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INTRODUCTION

1. GENERAL

The towns of Simsbury, Avon and Farmington, Connecticut have re-
quested the assistance of the Corps of Engineers in determining the
limits of the flood plain that may be regulated along the Farmington
River to reduce future floocd damages.

2. AUTHORIZATION

Upon application to the Chief of Engineers, Washington, D. C. au-
thority was granted to the New England Division, Corps of Engineers to
prepare this flood plein information report under the general authority
conferred on the Chief of Engineers by Sectlon 206, Public Law 86-6u5
(approved July 1960), which reads:

"SEC. 206(a) That, in recognition of the increasing use
and development of the flood plains of the rivers of
the United States and of the need for information on
flood hazards to serve as a gulde to such development,
and a8 a basis for avoiding future flood hezards by
regulation of use by States and municipalities, the
Secretary of the Army, through the Chief of Engineers,
Department of the Army, 1s hereby authorized to com-
plle and disseminate information on floods and flood
damages, including identification of areas subject to
inundation by floods of various magnitudes and fre-
quencies, and general criteria for guidance in the use
of flood plain areas; and to provide engilneering ad-
vice to local interests for their use in planning to
ameliorate the flood hazard; Provided, That the neces-
sary surveys and studies will be made and such infor-
mation and advice will be provided for specific locall-
ties only upon the request of a State or a responsible
local govermmental agency and upon approval by the Chief
of Engineers,

This report has been reviewed and approved for release by the Connecticut
Water Resources Commission and by the Chief of Engineers, Washington, D.C.

3. PURPOSE OF THE STUDY

The purpose of this study is to describe the flood situation along
the Farmington and Peguabuck Rivers in Simsbury, Avon and Farmington
and to provide information to aid: {a) in the solution of local flood
problems; (b) in the best utilization of lends subject to overflow; and



(c) in establishing a basis for zoning and other regulating measures
relative to the development in the flood plain.

4. The Corps of Engineers for many years has been collecting infor=-
mation on existing end prospective flood conditions and hazards on the
Faraington River. The dissemination of this information to all inter-
ested parties will provide a basis for further study, plamning and
action by State and local interests in alleviating existing flood prob=-
lems and in avoiding or reducing future flood problems likely to be
assoclated with increased development of the flood plain areas., It
vill alsc provide technical advice to make possible optimm economic
use of the flood areas based on carefully considered local Judgment
and exercise of control of develcpment of such areas. Additional de-
tails and basic deta are avellable for inspection at the New England
Division office,

5. SCOPE OF STUDY

The flood of August 1955 hes been used as a basis for determining
the flood demage potential along the Farmington River in the three
towns. Lesser floods plus one large one were also analyzed. Profiles
and the extent of flooding have been indicated on exhibits included in
this report.

6. USE OF STUDY

The depth of flooding may be escertained from the maps, proflles and
cross sections. From this data future development mey be planned with
due recognition of the chance and hazards of flooding.

7+ It is not intended to extend any Federal authority over zonlng or
other regulation of flood plain use and the report is not to be con-
strued as committing the Federal Government in the future to investi-
gating, plenning, designing, comstructing, operating or maintaining any
facilities discussed, or to imply eny intent to undertake such activi-
tles unless speclfically authorized by Congress.

8. It is the responsibllity of the State and local agencies to dig-
seminate the information in this report to plenning groups, zoning
boards, private cltizens, engineering firms, business firms, real estate
developers and industries. Additional copies of this report may be
obtained at the Plenning end Zoning Offices in the towne of Simsbury,
Avon and Farmington.

9. ACKNOWLEDGMENT

Appreciation 1s extended to all of the individuals who privately or



ag representatives of the industries in the valleys were helpful in de-
veloping the field data. The cooperation and asslstance of other Federal
and non-Federal agencies in observing, collecting and compiling the in-
formation contained herein is also appreciated. Some of these agencies
are as follows: |

U. S. Geological Survey
. U. S. Weather Bureau

State of Connecticut
Water Resources Commission

HBighway Department
Farmington River Watershed Assoc., Inc.

Selectmen and Administretive Officers
of the three towus

10. CONTINUED ASSISTANCE OF CORPS OF ENGINEERS

This report was prepared by personnel of the New England Division
Corps of Engineers located in Waltham, Massachugetts. Engineers from
this office will be availadble upon request of State and local govern-
ment agencies to interpret and explein information in this report and
to provide other pertinent data which are availeble. ,

DESCRIPTION OF PROBLEM

11l. LOCATION

This study covers the Farmington River in the towns of Simsbury,
Avon and Farmington, all located in Hartford County sbout 10 miles west
of the city of Hartford, Comnecticut (see plate 1). The actual study
limits extend from the Tariffville "gorge" in Simsbury to the NYNH&H
railroad bridge in the River Glen section of the town of Farmington.

In addition, the study included that portion of the Farmington River
which borders on the "Tunxis Reservation” section of the town of Avon
located upstream of the town of Farmington.

12. BASIN DESCRIPTION

An examination of plate 1 will show that the Farmington River basin
is about 46 miles long in the north-south direction and about 29 miles
wide in the east-west direction. However, its actual water course is
more than 80 miles long as it meenders from its source in Becket, Massa~-
chusetts to its mouth at Windsor, Connecticut. The main channel from
Backet to New Hartford, Connecticut, a distance of about 35 miles, 1s
lidentified as the West Branch of the Farmington River., As the West Branch



flows in a southerly direction, the average fall in the river represents
a slope of about 4O feet per mils. This slope does not reflect the true
hydraulic gradient since scme of the fall takes place at dams.

13. At New Hartford the Farmington River is formed by the joining of
the West Branch and the highly regulated East Branch. From this junc-
tion the river continues in a southeasterly direction for a distance of
about 15 miles to the River Glen section of the tovm of Farmington,
Connecticut, In this reach of river the main channel has an average
slope of about 12 feet per mile.

14, Just downstremm of River Glen at the mouth of the Pequabuck River
the Farmington turns almost 90 degrees into a northsrly direction. For
the next 20 miles, which is the major subject ares of this report, the
river flows almost due north to the Tariffville section of the town of
S8imsbury. In this reach of river the valley broadens into a wide flat
flood plain approximately one~half mile wide with an average channel
slope of less than 1 foot per mile. Due to the flat gradient and the
wide flood plain, this portion of the Farmington River valley becomes a
natural l‘P:t'.l.)t:»:u! control reservoir during times of flood (see photos L
through 4).

15. In the 13 miles from Tariffville to where it joins the Connecticut
River in Windsor, the Farmington River channel drops sbout 125 feet.
However sbout TO percent of this fall takes place at the Tariffville
gorge and the power dam at Rainbow, Connecticut.

16. Generally characteristic of the drainage in the entire basin are
the narrow tributary watersheds with sharply rising hills and steep
channel slopes. The steep slopes and short flashy streams are conducive
to rapid runoff. The small lakes, ponds and swampy areas in the tribu-
tary watersheds have little or no effect on major floods.



1. Farmington River, Farmington, Connecticut,
looking southwest, August 1955 flood.

(Hartford Courant)

2. Farmington River, Farmington, Connecticut,
looking northwest, August 1955 flood.
(Hartford Times)



3. Farmington River, Farmington, Connecticut,
looking north, August 1955 flood.
(Hartford Courant)

4. Farmington River, Avon, Connecticut,
looking north, August 1955 flood.

(Hartford Times)
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at River Glen railrosd bridge 388
at Teriffville gorge 578
at Rainbow (USGS gege) 501
at mouth 602
Pequabuck River at moutb 58,4
Sslmon Brook at mouth 673

To date the inhabitants of the Ferming
study eresa have shown prudence in their occupation of the fiood plain
vwhich indicates s respect for the dsmaging potentisl of the river. Most
of the area has been retained for sgricultursl or recreationsl uses
vhich cen survive inundation without severe personal or property lossas.
However, thers are some residsnces and structures used for industrial or
comusrcis) operstions that bave experienced dsmsge from flooding snd will
be subject to future flooding (ses photo 5). Following is a brief sum-
mary of the development in the flood plain:

Simsbury. The Ensign-Bickford Company located near Drake Hill
'6) has experienced flood d 8 in 6 floods during the
period of 1927-1955. However, most of the 4 ss prior to 1955 was
basement flooding that Ad1d not seriously hamper thelir operations. The
Tariffville Msnufacturing Compeny plant experienced severe flood damag
for the first time in August 1955. Due to its elevation in the valls

1t bad been spared in previous floods. The residential develop ent in
the fiood plain is concentrated in 3 areas, ly, Terry's Plain, River-
gide Rosd and the vicinity of Hartford Road (Route 185). The remaindsr
of the flood plain in Simsbury consists of scme isolated hcmes and large
farma.

b. Avon. The major developments in the flood plain in the town of
Avon consists of ccemercial sstablishments slong Route 4l and farme north
and south of Route 44 (see photos 7 and 8). In addition, thers are some
recreation arcas and ssnd and gravel operations.



5. Farmington River, Simsbury, Connecticut,
Pettibone Tavern, August 1955 flood.

(Mary Thompson)

6. Farmington River, Simsbury, Connecticut,
Ensign Bickford Co., August 1955 flood.

(Hart ford Times)



7. Farmington River, Avon, Connecticut, looking
north across Route 44, August 1955 flood.
(Hartford Courant)

f

8. Farmington River, Avon, Connecticut, Alsop
Farm looking north, August 1955 flood.
(Hartford Times)




c. Farmington. The flood plain in the town of Farmington is much
lerger than the areas in either Avon or Simsbury. The major portion of
the area 1s being wisely maintained in "open use", i.e., farming, recre-
ation, conservation and sand and gravel operations. Prior to August
1955 residential development had teken place in the flood plain along
Route 202, Town Farm Roed, Girsrd Avenue end Farmington Avenue (Route k)
(see photos 9 and 10). The one industrisl plant in the area is located
on the north side of the river downstresm of the River Glen bridge while
most of the commercial development has teken place along Farmington
Avenus.

19. FLOOD DAMAGES

Flooding in August 1955 in the Farmington River area, extending
from below Collinsville to Tariffville, resulted in a total loss of over
$18 million. This amounts to about 25 percent of the total loss over
the entire basin. Thirteen lives were lost in the town of Farmington
and two in the town of Simsbury. Industrisl losses in Simsbury totaled
over $2 million as s detonator-fuse msnufacturer and an enginesring firm
were inundated by the Farmington River. In addition 2 homes were de-
stroyed, 75 buildings snd 8 farms were demaged in the Simsbury ares.
Following 18 a summary of these losses:

AUGUST 1955 FLOOD LOSSES
LOJER FARMINGTON RIVER BASIN
CONNECTICUT
(Tosses in $1,000)

Town Urban Rural Industrial Utility Highway Railroed Total

Farmington 4,600 50 2,640 2,560 1,520 2,300 13,670
Avon 150  3h0 - - 110 L0 610
Simsbury 700 290 2,040 540 480 b k4,090
TOTAL 5,450 680 4,680 3,100 2,110 2,380 18,ko0

20, CHANNEL TIMPROVEMENTS

In the "cleanup" operations following the flood of August 1955,
channel widening, aligmment changes and the removal. of plers were accom-
plished in Simsbury and at the site of the old aqueduct in Farmington.
At a later date, the dsmaged Polychoke Dam in Tariffville was removed.
These improvements to the river channel are beneficial in minor floods
only.

10



9. Farmington River, Farmington, Connecticut,
high water mark, August 1955 flood, at 30
Farmington Avenue (Route 4) about 500 feet
east of river.

10. Farmington River, Farmington, Connecticut,
high water mark, August 1955 flood, at 37
Farmington Avenue (Route 4) about 550 feet
east of river.

11



2l. FLOOD CONTROL RESERVOIRS

Foll the August 1955 flood the Corps cf Engineers made a study
of the gton River basin and recczmended 3 fiood control dams that
will benefit the communities located within the scope of this study. The
location of these projects is indicated on plate l. To date ome has been
constructed on the Mad River upstreszm of the city of Winsted (sss plate
11). Construction was initiated in June 1961 and ccmpleted in August
1963 (ses photo 11). The Colebrook River dam presently under comstruc-
tion is located om the Wast Branch of the Farmington River in the town of
Colebrook about 3.9 miles upstresm of the mouth of the Still River. Tae
construction of this dam and appurtensnt structures is scheduled for com-
pletion in the f£all of 1968. Plate 12 is a Reservoir Msp of the project.
The third fiood control dsm is to be located in the town of Winchester
about 2 miles southwast of Winsted, Connecticut on Suckar Brook sbout koo
fest above its confluence with Highland Leke. It is anticipated that the
construction of this project, which is presently under design, will be
completed by the fall of 1967. Plate 13 is a Reservolir Map of the pro-
posed dam. Pertinent data for the three projects are summarized in Tsble
1. For purposes of this report all sstimates of future flooding are based
on the assumption that the three flood control dems are in operatiom.

22. FLOOD WARNINGS AND FORECASTING

The U. S. Weather Bursau at Bradley Field is responsible for issuing
flood warnings for the inhabitants of the Farmington River basin. A com-
prehensive network of rainfall and river date rsporting stations has bean
sstablished with cooperative observers. This data is used by the Weather
Bureau to forscast river stages at Riverton, Unionville, Simsbury and
Rainbow along with general forecasts for other points slong the river.

The flood waernings are issusd by teletype simultaneously to the press serv-
ices, State Police, Civil Dsfense, and meny other state and local agencies.
In the event of communication failures the State Police have an emergency
plan for receiving flood warnings and notifying the responsible officials.
Heeding a flood warning can reduce hazards such as seen in photos 12 and
1k, Photos 13 and 15 were teken from the same general locations, respec-
tively, in 1965.

23. EXISTING REGULATIONS

The towns of Avon and Farmington have maintained scme control on the
development within the flood plain. In general, permits have been granted
subject to specisl conditions determined by Subdivision Regulations or
Planning and Zoning Commissions. The three towns do have the power to
adopt additional flood plain ordinsnces according to authority conferred
by Chapter 124 of the 1963 Supplement to the Genersl Statutes. A recent
revision dated 20 April 1965 to Flood Plain Regulations for the town of
Avon, Connecticut is an exsmple of Flood Plain Ordinance and is included

12



11 Mad River Dam, Winsted, Connecticut
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Drajinage Area, square miles

General Blevations, ft. msl
Top of Dam
Flood Control Pool
Outlet Copnduit Invert
Streazbed

Dan
Type of Dam
length of Dam, feet
Maxloum Heigat, feet
Slope, upstream
Siope, downsiream
Top Width, feet

Spillway
Type

Creat Lengtn, fTeet
jaximm Surcharge fHead, ft.
Deaign Discharge, cfs

Outiet Conduit

Type

Size {(I.D.) feet
Control

length, feet

Reservoir StorageAggggcity
Acre-Teet
Inches of Runof?f

Beservoir Area at Spillway
Crest, acres

TABLE 1

PERTINENT DATA - DAMS AND RESERVOIRS

¥Mad River

18.2

996
983
8Lo

818

Barth 111
910

178

1 on 2.5
lon 2.5
25

Uncontrolled side
channel

340
8

30,000

Concrete
4

Uncontrolled
TL0

9,700
10

188

Colebrook River

18

790
761
572
575

Barth & rock il
1,300
223
lon?2
iTon?2
30

Uncontrollad chute

205
24
92,000

Tunnel in rock
i0
3 - 4'x8' hyd. sluice
TT%

98,500 {50,800)*
15.5 (8.0)*

1,210

* Net Storage for ¥lood Control

Sucker Erook

3.3

949
935
881
881

Barth & rock f£111

1,160
68

1 on 2.5
lon3
20

Uncontrolied chute

Concrate

3x3

{ncontrolied

126

1,482
8.1

535



12. Farmington River, Farmington, Connecticut,
looking west from Route 4 bridge, August
1955 flood.
(Hartford Courant)

13. Farmington River, Farmington, Connecticut,
same location as above, February 1965.

15



14. Farmington River, Farmington, Connecticut,
looking west towards Route 4 bridge,
August 1955 flood.
(Hartford Courant)

15 Farmington River, Farmington, Connecticut,
same location as above, February 1965.

16



in this report as Exhibit "A". The 1963 legislature of the State of
Connecticut enacted Public Act No. 435 which directs the Connecticut
Water Resources Commission to establish encroachment lines beyond which
in the direction of the waterway no obstruction or encroachment may be
placed except by permit.

BASIC DATA

2k, MAPPING

Photogrammetry with a scale of 1" = 200', 5-foot contour lnterval,
for the areas in Farmington, Avon end portions of Simsbury were made
avallable by the State of Connecticut Highway Department. Comparable data
for the remainder of the Simabury area were obtained by the Corps of Eﬂgi-
neers with contract services. The mapping for the "Tunxis Reservation
area was developed from enlargements of the U. S. Geological Survey quad-
rangle sheets and modified as necessary by field investigations.

25. PROFILES

The basic profile information was developed from Corps of Engineers
surveys for high water data obtained following the floods of March 1936,
September 1938, December 1948 and August 1955. Current investigations
yielded additional data for the flood of August 1955. The necessary sur-
veys to establish the elevations of these merks were supplied by the
towns of Simsbury and Avon. The stationing for the river profiles was
determined by scaling diastances on the final meps.

26. DISCHARGE RECORDS

The U. S. Geologicel Survey has published records of river stage
and streamflow at 9 locations in the Farmington River watershbed for vari-
ous periods since 1913. In addition, flow data from Barkhemsted, East
Branch, West Branch, Nepaug and Whigville Reservoirs are published by
the U. S. Geologlcal Survey from information furnished by the Water
Bureau of the Metropolitan District Commission of Hartford and the New
Britain Board of Water Commissioners. These records were used to de-
velop the flood-frequency analyses and the elevation of floods as shown
in the maps and profiles included in this report.

PRECIPITATION AND FLOODS

27. PRECIPITATION

a. General. The climate of the Farmington River basin 1s generally

17



moderate, but varies from the southern to northern sections. The southern
part of the basin reflects the effect of lower elevations and is compa-
rable to the climate of the Connecticut River valley. The headwater and
northern section in Massachusetts are affected by more rugged topography

and higher elevations which appear to influence the average precipitation
and snowfall orographically.

b. Precipitation. The average annual precipitation over the Farming-
ton River watershed 1s approximately 45 inches and 1s uniformly distributed
throughout the year. At West Otis, Massachusetts, in the headwaters of the
Farmington River basin, the average annual precipitation for L9 years of
record through 1961 is 45.03 inches. The maximum and minimm annusl pre-
cipitation for the same period was 61.2 inches in 1938 and 35.06 in 19h6.
At Hartford near the lower end of the basin, the average annual precipita-
tion for 57 years of record through 1961 is 42.81 inches. The maximum and
minimm snnual precipitation for the same period was 62.94 inches in 1955
and 33.00 inches in 1941, Table 2 swmarizes average, maximm and minimm

monthly and annual precipitation at West Otis, Massachusetts, Barkhamsted
and Hartford, Connecticut.

c. Snowfall. The aeverage annual snowfall in the Farmington River
watershed varies from about 65 inches in the headwaters to approximately
4O inches in the lower portion. The average annual snowfall recorded at
West Otis, Massachusette for the 25 years of record through 1961 1s 64.8
inches. At Hartford, Connecticut, representative of the lowland area,
the average annual snowfall is 41.5 inches, for 57 years of record through
1961. The snow cover usually reaches a maximum depth in March and bas an
aversge water content of about 3 inches over the basin. In the mountain-
ous areas the water content occasionally accumulates to 6 or more inches.
Snowmelt alone will not cause flooding but when augmented by a severe
storm can result in serious damage.

28. STORMS

a. Types. Storms of 3 general types have occurred in the Farmington
River watershed, namely, cyclonic storms of continental origin, burricanes
of tropical origin and thunderstorms. Cyclonic storms of continental
origin have occurred at all seasons of the year; however, winter storms
are more generally of greater areal extent but do not produce such intense
precipitation centers as storms of the other two types. Thunderstorms are
usually of the convective type and are therefore generally limited to
sumnertime occurrences., These storms are usually characterized by intense
rainfall centers of limited areal extent which often are conducive to
tributary flooding. Hurricane type storms generally occur in late summer

and fall and have resulted in the most devastating floods in the Farmington
River basin.

b. Notable storms. The November 1927 flood in the Farmington River
watershed wes produced by a storm of cyclonic type. An average rainfall of

18
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ITEM & DESCRIPTION

Average

% of Average Anmual
Maxt e ’

Year of Kaximum

Minimom

Year of Minimun

Ave, Snowfall {ummelted)

Average

Average Maximun

Average Mirdmum

Ebsoluts Maximumm

YToar of Absolute Maxiomm
Absolute Minimum

Yean of Absoluts Minizmum

Average

% of Average Anmmal
Maximum

Year of Maxisum

¥irdman

Year of Minisnm

Ave, Snowfall (unmelted)

Average

£ of Averags Anmal
Maximum

Year of Maximum
Yindmum

Year of Minixum

YEARS OF

RECORD

57
57
57
57

1 3.3, 8

3.55
8

6,80
1953
0,73
2955

3.9

7
5.12
1916
1,54
1957

1 -B’

28,0
%I3
19.6

1954
-2k
19L3

2,80
6

L.81
1951
1-13
1957
15,20

3,15

1
5.55
1560
1,53
1957

TABLE 2-§
CLIMATOLOOICAL DATA - HARTPORD, CONNECTICUT

{Elavation 159 Feet, ligﬁ

B APRIL XY JURR  JULT  ADG  SEPT  OCT
PRECIPITATION (Inches)

3,72 3.72 3.s§ s.hg 3.1 L.oo 3.5; 3.07

9 9 9 9 7
9.21 7.66 7.0L g.08 11.2h 21.8T 14,59 11,61
1953 1929 1540 1937 1538 1955 1938 1955
0.29 0.65 0.73 0.66 0.54 0.93  0.20 0,18
1915 1942 1959 1912 1524 1935 1914 1924
7.54 1.L5 T 0 0 [+ o] T

TEMPERATURE {Degrees F,)

37,0 L1.9 8.9 67.6 73,0 70.7 63,7 53.%

L5.7 5T.7 69.L 18.0 83.0 80.7 73.9 63,7

8.3 8.0 k8,2 57.3 62,9 . 60,7 53,5 L3
86 91 -9k 100 101 101 101 91
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6 inches occurred on 3-4 November, which fell on ground already saturated
fron rains during the previcus month. The flood of March 1936 was caused
by 4 distinct storm centers that passed over the northeastern states be-
tween 9 and 22 March. Runoff from these storms was augmented by consider-
able snowmelt. Between 17 and 21 September 1938, a storm culminating with
a hurricane, produced over 10 inches of precipitation on ground already
saturated by rainfall which had occurred earlisr in the month. The flood
of December 1948 was typical of the winter type or cyclonic storm of conti-
nentsl origin. This storm moved slowly northeasterly across New Eugland
and dropped from 9 to 10 inches of rain on frozen ground. In additicnm,
this runoff was augmented scmewhat by snowmelt.

¢. Storms of 1955. The hurricanes of August 1955 were the greatest
recorded storms to occur over the Farmington River watershed., The rain-
fall associated with these storme produced the most devastating flood in
the history of the basin. On 11-1k August, hurricane Connie produced 5 to
9 inches of rain which saturated the ground. Hurricane Diane, following
closely behind Connie, on 17-20 August deposited en additional 11 to 18
inches over the basin. Moilst tropical air became stagnated off the coast
between 1l4-17 October 1955 and agein produced heavy rainfall, totaling
between 6 and 13 inches over the watershed in the Farmington River.

29. FLOOD HISTORY

Major historic floods in the Farmington River watershed date back to
January 1770 and include the floods of May 1801, November 1853, May 185k,
October 1869, December 1878 and March 1896. There is no reliable infor-
mation concerning the magnitude of these floods, although records indicate
that those of October 1869 and December 1878 were severe and caused con-
siderable damage. The Farmington River watershed has experienced 6 major
floods since 1927. The storms that caused these floods heve been enumer-
ated in paragraphs 28b and c.

30. FLOOD FREQUENCIES

The frequency or percent chance of occurrence of peak discharge was
determined from records of all the gaging stations in the watershed. The
method used in the analysis assumes that the logarithmic value of annual
peak flows are normally distributed thereby permitting the application of
standard statistical analyses. This enables the discharge-frequency curve
to be defined by its mean value and standard deviation. Based on a review
of New England river basins which included the 1955 flood, a positive skew
factor of 1.0 was adopted for the Farmington River watershed. The dis-
charge-frequency curves were modified to reflect the effect of Colebrook
River, Mad River and Sucker Brock Reservoirs. These in turn were con-
verted to elevations above mean sea level for use in the profile. Table 3
is a summary of elevation-discharge frequency data modified by reservoirs
for selected locations.
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TABLE 3

FARMINGTON RIVER IN SIMBBURY, AVON AND FARMTRATON
Frequency Data - As Modified By Reservoirs¥*

Elevation in Feet, MSL Elevation in Feet, MSL
Annual Discharge Tariffville Discharge 014 Parms River Glen
Percent, at Road Route 185 Route Lk at Road Route L RR Bridge
Chance Rainbow Upstream Downstream Downstream River Glen Downstream Downstream Downstream

{cfs) (cfs)

Standard Project

Flood 69,500 169.0 171.0 173.2 61,800 175.0 178.9 184.7

August 1955 49,850 168.0 168.2 170.0 59,400 17Lh.6 178.3 184,5

1.0 36,500 161.8 164.3 167.0 40,800 170.4 173.3 182.7
2.0 26,800 157.0 159.8 164.0 30,000 166.9 169.7 181.3
4,0 18,800 152.3 1544 159.8 21,600 163.3 166.4 179.2
10.0 12,500 148.7 150.6 156.0 13,800 158.3 162.0 176.6
20.0 8,850 146.2 148,2 153.2 9,480 154.8 158.7 1747

* Modified by Colebrock River, Sucker Brook and Mad River Reservolrs



31. The annusl percent chance or annual probability In percent are estl-
mates of relative probabilities of future floods of glven magnitudes.
They can be used as reasonable guides provided there is no major change
in the hydrologic characteristics of the basin or in the hydraulics of
the river channel.

32, ANALYSIS OF FLOODS

In 1958 the Corps of Engineers published an Interim Report on Review
of Survey, Farmington River Basin which involved a detsiled study of the
major floods experienced. Following are the general conclusions derived
from these studles:

a. The principal flood producing tributaries in the basin are the
West Branch Farmington and Still Rivers in the upper part of the basin
and Salmon Brook in the lower part. Important streams within these tribu-
taries are:

(1) Clam River entering the West Branch at New Boston.
(2) Mad River and Sandy Brook contributary to the Still River.

b. The analysis also demonstrated that the smaller brooks feeding
directly into the Farmington River such as Morgen River and Cherry,
Burlington and Hop Brooks must have been substantial contributors to
floods.

(1) The East Branch and Nepaug Rivers are effectively controlled
during minor and moderate floods by the water supply reservolrs. Large
floods, however, like the August 1955 flood, overtax the modifying effect
of the reservoirs and high rate of spillway discharge from the water sup-
ply reservoirs contribute to the flood crest on the main river,

(2) The Pequabuck River develops reasonably high discharges at
Bristol and Forestville but these flows are considerably reduced by the
valley storage near ite confluence with the Farmington River,

(3) The extensive flood plain between River Glen and Teriffville
has been inundated during floods with depths up to 30 feet above normal
as illustrated on the Flood Profiles, plates 7 to 9. It has been esti-
mated that the etorage utilized in this flood plain during the 1955 flood
amounted to 150,000 acre-feet, equivalent to 5 inches of runoff from the
watershed, This storage ascting as a resgervoir is very effective in re-
dueing flood crests as indicated in Table L.



TABLE 4

EFFECT OF NATURAL STORAGE
UPON FLOOD DISCHARGES

Peak Diachargg in CFS

Total Inflow Outflow at Percent
Fiood River Glen  _to Storage ~ Tariffville  Reduction
Aug 1955 93,900 109,200 68,500 37.2
Sept 1938 32,330 41,090 29,800 27.4
Dec 1948 31,500 36,200 25,800 28.8
Standerd
Project Flood 85,900 115,750 90,000 22.2

33+ STANDARD PROJECT FLOOD

The standard project flood noted in the sbove table is an event which
can be equalled or exceeded on rare occasions. It 1s the largest flood
that can reasonably be expected to develop with the colncldence of the
critical conditions that heve been experienced in a wide area of New
England. The standard project flood is a severe flood generally utilized
by the Corps of Engineers as the design flood for locael protection meas-
ures (i.e. dikes, floodwalls and channel improvement)} in highly developed
areas, the failure of which might be disastrous. As this flood is in
the reslm of probability, it 1s a measure of the flood potential of the
Farmington River and included for consideration by users of this report.

34. WATER SURFACE PROFILES

The available high water data within the study area were related to
the discharges noted in Table L, thereby developing a stage-discharge re-
latlonship normally referred to as rating curves. These rating curves
were used to interpolate for the profiles of floods modified by reservolirs
a8 shown on plates T through 10.

35. BRIDGES

An inspection of the profiles indicate that with the exception of
Route 189, Route Lk and the River Glen railroad bridge, all bridges (see
photos 16 through 23) will become submerged in a recurrence of the 1955
flood as modified by reservoirs., It is elso evident that due to the
broad flood plain, the bridges do not become restrictions except to a
small degree in minor floods. Access during a flood may be the most
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16. Farmington River, Simsbury, Connecticut,
Route 9 bridge.

17. Farmington River, Simsbury, Connecticut,
Tariffville Road bridge.
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18, Farmington River, Simsbury, Connecticut,
Drake Hill Road bridge.

19. Farmington River, Simsbury, Connecticut,
Route 185 bridge.
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20. Farmington River, Avon, Connecticut,
Route 44 bridge.

21. Farmington River, Avon, Connecticut,
Old Farms Road bridge.
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22. Farmington River , Farmington, Connecticut,
Route 4 bridge

23. Farmington River, Farmington, Connecticut,
River Glen railroad bridge.
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eritical problem where the approaches are at a lower elevation. Table 5
is a sumary of pertinent elevations on the bridges within the study
area.

36. LIMITS OF FLOODING

The extent of flooding shown on plates 2 through 6 were established
by using the high water data and interpolating between contours as de-
veloped on the base maps. An inspection of the profiles indicates that
the area flooded by the experienced 1955 flood is comparsble to the
standard project flood reduced by the reservoir system. Similerly the
area flooded by the minor floods of March 1936, September 1938 and
December 1948 are comparable to the 2 percent annual probabllity flood
reduced by reservoirs. It should be noted that the maps are only approxi-
mate since these flood lines had to be interpolated between 5-foot contour
intervals. Therefore to determine the depth of flooding, for a specific
plece of property, the profile elevations should be related to the actual
ground elevations determined by standard survey methode.

37. USE OF RESULTS

The flood hazerds related to individual properties can be determined
by the use of the maps and profiles as discussed above. It should be
noted that improvement or further restrictions in the flood plain may alter
the locations of any established flood line. In this respect, any reduc~
tion of existing bridge openings due to pipeline crossings, debris or vege-
tation should not be permitted without recognizing its effect upstream.
There are additional data on intermediate floods aveilable in the New
England Division office.

GUIDE LINES FOR USE OF FLOCD PLAIN
AND FOR REDUCING FUTURE FLOOD DAMAGE

38, GENERAL

As indicated by the meps and profiles, a major portion of the flood
plain in the study area will still be subject to inundation after com-
pletion of the flood control reservoir system. Attention must be focused
on safeguarding existing structures from flood demages and on regulating
the type of future development. Existing structures may warrant protec-
tion by structural works of improvement (i.e. wells, dikes, or channel
improvement) 1f economically feasible or by floodproofing measures, Pro-
tection of future developments is contingent upon regulations governing
the type of development consistent with optimum economic use of lend
within a community. Regulations administered by a local government should
have a sound technical and legal basis so as to preclude misuse of the
flood plain which in time of flood could result in demages affecting the
economy of an entire community.
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TABLE 5

BRIDGE DATA
FARMINGTON RIVER - SIMSBURY, AVON AKD FARMINGTON

Clearance

Above

Below

Modified Modified 1955 Flood Modified Modified

Clearance
Modified Above Below = Modified
Bottom Floor SPF
Identification Station Elevation Elevation Elevation _ SPF SPF Elevation
(msl) (msl) (msl} (feet) { feet) mal
Route 189 13.57 167.00 173.00 161.75 5425 158.50
Tariffville Rd. 16.30 153,26 15k 46 169.00 15.74 165,50
Drake Hill Rd. 19.30 156.58 158.78 170.00 13.h2 166.75
Route 185 21.06 16h. 45 167.87 171.00 6.55 168.50
Route Lk 24,29 165.00 172.20 173.00 8.00 171.00
Old Farms Rd. 27.25 167.67 171.37 176.25 8.58 17k, 75
Route L 30.50 173.25 179.25 179.50 6.25 179.25
NYNH&H Railroad  33.75 202,86 213,19 185.00 17.86 184,50

1955 Flood
faet

8. 50

18.36

1 Flood
i feet ’

12.24
10.17
4,05
6.00
7.08

6,00



39. There is sufficient flood-free land in the three communities to ac-
commodate the residentisl growth without using the flood plain of the
Farmington River. However, the expansion for commerclal or industrial
lands is generally esteblished by a growth pattern of long standing in
the commnities, i.e., the more desirable land is edjacent to present de~
velopments or major highways bordering on the flood plain. It generally
becomes a question of economics as to whether a developer uses the flood
plain or uses a nonflood plain site. Too often developers seem 1O over-
look the detrimental factors when estimating the value of e flood plain
site. Some of these factors which may not recelve proper conslderation
are: effect of filling, flood losses, cost of protective memsures, cost
of floodproofing and coet of insurance. It therefore appears that some
local guldance or control is desirsble to insure that proper consider-
ation is given to developing a flood plain. '

40, PILLING OF THE FLOOD PLAIN

‘Regulations to control the filling of a flood plain are the most
aifficult to define. This difficulty arises unless a complete long range
plan of development for use of the flood plain has been evolved. Too
often permits for filling are reviewed by local Boards on pilecemeal basis
which independently may not appear serious, yet combined could aggravate
the £1lood problem of a community. The Connecticut State Act 435 recog-
nizes the problem and requires that aspplications be reviewed ". . . with
due consideration given to the results of similexr ancroachments con-
structed along the reach of waterway.” '

41, The problems of filling ere twofold. First, the filling of a flood
plain can reduce the cross section of the valley which can becoue & re-
striction and thereby raise the river stages upstream for any given dis-
charge. Second, filling csn aggravate conditions downstream. In this
case the valley is very broad so it is possible to fill and still leave a
waterwvay area large enocugh for the passage of a flood without increasing
river stages upstream. However, the act of filling has eliminated a
natural flood control reservoir which benefited downstream communities.
This is the case of the Farmington River in Fermington, Avon and Simsbury
as demonstrated in Table 4. Therefore, any potential filling should be
coordinated among the three towns to determine its effect on conditions
both upstream and dowmstream.

42, FLOOD PLAIN REGULATION

Both channel encroachment lines and flood plain zoning should be
established to reduce future flood demages. As stated in paragraph 23,
the three towns and the state have the statutory authority for establish=-
ing these regulations. The ultimate goal is to provide for the highest
type land use consistent with the flood threat. These controls can be
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implemented by the use of specific regulations such as subdivision regu-
lations, building codes and local ordinances. For these controls to be
effective, it is necessary that there be a public understanding of the
general problem, degree of risk, and the avalilable alternative actions.
The regulations must be clearly defined so any land owner involved can
evaluate the benefits he will derive along with the rest of the community.

43. CRITERIA FOR ESTABLISHING FLOOD PLAIN USE

a. Chennel encroachment lines. The establishment of channel en-
croachment 1ines regulates any activity, buillding, filling or encroach-
ment within such lines which could impede the free discharge of the
stream or reduce channel storage, thereby causing harm to others. Under
section 7-147 of the General Statutes of Connecticut, 1958 revision, the
towns of Simsbury, Avon and Fermington have the authority to establish
encroachment lines along the Farmington River. The State of Connecticut
through its Water Resources Commission exercises this same authority and
in addition, the suthority to change lines set by the towns. The pro=-
gram of the Water Resources Commission will eventually cover this area of
the Farmington River.

b. Flood plain zoning, Flood plain zoning would be administered
locally by Planning and Zoning Commissions in each town. The use of land
lying within the flood plain zones would be subject to local interpre~
tations similar to other types of zoning authorized for the general wel-
fare of the commmnity. The aim of such an ordinance would be to estab=
1ish the best long range use of land and area development. This can be
determined through studies by the local planning groups and has been done
by Avon and Farmington.

Recognizing the degree of risks involved, conslideration may be glven
to retaining land at lower levels for open use such as parking areas,
parks and recreation areas. Any structure permitted should be of the type
that would not be a restriction nor be used for normal habitation and
could be submerged without serious consequence. In the higher elevations
of the flood plain, structures for commercial or industrlal uses might be
permitted, provided the structure is not a serious encroachment on the
cross section of the valley and provided the first usable floor is above
a prescribed elevation or floodproofed.

In preparing flood plain zoning, similar to those established by
Avon and Farmington, each town must evaluate what its individual require-
ments will be and then in cooperation with the other towns and the Water
Resources Commission, regulations beneficilal to all concerned may be de-
termined. Additional engineering surveys end hydraulic studies may be
required to analyze all of the proposed developments. The need for close
cooperation among all interested agencies cannot be overstreased.

c. Subdivielon regulations. With zoning regulating use of the Tlood
plain, subdivision reguletions may be amended to minimize the flcod haz-
ards to uses permitted in the flood plain. :
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d. Building codes. Local building codes and plenning board regu-
lations can he used to enforce the requirement of minimum elevations for
floors or basements. These rules could provide for a minimum requirement
concerning the safety of the structure for the preservation of life and
health., This can be accomplished by refusing a permit for construction
in a flood-prone ares unless the hazards are eliminated by providing ade-
quate drainage facilities, by providing a protective wall, by suitable
£ill, by raising floor levels, by floodproofing or combinations of these
methods. ‘

e. Other method of control. Outright purchase of lands by the
towns, possibly coupled with open gpace conservation programs, form an
effective meens of control in the flood plain. In addition, other agen-
cles such as mortgagors, can assist by denying funds for comnstruction
within flood-prone areas. Similarly, insurance companies cen limit thelr
coverage of structures proposed for comstruction in the flood plain.

44, OTHER METHODS OF REDUCING FLOOD LOSSES

As en adjunct to restricted flood plain regulations, flood losses
may be reduced by several other meauns.

a. Floodproofing. There is much that individual owners can do to
reduce flood damages to structures presently located in the flood plain.
Some of these measures are:

(1) Controlling seepage through walls.

(2) Installing gates and valves on sewer and dralnage lines.

(3) Anchoring of structures to the foundations.

(4) Permanently closing unnecessary openings in walls.

(5) Protecting foundations which might be subject to undermining.

(6} Protecting interior contents by elevating, covering or
coating.

(7) Regrading of land arocund the building.

(8) Comstruetion of floodwells to isolate structures from
floodwaters.

b. Flood warninge and evacuation. Effective use may be made of the
existing warning network throughout the three towms to provide for evacu-
ation of personnel and installation of temporary flood protection meas-
ures, Officlals of the towns should meke sure that the Weather Buresau
warnings are related to local conditions. This can be accomplished by




evacuation schedules indexed to river gages possibly located at bridges.
Householders should familiarize themselves with motors and other equip-
ment subject to damage by flooding and the means to be taken to move the
eritical items to higher elevations., Industrial and commercial plants
in addition should maintain a minimm of stock in flood-prone areas and
be ready to move this as rapidly as possible.

¢. Channel maintenance. Another effort by which the towns can help
keep the level of floods down is to maintain a continuous surveillance
of the stream to prevent unauthorized dumping, remove fallen trees that
may become temporary debris dams and keep bridge openings clear of debris
and vegetative growth.

CONCLUSIONS

45, GENERAL

After completion of the proposed flood control reservoirs, an ex-
tensive flood plain will still exist in the towns of Simsbury, Avon and
Farmington. To date there has been prudent use showing respect for the
river. However, with the pressures of community expansions, proper flood
plain regulatione as have been or are being developed by the towns can be
of great value in achieving orderly future growth and preclude the need
for additional costly flood control improvements. Where the flood plain
acts as an effective flood control reservoir, care will have to be exer-
cised in the control of filling permitted. This can only be accomplished
through a coordinated effort by the three towns and the State of Connecti-
cut Water Resources Commission.

REMI O. RENIER
Colonel, Corps of Engineers
Acting Division Engineer
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EXHIBIT "A"

AVON, CONNECTICUT
REVISIONS TO FLOOD PLAIN REGULATIONS
20 APRIL 1965

For the purpose of these regulations the flood plain shall bYe
all land adjacent to the Farmington River which falls below
the August 1955 flood line, modified to compensate for subse-
quent flood control measures, as determined by the U, S. Army
Corps of Engineers and based on elevatlons established by the
U. 8. Coastal & Geodetic Survey. These elevations are incor-
porated as part of the zoning regulations and are shown on a
flood plain graph for both the easterly and westerly reaches
of the Farmington River.

In the flood plain no buildings or structures shall be built
and no lend shell be used or filled except in conformance
with these regulations and all other requirements of the ap-
plicable zone.

Permitted uses:
Agriculture, farming, forestry and nurseries.
Special Exceptions:

The following special exceptions may be permitted within the
flood plain when authorized by the commlssion as a special
exception after a public hearing. In considering the grant-
ing of special exceptions the commission shall give due con-
sideration to the effects of such exceptions on persons and
property within and without the flood plain area. In ad-
dition, the commission shall teke into account public safety,
the avallability of public facilities, services, utilities,
and improvements, and whether a traffic or fire hazard will
be increased or created, end whether such use will depreciate
the value of neighboring property, or alter the neighbor-
hood's essential characteristics, or be detrimental to the
neighborhood. A fee of $25.00 must accompany each appli-
cation.

Public and private open type recreational uses, including
golf, tennis, equitation, swimming, boating parks, gome
farms and athletic fields.

Municipal sewer plant or public utility structures not sub-
Jeet to major flood damage.



1.04,06
1.04.07
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1.04.09

1.0k,10

Parking areas ag an accessory use.
Buildings, structures and signs accessory to a permitted use.

Accessory uses to special exceptions shall be included in the
application for approval.

Filling of land within the flood plain subject to the following
requirements:

(1) Application for special exceptions within eny encroach-
ment lines established by the Connecticut Water Resources
Commission shall be considered and approved only with the
approval in writing of the said State Water Resources
Conmissioner,

(2) Applications shall include a plen prepared by an engl-
neer showing the existing and proposed contours and the
effect upon flooding and drainage conditione on ad Jacent,
properties. The engineering plen shall show the location
and elevation of all proposed buildings and building per-
mits shall be issued only for bulldings shown on such ap-
proval plans.

a. Filling of land for the purpose of bullding con-
struction shall be logical extensions of land lying
at higher elevatlions.

b. Filling of land shall not retard the flow of the
stream or significantly reduce the volume of the
storage which alleviates flooding elsewhere.

In a bullding to be used for human occupancy, no story or
floor level to be so used shall be built below the flood plain
level established by these regulations and all required prin-
cipal end fire exits shall have access to ground or a gtruc~
ture leading to ground having continuous elevatlon above the
flood plain level. Any story or level or portion of a build-
ing used for parking, storage or mechanical equipment may be
built below the flood plain elevation provided the building
construction 1s designed to remove the hazards of flooding.



GLOSSARY

BUILDING CODE. A collection of regulations adopted by a locael
governing body setting forth stendards for the construction of buildings
and other structures for the purpose of protecting the health, safety,
and general welfare of the public.

CHANNEL,, A natural or artificial watercourse with definite bed and
banks to confine and conduct continucusly or periodically flowing water.

DISCEARGE. (Rate of Flow). The guantity of water passing along 2
stream per unit of time such as cubic feet per second.

DRAINAGE AREA. The area (acres, square miles, etc.) from which
wvater is carried off by a dralnage system.

ENCROACHMENT LIIES. Leteral limits or lines along streams or other
bodies of water, beyond which in the direction of the stream or other
body of water no structure or £i11 maey be added without a permit.

FLOOD. Any temporary rise in streamflow or stage that results in
significant sdverse effects in the vicinity.

FLOOD OF RECORD. Any flood for which there is reasonably reliable
data useful in technical analyses. Ordinarily the term is used to refer
to "maximum flood of record," '

FLOOD PEAK., The highest value of the stage or discharge attained
by & flood; thus, peak stage or peak discharge.

FLOOD PLAIN. The relatively flat lowlands adjoining a watercourse
or other body of water subject to overflow therefrom.

FLOOD PLAIN REGULATIONS, A general term spplied to the full range
of codes, ordinances, and other regulations relating to the use of land
and construction within flood plain areas. The term encompasses zoning
ordinances, subdivision regulations, building and housing codes, en-
croachment lews, open area regulations, and other similar methods of
control affecting the use and development of flood plain areas.

FLOOD PROFILE (BACKWATER PROFITE)}. The longitudinal profile as-
sumed by the surface of a stream of water flowing in an open channel.

FLOOD PROOFING. A combination of structural changes and adjustments
to properties subject to flooding primerily foxr the reduction or elimi-
nation of flood damages.




FLOOD VOLUME. The total volume of runoff during a flood, which 1s
equal to the aversge Tate of flow rultiplied by time (flood duration).
The term "inches runoff® is sometimes used to designate flood volume,
vwhich means that the flood volume would cover the drainage area above
the point of measurement to a uniform depth equal to the number of inches
specified.

FLOODWAY .

(1) Designated. The channel of a stream and that portion of
the adjoining flood plain designated by a regulatory agency to provide
for reasonable passage of floodflows.

(2) BNatural. The channel of the stream or body of water and
that portion of the flood plain that is used to carry the flow of the
flood.

GAGE,

(1) A staff graduated to indicate the elevation of a water
surface,

(2) A device for registering water levels,
GAGING STATION. A selected section in a stream equipped with a gage

end facilities for measuring the flow of water; a place on a stream where
data are gathered by which continuous discharge records may be developed.

HISTORICAL FLOOD. A known flood which occurred before systematic
recordkeeping wes begun for the stream or area under consideration.

LEVEE, A dike or embankment for the protection of lands from
tnundation.

MAXIMUM KNOWN FLOOD. The largest kmown flood which has occurred in
a region whether it 1s an historical flood or a flood of record.

WATERSHED. The area drained by a stream or stream system.

ZONING ORDINANCE. An ordinance adopted by & local governing body,
with authority from a state zoning enabling lew, which under the police
power divides an entire local governmental area intc districts and,
within each distriet, regulates the use of land, the height, bulk, and
use of buildings or other structures, and the density of population for
the purpose of protecting the health, safety and general welfare of the
public.
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