€2 L00%'1 v
1oAY suoxeg youelg yjnog
o't Z6¥0°L Z8r0'L Z'8p0'L 8'G zey z8 L8Y'LL 1v
0L 1'GL0'L L'yL0'L L'yL0‘L 8'9 19€ 85 Ov'69 Sy
o't 866 166 v'166 v'9 z8e 18 P0L°29 vy
S0 1266 2266 z'z66 69 Gl€ 08 ,619°29 ov
0l £'G96 £'v96 €96 6'G 12¥ 64 PrY's9 dv
0l 9'€96 9'296 9296 69 /8¢ €L ,9€'69 ov
0l 0056 0'6v6 0'6v6 99 0zv IS FOV'¥9 NV
S0 9°6€6 1'6E6 1'6€6 89 oLy 881 ,226°29 NV
ol 8'vE6 8'€e6 8’6 €9 444 86 ,299'29 v
S0 G206 0°L06 0206 Z9 |8Y 601 ,G61°09 NS
0l L068 1688 1’688 9'G L€S zZ8 ,026'8S ry
ol 6L.8 6'9.8 6'9.8 6'G 816 e ,058°2G v
0L 1'8v8 b'Lp8 L'Lp8 9'9 L€S vl \G¥6'SS HY
ol 095/ 0SS 0'6S. 1'9 009't S02 0LV L ov
S0 ZekL A9 L2 g9 £VS'1 €1z ,298°ZY v
S0 6'G69 'G69 ¥'G69 02 s 861 ,GEO' LY v
G0 9269 1269 1'269 69 99p'L 691 ,L88°0F av
0l zLL9 299 Z'9.9 L9 GOS'L Zst ,0L0'6€ ov
(panunuod) JaAry Suoxes
azoom_mv (1334 o v
AVMAOOT4d | AVMAOO14 ¥3d 1334) | 34vVNOS 1334
ISYIHONI HLIM L NOHLIM | AdOLYINO3Y | ° LI90T3A VINY Hiaim | 3ONvisia NOILD3S SSOHD
NV3IW NOILD3S
(QAWN 1333)
NOILVAITT OV4HNS-HILYM AVYMAoO14 324N0S ONIAOO14
aoo014 3svy




MOOUL HLINS — YO0dg 040gSANVYM HLNOS ~
(SNoLLOIasRINe 11V) w
€
1A ‘ALNNOD WYHANIM o
v1ivad AVMaoo14 <
AONIOV LINIJWIOVNVYIN ADNIOHINWI Tv3Iq34
a|qe|jleAe jou ejeq,
9ARY 1SOM UM 90UaN|LI0 BAOQE }99 4,
3001g 0JOQSPIBAA YIM 32USNjuod aAoqe IEEEY
x . €209 €209 . . . Nowm.mv d
. . ¥'G09 ¥'G09 » » . Noow.m 1 (@)
. . '8/G v'8.9 * » » Noohwr N
. . €096 €096 . . ¥ Nomo. L W
. . 1'8EG 1'8€G . . " No\.w.o l 1
v * 1°'8€SG 1'8€S . . . Noom.or M
» . 2'0es ¢ 0es . . . Nomm.o r
» . L'v2S [ 74 » . » Noov_m |
x . G'86¥ G'86Y " . . Nowvﬁ H
x . 6'G6Y 6'G6Y . " . Noov.\. 9
. x L6y L'6ly . . » Noom.m 4
. » v'8GY v'8Sy » * . ~mt.v |
. . VAR 4°14 VA 45174 » . » Noov.v a
. . XA 4 INXA 4 . . . Nooo.m 0
. » 860 8'60¥ . . . Noo—.m 2]
. . b A0 4 ¥ GOy . . . Nnooouw v
yooug yywg
00 1'G90‘L 1'G90°L 1'G90°L oL €961 1414 vvmm.w H
¢0 8'.v0°L 9'/¥0'L 9/¥0°'L v'6 YAVA YA 0L vv\.m_m 9
S0 8'9¢0°1 £°9¢0°'}L £9¢0°'L 99 6°60¢ g8 fvmm. L El
€0 1°220'4 8'9Z0'L 8920} 9'8 G'6€C 09 vaw. L 3
v'0 G'Z10°1 (AT L1210 gL 1°082 00l VES d
80 e10°1 G'9L0')L G'910°l 1'G 6'v0Y 00l Jsb 0
0 1'910°L L'Gl0'} 1'GL0'L 12 8°98¢ 001 ,8EY <]
0l 9'¢€L0'} 9210t 92I0'L 9/ 2’892 0S ,081 A\
300ig 0J0qSpIEAA YINOS
Szoom_wV (1334 o V
AVMAOOId | AYMAOO014 H3d 1334 FHVYNOS 1334
JSVIHONI HLIM LNOHLIM AHOLYINO3IN ALIDOT3A vaNy HLAIM 3JONV1SId NOILD3S SSO¥D
NV3IW NOILD3S
(anwN 1333)
NOILVATT3 FOVIHNS-HILVMN AVMAOO014 JOHNOS ONIAOO0T14
aood Asvg




MOO0UE OHOISAQMVYM — MO0¥g AT1LN ~
(SNoLLoIasiHNe 11v) w
[
1A ‘ALNNOD WYHANIM o
Viva AVMdooO14d M
ADNIOV INTWIOVYNVIN ADNIONINI Tvi3a34
sywif aye1o0di0d puohaq spuajxe uipIM,
JOALY ISOAA UNM Bouanjjuod 9AO(Qe uom.vn_F
00 9'208 9'208 9'208 091 199 8 008°€l o)
00 9'/8L 9'.8. 9.8/, LYl ccl 43" GG6'CL d
00 899/ 8992 899/ Z91 59 zZ8 G99'}1 o)
¢0 L0ov. GovL SobL 96 660°L 08¢ G0zZ'0L N
00 £8LL £81L £81L Syl 0L 96 590°6 W
00 ¥'669 '569 ¥'669 8zl 0€8 891 G99'2 1
10 ¥'189 £189 €189 o€l €18 101 0969 N
00 129 1'¢L9 1'C.L9 vl 8¥9 6. 025‘9 r
00 2099 1099 2099 'Sl 889 g6 6z8's _
rAl) £'Z¥9 1'Z¥9 1'Zv9 €61 169 z8 G8s'y H
00 0'629 0'629 0'629 6Vl 4V 0L GZL'y o)
00 G209 G'L09 G209 oyl LS. L2l Ggee'e 4
10 1945 0'9.S 0'9.S 9l L¥9 8. Ges') 3
00 0°99G 0°'99¢S 0'99¢ g9l €v9 LL S02°L a
0t 0°09S 0655 0°'65S A 4 4K ¥4 Lye *TAY] 0
60 665G 0'6SS 0°'69S (184 6.9 ocy 74 4 g
€0 2'955 6'SSS 6'SSS 08 62€'L oLy 09€ v
joaoug oloqgsplepn
o'l L AVAN! ' 69€°L $'69¢'L L9l 60S 298 00Z'6l )
0l L'EEE’} 1'Zee'L 1'Zee'} z8 LE0'L G2 019°Z1 4
0l 9'88Z°1 9'/82') 9'/82'} 0'S L0L°} 18€E 0£L'S) 3
60 L'0€2’L A TAAL 262z’ 8°Cl G99 el 005°LL a
0l oOvLL'L 0eLL’) 0eLL'L gL rA A v6¢ 0S2'. 0
o'l GIGL'L G'9GL'L G'oGL'L '€t vo‘e €09 0LL'y g
80 L6yl 6'8vL°L 6°8vL°L 9'9 209°L £ee 0r9‘e v
Yooug Asjin
Ezoom_wv (1334 iy v
AYMAOO1d | AVYMAOO14 ¥3d 1334) | ¥VNOS 1334
ASVIHONI HLLIAA LNOHLIM | A¥OLYINDIY | 57 oot VINY nLaim | 3ONvLsIa NOILO3S SSOYD
NV3IW NOILD3S
(QAWN 1335)
NOILVATT3 3OV4HNS-HILYM AVMAOO014 308N0S ONIAOO14
@oo1d 3sve
L L




MOO¥UL OHOIGSANVYM ~
(SNoLLoIasINe 11V) w
£
1A ‘ALNNOD WVHANIM o
v.iva AYMaooi4 <
ADNIOV INJWIOVNVYIN ADNIDNIWI Tvy3Ia34
‘_®>_M aww>> 5_3 00:0:::00 ®>onm uwwn:
00 9'€ze'L 9'€zZ’'L 9'€2e'L jom 4t ¥'0€9 001 6¥6°'LE ov
1’0 6°60C'1L 8'602°L 8°602'} 26 0°¢c6 002 6¥€LE dv
€0 1261} +'Z6LL ¥'Z6L'L €6 1'2.6 00¢ 609°'9¢ ov
00 6°0LL') 6°0LL'} 6°0LL'} 20l 1°088 00¢ 676 v NY
00 G'EGL) G'ESL'L G'ESL') Sl 8°€8.L 002 6¥E've WV
¢0 9cL’L 29¢L'L Z9¢cL'L 06 0'666 002 695 v
00 €0zZL') £0CL') €02} ¢9l ¢'GSS 002 68.'2¢ Y
00 gLl gL} SLLL'L LS 2'28s'L 002 690°2¢ ry
00 g9'z0L'L 920L°} 9'coL’L 8¢l y'e0L Gll 219'L¢ A\
0 6'880°L 1'880°L 1'880°L 1’6 0°,.86 (01414 116°0¢ HVY
L0 G'Z.l0')L 8'120°L 8°120'L oLl 9'CLL 001 16162 ov
00 G'1S0°} G'1GS0°'L G'1G0°'L vl 0'9¢9 0l 161'82 4v
0 1'8€0°L 1'L€0°} L120'} ¢clL 1°9¢L 9. 16622 v
00 Z2'810'tL 281L0°L 2810°L vel 1'0.9 00!l 12892 av
90 £'666 1’866 1’866 8¢l 1'S0L 001 l61°‘se v
00 9'686 9686 9686 L'yl 1’629 90l 1EL'v2 qv
00 6986 6°986 6°986 €8 1°280°}) €01 1£G6've \'AY
00 1°L.6 1°216 L'216 S €v8L 0ci oLe'ee y4
10 +'096 £°096 €096 G¢ch v'zecL a0l 01822 A
00 1'€G6 L'€G6 L'€G6 el 6°C.L9 GCl oLy'ee X
20 0'vv6 8'EY6 8'EY6 L G99/ 001} oLL12 M
00 v'826 ¥'826 v°'826 o'vlL L°Cy9 101 04602 A
80 6206 1'206 1206 801 G86 oLt 069°'8l n
10 2988 1988 1988 €9l 6¥9 62 08¥'LL 1
00 €698 £'698 £698 vl 268 ccl G98'9l S
00 L'1E8 L'1E8 L'1E8 L'Vl ¢el Ll 000'GL |
(penunuod) yooig oiogspiepn
Ezoom_mV (1334 V1 v
AVMAOOTd | AYMAOOT4 ¥3d 1334 JHVYNOS 1334
JSVIHONI HLIM LNOHLIM AHOLYINOIYH ALIDOT3A vINY HLAIM ,JONV1SIa NOILD3IS SSOHD
NVY3IN NOILDO3S
(aAwN L1333)
NOILVATI3 JOVAHNS-HILYM AVMAOO14 J24NOS ONIAOO014
aooid 3Isvd




TINNVHI AAVIIIXNVY J3AIR LSIM

N~
= M00Hg HIAVIM — MO0AULG OU0FSAAVYM (SNolLoIasNer T1Iv) W
‘ -1
1A ALNNOD NVHANIM m
VYiva AVMAOO14 _m
AONIOV INJWIOVYNVIN ADNIDYINI TvH3a3d4d
._®>_m w:0~xmw wolj sj0ajjo ‘_Oungomn JO uoneIopISU0D noyym UQ—:QEOO Co_um>®_wm
IoAly wCOuxww Ujm aduanjuod aA0Qqe wwwu_w
JOAIRY ISOM UM mocwzccoo aAoqQe uwwu_v
00 L'vv9 VA 47%8] L'vy9 6'LL 140174 V6 Pmmw.m a
50 £'8€9 /€9 8.£9 L9 piL /L 091G o)
90 bEQ 8'ec9 8'€€9 z6 €25 00z L0E9'Y g
z0 pELY Z'€19 Z€L9 PR 126 08l L0EL'L v
[ouuey) AJeljIXny JSAIY 1SOM
00 L'¥6G L'¥6G 1 ¥6S 1L €l 00¢ Nomw.w 3
10 8°065G 1°06G 106G £c 08¢ 0L Nown. l a
00 9'G8G 9'G8G 9°'G8G ¢l (474 0S Noom. l 0
00 L'11S L1 L1l z9 8el oL ,016 g
oL 99/ 9°64G vLIS e 852 0L ,085 v
xOO._m \_®>m®\<’
z0 £zTr'l Vzey't Vzzy'l L0L 0'1zL oSt 8YG'9Y va
00 Logy'L Locr'L L'ozv'L 19 6'€92'1L 0G1 —m.ov_m# VA
00 Ve Leiy'L Vet L't 1'19G 86 Fmo.m_mxw AY
€0 Z'06€'} 6'68€'L 6685} szh 0219 00} 52L'sy XV
00 L'2LE'L L'2LE1 1'2le') 8°'Gl €/8Y 9 mem_vv MY
00 1°€6¢'t L'€G¢E'L PA 69 09LL'L 00€ Pmmm_mv AV
00 9'9z¢'} 99z¢'} 9'9z¢'} L8 0068 Stz SYLEY nv
00 8662} 8'662'} 8'662'1 L6 0'G6L 50€ [S0L'Ly 1v
00 892" 5'892' 58921 6l 865G 00} 1589°0% sy
z0 G652’} €682l €682} 06 6'700'} piL 688'8E uv
(penunuod) ooig 010gspIepp
Szoom_wv (1334 ¥ V
AVMJOO1d | AYMAOO14 ¥3d 1334) | 3yvnos) | (1334 NOILOTS SSONS
ASVAUONI HLIM 1NOHLIM | AHOLYINO3Y | " sqan | “vany | Hiam | 3ONVSId o
NVaW NOILD3S
(QAVN 1333)
NOILVAT 1 3OVHNS-HILYM AVMAOO14 324N0S ONIAOOT4

aooid 3svd




MOOdg QUVNAUVYE — HONVYE ¥IAOANV ~
(SNolLLoIasiNer 11v) w
€
1A ‘ALNNOD YOSANIM n
v.iva AVMaoo4d <
AONIOV LINJWIOVNVYIN AODNIOUINT Tvi3d3d
J9AIY 98yosanbnenO yum asusnyuod anoge Jood,
JoAlY SWEIIIAN Yyouelg SIPPIN Yim 82UaNjuod 9A0Qe 1894,
60 0269 1'969 1'969 8’1 G1ee 0ce NEo. () M
60 6969 0'969 0969 0¢ ovL'e 0S¢ Nomm_or r
20 1'969 6°G69 6°G69 G'¢ GLL)L 00¢ Noi.or |
G0 269 1’69 1'€69 9 0941 08l Nonm.o H
€0 1'€69 8°¢69 8°¢69 vy 059°1L Gec Nomm.m 9]
00 2'689 2'689 2689 89 GO0‘lL 0G1 Nowhm 4
00 6.9 ¥'6.9 ¥'6.9 G'9 00L°L Gl Nomo.m 3
00 1'6.9 1’649 1619 ¢9 GoL'L 00! Noom.m a
0 8G9 ¥'Gl9 ¥'Gl9 '8 098 G2l Novm.m 0
00 1219 1'¢l9 1'¢l9 (592 086 G8 NmNo. L g
00 8'899 8899 8°899 v'6 0.2 0L 0.6 A\
joolig pleutegq
00 9'¥66 9'v66 9'¥66 9Ll 12¢ 1%4°] FoB.m 1
1°0 €186 2’186 2'L86 oLl ¢ee 08 vomo.w A
G0 0°9G6 G'GG6 G'GG6 00L GG<Z 08 _oR.@ r
60 v'6¥6 G'8v6 G816 (o4 cLL L 00¢ _oﬁ.w |
00 L°0v6 106 L0v6 6’8 88¢ 001 rovo,w H
ol £'GE6 19 43 £'ve6 €9 80¥ 001 Povw.m 9
G0 8°0€6 £0¢6 £'0e6 €9 Gye 001 Fomm:..w E]
90 L'€L6 G'ZL6 G¢Zl6 1’6 86¢ 12°] vow.v.v E|
vo '668 0'668 0668 (AR c0¢ 08 Fonm.m a
00 1'el8 1'¢l8 L'€l8 Vil y6¢ €L Foww. l 0
00 2098 2098 ¢'098 oLl 68¢ 0L Fooo. l 2|
¥'0 8°/G8 ¥'/G8 ¥'/G8 6y 989 00} ,029 A"
youelg Janopuy
Ezoom_mv (1334 1 v
AVYMAOOTd | AVAMAOOTH o3d L334 JHVNOS 1334
JSVYIHONI HLIM LNOHLIM AHOLYINO3Y ALIDOT3A vy HLAIM JONVLSIA NOILD3S SS0YHD
NVIW NOILDO3S
(QAWN 1334)
NOILVYATTE FOVAHNS-HILVMN AVMAOO14 JDENOS ONIAOO14
aood 3svd
- -




AUIAIM LSIM

Vivad AvMaooid

(SNolLoIasiNe 11v)
1A ‘ALNNOD WVYHANIM

AONIOV LNIWIOVNVIN ADNIDYINI Tv3a3d

TABLE 7

(001 ®IN0Y JUOWIBA JO WEBNSUMOP 199} 0182 Al9jewixoidde) sywi| 8)es0di00 BOIBWEL-PUSYSUMO| SAOQE EEER
J8ARY INOIOBUUOY WO S10844 JOJEMYOE] JO UOREIDPISUOD JNOYIIM PaNdWos UoneAs|3,
1A JNDROBUUOD UjIM S8OUBNJUOD SAOQE }994,

0 1'9¥S 1'SYS 1'G¥S 091 099°'L 812 mooo.N V4
G0 L'6¥¢ ¢'6ve A} 4% €ch 8vi'e GOy Fomw.mv A
00 v128 V128 v'128 991 808'1 4% ,006°2Y X
A §0z¢ £02¢ £02¢ Ll 206'c €28 ,076'6€ M
10 AL AR L'L1E L'LLE 9l 168'L e mew.mm A
10 Z'90¢ }'90€ 1'90€ 68 £8€'c (Xer4 ,096'vE n
€0 rAVATA 6962 6962 o'vi 1602 [AXA _mmv.mm 1
10 922 612 §ll2 L9l 6621 861 ,000°L€ S
S0 v'llC 6°9.¢ 6942 9/ L/6'E 6.2 vmtxmw o
¢0 G'0.2 £0.2 €£0.2 9'GlL 816°L 0L} anm.mw 0
L0 L'v92 v'€92Z ¥'€92 LU ¥69'C 88l \GLY'€Z d
60 ATA T4 €192 €192 8’8 86€'E G/l ,GZ8'61 e}
0l 2'6G¢ ¢'862 2'8G¢ ¢'8 6G9'C 0ce ,omvﬁ l N
00 VWA 74 (VWA 24 (VWA 74 9Ll 96G'2 €ce Foww.mr W
o't Geve G'ive S'ive 96 9Ll 662 vooﬁmv 1
90 eove L'6€2 L'6€2 L9 6LY'Y 0S¢ ,058'01 N
0l ¥'8€2 v L€ A S8 9€G'e Gse ,009'6 r
10 £'eee FANSA zeee L0 G6.°C zie ,S8G°L I
10 G'eee 8'1€Z 0'2€e AL 611G 06€ ,0Z¥'S H
00 1'€€2 81E2 0'2€e L9 Z0S'y 662 016 9
00 L'€€2 S1E2 0°2€2 8z 6580} 002 ,GO8'E 4
00 L'EEZ 8 1EC 02¢€Z Gl ovz'0z 0ge'} ,00€'2 3
00 0'eee 8'1ee 0¢cee 9'¢C LIL'LL 986 ,082 a
00 8'LeC 8'hee 0¢Zee L€ Lz's 09¢€ ,0c¢e 0
00 8'1€2 S'1€2 02T 6¥ €91°9 862 ,06 q
00 g8'Lec 8'1€2 0¢cee 0t €oL0lL A 4 ,0 v
JOATY ISOM
An_zoom*mv (1334 | v
AVMAOO14d | AYMAOO14 ¥3d 1334) | 3¥VYNDS 1334
JSVIHONI LI L NOHLIM AHOLYINOI | 7 1I50713A VINY HLam | 3ONvLsia NOILO3S SSOHO
NV3IW NOILD3S
(QAWN 1334)
NOILVAII3 3OVIHNS-HILYM AVMAOO14 304NOS ONIAOOT14

aoo1d 3svd




AIAR 1SIM

Vivd AVMaAooO14d

(SNolLoI1asiNr 11v)
1A ‘ALNNOD WYHANIM

AONIOV LNIWIOVNVIN ADNIDYIWIT Tvi3a3d

TABLE 7

Le( 891 JO UOREIBPISUOD JNOUNIM PBINdWOd UOKEAS|T,

(weq urelunopy |jeg Jo weainsdn 1994 005'91 Alelewixoidde ale sywi| syesodiod) sy sjeiodiod Allepuopuo-eolewer sAoqe 1094,
{001 8IN0Y JuoULIBA JO WEBLISUMOP 198} OF8'Z Alejewixoidde ale syiwy sjelodiod) sy 9jelodiod eolewep-pUSYSUMO | 8A0qe Jood,

60 Vil S0LL} G0oLL L ol czeLL AN A Nowm_ov AV
ol 0LLLL 00.L°) 00LLL Gl 186, 190°1L Nowoﬁv XV
0l 8'891°L 8/91°) 8/91°L A LLY'L 16 Nomm.mv MV
0l 'G6SLYL Sl VySLL LS 1202 6.¢ Nomm.; AV
60 8¥GlL'L 6'€SL'L 6'€SL L Sl €18'L £v9 Nomm.mm nv
0L L'EELL L'ZEL) L'ZeLL 8'G Gge'e 0€e 2009°v€ 1v
00 g'eLL’) geLL’L geLL’l vil XA acl NomN.Fm SvY
0l Z'850'L Z'150'L Z'150°) g9 90.'c yov 02062 v
60 ¥'G50°} G'¥S0'L S'¥S0'L g'e 958'9 LS 592'€Z ov
0l €'€S0°L £250'1 £250°L X% 612'S v9e L0E9°12 dv
10 0'2s0‘L €160°') €160t (V74 8€0'0 8/.¢ Nowv.ow ov
00 ¥'zeo’L ¥'2e0’'L '2eo’lL 8171 he'L 6€1l Nooo.t NV
00 1899 1’869 1'8G69 1’8 108 00l rowm.w— WY
00 1'€G9 L'€G9 1'€G9 06 898 61 Foor.wv v
00 G'ey9 G'Ey9 G'ey9 60l 192 102 Pomm.t AV
00 649 6'V€9 6'V€9 9 00L'} €8¢ 61291 ry
00 1'629 1'6¢9 1'629 86 161 8.¢C mem.mr v
00 1019 1'0L9 1019 6L 886 v/l Fomm_mv HV
00 £°G6S £°G6G £°G6S £'GlL 54" 9Ll Peom. LI ov
00 Z'S8S 2686 8'885 £'6 yse'L 812 G166 4V
00 G'€85 5685 €'985 00l 152 9/} G166 ay
00 G'€8G <G'€8S 6°/8G g8 18¥'L 961 Fomm.m av
00 G'8.S 58S 8'085 ]! 00Z't 99¢ G8L'8 ov
L0 1'896G ¥'29G 219G 09 L0L'Z 0.€ 0229 av
80 1255 6'1SS 6'15S 99 6LY°C 062 ,020°€ v
(panuiuod) JaAlY IS8 M
Szoom_mv (1334 ¥ V
AVMJOO1d | AVYMA0O14 ¥3d 1334) | 3¥vNOS 1334
3SVYIHONI HLIM LNOHLIM . | AdOLYIND3Y | “ T s e HLGIM | FONVLSIa NOILO3S SSOHD
NY3IW NOILO3S
(QAVWN 1334)
NOILVYAT T3 FOV4HNS-HILVYM AVMAoo14 304N0S ONIAOO14
aoo14 asve




MOONY INOLSL1IHM ~
(SNolLoIasNe 11v) L
1
1A ‘ALNNOD WYHANIM o
vYiva AVMAoo14d _m
AONIOV INJWIOVYNVIW AONIONINI TvyH3IQ3d
JOAIY JIN2OBUUOD WOl $109J40 Jajemyoeq jJo uoljeIspIsuod jJnoyum UQ:QEOU co_~m>®_m~
J9ARY NJ10BUUOD Yiim mocmsccoo aAoqge ~®®u_F
10 90lLE GoLe GoLe 901 1272 96 GG6'9 Z
20 9'90¢ $°90¢ °90¢ L'Gl €05 6S 2£8'9 A
L0 1'G0¢ 0G0t 0'G0E 2’8 996 viL 08t'9 X
60 8°G0E 6'v0¢ 6'¥0¢ 89 €GL°L ovi 0er'9 M
0 L'v6C G'v6¢e S'v6¢ 001 98/ ocl €ie'e A
1’0 G'¢ée | A4 | 414 €8 0S6 G8 0€6'G n
80 0°'88¢ c'l8¢ ¢'/l8¢ L'el 09 €l 0.€°S 1
(*N1] 6°'L82 '8¢ i8¢ 0Ll 0cL 19 Sov'y S
00 G'6.¢ G'6.2 G'6.¢C GGl 605 69 GzZe'vy o
0 9'9/.2 2’92 2'9/.¢ 6Ll €99 88 G80'y 0
10 0'9.¢ €'Gle €Gl2 L'l 9.9 9/ 166°'¢ d
80 8'v.2C [V 7% 4 o'vie rA " 80. 9/ G6.'C (o]
00 ¢ecle ¢cle 2ecle 2'Gl 8LG 8. 08S‘c N
L0 1'89¢ 0'89¢ 0°'89¢ L9 (WA 0.2 00zZ‘c N
¥0 8°Go¢ ¥'G9C ¥'Goe 0. r4AN " 891 09 1
¢0 1'€9¢ G'€9¢ G'€92 VL $90°'L GLL 0502 A
L0 6192 8°19¢ 8'19¢ L 9/9 1992 Ges8‘lL r
*N(] 1°09¢ 9'6G¢ 9°'6G¢ 80l cel G8 1Gl°}) |
L0 1'09¢ ¥'6G2C ¥'6G2 ¢6 8G8 001 169°L H
10 €£'8G¢ ¢8G2 2'8G6¢ ¢'6 298 14°] 201’1 9
00 9'¢Ge 9¢Ge 9'2G¢ YAVX" VA 44 9y 28/ 4
10 (rATA 0'¢Se 0¢se 6'8 88 Gl 29G |
00 joul Rera €162 €162 10l 8€. 18 48] a
00 A 74 8'¢ve [ A 24 9Ll 819 0S GoYy 0
00 0'ege 0'€ee 0'eee 191 4314 29 GlLE d
00 6'92¢ 59¢¢ L0€C 06 9.8 88 [$14% A\
)00.1g 8uo)sidyYAA
Ezoowwv (1334 iy v
AVMAOO1d | AYMAoO0T4 d3d 1334) | 3¥vNOS 1334
ASVIHONI HLIM INOHLIM | AOLYINOIY | T 5o iy Hiam | «FONvLsia NOILO3S SSO¥D
NY3IW NOILD3S
(QAWN 1335)
NOILVAT 13 30V4HNS-HILYM AVMAoo4 304NOS ONIAOOT4

aoo1d 3svd




MOO¥Y INOLSIIHM ~
(SNoLLoIasNe 11v) w
[
1A ‘ALNNOD WYHANIM n
Vv1ivd AVYMAoo14 <
AONIOV LNIJWIDOVYNVIN ADNIOYIWIT Tvyaa3d
J9AIY INOROBUUOD Y)iM 8OUSNYUOD BAOGE }894,
0 L'Svy [9*] 44 15144 V'L 6¥0°L 9¢¢ lvl'gl N
80 [* R 47474 g'evy 12 X% 474 €9 921 v0cC 206°LL AV
.0 [*R %474 [*RA44 [ XA 44 £'q ¥8¢€‘1L 281 z6v'LL XV
v0 (XA 474 [*A 44 [*WA 44 6'v G1G'L g8l AN WAN MY
60 28ey €LEY eLEY 86 86/ 421" 96691 a\"
FA0)] (AN 4 6'LEY 6’ LEY 601 089 08 18291 ny
00 0'6cy 0'6ey 062y 6'6 1474 c0ol 918Gl 1v
L0 0'Gey 6'vey 6'vey Vil 1G9 (0) 4" 189Gl \4
80 6'vey L'vey L'vey €L €10°1 0G1L 90G‘GlL ov
o't rANYA 4 rAlVrA 4 coey tAVA Geo‘lL LU} LL9'vL ov
80 9'0¢cy 86Ly 6Ly L'S 90€‘L £Cl Lg'vi dv
L0 rA\TA 4 GeLy S6Ly 9'G 0ze'l jorA 180°vL ov
60 09y L'GLYy L'GLYy 9L GL6 ot £G6'EL NV
0l eGLy 15N 484 erivy FAL*] Liv'L 6LC €L1'EL '\
0 ey 8CLy 8°CLy 8'G 112'} l2¢ esh'el v
00 160V 1'60% 1'60¥ 9'9 62l 901 €921 MV
00 £'cor £eoy £'eoy 15 48 916 €8 €8yl ry
0 G'/6€ €.6€ €'.6€ '8 9¢€6 €01 808°L 1 [\
00 1°26¢€ 1°26¢€ 1'26€ 29l 121214 19 €0LL) HVY
00 £0.€ €0.€ £0.E Vil [$1%1 4 8y eGLLL ov
00 v'99¢ ¥'990¢ $'99¢ 8¢Cl Gl9 €9 8y0‘LL 4V
00 0'yee o'vee 0'vee L'yl PAR® 8 868'8 v
00 0'eee 0'eee 0'gee c'8 096 66 816, av
00 1'8l¢g 1'8LE 1'8LE 6'vlL 0€s 8. G6.L'L ov
00 1'GLE }'GLE 1'GLE oyl Gag G6 G69'L av
00 Gcle GeZle 4> L9 rAA N i GS0‘. \'AY
(penunuod) yooig auo}S}IPYM
azoom_wv (1334 I v
AVMAOOTd | AVYMAOO14 d3d 1334 IHVNOS 1334
JSVIHONI HLIM LOAOHLIM ANOLVINO3Y ALIDOT3A vaINY HLAIM ,JONVLSIa NOILD3S SSOHD
NV3IW NOILD3S
(QnwN 1333)
NOILVATT3 A0VIHNS-HILYMN AVYMAOO0O14 304NOS SNIAOO01d
aood 3Asvd




MO0dd AVAVTIVH — MO0¥d ANOLS1IHM ~
(SNolLoIasiNe 11v) L
¢ -
1A ALNNOD NWVYHANIM o
vYiva AvMaoo4d _m
AONIOV INJWIOVNVYIN ADNIDNIWI Tvy3a3d
§}08))8 Em._ 9J1 JO uonelapIsuod noyjim UQ:QEOO :o_um>®_mm
JBARY JN2(OBUUOD YIm aouaniuod aAoge uwwu:
00 A% % v'evs 1A% 2" 9Ll 681 9v 162'8¢2 Mg
80 FAVAR] $'9€S ¥'9¢€S 99 vee 06 686'8¢ Ng
L0 §'625 8'826 8'825 9y 8.t 00€ 66822 ng
0t YA AAY] L'V 2S L'12S 9'v GlYy Ll g2 19
00 9'6LG 961G 961G 8°G 6.€ 181 8ee'le Sd
L0 8°GLG 1'GLS 1'GLG vy 16V 514" 8v0°'L2 dg
€0 AR 45 6°ELS 6'€LS vy 00S 061 86.°9¢ 0d
¢0 L0LS goLs GO0LS 09 89¢ 961 88¥°'92 dd
€0 6°L0G 9°/0S 920G (] 988 0€e ezL'og og
jooig Aepe|jeH
00 €606 .£°60S 8°905 29 vcl 1G¢ £¥8'Ge Ng
60 8105 6605 IR v'e 0g€'} 00€ 801'sZ wg
S0 €108 ;8005 920G c9 9c. 0ge 8/6'Ge 14
60 1'66% ;8'86% 800G vy 2z0'L v.€ £Zy'se g
80 0'86% L6 0'66¥ L'y 860} (1]%% £€2'S2 rg
(N0} 1'96¢ 9'G6Y L'L6Y 9'G GlL6 (1] 44 801°Ge 19
00 18y L8y L8 9'S 906 65 €St HE
00 808y 8°08% 8'08% L€ L9€'L 61 80V'€C og
0 ' 08Y 0'08¥ 0°08¥ L'S 668 0LL £82'€C 49
80 L'8lYy 6Ly (SWNA 4 rAY A (A 091 X A 39
A y'99v c'99v ¢'99¢% 86 6LG 14°1" evLee ag
60 L9y 809y 8'09¢ 8¢ 918'L 0¢e 81502 od
00 LSy YAVA®14 YAV 4 L9 lG. Gee zeeoe a4
ol G2Sv SISY G'LSh 1'G 0S¥'L 09¢ Zri'el vg
(panunuod) %00ig BU0)SIBYAA
Szoomwv (1334 1 v
AVYMAOOTd | AVMAOO14 ¥3d 1334) | 39vNOS 1334 I NOILLOIS SSOND
ISVIHONI HLIM 1NOHLM | AHOLYINORE | ) 1a593A | “wvauy | Hiam | FONVLS
NY3IW NOILD3S
(aAWN 1334)
NOILVAT T3 30V44NS-HILYM AYMAoO014 324N0S ONIAOO14
aoo14 3sve




HUIAIN SWVITIIM ~
(SNoLLoIasINe 11v) W
[1
1A ‘ALNNOD WVYHANIM n
v.iva AVYMaoo14d <
AONIAOVY LNIWIDOVNVIN ADNIAOYIANI Tvi3a3ad
JBAIY INJNBUUOYD W0} S108Y8 Jajemyoeq JO UOKBISPISU0I Jnoyim pajndw oo uoneas|3,
._o>_m uso_«owc:oo 5_3 wocmzccoo ®>0nm ummn:
€0 L'ELY VAYA4 veLy 801 A7 00¢ 006'GE V4
L0 [*HWA 4 8°0LY 8°0LY 8C 196'Y 004 009°ce A
80 Y'oLY 9'69¢ 9'69¢ 6°'¢€ 286°¢ 00¢ oeL‘ze X
A L'0LY v'69v v'69v L'y otY'e 00¢ opo‘Le M
G0 £69Y 8'89¢% 889y {4 606'2 00¢ ove‘Le A
G0 2’69y 1'89¢% 1'89% 0¢G 2612 00g 002°LE n
0 6°L9Y G'L9Y [*WX)4 29 2922 00¢ 0.6°0¢€ 1
0 6'€9y GS'eov [*R%¢)4 801 60€‘1L 00¢ 00z2°'0¢ S
v'0 414 029 029y 6'v 668°C 00¢ 00.'82 b=}
L0 £°09% 209y 209y 6L 88.°L oclt 00g'22 0
0 1'8Gy 6°LGY 6°LGY ¢'6 92G‘L (074" 00¥'92 d
00 v'9Gy v oGy v'9Gy '8 evL')L 0cl 09¢g'se (0]
00 0'esy o'esy 0'esy 96 0L 0cl 0.6'vC N
00 12SYy 1°2Sy 1°¢SYy 1’8 L' oclt 00¥'v2 W
00 (A% 4 0¢sy 0°2sy Gl 0.8°L (074" ovL'ce 1
00 Gy Gevy GChy 091 288 1413 0£9'e2 M
10 9'¢0¢ G'e€0e G'€0¢ 89 G122 0€e 0012 r
00 1'€0¢ 1'€0¢ 1'€0€ Gt SSh'y 006 098‘s |
00 6°¢0¢ 6°20¢ 6°¢0¢ L'y 608'¢ 00¢ 00v's H
00 9'L0¢ 9'L0¢ 9°L0¢ 06 (XA oyl 002's 9
00 9'10€ 9'10¢ 9'10¢ ¥'9 YAA &4 00¢ 096't 4
00 9'1L0¢ 9'10¢ 9'10¢ A4 S08'S 009 09¢'y |
00 G'L0E G'10¢ G'L0e A4 169'G 008 00L'v a
00 y'v¥62 V'v6e ' L0E L'EL IEL°L 0c¢ 09.'¢ 0
00 G'€62 5€6¢ ¥'L0E 08 8¥6'L 00G 00t'e d
00 6162 6162 $'10€ 9¢C 166'G ocL'e 0061 A\
JOARY sweim
R_zooumV (1334 1 v
AVMAOOTd | AVMAOO14 H3d 1334 FHVYNOS 1334
JSVY3IHONI HLIM LNOHLIM AHOLYINO3INH ALIDOT3A vaNy HLAIM ,3ONVLSId NOILO3S SSOHD
NV3IN NOILD3S
(QAWN 1334)
NOILVAIT3 FOVAHNS-HILVYMN AVMAOO14 304NOS SNIAOO0T4
aoo0d 3Asvd




AIAI TIVHNIM — ¥3AIN SWVITIIM ~
(SNoLLoIasRINe 11V) W
[1
1A ‘ALNNOD WVHANIM n
v.iva AYMdoO14 <
AONIOVY LNIWIDOVNVIN ADNIDYINIT Tvy3IaA34
JBAIY ISBM YNM 30oUanjuoo anoqe 1904,
._0>_I uzo_ﬁooccoO Uyim mocmsccoo ®>0n_w o904 L
00 P4 AR LyeET') L'vET') 6¢CL 99z'1L 1Sl Noom.mm d
90 2612’1 9'8L2'L 9812’1 0L LG 901 Nmmm.ow (0]
00 +'902°L ¥'902'L ¥'902°L 901 1€G°L oSl Norm.ow N
€0 €261} 0z6L) 0c6l'tL Gl GSO'L el Nowo.mf W
L0 L'osL'L ¥'GLL L v'SLL'L €01 +8G°L giec Novv.wr 1
60 yvLL'L GelLL') GeLL'L 8L 1602 G0¢C Nomm.\._, M
1’0 6'0vLL 8 0vL'L g8ovL'L 8Ll £8¢‘L 9€¢ wam.mv r
80 6°9€L‘L L'ogL’} L'9EL‘L 1’9 AR A G8¢ Noov.mr |
0 89LLL YoLL'L yoLL'L G'6 60.L°} Goe Nowm,vr H
00 0'860°L 0'860°L 0'860°L 001 9€9'L cee Nowm.wr 9
90 v'¥80°L 8'€80°'} 8°€80°'} oL v.16°'L 9ee Nowv. L El
00 0'GL0°) 0'GL0'} 0'G.0°1 v'6 6€L't 0S¢ moovdw 3
o'l 0'890°1L 0290} 0°290°'} 0¢ vev's 912 ~ooﬁm a
L0 £'€90°'L 9290} 9290°L V. S02'¢ 292 NmNN.m 0
90 2°2S0°) 9'LS0'L 9'1G0°} 9Ll Yo'l 6€C Noon,m S|
60 9'620°'1L 1'820°L 1'820°L 144" FAY M 8 Noom.m v
JBALY [|leYUIAN
80 6'LLG L'LLG LIS L'8 1€G°L 0G1 _on.Nv ov
10 6°00S6 ¢'00G 2006 6'¥L 106 001 .omm.ov 4v
¢0 8'C6V 926y 9¢c6v 9'GlL £98 001 Fovm.mm v
v'o 2’68y 8'v8y 8 v8y G'6 r4A A" 00! ,oow.wm av
L0 L'€8y o'esy 0'esy 'L 012'L 00} vovn.nm v
60 v'8ly [*WVA4 G'lly ovL 296 001 vovo_\.m av
0l v'8lY VvilYy VviLYy 1’9 (A AYA 00¢ _oon.wm \'AY
(PenupuOD) JBARY SWellIM
Ezoom_wv (1334 1 v
AVMAOOTd | AVAMAOOT4 d3d 1334 FHVYNOS 1334
JSVY3IHONI HLIM LNOHLIM AHOLVINO3IAH ALIDOT3A VINY HLAIM JONVLSI] NOILD3S SSOHD
NVY3IWN NOILDO3S
(anwN 13339)
NOILVATTE JOV4AHNS-HILYM AVMAOO14 JO0HNOS ONIAOO01d
aoo0d 3dsvd




The area between the floodway and 1-percent annual chance floodplain
boundaries is termed the floodway fringe. The floodway fringe encompasses the
portion of the floodplain that could be completely obstructed without increasing
the water-surface elevation of the 1-percent annual chance flood by more than 1.0
foot at any point. Typical relationships between the floodway and the floodway
fringe and their significance to floodplain development are shown in Figure 1,
“Floodway Schematic.”

|<— LIMIT OF FLOODPLAIN FOR UNENCROACHED 1% ANNUAL CHANCE FLOOD———PI
FLOODWAY FLOODWAY
* FRINGE — FLOODWAY “— FRINGE
STREAM
CHANNEL ™|
FLOOD ELEVATION WHEN
GROUND SURFACE CONFINED WITHIN FLOODWAY
ENCROACHMENT ENCROACHMENT
SURCHARGE:i
—
AREA OF ALLOWABLE U
ENCROACHMENT; RAISING FLOOD ELEVATION
GROUND SURFACE WILL BEFORE ENCROACHMENT
NOT CAUSE A SURCHARGE ON FLOODPLAIN
THAT EXCEEDS THE
INDICATED STANDARDS
LINE A - B IS THE FLOOD ELEVATION BEFORE ENCROACHMENT
LINE C - D IS THE FLOOD ELEVATION AFTER ENCROACHMENT
*SURCHARGE NOT TO EXCEED 1.0 FOOT (FEMA REQUIREMENT) OR LESSER HEIGHT IF SPECIFIED BY STATE OR COMMUNITY,

FLOODWAY SCHEMATIC Figure 1

5.0 INSURANCE APPLICATIONS

For flood insurance rating purposes, flood insurance zone designations are assigned to a
community based on the results of the engineering analyses. The zones are as follows:

Zone A

Zone A is the flood insurance rate zone that corresponds to the 1-percent annual
chance floodplains that are determined in the FIS by approximate methods.
Because detailed hydraulic analyses are not performed for such areas, no base
flood elevations or depths are shown within this zone.
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Zone AE

Zone AE is the flood insurance rate zone that corresponds to the 1-percent annual
chance floodplains that are determined in the FIS by detailed methods. In most
instances, whole-foot base flood elevations derived from the detailed hydraulic
analyses are shown at selected intervals within this zone.

Zone AH

Zone AH is the flood insurance rate zone that corresponds to the areas of 1-
percent annual chance shallow flooding (usually areas of ponding) where average
depths are between 1 and 3 feet. Whole-foot base flood elevations derived from
the detailed hydraulic analyses are shown at selected intervals within this zone.

Zone AO

Zone AOQ is the flood insurance rate zone that corresponds to the areas of 1-
percent annual chance shallow flooding (usually sheet flow on sloping terrain)
where average depths are between 1 and 3 feet. Average whole-foot depths
derived from the detailed hydraulic analyses are shown within this zone.

Zone AR

Area of special flood hazard formerly protected from the 1-percent annual chance
flood event by a flood control system that was subsequently decertified. Zone AR
indicates that the former flood control system is being restored to provide
protection from the 1% annual chance or greater flood event.

Zone A99

Zone A99 is the flood insurance rate zone that corresponds to areas of the 1-
percent annual chance floodplain that will be protected by a Federal flood
protection system where construction has reached specified statutory milestones.
No base flood elevations or depths are shown within this zone.

Zone V

Zone V is the flood insurance rate zone that corresponds to the 1-percent annual
chance coastal floodplains that have additional hazards associated with storm
waves. Because approximate hydraulic analyses are performed for such areas, no
base flood elevations are shown within this zone.

Zone VE

Zone VE is the flood insurance rate zone that corresponds to the 1-percent annual
chance coastal floodplains that have additional hazards associated with storm
waves. Whole-foot base flood elevations derived from the detailed hydraulic
analyses are shown at selected intervals within this zone.
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6.0

7.0

Zone X

Zone X is the flood insurance rate zone that corresponds to areas outside the 0.2-
percent annual chance floodplain, areas within the 0.2-percent annual chance
floodplain, and areas of 1-percent annual chance flooding where average depths
are less than 1 foot, areas of 1-percent annual chance flooding where the
contributing drainage area is less than 1 square mile, and areas protected from the
1-percent annual chance flood by levees. No base flood elevations or depths are
shown within this zone.

Zone D

Zone D is the flood insurance rate zone that corresponds to unstudied areas where
flood hazards are undetermined, but possible.

FLOOD INSURANCE RATE MAP

The FIRM is designed for flood insurance and floodplain management applications.

For flood insurance applications, the map designates flood insurance rate zones as described
in Section 5.0 and, in the 1-percent annual chance floodplains that were studied by detailed
methods, shows selected whole-foot base flood elevations or average depths. Insurance
agents use the zones and base flood elevations in conjunction with information on structures
and their contents to assign premium rates for flood insurance policies.

For floodplain management applications, the map shows by tints, screens, and symbols, the
1- and 0.2-percent annual chance floodplains. On selected FIRM panels, floodways and the
locations of selected cross sections used in the hydraulic analyses and floodway
computations are shown where applicable.

The current FIRM presents flooding information for the entire geographic area of
Windham County. Previously, separate Flood Hazard Boundary Maps and/or FIRMs were
prepared for each identified flood-prone incorporated community. This countywide FIRM
also includes flood hazard information that was presented separately on Flood Boundary
and Floodway Maps (FBFMs), where applicable. Historical data relating to the maps
prepared for each community, up to and including this countywide FIS, are presented in
Table 8, "Community Map History."

OTHER STUDIES

FISs have been prepared for adjacent communities, and county jurisdictions were
reviewed and are in agreement with this FIS. These include reports prepared for Windsor
County, Vermont (All Jurisdictions) (currently being revised); Northfield, Massachusetts
(FEMA, September 1980), Bernardston, Massachusetts (FEMA, July 1980), Leyden,
Massachusetts (FEMA, February 1975) Colrain, Massachusetts (FEMA, July 1980),
Rowe, Massachusetts (FEMA, August 1976), Monroe, Massachusetts (FEMA, December
1985), Searsburg (FEMA, November 1974) and Readsboro, Vermont (FEMA, September
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8.0

9.0

1985) Woodford, Vermont (FEMA, September 1985), Sunderland, Vermont (FEMA,
November 1985), Winhall, Vermont (FEMA, June 1989), Landgrove, Vermont (FEMA,
September 1985), Weston, Vermont (FEMA, January 1997), Andover, Vermont (FEMA,
August 1985), Chester, Vermont (FEMA, February 1982), Springfield, Vermont (FEMA,
December 1999), Charlestown, New Hampshire (FEMA, May 2000), Walpole, New
Hampshire (FEMA, May 2000), Westmoreland, New Hampshire (FEMA, April 1986),
Chesterfield, New Hampshire (FEMA, April 1986), and Hinsdale, New Hampshire
(FEMA, April 1981). FISs have not been prepared for the contiguous communities of the
Towns of Glastenbury, Vermont, and Heath, Massachusetts.

Information pertaining to revised and unrevised flood hazards for each jurisdiction within
Windham County has been compiled in this FIS. This includes the report “Flood
Insurance Study: Connecticut River-Vernon Dam to the corporate limits of Hartland, VT”
(ENSR). Therefore, this FIS supersedes all previously printed FIS reports, FHBMs,
FIRMs, and or FBFMs for all of the incorporated jurisdictions within Windham County.

This is a multi-volume FIS. Each volume may be revised separately, in which case it
supersedes the previously printed volume. Users should refer to the Table of Contents in
Volume 1 for the current effective date of each volume; volumes bearing these dates
contain the most up-to-date flood hazard data.

LOCATION OF DATA

Information concerning the pertinent data used in preparation of this FIS can be obtained
by contacting FEMA, Federal Insurance and Mitigation Division, 99 High Street, 6™
Floor, Boston, Massachusetts 02110.
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