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MEMORANDUM

TO: DEP-Hydrology Ressarch Committee
FROM: James G. MacBroom, P.E.
Milene & MacBroom, Inc.”
DATE: August 13, 1998
" RE: Applied Single Runoff Event Simulatioln (Hydrology) Computer Models
A. Introduction

Single event simulation computer models such as the NRCS "TR-20 Hydrology" and U.S. Army

Corps of Engineers "HEC-1" are in widespread use to determine peak flow rates in ungauged
watersheds. '

The models are used for the planning and design of dams, bridges, culverts, channels, and flood
storage detention basins, plus are used for reguiatory permit applications.

They continue to have broad support among the regulatory agencies and municipal engineers, even
though there is a general consensus that peak flow results are often higher than analysis of stream
gauge results. A careful review of the liferature, instruction manuals, and review of actual models
indicates many users are not utilizing the model's flexible input options, resulting in excessively high
flow predictions. Consequently, it is important to be aware of specific methods of developing input

data to best represent watershed runoff conditions and to minimize overly conservative or
unreasonable assumptions.

The comments below are applicable to the TR-20 model and to the HEC-1 model when using the |
curve number (CN) input data option. They are intended as guidelines on how to develop custom
site specific input data to improve watershed parameters and to re-emphasize basic modeling

procedures. For example, in many cases, the user manuals allow and encourage development of
custom CN parameters, but most users opt for the higher default values.

Note that it is always desirable to check computer model results against nearby gauging stations and
their statistical flood frequency analysis prepared by USGS. In large watersheds with little storage,

the USGS regression equations may also be used. For small watersheds under 200 acres in size and
with little storage, the Rational method remains viable for determining peak flows. .
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B. Subwatersheds

1. Computer mode! results appear to improve when large watersheds are subdivided
into numerous small subwatersheds. Special care should be used to emphasize
homogeneous watersheds with similar soils, land use, and topography. On
watersheds with diverse CN values, it may be desirable to split the watershed into
smaller areas rather than use the average CN value.

2. There are hydrologists who believe that the directly connected impervious cover in a
basin should be considered separately from pervious areas (Golding, 1997). A single
subwatershed with dispersed impervious cover may be represented by using two
separate hydrographs, one for pervious areas and one for impervious areas {with

- separate CN, TC values) and then combining them. By evaluating pervious and

impervious areas separately, the errors in averacrmg their CN and TC values can be
minimized.

3. The "reservoir routing" of hydrographs through impoundments, lakes, wetlands and
constricted areas is an important part of the models. A review of numerous models
indicates users often omit potential storage areas. The modeler should attempt to
evaluate all possible storage areas as they have a large influence on the final results.

Note that in some cases road culverts with high embankments may delay runoff and
should be treated as a reservoir.

4. The use of the channel routing techniques are specially impdrtant when using small
. subwatershed with limited time of concentrations and where overbank flow occurs
on floodplains. The SCS TR-20 channel routing procedure (ATKIN) is awkward but

technically sound. It reduces peak flows due to both channel storage and travel time
through the reach.

The size of the simplistic prismatic cross section used to determine the X and M
coefficients should represent the cross section at the estimated flow rate. The cross
section values for a two-year flood contained in a channel are not always suitable for
a 100-year event that flows on a broad floodplain. In the latter case, the "channel”
width used in the computations approaches the floodplain width. Typical values of
"X" range from 0.01 to 10, with the lower values representing lower velocities and
increased attenuation. The values of "M" range from 1 to 2. The lower values of M
represent lower velocities. The reach lengths should be over 500 feet. Small reach

lengths do not provide attenuation and may have a travel time less than At main time
increment.

5. The HEC-1 model provides five alternate methods of routing hydrographs through
channel reaches. A careful review of the channel characteristics is necessary to
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select the most appropriate method. The attached table (USACOE, 199'6) provides
some guidelines. The "Munsingum-Cunge" method is generally preferred.

- Some watersheds have very irregular topography that may have areas draining to
isolated depressions or vernal pools without any type of discharge to riverine systems
and which are not visible on standard USGS topographic maps. The TR-20 and
HEC-1 user manuals do not address this condition. This situation can be handled by
reducing the watershed area to reflect only the effective runoff producing area.

C.  Runoff Curve Numbers

The SCS runoff curve number (CN) is an empirical system to determine surface runoff volumes
from specified rainfall. While there are questions about the fundamental theory for the curve
number, this topic is beyond the scope of this paper. However, there is much that can be done to
improve their application. SCS publications provide recommended values of CN as a function of
soil types, vegetation, and land use. The TR-20 model user manual does not provide data on how to
develop CN values, so most engineers use the TR-55 tables. However, earlier SCS publications
(NEH4, 1972) provide the raw data. Unfortunately, the original research of the CN values was
rather limited and poorly documented (Hjeimfelt, 1991). In urban areas, the published values are
using conservative assumptions. Therefore, skilled modelers need to understand how CN values are
established and use their judgment in adjusting them for specific watersheds. Use of a fixed CN

value is questionable because the percentage of precipitation that becomes runoff should vary with
rainfall intensity. : :

A revised form has been prepared for use in computing the subwatershed runoff curve numbers
(CN). The revised form provides space for adjusting the hydrologic soil group for disturbed or urban

conditions, and for modifying the CN value for disconnected impervious areas. The following
comments on determining the CN value should be considered:

I. The TR-55 manual (June 1986) allows one to deviate from the published natural soil types in

urban areas where the soil profiles and infiltration rates have been modified. For example, a
natural type D soil may be cut, filled, or regraded, then covered with a pervious type B

topsoil. TR-55 appendix-A, page A-l, recommends the following adjusted soil types in
disturbed areas:

HSG Soil Textures Runoff Potential
A Sand, Joamy sand, or sandy loam Low
B Silt loam or loam : Moderate
C Sandy clay loam High when saturatec
D Clay loam, silty clay loam, sandy clay, High

silty clay or clay
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The CN value for ponds and lakes is 98.

3. The 5CS recommended CN values published in TR-53 for developed areas assume relatively
high levels of impervious cover. The percentage of impervious cover assumed for each land
use in the TR-55 manual are tabulated below. A literature and site plan review indicates that

the TR-55 published CN values for residential areas are consistently higher than local land
-use practice in suburban Connecticut towns.

Site specific CN values can be measured or computed for specific watersheds, based on -
zoning, rather than using default values. MMI has computed impervious cover values for
residential areas based on typical Connecticut stic plans and zoning as noted below. The
values are compared with TR-55 and other published studies. The results below suggest that
the impervious cover levels used in TR-55 and other SCS publications to determine CN
values are generally on the high side, Jeading to high CN values.

Total Impervious Cover,
- %o of Watershed

Debo & Reese  Alley & Veenhuls

Land Use SCS TR-35 (1995) (1982 MMI
1/8 acre. Res. 65 30-49 40
1/4 acre Res. 38 30-49 _ 31
1/3 acre Res. 30 ' 22-31 24
1/2 acre Res. 25 30 13-16 20.
1 acre Res. 20 12 13-16 13
2 acre Res. 12 ' 6 11
Commercial 85 75 ’ 88 - Varies
. Industrial 72 a0 : 60 - 60
Apartment 60 60 Varies

4. A U.S. Geological Survey study perfofmed in coﬁjunction with the New Jersey Department-

of Environmental Protection (Stankowski, 1972) also studied the range of watershed total
impervious cover levels as a function of land use with the following findings:
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Total Impervious Cover, Percent
_ of Watershed for Various Densities
Land Use Low Medium High
Single-family Residential 12 25 40
Multiple-family Residential 60 70 80
Commercial - 80 50 100
Industrial 40 70 90
Open Space, Recreational =~ = 0 0 0
The hi’ghest mmpervious cover values were found in higher density urban centers, and the
lowest values in rural areas. The New Jersey USGS impervious cover range inl residential
areas is consistent with MMI computations and the data by Alley and Veenhuls. The data
indicates that the SCS TR-55 assumed impervious cover values are generally higher than
published data.
3.

Field observations and published literature indicates that many impervious areas drain onto
pervious soils that allow: some infiltration to occur, thereby reducing the effect of impervious
areas. For developed areas, the SCS curve numbers in TR-55 assume that all impervious
areas are connected to and discharge directly into drainage systems, or have concentrated

shallow flow to a drainage system preventing subsequent infiltration into pervious soils (See
TR-SS Table 2-2a, footnote 2).

If the runoff from the impervious area passes over a pervious area as sheet flow, it will be
subject to infiltration and swrface storage and is not considered as an effective impervious
area (Prandit and Gopalakrisknon). .

New CN values can be computed with the effective impervious cover, or Figure 2-4 in TR~
55 can be used to reduce CN values for watersheds with extensive "Disconnected”

- impervious arcas. This often applies to parking lots without curbs or catch basins, and roof
runoff discharging overland. The key issue is to determine what percentage of the total
impervious cover is effective in producing runoff.

a. MMI has recomputed residential CN values for each soil type based upon the
assumption that the road and driveway impervious areas are effective and connected
directly to drain systems, but the roofs are not connected to a central storm drain
system. This is a very common condition, especially for larger Jots.
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CN Values
Residential Areas

MMI Values, With

Standard Disconnected
SCS TR-55 Values Rooftops

Land Use A B € D A B € D

1/8 acre. Res. 77 85 90 92 52 68 78 B4

1/4 acre Res. 61 75 83 87 © 50 68 77 84
1/3 acre Res. 57 72 8l 8a ‘

1/2 acre Res, 4 70 80 85 47 66 77 23

lacreRes. = 51 68 79 84 43 64 75 81

2 acre Res. 46 65 77 82 40 60 74 80

b. In an article published in the ASCE Journal of Hydraulic Engineering, two USGS
researchers (Alley and Veenhuls) tabutated the impervious cover and effective
impervious cover for 19 urban watersheds near Denver. Their data suggests that the

effective impervious aréa in residential areas is only about 60% of the.total
impervious cover.

Their equation for effective impervious area (EIA) 1s:
EIA =0.15(TIA)1 41
TIA = Total Impervious Area, % of watershed

The article indicates that the use of TIA instead of EIA in hydrologic models will
overestimate runoff volumes and peak flows for ungauged watersheds.

c. Sutherland (Fall 1995) provides a summary of USGS research on effective
impervious cover in 40 watersheds in Oregon. In order to get more accurate
estimates of runoff, ineffective impervious areas that do not contribute to runoif
should be subtracted from the total impervious area to get the effective value. Using
USGS data, Sutherland developed a series of equations to estimate the effective
impervious cover in four types of basins:

» Highly Connected Basins - Roads with curbs and storm drains, no drywells or
infiltration units, roof runoff connected to storm drains or to street. This is
typical of many urban areas.

EIA =04 (TIA} 2
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Residential
Land Use

1/8 Ac
1/4 Ac
1/3 Ac
172 Ac
1 Ac
2 Ac

Formula

Average Basins — Roads with curbs and storm drains, no dry wells or infiltration
units, few roof runoff connections to storm drains. This is typical of many
suburban areas with modern curbed roadways with storm drains, but where the
driveways and roads do not necessarily drain directly to the road or storm drain.

EIA = 0.1 (TIA)L.S

Moderate Connected Basins — 50% of urban areas are without storm drains, some
swales and ditches in use, most rooftops not connected to storm drains, fow
drywells or infiltration units. This condition is typical of many older
neighborhoods where many streets lack curbs or storm drains.

EIA = 0.04 (TIA)1-7

‘Low Connected Basing — Few urban areas with storm drams or 70% of areas
drain to drywells or infiltration areas.

EIA = 0.01 (TIA)2.0

The total impervious cover areas determined by MMI for residential areas {paragraph
C3) have been combined with the Sutherland (1995) equations to estimate the
_effective impervious area correspondmg to four levels of connectivity, as noted

below:
Effective Impervious Cover, % of Watershed
MMI Highly Average Moderately Low USGS Denver
TIA % Connectad* Basing* Connected* Connec_tivity* Range**
40 334 253 2‘1.2 16.0 18-32
31 24.6 17.3 137 96 11-19
24 18.1 11.8 8.9 5.8 11-19
20 14.6 8.9 6.5 410 7-10
13 : 8.7 4.7 3.1 1.7 . 710
11 7.1 3.6 2.4 1.2

0.4(T)* 0.1(5)" 0.04(T) 0.01(T)*®

Computed based upon the Sutherland equation using MMI TIA.

wok

Range of values found in Denver watersheds by Alley & Veenhuls.
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The effective impervious cover results for basins with Sutherland's "average
connectivity" are very similar to the range of values found in the Denver area USGS
study (Alley and Veenhuls, 1983). As expected, the effective impervious cover

values for basins with moderate and low levels-of connectivity are be[ow the range of
values in Denver.

MMI has recomputed composite CN values for residential land uses and soil types.
They are based upon the MMI estimated impervious cover (paragraph C3) modified
by Sutherland's net effective impervious areas, with average connectivity. The CN
values for the pervious areas of building lots less than one acre are based on SCS

open space.CN values, while larger lots assume that the pervious area is 25%
wooded. .

MMI Composite CN Values*
Effective Impervious Area Plus Pervious Areas. Average Connectm‘w

CN Values by Soil Types

Lot MMI T |

Size . BIA A B C D

%

1/8 Ac 253 54 70 80 85
1/4 Ac 173 49 67 78 83
1/3 Ac 11.8° 46 65 77 82
1/2 Ac 89 44 64 76 82
1 Ac 47 40 61 74 80
2 Ac 3.6 39 60 73 80

* ON = [(E1A)98] + (100 — EIA) (Pervious CN) + 100.

The above values are quite similar to those determined in paragraph C5A.

Similarly, residential CN values may be computed for watersheds with higher or
lower connectmty

The SCS CN values used in TR-55 Table 2-2a for open space (lawns, parks, golf
courses, cemeteries) are based upon poor, fair, and good pasture conditions. The
three CN classes are listed at <50%, 50% to 75%, and >75% ground cover.

The TR-55 CN values for open space have been found to correspond exactly with
Figure 22-23 from Chow's Handbook of Applied Hydrology, using assumed ground
cover densitiés of 30%, 65%, and 90% cover. In Connecticut, where grass lawns are
seldom in the form of pastures and are usually providing full ground cover with few,
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if any, areas of bare soil, it will often be appropriate to use the Chow Figure 22-23
CN values for 100% ground cover rather than the higher SCS CN values for >75%
ground cover as shown below.

CN Values by Soil Type
Ground A B C D
Caover
Actual %
Open Space (lawns, parks, golf courses, cemeteries, etc.)

TR-535 Poor Condition (grass cover.< 50%) ~ (30%) 68 79 86 89
"TR-55 Fair Condition (grass cover 50% to 75%) : (65%) 49 69 79 84
TR-55 Good Condition (grass cover > 75%) (50%) 39 61 74 80
MMI Excellent Condition 100% 36 55 70 80

The above table indicates that the reasonable assumption of 100% ground cover ir

most open space areas will reduce the CN values for open grass areas on A, B, and C
soils.

9. Connecticut has extensive woodlands with both tree canopies and shrub tayers with
ground cover. Common practice in use of hydrology models is to assign CN values
to these areas based upon the published TR-55 values for "woods." A review
indicates these values may overestimate runoff in Connecticut forest lands.

The published CN values for "woods" in the TR-55 Table 2-2¢ are based upon small
farm wood lots, occasionally grazed or cut for firewood, This represents a disturbed
woodland, similar to small wooded areas in residential neighborhoods. The values

do not correspond to a mature forest land cover as found in rural areas of Connecticut
and will overestimate CN values. Other references are available.

The SCS Hydrology Manual (NEH4) and Chow's Handbook of Applied Hydrology
(1964) both provide guidance on selecting CN values for humid forested areas. The
key factors are soil types and the thickness and condition of the humus organic
material on the forest floor. The humus consists of porous partially decomposed
organic material, mixed with mineral soils, in the O1 and Al horizons. A review of
the county soils surveys indicates Connecticut woodland soils typically have three to
eight inches of humus. Based upon an assumed four inches of a loose humus, the
hydrologic condition is IV, with the following CN values (NEH#4, Fig. 9.2):

CN Values by Soil Type
A "B C D

Forest;-f}"Humus 30 50 60 67
TR-55 Woods, Good Condition 30 55 70 77-
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The abbve CN values for forest with four inches of humus are much lower than the
commoniy used TR-55 values. CN values for forests Wlth other humus conditions
can be obtained from the attached figure.

B. Time of Concentration

The time of concentration {TC) input data for the TR-20 and HEC-1 models is an important input
variable and has a significant impact on the final computed peak flow rates. In small watersheds, the

overland flow component of the TC is critical. In larger watersheds, the channe! travel times- and
routings tend to dominate overall lag periods.

The preferred procedure is to utilize a modified version of the three step "velocity method" as

1.

described in TR-55. The recommended procedure is:

- The "sheet flow" (also called overland flow) component is used as per TR-55. The flow

length varies, from as little as 100 feet in irregular topography that channelizes the water, to
several hundred feet on smooth permeable soils that delay concentrated flow. SCS suggests

a 300-~foot limit, while Haan (1982) recommends up to 450 feet, depending on site
conditions.

The "shallow concentrated flow" component of the time of concentration can be determined
with or without using TR-55 figure 3.1. The figure is based on the Manning equati on with
fixed predetermined values of Manning Equation Roughness factor "N" and hydraulic radius
"R". Instead of using these fixed values, one may use the Manning equation with appropriate
values of "N" and "R". The attached page from the King County (Washmgton) Surface
Water Design Manual provides suggested values.

The "channel flow" velocities should normally be computed with the Manning equation as in

TR-53, with special attention to selecting appropriate "N" values and depths for each channel
segment. '

In computing the channe] slope, it is important to omit the vertical grade differences that

occur over short lengths, such as waterfalls, rapids, and sudden drops, because their inclusion
would alter the mean channel slope (Chow, 1964). -

It is important to use multiple stream reaches for determining flow velocities with the -
Manning equatton, each with a uniform slope, rather than averaging overall slopes. The sum
of travel times for a steep segment and a flat segment is much greater than the com posite

travel time of an equivalent average slope segment due fo the non-linear terms in the
Mannings equation, :
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" For large floods, much of the water flow is on the vegetated overbank floodplains rather than

~ in the comparatively smooth channel. Use the appropriate composite friction coefficient for
computing the time of travel.

6. The tlow velocities of a two-year flood in a channel are different than for a 100- -year
overbank flood. It is not always approprlate tousea smgle TC value for a wide range of
flood depths.

- The computed flow velocities should be checked by comparing them to the threshold

velocity of the observed bed material. For example, computed velocities of five feet per
second are not reasonable on a fine sandy bed which would have been eroded.

8. Do not use the SCS Lag method of TC.

9. The time of travel through small ponds and fakes is zero. For }ar'ge lakes, use the wave
equation to determine the lake's wave velocity and travel time. The following velocities
tesuft:
Water
Depth, FT - Velocity, EPS

2 8.0

4 ) 11.3

8 16.0
10.

Many natural channels in the upland portions of Connecticut have relatively steep gradients.
The computation of mean velocities for use in the time of concentration, using standard
steady state uniform flow techniques (Mannings equation) can lead to supercritical flow

conditions and velocities, with a rapid time of concentration leading to high peak flow
predxctlons

Research shows that s_upercritical flow in natural channels seldom occurs over long reaches
(Trieste, 1992). This is due to high friction roughness, formation of riffles or chutes with
mild gradient pools, and energy dissipating hydraulic jumps.

Channels with Froude numbers over 1.0 (supercritical) are very erosive and tend to readjust’
into cascades/riffles with flat pools {Anderson et al, 1996). This reduces mean velocities and

“increases TC. Reasonable mean channel velocities can be assumed to have an upper limit at
critical depth. For steep sheds, this is approximated by:

v =3.81Rr®83g0.12
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1.

Precipitation

Rainfall totals used in the TR-20 model are not automatically adjusted for annual or

partial duration data sets. The conversion from annual data series to partial-duration
series is:

Frequency  Conversion Multiplier

2 1.13
5 - 1.04
10 1.01

25 1.00

The point rainfall data from publications such as TP-40 and HMR-35 should have a
watershed area adjustment for basins greater than 10 square miles. The HEC-1

model has an optional step to do this. In the TR-20 model, it can be dene manually
using the adjustment factors in the HEC-1 manual. This adjustment reduces the net

rainfall depths because intense storm cells have a discrete size and seldom cover
large watersheds uniformly.

The TR-20 model has seven pre-coded rainfall distributions. The Type III storm
pattern is used as the standard in Connecticut, and reviewers generally object to use
of alternatives. The precipitation data in TP-40 and HMR-35 can be used to create
site specific rain distributions in lieu of the standard SCS Type 11l

Time Increment

I

(8]

The main time increment affects the number of points used to define hydrographs.
The TR-20 and HEC-1 models both have a limit of 300 points which may not allow
use of small AT values for long duration storms. Ideally, the At value should be 0.1
to 0.3 TC so that the rising limb of the hydrograph has several computed points. It is
difficult to select an ideal At value when the subwatersheds vary in size. For very

small subareas, At maximum is 0.5 TC of smallest subarea. Typical values are 0.1 to
1.0 hours.

Avoid use of subwatersheds with a larger TC range, particularly with the TR-20
model, as the computer may not evaluate the peak points on small hydrographs.

The At value may be changed (increased) part way through a run by using a new
increment card in the TR-50 model.
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. Lag Time

The SCS hydrology methods use the watershed's time of concentration as a key input data relating to
unit hydrograph development. Internally, the TR-20 program computes unit hydrographs based on
watershed lag. The watershed lag is generally defined as the time interval between the centroid of

rainfall to the center of mass of runoff, or peak of unit hydrograph. It may be thought of as a
wetghted time of travel.

It can be expressed as:

Lag=K TC (SCS, NEH4)
K = Coefficient less than 1.0

In the TR-20 program, a value K = 0.6 is used (Han, 1982) based upon empirical data. It may vary
depending on watershed characteristics. In a "frying pan” shaped watershed, with an outlet at the
end of handle, K may approach 1.0. In small basins with simple drainage patterns, the time of

concentration may be very close to the lag time of peak flow (Chow, 1964). This adjustment would
tend to decrease predicted peak flows,

aullasres-iea.doc
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APPENDIX C
EXISTING CONDITIONS RUNOFF CURVE NUMBERS

Coppermine Brook Drainage Analysis
Bristol, Connecticut
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Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-19-4) By: MJS Date:  02/03/08
Location: Bristol & Burlington, CT Checked: Date: .
Circle one: Present Developed Watershed: Watershed WHB-60

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value " Area Product
and of
Hydrologic (cover type, treatment, and CN x Area

Grou hydrologic condition; 2 b J .@
P :ercen? impervious; :; ; g Sq. Ft.
unconnected/connected impervious 3 5 E, %
{appendix A) area ratio) - L [
A wOQODS - GOOD 30 10.17 305.10
B 1 AC RESIDENTIAL 61 0.14 8.54
B 4 AC RESIDENTIAL 62 0.60 37.20
B COMMERCIAL 92 1.45 133.40
B OPEN SPACE - GOOD 55 2.28 125.40
B WOODS - GOOD 50 11.67 583.50
C 1 AC RESIDENTIAL 74 22.95 1,698.30
C 4 AC RESIDENTIAL 73 5.13 374.49
c BRUSH - GOOD 65 3.9 254.15
C OPEN SPACE - GOCD 74 0.34 25.16
C wOQOODS - GOOD 70 65.90 4,613.00
D 1 AC RESIDENTIAL 80 18.58 1,486.40
D 4 AC RESIDENTIAL 79 38.99 3,080.21
D COMMERCIAL 95 0.10 9.50
D BRUSH - GOOD 73 8.59 627.07
D OPEN SPACE - GOOD 80 0.14 11.20
8] WOOQDS - GOOD 67 200.55 13,436.85
| IMPERVIOUS 98 7.54 738.92
W WATER 98 0.31 30.38
' Use only one CN value source per line. Totals = 399.34 27,578.77
(  0.62397  sqmi)
. total product 27,578.77
CN {weighted) = -'t_Otaﬁ)W = W Use CN = 69

Milone & MacBroom Inc.




Worksheet 2: Runoff curve number and runoff

1

Project: Copper Mine Brook (2235-19-4) By: MJS Date:  02/03/08
Location: Bristol & Burlington, CT Checked: Date:

Circle ane: Present Developed Watershed: Walershed WHB-50

1.) Runoff curve number {CN)

Soil Name Cover Description CN Value " Area Product
and of
Hydrologic (cover type, treatment, and CN x Area

Group hydrologic condition; o s :"-‘
percent impervious; "; ) @ Sq. Ft.
unconnected/connected impervious % E, 5, %
{appendix A} area ratio) = I T
A MARSH/MEADOW - GOOD 62 0.05 3.10
A WQODS - GOOD 30 97.61 2,928.30
B 1 AC RESIDENTIAL 61 5.53 337.33
B COMMERCIAL g2 113 103.96
B BRUSH - GOOD 30 0.04 1.20
B MEADOW - GOOD 58 0.02 1.16
B WOQODS - GOOD 50 - 9.58 479.00
c 1/4 AC RESIDENTIAL 78 0.58 45.24
cC 1 AC RESIDENTIAL 74 15.85 1,172.90
C 2 AC RESIDENTIAL 73 1.95 142.35
C BRUSH - GOOD 65 11.35 737.75
c MEADOW - GOOD 71 2.83 200.93
C WOODS - FAIR 73 6.52 475.96
C WOQODS - GOOD 70 100.23 7.016.10
L 1 AC RESIDENTIAL 80 30.80 2,464.00
D 2 AC RESIDENTIAL 80 0.27 21.80 I
D 4 AC RESIDENTIAL 79 14.30 1,129.70
D MEADOW - GOQOD 78 0.29 22.62
D BRUSH - GOOD 73 0.47 34.3
D MARSH/MEADOW - GOOD 85 14.89 1,265.65
D WOODS - FAIR 79 0.45 3565
D WOODS - GOOD 67 392.66 26,308.22
| IMPERVIOUS 98 7.20 705.60
W WATER g8 0.81 79.38
' Use only one CN value source per line. Totals = 715.41 45,711.91
1.11783 sq mi)
. total product 45,711.91
CN (weighted) = TtL_rea_ —a— Use CN = 64
‘ Milone & MacBroom Inc.

o




Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-19-4) By: MJS Date:  02/03/08
Lacation: Bristol & Burlington, CT Checked: Date:

Circle one: Present Developed Watershed: Watershed WHB-40

1.} Runoff curve number (CN)

Soil Name Cover Description CN Value Area Product
and of
Hydrologic {cover type, treatment, and CN x Area

Group hydrologic condition; o g 3 @
percent impervious; ‘; @ @ Sq. Ft.
unconnected/connected impervious % E, .E, %
(appendix A) area ratio} - T 'S
A 1 AC RESIDENTIAL 40 0.10 4.00
A MARSH/MEADOW - GOOD 62 0.09 5.58
A BRUSH - GOCD 30 4.32 129.60
A WOODS - GOOD 30 42.69 1,280.70
B 1 AC RESIDENTIAL 61 8.67 528.87
B 4 AC RESIDENTIAL 62 468 290.16
B BRUSH - GOOD 30 4.83 144.90
B wOOQODS - GOOD 50 70.43 3,521.50
c 1 AC RESIDENTIAL 74 0.22 16.28
cC 4 AC RESIDENTIAL 73 19.02 1,388.46
C BRUSH - GOOD 65 7.25 471.25
C wQOQDS - GOOD 70 211.60 14,812.00
D 1 AC RESIDENTIAL 80 11.96 956.80
D 4 AC RESIDENTIAL 79 28.03 2,214.37
D MEADOW - GOQD 78 2.34 182.52
D BRUSH - GOOD 73 7.83 571.59
D MARSH/MEADOW - GOOD 85 3.26 277.10
D wOOoDSs - GOOD 67 185.25 12,411.75
| IMPERVIOUS g8 5.59 547.82
W WATER 98 0.00 0.00
' Use only one CN value source per line. Totals = 618.16 39,755.25
{ 0.96588 sQ mi}
. total product 39,755.25
CN (weighted) = W?are'é_ = ————— UseCN= 64

Milone & MacBroom Inc.



Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook {2235-19-4) By: MJS Date:  02/03/08
Location: Bristol & Burington, CT Checked: Date:

Circle one: Present  Developed Watershed: Watershed WHB-30

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value " Area Product
and of
Hydrologic {cover type, treatment, and CN x Area

" waa . ﬂ- -
Group hydrologic condition; o 2 &
percent impervious; % @ @ Sq. Ft.
unconnected/connected impervious g 5 =4 %
(appendix A) area ratio) - ic T
A ' WOOQODS - GOOD 30 58.12 1,743.60
B 1 AC RESIDENTIAL 61 10.70 652.70
B wOODS - GOOD 50 68.02 3.,401.00
D 1 AC RESIDENTIAL 80 31.18 2,494.40
D wOODSs - GOOD 67 205.87 13,793.29
I IMPERVIOUS 98 0.00 0.00
" Use only one CN value source per line. Totals = 373.89 22,084.99
(058420  sqmi)
. total product 22,084.99
CN (weighted) =  ————— = — Jge CN = 59
(weighted) total area 373.89

Milone & MacBroom Inc.



Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-19-4) By: MJS Date:  02/03/08
Location: Bristol & Burlington, CT Checked: Date:

Circle one: Present Developed Watershed: Watershed WHB-20

1.) Runoff curve number (CN}

Soil Name Cover Description CN Value * Area Product
and of
Hydrologic {cover type, treatment, and CN x Area

Group hydrologic condition; o E ;
percent impervious; ‘: o @ Sq. Ft.
unconnected/connected impervious r > & %
(appendix A) area ratio) [ [ i
A COMMERCIAL 89 1.17 104.13
A OPEN SPACE- GCOD 36 1.53 55.08
A WQODS - GOOD 30 248.71 7,461.30
B COMMERCIAL 92 1.46 134.32
B wQODS - GOOD 50 69.61 3,480.50
C WwOoOoDS - GOOD 70 7.91 563.70
D 1 AC RESIDENTIAL 80 5.79 463.20
D wQODS - GOOD 67 101.20 6,780.40
I IMPERVIOUS 98 B.78 860.44
W WATER 98 11.24 1,101.52
! Use only one CN value source per line. Totals = 457.40 20,994.59
{ 0.71469 sq mi)
. total product 20,994.59
CN (weighted) =  m—— = —— | JgE CN = 46
(weighted) total area 457.40

Milone & MacBroom Inc.




Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-18-4) By: MJS Date:  02/03/08
Location: Bristol & Burlington, CT Checked: Date:

Circle one: Present  Developed Watershed: Watershed WHB-10

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value " Area Product
and of
Hydrologic {(cover type, treatment, and CN x Area

Group hydrologic condition; o z z
percent impervious; ‘: o © Sq. Ft.
unconnected/connected impervious % .E, _?._, %
(appendix A) area ratio) -] b [

A 1 AC RESIDENTIAL 40 24.94 997.60
A BARREN : 72 0.52 37.44
A MEADOW - GOOD 30 11.28 338.40
A WQQDS - GOOD 30 62.37 1,871.10
B 1 AC RESIDENTIAL 61 42.06 2,565.66
B MEADOW - GOOD 58 29.49 1,710.42
B BARREN 82 0.11 9.02
B OPEN SPACE- GOOD 55 0.59 3245
B WOODS - GCOD 50 48.24 2,412.00
Cc 1 AC RESIDENTIAL 74 5,65 418.10
C MEADOW - GOOD 71 2.7 182.41
C OPEN SPACE- GOOD 74 0.95 70.30
c woOoDSs - GOOD 70 16.31 1,141.70
D 1 AC RESIDENTIAL 80 25.42 2,033.60
D MEADOW - GOOD 78 4.08 318.24
D BARREN 89 0.09 8.01
D OPEN SPACE- GOOD 80 2.08 167.20
D WOODS - GOOD 67 115.43 7,733.81
| IMPERVIOUS 98 7.04 689.92
w WATER o8 0.29 28.42

' Use only one CN value source per line. Totals = 399.66 22,775.80

(062447  sqmi)
. total product 22,775.80
CN {(weighted) = tota?W 35966 Use CN = 57

Milone & MacBroom Ing.



Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook {2235-19-4) By: MJS Date: 02/03/08
Location:  Bristol & Burlington, CT Checked: Date:

Circle one: Present Developed Watershed: Watershed WIB-30

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value Area Product
and ' of
Hydrologic {cover type, treatment, and CN x Area

Group hydrologic condition; o s 3
percent impervious; ‘; @ @ Sq. Ft.
unconnected/connected impervious 8 = 3 %
{appendix A} area ratio) [ i i
A 1 AC RESIDENTIAL 40 35.52 1,420.80
A wOO0Ds - GOCD 30 1.63 48.90
B 1 AC RESIDENTIAL 61 134.51 8,205.11
B WOODS - GOOD 50 207.55 10,377.50
‘D 1 AC RESIDENTIAL 80 87.31 6,984.80
D wOODSs - GOOD 67 265.75 17,805.25
} IMPERVIOUS . 28 8.00 784.00
W WATER 98 0.00 0.00
' Use only one CN value source per line. Totals = 740.27 45,626.36
' (115867  sqmi)
. total product 45,626.36 '
CN (weighted) =  mescim— = — Use CN = 62
(weighted) total area 740.27

Milone & MacBroom Inc.



Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-19-4) By: MJS Date:  02/03/08
Location: Bristol & Burlington, CT Checked: Date:

Circle one: Present Developed Watershed: Watershed WIB-20

1.) Runoff curve number {CN)

Soil Name Cover Description CN Value " Area Product
and of
Hydrologic (cover type, treatment, and CN x Area

Group hydrologic condition; oy s 3
percent impervious; ‘; @ @ Sq. Ft.
unconnected/connected impervious % 3 3 %
{appendix A) area ratio) = i i
A 1 AC RESIDENTIAL 40 0.05 2.00
A WOODS - GOOD 30 20.75 622.50
B 1 AC RESIDENTIAL 61 20.65 1,259.65
B 3 AC RESIDENTIAL 62 8.89 551.18
B wOODS - GOOD 50 172.09 8,604.50
D 1 AC RESIDENTIAL 80 549 439.20
D WOO0DS - GOOD 67 190.16 12,740.72
| IMPERVIOUS 98 4.43 434.14
w WATER 98 0.00 0.00
' Use only one CN value source per line. Totals = 422.51 24,653.89
( 066017  sqmi)
24,653.89
CN (weighted) = 2@l product 200909 | UseCN= 58

total area 422 .51

Milone & MacBroom Inc,




Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-19-4) By: MJS Date:  (02/03/08
Location: Bristol & Burlington, CT Checked: Date:

Circle one: Present Developed Watershed: Watershed WIB-10

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value Area Product
and of
Hydrologic (cover type, treatment, and CN x Area

Group hydrologic condition; e z z
percent impervious; ‘;: @ @ Sq. Ft.
unconnected/connected impervious 2 B > %
(appendix A) area ratio) - i i

A 1 AC RESIDENTIAL 40 2.10 84.00

A MEADOW - GOOD 30 3.41 102.30

A WwOOQDSs - GOOD 30 7.89 236.70
B 1 AC RESIDENTIAL 61 81.14 4,949.54

B BRUSH - GCOD 30 1.58 47 .40

B MEADOW - GCOD 58 15.94 924.52
B wOoQODS - GOOD 50 45.73 2,286.50
D 1 AC RESIDENTIAL 80 62.38 4,990.40

D BRUSH - GOOD 73 0.23 16.79

D MEADOW - GOOD 78 6.46 503.88
D WOODS - GOOD 67 45.26 3,032.42

| IMPERVIOUS o8 5.17 506.66

W WATER 98 0.22 21.56
' Use only one CN value source per line. Totals = 277.51 17,702.67

(  0.433671 sg mi)
. total product 17,702.67
CN (weighted) = —————— r——— 5@ CN = 64
(weighted) total area 277.51

Milone & MacBroom Inc.




Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook {2235-18-4) By: MJS Date:  02/03/08
Lacation: Bristol & Burlington, CT Checked: Date:

Circle one: Present Developed Watershed: Watershed NHB-40

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value " Area Product
and ' of
Hydrologic (cover type, treatment, and CN x Area

Grou hydrologic condition; 2 Y .@
P :ercenf impervious; % ; ‘; Sq. Ft.
unconnected/connected impervious % g, _ %
{appendix A) area ratio) - T L

A WOODS - GOOD 30 2.68 80.40
B 1 AC RESIDENTIAL 64 19.12 1,223.68

B MEADOW - GOOD 58 2.68 155.44

B WQODS - GOOD 50 11.31 565.50
C 1 AC RESIDENTIAL 74 18.45 1,365.30

C MARSH/MEADOW - GOOD 74 0.71 52.54
C WOODS - GOOD 50 - 61.57 3,078.50
D 1 AC RESIDENTIAL 80 56.14 4,491.20

D COMMERCIAL a5 1.33 126.35

D MEADOW - GOOD 78 1.13 88.14

D MARSH/MEADOW - GOOD 85 9.42 800.70
D WOQDS - GOOD 67 387.61 25,969.87
| IMPERVIOUS : 98 11.09 1,086.82
w - WATER 28 39.67 3,887.66
! Use only one CN value source per line. Totals = 622.91 42,972.10

( 0.97330 sq mi)
. total product 42,972.10
CN (weighted) = m;m = —=—— UseCN= 69

Milone & MacBroom Inc.



Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-19-4) By: MJS Date:  02/03/08
Location: Bristol & Burlington, CT Checked: Date:

Circle one: Present Developed Watershed: Watershed NHB-30

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value " Area Product
and of
Hydrologic {cover type, treatment, and CN x Area

Grou hydrologic condition; 7 b .Acres
i ;:v’ercentg impervious; :; Z ‘; Sq. Ft.
unconnected/connected impervious 3 _E, a, %
{appendix A) area ratio) = L L
A 1 AC RESIDENTIAL 40 46.51 1,860.40
A COMMERCIAL 89 1.54 137.06
A MEADOW - GOOD 30 14.53 435.90
A WOQDS - GCOD 30 308.82 9,264.60
B 1/2 AC RESIDENTIAL 66 3.44 227.04
B 1 AC RESIDENTIAL 64 48.64 3,112.96
B COMMERCIAL 92 0.41 37.72
B MEADOW - GOOD 58 16.47 955.26
B woQoDs - GOOD 50 68.51 3,425.50
C 1 AC RESIDENTIAL 74 28.94 2,141.56
C MEADOW - GOOD 71 7.30 518.30
C wQODS - GOOD 50 34.91 1,745.50
D 1/2 AC RESIDENTIAL 83 0.10 8.30
D 1 AC RESIDENTIAL 80 17.01 1,360.80
D COMMERCIAL 95 0.81 76.95
D MEADOW - GOOD 78 10.98 856.44
D WOOQODS - GCOD 67 275.98 18,490.66
| IMPERVIOUS 98 13.15 1,288.70
w WATER o8 5.74 562.52
" Use only one CN value source per line. Totals = 903.79 46,508.17
(  1.41217  sqmi)
. total product 46,506.17
CN (weighted) = t_ota!pa? 5T Use CN = 51

Milone & MacBroom Inc.




Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-19-4) By: MJS Date:  02/03/08

Location: Bristol & Burlington, CT Checked: Date:

Circle one: Present Developed Watershed: Watershed NHB-20

1.} Runoff curve number (CN)

Soil Name Cover Description CN Value * Area Product

and of
Hydrologic {cover type, treatment, and CN x Area
Grou hydrologic condition; Y b .qalb
P ;:{erc:entg impervious; % g ‘E Sq. Ft.
unconnected/connected impervious E E, E, %
(appendix A) area ratio) [ L. ™
A 1/2 AC RESIDENTIAL 47 0.07 3.29
A 3/4 AC RESIDENTIAL 42 0.03 1.26
A 1 AC RESIDENTIAL 40 84.43 3,377.20
A MEADOW - GOOD 30 0.04 1.20
A WwWOoOoDS - GOOD 30 5.08 152.40
B 1 AC RESIDENTIAL 64 13.56 867.84
B WOODS - GOOD 50 1.53 76.50
C 1/2 AC RESIDENTIAL 76 0.62 47.12
c 1 AC RESIDENTIAL 74 14.36 1,062.64
C BRUSH - GOOD 65 1.34 87.10
C MEADOW - GOOD 71 1.87 118.57
C WOODS - GOOD 50 15.30 765.00
D 1 AC RESIDENTIAL 80 42,22 3,377.60
D MEADOW - GOOD 78 2.02 157.56
D wOQDS - GOOD 67 56.48 3,784.16
| - IMPERVIOUS g8 0.75 73.50

w WATER 98 0.59 57.82

! Use only one CN value source per line. Totals = 240.09 14,010.76

0.37514 s¢ mi)
. total product 14,010.76
CN (weighted) = tota‘l’w ———e—  UseCN= 58

|

Milone & MacBroom Inc.



Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-19-4) By: MJS Date:  02/03/08
Location; Bristol & Burlington, CT Checked: Date:

Circle one: Present  Deveioped Watershed: Watershed NHB-10

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value * Area Product
and of
Hydrologic {cover type, treatment, and CN x Area

Group hydrologic condition; o~ 4 T
percent impervious; ‘3 ‘; g Sq. Ft.
unconnected/connected impervious % B > %
{appendix A) area ratio) - ic i

A 1/8 AC RESIDENTIAL 54 0.71 38.34
A 1/4 AC RESIDENTIAL 49 46.51 2,278.99
A 1/3 AC RESIDENTIAL 49 21.42 1,049.58
A 1/2 AC RESIDENTIAL 47 65.73 3,089.31
A 3/4 AC RESIDENTIAL 42 0.76 31.92
A 1 AC RESIDENTIAL 40 26.62 1,064.80
A MEADOQW - GOOD 30 6.11 183.30
A PASTURE - POOR 68 0.07 4.76
A OPEN SPACE - GOOD 36 4.84 174.24
A WOODS - GOOD 30 87.97 2,639.10
B 1/8 AC RESIDENTIAL 68 7.27 494 36
B 1/4 AC RESIDENTIAL 68 6.23 423.64
B 1/3 AC RESIDENTIAL 67 4,44 297.48
B 1/2 AC RESIDENTIAL 66 18.78 1,239.48
B 1 AC RESIDENTIAL 64 3.37 215.68
B MEADOW - GOOD 58 0.18 10.44
B PASTURE - POOR 79 2.52 199.08
B OPEN SPACE- GOOD 61 2.79 170.18
B WOQDS - GOOD 50 31.50 1,575.00
D 1/8 AC RESIDENTIAL 84 0.05 4.20
D 1/4 AC RESIDENTIAL 84 3.46 290.64
D 1/3 AC RESIDENTIAL 84 7.54 633.36
D 1/2 AC RESIDENTIAL 83 3.51 291.33
D 1 AC RESIDENTIAL 80 262 209.60
D PASTURE - POOR 89 0.07 6.23
D OPEN SPACE- GOOD 89 0.03 2.67
D WQOODS - GOOD 67 43.09 2,887.03
I IMPERVIOUS 98 6.11 598.78
w WATER o8 0.10 9.80

' Use only one CN value source per line. Totals = 404.40 20,113.33

0.63188 sq mi)
. _ total product 20,113.33 '
CN (weighted) = -—W T T Use CN 50

Milone & MacBroom Inc.




Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-19-4) By: MJS Date:  02/03/08
Location: Bristol & Burlington, CT Checked: Date:

Circle one: Present Developed Watershed: Watershed POB-40

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value Area Product
and , of
Hydrologic {cover type, treatment, and CN x Area

Group hydrologic condition; o s E
percent impervious; ‘: o @ Sq. Ft.
unconnected/connected impervious ".g E, _3, %
(appendix A) area ratio) - 'S L.
A 1/2 AC RESIDENTIAL 47 1.48 69.56
A 3/4 AC RESIDENTIAL 42 18.14 803.88
A 1 AC RESIDENTIAL 40 1.82 72.80
A OPEN SPACE- GOOD 36 0.79 28.44
A wQoOoDSs - GOOD 30 15.59 467,70
B 1/2 AC RESIDENTIAL 66 11.53 760.98
B 3/4 AC RESIDENTIAL 65 14.34 932.10
B 1 AC RESIDENTIAL 61 0.32 19.52
B MEADOW - GOOD 58 0.29 16.82
B WOOQDS - GOOD 50 17.90 895.00
C 1/2 AC RESIDENTIAL 76 28.21 2,143.96
C 3/4 AC RESIDENTIAL 75 20.31 1,523.25
C 1 AC RESIDENTIAL 74 92.47 6,842.78
C MEADOW - GOOD 71 8.81 625.51
C OPEN SPACE- GOOD 74 0.07 5.18
C wOoOoDSs - GOOD 70 122.91 8,603.70
D - 1/2 AC RESIDENTIAL 83 6.19 513.77
D 3/4 AC RESIDENTIAL 82 9.03 740.46
D 1 AC RESIDENTIAL 80 7.34 587.20
D MEADOW - GOOD 78 1.1 86.58
D WOQCDS - GOOD &7 77.98 5,224.66
i IMPERVIOUS o8 2.97 291.06
w WATER 98 0.37 36.26
' Use only one CN value source per line. Totals = 460.97 31,291.17
{ 0.72027 sq mi)
. total product 31,291.17
CN (weighted) = totaTW = ———— UseCN= 68

Milone & MacBroom Inc.




Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-19-4) By: MJS Date:  02/03/08

Location: Bristol & Burlington, CT Checked: Date:

Circle one: Present  Developed Watershed: Watershed POB-30

1.} Runoff curve number {CN)

Soil Name Cover Description CN Value * Area Product

and of
drologic cover , treatment, and CN x Area
I‘iyc-‘nrv:)up ( hydrt:l';;ic condition; o g z
percent impervious; z @ @ Sq. Ft.
unconnected/iconnected impervious _g, E, %
{appendix A) area ratio) ~ ic i :
A 1/4 AC RESIDENTIAL 49 2.66 130.34
A 1/3 AC RESIDENTIAL 49 62.84 3,079.16
A 1/2 AC RESIDENTIAL 47 116.38 5,469.86
A 3/4 AC RESIDENTIAL 42 8.06 338.52
A 1 AC RESIDENTIAL 40 23.93 957.20
A COMMERCIAL 89 2.36 210.04
A BRUSH - GOOD 30 0.20 6.00
A MEADOW - GOOD 30 13.71 411.30
A OPEN SPACE- GOOD 36 2.45 £8.20
A WQODS - GOOD 30 21.93 657.90
B 1/3 AC RESIDENTIAL 67 48.02 3,217.34
B 1/2 AC RESIDENTIAL 66 91.36 6,029.76
B 3/4 AC RESIDENTIAL 415 0.01 Q.65
B 1 AC RESIDENTIAL 61 18.63 1,136.43
B BRUSH - GOOD 48 3.78 181.44
B MEADOW - GOOD 58 2.89 167.62
B OPEN SPACE- GOOD 55 0.20 11.00
B wWOODSs - GOCP 50 34 .99 1,749.50
c 12 AC RESIDENTIAL 76 7492 5,693.92
Cc 3f4 AC RESIDENTIAL 75 4933 3,699.75
Cc 1 AC RESIDENTIAL 74 32.57 2,410.18
[ COMMERCIAL 04 4.31 405.14
C BRUSH - GOOD 85 13.61 884.65
C MEADQW - GQOD 71 2.27 16117
C OPEN SPACE- GOCD 74 3.09 228.66
C PASTURE - GOOD 74 1.78 131.72
c WwOOQDSs - GOOD 70 21.77 1,523.90
D 1/3 AC RESIDENTIAL 84 4.03 338.52
D 1/2 AC RESIDENTIAL 83 25.62 2,125.456
D 3/4 AC RESIDENTIAL 82 8.02 657.64
D 1 AC RESIDENTIAL 80 10.73 858.40
D - BRUSH - GOOD 73 1.25 91.25
D MEADOW - GOOD 78 3.38 263.64
D QOPEN SPACE- FAIR 84 0.05 4.20
D OPEN SPACE- GOOD 80 1.89 151.20
D woOODS - GOOD 67 2713 1,817.71
] IMPERVIOUS 98 14.563 1,423.94

W WATER o8 3.18 312.62

1- Use only ane CN value source per line. Totals = 757.87 47,026.93

{ 118417 sq mi)
| total product 47,026.93
CN {weighted) = -Tot-a?a?' = s Use CN = 62

Milone & MacBroom Inc,




Worksheet 2: Runoff curve number and runoff
Project; Copper Mine Brook {2235-19-4) By: MJS ' Date:  03/03/08
Location: Bristol & Burlington, CT Checked: Date:
Circle one: Present  Developed Watershed: Watershed POB-20
1.) Runoff curve number (CN)

Soil Name Cover Description CN Value " Area Product
and of
Hydrologic {cover type, treatment, and : CN x Area

Grou hydrofogic condition; 4 ) @
P ;:’ercentg impervious; g‘: ‘; ‘; Sq.Ft
unconnected/connected impervious % 5 .E‘ % -
(appendix A) area ratio) = L L
A 1/8 AC RESIDENTIAL 54 18.29 1,041.66
A 1/4 AC RESIDENTIAL 50 7.00 350.00
A 1/3 AC RESIDENTIAL 49 3219 1,877.31
A 1/2 AC RESIDENTIAL 47 58.12 2,731.64
A 1 AC RESIDENTIAL 40 23.69 947.60
A COMMERCIAL 89 1.26 112.14
A BRUSH - GOOD 30 2.09 62.70
A MEADOW - GOOD 30 0.74 2220
A MARSH/MEADOW - GOOD 50 0.24 12.00
A OPEN SPACE- GOCD 36 10.28 370.08
A WQODS - GCOD 30 31.25 937.50
B 1/8 AC RESIDENTIAL 68 15.69 1,066.92
B 1/4 AC RESIDENTIAL 67 5.03 337.01
B 1/3 AC RESIDENTIAL 87 4.83 323.681
"B 1/2 AC RESIDENTIAL 66 47.33 3.123.78
B 1 AC RESIDENTIAL 61 12.38 755.18
B COMMERCIAL 92 2.41 221.72
B BRUSH - GOOD 48 . 7.42 356.16
B OPEN SPACE- GOCD 55 20.04 1,102.20
B WwQOQDS - GOOD 50 74.59 3,729.50
D 1/8 AC RESIDENTIAL 85 o 032 27.20
D 1/4 AC RESIDENTIAL : 84 1.13 94.92
D 1/3 AC RESIDENTIAL 84 0.11 9.24
D 1/2 AC RESIDENTIAL 83 8.39 696.37
D 1 AC RESIDENTIAL 80 0.05 4.00
D BRUSH - GOQOD 73 1.06 77.38
D MARSH/MEADOW - GOOD 85 : 5.39 458.15
D OPEN SPACE- GOOD 80 313 250.40
D WOODS - GOCD 67 30.86 2,067.62
| IMPERVIOUS 98 17.39 1.704.22
w WATER 08 1.08 105.84
' Use only ane CN value source per fine. Totals = 44478 24.676.25
( 069497  sqmi)
. _ _total product _ 24,676.25 _
CN (weighted) = m = —444T Use CN = 55

Milone & MacBroom Inc.



Worksheet 2: Runoff curve number and runoff

1

Project: Copper Mine Brook (2235-19-4) By: MJS Date:  (03/03/08

Location: Bristol & Burlington, CT Checked: Date:

Circle ane: Present  Developed Watershed: Watershed POB-10

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value " Area Product

and of .
Hydrologic (cover type, treatment, and CN x Area
Grou hydrologic condition; s I ..Acres
P ::rerceni:g impervious; %‘ ; ‘; Sq. Ft.
unconnected/connected impervious % E, ,5! %
(appendix A) area ratio) - TS L

A 1/2 AC RESIDENTIAL 47 0.85 30.95
A OPEN SPACE- GOOD 36 0.35 12.60
A WOODS - GOOD 30 7.08 212.40
B 1/4 AC RESIDENTIAL ‘68 5.41 367.88
B 1/3 AC RESIDENTIAL 67 12.76 854.92
B 1/2 AC RESIDENTIAL 66 0.69 45.54
B OPEN SPACE- GOOD 55 0.09 4.95
B WOQODS - GOOD 50 2.27 113.50
D 1/4 AC RESIDENTIAL - 84 . 0.05 4.20
D 1/3 AC RESIDENTIAL 84 0.68 57.12
D 1/2 AC RESIDENTIAL 83 0.72 59.76
D OPEN SPACE- GOOD 80 0.41 32.80
D WOODS - GOOD 67 7.58 507.86
| IMPERVIOUS 98 2.48 243.04
W WATER 98 0.63 61.74

' Use only one CN value source per line. Totals = 42.05 2,618.26

{ 0.06570 sq mi)
. total product 2,618.26
CN (weighted) = mﬁ’?ea— o Use CN = 62

Milone & MacBroom Inc.




Worksheet 2: Runoff curve number and runoff

Project: Copper Ming Brook (2235-19-4) By: MJS Date:  03/03/08
Location: Bristo! & Burdington, CT Checked: Date:

Circle one: Present Developed Watershed: Watershed CMB-110

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value " Area Product
and of
Hydrologic {cover type, treatment, and CN x Area

Grou hydrologic condition; ? 3 .@
d :ercentg impervious; % ; g Sq. Ft.
unconnected/connected impervious % E, .E, %
(appendix A) area ratio) - L (™

A 1/8 AC RESIDENTIAL 54 0.12 6.48
A 1/3 AC RESIDENTIAL 49 23.62 1,157.38
A 1/2 AC RESIDENTIAL 47 37.15 2,686.05
A 3/4 AC RESIDENTIAL 42 12.36 519.12
A 1 AC RESIDENTIAL 40 49.17 1,966.80
A BRUSH - POOR 48 1.73 83.04
A MEADOW - GOCD 30 1.34 40.20
A PASTURE - POOR 68 9.91 673.88
A OPEN SPACE - GOOD 36 2.51 90.36
A WOODS - GOOD 30 48.77 1,463.10
B 1/8 AC RESIDENTIAL 68 5.17 351.56
B 1/3 AC RESIDENTIAL 67 11.85 793.85
B 1/2 AC RESIDENTIAL 66 14.87 981.42
B 3/4 AC RESIDENTIAL 65 478 310.70
B 1 AC RESIDENTIAL 64 25.49 1,631.36
B BRUSH - POOR 67 4.45 298.15
B MEADOW - GOOD 58 2.18 126.44
B PASTURE - POOR 79 2.26 178.54
B OPEN SPACE- GOCD 61 1.57 95.77
B WOODS - GOOD 50 35.93 1,796.50
D 1/3 AC RESIDENTIAL 84 3.43 288.12
D 1/2 AC RESIDENTIAL 83 . 18.09 1,501.47
D 3/4 AC RESIDENTIAL 82 1.60 131.20
D 1 AC RESIDENTIAL 80 34.91 2,792.80
D PASTURE - POOR 89 0.27 24.03
D MEADOW - GOOD 78 0.09 7.02
D OPEN SPACE- POOR 89 0.74 65.86
D WOODS - GOCOD 67 75.76 5,075.92
[ IMPERVIOUS 98 7.19 704.62

1 Use only one CN value source per line. Totals = 457.31 25,841.84

0.71455 sq mi)
. total product 25,841.84
CN (weighted) = m = ——og— UseCN= 57

Milone & MacBroom Inc.



Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-19-4) By: MJS Date:  03/18/08
Location: Bristol & Burlington, CT Checked: Date:

Circle one: Present  Developed Watershed: Watershed CMB-105

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value * Area Product
and _ of
Hydrologic (cover type, treatment, and CN x Area

Grou hydrologic condition; 2 ) ..Acres
P :ercenf impervious; % ; ; Sq. Ft.
unconnected/connected impervious —'?; g, ,E: %
(appendix A) area ratio) - | i
A 1/3 AC RESIDENTIAL 49 13.47 660.03
A 1/2 AC RESIDENTIAL 47 7.24 340.28
A 1 AC RESIDENTIAL 40 2.83 113.20
A WOODS - GOOD 30 1.67 50.10
A COMMERCIAL 89 1.44 128.16
B 1/3 AC RESIDENTIAL 67 4.06 272.02
B 1/2 AC RESIDENTIAL 66 2.65 174.90
B 1 AC RESIDENTIAL 64 2.39 1562.96
B COMMERCIAL 92 6.07 558.44
B BARREN - FAIR 82 0.62 50.84
B wOO0DS - GOCD 50 2.66 133.00
D WOODS - GOCD 67 7.69 515.23
I IMPERVIOUS 98 1.45 142.10
" Use only one CN value source per line. Totals = 54.24 3,291.26
(008475  sqmi)
CN (weighted) = 28l product 329126 seCN= 61

total area

5424

I|

Milone & MacBroom Inc.



Worksheet 2: Runoff curve number and runoff

Project; Copper Mine Brook (2235-19-4) By: MJS , Date:  03/03/08
Location: Bristol & Burlington, CT Checked: Date:
Circle one: Present Developed Watershed; Watershed CMB-100

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value " Area Product
and of
Hydrologic {cover type, treatment, and CN x Area

Grou hydrologic condition; 4 .@B
’ :ercentgimpervious; _ % ; % Sq. Ft
unconnected/connected impervious s 2 | & %

(appendix A) area ratio) = i i
A 1/8 AC RESIDENTIAL 54 6.68 360.72
A 1/4 AC RESIDENTIAL 49 1.46 71.54
A 1/3 AC RESIDENTIAL 49 23.66 1,159.34
A 1/2 AC RESIDENTIAL 47 9.56 449.32
A WOODS - GOOD 30 5.46 163.80
A COMMERCIAL 89 0.22 19.58
B 1/8 AC RESIDENTIAL 68 10.81 735.08
B 1/4 AC RESIDENTIAL 68 4.42 300.56
B 1/3 AC RESIDENTIAL 67 39.30 2,633.10
B 1/2 AC RESIDENTIAL 66 19.03 1,255.98
B 1 AC RESIDENTIAL 64 2.01 128.64
B COMMERCIAL 92 2.68 246.56
B BARREN - FAIR 82 2.94 241,08
B BRUSH - GOOD 48 2.90 139.20
B MEADOW - GOOD 58 3.74 216.92
B OPEN SPACE- POOR 79 1.84 145.36
B WOOQDS - GOOD 50 6.24 312.00
D 1/8 AC RESIDENTIAL 85 1.80 153.00
D 1/3 AC RESIDENTIAL 84 3.81 320.04
D 1/2 AC RESIDENTIAL 83 429 356.07
D BRUSH - GOOD 73 2.43 177.39
D MEADOW - GOOD 78 0.50 39.00
D OPEN SPACE- POOR 89 0.34 30.26
D WOODS - GOOD 67 5.04 337.68
[ IMPERVIOUS 98 423 414.54

! Use only one CN value source per line. Totals = 165.39 10,406.76

{ 0.25842 sg mi)
. total product 10,406.76
CN (weighted) = totﬁw = — g UseON= 63

Milone & MacBroom Inc.



Worksheet 2: Runoff curve number and runoff
Project: Copper Mine Brook {2235-19-4) By: MJS Date:  03/18/08
Location: Bristol & Burlington, CT Checked.: Date:
Circle one: Present  Developed Watershed: Watershed CMB-90
1.) Runoff curve number (CN)

Soil Name Cover Description CN Value * Area Product
and of
Hydrologic {cover type, treatment, and CN x Area

Grou hydrologic condition; 2 h i .@
i :ercentg impervious; % ; ; Sq. Ft.
unconnected/connected impervious % E!’, _g, %
.(appendix A) area ratio) = TR L

A 1/8 AC RESIDENTIAL 54 0.78 42,12
A 1/3 AC RESIDENTIAL 49 30.57 1,497.93
A 1/2 AC RESIDENTIAL 47 0.89 41.83
A MEADOW - GOOD 30 0.89 26.70
A WOODS - GOOD 30 44.48 1,334.40
B 1/8 AC RESIDENTIAL 68 0.71 48.28
B 1/3 AC RESIDENTIAL 67 84.35 5,651.45
B 1/2 AC RESIDENTIAL 66 19.25 1,270.50
B 3/4 AC RESIDENTIAL 65 8.32 540.80
B 1 AC RESIDENTIAL 64 2.57 164.48
B COMMERCIAL 92 2.52 231.84
B OPEN SPACE- GOOD 55 1.01 55.55
B wOODS - GOOD 50 30.35 1,517.50
C 1/2 AC RESIDENTIAL 76 0.87 66.12
C 1/3 AC RESIDENTIAL 77 29.22 2,249.94
C 1 AC RESIDENTIAL 74 3.24 239.76
C COMMERCIAL 94 0.03 2.82
c OPEN SPACE- GOOD 74 0.06 4.44
C wWQOQ0DSs - GOOD 70 3.10 217.00
D 1/3 AC RESIDENTIAL 84 6.99 587.16
D 1/2 AC RESIDENTIAL 83 419 347.77
D 3/4 AC RESIDENTIAL 82 1.34 109.88
D 1 AC RESIDENTIAL 80 0.27 21.80
D COMMERCIAL 95 0.29 27.55
D OPEN SPACE- GOOD 80 0.82 85.60
D WwOoO0DS - GOOD 67 51.26 3,434.42
I WMPERVIOUS 98 10.20 999.60

" Use only one CN value source per line. Totals = 337.79 20,754.92

0.52780 sq mi}
. _  total product _ 20,754.92 _
CN (weighted) = g — = —337 55 Use CN = 61

Milone & MacBroom Inc.




Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-19-4) By: MJS Date:  02/03/08
Location: Bristol & Burlington, CT Checked: Date:

Circle one: Present Developed Watershed: Watershed CMB-80

1.} Runoff curve numhber (CN)

Soil Name Cover Description CN Value * ~ Area Product
and of
Hydrologic (cover type, treatment, and CN x Area

Grou hydrologic condition; N4 i .@
° :ercent’impervious; :; ; ; Sq. Ft.
unconnected/connected impervious % 3 5 %
(appendix A) area ratio) - i e
A 1/3 AC RESIDENTIAL 49 4.82 236.18
A 1/2 AC RESIDENTIAL 47 0.69 32.43
A 1 AC RESIDENTIAL 40 0.99 39.60
A WOODS - GOOD 30 9.70 291.00
A OPEN SPACE- GOOD 36 0.34 12.24
B 1/3 AC RESIDENTIAL 67 16.71 1,119.57
B 1/2 AC RESIDENTIAL 66 .70 244.20
B 3/4 AC RESIDENTIAL 65 31 202,15
B 1 AC RESIDENTIAL 64 0.82 52.48
B COMMERCIAL 92 248 228.16
B OPEN SPACE- GOOD 55 29.24 1,608.20
B wWOQDS - GOOD 50 27.57 1,378.50
C 1/2 AC RESIDENTIAL 76 0.12 8.12
C 3/4 AC RESIDENTIAL 75 3.62 271.50
C COMMERCIAL 24 2.94 276.36
C OPEN SPACE- GOOD 74 2.30 170.20
C WwOQDS - GOOD 70 472 330.40
D 1/3 AC RESIDENTIAL 84 0.28 23.52
D 1/2 AC RESIDENTIAL 83 0.03 2,49
D 3/4 AC RESIDENTIAL 82 0.00 0.00
D COMMERCIAL 25 0.33 31.35
D OPEN SPACE- GOOD 80 3.06 244.80
D WwWQQODS - GOOD 67 51.54 3,453.18
| IMPERVIOUS 08 17.66 1,730.68
w WATER 98 0.87 85.26
0.00
! Use only one CN value source per line. Totals = 187.64 12,073.57
{ 0.29319 sg mi}
. total product 12,073.57
CN (weighted) = m = = UseCN= 64

Milone & MacBroom Inc,




Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-19-4) By: MJS Date:  02/03/08
Location: Bristol & Burlington, CT Checked: Date:

Circle one: Present Developed Watershed: Watershed CMB-70

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value " Area Product
and of
Hydrologic (cover type, treatment, and CN x Area

Group hydrologic condition; o 2 z
percent impervious; ‘;', @ ® 8q. Ft.
unconnected/connected impervious 3 ,Ei E, %
{appendix A) area ratio) ol w n
A WOODS - GOOD 30 1.72 51.60
B 1/8 AC RESIDENTIAL 68 12.82 871.76
B 1/4 AC RESIDENTIAL 68 2.06 140.08
B 1/3 AC RESIDENTIAL 67 233.02 15,612.34
B 1/2 AC RESIDENTIAL 66 17.38 1,147.08
B COMMERCIAL 92 7.89 725.88
B OPEN SPACE- GOOD 55 10.87 597.85
B WQOoDS - GOOD 50 15.39 769.50
C 1/3 AC RESIDENTIAL 77 16.63 1,280.51
C 1/2 AC RESIDENTIAL 76 0.89 67.64
Cc wWOODS - GOOD 70 252 176.40
D 1/8 AC RESIDENTIAL 84 8.42 707.28
D 1/4 AC RESIDENTIAL 84 1.07 80.88
D 1/3 AC RESIDENTIAL 84 2.84 238.56
D 1/2 AC RESIDENTIAL 83 0.17 14.11
D COMMERCIAL 95 498 473.10
D OPEN SPACE- GOOD 80 1.31 104.80
D wOODS - GOOD 67 20.58 1,378.86
| IMPERVIOUS 98 24.78 2,428.44
w WATER 98 2.74 268.52
G4.00
' Use only one CN value source per line. Totals = 388.08 27,144.19
( 0.60638 sq mi)
. total product 27.144.19
CN (weighted) = W’i’ama— ——=—  UseCN= 70

Milone & MacBroom Inc.




Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-19-4) By: MJS Date:  02/03/08
Location: Bristol & Burlington, CT Checked: Date:

Circle one: Present Developed Watershed: Watershed CMB-60

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value " Area Product
and - of
Hydrologic {cover type, treatment, and CN x Area

Grou hydrologic condition; s i ..Acres
P :ercen? impervious; :; ?_; (;:: Sq. Ft.
unconnected/connected impervious % E, .E, %
{appendix A) area ratio) - [T L.

B 1/8 AC RESIDENTIAL 68 32.80 2,230.40

B 1/4 AC RESIDENTIAL 68 9.74 662.32

B 1/3 AC RESIDENTIAL 67 40.60 2,720.20

B 1/2 AC RESIDENTIAL 66 18.30 1,207.80

B 3/4 AC RESIDENTIAL 65 2.76 179.40

B 1 AC RESIDENTIAL 64 3.05 185.20

B COMMERCIAL g2 22.78 2,095.76

B BRUSH - GOOD 48 3.32 159.36

B MEADOW - GOOD 58 6.64 385.12

B OPEN SPACE- FAIR 69 0.31 21.39

B OPEN SPACE- GOOD 55 9.55 525.25

8 WOODS - FAIR 60 2.91 174.60

B wOODS - GOOD 50 20.95 1,047.50

D 1/8 AC RESIDENTIAL 84 0.81 68.04

D 1/3 AC RESIDENTIAL 84 0.63 52.92

D 1/2 AC RESIDENTIAL a3 5.60 464,80

D BRUSH - GOOD 73 0.03 219

D COMMERCIAL 95 0.03 2.85

D MEADOW- GOQD 78 0.40 31.20

D WOQDS - GOODb 67 21.67 1,451.89

I IMPERVIOUS a8 45.47 4,456.06
0.00
0.00

- Use only one CN value source per line. Totals = 248.35 18,134.25
0.38805 86 mi)
. total product . 18,134.25
CN {weighted) = tot;l)w YT Use CN = 73

Milone & MacBroom Inc.




Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-19-4) By: MJS Date: 02/03/08
Location: Bristol & Burlington, CT Checked: Date:

Circle one: Present Developed Watershed: Watershed CMB-50

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value " Area Product
and of
Hydrologic (cover type, treatment, and CN x Area

Grou hydrologic condition; A b .@
P I:‘iren:.entg impervious; % ; ; Sq. Ft.
unconnected/connected impervious E E, _5, %
(appendix A) area ratio) - L L.
A 1/3 AC RESIDENTIAL 49 2.02 98.98
A 3/4 AC RESIDENTIAL 45 0.92 41.40
A WOODS - GOOD 30 1.67 50.10
B 1/8 AC RESIDENTIAL 68 4.90 333.20
B 1/4 AC RESIDENTIAL 68 69.34 4,715.12
B 1/3 AC RESIDENTIAL 67 111.34 7,459.78
B 3/4 AC RESIDENTIAL 65 3.64 236.60
B COMMERCIAL 92 22.42 2,062.64
B OPEN SPACE- GOOD 55 8.40 462.00
B wOODS - GOOD 50 20.18 1,009.00
D 1/8 AC RESIDENTIAL 84 0.44 36.96
D 1/3 AC RESIDENTIAL 84 0.01 0.84
D 3/4 AC RESIDENTIAL 82 0.69 56.58
D COMMERCIAL 95 0.08 7.60
D WOODS - GOOD 67 11.18 749.06
| IMPERVIOUS 98 17.71 1,735.58
0.00
0.00
! Use only one CN value source per line. Totals = 274.94 19,055.44
{ 042959  sqmi)
. total product 19,055.44
CN (weighted) = —tota‘l’area —ro— UseON= 69

Milone & MacBroom Inc.



Project:
Location:
Circle one:

Worksheet 2: Runoff curve number and runoff

Copper Mine Brook (2235-19-4) By: MJS Date:  02/03/08
Bristol & Burlington, CT Checked: Date:
Present  Developed Watershed: Watershed CMB-40

1.) Runoff curve number ('CN)

Soil Name Cover Description CN Value " Area Product
and of
Hydrologic {cover type, treatment, and CN x Area

Grou hydrologic condition; 2 3 ..Acres
P ;’cm:entg impervious; :; ; c; Sq. Ft.
unconnected/connected impervious % g, E, %
(appendix A) area ratio) [ i i
B 1/8 AC RESIDENTIAL 68 25.53 1,736.04
B 1/4 AC RESIDENTIAL 68 135.38 9,205.84
B 113 AC RESIDENTIAL 67 128.05 8,579.35
B 1/2 AC RESIDENTIAL 66 48.51 3,201.66
B 3/4 AC RESIDENTIAL 65 4.08 265.20
B 1 AC RESIDENTIAL _ 64 6.70 428.80
B COMMERCIAL g2 3.77 346.84
B BRUSH - GOOD 48 1.20 61.92
B MEADOW - GOOD 58 6.69 388.02
B OPEN SPACE- GOCD 55 445 24475
B WwOODS - GOOD 50 13.59 679.50
c 1/4 AC RESIDENTIAL 77 12.03 926.31
C 1/3 AC RESIDENTIAL 77 1.25 96.25
D 1/8 AC RESIDENTIAL 84 315 264.60
D 1/4 AC RESIDENTIAL 34 2.93 246.12
D 1/3 AC RESIDENTIAL 84 3.13 262.92
D 1/2 AC RESIDENTIAL 83 327 271.41
D 3/4 AC RESIDENTIAL 82 0.11 9.02
D MEADOW - GCOD 78 1.08 84.24
D OPEN SPACE- GOOD 80 1.69 135.20
D wWoOODS - GOOD 67 7.35 492 45
I IMPERVIOUS 98 23.59 2,311.82
w WATER 98 1.26 123.48
0.00
! Use only one CN value source per line. Totals = 438.88 30,361.74
( 0.68575 s mi)
. total product 30,361.74
CN (weighted) = tota‘l’m = e UseCN= 69

Milone & MacBroom Inc.




Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-19-4) By: MJS Date: 02/03/08
Location: Bristol & Burlington, CT Checked: Date:

Circle one; Present  Developed Watershed: Watershed CMB-30

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value * Area Product
and of
Hydrologic {cover type, treatment, and CN x Area

Grou hydrologic condition; e ) .@
i :t-'.-mentg impervious; :;; ; ; Sq. Ft.
unconnected/connected impervious % _E, _E, %
(appendix A) area ratio) [ i i
A 1/3 AC RESIDENTIAL 49 12.05 590.45
A 3/4 AC RESIDENTIAL 45 5.21 234.45
A WOODS - GOOD 30 0.60 18.00
B 1/8 AC RESIDENTIAL 68 6.02 409.36
B 1/4 AC RESIDENTIAL 68 40.47 2,751.96
B 1/3 AC RESIDENTIAL 67 27.13 1,817.71
B 1/2 AC RESIDENTIAL 66 25.39 1,675.74
B 1 AC RESIDENTIAL 64 8.81 563.84
B COMMERCIAL 92 25.03 2,302.76
B OPEN SPACE- GOQCD 55 11.48 631.40
B wWOODS - GOOD 50 23.52 1,176.00
D 1/4 AC RESIDENTIAL 84 0.09 7.56
D 1/3 AC RESIDENTIAL 84 0.18 15.12
D 1/2 AC RESIDENTIAL 83 0.04 332
D 3/4 AC RESIDENTIAL 82 1.78 145,96
D wWQQODSs - GOOD 67 3.80 254.60
I IMPERVIOUS 98 13.69 1,341.62
0.00
0.00
0.00
0.00
0.00
' Use only one CN value source per line. Totals = 205.29 13,939.85
{ 0.32077 sq mi)
. total product 13,930.85
CN (weighted) = tOtaTW = 50529 Use CN = 68

Milone & MacBroom Inc,




Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-19-4) By: MJS Date:  03/03/08
Location: Bristol & Burlington, CT Checked: Date:

Circle one: Present Developed Watershed: Watershed CMB-20

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value * Area Product
and of
Hydrologic {cover type, treatment, and CN x Area

Grou hydrologic condition; s b .@
P :J,ercentg impervious; :; ; c; Sq. Ft.
unconnected/connected impervious % g, _g, %
(appendix A) area ratio) - i ir.
A 1/8 AC RESIDENTIAL 52 0.71 36.92
A 1/4 AC RESIDENTIAL 50 16.75 837.50
A 1/3 AC RESIDENTIAL 49 17.05 835.45
A COMMERCIAL ' 89 513 456.57
A OPEN SPACE- GOCOD 36 0.20 7.20
A WQOODS - GOOD 30 0.90 27.00
B 1/8 AC RESIDENTIAL 68 5.02 341.36
B 1/4 AC RESIDENTIAL 68 159.48 10,844.64
B 1/3 AC RESIDENTIAL 67 114.21 7,652.07
B 1/2 AC RESIDENTIAL : 66 21.08 1,391.28
B 1 AC RESIDENTIAL 64 0.33 21.12
B COMMERCIAL 92 7.22 664.24
B : QPEN SPACE- GOOD 55 45.70 2,513.50
B wQODS - GOOD 50 102.63 5,131.50
D 1/4 AC RESIDENTIAL 84 13.89 1,166.76
D 1/3 AC RESIDENTIAL 84 17.11 1,437.24
D 1/2 AC RESIDENTIAL 83 7.80 647.40
D 1 AC RESIDENTIAL 81 2.21 179.01
D CCMMERCIAL 95 13.31 1,264.45
D OPEN SPACE- GOOD 80 2.19 175.20
b wWOOQODS - GOOD 67 47 .35 3,172.45
| IMPERVIOUS 08 56.28 5515.44
w WATER 98 2.34 225.32
' Use only one CN value source per line. Totals = 658.89 44,547.62
( 1.02952 sq mi)
. total product 44,547 .62
CN (weighted) = WTar? =  ——=——— UseCN= 68

Milone & MacBreom Inc.



Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook {2235-19-4) By: MJS Date: 02/03/08
Location: Bristol & Burlington, CT Checked: Date:

Circle one: Present  Developed Watershed: Watershed CMB-10

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value " Area Product
and 7 of
Hydrologic {cover type, treatment, and CN x Area

Group hydrologic condition; o o i
. . i ™~ ™
percent impervious; '-'; © o Sq. Ft.
unconnected/connected impervious % > > %
(appendix A) area ratio) [ i ic
A 1/4 AC RESIDENTIAL 50 0.02 1.00
A WOO0DS - GOOD 30 0.09 2.70
B 1/4 AC RESIDENTIAL 68 1.84 12512
B 1/3 AC RESIDENTIAL 67 4.59 307.53
B COMMERCIAL 92 0.16 14.72
B WOOQDS - GOOD 50 1.38 69.00
| B IMPERVIOUS 08 1.14 111.72
w WATER 98 0.16 15.68
' Use only one CN value source per line. Totals = 9.38 647.47
{ 001466  sqmi)
. 647.47
CN (weighted) = ~otalproduct Use CN = 69
total area 9.38

Milone & MacBroom Inc.




APPENDIX D
EXISTING CONDITIONS TIME OF CONCENTRATION CALCULATIONS

Coppermine Brook Drainage Analysis
Bristol, Connecticut
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Time of Concentration (T.) or Travel Time (T;) Worksheet

Project:  Coppermine Brook Watershed (2235-19) By:
Location: PBristol & Burlington, CT Checked:
Circle one: Present Developed Watershed:
Circle one: T T, Subwatershed:

Sheet flow (applicable to T, only)

Segment ID

1. Surface description (Table 3-1)

2. Manning's roughness coeff. for sheet flow, n (Table 3-1)

3. Flow Length, L (< 300ft) ft.
4. Two-year 24-hr rainfall, P» in.
5. Land slope, s ft./ft.

_0.007 (nL)"®
S 1= Tpus(s0hy .

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
- 10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) ft.
11. Flow Length, L ft.
12. Watercourse slope, s 1%
. 1.49
13. _Average velocity, vV =n.;1m (d% )(S}é) fps.
I
=
4.7, 3600* 1 hr.
Channel flow
. Segment D
15. Channel Bottom width, b ft.
16. Horizontal side slope component, z (z heriz: 1 vert)
17. Depth of flow, d ft,
18, Cross sectional flow area, A (assume trapazoidal) ft,2
19. Wefted perimeter, P,, ft.
20. Hydraulic Radius, R — 2 “
21, Channel slope, s v ft./ft.
22. Manning's roughness coeff., n
_1A9 p¥ N
23. V= ” (R7)(s%) fps.
24. Flow length, L : . ft.
L
285 T=—
©3600*% Y hr.

26. Watershed or subarea T, or T;{add T, in steps 6, 14 & 25)

RV Date: 02/26/08
Date:

Coppermine Brook

WHB-80

A-B
FRST
0.600
300.0
3.20
0.017
1.281 1.281
B-C
FRST
0.100
UNPVD
0.40
515.0
0.010
0.80
0.180 0.000 0.000 0.000 || 0.180
C-D D-E E-F
5,00 10.00 15.00
3.00 3.00 3.00
0.50 1.00 1.00
3.25 13.00 18.00
8.16 16.32 21.32
0.40 0.80 0.84
0.0836 0.0833 0.0167
0.040 0.040 0.040
5.83 9.24 4.30
670.0 2340.0 1800.0
0.032 0.070 0.116 0.000 |7| 0.219
hr. 1.679

Milone & MacBroom Inc.




Time of Concentration (T,) or Travel Time (T;) Worksheet

Project:  Coppermine Brook Watershed {2235-19) By:

Location: Bristol & Burlington, CT Checked:
Circle one: Present Developed Watershed:
Circle one: T, T Subwatershed:

. Sheet flow (applicable to T, only) -

S o o

Segment ID
Surface description (Table 3-1)
Manning's roughness coeff. for sheet flow, n {Table 3-1)
Flow Length, L (< 300ft) ft.
Two-year 24-hr rainfall, P, in.
Land slope, s ftAft.
_0.007(nL)"*
L on.s (30‘4 ) hr.

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID
7. Surface description

~ 8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) ft.
11. Flow Length, L ft.
12. Watercourse slope, s ’ ft.Aft.

; _149 . Y
13. Average velocity, (d ¥(s7?) ps.
L
%1 = 3600+ y hr.
Channel flow
Segment ID

15. Channel Bottom width, b ft.
16. Horizontal side slope component, z (z horiz:1 vert)

. 17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazcidal) ft.2
19. Wetted perimeter; P, ft.
20. Hydraulc Radius, R = -2 o
21. Channel slope, s " ft.fft.
22. Manning's roughness coeff., n

: 149 v v
23. ¥ =—"Z(R7)(s2) fos.
24. Flow Iength L ft.

L
25, ¥ =———
f3600* Y hr.

26. Watershed or subarea T, or T, (add T, in steps 6, 14 & 25)

RV

Coppermine Brook

Date:
Date:

02/26/08

WHEB-50

A-B
FRST
0.600
300.0
3.20
0.150
0.5632 0.532
B-C
FRST
0.100
UNPVD
0.40
450.0
0.111
2.69
0.046 0.000 0.000 0.000 || 0.046
C-D D-E E-F
5.00 10.00 10.00
3.00 3.00 3.00
0.50 1.00 1.00
3.25 13.00 13.00
8.16 16.32 16.32
0.40 0.80 0.80
0.0408 0.0038 0.0067
0.040 0.040 0.040
4.07 1.97 2.62
3430.0 | | 3935.0 2240.0
0.234 0.554 0.238 0.000 || 1.026
1.604

hr.

Milone & MacBroom Inc.




Time of Concentration (T,) or Travel Time (T;) Worksheet

A S o i

Project.  Coppermine Brook Watershed {2235-19) By:
Location: Bristol & Burlington, CT Checked:
Circle one: Present Developed Watershed:
Circle one: I T Subwatershed:
Sheet flow (applicable to T, only)
: , Segment ID
Surface description (Table 3-1)
Manning's roughness coeff. for sheet flow, n (Table 3-1)
Flow Length, L (< 300ft) ft.
Two-year 24-hr rainfall, P, in.
Land slope, s ft./ft.
p _ 9:007(nL)*
! P (s%) _ hr.
Shallow concentrated flow (assume hyd. radius = depth of flow)
Segment ID
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) ft,
11. Flow Length, L ft.
12. Watercourse slope, s ft. /¢,
: 1.49
13. Average velocity, V= (d7 )(s b 2) fos.
: L
-1 = 35007 hr.
Channel flow
Segment ID
15. Channel Bottom width, b ft.
16. Horizontal side slope component, z (z horiz:1 vert)
17. Depth of flow, d fi.
‘ 18. Cross sectional flow area, A (assume trapazoidal) ft.2
19. Wetted perimeter, P, ft.
20. Hydraulic Radius, g = -4 "
21. Channel slope, s * fr.Af.
22. Manning's roughness coeff., n
_149 2
23. == (R )(s 2) fps.
24. Flow Iength L ft.
L
25, T =———
‘T 3600*%) hr.

26. Watershed or subarea T, or T, (add T, in steps 6, 14 & 25}

RV Date: 02/26/08
Date:
Coppermine Brook
WHB-40
A-B
FRST
0.600
300.0
3.20
0.013
1.403 1.403
B-C
FRST
0.100
UNPVD
0.40
740.0
0.007
0.67
0.308 0.000 0.000 0.000 - 0.308
C-D D-E E-F
5.00 10.00 30.00
3.00 3.00 3.00
0.50 1.00 1.50
3.25 13.00 51.75
8.16 16.32 30.49
0.40 0.80 1.31
0.1030 0.0194 0.0030
0.040 0.040 0.040
6.47 4.46 244
2330.0 2570.0 2540.0
0.100 0.180 0.289 0.000 |~ 0.549
hr. 2.261

Milone & MacBroom Inc.




Time of Concentration (T.) or Travel Time (T;) Worksheet

Projectt  Coppermine Brook Watershed (2235-19) By:

Location: Bristol & Burlington, CT Checked:
. Circle one: Present Developed . Watershed:
Circle one: I T Subwatershed:

Sheet flow (applicable to T, only)

Segment ID

1. Surface desecription (Table 3-1)

2. Manning's roughness coeff. for sheet flow, n (Table 3-1)

3. Flow Length, L {< 300ft) ft.
4, Two-year 24-hr rainfall, P in.
5. Land slope, s ft. /.

0.007 (nL )*®
& = ey .

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID

7. Surface description

8. Manning's roughness coeff., n

9. Paved or unpaved

10. Depth of flow, d (defauit: d=.4 unpaved, d=.2 paved) ft.
~ 1. Flow Length, L. ft.

12. Watercourse slope, s ft. /At

; 149
13. Average velocity, V= d7 )(S}/z) fps.
L
T,
14. 7. 3600 * hr.
Channel flow
Segment iD

15. Channel Bottom width, b ft.

16. Horizontal side slope component, z (z horiz:1 vert)

17. Depth of flow, d ft.

18. Cross sectional flow area, A (assuma trapazoidal) ft.?

19. Wetted perimeter, P, ft.

20. Hydraulic Radius, R = -4 o

21. Channel slope, s Y ft./ft.

22, Manning's roughness coeff., n

_L49 . K
23. ——(R'¥)(s") fps.
24, Flow Iength L - ft
L
2, T, =——
f3600% Y hr.

26. Watershed or subarea T, or T, (add T, in steps 6, 14 & 25)

RY Date: 02/26/08
Date:

Coppermine Brook
WHB-30

A-B

FRST

0.600

300.0

3.20

0.033

0.976 0.976

B-C

FRST

0.100

UNPVD

0.40

430.0

0.093

2.47

0.048 |*| 0.000 |*| 0.000 |*] 0.000 |7| 0.048
C-D D-E

5.00 5.00

3.00 3.00

0.50 0.50

3.25 3.25

8.16 8.16

0.40 0.40

0.0670 0.0670

0.040 0.040

522 5.22

3260.0 2980.0

0.174 0.159 0.000 * 0.000 |°] 0.332

hr 1.366

Milone & MacBroom Inc.



Time of Concentration (T,) or Travel Time (T;) Worksheet

Project.  Coppermine Brook Watershed (2235-19) By:
Location: Bristol & Burlington, CT Checked:
Circle one: Present Developed Watershed:
Circle one; I T Subwatershed:

Sheet flow (applicable to T, only)

Segment ID

1. Surface description (Table 3-1}

2. Manning's roughness coeff. for sheet fiow, n (Table 3-1)

3. Flow Length, L (< 300ft) ft,
4. Two-year 24-hr rainfall, P, in.
5. Land slope, s ' ft./ft.

0.007 (nL)"*
6 1. = P2 (") hr.

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) ft.
11. Flow Length, L ft.
12. Watercourse slope, s ft.Aft.
: . 1.49
13. Average velocity, ¥ === (d% )(S}é ) fos.
L
41 = 35007 br.
Channel flow
Segment ID
15. Channel Bottom width, b ft.
16. Horizontal side slope component, z (z horiz:1 vert)
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal) ft.*
19. Wetted perimeter, P,, ft.
20, Hydraulic Radius, R = -
P, ft.
21. Channe! slope, s ./t
22, Manning's roughness coeff., n
_ 149 2 ¥
24, Flow length, L ft.
26 1L
3600 * r.

26. Watershed or subarea T, or T, (add T, in steps 6, 14 & 25)

RY

Coppermine Brook

Date:
Date:

02/26/08

WHB-20

A-B

FRST

0.600

300.0

3.20

0.060

0.768 0.768

B-C

FRST

0.100

UNPVD

0.40

2415.0

0.045

1.72

0.391 0.000 |*] 0.000 0.000 || 0.391

C-D D-E

15.00 400.00

3.00 3.00

1.00 3.00

18.00 1227.00

21.32 418.97

0.84 2.93

0.0191 0.0089

0.040 0.040

4.60 7.19

4715.0 560.0

0.285 0.022 |*| 0.000 0.000 || 0.306
hr. 1.466

Milone & MacBroom Inc.




Time of Concentration (T;) or Travel Time (T,) Worksheet

Project:  Coppermine Brook Watershed (2235-19) By:
Location: Bristol & Buriington, CT Checked:
Circle one: Present Developed Watershed:
Circle one; T. T Subwatershed:
Sheet flow (applicable to T, only)
Segment ID
1. Surface description (Table 3-1)
2. Manning's roughness coeff. for sheet flow, n (Table 3-1)
3. Flow Length, L (< 300ft) ft.
4, Two-year 24-hr rainfall, P, in.
5, Land slope, s i/t
1.8
6. 7, S0 CLY
Pz - ( s ) hr.
Shallow concentrated flow (assume hyd. radius = depth of flow)
Segment ID
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) ft.
11. Flow Length, L ft.
12. Watercourse slope, s ft.At.
. 1 49
13. Average velocity, 7 =222 (3% y(s/) fps.
L
4T = 3600w hr.
Channel flow
Segment ID
15. Channel Bottom width, b - ft.
- 16. Horizontal side slope component, z (z horiz:1 vert)
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal) ft.2
19. Wetted perimeter, P,, ft.
20. Hydraulic Radius, r — -4
P, ft.
21. Channel slope, s ft./fft.
- 22. Manning's roughness coeff., n
1 A9, 4. ¥
23. = (R")(s7?) fps.
24. Flow Iength L ft
2% 7 - L __
3600 ¢V hr.
26. Watershed or subarea T, or Ty (add T, in steps 6, 14 & 25)

RV Date: 02/26/08
Date:
Coppermine Brook
WHB-10
AB
FRST
0.600
300.0
3.20
0073
0710 | | 0710
BC
FRST
0.100
UNPVD
0.40
240.0
0175
3.38
0.020 [*] o0.000 [*] 0.000 [*] 0.000 || 0.020
CD D-E DE
3.00 3.00 15.00
1.00 1.00 3.00
0.33 0.40 1.00
1.10 1.36 18.00
3.93 413 21.32
0.28 0.33 0.84
0.0085| [0.0310| | 0.0213
0.040 0.040 | | 0.040
5.00 3.13 4.86
33500 [1600.0| [3050.0
0.186 |*| 0.142 |*| 0.174 || 0.000 [7] 0.503
o 1,233

Milone & MacBroom Inc.



Time of Concentration (T,) or Travel Time (T,;) Worksheet

Projectt  Coppermine Brook Watershed (2235-19) By.
Location: Bristol & Burlington, CT Checked:
Circle one: Present Developed Watershed:
Circle one: I T, Subwatershed:

Sheet flow (applicable to T, only)

Segment ID

1. Surface description {Table 3-1)
2. Manning's roughness coeff. for sheet flow, n (Table 3-1)
3. Flow Length, L (< 300ft) ft.
4. Two-year 24-hr rainfall, P, in.
5. Land slope, s ft. /.
6. 7 _ 0:007(nL)**

) [ on.s (50\4) hr.

Shallow concentrated flow {assuma hyd. radius = depth of flow)

Segment ID
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) ft.
11. Flow Length, L _ ft.
12, Watercourse slope, s ft./f.
: 149
13. Average v_relomty, V= d7 3 )(s b ) fos.
_ L

, 14.7. = 3500+ v hr.

Channel flow
Segment ID
15. Channel Bottom width, b ft.
16. Horizontal side slope component, z (z horiz:1 vert)
17. Depth of flow, d ft,
18. Cross sectional flow area, A (assume trapazoidal) ft.2
19. Woetted perimeter, P,, ft.
20. Hydraulic Radius, R = 1 “
21, Channel slope, s v ft./ft.
22, Manning’s roughness coeff., n
1.49 2y
23, V=R fps.
24, Flow Iength L ft.
L
25, T =—"T"—
‘T 3600% ) hr.

26. Watershed or subarea T, or T, {add T, in steps 6, 14 & 25)

RV Date: 02/26/08
Date:

Coppermine Brook
WIB-20

AB

FRST

0.600

300.0

3.20

0.027

1062 | | 1.062

BC CD CD DE
FRST FRST FRST FRST
0.100 | [0.700 | [0.700 | {0.100
UNPVD UNPVD UNPVD UNPVD
0.40 0.40 0.40 0.40
330.0 500.0 | [ ©00.0 | [630.0
0046 | [0237 | [0.033 | [G.095
1.73 3.94 1.47 2.49
0.077 il o042 |* o0.170 {*] 0.070 |7} 0.350
EF F-G

5.00 10.00

1.00 3.00

0.50 1.00

275 12.00

6.41 16.32

0.43 0.80

0.0086 | [0.0270

0.040 | [0.040

1.96 5.26

35000 | [6550.0

0.495 || 0.346 |*| 0.000 || 0.000 7| 0.841

e 2262

|

Milone & MacBroom Inc.



Time of Concentration (T,) or Travel Time (T,) Worksheet

Project:  Coppermine Brook Watershed (2235-19) By:
Location: Bristol & Burlington, CT Checked:
Circle one: Present Developed Watershed:;
Circle one: T, : T Subwatershed:
Sheet flow (applicable to T, only)
Segment ID

1. Surface description (Table 3-1)
2. Manning's roughness coeff. for sheet flow, n (Table 3-1)
3. Flow Length, L (< 300ft) ft.
4. Two-year 24-hr rainfall, Py in.
5. Land slope, s ft./t.

0.007 (nL)*®
o T = PS5 (s ' hr.

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) ft.
11. Flow Length, L ft.
12. Watercourse slope, s ft.ft.
; 1.49
13. Average velocity, V= (dﬁ/ )(S/’/ ) fps.
L
T,
14. 7. 3600 * hr.
Channel flow
Segment ID
15. Channe! Bottom width, b . ft.
18. Horizonta! side slope component, z (z horiz:1 vert}
17. Depth of flow, d _ ft.
18. Cross sectional flow area, A {(assume trapazoidal) ft.2
19. Wetted perimeter, P,, ' ft.
20. Hydraulic Radius, R = -2
P, ft.
21. Chanrel slope, s ft./ft.
22. Manning's roughness coeff., n
_149 ..
23. —(R)(s7?) fps.
24, Flow length L ft.
L
25, T =———
‘T 3600*Y hr.

26. Watershed or subarea T, or T;(add T, in steps 6, 14 & 25)

RV Date: 02/26/08
Date:
Coppermine Brook
WIB-20
A-B
FRST
0.600
300.0
3.20
0.033
0.976 0.976
B-C
FRST
0.100
UNPVD
0.40
2080.0
0.154 |
3.17
0.182 0.000 0.000 M 0.000 || 0.182
C-D D-E E-F F-G
5.00 5.00 5.00 10.00
1.00 1.00 1.00 3.00
0.50 0.50 0.50 1,00
2,75 275 275 13.00
6.41 6.41 6.41 16.32
0.43 0.43 0.43 0.80
0.0960 0.0214 0.1180 0.0310
0.040 0.040 0.040 0.040
6.56 3.10 7.28 5.63
1360.0 1870.0 550.0 1600.0
0.058 0.168 0.021 M 0.079 = (0.325
hr. 1.483

Milone & MacBroom Inc.



Time of Concentration (T,) or Travel Time (Ty) Worksheet

Project:  Coppermine Brook Watershed (2235-19) By:
Location: Bristol & Burlington, CT Checked:
Circle one: Present Developed Watershed:

Circle one: T T Subwatershed:

Sheet flow (applicable to T, oniy)

Segment ID

1. Surface description (Table 3-1)

2. Manning's roughness coeff. for sheet flow, n (Table 3-1)

3. Flow Length, L (< 300ft) ft.
4. Two-year 24-hr rainfall, P, in.
5. Land slope, s ' ft.ft.

0.007 (nL)"?
6 7. = PPy hr.

Shallow concentrated flow (assums hyd. radius = depth of flow)

Segment ID
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default; d= 4 unpaved, d=.2 paved) ft.
11. Flow Length, L ft.
12. Watercourse slope, s ft./ft.
; 149 20 12
13. Average velocity, V= — @7)(s7?) fos.
L
7T =—=
14. 7, 3600 * ¥ br.
Chamnel flow
Segment ID
15. Channei Bottom width, b ft.
16. Horizontal side slope component, Z (z horiz:1 vert)
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazaidat) ft.2
19. Wetted perimeter, P, ft.
20. Hydraulic Radius, r — -4 ‘
2. t.
21. Channel slope, s ft./ft.
22. Manning's roughness coeff., n
_ 149 1
23. V= — (R73Ws"?) fos.
24. Flow length, L fi.
L

285, T, =——

T 3600y hr.

26. Watershed or subarea T, or T;{add T, in steps 6, 14 & 25)

RV Date: 02/26/08
Date:
Coppermine Brook
WIB-10
A-B
FRST
0.600
300.0
3.20
0.050
0.826 0.826
B-C
FRST
0,100
UNPVD
0.40
2215.0
0.054
1.88
0.327 0.000 0.000 0.000 = 0.327
C-D D-E
3.00 5.00
1.00 2.00
0.40 0.50
1.36 3.00
413 7.24
0.33 0.4
0.0530 0.0126
0.040 0.040
4.09 2,32
1225.0 1030.0
0.083 0.123 0.000 0.000 = 0.206
hr. 1.360

Milone & MacBroom Inc.




Time of Concentration (T.) or Travel Time (T;) Worksheet

Project:  Coppermine Brook Watershed (2235-19) By:
Location: Bristol & Burlington, CT Checked:
Circle one: Present Developed Watershed:
Circle one: T, T Subwatershed:
Sheet flow (applicable to T, only)
Segment ID
1. Surface description (Table 3-1)
2. Manning's roughness coeff. for sheet flow, n (Table 3-1)
3. Flow Length, L (< 300ft) . ft.
4. Two-year 24-hr rainfall, P, in.
5. Land slope, s ft.fit.
0.007 (nL)"®

6. T, = —“—r——

TR (s™) br.

Shallow concentrated flow (assume hyd. radius = dapth of flow)

Segment ID
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) ft.
11. Flow Length, L ft.
12. Watercourse slope, s ’ ft./ft.
. 1.49 %, ¥
13. Average velocity, V——(d ¥}s7?) fps.
L
T, =
14. 7. 3600* 1 hr.
Channel flow
Segment ID
15. Channel Bottom width, b ft.
18. Horizontal side slope component, z (z horiz:1 vert)
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal) ft.2
19. Wetted perimeter, P, ft.
20. Hydraulic Radius, R = 2 c
'PH' t.
21. Channel slope, s ft./ft.
22. Manning's roughness coeff., n
1 49 ¥ b

23. = (R¥Ns72) fos.
24. Flow Iength L ft.
25 T, = L

3600 %) hr.

26. Watershed or subarea T, or T, (add T; in steps 6, 14 & 25)

RV Date:  02/26/08
Date:
Coppermine Brook
NHB-40
A-B
FRST
0.600
300.0
3.20
0.050
0.826 0.826
B-C
FRST
0.100
UNPVD
0.40
940.0
0.157
3.21
0.081 0.000 0.000 0.000 0.081
C-D D-E E-F F-G
3.00 5.00 10.00 1000.0
1.00 3.00 3.00 0.50
0.50 0.50 1.00 5.00
1.75 3.25 13.00 5012.5
4.41 8.16 16.32 1011.18
0.40 0.40 0.80 4.96
0.0310 0.0420 0.0044 0.0044
0.040 0.040 0.040 0.040
3.54 413 2.12 7.18
3410.0 200.0 4470.0 2240.0
0.268 0.081 0.585 0.087 1.000
hr. 1.907

Milone & MacBroom Inc.



Time of Concentration (T;) or Travel Time (T,) Worksheet

Date:
Date:

02/26/08

Projectt  Coppermine Brook Watershed (2235-19) By: RV

Location: Bristol & Buriington, CT _ Checked:

Circle one: Present Developed Watershed: Coppermine Brook
Circle one: I. T Subwatershed: NHB-30

Sheet flow (applicabls to T, only)

Segment ID

1. Surface description (Table 3-1)

2. Manning's roughness coeff. for sheet flow, n (Table 3-1)

3. Flow Length, L (< 300ft) ft.
4, Two-year 24-hr rainfall, P, in.
5. Land slope, s ft.fft.

0.007 (nL)"®
O 1= gty .

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default: d=4 unpaved, d=.2 paved) ft.
11. Flow Length, L ft.
12. Watercourse slope, s ft.fft.
: 149 % ¥
13. Average velocity, 7 = - (d?¥s"?) fps.
L
. T = —
14. 7, 3600* 1 hr.
Channel flow
Segment 1D
15. Channel Bottom width, b ft.
16. Horizontal side slope component, z (z horiz1 vert)
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal) ft.2
19. Wetted perimefer, P, ft.
20. Hydraulic Radius, R = A .
P, ft.
21. Channel slope, s ft./ft.
22. Manning's roughness coeff., n
_149 7. H
28. ¥ =""S (RO fos.
24. Flow length, L ft.
L

25, T, = ————

‘T 3600%V hr.

28. Watershed or subarea T, or T;(add T, in steps 6, 14 & 25)

A-B
FRST
0.600
300.0
3.20 .
0.060
0.768 0.768
B-C
FRST
0.100
UNPVD
0.40
2245.0
0.076
2.23
0.280 0.000 0.000 0.000 0.280
C-D D-E E-F F-G
40.00 10.00 10.00 | | 10.00
3.00 3.00 3.00 3.00
1.00 0.75 0.75 0.75
43.00 9.19 9.18 9.19
46.32 14.74 14.74 14.74
0.83 0.62 0.62 0.62
0.0050 0.1028 0.0239 0.0110
0.040 0.040 0.040 0.040
2.51 8.71 4.20 2.85
3930.0 2140.0 41680.0 2085.0
0.436 0.068 0.277 0.203 | 0.984
br. 2.032

II

Milone & MacBroom Inc.



Time of Concentration (T,.) or Travel Time (T,) Worksheet

Project.  Coppermine Brook Watershed (2235-19) By:
Location: Bristol & Burlington, CT Checked:
Circle one: Present Developed Watershed:
Circle one: I T, Subwatershed:

Sheet flow (applicable to T, only)

Segment 1D
Surface description (Table 3-1)
Manning's roughness coeff. for sheet flow, n {Table 3-1)
Flow Length, L (< 300ft) ft.
Two-year 24-hr rainfall, P, in.
Land slope, s ft./ft.
_0.007 (nL)**
r on.s(SuA) hr.

e o kb=

Shallow concentrated flow (assums hyd. radius = depth of fiow)

Segment ID
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) ft.
11. Flow Length, L ft.
12. Watercourse slope, s ft. At
13. Average velocity, 1 49 (dy s b 23 fos
L
T, =
4.7 3600 % hr.
Channel flow
Segment ID
15. Channel Botiom width, b ft.
16. Horizontal side slope component, z (z horiz:1 vert)
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assums trapazoidal) ft.2
19. Wetted perimeter, P,, ft.
20, Hydraulic Radius, R = A it
21. Channel slope, s " ft./fft.
22, Manning's roughness coeff., n
_149 2.
2. ¥ ="=(RN) fos.
24. Flow Iength L ft.
L .

25 ' =—"—

‘36001 hr.

26. Watershed or subarea T, or T,(add T, in steps 6, 14 & 25)

RV Date: 02/26/08
Date:

Coppermine Brook

NHB-20

A-B
FRST
0.600
300.0
3.20
0.033
0.876 0.976
B-C
FRST
0.100
UNPVD
0.40
1865.0
0.064
2.05
0.253 0.000 0.000 0.000 0.253
C-D D-E
3.00 5.00
1.00 3.00
0.50 0.50
1.75 3.25
4.41 8.16
0.40 0.40
0.0540 0.0440
0.040 0.040
4.67 4.23
4800.0 1765.0
0.285 0.116 0.600 0.000 |7| 0.401
hr. 1.630

Milone & MacBroom Inc.



Time of Concentration (T;) or Travel Time (T,) Worksheet

Project:  Coppermine Brook Watershed (2235-19) By:
Location: Bristol & Burlington, CT Checked:
Circle one: Present Developed Watershed:
Circle one: T T, Subwatershed:

Sheet flow (applicable to T, only)

Segment ID

1. Surface description (Table 3-1)

2. Manning's roughness coeff. for sheet flow, n (Table 3-1})

3. Flow Length, L (< 300ft) ft.
4, Two-year 24-hr rainfall, P, irn.
5. Land slope, s ft./ft,

0.007 (nl)°®
O 1= Ty .

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment 1D
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default: d=4 unpaved, d=2 paved) ft.
11. Flow Length, L ft.
12. Watercourse slope, 5 ft./Aft
. 1.49 2. 1
13. Average velocity, P = (d Ws72) ps.
L
T =
4. T, 3600* 17 hr.
Channel flow .
Segment ID
15. Channel Bottom width, b ft.
16. Horizontal side slope component, 2 (z horiz:1 vert)
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assuma trapazoidal) ft.2
19. Wetted perimeter, P,, ft.
20. Hydraulic Radius, & = = it
21. Channel slope, s v ft./ft.
22, Manning'’s roughness coeff., n
149 Yne N
23. —(R7)(s?) fos.
24. Flow Iength L ft.
L

25, T,=—

f3600*Y hr.

26. Watershed or subarea T, or Ty (add T, in steps 6, 14 & 25)

RV Date: 02/26/08
Date:

Coppermine Brook

NHB-10

AB

FRST

0.600

300.0

3.20

0.067

0735 | | 0.735

B-C

FRST

0.100

UNPVD

0.40

470.0

0.085

2.36

0.055 0.000 0.000 |*| 0.000 [T 0.055

CcD D-E

10.00 15.00

3.00 3.00

1.00 1.00

13.00 18.00

16.32 21.32

0.80 0.84

0.0137 | [0.0049

0.040 0.040

3.75 2.34

5100.0 | | 4050.0

0.378 0.482 0.000 |*] 0.000 7| 0.860

hr. 1.650

Milone & MacBroom Inc.



Time of Concentration (T,) or Travel Time (T,) Worksheet

Project:  Coppermine Brook Watershed (2235-19) By:
Location: Bristol & Burlington, CT Checked.:
Circle one: Present Developed Watershed:
Circle one: I T, Subwatershed:

Sheet flow (applicable to T, oniy)

Segment ID

1. Surface description (Table 3-1)

2. Manning's roughness coeff. for sheet flow, n (Table 3-1)

3. Flow Length, L (< 300ft) ft.
4. Two-year 24-hr rainfall, P; in.
5. Land slope, s ft./ft.

0.007 (nL.)"®
6. T = P35 (50%) hr.

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depih of flow, d (default: d=.4 unpaved, d=.2 paved) ft.
11. Flow Length, L ft.
12. Watercourse slope, s ft./ft.
: 1.49
13. Average velocity, V= (dﬁf Y)s b 2) fps.
L
T =——
4.7, 3600 %1 hr.
Channel flow
Segment ID
15. Channel Bottom width, b ft.
16. Horizontal side slope component, z (z horiz:1 vert)
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal) ft.2
19. Wetted perimeter, P,, ft.
20. Hydraulic Radius, R = _4
P ft.
21. Channel slope, s e ft./ft.
22. Manning's roughness coeff., n
149 2. ¥
28 ¥ =""2RP)) fos.
24, Flow Iength L ft.
L

25, T = wrm—

‘3600 hr.

28. Watershed or subarea T, or T;(add T, in steps 6, 14 & 25)

RV Date:  02/26/08
Date:
Coppermine Brook
POB-40
A-B
FRST
0.600
300.0
3.20
0.060
0.768 0.768
B-C C-D
FRST FRST
0.100 0.100
UNPVD UNPVD
0.40 0.40
8§85.0 1985.0
0.169 0.010
3.33 0.81
+ + =
0.074 0.682 0.000 0.000 0.756
D-E E-F
5.00 10.00
3.00 3.00
0.50 1.00
3.25 13.00
8.16 16.32
0.40 0.80
0.0760 0.0127
0.040 0.040
5.56 3.60
3570.0 1500.0
+ + =
0.178 0.116 - 0.000 0.000 0.294

hr. 1.818

Milone & MacBroom Inc.



Time of Concentration (T.) or Travel Time (T;) Worksheet

Date:
Date:

02/27/08

Project:  Coppermine Brook Watershed {2235-19) By: RV

Location: Bristol & Burlington, CT Checked:

Circle one: Present Developed Watershed: Coppermine Brook
Circle one: T. T, Subwatershed: POB-30

Sheet flow (applicable to T, only)

Segment 1D

1. Surface description (Table 3-1)

2. Manning's roughness coeff. for sheet flow, n (Table 3-1)

3. Flow Length, L (< 300ft) . ft.
4. Two-year 24-hr rainfall, P, in.
5. Land slope, s ft.Aft.

0.007 (nL)"*
8 T = —pus(sony hr.

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) ft.
11. Flow Length,L  * ft.
12. Watercourse slope, s ft./Aft.
; 149 2. i
13. Average velocity, v =—n (d73)s7%) fps.
L
4.7 = 3600 * ¥ hr.
Channel flow
Segment ID
15. Channel Bottom width, b ft.
16, Horizontal side siope compenent, z (z horiz:1 vert)
17. Depth of flow, d : ft.
18. Cross sectional flow area, A (assume trapazcidal) ft.2
19. Wetted perimeter, P, ft.
20. Hydraulic Radius, R = 4 it
21. Channel slope, s " : ft./ft,
22. Manning's roughness coeff., n
_L49 o u. i
23, V_T(R )(s7?) fps.
24, Flow length, L ft.
L

25, T =————

£ 3600* P hr.

26. Watershed or subarea T, or T;(add T, in steps 6, 14 & 25)

A-B

FRST

0.600

300.0

3.20

0.150

0.532 0.532

BC

FRST

0.100

UNPVD

0.40

1080.0

0.083

2.33

0.129 0.000 |*] 0.000 |*| 0.000 [7] 0.120 |

Cc-D D-E E-F FG

24" rep| 36" Rep| [ 5.00 10.00

— - 2.00 3.00

FULL FULL 0.50 7.00

314 707 3.25 13.00

6.28 9.42 8.16 16.32

0.50 0.75 0.40 0.80

0.0580 | [0.0680 | [0.0323 | [0.0140

0013 | [0.013 | [0.040 0.040

1739 | | 24.67 3.62 3.79

34500 | [1470.0| [ 3250.0 | [2500.0

0.055 0017 || 0.249 0.183 |7| 0.504
b 1.165

Milone & MacBroom Inc.




Time of Concentration (T.) or Travel Time (T,) Worksheet

Project:  Coppermine Brook Watershed (2235-19) By:
Location: Bristol & Burlington, CT Checked:
Circle one: Present Developed Watershed:
Circle one: T, T Subwatershed:

Sheet flow (applicable to T, only) .
Segment ID

1. Surface description (Table 3-1)

2. Manning's roughness coeff. for sheet flow, n (Table 3-1)

3. Flow Length, L {< 300ft) ft.

4, Two-year 24-hr rainfall, P in,

5. Land slope, s ft./ft.
0.007 (nL)"®

T = sy .

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved .
10. Depth of flow, d (default: d= 4 unpaved, d=.2 paved) ft.
11. Flow Length, L ) ft.
12. Watercourse slope, s ft./ft.
; 1.49
13. Average velocity, F = (d7 )(SV ) fps.
L
B —
W1 = 36007 br.
Channel flow
Segment ID
15. Channel Bottom width, b ft.
16. Horizontal side slope component, z (z horiz:1 vert)
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal) ft.2
19. Wetied perimeter, P,, 7 ft.
20. Hydraulic Radius, R = —2
P, ft.
21, Channel slope, s ‘ ft. fft.
22. Manning's roughness coeff., n
149 o K
23. = (R73Ns7?) fos.
24. Flow Iength L ft.
L
25 T =———
" 3600%Y hr.

26. Watershed or subarea T or T, (add T, in steps 6, 14 & 25)

RV Date:  02/27/08
Date:
Coppermine Brook
POB-20
A-B
FRST
0.600
3000
3.20
0.067
0.735 0.735
B-C
FRST
0.100
UNPVD
0.40
1245.0
0.201
3.63
0.095 0.000 0.000 0.000 0.095
C-D D-E E-F
18" RCP 5.00 15.00
— 3.00 3.00
FULL 0.50 1.00
1.77 3.25 18.00
4.71 8.16 21.32
0.37 0.40 0.84
0.0340 0.0028 0.0023
0.013 0.040 0.040
10.99 1.07 1.60
1325.0 1410.0 2185.0
0.033 0.367 0.380 0.000 0.781
hr. 1.611

Milone & MacBroom Inc.




Time of Concentration (T.) or Travel Time (T} Worksheet

Project:  Coppermine Brook Watershed (2235-19) By:
Location: Bristol & Burlington, CT Checked:
Circle one: Present Developed Watershed:
Circle one: T. T, Subwatershed:

Sheet flow (applicabla to T, only)

Segment ID

1. Surface description (Table 3-1)

2. Manning's roughness coeff. for sheet flow, n (Table 3-1)

3. Flow Length, L (< 300ft) ' ft.
4, Two-year 24-tr rainfall, P, in.
5. Land slope, s ft.Aft.

0.007 (nL)**
6.7 = P (5™ hr.

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID
7. Surface description
8. Manning's roughness coeff., n
9, Paved or unpaved
10. Depth of flow, d {default: d=.4 unpaved, d=.2 paved) ft.
11. Flow Length, L ft.
12. Watercourse slope, s ft./ft.
13. Average velocity, 14 _149 (d% )(s}é) f
. n ps.
147 = 36007 hr.
Channel flow
Segment ID
15. Channel Bottom width, b ft.
46, Horizontal side slope component, z (z heriz:1 vert) _
17, Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal) ft.2
19. Wetted perimeter, P,, ft.
20. Hydraulic Radius, R = A ft
21. Channel slope, s " ft./ft.
22, Manning's roughness coeff., n
149, % ¥
23, V=—o(R" 2
(BRI fos.
24. Flow length, L ft.
25. T, = L
3600 * ¥ hr.

26. Watershed or subarea T, or T, (add T, in steps 6, 14 & 25)

RV Date:  02/26/08
Date:

Coppermine Brook

POB-10

A-B

FRST

0.600

130.0

3.20

0.031

0.512

0.512

8-C

FRST

0.100

UNPVD

0.40

465.0

0.013

0.92

0.141

0.000

0.000

0.000

0.141

C-D

15.00

3.00

1.00

18.00

21.32

0.84

0.0100

0.040

3.33

685.0

0.058

0.000

0.000

0.000

0.058

hr.

0.71

Milone & MacBroom Inc,




Time of Concentration (T.) or Travel Time (T,) Worksheet

Project:  Coppermine Brook Watershed (2235-19) By:
Location: Bristol & Burlington, CT Checked:
Circle one: Present Developed Watershed:
Circle one: 7. T, Subwatershed:
Sheet flow (applicable to T, anly)
Segment ID
1. Surface description (Table 3-1)
2. Manning's roughness coeff. for sheet flow, n (Table 3-1)
3. Flow Length, L (< 300ft) ft.
4, Two-year 24-hr rainfall, P, in.
5. Land slope, s ft./ft,
0.007 (nL)"*
6. =
T P (s") hr,
Shallow concentrated flow (assume hyd. radius = depth of flow)
Segment D
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) fi.
11. Flow Length, L ft.
12. Watercourse slope, s ft.At.
. 1.49
13. Average velocity, v =T(d% )(S%) fps.
L
W T =S50y hr.
Channel flow
Segment 1D
15. Channel Bottom width, b ft,
16. Horizontal side slope component, z (z horiz:1 vert)
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidat) ft.2
19. Wetted perimeter, P, ft.
20. Hydraulic Radius, R = A ft
21. Channel slope, s v ft./ft.
22. Manning's roughness coeff., n
149 % b4
23. V_—n_(R HWs?) fps.
24. Flow length, L ft.
L
25 ' =———
3600 % Y hr,
26. Watershed or subarea T, or T, (add T, in steps 6, 14 & 25)

RV Date:  02/27/08
Date:
Coppermine Brook
CMB-110
AB
FRST
0.600
300.0
3.20
0.033
0.976 | | 0.978 “
B-C
FRST
0.100
UNPVD
0.40
1175.0
0.068
2.1
0.155 |*| 0.000 |*| 0.000 [*| 0.000 |7| 0.155
C-D D-E
10.00 15.00
3.00 1.00
0.50 1.50
575 24.75
13.16 19.24 i
0.44 1.20
0.0760 | | 0.0132
0040 | | 0.040
5.91 5.06
1435.0 | [4540.0
0.067 |*| 0.249 |*| 0.000 || 0.000 [T} 0.317
o 1.447

Milone & MacBroom Inc.



e

Time of Concentration (T,) or Travel Time (T;) Worksheet

Project:  Coppermine Brook Watershed (2235-19) By:
Location: Bristol & Burlington, CT Checked:
Circle one: Present Developed Watershed
Circle one: T T; Subwatershed:
Sheet flow (applicable to T, only)
Segment 1D
1. Surface description (Table 3-1)
2. Manning's roughness coeff. for sheet flow, n (Table 3-1)
3. Fiow Length, L {< 300ft) ft.
4. Two-year 24-hr rainfall, P, in.
5. Land slope, s ft./ft.
0.8
6. T = %
P2 (s hr.
Shallow concentrated flow (assume hyd. radius = depth of flow)
Segment 1D
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) ft.
11. Flow Length, L ft,
12. Watercourse slope, s ft./f.
; 1.49
13. Average velocity, V= — (d% )(S}é ) fos.
L
T ==
14. 7, 3600V hr.
Channel flow
Segment ID
15. Channel Bottom width, b ft.
16. Horizontal side slope component, z (z horiz:1 vert)
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal) ft.?
19. Wetted perimeter, P, ft.
20. Hydraulic Radius, R = —2 “
21. Channel slope, s v ft./ft.
22. Manning's roughness coeff., n
_149 %, . 1
23. V= T(R 3)(s72) fos,
24. Flow length, L ft.
L
25 T =———
‘T 3600% ) hr.
26. Watershed or subarea T, or T,(add T, in steps 6, 14 & 25)

RV

Date: 03/18/08

Data:

: Coppermine Brook

CMB-105

A-B

GRSS

0.300

300.0

3.20

0.040

0.519

0.519

B-C

GRSS

0.080

UNPVD

0.40

2020.0

0.031

1.78

0.000 0.000 0.000

0.315

0.315

C-D

15" RCP

FULL

1.23

3.93

0.31

0.0253

0.013

8.41

1580.0

0.052

0.000 0.000 0.000

| 0.052

hr.

0.886

Milone & MacBroom Inc.




Time of Concentration {T;) or Travel Time (T,) Worksheet

Project: = Coppermine Brook Watershed (2235-19) By:
Location: Bristol & Burlington, CT Checked:
Circle one: Present Developed Watershed:
Circle one: T T Subwatershed:

Sheet flow (applicable to T, only)

Segment ID

1. Surface description (Table 3-1)
2. Marning's roughness coeff. for sheet flow, n (Table 3-1)
3. Flow Length, L (< 300ft) ft.
4. Two-year 24-hr rainfall, P, in.
5. Land slope, s /.
6 _ 0.007 (nL)

S P35 hr.

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment 1D
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d {defauit: d=.4 unpaved, d=.2 paved) ft.
11. Flow Length, L ft.
12. Watercourse slope, s ft./ft.
: 1.49
13. Average velocity, V= (d;/ Y}s }é) fps.
L
47 =300y hr.
Channel flow
Segment ID
15. Channel Bottom width, b ft.
16, Horizontal side slope component, z (z horiz:1 vert)
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal) ft.2
19. Wetted perimeter, P, ft.
. . A
20. Hydraulic Radius, R = 5 it
21. Channel slope, s e ft.ft.
22, Manning's roughness coeff., n
_149 3. Y
23.
3. ¥ =""2(RP)s™) fos.
24. Flow Iength L ft.
L
25 I'=——F—
‘T 3600*%Y hr.

26. Watershed or subarea T, or T;(add T, in steps 6, 14 & 25)

RV Date:  03/04/08
Date:

Coppermine Brook

CMB-100

A-B

FRST

0.600

300.0

3.20

0.133

0.559

0.559

B-C

C-D

FRST

FRST

0.100

0.100

UNPVD

UNPVD

0.40

0.40

600.0

1030.0

0.202

0.068

4.37

2,11

0.038

0.136

0.000

0.000

*| 0.174

D-E

5.00

1.00

1.00

6.00

7.83

0.77

0.0038

0.030

2.56

2610.0

0.283

0.000

0.000

0.000

0.283

hr.

1.015

Milone & MacBroom Inc,




Time of Concentration (T.) or Travel Time (T,) Worksheet

Project:  Coppermine Brook Watershed (2235-18) By:
Location: Bristol & Burlington, CT Checked:
Circle ane: Present Developed Watershed:
~ Circle one: I, T, Subwatershed:

Sheet flow (applicable to T, only)

Segment ID
1. Surface description (Table 3-1)
2. Manning's roughness coeff. for sheet flow, n (Table 3-1)
3. Flow Length, L {< 300ft) ft.
4, Two-year 24-hr rainfall, P, , in.
5. Land slope, s ft./ft.
a.B

6. T = 0.0(()]7 (nf;)

PS5 (5%%) hr.

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID
7. Surface description
8. Manning's roughness coeff., n
9, Paved or unpaved
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) ft.
11. Flow Length, L ft.
12. Watercourse slope, s LAt
; 1.49 3. 1
13. Average velocity, == (d73)(s72) fos.
L .
4T = 3605V hr.
Channel flow
' Segment ID
15. Channel Bottom width, b ft.
16. Horizontal side slope component, z (z horiz:1 vert)
17. Depth of flow, d _ ft.
18. Cross sectional flow area, A {assume trapazoidal) ft.2
19. Wetted perimeter, P, ft.
20. Hydraulic Radius, R — 2 n
21. Channel slope, s " ft./ft.
22. Manning’s roughness coeff., n
_1A49 p¥yH
23 V= - (R7)(s72) fps.
24. Flow length, L ft.
L

25. T =——

© 3600%Y .

26. Watershed or subarea T, or T,{add T, in steps 6, 14 & 25)

RV Date:  02/27/08
Date:
Coppermine Brook
CMB-90
A-B
FRST
0.400
300.0
3.20
0.033
0.705 0.705
B-C
FRST
0.100
UNPVD
0.40
300.0
0.100
2.56
0.033 0.000 0.000 0.000 || 0.033
C-D D-E
5.00 20.00
2.00 1.00
0.50 1.50
3.00 32.25
7.24 2424
0.41 1.33
0.0250 0.0026
0.040 0,040
3.27 2.30
4100.0 1050.0
0.348 0.127 0.000 0.000 0.475
hr. 1.213

Milone & MacBroom Inc.




Time of Concentration (T,) or Travel Time (T() Worksheet

Project:  Coppermine Brook Watershed (2235-19) By:
Location: Bristol & Burlington, CT Checked:
Circle one: Present Developed Watershed:

Circle one: I T, Subwatershed:

Sheet flow (applicable to T, only)

Segment 1D

1. Surface description (Table 3-1)

2. Manning's roughness coeff. for sheet fiow, n (Table 3-1)

3. Flow Length, L {< 300ft) ft.
4, Two-year 24-hr rainfall, P, in,
5. Land slope, s L./t

0.007 (nL)"®
6. T, - P20.5 (Sﬂ.4) hl".

Shallow concentrated flow (assume hyd. radius = depth of flow}

Segment ID
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) ft.
11, Flow Length, L ft.
12. Watercourse slope, s ft./ft,
. 1 49 Y, 1
13. Average velocity, (d ¥s”?) fps.
L
14 7. = 3600%v . hr.
Channel flow
Segment ID
15. Channel Bottom width, b : ft.
16. Horizontal side slope component, z (z horiz:1 vert)
17. Depth of flow, d ft.
18. Cross sectional flow area, A {(assumse trapazoidal) ft.2
19. Wetted perimeter, P, ft.
20. Hydraulic Radius, R = -4 ft
P -
21. Channel slope, s " ft./et.
22, Manning's roughness coeff., n
1 48 ¥ Y
23. = (R7Ns72) fps.
24. Flow length L ft.
L

25, T =—

£ 3600% br.

26. Watershed or subarea 'I"c or T,(add T, in steps 6, 14 & 25)

RV Date: 02/27/08
Date:
Coppermine Brook
CMB-80
A-B
GRSS
0.240
300.0
3.20
0.040
0.434 0.434
B-C
GRSS
0.080
UNPVD
0.40
600.0
0.050
2.26
0.074 0.000 0.000 0.000 0.074
C-D D-E F-G
24" RCP 5.00 20.00
- 3.00 1.00
FULL Q.50 1.50
3.14 3.25 32.25
6.28 8.16 24.24
0.50 0.40 1.33
0.0230 0.0320 0.0014
0.013 0.040 0.040
10.95 3.61 1.69
420.0 1250.0 2200.0
0.011 0.096 0.362 0.000 || 0.469
hr. 0.977

Milone & MacBroom Inc.




Time of Concentration (T.) or Travel Time (T;) Worksheet

Project:  Coppermine Brook Watershed (2235-19) By:
Location: Bristol & Burlington, CT Checked:
Circle one: Present Developed Watershed:
Circle one: I T, Subwatershed:

Sheet flow (applicable to T, only)

@ o

Segment ID

Surface description {Table 3-1)
Manning's roughness coeff. for sheet flow, n (Table 3-1)
Flow Length, L (< 300ft) ft.
Two-year 24-hr rainfall, P, in.
Land slope, s ft. /.
T 0.007 (nL)"*® ,

‘ P (s%) hr.

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID
7. Surface description
8. Manning's roughness coeff., n
9, Paved or unpaved
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) ft.
11. Flow Length, L ft.
12. Watercourse slope, s ft.At.
13. Average velocity,  p =142 2%y /%) fos
L
T =——
W 1= 36007 _ hr.
Channel flow
' Segment ID
15. Channel Bottom width, b fi.
16. Horizontal side slope component, z {z horiz:1 vert)
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal) ft.2
19, Wetted perimeter, P, ft.
20. Hydradlic Radius, R —= 4 .
P, t.
21, Channel slope, s ft.Aft.
22. Manning's roughness coeff., n
_L49
23, p =132 R¥%y fos.
24, Flow Iength L ft.
L

25 T =—— ,

‘T 3600%F hr.

28. Watershed or subarea T or T, (add T, in steps 6, 14 & 25}

RV Date:  02/28/08
Date:
Coppermine Brook
CMB-70
A-B
GRSS
0.240
300.0
3.20
0.033
0.469 0.469
0.000 0.000 * 0.000 0.000 0.000
B-C C-D D-E E-F
18" RCP| | 30" RCP 5.00 20.00
- - 3.00 1.00
FULL FULL 0.50 1.50
1,77 4.91 3.25 3225
471 7.85 8.16 2424
0.37 0.62 0.40 1.33
0.0186 0.0060 0.0280 0.0029
0.013 0.013 0.040 0.040
8.13 6.49 3.37 2.43
2685.0 2965.0 2660.0 1050.0
0.092 0.127 * 0.219 0.120 0.558
br. 1.027

Milone & MacBroom Inc.




S

Time of Concentration (T.) or Travel Time (T;) Worksheet

‘ Project:  Coppermine Brook Watershed (2235-19) ‘ By: RV Date:  02/27/08
Location: Bristol & Burlington, CT Checked: Date:
Circle one: Present Developed Watershed: Coppermine Brook
Circle one: T, T, Subwatershed: CMB-60

Sheet flow (applicable to T, only)

‘ Segment ID A-B
1. Surface description (Table 3-1) FRST
2. Manning's roughness coeff. for sheet flow, n (Table 3-1) 0.600
3. Flow Length, L (< 300ft) ft.| 300.0
4. Two-year 24-hr rainfall, Py in| 3.20
5. Land slope, s ft.Aht.| 0.017
6. T — 0.007 (nL)"? -
! P} (%) hr.] 1.281 1.281

Shallow concentrated flow (assume hyd. radius = depth of flow}

Segment ID B-C

7. Surface description FRST

8. Manning's roughness coeff., n 0.100

9. Paved or unpaved UNPVD

10. Depth of flow, d (default: d=4 unpaved, d=.2 paved) ft.] 0.40

11. Flow Length, L ft.| 14000

12. Watercourse slope, s ft./ft.| 0.003

; 1.49
13. Average velocily, Vv =T (d% )(S}é) fos.| 0.44
L =
W T = 36007 hr.| 0.893 [*| 0.000 |*| 0.000 [*| 0.000 [| 0.803
Channel flow
Segment ID c-D D-E E-F

15. Channel Bottom width, b ft.| 5.00 54" CMP 10.00

16. Horizontal side slope component, z (z horiz:1 vert) 3.00 - 1.00

17. Depth of flow, d ft.] 0.50 FULL 1.00

18. Cross sectional flow area, A (assume trapazoidal} it?| 3.25 15.90 11.00

18. Wetted perimeter, P,, ft.| 8.16 1413 12.83

: . A

20. Hydraulic Radius, R = - #l 0.0 113 0.86

21. Channel slope, s " it [ 0.01021 | 0.0125 | [ 0.0032

22. Manning's roughness coeff., n _ 0.040 0.018 0.040

149 % .

B V=——RNs") fos.| 204 || 1001 1.90

24. Flow length, L ft.| 1460.0 960.0 945.0
L -

B B L=5z00%7 hr.| 0.199 [*| 0.027 [*] 0.138 |*] 0.000 7] 0.364
| 26. Watershed or subarea T, or T;(add T, in steps 6, 14 & 25) hr 2.538

Milone & MacBroom Inc.



Time of Concentration {T,) or Travel Time (T,) Worksheet

Projectt  Coppermine Brook Watershed (2235-19) By: RV Date: 02/27/08
l.ocation: Bristol & Burlington, CT Checked: Date:
Circle one: Present Developed Watershed: Coppermine Brook
Circle one: T, T Subwatershed: CMB-50
Sheet flow (applicable to T, only)
Segment ID A-B
1. Surface description (Table 3-1) GRSS
2. Manning's roughness coeff. for sheet flow, n (Table 3-1) 0.300
3. Flow Length, L (< 300ft) ft.| 300.0
4. Two-year 24-hr rainfall, P, in.|] 3.20
5. Land slope, s ft./ft.| 0.020
6 0.007 (nL)**
R it i S vl A
! P35 (s%%) hr.| 0.685 0.685
Shallow concentrated flow (assume hyd. radius = depth of flow)
Segment ID
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) ft.
11. Flow Length, L ft.
12. Watercourse slope, s ft.At
13. Average velocity, Vv =1'_:9 (d% )(S}é ) fps.
14,7 =—L
T 3600*F hr.| 0.000 0.000 0.000 0.000 0.000
Channel flow
Segment ID B-C
15. Channel Bottom width, b ft.| 20.00
16. Horizontal side slope component, z (z horiz:1 vert) 1.00
17. Depth of flow, d ft.| 2.00
13. Cross sectional flow area, A {assume trapazoidal) ft2] 44.00
19. Wetted perimeter, P,, ft.| 25.66
20. Hydraulic Radius, R — 2 al 171
21. Channel slope, s " ft./ft.| 0.0035
22. Manning's roughness coeff., n 0.040
1.49
8. ¥v= T(R%)(s}g) fps.| 3.16
24, Flow length, L. ft.| 5400.0
2. 7, ——L _
¢ 3600%V hr.] 0.475 0.000 0.000 0.000 0.475
26. Watershed or subarea T, or T, (add T, in steps 6, 14 & 25) 1.160

br.

Milone & MacBroom Inc,



Time of Concentration (T.) or Travel Time (T,) Worksheet

Location: Bristol & Burlington, CT Checked: Date:
Circle one: Present Developed Watershed: Coppermine Brook

Project:  Coppermine Brook Watershed (2235-19) By: RV -Date:  02/27/08

Circle one: I T Subwatershed: CMB-40

Sheet flow (applicable to T, only)

Segment ID A-B
1. Surface description (Table 3-1) GRSS
2. Manning's roughness coeff. for sheet flow, n (Table 3-1) 0.240
3. Flow Length, L (< 300ft) ft.] 300.0
4, Two-year 24-hr rainfall, P, in] 3.20
5. Land slope, ft.fft.| 0.033
6. 7 _ 0-007(nL)"® -
T R (s™) hr.| 0.469 0.469
2

Shallow concentrated flow (assume hyd. radius = depth of flow)
' Segment ID B-C

br.

7. Surface description GRSS
8. Manning's roughness coeff., n 0.080
9. Paved or unpaved . UNPVD
10. Depth of flow, d (default; d=.4 unpaved, ¢=.2 paved) ft.| 0.40
t1. Flow Length, L ft.| 1540.0
12. Watercourse slope, s ft./f.| 0.036
, 1.49
13. Average velocty,  y 122 @5 fos.| 1.02
__ L A -
4. T, = e hr.| 0.223 |*| 0.000 || 0.000 |*] 0.000 |7] 0.223
Channel flow
Segment ID C-D D-E
15. Channel Bottom width, b ft| 5.00 10.00
16. Horizontal side slope component, z (z horiz:1 vert) 3.00 1.00
17. Depth of flow, d ft.| 0.50 1.00
18. Cross sectional flow area, A (assume trapazoidal) ft.?| 3.25 11.00
19. Wetled perimeter, P,, ft.] 8.16 1283
. . A
20. Hydraulic Radius, R = 2 sl 0.40 0.86
21. Channel slope, s A ft./ft.] 0.0203 0.0060
22. Manning's roughness coeff., n 0.040 0.040
_ 149 . 1
B V=—=(R7)s") fps.| 2.87 2,60
24. Flow length, L ft.| 2460.0 4970.0
L
2 T=3m0+y hr.| 0.238 "] 0530 |*| 0.000 |*| 0.000 [} 0.768
26. Watershed or subarea T, or T, (add T, in steps 6, 14 & 25} 1.460

Milone & MacBroom Inc,




Time of Concentration (T,) or Travel Time (T,) Worksheet

Project:  Coppermine Brook Watershed (2235-19) By:
Location: Bristol & Burlington, CT Checked:
Circle one: Present Developed Watershed:
Circle one: T T Subwatershed:

Sheet flow (applicable to T, only)

@ o pp=

Segment ID
Surface description {Table 3-1)
Manning's roughness coeff. for sheet flow, n (Table 3-1)

Flow Length, L (< 300t} ft.
Two-year 24-hr rainfall, P, in.
Land slope, s ft./ft.
_0.007 (nL)"®
‘= TRy b,

hallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default: d=.4 unpaved, d- 2 paved) ft.
11. Flow Length, L ft.
12. Watercourse slope, s ft./ft.
; 1.49
13. Average velocity, 7 = (d’?/ )(SV ) fps.
L
e
14. 7, 3600*V hr.
Channel flow
Segment ID
15. Channel Bottom width, b ft.
16. Horizontal side slope component, z (z horiz:1 vert}
17. Depth of flow, d ft.|.
18. Cross sectional flow area, A (assume trapazoidal) ft.2
19. Wetted perimeter, P, ft.
20. Hydraulic Radius, R = —1_
P, ft.
21. Channel slope, s ft./ft.
22. Manning's roughness coeff., n
_149 % Y%
23. = (R)(s2) fps.
24. Flow Ierlgth L ft.
L

28, T =———

‘ 3600%V hr.
26. Watershed or subarea T, or T, (add Tt in steps 6, 14 & 25)

RV

Coppermine Brook

Date:  02{27/08
Date:

CMB-30

A-B

GRSS

0.240

300.0

3.20

0.050

0.397

0.397

B-C

GRSS

0.080

UNPVD

0.40

200.0

0.040

2.02

0.027

0.000

0.000 0.000 |7} 0.027

C-D

20.00

1.00

2.00

44.00

25.66

1.71

0.0050

0.040

3.77

4200.0

0.308

0.000

0.000 0.000 || 0.309

hr. 0.734

Milone & MacBroom Inc,



Time of Concentration (T.) or Travel Time (T;) Worksheet

Projectt  Coppermine Brook Watershed (2235-19) By:
Location: Bristol & Burlington, CT Checked:
Circle one: Present Developed Watershed:
Circle one: T. Te Subwatershed:

Sheet flow (applicable to T, onty)

: Segment ID

1. Surface description (Table 3-1)

2. Manning's roughness coeff. for sheet flow, n (Table 3-1)

3. Flow Length, L (< 300ft) ft.
4. Two-year 24-hr rainfall, P, in.
5. Land slope, s ft./fL.

0.007 (nL)"*
A e hr.

Shallow concentrated flow (assume hyd. radius = depth of flow}

Segment ID
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d {default: d=.4 unpaved, d=.2 paved) ft.
11. Flow Length, L ft.
12. Watercourse slope, s ft./ft.
, 1.49
13. Average velocity, 174 =T(d% )(s}é ) fps.
L
141 = 300w v ' hr.
Channel flow }
Segment ID
15. Channel Bottom width, b ft.
- 16. Horizontal side slope component, z (z horiz:1 vert)
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal) ft.2
19. Wetted perimeter, P, ft.
20, Hydraulic Radius, R = A f
P, 1.
21. Channel slope, s ft. /e,
22, Manning's roughness coeff., n
_149 ok
28. ¥ ="=(RXs) fos.
24. Flow length, L ft.
L

25, T =———

fT3600% hr.

26. Watershed or subarea T, or T;{(add T, in steps 6, 14 & 25)

RV Date:  02/27/08
Date:
Coppermine Brook
CMB-2Q
A-B
GRSS
0.240
300.0
3.20
0.100
0.301 0.301
B-C
FRST
0.100
UNPVD
0.40
1130.0
0.204
3.65
0.086 0.000 [*| c.000 |*| 0.000 [7| 0.086
B-C C-D D-E E-F
12" RCP 30" RCP 5,00 10.00
-— - 2.00 2.00
FULL FULL 0.50 1.00
0.79 4.91 3.00 12.00
3.14 7.85 7.24 14.47
0.25 0.62 0.41 0.83
0.0167 0.0190 | | 0.0026 0.0073
0.013 0.013 - 0.040 0.040
5.88 11.55 1.06 2.81
620.0 1920.0 3775.0 4400.0
0.029 0.046 * 0.993 0.435 1.504
hr. 1.890

Milone & MacBroom Inc.




Time of Concentration (T} or Travel Time (T,) Worksheet

Project.  Coppermine Brook Watershed (2235-19) By. RV Date: 02/27/08
Location:  Bristo! & Burlington, CT Checked: Date:
Circle one: Present Developed Watershed: Coppermine Brook
Circleone: T, T Subwatershed: CMB-10
Sheet flow (applicable to T, only)
Segment ID A-B
1. Surface description (Table 3-1) GRSS
2. Manning's roughness coeff. for sheet flow, n (Table 3-1) 0.240
3. Flow Length, L (< 300ft) ft.| 110.0
4. Two-year 24-hr rainfall, P, in.|] 3.20
5. Land slope, s ft./t.| 0.018
6 7 = 0:007 (nL)"®
! P2 (s"") hr.] 0.268 0.268
Shallow concentrated flow (assume hyd. radius = depth of flow)
Segment 1D B-C C-D
7. Surface description GRSS IMP
8. Manning's roughness coeff., n 0.080 0.011
9. Paved or unpaved UNPVD PVD
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) fti 0.40 0.20
11. Flow Length, L ft.| 400.0 180.0
12. Watercourse slope, s fuAty 0.025 0.022
13. Average velocity, = % (d% )(S}é ) fps.| 1.60 6.87
14 7,=—L%
T 3600% hr.] 0.069 0.007 0.000 0.000 0.077
Channel flow
Segment ID D-E
15. Channel Bottom width, b ft.| 30.00
16, Horizontal side slope component, z (z horiz:1 vert) 1.00
17. Depth of flow, d ft.) 2.00
18. Cross sectional flow area, A (assume trapazoidal) ft.2| 64.00
19. Wetted perimeter, P, ft.| 35.66
i . A
20. Hydraulic Radius, R = il 178
21. Channel slope, s " ft.fft.] 0.0071
22. Manning's roughness coeff., n 0.040
1.49
B. V= T(R% &) fps.| 4.64
24, Flow length, L ft.| 425.0
25 T —_ L =
CT 00V hr.| 0.025 0.000 0.000 0.000 0.025
26. Watershed or subarea T, or T, {add T, in steps 6, 14 & 25) hr 0.370

Milone & MacBroom Inc.




APPENDIX E
HEC-HMS INPUT AND OUTPUT

Coppermine Brook Drainage Analysis
Bristol, Connecticut
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Project: Coppermine - Current Simulation Run: 10YR EXISTING
Start of Run:  01Jan2008, 00:00 Basin Model: Coppermine - ex

End of Run: 03Jan2008, 00:00 Meteorologic Model: 10YR
Compute Time: 07Jul2008, 13:45:07 Control Specifications: 48 hour storm

Volume Units: IN

Hydrologic | Drainage Area |Peak Discharge| Time of Peak Volume
Element (MI2) (CFS) ~ | (IN)
CMB-10 0.01466 10.7 01Jan2008, 12:20 3.41
CMB-100 0.25842 88.7 -101Jan2008, 12:50 2.06
CMB-105 0.08475 27.6 01Jan2008, 12:40 1.89
-|cMB-110 0.71455 129.7 01Jan2008, 13:10 1.36
CMB-20 1.02952 326.0 01Jan2008, 13:20 2.33
CMB-30 0.32077 171.5 01Jan2008, 12:30 2.84
CMB-40 0.68575 268.1 - 101Jan2008, 13:00 2.57
CMB-50 0.42959 192.8 01Jan2008, 12:50 2.70
CMB-60 0.38805 127.6 01Jan2008, 13:40 2.74
CMB-70 0.60638 301.7 01Jan2008, 12:40 2.89
CMB-80 0.29313 108.7 01Jan2008, 12:40 11.40
CMB-90 0.52780 143.2 01Jan2008, 13:00 1.77
JCT-1 2.70768 732.8 01Jan2008, 13:20 2.07
JCT-12 -1 17.58504 1631.6 01Jan2008, 16:10 1.90
JCT-13 18.93533 1736.3 01Jan2008, 16:10 1.94
JCT-14 18.94999 1737.0 01Jan2008, 16:10 1.94
JCT-2 4.00657 862.5 | 01Jan2008, 13:30 1.71
JCT-3 1.81684 339.6 01Jan2008, 13:30 1.61
JCT-4 6.88149 - 11262.5 01Jan2008, 13:50 1.68
JCT-5 7.93921 1382.1 01Jan2008, 13:50 1.66
JCT-6 2.76061 497.6 01Jan2008, 13:30 1.48
JCT-8 12.15263 1706.6 01Jan2008, 14:40 1.80
JCT-8 2.56197 725.0 01Jan2008, 13:00 2.02
Junction-10 | 3.25694 817.3 01Jan2008, 13:10 1.84
Junction-5A | 8.46701 1458.5 01Jan2008, 13:50 1.67
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Hydrologic | Drainage Area | Peak Discharge| Time of Peak Volume
Element (MI2) (CFS) (IN)
NHB-10 0.63188 521 01Jan2008, 13:30  [0.79
NHB-20 0.37514 68.6 01Jan2008, 13:20 1.43
NHB-30 1.41217 117.0 01Jan2008, 13:40 0.83
NHB-40 0.97330 3222 01Jan2008, 13:20 2.43
POB-10 0.06570 25.1 01Jan2008, 12:30 2.08
POB-20 0.69497 99.3 01Jan2008, 13:20 1.18
POB-30 1.84170 550.8 01Jan2008, 12:50 1.89
POB-40 0.72027 233.3 01Jan2008, 13:20 2.35
Rch-CMB10 | 18.93533 1736.0 01Jan2008, 16:10 1.93
Rch-CMB110 | 6.88149 1257.4 1 01Jan2008, 14:00 1.67
Rch-CMB30 | 17.58504 1629.5 01Jan2008, 16:20 1.90
Rch-CMB40 | 0.38805 127.4 01Jan2008, 14:00 2.73
Rch-CMB50 | 16.08165 1497.7 01Jan2008, 16:20 1.83
Rch-NHB10 | 2.76061 494.0 01Jan2008, 13:50 1.47
Rch-NHB30 | 0.97330 318.9 01Jan2008, 13:40 2.43
Rch-POB20 |2.56197 719.6 01Jan2008, 13:10 2,01
Rch-POB30 | 0.72027 232.4 01Jan2008, 13:30 2.34
Rch-WHB10 |4.00657 799.6 01Jan2008, 14:00 1.71
Rch-WHB20 |2.70768 726.1 01Jan2008, 13:40 2.06
Rch-WHB50 |0.62397 222.0 01Jan2008, 13:20 2.49
Rch-WIB10  }1.81684 [338.6 01Jan2008, 13:30 1.61
Reservoir-Cophéingisesd 11605.9 101Jan2008, 14:40  |1.56
Reservoir-Copptiidites 14991 01Janz2008, 16:10 1.83
Reservoir-Whigdill@e57 801.2 01Jan2008, 13:50 1.71
WHB-10 0.62447 1247 01Jan2008, 13:00 1.39
WHB-20 0.71469 35.0 01Jan2008, 13:30 0.53
WHB-30 0.58420 129.4 | 01Jan2008, 13:00 1.55
WHB-40 0.96588 217.3 01Jan2008, 13:40 1.89
WHB-50 1.11783 314.4 01Jan2008, 13:10 1,98
WHBB0 0.62397 224.0 01Jan2008, 13:10 2.49
0.43361 135.1 01Jan2008, 13:00 2.04

WIB-10
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Project: Coppermine - Current Simulation Run: 25 YR EXISTING

Start of Run:
End of Run:

01Jan2008, 00:00
03Janz2008, 00:00

Basin Mode!:

Meteorologic Model;

Coppermine - ex
25YR

Compute Time: 30Jun2008, 14:38:58 Control Specifications: 48 hour storm

Volume Units: IN

Hydrologic | Drainage Area |Peak Dischargel Time of Peak Volume
Element (MI2) (CFS). (IN)
CMB-10 0.01466 14.4 01Jan2008, 12:20 4.60
CMB-100 | 0.258B42 126.9 01Jan2008, 12:50 2.89
CMB-105 0.08475 40.9 01Jan2008, 12:40 2.72
CMB-110 0.71'455 202.0 01Jan2008, 13:10 1.98
CMB-20 1.02952 447 .9 01Jan2008, 13:20 3.15
CMB-30 0.32077 236.1 01Jan2008, 12:30 3.87
CMB-40 0.68575 365.7 01Jan2008, 13:00 3.46
CMB-50 0.42959 262.4 01Jan2008, 12:50 3.64
CMB-60 0.38805 169.3 01Jan2008, 13:40 3.58
CMB-70 0.60638 409.1 01Jan2008, 12:40 3.88
CMB-80 0.29313 155.9 01Jan2008, 12:40 16.38
CMB-90 0.52780 212.3 01Jan2008, 12:50 2.53
JCT-1 2.70768 1031.9 01Jan2008, 13:20 2.83
JCT-12 17.58504 2522.6 01Jan2008, 15:50 2.66
JCT-13 18.93533 2677.6 01Jan2008, 15:50 271
JCT-14 18.94999 2678.8 01Jan2008, 15:50 2.71
JCT-2 4.00657 1246.4 01Jan2008, 13:30 2.40
JCT-3 1.81684 504.5 01Jan2008, 13:20 2.27
JCT-4 6.88149 1840.8 01Jan2008, 13:40 2.36
JCT-5 7.93921 2033.4 01Jan2008, 13:50 |2.34
JCT-6 2.76061 736.3 01Jan2008, 13:30 210
JCT-8 12.15263 2556.6 01Jan2008, 14:30 2.56
JCT-9 2.56197 1044.0 01Jan2008, 13:00 2.82
Junction-10 | 3.25694 1191.5 01Jan2008, 13:10 2.59
Junction-5A | 8.46701 2140.8 01Jan2008, 13:40 2.35
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| Hydrologic |Drainage Area |Peak Discharge| Time of Peak Volume
Element (MI2) (CFS) (IN)
.| NHB-10 0.63188 94.0 01Jan2008, 13:20 1.27
NHB-20 0.37514 105.9 01Jan2008, 13:10 2.06
NHB-30 1.41217 203.7 01Jan2008, 13:40 1.32
NHB-40 0.97330 439.2 01Jan2008, 13:20 3.26
POB-10 0.06570 36.8 01Jan2008, 12:30 2.98
POB-20 0.69497 160.0 01Jan2008, 13:10 1.75
POB-30 1.84170 807.0 01Jan2008, 12:50 2.69
POB-40 0.72027 319.8 01Jan2008, 13:20 3.17
Rch-CMB10 |18.93533 2677.4 01Jan2008, 15:50 2.71
Rch-CMB110 | 6.88149 1836.9 01Jan2008, 13:50 2.35
Rch-CMB30 | 17.58504 2520.8 01Jan2008, 15:50 2.66
Rch-CMB40 | 0.38805 168.3 01Jan2008, 14:00 3.57
Rch-CMB50 | 16.08165 2326.6 01Jan2008, 16:00 2.58
Rch-NHB10 | 2.76061 731.8 01Jan2008, 13:50 2.10
Rch-NHB30 |0.97330 436.2 01Jan2008, 13:30 3.26
Rch-POB20 |2.56197 1031.5 01Jan2008, 13:10 2.81
Rch-POB30 |0.72027 317.8 01Jan2008, 13:20 3.16
Rch-WHB10 |4.00657 1152.5 01Jan2008, 13:50 2.39
Rch-WHB20 |2.70768 1024.8 01Jan2008, 13:30 2.83
Rch-WHB50 |0.62397 303.2 01Jan2008, 13:20 3.34
Rch-WIB10 |1.81684 502.7 01Jan2008, 13:30 2.27
Reservoir-Copptingisasa 2411.2 01Jan2008, 14:30 2.22
Reservoir-Copptdniigites 2329.2 01Jan2008, 15:50 2.59
Reservoir-Whigdilee657 1158.7 01Jan2008, 13:50 2.40
WHB-10 0.62447 194.5 01Jan2008, 13:00 204
WHB-20 0.71469 72.7 01Jan2008, 13:20 0.93
WHB-30 0.58420 197.2 01Jan2008, 13:00 2.24
WHB-40 0.96588 308.2 01Jan2008, 13:40 2.59
WHB-50 1.11783 448.5 01Jan2008, 13:10 2.75
WHB60 0.62397 305.4 01Jan2008, 13:10 3.35
WIB-10 0.43361 192.6 01Jan2008, 13:00 2.85
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Project: Coppermine - Current Simulation Run: 50YR EXISTING

Start of Run:
End of Run:

Compute Time: 30Jun2008, 14:39:51

01Jan2008, 00:00
03Jan2008, 00:00

Basin Model:
Meteorologic Model:

Coppermine - ex
50YR

Control Specifications: 48 hour storm

Volume Units: IN

Hydrologic [Drainage Area |Peak Discharge{ Time of Peak Volume
Element (MI2) (CFS) {IN)
CMB-10 0.01466 17.9 01Jan2008, 12:20  |5.69
CMB-100 0.25842 164.3 01Jan2008, 12:40  |3.68
CMB-105 | 0.08475 53.4 ‘|otdan2008, 12:40  |3.50
CMB-110 0.71455 274.1 01Jan2008, 13:00  [2.60
CMB-20 1.02952 560.3 01Jan2008, 13:20  [3.90
CMB-30 0.32077 295.6 01Jan2008, 12:30  {4.83
CMB-40 0.68575 455.4 01Jan2008, 13:00  |4.28
'CMB-50 0.42959 326.2 01Jan2008, 12:50 | 4.51
CMB-60 0.38805 207.1 01Jan2008, 13:40 | 4.5
CMB-70 0.60638 507.4 01Jan2008, 12:40  |4.79
CMB-80 0.29313 200.1 01Jan2008, 12:40  |21.05
CMB-90 0.52780 278.7 01Jan2008, 12:50  |3.26
JCT-1 2.70768 1310.2 01Jan2008, 13:20  [3.55
JCT-12 17.58504 3134.8 01Jan2008, 15:30  [3.39
JCT-13 18.93533 3360.4 01Jan2008, 15:10  |3.44
JCT-14 18.94999 3361.6 01Jan2008, 15:10  |3.44
JoT-2 4.00657 1610.0 01Jan2008, 13:20  |3.06
JCT-3 1.81684 664.2 01Jan2008, 13:20 | 2.91
JCT-4 6.88149 2429.8 01Jan2008, 13:40 | 3.01
JCT-5 7.93921 2686.8 01Jan2008, 13:40 | 3.00
JCT-6 276061 967.7 01Jan2008, 13:30  |2.71
JCT-8 12.15263 3583.7 01Jan2008, 14:20  [3.29
JCT-9 256197 1343.3 01Jan2008, 13:00  |3.58
Junction-10 | 3.25694 1556.4 01Jan2008, 13:10  [3.30
Junction-5A | 8.46701 2840.8 01Jan2008, 13:40  [3.02
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Hydrologic |Drainage Area |Peak Discharge| Time of Peak Volume
Element (MI2) (CFS) (IN)
NHB-10 0.63188 138.4 01Jan2008, 13:20 1.75
NHB-20 0.37514 142.5 01Jan2008, 13:10 2.68
NHB-30 1.41217 293.6 01Jan2008, 13:30 1.80
NHB-40 0.97330 546.7 01Jan2008, 13:20 4.03
|POB-10 0.06570 47.9 01Jan2008, 12:30 3.83
POB-20 0.69497 2221 01Jan2008, 13:10 2.31
POB-30 1.84170 1048.8 01Jan2008, 12:50 3.44
POB-40 0.72027 400.0 01Jan2008, 13:10 3.93
Rch-CMB10 | 18.93533 3359.8 01Jan2008, 15:10 3.44
Rch-CMB110 | 6.88149 2420.2 01Jan2008, 13:50 3.01
Rch-CMB30 | 17.58504 31341 01Jan2008, 15:30 3.39
Rch-CMB40 | 0.38805 2056.8 01Jan2008, 13:50 4.34
Rch-CMB50 | 16.08165 2883.8 01Jan2008, 15:50 3.30
-|Reh-NHB10 | 2.76061 858.4 01Jan2008, 13:50 2.70
Rech-NHB30 {0.97330 | 544.0 01Jan2008, 13:30 4.02
Rch-POB20 | 2.56197 1334.2 01Jan2008, 13:10 3.57
Rch-POB30 |0.72027 398.9 01Jan2008, 13:20 3.92
Rch-WHB10 | 4.00657 1505.9 - 01Jan2008, 13:50 3.05
Rch-WHB20 |2.70768 1305.0 01Jan2008, 13:30 3.54
Rch-WHB50 |0.62397 3771 01Jan2008, 13:20 414
Rch-WIB10 |1.81684 1659.1 01Jan2008, 13:30 2.90
Reservoir-Coppétn8isesd 3385.9 01Jan2008, 14:20 2.85
Reservoir-Copbtgnigites 2884.7 01Jan2008, 15:40 3.31
Reservoir-Whigdil®e57 1510.8 01Jan2008, 13:40 3.06
WHB-10 0.62447 262.2 01Jan2008, 13:00 2.68
WHB-20 0.71469 116.2 01Jan2008, 13:10 1.34
WHB-30 0.58420 262.3 01Jan2008, 13:00 2.91
WHB-40 0.96588 396.0 | 61Jan2008, 13:30 3.26
WHB-50 1.11783 5741 01Jan2008, 13:10 3.48
WHB60 0.62397 380.2 01Jan2008, 13:10 414
WIB-10 0.43361 246.4 01Jan2008, 13:00 3.61
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Project: Coppermine - Current Simulation Run: 100YR EXISTING

Start of Run:
End of Run:

01Jan2008, 00:00
03Jan2008, 00-00

Basin Model:
Meteorologic Model;

Coppermine - ex
100YR

Compute Time: 07Jul2008, 13:47:55 Control Specifications: 48 hour storm

Volume Units: [N

Hydrologic |Drainage Area |Peak Discharge| Time of Peak Volume
Element (MI2) (CFS) (IN})
CMB-10 0.01466 214 01Jan2008, 12:20 6.81
CMB-100 0.25842 203.7 01Jan2008, 12:40 4.53
CMB-105 0.08475 66.6 01Jan2008, 12:40 4.33
CMB-110 0.71455 352.7 01Jan2008, 13:00 3.27
CMB-20  |1.02952 676.8 01Jan2008, 13:20 | 4.69
CMB-30 0.32077 357.2 01Jan2008, 12:30 5.82
CMB-40 0.68575 | 548.1 01Jan2008, 13:00 5.13
CMB-50 0.42959 392.1 01Jan2008, 12:50 5.41
CMB-60 0.38805 245.9 01Jan2008, 13:40 5.14
CMB-70 0.60638 608.8 01Jan2008, 12:40 5.73
CMB-80 0.29313 246.4 01Jan2008, 12:40 25.96
CMB-90 0.52780 349.0 01Jan2008, 12:50 4.03
JCT-1 2,70768 1600.2 01Jan2008, 13:20 4.31
JCT-12 17.58504 4383.6 01Jan2008, 15:20 4.16
JCT-13 18.93533 4618.8 01Jan2008, 15:20 4.22
JCT-14 18.94999 4605.9 01Jan2008, 15:20 4.22
JCT-2 4.00657 2011.9 01Jan2008, 13:20 3.76
JCT-3 1.81684 833.8 01Jan2008, 13:20 3.59
JCT-4 6.88149 3037.7 01Jan2008, 13:40 3.71
JCT-5 7.93921 3387.7 01Jan2008, 13:40 3.70
JCT-6 |2.76061 1215.7 01Jan2008, 13:30 3.35
JCT-8 12.15263 4613.2 01Jan2008, 14:10 4.06
JCT-9 256197 1656.3 01Jan2008, 13:00  |4.37
Junction-10 | 3.25694 1928.9 01Jan2008, 13:00 4.06
Junction-5A  |8.46701 3575.5 01Jan2008, 13:40 3.72
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Hydrologic | Drainage Area |Peak Discharge| Time of Peak Volume
Eiement (MI2) (CFS) (IN})
NHB-10 0.63188 188.2 01Jan2008, 13:20 2.26
NHB-20 0.37514 181.6 01Jan2008, 13:10 3.34
NHB-30 1.41217 397.0 01Jan2008, 13:30 2.-33
NHB-40 0.97330 657.7 01Jan2008, 13:20 4383
POB-10 0.06570 59.6 01Jan2008, 12:30 4.73
POB-20 0.69497 289.7 01Jan2008, 13:10 293
| POB-30 1.84170 1303.3 01Jan2008, 12:50 4.24
POB-40 0.72027 484 .4 01Jan2008, 13:10 4.73
Reh-CMB10 | 18.83533 4603.8 01Jan2008, 15:20 422
Rch-CMB110 | 6.88149 3031.6 01Jan2008, 13:40 3.71
Rch-CMB30 |17.58504 4350.0 01Jan2008, 15:20 4.16
Rch-CMB40 |0.38805 244.6 01Jan2008, 13:50 513
Rch-CMB50 |16.08165 - 4052.6 01Jan2008, 15:20 4.07
Rch-NHB10 | 2.76061 1208.4 C1Jan2008, 13:40 3.34
Rch-NHB30 [0.97330 655.1 01Jan2008, 13:30 4.82
Rch-POB20 | 2.56197 1649.4 01Jan2008, 13:00 4,37
Rch-POB30 |0.72027 483.4 01Jan2008, 13:20 4.72
Rch-WHB10 | 4.00657 1874.4 01Jan2008, 18:50 3.75
Rch-WHB20 |2.70768 1595.9 01Jan2008, 13:30 4.30
Rch-WHB50 |[0.62397 453.0 01Jan2008, 13:20 4.96
Rech-WIB10 1.81684 826.6 01Jan2008, 13:20 3.58
Reservoir-Copptingisasd 4380.5 01Jan2008, 14:10 3.52
' Resewoir-Copaéﬁﬂ&éﬁ'E 40711 01Jan2008, 15:10 4.07
Reservoir-Whigiill®657 1887.1 01Jan2008, 13:40 3.75
WHB-10 0.62447 337.8 1614an2008, 12:50 3.38
WHB-20 0.71469 166.7 01Jan2008, 13:10 1.81
WHB-30 0.58420 331.6 01Jan2008, 13:00 3.63
WHB-40 0.96588 488.2 01Jan2008, 13:30 -3.97
WHB-50 1.11783 705.4 01Jan2008, 13:10 4.24
WHBG0 0.62397 457.4 01Jan2008, 13:10 497
WIB-10 0.43361 302.7 01Jan2008, 13:00 4,40
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APPENDIX F
FUTURE CONDITIONS RUNOFF CURVE NUMBERS AND
TIME OF CONCENTRATION CALCULATIONS

Coppermine Brook Drainage Analysis
Bristol, Connecticut

&LQ MILONE & MACBROOM'



Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-19-4) By: RV Date:  05/28/08
Location:  Bristol & Burlington, CT Checked: Date:

Circle one: Present Developed Watershed: Watershed WHB-60

1.) Runoff curve number {(CN)

Soil Name Cover Description CN Value " Area Product
and of
Hydrologic {cover type, treatment, and CN x Area

Grou hydrologic condition; ? I .@
P :),en:entg impervious; :; ; ; Sq. Ft.
unconnected/connected impervious 2 '5 E, %
{appendix A) area ratio) - w (W
A WOOQODS - GOOD 30 10.17 305.10
B 1 AC RESIDENTIAL 61 0.14 8.54
B 4 AC RES-REVISED TO 1 AC RES 61 0.60 36.60
B COMMERCIAL 92 1.45 133.40
B OPEN SPACE - GOOD 55 2.28 125.40
B WOODS - GOOD 50 11.67 583.50
C 1 AC RESIDENTIAL 74 22.95 1,698.30
Cc 4 AC RES-REVISED TO 1 AC RES 74 5.13 37962
C BRUSH - GOOD 65 3.91 254.15
C OPEN SPACE - GOOD 74 0.34 25.16
Cc WOQODS - GOOD 70 65.90 4,613.00
D 1 AC RESIDENTIAL 80 18.58 1,486.40
D 4 AC RES-REVISED TO 1 AC RES 80 38.99 3,119.20
D COMMERCIAL 95 0.10 9.50
D BRUSH - GOOD 73 8.59 627.07
D OPEN SPACE - GOOD 80 0.14 11.20
D WQOODS - GOOD 67 200.55 13,436.85
l IMPERVIOUS 98 7.54 738.92
w WATER 98 0.31 30.38
- Use only one CN value source per line. Totals = 399.34 27,622.29
(062397  sqmi}
. total product 27,622.29
CN (weighted) = tot;m ——555— UseCN= 69

Milone & MacBroom Inc.




Project:
Location:
Circle one:

Worksheet 2: Runoff curve number and runoff

Copper Mine Brook (2235-19-4) By: RV Date:  05/28/08
Bristol & Burlington, CT Checked: Date:
Present Developed Watershed: Watershed WHB-50

1.} Runoff curve number (CN}

Soil Name Cover Description CN Value " Area Product
and of
Hydrologic {cover type, treatment, and CN x Area

Grou hydrologic condition; A b ..Acres
P :ercentg impervious; :; ; E Sq. Ft.
unconnected/connected impervious .E E, _E, %
{appendix A) area ratio) - T L
A MARSH/MEADOW - GOOD 62 0.05 3.10
A WQOO0DS - GOOD 30 97.61 2,928.30
B 1 AC RESIDENTIAL 61 5.53 337.33
B COMMERCIAL 92 1.13 103.96
B BRUSH - GOOD 30 0.04 1.20
B MEADOW - GOOD’ 58 0.02 1.18
B WOO0DS - GOOD 50 9.58 479.00
C 1/4 AC RESIDENTIAL 78 0.58 45.24
C 1 AC RESIDENTIAL 74 15.85 1,172.90
c 2 AC RES-REVISED TO 1 AC RES 74 1.95 144.30
Cc BRUSH - GOOD 65 11.35 737.75
C MEADOW - GOOD 71 2.83 200.93
Cc WOODS - FAIR 73 6.52 475.96
C WOQODS - GOOD 70 100.23 7,016.10
D 1 AC RESIDENTIAL 80 30.80 . 2,464.00
D 2 AC RES-REVISED TO 1 AC RES 80 0.27 21,60
D 4 AC RES-REVISED TO 1 AC RES 80 14.30 1,144.00
D MEADOW - GOQOD 78 0.29 22,62
D BRUSH - GOOD 73 0.47 34.31
D MARSH/MEADOW - GOOD 85 14,89 1,265.65
D WOQOODS - FAIR 79 0.45 35.55
D WOOQDS - GOOD 67 392.66 26,308.22
- IMPERVICUS 28 7.20 705.60
w WATER o8 0.81 79.38
' Use only one CN value source per line. Totals = 715.41 45,728.16
( 1.11783 59 mi)
. total preduct 45,728.16
ON (weighted) = T?area_ = ———— UseCN= 64

Milone & MacBroom Inc.



Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-19-4) By: RV Date:  05/28/08
Location:  Bristol & Burlington, CT Checked: Date:

Circle one: Present Developed Watershed: Watershed WHB-40

1.} Runoff curve number (CN)

Soil Name Cover Description CN Value * Area Product
and of
Hydrologic (cover type, treatment, and CN x Area

Grou hydrologic condition; s J .@
g :)’erce.-ntg impervious; % 3 (g Sq. Ft.
unconnected/connected impervious % E, .F=_" %
(appendix A) area ratio) - L L

A 1 AC RESIDENTIAL 40 0.10 4.00
A MARSH/MEADOW - GCOD 62 0.09 5.58
A BRUSH - GOOD 30 4.32 129.60
A WOO0DS - GOOD 30 42.69 1,280.70
B 1 AC RESIDENTIAL 61 8.67 528.87
B 4 AC RES-REVISED TO 1 AC RES 61 468 285.48
B BRUSH - GOQD 30 4.83 144.90
B WOODS - GOOD 50 70.43 3,521.50
C 1 AC RESIDENTIAL 74 0.22 16.28
C 4 AC RES-REVISED TO 1 AC RES 74 19.02 1,407.48
C BRUSH - GOOD 65 7.25 471.25 .
C wWOO0DSs - GOOD 70 211.80 14,812.00
D 1 AC RESIDENTIAL 80 11.96 956.80
D 4 AC RES-REVISED TO 1 AC RES 80 28.03 2,242.40
D MEADOW - GOOD 78 2.34 182.52
D BRUSH - GOOD 73 7.83 571.59
D MARSH/MEADOW - GOOD 85 3.26 27710
D WOODS - GOOD 67 185.25 12,411.75
I IMPERVIOUS 98 5.59 547.82
w WATER 98 0.00 0.00

! Use only one CN value source per line. Totals = 618.16 39,797.62

0.96538 sqQ mi)
. total product 39,797 .62
CN (weighted) = ’mta\;l)w = — TR Use CN = 64

Milone & MacBroom Inc.



Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-19-4) By: RV Date: (05/28/08
Location: Bristol & Burlington, CT Checked: Date:

Circle one: Present Developed Watershed: Watershed WHB-30

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value * Area Product
and of
Hydrologic {cover type, treatment, and CN x Area

Group hydrologic condition; o E z
percent impervious; ‘; o o Sq. Ft.
unconnected/connected impervious 3 3 = %
(appendix A) area ratio) - i i
A WQODS - GOOD 30 58.12 1,743.60
B 1 AC RESIDENTIAL 61 10.70 652.70
B WOODS - GOOD 50 68.02 3,401.00
D 1 AC RESIDENTIAL 80 31.18 2,494.40
D WOODS - GOOD 67 205.87 13,793.29
| IMPERVIOUS 98 0.00 0.00
! Use onty one CN value source per line. Totals = 373.89 22,084.99
{ 0.58420 sq mi)
. total product 22,084.99
CN (weighted) =  m———— = — lse CN = 59
(weighted) total area 373.89

Milone & MacBroom Inc.




Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-19-4) By: RV Date:  05/28/08
Lacation: Bristol & Burlington, CT Checked: Date:

Circle one: Present Developed Watershed: Watershed WHB-20

1.} Runoff curve number (CN)

Soil Name Cover Description CN Value * Area Product
and of
Hydrologic (cover type, treatment, and CN x Area

. e <t
Group hydrologic condition; o :3 &
percent impervious; 2 @ o Sq. Ft.
unconnected/connected impervious 3 = = %
(appendix A) area ratio) - i [

A COMMERCIAL 89 1.17 104.13

A OPEN SPACE- GOOD 36 1.63 55.08
A wOODs - GOOD 30 248.71 7,461.30

B COMMERCIAL 92 1.46 134.32
B wWOQDS - GOOD 50 69.61 3,480.50

C wOoO0DSs - GOOD 70 7N 553.70

D 1 AC RESIDENTIAL 80 5.79 463.20
D WwQoQDSs - GOOD 67 101.20 6,780.40

| IMPERVIOUS 98 8.78 860.44
w WATER 98 11.24 1,101.52
' Use only one CN value source per line. Totals = 457.40 20,994.59

0.71469 sq mi)
. total product 20,994.59 =
CN hted) =  e———— — Use CN = 46
(weighted) = =l area 257.40

Milone & MacBroom Inc.




Project:
Location:
Circle one:

Copper Mine Brook (2235-19-4)

Bristol & Burlington, CT

Developed Watershed:

1.) Runoff curve humber (CN)

Worksheet 2: Runoff curve number and runoff

Date: 05/28/08

Date:

Watershed WHB-10

Soil Name Cover Description CN Value " Area Product
and of
Hydrologic (cover type, treatment, and CN x Area

Group hydrologic condition; ™ s E
percent impervious; ‘: @ @ Sq. Ft.
unconnected/connected impervious % _E, E, %
(appendix A) area ratio) b L L.

A 1 AC RESIDENTIAL 40 . 24.94 997 60
A BARREN 72 0.52 37.44
A MEADOW - GOOD 30 4,23 126.90
A WOQDS - GOOD 30 55.21 1,656.30
B 1 AC RESIDENTIAL 61 42.06 2,565.66
B MEADOW - GOOD 58 29.49 1,710.42
B BARREN 82 0.11 9.02

B OPEN SPACE- GOOD 55 0.59 32.45
B WOODS - GOOD 50 15.77 788.50
c 1 AC RESIDENTIAL 74 5.65 418.10
C MEADOW - GOOD 71 2.71 192.41
C OPEN SPACE- GOOD 74 0.95 70.30
c wQOOQDS - GOOD 70 16.31 1.141.70
D 1 AC RESIDENTIAL 80 25.42 2,033.60
D MEADOW - GOOD 78 4.08 31824
D BARREN 89 0.09 8.01

D OPEN SPACE- GOOD 80 2.09 167.20
D WOOQODS - GOOD 67 106.06 7,1086.02
I IMPERVIOUS 98 7.04 689.92
A IMPERVIOUS 81 14.21 1,151.01
B IMPERVIOUS 88 32.47 2,857.36
D INDUSTRIAL 93 0.37 871.41
W WATER g8 0.29 28.42

! Use only one CN value source per line. 309.66 24,977.99
' 0.62447 sq mi)
CN (weighted) = oBLproduct 2397729 62
total area

Milone & MacBroom Ing,
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Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-19-4) By: RV Date:  05/28/08
Location: Bristol & Burlington, CT Checked: Date:

Circle one: Present Developed Watershed: Watershed WIB-30

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value ™ Area Product
and of
Hydrologic (cover type, treatment, and CN x Area

Group hydrologic condition; o 2 i
percent impervious; ‘; @ ) Sq. Ft.
unconnected/connected impervious % 2 > %
(appendix A) area ratio) [ i i
A 1 AC RESIDENTIAL 40 35.52 1,420.80
A wQQDs - GOOD 30 1.63 48.90
B 1 AC RESIDENTIAL 61 194.01 11,834.61
B wQOQODS - GOOD 50 148.05 7,402.50
D 1 AC RESIDENTIAL 80 150.56 12,044.80
D wOQDSs - GOOD 67 202.50 13,567.50
[ IMPERVIOUS o8 8.00 784.00
w WATER a8 0.00 0.00
' Use only one CN value source per line. Totals = 740.27 47,103.11
( 1.15667  sqmi)
. total product 47,103.11
CN (weighted) = ——————— = — | Jge CN = 64
(welghted) total area 740.27

Milone & MacBroom Inc.
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Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook {2235-19-4) By: RV Date:  05/28/08
Location: Bristol & Burfington, CT Checked: : Date:

Circle one: Present  Developed Watershed:  Watershed WIB-20 ||
1.) Runoff curve number (CN)

Soil Name Cover Description CN Value * Area Product
and of
Hydrologic (cover type, treatment, and CN x Area

Group hydrologic condition; o :?l "&
percent impervious; ‘: @ @ Sq. Ft.
unconnected/connected impervious B = 3 %
(appendix A) area ratio) - i i
A 1 AC RESIDENTIAL 40 0.05 2.00
A WwQOODS - GOOD 30 20.75 622.50
B 1 AC RESIDENTIAL 61 123.90 7,557.90
B 3 AC RESIDENTIAL 62 8.89 551.18
B WOODS - GOOD 50 68.84 3,442.00
D 1 AC RESIDENTIAL 80 172.58 13,804.80
D wQoODSs - GOOD 67 23.09 1,547.03
I IMPERVIOUS 98 4.43 434.14
W WATER 98 0.00 0.00
' Use only one CN value source per line. Totals = 422 51 27,961.55
' 0.66017  sqmi)
27,961.55
CN (weighted) = ~oaiproduct Use CN = 66

total area

422.51

Milone & MacBroom Inc.



Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook {2235-19-4) By: RV Date:  05/28/08
Location: Bristol & Burlington, CT Checked: Date:
Circle one: Present Developed Watershed: Watershed WIB-10

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value " Area Product
and of
Hydrologic {cover type, treatment, and CN x Area

Grou hydrologic condition; s % .Acres
P ;’ercentg impervious; % ; g Sq. Ft.
unconnected/connected impervious % 5, _'-é’, %
(appendix A) area ratio) ~ (T [

A 1 AC RESIDENTIAL 40 2.10 84.00

A MEADOW - GOOD 30 3.41 102.30

A WQODS - GCOD 30 2.03 60.90
B 1 AC RESIDENTIAL 61 97.84 5,968.24

B BRUSH - GOOD 30 1.58 47.40

B MEADOW - GOOD 58 15.94 924.52

B WOQODS - GCOD 50 16.78 839.00
D 1 AC RESIDENTIAL a0 ) 83.30 6,664.00

D BRUSH - GOOD 73 0.23 16.79

D MEADOW - GOOD 78 6.46 503.88

D WOQDS - GOQD 67 13.74 920.58

A INDUSTRIAL 81 5.86 474,66
B INDUSTRIAL 88 12.25 1,078.00

D INDUSTRIAL 93 10.60 985.80

| IMPERVIOUS 98 5.17 506.66

W WATER 98 0.22 21.56
 Use only one CN value source per line. Totals = 277.51 19,198.20

(043361  sqmi)
. total product 19,198.29
CN (weighted) = —mta’;’m = 5 Use CN = 69

Milone & MacBroom Ing.




Project:
Location:
Circle one:

Worksheet 2: Runoff curve number and runoff

Copper Mine Brook (2235-18-4) By: RV Date:  05/28/08
Bristol & Burtington, CT Checked: Date:
Present Developed Watershed: Watershed POB-40

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value " Area Product
and of
Hydrologic {cover type, treatment, and CN x Area

Grou hydrologic condition; N4 i .@
P r:'ercentg impervious; "?‘: g ‘; Sq. Ft.
unconnected/connected impervious % -3, g, %
(appendix A) area ratio) = n w
A 1/2 AC RESIDENTIAL 47 10.50 493.50
A 3/4 AC RESIDENTIAL 42 13.84 581.28
A 1 AC RESIDENTIAL 40 1.82 72.80
A OPEN SPACE- GOOD 36 0.79 28.44
A WOODS - GOOD 30 11.87 356.10
B 1/2 AC RESIDENTIAL 66 26.75 1,765.50
B 3/4 AC RESIDENTIAL 65 14.34 932.10
B 1 AC RESIDENTIAL 61 0.32 19.52
B MEADOW - GOOD 58 0.29 16.82
B wWOODS - GOOD 50 268 134.00
C 1/2 AC RESIDENTIAL 76 211.78 16,095.28
C 3/4 AC RESIDENTIAL 75 14.50 1,087.50
C 1 AC RESIDENTIAL 74 33.96 2,513.04
C MEADOW - GOOD 71 8.81 . 625.51
C OPEN SPACE- GOQD 74 0.07 5.18
C WQODS - GOOD 70 3.66 256.20
D 1/2 AC RESIDENTIAL 83 34.74 2,883.42
D 3/4 AC RESIDENTIAL 82 9.03 740.46
D 1 AC RESIDENTIAL 80 3.37 269.80
D MEADOW - GOOD 78 1.11 86.58
D WOODS - GOOD 67 53.40 3,577.80
I IMPERVIOUS 98 297 291.06
w WATER o8 0.37 3626
' Use only one CN value source per line. Totals = 460.97 32,867.95
{ 0.72027 sq mi)
. total product 32,867.95
CN (weighted) = tota'I)Tea o= —e05 Use CN = 71

Milone & MacBroom Inc.




Worksheet 2: Runoff curve number and runoff
Praject: Copper Mine Brook {2235-19-4) By: RV Date:  05/28/08
Location: Bristol & Burlington, CT Checked: Date:
Circle one: Present  Developed Watershed: Watershed POB-30
1.} Runoff curve number (CN)

Soil Name Cover Dascription CN Vvalue * Area Product
and of
Hydrologic (cover type, treatment, and CN x Area

Grou, hydrologic condition; e hi ..Acres
i py:rce:tgimpervious; § ‘; ; Sq. Ft.
unconnected/connected impervious 3 i.’, _Z,, %
(appendix A) area ratio) = [ i
A 1/4 AC RESIDENTIAL 49 2.66 130.34
A 1/3 AC RESIDENTIAL 49 ’ 62.84 3,079.16
A 1/2 AC RESIDENTIAL 47 116.38 5,469.86
A 3/4 AC RESIDENTIAL 42 8.06 338.52
A 1 AC RESIDENTIAL 40 23.93 957,20
A COMMERCIAL 89 2.36 210.04
A BRUSH - GOOD 30 0.20 6.00
A MEADOW - GOOD 30 13.71 411.30
A OPEN SPACE- GOOD 36 2.45 88.20
A WOODS - GOOD 30 21.93 657.90
B 1/3 AC RESIDENTIAL 67 48.02 3.217.34
B 1/2 AC RESIDENTIAL ) 66 98.23 6,483.18
B 3/4 AC RESIDENTIAL 65 0.01 0.65
B 1 AC RESIDENTIAL 61 11.67 711.87
B BRUSH - GOQD 48 3.78 181.44
B MEADOW - GOOD 58 ] 2.88 167.62
B OPEN SPACE- GOOD 55 0.20 11.00
B WOODS - GOOD 50 3499 1,749.50
C 1/2 AC RESIDENTIAL 76 165.74 12,5696.24
C 3/4 AC RESIDENTIAL 75 16.07 1,205.25
C 1 AC RESIDENTIAL 74 10.39 768.86
C COMMERCIAL 94 4.31 405.14
cC BRUSH - GOOD 65 0.00 0.00
c MEADOW - GOOD 71 2.27 161.17
Cc OPEN SPACE- GOOD 74 3.09 228.66
c PASTURE - GOOD 74 1.78 131.72
G WOO0DS - GOOD 70 0.00 0.00
D 1/3 AC RESIDENTIAL 84 4.03 338.52
D 1/2 AC RESIDENTIAL 83 30.29 2,514.07
D 3/4 AC RESIDENTIAL 82 8.02 657.64
D 1 AC RESIDENTIAL 80 6.06 484.80
D BRUSH - GOOD 73 1.25 91,25
D MEADOW - GOCD 78 3.38 263.64
D OPEN SPACE- FAIR 84 0.05 420
D OPEN SPACE- GOOD 80 1.89 151.20
D wOoQoDs - GOOD 67 27.13 1,817.71
| IMPERVIOUS g8 1453 1,423.94
w WATER 98 ) 3.19 312.62
*- UUse only one CN value source per Hine. Totals = 757.78 47,427.75
{ 1.18403 sq mi)
) total product 47,427.75
CN (weighted) = ——mta‘l’araa = —see——  UseON= 63

Milone & MacBroom Inc.



Worksheet 2: Runoff curve number and runoff
Project; Copper Mine Brook (2235-19-4) By: RV Date:  05/28/08
Location: Bristol & Burlington, CT Checked: Date:
Circle one: Present Developed Watershed:  Watershed POB-20
1.) Runoff curve number {CN)

Soil Name Cover Description CN Vajue " Area Product
and of
Hydrologic {cover type, treatment, and CN x Area

Grou hydrologic condition; o i .Acres
° :ercen? impervious; ;; ; g Sq.Ft
unconnected/connected impervious % % . %

(appendix A) area ratio) - i i
A 1/8 AC RESIDENTIAL 54 19.28 1,041.66
A 1/4 AC RESIDENTIAL 50 7.00 350.00
A 1/3 AC RESIDENTIAL 49 32.19 1,577.31
A 1/2 AC RESIDENTIAL 47 58.12 2,731.64
A 1 AC RESIDENTIAL 40 23.69 947.60
A COMMERCIAL 89 1.26 112.14
A BRUSH - GOOD 30 2.09 62.70
A MEADOQW - GOQD 30 0.74 22.20
A MARSH/MEADOW - GOOD 50 0.24 12.00
A OPEN SPACE- GOOD 36 10.28 370.08
A WOODS - GOCD 30 31.25 937.50
B 1/8 AC RESIDENTIAL 68 15.69 1,066.92
B 1/4 AC RESIDENTIAL 67 5.03 337.01
B 1/3 AC RESIDENTIAL 67 4.83 323.61
B 1/2 AC RESIDENTIAL 66 47.33 3,123.78
B 1 AC RESIDENTIAL 61 12.38 755.18
B COMMERCIAL a2 2.41 221.72
B BRUSH - GOCD 48 7.42 356.16
B OPEN SPACE- GOOD 55 20.04 1,102.20
B WOO0DS - GOOD 50 74.59 3,729.50
D 1/8 AC RESIDENTIAL 85 0.32 27.20
D 1/4 AC RESIDENTIAL 84 1.13 94.92
D - 1/3 AC RESIDENTIAL 84 0.1 9.24
D 1/2 AC RESIDENTIAL 83 8.39 696.37
D 1 AC RESIDENTIAL 80 0.05 4.00
D BRUSH - GOOD 73 1.06 77.38
D MARSH/MEADOW - GOOD 85 5.39 458.15
D OFEN SPACE- GOOD 80 313 250.40
D WOODS - GOOD 67 30.86 2,067.62
I IMPERVICUS 08 17.39 1,704.22
w WATER 98 1.08 105.84

' Use only one CN value source per line. Totals = 444.78 24,676.25

0.69497 sQ mi)
. _ iotal product _ 24,676.25 _
CN {weighted) = T = —aTE Use CN = 55

Milone & MacBroom Inc.



Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook {2235-19-4) By: RV Date: 05/28/08
Location: Bristol & Burlington, CT Checked: Date:

Circle one: Present Developed Watershed: Watershed POB-10

1.} Runoff curve number (CN)

Soil Name Cover Description CN Value " Area Product
and of
Hydrologic (cover type, treatment, and CN x Area

Grou hydrologic condition; ? A .@
P :ercentg impervious; % CE ‘;: Sq. FL
unconnected/connected impervious .‘-: .E, 3, %
{appendix A} area ratio) = [ [
A 1/2 AC RESIDENTIAL 47 0.85 39.95
A OPEN SPACE- GOOD 36 0.35 12.60
A WOoO0DS - GOOD 30 7.08 212.40
B 1/4 AC RESIDENTIAL 68 541 367.88
B 1/3 AC RESIDENTIAL 67 12.76 854.92
B 1/2 AC RESIDENTIAL 66 0.69 45.54
B OPEN SPACE- GOOD 55 0.09 4.95
B wWQODS - GOOD 50 227 113.50
D 1/4 AC RESIDENTIAL 84 0.05 420
D 1/3 AC RESIDENTIAL 84 (.68 57.12
D 1/2 AC RESIDENTIAL 83 0.72 59.76
D OPEN S8PACE- GOOD 80 0.41 32.80
D wWOODS - GOOD 67 7.58 507.86
I IMPERVIOUS 98 2.48 243.04
w WATER 08 0.63 61.74
' Use only one CN value source per line. Totals = 42.05 2,618.28
{ 0.06570 sq mi)
. total product 2,618.26 -
CN (weighted) = T‘:’are-;— = — Use CN = 62

Milone & MacBroom Inc.




Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-19-4) By: RV Date:  05/28/08
Location: Bristol & Burlington, CT Checked: Date:

Circle one: Present Developed Watershed: Watershed NHB-40

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value Area Product
and of
Hydrologic (cover type, treatment, and CN x Area

Grou hydrologic condition; A b ..Acres
i ::ercentg impervious; % ; ; Sq. Ft.
unconnected/connected impervious % _E, _E, %
{appendix A) area ratio) - L B
A WOODS - GOOD 30 0.00 0.00

A 1 AC RESIDENTIAL 43 2.88 115.24
B 1 AC RESIDENTIAL 64 23.21 1,485.44

B MEADOW - GOOD 58 2.68 155.44

B WOODS - GOOD 50 7.22 361.00
C 1 AC RESIDENTIAL 74 71.19 5,268.06

c MARSH/MEADQW - GOOD 74 0.71 52.54

C WwOODS - GOOD 50 8.83 441.50
D 1 AC RESIDENTIAL 80 179.29 14,343.20

D COMMERCIAL 95 1.33 126.35

D MEADOW - GOOD 78 1.13 88.14

D MARSH/MEADQW - GOOD 85 9.42 800.70
D wOODS - GOOD 67 242.23 16,229.41
D INDUSTRIAL 93 22.23 2,067.39
| IMPERVIOUS 98 11.09 1,086.82
w WATER 98 39.67 3,887.66
! Use only one CN value source per line. Totals = 622.91 46,508.89

{ 0.97330 sq mi)
. total product 46,508.89
CN {weighted) = ’mt;l)w = W— Use CN = 75

Milone & MacBroom Inc.




Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-18-4) By: RV Date:  05/28/08
Location: Bristol & Burlington, CT Checked: Date:

Circle one: Present Developed Watershed: Watershed NHB-30

1.} Runoff curve number (CN)

Soil Name Cover Description CN Value " Area Product
and _ of
Hydrologic {cover type, treatment, and CN x Area
Grou . hydrologic condition; N4 3 .@ '

i ;«en::entg impervious; % 3 ; Sq. Ft.
unconnected/connected impervious E _5 -E, %
(appendix A} area ratio) - w L
A 1 AC RESIDENTIAL 40 83.22 2,528.80
A 1/3 AC RESIDENTIAL 57 5.49 312.93
A COMMERCIAL 89 1.54 137.06
A MEADOW - GOOD 30 14.53 435.90
A WOODS - GOOD 30 286.62 8,598.60
B 1/2 AC RESIDENTIAL 66 3.44 227.04
B 1 AC RESIDENTIAL 64 48.64 311296
B COMMERCIAL 92 0.41 37.72
B MEADOW - GOCD 58 11.83 691.94
B WOOQDS - GOOD 50 68.51 3,425.50
c 1 AC RESIDENTIAL 74 57.91 4,285.34
C 1/3 AC RESIDENTIAL 81 367 297.27
C MEADQW - GOCD 71 3.63 257.73
c WOODS - GOOD 50 5.94 297.00
D 1/2 AC RESIDENTIAL 83 0.10 8.30
D 1/3 AC RESIDENTIAL 86 4.35 374.10
D 1 AC RESIDENTIAL 80 33.68 2,694.40
D COMMERCIAL a5 0.81 76.95
D MEADOW - GOOD 78 9.18 716.04
D WOODS - GOOD 67 254.96 17,082.32
B INDUSTRIAL 88 4.54 399.52
D INDUSTRIAL 93 1.80 167.40
i IMPERVICUS 98 13.15 1,288.70
W WATER a8 5.74 562.52
! Use only one CN value source per line. Totals = 903.79 48,016.04
{ 1.41217 sq mi)
. total product 48,016.04
CN (weighted) = _tcﬁa:)“?; = 50379 Use CN = 53

Milone & MacBroom Inc.



Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-19-4) By: RV Date: 05/28/08
Location: Bristol & Burlington, CT Checked: Date:
Circle one: Present Developed Watershed: Watershed NHB-20

1.) Runoff curve number (CN})

Soil Name Cover Description CN Value * Area Product
and of
Hydrologic {cover type, treatment, and CN x Area

Grou hydrologic condition; ‘ Q h .Acres
gy :emenfg impervious; :;, ; ‘E Sq. Ft.
unconnected/connected impervious % E, .g, %
{appendix A) area ratio) - L L
A 1/2 AC RESIDENTIAL 47 1.66 78.02
A 3/4 AC RESIDENTIAL 42 0.03 1.26
A 1 AC RESIDENTIAL 40 84.43 3,377.20
A MEADOQW - GOOD 30 0.04 1.20
A WOODS - GOOD 30 3.49 104.70
B 1 AC RESIDENTIAL 64 13.56 867.84
B wooDs - GOOD 50 1.53 76.50
C 1/2 AC RESIDENTIAL 76 14.34 1,089.84
C 1 AC RESIDENTIAL 74 14.36 1,062.64
c BRUSH - GOOD 65 1.34 87.10
C MEADOW - GOOD 71 1.67 118.57
C WOQDSs - GOOD 50 1.58 79.00
D 1/2 AC RESIDENTIAL 83 2.58 214.14
D 1 AC RESIDENTIAL 80 42,22 3,377.60
D MEADOW - GOOD 78 2.02 157.56
D wWOQODS - GOOD 67 53.90 3,611.30
| IMPERVIOUS 98 0.75 73.50
W WATER 98 0.59 57.82
! Use only one CN vaiue source per line. Totals = 240.09 14,435.79
{ 0.37514 sq mi)
. _total product _ 14,435.79 S
CN (welghted) = W = ——EW Use CN = 60

Milone & MacBroom Inc.




Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-19-4) By: RV Date:  05/28/08
Location: Bristol & Burlington, CT Checked: Date:

Circle one: Present Developed Watershed: Watershed NHB-10

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value " Area Product
and of
Hydrologic {cover type, treatment, and : CN x Area

Group hydrologic condition; o~ 0 i
percent impervious; _ ‘i ; ?, Sq. Ft.
unconnected/connected impervious o = 2 %
{appendix A) area ratio) - i [
A 1/8 AC RESIDENTIAL 54 0.71 38.34
A 1/4 AC RESIDENTIAL 49 46.51 2,278.89
A 1/3 AC RESIDENTIAL 49 55.35 271215
A 1/2 AC RESIDENTIAL 47 83.10 3,905.70
A 3/4 AC RESIDENTIAL 42 0.76 31.92
A 1 AC RESIDENTIAL 40 63.30 2,532.00
A MEADOW - GOOD 30 6.11 183.30
A PASTURE - POOR 68 0.07 4,76
A OPEN SPACE - GOOD 36 484 174.24
A WOODS - GOOD 30 0.00 0.00
B 1/8 AC RESIDENTIAL 68 7.27 494,36
B 1/4 AC RESIDENTIAL 68 6.23 423.64
B 1/3 AC RESIDENTIAL 67 4.44 297.48
B 1/2 AC RESIDENTIAL 66 33.15 2,187.90
B 1 AC RESIDENTIAL 64 13.05 835.20
B MEADOW - GOOD 58 0.18 10.44
B PASTURE - POOR 79 2.52 199.08
B OPEN SPACE- GOOD 61 2.79 170.19
B WOO0DS - GOOD 50 7.45 372.50
D 1/8 AC RESIDENTIAL B4 0.05 4.20
D 1/4 AC RESIDENTIAL 84 3.46 290,64
| D 1/3 AC RESIDENTIAL 84 7.54 633,36
D 1/2 AC RESIDENTIAL 83 11.37 943.71
D 1 AC RESIDENTIAL 80 262 209.60
D PASTURE - POOR 89 0.07 6.23
D OPEN SPACE- GOOD 89 0.03 267
D wWOQDs - GOOD 67 35.22 2,359.74
| IMPERVIOUS 98 6.11 598.78
w WATER 98 0.10 9.80
' Use only one CN value source per line. Totals = 404.40 21,910.92
( 063188  sq mi)
. _ total product _ 21,910.92 _
CN (weighted) = __total poves = —Toia0 Use CN 54

Milone & MacBroom Inc.




Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brock (2235-19-4) By: RV Date: _ 05/28/08

Location: Bristol & Burlington, CT Checked: Date:
Circle one: Present Developed - Watershed: Watershed CMB-110

1.} Runoff curve number (CN)

Soil Name Cover Description CN Value “ Area Product
and of
Hydrologic (cover type, treatment, and CN x Area
Grou, hydrologic condition; o < @
° :erce:tg impervious; % ; g Sq.Ft
unconnected/connected impervious ) & | 3 %
{appendix A) area ratio) - i i

A 1/8 AC RESIDENTIAL 54 0.12 6.48
A 1/3 AC RESIDENTIAL 49 23.62 1,157.38
A 1/2 AC RESIDENTIAL 47 57.16 2,686.05
A 3/4 AC RESIDENTIAL 42 12.36 519.12
A 1 AC RESIDENTIAL 40 49.17 1,966.80
A BRUSH - POOR 48 1.73 83.04
A MEADOW - GOOD 30 1.34 40.20
A PASTURE - POOR 68 .91 673.88
A OPEN SPACE - GOOD 36 25 90.36
A WOODS - GOOD 30 30.89 1,198.70
B 1/8 AC RESIDENTIAL 68 5.17 351.56
B 1/3 AC RESIDENTIAL 67 11.85 793.95
B 1/2 AC RESIDENTIAL 66 14.87 981.42
B 3/4 AC RESIDENTIAL 85 4,78 310.70
B 1 AC RESIDENTIAL 64 38.04 2,434.56
B BRUSH - POOR 67 4.45 298.15
B MEADCOW - GOOD 58 2.18 126.44
B PASTURE - POOR 79 2.26 178.54
B OPEN SPACE- GOOD 61 1.57 95.77
B WOODS - GOOD 50 11.37 568.50
D 1/3 AC RESIDENTIAL 84 3.43 288.12
D 1/2 AC RESIDENTIAL 83 18.09 1,501.47
D 3/4 AC RESIDENTIAL 82 1.60 131.20
D t AC RESIDENTIAL 80 64.20 5,136.00
D PASTURE - POOR 89 0.27 24.03
D MEADOW - GOOD 78 0.09 7.02
D OPEN SPACE- POOR 89 0.74 65.86
D WOODS - GOOD 67 45.47 3,113.49
A INDUSTRIAL 81 8.78 711.18
B INDUSTRIAL 88 12.01 1,056.88
[ IMPERVIOUS a8 7.19 704.62

! Use only one CN value source per line. Totals = 457.31 27,302.47

' (071455  sqmi)
. total product 27,302.47
CN (weighted) = 'mta?w = =l UseON= 60

Milone & MacBroom Inc.



Worksheet 2: Runoff curve humber and runoff

Project: Copper Mine Brook (2235-19-4) By: RV Date:  05/28/08
Location:  Bristol & Burlington, CT Checked: Date:
Circle one: Present Developed Watershed: Watershed CMB-105

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value * Area Product
and of
Hydrologic {cover type, treatment, and CN x Area
Group hydrologic condition; o 2 x
percent impervious; % @ ) Sq. Ft.
unconnected/connected impervious % 5, z,, %
{appendix A) area ratio) - L. L.

A 1/3 AC RESIDENTIAL 49 13.47 660.03
A 1/2 AC RESIDENTIAL 47 7.24 340.28
A 1 AC RESIDENTIAL 40 3.69 . 147.60
A WOODS - GOOD 30 0.15 4.50
A COMMERCIAL 89 1.44 128.16
B 1/3 AC RESIDENTIAL 67 : 4.06 272.02
B 1/2 AC RESIDENTIAL - 66 265 174.90
B 1 AC RESIDENTIAL 64 2.39 152.96
B COMMERCIAL 92 ' 6.69 615.48
B BARREN - FAIR 82 0.00 0.00
B wWOODS - GOOD 50 0.56 28.00
D wWQOQDS - GOOD 67 . 1.19 79.73
A INDUSTRIAL 81 0.66 53.46
B INDUSTRIAL 88 2.10 184.80
D INDUSTRIAL 93 6.50 604.50
| IMPERVIOUS 98 1.45 142.10

- Use only one CN value source per line. Totals = 94.24 3,588.52

{ 0.08475 sq mi)
. total product 3,588.52
CN (weighted) = W‘I’am— = —————— UseON= 66

Milone & MacBroom Inc.




Worksheet 2: Runoff curve number and runoff
Project: Copper Mine Brook (2235-13-4) By: RV Date;  05/28/08
Location: Bristol & Burlington, CT Checked: Date;
Circle one: Present Developed Watershed: Watershed CMB-100
1.) Runoff curve number (CN)

Soil Name Cover Description CN Value Area Product
and of
Hydrologic {cover type, treatment, and CN x Area

Group hydrologic condition; o z ;fl
percent impervious; : o o Sq. Ft.
unconnected/connected impervious % 5 E, %
{appendix A) area ratio) = L L

A 1/8 AC RESIDENTIAL 54 6.68 360.72
A 1/4 AC RESIDENTIAL 49 1.46 71.54
A 1/3 AC RESIDENTIAL 49 23.66 1,159.34
A 1/2 AC RESIDENTIAL 47 9.56 449.32
A WOO0DS - GOOD 30 4.61 138.30
A COMMERCIAL 89 0.22 19.58
B 1/8 AC RESIDENTIAL 68 10.81 735.08
B 1/4 AC RESIDENTIAL 68 10.64 723.52
B 1/3 AC RESIDENTIAL 67 398.30 2,633.10
B 1/2 AC RESIDENTIAL 66 12.81 845.46
B 1 AC RESIDENTIAL 64 2.01 128.64
B COMMERCIAL 92 5.62 517.04
B BARREN - FAIR 82 0.00 0.00
B BRUSH - GOQOD 48 2.90 139.20
B MEADOW - GOOD 58 3.74 216.92
B OPEN SPACE- POOR 79 1.84 145.36
B WOODS - GOOD 50 4.68 234.00
D 1/8 AC RESIDENTIAL 85 1.80 153.00
D 1/3 AC RESIDENTIAL 84 381 320.04
D 1/2 AC RESIDENTIAL 83 4.28 356.07
D BRUSH - GOOD 73 2.43 177.39
D MEADOW - GOOD 78 0.50 39.00
D OPEN SPACE- POOR 89 0.34 30.26
D WOODS - GOOD 67 1.92 128.64
A INDUSTRIAL 81 0.85 68.85
B INDUSTRIAL 88 1.56 137.28
D INDUSTRIAL 93 312 290.16
i IMPERVIQUS 08 4,23 414.54

' Use only one CN value source per line. Totals = 165.39 10,632.35

{ 0.25842 sg mi)
. _  total product _ 10,632.35 _
CN (weighted) = EETreE— = —ea0 Use CN = 64

Milone & MacBroom Inc.



Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook {2235-19-4) By: RV Date:  05/28/08
Location: Bristol & Burlington, CT Checked: Date:

Circle one: Developed Watershed: Watershed CMB-90

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value * Area Product
and of
Hydrologic (cover type, treatment, and CN x Area

Grou hydrologic condition; o ' ol .@
i :en::entg impervious; ‘:I,- g ‘; Sq. Ft.
unconnected/connected impervious E g, .5 %

{appendix A) area ratio) b L L
A 1/8 AC RESIDENTIAL 54 0.78 42,12
A 1/3 AC RESIDENTIAL 49 30.57 1,497.93
A 1/2 AC RESIDENTIAL 47 37.37 1,756.39
A MEADOW - GOOD 30 0.89 26.70
A WOODS - GOOD 30 8.00 240.00
B 1/8 AC RESIDENTIAL 68 0.71 48.28
B 1/3 AC RESIDENTIAL 67 86.38 5,787.46
B 1/2 AC RESIDENTIAL 66 24.06 1,587.96
B 3/4 AC RESIDENTIAL 65 8.32 540.80
B 1 AC RESIDENTIAL 64 2.57 164.48
B COMMERCIAL 92 2.52 231.84
B OPEN SPACE- GOOD 55 1.01 55.55
B WwOODS - GOOD 50 23.51 1,175.50
C 1/2 AC RESIDENTIAL 76 0.87 66.12
C 1/3 AC RESIDENTIAL 77 20.22 2,249.94
C 1 AC RESIDENTIAL 74 3.24 239.76
C COMMERCIAL 94 0.03 2.82
C OPEN SPACE- GOOD 74 0.06 4.44
C wOODS - GOOD 70 3.10 217.00
D 1/3 AC RESIDENTIAL 84 6.99 587.16
D 1/2 AC RESIDENTIAL 83 419 347.77
D 3/4 AC RESIDENTIAL 82 1.34 109.88
D 1 AC RESIDENTIAL 80 0.27 21.60
D COMMERCIAL 95 0.29 27.55
D OPEN SPACE- GOOD 80 0.82 65.60
D WOQDS - GOOD 67 51.26 3,434.42
! IMPERVIOUS 98 10.20 999.60

- Use only one CN value source per fine. Totals = 337.79 21,486.55

0.52780 sq mi)
. total product 21,486.55
CN (weighted) = —aa'l’a—-—r;;— = —o—— UseCN= 64

Milone & MacBroom Inc.




Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook {2235-18-4) By: RV Date:  05/28/08
Location: Bristol & Burlington, CT Checked: Date: '
Circle one: Present Develo Watershed: Watershed CMB-80

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value " Area Product
and of
Hydrologic {cover type, treatment, and CN x Area

Grou hydrologic condition; o ) .@
P :ercentgimpervious; % ; ; Sq. Ft
unconnected/connected impervious % 5 _i.’, %
{appendix A) area ratio) - [T TS
A 1/3 AC RESIDENTIAL 49 4.82 236.18
A 1/2 AC RESIDENTIAL 47 8.27 388.69
A 1 AC RESIDENTIAL 40 0.99 39.60
A WOO0DS - GOOD 30 2.12 63.60
A OPEN SPACE- GOOD 36 0.34 12.24
B 1/3 AC RESIDENTIAL 67 16.71 1,119.57
B 1/2 AC RESIDENTIAL 66 18.79 1,240.14
B 3/4 AC RESIDENTIAL 65 3.1 20215
B 1 AC RESIDENTIAL 64 0.82 52.48
B COMMERCIAL 92 248 228.16
B OPEN SPACE- GOOD 55 29.24 1,808.20
B wWOQODS - GOOD 50 12.48 624.00
C 1/2 AC RESIDENTIAL 76 4.84 367.84
C 3/4 AC RESIDENTIAL 75 3.62 271.50
C COMMERCIAL 94 2.94 276,36
C OPEN SPACE- GOOD 74 2.30 170.20
C wOQDS - GOOD 70 0.00 0.00
D 1/3 AC RESIDENTIAL 84 0.28 23.52
D 1/2 AC RESIDENTIAL 83 0.03 249
D 3/4 AC RESIDENTIAL 82 0.00 0.00
D COMMERCIAL 95 0.33 31.35
D OPEN SPACE- GOOD 80 3.06 244.80
D wWOQDS - GOOD 67 51.54 3,453.18
| IMPERVIOUS 98 17.66 1,730.68
w WATER 28 0.87 85.26
0.00
' Use only one CN value source per line. Totals = 187.64 12,472.19
{ 0.20319 sq mi)
. total product 12,472.19 _
CN (weighted) = H;Tre? = —Z—— UseCN= 66

Milone & MacBroom Inc.




Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-19-4) By: RV Date: 05/28/08
Location: Bristol & Burlington, CT Checked: Date:

Circle one: Present Developed Watershed: Watershed CMB-70

1.) Runoff curve number (CN)

Soil Name | Cover Description CN Vatue Area Product
and of
Hydrologic (cover type, treatment, and CN x Area

Grou hydrologic condition; 4 i .@ '
d ;ercentg impervious; % E Z Sq. Ft.
unconnected/connected impervious % E, g, %
(appendix A) area ratio) [ ic (e
A WOODS - GOOD 30 1.72 51.60
B 1/8 AC RESIDENTIAL 68 12.82 871.76
B 1/4 AC RESIDENTIAL 68 2.06 140.08
B 1/3 AC RESIDENTIAL 67 233.02 15,612.34
B 1/2 AC RESIDENTIAL 66 17.38 1,147.08
B COMMERCIAL 92 7.89 725,88
B OPEN SPACE- GOOD 55 10.87 597.85
B WQODS - GOOD 50 15.39 769.50
C 1/3 AC RESIDENTIAL 77 16.63 1,280.51
C 1/2 AC RESIDENTIAL 76 0.89 67.64
C WOODS - GOOD 70 2.52 176.40
D 1/8 AC RESIDENTIAL 84 8.42 707.28
D 1/4 AC RESIDENTIAL 84 1.07 89.88
D 1/3 AC RESIDENTIAL 84 2.84 238.56
D 1/2 AC RESIDENTIAL 83 017 14.11
D COMMERCIAL 95 498 47310
D OPEN SPACE- GOOD 80 1.31 104.80
D WOODS - GOOD 67 20.58 1,378.86
I IMPERVIOUS 98 24.78 2,428.44
w WATER 98 2.74 268.52
0.00
' Use only one CN value source per line. Totals = 388.08. 27,144.19
( 0.80838 sq mi)
. total product 27.144.19
CN (weighted) = tota‘l’T ————— UseON= 70

Milone & MacBroom Inc,



-

Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-19-4) By: RV Date:  05/28/08
‘ Location: Bristol & Burlington, CT Checked: Date:
‘ Circle one: Present Developed Watershed: Watershed CMB-60

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value " Area Product
and of
Hydrologic {cover type, treatment, and CN x Area

Grou hydrologic condition; ™ < hJ .@
¥ :ercen? impervious; ‘f'; ; ; Sq. Ft.
unconnected/connected impervious '.g E’_,, .g, %
{appendix A) area ratio) - . L
B 1/8 AC RESIDENTIAL 68 32.80 2,230.40
B 1/4 AC RESIDENTIAL 68 9.74 662.32
B 1/3 AC RESIDENTIAL 67 40.60 2,720.20
B 1/2 AC RESIDENTIAL 66 18.30 1,207.80
B 3/4 AC RESIDENTIAL 65 _ 2.76 179.40
B 1 AC RESIDENTIAL 64 3.05 195.20
B COMMERCIAL 92 22.78 2,095.76
B BRUSH - GOOD 48 3.32 159.36
B MEADOW - GOOD 58 6.64 385.12
B OPEN SPACE- FAIR 69 0.31 21.39
B OPEN SPACE- GOOD 55 9.55 525.25
B WOQOOQDS - FAIR 60 2.9 174.60
B wQoO0DS - GOOD 50 20.95 1,047 .50
D 1/8 AC RESIDENTIAL 84 0.81 68.04
D 1/3 AC RESIDENTIAL 84 0.63 52.92
D 1/2 AC RESIDENTIAL 83 5.60 464.80
D BRUSH - GOOCD 73 0.03 219
D COMMERCIAL 95 0.03 2.85
D MEADOW- GOOD 78 0.40 31.20
D WOODS - GOOD 67 21.67 1,451.89
| IMPERVIOUS 98 45.47 4,456.06
0.00
0.00
- Use only one CN value source per line. Totals = 248.35 18,134.25
( 0.38805% sg mi)
. total product 18,134.25
CN (weighted) = —totaf’area = ——— UseON= 73

Milone & MacBroom Inc,



Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-19-4) By: RV Date: 05/28/08
Location: Bristol & Burlington, CT Checked: Date:

Circle one: Present Develo Watershed: Watershed CMB-50

1.) Runoff curve number {CN)

Soil Name Cover Description CN Value * Area Product
and of
Hydrologic {cover type, treatment, and CN x Area

Grou hydrologic condition; < ) ..Acres
F :ercen? impervious; % ; ; Sq. Ft.
unconnected/connected impervious 2 2| B %
(appendix A) area ratio) ~ L i
A 1/3 AC RESIDENTIAL 49 2.02 98.98
A 3/4 AC RESIDENTIAL 45 0.92 41.40
A WOODS - GOOD 30 1.67 50.10
B 1/8 AC RESIDENTIAL 68 4.90 333.20
B 1/4 AC RESIDENTIAL 68 69.34 4,715.12
B 1/3 AC RESIDENTIAL 67 111.34 7,459.78
B 3/4 AC RESIDENTIAL 65 3.64 236.60
B COMMERCIAL 92 22.42 2,062.64
B OPEN SPACE- GOOD 55 8.40 462.00
B WwQODS - GOOD 50 20.18 1,009.00
D 1/8 AC RESIDENTIAL 84 0.44 36.96
D 1/3 AC RESIDENTIAL 84 0.01 0.84
D 3/4 AC RESIDENTIAL 82 0.69 56.58
D COMMERCIAL 65 0.08 7.60
D WOOQDS - GOOD 67 11.18 749.06
I IMPERVIOUS 98 17.71 1,735.58
0.00
0.00
' Use only one CN value source per line. Totals = 274.94 19,055.44
0.42059 sq mi)
. total product 19,055.44
CN (weighted) = ETDE?J.-S_ ————— UseCN= 69

Milone & MacBroom Inc,




Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-19-4) By: RV Date:  05/28/08
Location: Bristol & Burlington, CT Checked: Date:

Circle one: Present Developed Watershed: Watershed CMB-40

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value " Area Product
and of
Hydrologic {cover type, treatment, and CN x Area

Grou hydrologic condition; ' h | .@
g gerc:entg impervious; % ; ‘E Sq. Ft. IJ
unconnected/connected impervious % E, E, %
(appendix A) area ratio) ~ L T
B 1/8 AC RESIDENTIAL 68 25.53 1,736.04
B 1/4 AC RESIDENTIAL 68 135.38 9,205.84
B 1/3 AC RESIDENTIAL 67 128.05 8,579.35
B 1/2 AC RESIDENTIAL : 66 4851 3,201.66
B 3/4 AC RESIDENTIAL 65 4.08 265.20
B 1 AC RESIDENTIAL 64 6.70 428.80
B COMMERCIAL 92 3.77 346.84
B BRUSH - GOOD 48 1.29 61.92
B MEADOW - GOOD 58 6.69 388.02
B OPEN SPACE- GOOD 55 4.45 244.75
B wOODS - GOOD 50 13.59 679.50
C 1/4 AC RESIDENTIAL 77 12.03 926.31
C 1/3 AC RESIDENTIAL 77 1.25 96.25
D 1/8 AC RESIDENTIAL 84 3.15 264.60
D 1/4 AC RESIDENTIAL 84 2.93 246.12 |
D 1/3 AC RESIDENTIAL 84 3.13 262.92
D 1/2 AC RESIDENTIAL 83 3.27 2711.41
D 3/4 AC RESIDENTIAL 82 0.1 9.02
D MEADOW - GOOD 78 1.08 84.24
D OPEN SPACE- GOOD 80 1.69 135.20
D wOOQDSs - GOOD : 67 7 7.35 492 45
I IMPERVIOUS 28 23.59 2,311.82
w WATER a8 1.26 123.48
0.00
' Use only one CN value source per line. Totals = 438.88 30,361.74
( 0.68575 sq mi}
. total product 30,361.74
CN {weighted) = tota‘laarea = — e Use CN = 69

Milone & MacBroom Inc.



Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-18-4)
Location:  Bristol & Burlington, CT
Circle one: Present Developed

1.) Runoff curve number (CN)

By: RV Date: 06/28/08

Checked: Date:
Watershed: Watershed CMB-30

Soil Name Cover Description CN Value " Area Product
and of
Hydrologic {cover type, treatment, and CN x Area

Grou hydrologic condition; 4 ¥ ..Acres
P ;;‘:'ercentg impervious; :; (:_a ‘; Sq. Ft.
unconnected/connected impervious B g, _5, %

(appendix A) area ratio) - T L
A 1/3 AC RESIDENTIAL 49 _ 12.05 590.45
A 34 AC RESIDENTIAL 45 5.21 234.45
A WQOODS - GOOD 30 0.60 18.00
B 1/8 AC RESIDENTIAL 68 12.33 838.44
B 1/4 AC RESIDENTIAL 68 40.47 2,751.96
B 1/3 AC RESIDENTIAL 67 39.14 2,622.38
B 1/2 AC RESIDENTIAL 66 25.39 1,675.74
B 1 AC RESIDENTIAL 64 8.81 563.84
B COMMERCIAL 92 18.72 1,722.24
B OPEN SPACE- GOOD 55 ' 11.48 631.40
B WOoQDSs - GOOD 50 11.51 - 575.50
D 1/4 AC RESIDENTIAL 84 0.09 7.56
D 1/3 AC RESIDENTIAL 84 0.18 15.12
D 1/2 AC RESIDENTIAL 83 0.04 3.32
D 3/4 AC RESIDENTIAL 82 1.78 145.96
D WOODS - GOOD 67 3.80 254.60
| IMPERVIOUS 98 13.69 1,341.62

! Use only one CN value source per line. Totals = 205.29 - 13,992.58

{ 0.32077 sq mi)
. total product 13,992.58
CN (weighted) = totailjm S Use CN = 68

Milone & MacBroom Inec.




Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-19-4) By: RV Date:  05/28/08

Location: Bristol & Burlington, CT Checked: Date:
Circle one: Present Developed Watershed: Watershed CMB-20

1.} Runoff curve number (CN)

Soil Name Cover Description CN Value " Area Product
and ' of
Hydrologic (cover type, treatment, and CN x Area

Grou hydrologic condition; 0 b .@
° :ercerltg impervious; % ; ; Sq. Ft.
unconnected/connected impervious % _5 ,:g’ %
{appendix A) area ratio) ~ L LL
A 1/8 AC RESIDENTIAL 52 0.71 36.92
A 1/4 AC RESIDENTIAL 50 16.75 837.50
A 1/3 AC RESIDENTIAL 49 17.05 835.45
A COMMERCIAL 89 513 456.57
A OPEN SPACE- GCOD 36 0.20 7.20
A wOQDS - GOOD 30 0.90 27.00
B 1/8 AC RESIDENTIAL 68 5.02 341.36
‘B 1/4 AC RESIDENTIAL 68 159.48 10,844 .64
B 1/3 AC RESIDENTIAL 87 151.79 10,169.93
B 1/2 AC RESIDENTIAL 66 21.08 1,391.28
B 1 AC RESIDENTIAL 64 34.90 2,233.60
B COMMERCIAL 92 7.22 ' 664.24
B OPEN SPACE- GOOD 55 45.70 2,513.50
B WOODS - GOOD 50 30.48 1,524.00
D. 1/4 AC RESIDENTIAL 84 13.89 1,166.76
D 1/3 AC RESIDENTIAL 84 24.86 2,088.24
D 1/2 AC RESIDENTIAL 83 7.80 647.40
D 1 AC RESIDENTIAL 81 16,58 | 1,342.98
D COMMERCIAL g5 13.31 1,264.45
D OPEN SPACE- GOOD 80 2.19 175.20
D wOQDS - GOOD 67 25.23 1,690.41
{ IMPERVIOUS 98 56.28 5515.44
w WATER 98 2.34 22932
' Use only one CN value source per line. Totals = 658.89 46,003.39
(  1.02052  sqmi)
. total product 46,003.39
CN (weighted) = tot;w = == UseCN= 70

Milone & MacBroom Inc.




Worksheet 2: Runoff curve number and runoff

Project: Copper Mine Brook (2235-19-4) By: RV Date:  05/28/08
Location: Bristof & Burlington, CT Checked: Date:

Circle one; Present  Developed Watershed: Watershed CMB-10

1.} Runoff curve number (CN)

Soil Name Cover Description CN Value * Area Product
and of
Hydrologic {cover type, freatment, and CN x Area

Group hydrolog!c cond.ltuon: o 2 :I“
percent impervious; ‘: ) @ Sq. Ft.
unconnected/connected impervious E 3 =) %
(appendix A) area ratio) - ic ir
A 1/4 AC RESIDENTIAL 50 0.02 1.00
A WOODS - GOOD 30 0.09 2.70
B 1/4 AC RESIDENTIAL 68 1.84 12512
B . 1/3 AC RESIDENTIAL 67 4.59 307.53
B COMMERCIAL 92 0.16 14.72
B WOODS - GOQD 50 1.38 69.00
| IMPERVIOUS 98 1.14 111.72
w WATER 98 0.16 15.68
! Use only one CN value source per line. - Totals = 9.38 647.47
{ 0.01466 s mi)
47
CN (we|ghted) = M = 647 Use CN = 89
total area

Milone & MacBroom Inc.




Time of Concentration (T,) or Travel Time (T,) Worksheet

Project:  Coppermine Brook Watershed (2235-19) By:
Location: Bristol & Burlington, CT Checked:
Circle one: Present Developed Watershed:
Circle one: Tc T Subwatershed:

Sheet flow (applicable to T, only)

Segment ID

1. Surface description (Table 3-1)

2. Manning’s roughness coeff. for sheet flow, n (Table 3-1)

3. Flow Length, L (< 300ft) ft.

4. Two-year 24-hr rainfall, P, in.
" 5, Land slope, s ft_/ft.

6 T — 0.007 (ni.)"®

! P20.5 (SG.4 ) hr.

Shallow concemtrated flow (assume hyd. radius = depth of flow)

Segment ID
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) ft.
11. Flow Length, L ft.
12. Watercourse slope, s ft./ft,
. 1.49
13. Average velocity, v =T(d% )(33’5 ) fos.
L
T = e———
14 7 3600* ) hr.
Channel flow
Segment ID
15. Channel Bottom width, b ft.
16. Horizontal side slope component, z (z horiz:1 vert)
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidat) ft.2
19. Wetted perimeter, P, ft.
20. Hydraulic Radius, R = A f
21. Channel slope, s v ft./ft.
22, Mannirg's roughness coeff., n
_1.49 % K

23. V= - {R7)s"?) fos,
24, Flow length, L ft.
25 T, = _ L

3600 %V br.

26. Watershed or subarea T, or T,(add T, in steps 6, 14 & 25)

RV

Coppermine Brook

Date:
Date:

05/20/08

WHB-60

A-B
FRST
0.600
300.0
3.20
0.017
1.281 1.281
B-C
FRST
0.100
UNPVD
0.40
515.0
0.010
0.80
0.180 0.000 0.000 0.000 || 0.180
C-D D-E E-F
5.00 10.00 15.00
3.00 3.00 3.00
0.50 1.00 1.00
325 13.00 18.00
8.18 16.32 21.32
0.40 0.80 0.84
0.0836 0.0833 0.0167
0.040 0.040 0.040
5.83 9.24 4.30
670.0 2340.0 1800.0
0.032 0.070 0.116 0.000 || 0.219
hr. 1.879

Milone & MacBroom Inc,




Time of Concentration (T,) or Travel Time (T,;) Worksheet

Project:  Coppermine Brook Watershed (2235-19) By:
Location: Bristol & Burlington, CT Checked:
Circle one: Present Developed Watershed:
Circle one: I T Subwatershed:

Sheet flow (applicable to T, anly)

Segment ID

1. Surface description (Table 3-1)

2. Manning's roughness coeff. for sheet flow, n (Table 3-1)

3. Flow Length, L (< 300ft) ft.
4, Two-year 24-hr rainfall, P2 in.
5. Land slope, s ft./ft.

0.007 (nL.)"®
O To= Tpys(eony b

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default; d=.4 unpaved, d=.2 paved) ft.
11. Flow Length, L ft.
12, Watercourse slope, s : ft. /.

: 1.49
13. Average velocity, V= (d}/ s b 2y fps.
L
T =—=

14 T, 3600* 1 hr.
Channel flow

Segment ID
15. Channel Bottom width, b ft.
16. Horizontal side slope component, z (z heriz:1 vert)

- 17. Depth of flow, d ft.
18. Cross sectional fiow area, A (assume trapazoidal) fit.2
18. Wetted perimeter, P,, ft.
20. Hydraulic Radius, R = A f

P, t.
21, Channel slope, s L.
22. Manning's roughness coeff., n
1 49 AV
23. = (R")(s'V) fps.
24. Flow ]ength L ft.
L
25 T =— :
‘3600 %V hr.

26. Watershed or subarea T, or T; (add T, in steps 6, 14 & 25)

RV Date: 05/29/08
Date:

Coppermine Brook

WHB-50

A-B
FRST
0.600
300.0
3.20
0.150
0.5632 0.532
B-C
FRST
0.100
UNPVYD
0.40
450.0
0.111
2.89
0.046 0.000 0.000 0.000 |7| 0.045
C-D D-E E-F
5.00 10.00 10.00
3.00 3.00 3.00
0.50 1.00 1.00
3.25 13.00 13.00
8:16 16,32 16.32
0.40 0.80 0.80
0.0408 0.0038 0.0067
0.040 0.040 0.040
4.07 1.97 2.62
3430.0 3935.0 2240.0
0.234 0.554 0.238 0.000 |7| 1.026
hr. 1.604

Milone & MacBroom Inc.



Time of Concentration (TC) or Travel Time (T;) Worksheet

Project:  Coppermine Brook Watershed {2235-19) By: RV

Lo

Circle one: Present Developed
Circle one: I, T

cation: Bristol & Burlington, CT Checked:

Sheet flow (appiicable to T, only)

I

Segment ID
Surface description {Table 3-1)
Manning's roughness coeff. for sheet flow, n (Table 3-1)

Flow Length, L (< 300ft) ft.
Two-year 24-hr rainfall, Py in.
Land slope, s ft./ft.
7 - 0.007 (nL o8

TOR(s™) - hr.

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) ft.
11. Flow Length, L ft.
12. Watercourse slope, s ft.At.
: 1.49
13. Average velocity, V= - (d% )(s}é ) fps.
_ L
T = 3500%7 hr.
Channel flow
Segment ID
15. Channel Bottom width, b ft.
16. Horizontal side slope component, z (z horiz:1 vert)
17. Depth of flow, d ft.
~ 18. Cross sectional flow area, A (assume trapazoidal) - ft.2
19. Wetted perimeter, P,, ft.
20. Hydraulic Radius, R = -4 o
P, -
21. Channel slope, s ft. At
22, Manning's roughness coeff., n
_1A9 p¥ K
_ 23. V= n (R73)(s72) fos.
24, Filow length, L ft.
L
28, T =————
, f 3600*V hr.
26. Watershed or subarea T, or T,(add T, in steps 6, 14 & 25)

Watershed: Coppermine Brook

Date: 05/29/08
Date:

Subwatershed: WHB-40

A-B

FRST

0.600

300.0

3.20

0.013

1.403 1.403

B-C

FRST

0.100

UNPVD

0.40

740.0

0.007

0.67

0.308 0.000 0.000 [*| 0.000 |7| 0.308

C-D D-E E-F

5.00 10.00 30.00

3.00 3.00 3.00

0.50 1.00 1.50

3.25 13.00 51.75

8.16 16.32 30.49

0.40 0.80 1.31

0.1030 0.0194 0.0030

0.040 0.040 0.040

6.47 - 4.46 2.44

2330.0 2570.0 2540.0

0.100 0.160 0.289 |*| 0.000 [7] 0.540
hr. 2.261

Milone & MacBroom Ine.



Time of Concentration (T,) or Travel Time (T;) Worksheet

Projectt  Coppermine Brook Watershed (2235-19) By:
Location:  Bristol & Burlington, CT Checked:
Circle one:  Present Developed Watershed:
Circle one: T T Subwatershed:

Sheet flow (applicable to T, only)

Segment ID

1. Surface description (Table 3-1)

2. Manning's roughness coeff. for sheet flow, n (Table 3-1)

3. Flow Length, L (< 300ft) ft.
4. Two-year 24-hr rainfall, P, in.
5. Land slope, s : ft/t.

0.007 (nL)"®
6. T, = qu‘s (so"‘ ) hr.

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID
7. Surface description
8. Manning's roughness coeff_, n
9. Paved or unpaved
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) ft.
11. Flow Length, L ft.
12. Watercourse slope, s ft.ft.
; 1 49
13. Average velocity, (d3/ s /"é) fps.
L
T = Se00+7 br.
Channel flow
. Segment ID
15. Channel Bottom width, b ft.
16. Horizontal side slope component, z (z horiz:1 vert)
17, Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal) ft.2
19. Wetted perimeter, P,, ft.
20. Hydraulic Radius, R = -2
P ft.
21. Channel slope, s ft./ft.
22. Manning's roughness coeff., n
149 2 ¥
23. YV ="(R?)s7?) fps.
24, Flow Iength L ft.
: L
2. T, =——
‘T 3600%Y hr.

26. Watershed or subarea T or T, (add T, in steps 6, 14 & 25)

RV Date: 05/29/08
Date:

Coppermine Brook
WHB-30

AB

FRST

0.600

300.0

3.20

0.033

0.976 | | 0.976

BC

FRST

0.100

UNPVD

0.40

430.0

0.093

2.47

0048 || 0.000 || 0.000 [*| 0.000 |7} 0.048

f

¢D D-E

5.00 5.00

3.00 3.00

0.50 0.50

3.25 3.25

8.16 8.16

0.40 0.40

0.0670 | | 0.0670

0.040 | [ 0.040

5.22 5.22

32600 | [ 2980.0

0.174 0.159 0.000 |*] 0.000 7] 0.332

o 1.356

Milone & MacBroom Inc.



Time of Concentration (T,) or Travel Time (T;) Worksheet

Project:  Coppermine Brook Watershed (2235-19) By:
Location: Bristol & Burlington, CT Checked:
Circle one: Present Developed Watershed:
Circle one: I Ty Subwatershed:

" Sheet flow (applicable to T, only)

Segment ID

1. Surface description (Table 3-1)

2. Manning's roughness coeff. for sheet flow, n (Table 3-1)

3. Flow Length, L (< 300ft) ft.
4. Two-year 24-hr rainfall, P, in.
5. Land slope, s ft./ft.

0.007 (nL)*®
6. ro= P20_5 (s 0.4) tr.

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID

7. Surface description
8. Manning's roughness coeff., n
8. Paved or unpaved
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) ft,
11. Flow Length, L ft.
12, Watercourse slope, s ft./fft

e 1.49 '
13. Average velocity, V= — (d% )(S}é ) fps.

L

=
4.7, 3600* Y hr.
Channel flow
Segment ID
15. Channel Bottom width, b ft.
18. Horizontal side slope component, z (z horiz:1 vert)
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal} ft.2
19, Wetted perimeter, P, ft.
20. Hydraulic Radius, & = 2 "
21. Channel slope, s * f./ft.
22. Manning's roughness coeff., n
149 p2 K

23. V= - (R3)(s) fos.
24. Flow length, L ft.

L
25 T =v———

‘T 3600V br.

26. Watershed or subarea T; or T;(add T, in steps 6, 14 & 25)

RY Date: 05/29/08
Date:

Coppermine Brook

WHB-20

hr.

A-B

FRST

0.600

300.0

3.20

0.060

0.768 0.768

B-C

FRST

0.100

UNPVD

0.40

2415.0

0.045

1.72

0.381 0.000 |*| 0.000 0.000 || 0.391

C-D D-E

15.00 400.00

3.00 3.00

1.00 3.00

18.00 1227.00

21.32 418.97

0.84 2.93

0.0191 0.0089

0.040 0.040

4.60 7.19

4715.0 560.0

0.285 0.022 |*] 0.000 0.000 |7} 0.306
1.466

Milone & MacBroom Inc.




Time of Concentration (T;) or Travel Time (T,) Worksheet

Project:  Coppermine Brook Watershed (2235-19) By: RV Date:  05/29/08
Location: Bristol & Burlington, CT Checked: Date:

Circle one: Present Developed Watershed: Coppermine Brook

Circle one: T. T Subwatershed: WHB-10

Sheet flow (applicable to T, anly)

Segment ID A-B
1. Surface description (Table 3-1) FRST
2. Manning's roughness coeff. for sheet flow, n {Table 3-1) 0.600
3. Flow Length, L (< 300ft) ft.| 300.0
4, Two-year 24-hr rainfall, P, in.| 3.20
5. Land slope, s ft.fft.] 0.073
6 0.007 (nL)"*® _ |
T = e Ay =
By (s™7) hr.] 0.710 0.710

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID B-C
7. Surface description FRST
8. Manning's roughness coeff., n 0.100
9. Paved or unpaved UNPVD
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) ft.| 0.40
11. Flow Length, L ft.| 240.0
12. Watercourse slope, s fi.ft.] 0.175
; 1.49
13. Average velocity, Vv =—n (d% )(s%) fps.] 3.38
L -
1. 7. = 30077 hr.| 0.020 |*| 0.000 |*| 0.000 |*| 0.000 || 0.020
Channel flow
: Segment D c-D D-E D-E
15. Channel Bottom width, b ft.] 3.00 3.00 15.00
~ 16. Horizontal side slope component, z (z horiz:1 vert) 1.00 1.00 3.00
17. Depth of flow, d ft.| 0.33 0.40 1.00
18. Cross sectional flow area, A (assume trapazoidal) ft2 1.10 1.36 18.00
18. Wetted perimeter, P, ft.] 3.93 413 21.32
. . A
20. Hydradlic Radius, & = - it| o028 0.33 0.84
21. Channel slope, s v ft./ft.| 0.0985 0.0310 £.0213
22. Manning's roughness coeff., n 0.040 0.040 0.040
_ 148 p¥yH
B V=== (RPN fps.| 5.00 3.13 4.86
24, Flow length, L ft.| 3350.0 1600.0 3050.0
L -
28 T =555 hr| 0.186 |*] 0.142 |*] 0.174 |* 0.000 |7} 0.503
26, Watershed or subarea T, or T;(add T, in steps 6, 14 & 25) he 1.233

Milene & MacBroom Inc,




Time of Concentration (T;) or Travel Time (T,) Worksheet

Project:  Coppermine Brook Watershed (2235-19) By:
Location: Bristol & Burlington, CT Checked:
Circle cne: Present Developed Watershed:
Circle one: T. T Subwatershed:

~ Sheet flow (applicable to T, only}

Segment ID

1. Surface description (Table 3-1)
2. Manning's roughness coeff. for sheet flow, n {Table 3-1)
3. Flow Length, L (< 300ft) ft.
4. Two-year 24-hr rainfall, P, in.
5. Land slope, s ft./ft
6. 7 - 9:007 (nl)"®

r P20.5 (S0.4 ) hr_

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) ft.
11. Flow Length, L ft.
12. Watercourse slope, s ft.fft.
. 1.49
13. Average velocity, V= dy 3)(s }é) fps.
L
T, =
4. 7, 3600 * 1/ hr.
Channel flow
Segment ID
15. Channel Bottom width, b ft.
16. Horizontal side slope component, z (z horiz:1 vert)
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal) ft.2
19. Wetted perimeter, P,, , ft.
20. Hydraulic Radius, R = —4 o
21. Channel slope, s v ft./ft.
22. Manning's roughness coeff., n
_149 . y

23, 3

3 V=R fos.
24. Flow Iength L ft.

L
25. T =———
‘T 3600%y br.

26. Watershed or subarea T, or T;{add T, in steps 6, 14 & 25)

RV Date: 05/29/08
Date:

Coppermine Brook
WIB-30

AB

FRST

0.600

300.0

3.20

0.027

1062 | | 1.062

B-C c-D C-D D-E
FRST FRST FRST FRST
0.100 0.100 0.100 0.100
unpvo} [unpvD | [unPvD | [UnPVD
0.40 0.40 0.40 0.40
480.0 590.0 900.0 630.0
0.046 0.237 0.033 0.095
1.73 3.94 1.47 2.49
0.077 |*| 0.042 0.170 |*| 0.070 |7} 0.350
E-F F-G

5.00 10.00

1.00 3.00

0.50 1.00

275 13.00

6.41 16.32

0.43 0.80

0.0086 | [0.0270

0.040 0.040

1.96 5.26

3500.0 | § 6550.0

0.495 |t 0.346 0.000 || 0.000 7| 0.841

b 2,262

Milone & MacBroom Inc.



Time of Concentration (T.) or Travel Time (T} Worksheet

Project  Coppermine Brook Watershed (2235-19) By:
Location: Bristol & Burlington, CT Checked:
Circle one: Present Developed Watershed:
Circle one: I T Subwatershed:
Sheet flow (applicable to T, only)
Segment ID

1. Surface description {Table 3-1)
2. Manning's roughness coeff. for sheet flow, n (Table 3-1)
3. Flow Length, L (< 300ft) ft.
4. Two-year 24-hr rainfall, P, in.
5. Land slope, s ft.fAt.

0.007 (nl.)"8
6. T, =~ iy

Py (s%) hr.

Shallow concentrated flow (assume hyd. radius = depth of flow}

Segment ID
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved

- 10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) ft.
1. Flow Length, L ft.
i2. Watercourse slope, s ft./ft.
13. Average velocity, 1 49(,13/ s 2 )] fps
L

W T =300+ hr.
Channel flow

Segment 1D
15. Channei Bottom width, b ft.

18. Horizontal side slope component, z (z horiz:1 vert)

17. Depth of flow, d .
18. Cross sectional flow area, A (assume trapazoidal) ft.2
18. Wetted perimeter, P,, ft.
20. Hydraulic Radius, R —= -2 ﬂ
21. Channel slope, s " ft./ft,
22, Manning's roughness coeff., n

1 49 .. ¥
23. —(R)(s7?) fos.
24, Flow Iength L ft.
25. T, __ L

3600 * hr.

26. Watershed or subarea T, or Ty(add T, in steps 6, 14 & 25)

RV Date: 05/29/08
Date:
Coppermine Brook
WIB-20
A-B
GRSS
0.300
300.0
3.20
0.033
0.560 0.560
B-C B-.C
GRSS FRST
0.080 0.100
UNPVD UNPVD
0.40 0.40
650.0 1430.0
0.154 0.154
3.97 3.17
0.046 0.125 ¥ 0.000 0.000 {7| 0.171
C-D D-E E-F F-G
5.00 5.00 5.00 10.00
1.00 1.00 1.00 3.00
0.50 0.50 0.50 1.00
2.75 2.75 275 13.00
6.41 6.41 6.41 16.32
0.43 0.43 0.43 0.80
0.0960 0.0214 0.1180 0.0310
0.040 0.040 0.040 0.040
6.56 3.10 7.28 5.63
1360.0 1870.0 550.0 1600.0
0.058 0.168 * 0.021 0.079 || 0.325
br. 1.0586

Milone & MacBroom Inc.



Time of Concentration (T.) or Travel Time (T;) Worksheet

Project:  Coppermine Brook Watershed (2235-19) By:
Location: Bristol & Burlington, CT Checked:
Circle one: Present Developed Watershed:
Circle one: I T Subwatershed:

Sheet flow {applicable to T, only}

Segment ID

1. Surface description (Table 3-1)

2. Manning's roughness coeff. for sheet flow, n (Table 3-1)

3. Flow Length, L (< 300ft) ft.
4, Two-year 24-hr rainfall, Py in.
5. Land slope, s ft. /.

0.007 (nL)"*
6. T, = on_s (30.4) hr.

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) ft.
11. Flow Length, L ft.
12. Watercourse slope, s ft./ft.
; 1.49
13. Average velocity, ¥ = == @5 fos.
L
V1 Z hr.
Channel flow
Segment D
15. Channel Bottom width, b ft.
18. Horizental side slope component, z (z horiz:1 vert)
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal) ft.2
19, Wetted perimeter, P, ft.
20. Hydraulic Radius, B = -
P, ft.
21. Channel slope, s ft./ft.
22, Manning's roughness coeff., n
149, 3% ¥

23 V= - (R"*)(572) | fps.
24, Flow length, L ft.
25 T = WL

3600 * ¥ hr.

26. Watershed or subarea T, or T (add T, in steps 6, 14 & 25)

RV

Coappermine Brook

Date:
Date:

05/29/08

WiB-10

A-B

GRSS

0.300

300.0

3.20

0.050

0.475 0.475

B-C

GRSS

0.080
UNPVD

0.40
2215.0

0.054

2.35

0.262 0.000 0.000 0.000 || 0.262
C-D D-E

3.00 5.00

1.00 2.00

0.40 0.50

1.38 3.00

413 7.24

0.33 0.41
0.0530 0.0126

0.040 0.040

4.089 2.32

1225.0 1030.0

0.083 0.123 0.000 0.000 || 0.206

hr. 0.943

Milone & MacBroom Inc.




Time of Concentration (T.) or Travel Time (T,) Worksheet

Project:  Coppermine Brook Watershed (2235-19) By: RV Date:  05/29/08

Location: Bristol & Burlington, CT Checked: Date:

Circle one: Present Developed Watershed: Coppermine Brook

Circle one: I T Subwatershed: NHB-40 "

Sheet flow (applicable to T, only)

Segment ID A-B
1. Surface description (Table 3-1) GRSS
2. Manning's roughness coeff. for sheet flow, n (Table 3-1} 0.300
3. Flow Length, L (< 300ft) ft.| 300.0
4. Two-year 24-hr rainfall, P, in.|] 3.20
5. Land slope, s ft./ft.] 0.050
6. 7 - 0-007(nL)*® =
! P (s™) hr.] 0.475 0.475

Shallow concentrated flow (assume hyd. radius = depth of flow)
Segment ID B-C

7. Surface description GRSS

8. Manning's roughness coeff., n 0.080

9. Paved or unpaved UNPVD

10. Depth of flow, d (default: d=_4 unpaved, d=.2 paved) ft.| 0.40

11. Flow Length, L ft.] 940.0

12. Watercourse slope, s ft./ft.] 0.157

; 1.49
13. Average velocity, 174 ZT(d% )(S%) fps.| 4.01
L -
141 = 35007 hr.| 0.065 |*| 0.000 || 0.000 }*| 0.000 |7] 0.065
Channel flow
Segment ID C-D D-E E-F F-G

15. Channel Bottom width, b ft.| 3.00 5.00 10.00 1000.0

16. Horizontal side slope component, Z (z horiz:1 vert) 1.00 3.00 3.00 0.50

17. Depth of flow, d ft.| 0.50 0.50 1.00 5.00
18, Cross sectional flow area, A (assume trapazoidal) ft3 1.75 3.25 13.00 | | 5012.5

19. Wetted perimeter, P,, ft.I 4.41 8.16 16.32 1011.18

. . A

20. Hydraulic Radius, . B = 5 | o0.40 0.40 0.80 4.96

21. Channrel slope, s " ft.ft.] 0.0310 0.0420 0.0044 0.0044

22. Manning's roughness coeff., n 0.040 0.040 0.040 (0.040

_1.49 ¥
2.V =—=(R")s™) fos.] 3.54 413 2.12 7.18
24, Flow length, L ft.] 3410.0 900.0 4470.0 2240.0
L -

B T =gy hr.| 0.268 [*] 0.061 |*| 0.585 |*| 0.087 |7| 1.000
26. Watershed or subarea T, or T;(add T, in steps 6, 14 & 25) 1.639

hr.

L

Milone & MacBroom Inc.



Time of Concentration (T,) or Travel Time (T,;) Worksheet

Project:  Coppermine Brook Watershed (2235-19) By: RV Date:  05/29/08
Location: Bristol & Burlington, CT Checked: Date:

Circle one: Present Developed Watershed: Coppermine Brook

Circle one: T, T Subwatershed: NHB-30

Sheet flow (applicable to T only)

Segment tD A-B

1. Surface description {Table 3-1) GRSS
2. Manning's roughness coeff. for sheet flow, n (Table 3-1) 0.300
3. Flow Length, L (< 300ft) ft.| 300.0
4. Two-year 24-hr rainfall, P, in.] 3.20
5. Land siope, s ft.ft.] 0.060

0.007 (nL)"*® ' _
6. T, = —%5 iy =

P (s") hr.| 0.441 0.441

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID B-C B-C
7. Surface description GRSS FRST
8. Manning's roughness cosff., n 0.080 0.100
9. Paved or unpaved UNPVD UNPVD
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) ft.| 0.40 0.40
11. Flow Length, L ft.| 1800.0 345.0
12. Watercourse slope, s ft./ft.| 0.076 0.076
. 1.49 %
13. Average velocity, V=—n (d 3)(s%‘) fps.| 2.79 293
L -
14 7. = 3500+ v br.| 0.189 [*| 0.043 |*| 0.000 [*| 0.000 [7] 0.232
Channel flow
Segment ID c-D D-E E-F F-G
18. Channel Bottom width, b ft.| 40.00 10.00 10.00 10.00
16. Horizontal side slope component, z (z horiz:1 vert) 3.00 3.00 3.00 3.00
17. Depth of flow, d ft.] 1.00 0.75 0.75 0.75
18. Cross sectional flow area, A (assume trapazoidal) 2] 43.00 9.19 2.19 9.19
19. Wetted perimeter, P, ft.| 46.32 14.74 14.74 14.74
. . A
20. Hydraulic Radius, R = — | 093 0.62 0.62 0.62
21. Channel slope, s " ft./fr.| 0.0050 0.1028 0.0239 0.0110
22. Manning's roughness coeff., n 0.040 0.040 0.040 0.040
_ 149 . 4
28 V=—"—(R")s7) fos.| 2.51 8.71 420 2.85
24. Flow length, L ft.] 3930.0 2140.0 4190.0 2085.0
L ' _
8. I =gcovy .| 0.436 |*| 0.068 [*] 0.277 [*] 0.203 |7 0.984

26. Watershed or subarea T, or T;(add T, in steps 6, 14 & 25) 1.658

hr.

Milone & MacBroom Inc.




Time of Concentration (T,) or Travel Time (T} Worksheet

Projectt  Coppermine Brook Watershed (2235-19) By:
Location: Bristol & Burlington, CT Checked:
Circle one: Present Developed Watershed:
Circle one: I ‘T Subwatershed:

Sheet flow (applicable to T, only)

Segment ID

1. Surface description (Table 3-1)

2. Manning's roughness coeff, for sheet flow, n (Table 3-1)

3. Flow Length, L (< 300ft) ft.
4. Two-year 24-hr rainfall, P, in.
5. Land slope, s ft./ft.

0.007 (nL)"®
O T = prasvhy | .

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID
7. Surface description
8. Manning's roughness coeff., n
2. Paved or unpaved
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) ft.
11. Flow Length, L ft.
12. Watercourse slope, s Tt
: 149 2 1
13. Average velocity, V=—"(d7)(s"?) fps.
L
% 1. = 3500y hr.
Channel flow
Segment ID
15. Channel Bottom width, b ft.
16. Horizontal side slope component, z (z horiz:1 vert)
17. Pepth of flow, d fi.
18. Cross sectional flow area, A (assume trapazoidal) ft.2
19. Wetted perimeter, P,, ft.
20, Hydraulic Radius, R = A ft
P,
21. Channel slops, s ft/t.
22, Manning's roughness coeff., n
_149 %%
23. ——— (R N(s"2) fos,
24, Flow Iength L ft.
L

25, T =—————

£ 3600%Y hr.

26. Watershed or subarea T, or T;(add T, in steps 6, 14 & 25}

RV Date:  05/29/08
Date:
Coppermine Brook
NHB-20
A-B
FRST
0.600
300.0
3.20
0.033
0.976 | | 0.978
B-C B-C
FRST GRSS
0.100 0.080
UNPVD UNPVD
0.40 0.40
1260.0 605.0
0.064 0.064
2.05 2.56
+ + =
0.171 0.066 0.000 0.000 0.237
C-D D-E
3.00 5.00
1.00 3.00
0.50 0.50
1.75 3.25
4.41 8.16
0.40 0.40
0.0540 0.0440
0.040 0.040
4,67 4,23
4800.0 1765.0
0.285 0.116 0.000 * 0.000 |7| 0.401
hr. 1.614

Milene & MacBroom Inc.



Time of Concentration (T,) or Travel Time (T,) Worksheet

Project  Coppermine Brook Watershed {2235-19) By: RV Date:  05/28/08
Location: Bristol & Burlington, CT Checked: Date:
Circle one: Present Developed Watershed: Coppermine Brook
Circle one: T T Subwatershed: NHB-10
Sheet flow (applicable to T, only)
Segment 1D A-B
1. Surface description (Table 3-1) GRSS
2. Manning's roughness coeff. for sheet flow, n {Table 3-1) 0.300
3. Flow Length, L (< 300ft) ft.{ 300.0
4, Two-year 24-hr rainfall, P2 in.|] 3.20
5. Land slope, s ft/ft.| 0.067
6. 7 - 0:007 (nL)%*
T PRAS(sOYy hr.| 0.422 0.422
Shallow concentrated flow (assume hyd. radius = depth of flow)
Segment ID B-C
7. Surface description GRSS
8. Manning's roughness coeff., n 0.080
9. Paved or unpaved UNPVD
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) ft.] 0.40
11. Flow Length, L ft.} 470.0
12. Watercourse slope, s ft./ft.{ 0.085
. 1.49 '
13. Average velocity, ¥V =—n—- (d% )(_g}é ) fos.| 295
L
141 = 3650=7 hr.| 0.044 [*| 0.000 |*] 0.000 [*] 0.000 [} 0.044
Channe! flow
Segment 1D C-D D-E
15. Channel Bottom width, b ft.q 10.00 15.00
16. Horizontal side slope component, 2 (z horiz:1 vert) 3.00 3.00
17. Depth of flow, d ft4 1.00 1.00
18. Cross sectional flow area, A (assume trapazoidal) it2| 13.00 18.00
19. Wetted perimeter, P, _ ft.] 16.32 21.32
. . A
20. Hydraulic Radius, R = 7 #| 0.80 0.84
21. Channel slope, s " ft./ft] 0.0137 0.0049
22. Manning's roughness coeff., n 0.040 0.040
149 . ¥
2. V=="=(R7)s™) fps.| 375 234
24. Flow length, L ft.| 5100.0 4050.0
L
3 T =3c00ty hr.| 0378 |*| 0.482 I*] 0.000 |*] 0.000 |7 o.860
26. Watershed or subarea T, or Ty{(add T; in steps 6, 14 & 25) 1.326

hr.

Milone & MacBroom Inc.




Time of Concentration (T,) or Travel Time (T,) Worksheet

Project:  Coppermine Brook Watershed {2235-19) By.

Location: 8ristol & Burlington, CT Checked:
Circle one: Present Developed Watershed:
Circle one: I T, Subwatershed:
Sheet flow (applicable to T, only)
Segment ID

1. Surface description (Table 3-1)
2. Manning's roughness coeff. for sheet flow, n {Table 3-1)
3. Flow Length, L (< 300ft) ft.
4. Two-year 24-hr rainfall, P, in.
5.- Land slope, s ft. /.

0.007 (rL)"®
6. Tt - P;"S (S 9.4) hr.

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment iD
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) ft.
11. Flow Length, L ) ft.
12. Watercourse slope, s ft.At.
. 149, % .
13. Average velocity, V=—n {d73)(s"?) fps.
L
4.1, = 3500 v hr.
Channel flow
. Segment ID
15. Channel Bottom width, b ft.
16. Horizontal side slope component, Z (z horiz:1 vert)
17. Depth of flow, d fi.
18. Cross sectional flow area, A (assums trapazoidal) ft.2
19. Wetted perimeter, P, ft.
20, Hydraulic Radius, R = A ft
P .
21. Channel slope, s e ft./ft.
22, Manning's roughness coeff., n
_ 149 ¥
23. V_T(R (s7?) fps,
24, Flow length, L ft.
L

25, T =————

T T 3600% Y br.

26. Watershed or subarea T, or T, (add T, in steps 6, 14 & 25)

RV Date:  02/29/08
Date:
Coppermine Brook
POB-40
A-B
GRSS
0.300
300.0
3.20
0.060
0.441 0.441
B-C C-D
GRSS GRSS
0.080 0.080
UNPVD UNPVD
0.40 0.40
885.0 1985.0
0.169 0.010
4,16 1.01
0.059 0.545 0.000 0.000 |7{ 0.604
D-E E-F
5.00 10.00
3.00 3.00
0.50 1.00
3.25 13.00
8.16 16.32
0.40 0.80
0.0760 0.0127
0.040 0.040
5.56 3.60
3570.0 1500.0
0.178 0.116 0.000 0.000 = 0.294
hr. 1.340

Milone & MacBroom Inc.




Time of Concentration (T;) or Travel Time (T;) Worksheet

Project:  Coppermine Brook Watershed {2235-19) By: RV Date:  02/29/08
Location: Bristol & Burlington, CT Checked: Date:
Circle one: Present Developed Watershed: Coppermine Brook
Circle one: Te T Subwatershed: POB-30
Sheet flow (applicable to T, only)
Segment ID A-B
1. Surface description (Table 3-1) GRSS
2. Manning's roughness coeff. for sheet flow, n (Table 3-1) 0.300
3. Flow Length, L (< 300ft) ft.] 200.0
4. Two-year 24-hr rainfall, P, in.} 3.20
5. Land slope, s i ft.At.] 0.150
0.007 (nL)"®
. 7 = o iy
B2 (s br.] 0.306 0.306
Shallow concentrated flow {assume hyd. radius = depth of flow)
Segment ID B-C
7. Surface description GRSS
8. Manning’s roughness coseff., n 0.080
9. Paved or unpaved UNPVD
10. Depth of flow, d (defautt: d=.4 unpaved, d=.2 paved) ft.] 0.40
11. Flow Length, L ft.| 1080.0
12. Watercourse slope, s ft.ft.| 0.083
. 1.49
13. Average velocity, 4 =—n (d% )(s%) fps.| 2.92
— L =
1417 = 36007 h.| 0.103 |*] 0.000 |*| 0.000 || 0.000 |7[ 0.103
Channel flow _ -
Segment ID C-D D-E E-F F-G
15. Channe! Bottom width, b ft.| 24" RCP| | 36" RCP 5.00 10.00
16. Hoarizontal side slope component, z (z hariz:1 verf) -— — 3.00 3.00
17. Depth of flow, d ft.| FULL FULL 0.50 1.00
18. Cross sectional flow area, A (assume trapazoidal) ft2| 3.14 7.07 3.25 13.00
19. Wetted perimeter, P, ft.| 6.28 9.42 8.16 16.32
. . A
20. Hydraulic Radius, R = yo il 050 0.75 0.40 0.80
21, Channel slope, s "’ ft./ft.[ 0.0580 | | 0.0680 | [0.0323 ] [0.0140
22. Manning's roughness coeff., n 0.013 0.013 0.040 0.040
_ 149 . ¥
2. V=="—(R7)s") fos.| 17.30 | | 2487 | | 362 3.79
24. Flow length, L ft.| 3450.0 1470.0 3250.0 2500.0
L
2. T, = 3600 %V hr.| 0.055 0017 |*| 0.249 0.183 0.504
26. Watershed or subarea T, or T,(add T, in steps 6, 14 & 25) hr 0.913

Milone & MacBroom Inc.




Project:  Coppermine Brook Watershed (2235-19) By: RV Date:  05/28/08
Location: Bristol & Burlington, CT Checked: Date:

Circle one: Present Developed Watershed: Coppermine Brook

Circle one: TI. T Subwatershed: POB-20

Time of Concentration (T;) or Travel Time (T;) Worksheet

" Sheet flow (applicable to T, only)

L o

Segment ID
Surface description (Table 3-1)
Manning's roughness coeff. for sheet flow, n {Table 3-1)

Flow Length, L {< 300ft) ft.
Two-year 24-hr rainfall, P, Coin.
Land slope, s ft. At
_0.007 (nL)**
(T TR0y hr.

Shallow concentrated flow {(assume hyd. radius = depth of flow}

Segment ID
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default: d=4 unpaved, d=.2 paved) "t
11. Flow Length, L ft.
12. Watercourse slope, s ft. /L.
; 1.49
13. Average velocity, V= (d%/ )(S/Vz) fos.
L
14T =S600 v hr.
Channel flow
Segment ID
15. Channel Bottom width, b ft.
16, Horizontal side slope component, z (z horiz:1 vert)
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal) ft.2
19. Wetted perimeter, P, ft.
20. Hydraulic Radius, R = A P
P, _ t
21. Channel slope, s ft./ft.
22. Manning's roughness coeff., n
1 49 . ¥
23. (R8s fps.
24, Flow Iength L ft.
L

25 T =———

£ 3600*F hr.
26. Watershed or subarea T, or T, (add T, in steps 6, 14 & 25)

A-B
GRSS
0.300
300.0
3.20
0.087
0.422 0.422
B-C
FRST
0.100
UNPVD
0.40
1245.0
0.201
3.63
0.005 0.000 0.000 0.000 || 0.095
c-D D-E E-F
18" RCP 5.00 15.00
- 3.00 3.00
FULL 0.50 1.00
1.77 3.25 18.00
4.71 8.16 21.32
0.37 0.40 0.84
0.0340 0.0028 0.0023
0.013 0.040 0.040
10.99 1.07 1.60
1325.0 1410.0 2185.0
0.033 0.367 0.380 0.000 || 0.781
hr. 1.299

Mitone & MacBroom Inc.




Time of Concentration (T,) or Travel Time (T;) Worksheet

Project:  Coppermine Brook Watershed (2235-19) By: RV Date: 02/26/08
Location: Bristol & Burlington, CT Checked: Date:

Circle one: Present Developed Watershed: Coppermine Brook

Circle one: I, T, Subwatershed: POB-10

Sheet flow (applicable to T, only}

Segment ID A-B
1. Surface descripfion (Table 3-1) FRST
2. Manning's roughness coeff. for sheet flow, n (Table 3-1) 0.600
3. Flow Length, L (< 300ft) ft.| 130.0
4, Two-year 24-hr rainfall, P, in.] 3.20
5. Land slope, s ft.At| 0.031
6. 7 = 2:007 (nL)"® -
T PY(s%) hr.| 0.512 0.512 “
Shallow concentrated flow (assume hyd. radius = depth of flow)
Segment ID B-C
7. Surface description FRST
8. Manning's roughness coeff., n 0.100
9. Paved or unpaved UNPVD
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) ft| 0.40
11. Flow Length, L ft.| 465.0
12. Watercourse slope, s ft./ft | 0.013
: 1. 49 A
13. Average velocity, V= d}/ 3)(s7?) fos.| 0.92
L .
4T =300y : hr.| 0.141 |*] 0.000 |*| 0.000 |*] 0.000 |7| 0.141
Channel flow
: Segment ID C-D
15. Channel Bottom width, b ft.| 15.00
16. Horizontal side slope component, z {z horiz:1 vert) 3.00
17. Depth of flow, d ft.| 1.00
18. Cross sectional flow area, A (assume trapazoidal) ft.2[ 18.00
19. Wetted perimeter, P,, - ft| 21.32
. . A
20, Hydraulic Radius, R = 7 #] o084
21. Channel slope, s " ft./it.| 0.0100
22. Manning's roughness coeff., n 0.040
1 49 ¥ 1
23. —(R7)(s?) fps.| 3.33
24. Flow Iength L ft.| 695.0
I _ ,
2 T =3c00+7 tr.| 0.058 |*| 0.000 |*| 0.000 |*| 0.000 |7| 0.088
26. Watershed or subarea T, or T;{add T, in steps 6, 14 & 25) hr 0.711

Milone & MacBroom Inc.



Time of Concentration (T.) or Travel Time (T;) Worksheet

Project:  Coppermine Brook Watershed (2235-19) By
Location: Bristol & Burlington, CT Checked:
Circle one:  Present Developed Watershed:
Circle one: T T, Subwatershed:

Sheet flow (applicable to T, only}

Segment ID
1. Surface description {Table 3-1)
2. Manning's roughness coeff. for sheet flow, n (Table 3-1)
3. Flow Length, L (< 300ft) ft.
4. Two-year 24-hr rainfall, P, ir.
5. Land slope, s ft./ft.
Sy 7 = 0.007 (nL)%*

Shallow concentrated flow (assums hyd. radius = depth of flow)

Segment ID
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default: d=_4 unpaved, d=.2 paved) ft.
11. Flow Length, L ft.
12. Watercourse slope, s ft./ft.
; 149 3. V¥
13. Average velocity, V= (d 3)(s7?) fos.
L
T, =
4. T, 3600 *1 : hr.
Channel flow
Segment ID
15. Channel Bottom width, b ft.
16. Horizontal side slope component, z (z horiz:1 vert)
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal) ft.?
19. Wetted perimeter, P, ft.
20. Hydraulic Radius, R = 2 ﬂ
21. Channel slope, s " ft./ft.
22, Manning's roughness coeff., n
_149 2. ¥
23. ——(R*¥s?) fps.
24, Flow Iength L ft.
L

25, T =———

‘T 3600*V hr.

26. Watershed or subarea T, or T,(add T, in steps 6, 14 & 25)

P20,5 (S 0.4 ) hr.

RV Date:  05/29/08
Date:
Coppermine Brook
CMB-110
A-B
GRSS
0.300
300.0
3.20
0.033
0.560 0.560
B-C
FRST
0.100
UNPVD
0.40
1175.0
0.068
2.1
0.155 0.000 0.000 * 0.000 -|7| 0.155
C-D D-E
10.00 15.00
3.00 1.00
0.50 1.50
575 24.75
13.16 19.24
0.44 1.29
0.0760 0.0132
0.040 0.040
5.91 5.06
1435.0 4540.0
0.067 |*| 0.249 |} 0.000 "] 0.000 || 0.317

hr. 1.032

Milone & MacBroom Inc.



Time of Concentration (T.) or Travel Time (T;) Worksheet

Project:  Coppermine Brook Watershed (2235-19) By:
Location: PBristol & Burlington, CT Checked:
Circle one: Present Developed Watershed:
Circle one: T, T Subwatershed:

Sheet flow (applicable to T, only)

_ Segment ID
1. Surface description {Table 3-1)
2. Manning's roughness coeff. for sheet flow, n (Table 3-1)
3. Flow Length, L (< 300ft) ft.
4. Two-year 24-hr rainfall, Py in.
5. Land slope, s ' ft.ft.
6 _0.007 (nL)°*

: T P20.5 (S 0.4 ) br.

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) ft.
11. Flow Length, L ft.
12. Watercourse slope, s L./t
13. Average velocity, =142 (d}/ )s2) o
L
T = 35007y hr.
Channel flow
: Segment ID

15. Channel Bottom width, b ' ft.
16. Horizontal side slope component, z (z horiz:1 vert)
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazaidal) ft.2
19. Wetted perimeter, P, ft.
20. Hydraulic Radius, R = - ﬂ
21. Channel slope, s " ft./ft.
22. Manning's roughness coeff., n

1 49
23. ¥ =122 (p¥ys%) fos.
24. Flow Iength L ft.
25. T, = L

36007 hr.

26. Watershed or subarea T, or T, (add T, in steps 6, 14 & 25}

RV

Coppermine Brook

Date:
Date:

05/28/08

CMB-10&

AB

GRSS

0.300

300.0

3.20

0.040

0.519

0.519

B-C

GRSS

0.080

LUNPVD

(.40

2020.0

0.031

1.78

0.315

0.000

0.000

0.000

"] 0.315

0.31

0.0253

0.013

8.41

1580.0

0.052

0.000

0.000

0.000

0.052

hr.

0.886

Milone & MacBroom Inc.




Time of Concentration (T,) or Travel Time (T;) Worksheet

Project:  Coppermine Brook Watershed (2235-19) By:
Location: Bristol & Burlington, CT Checked:
Circle one:  Present Developed Watershed:
Circle one: I: T; Subwatershed:

Sheet flow (applicable to T, only}

Segment ID

1. Surface description (Table 3-1)

2. Manning's roughness coeff. for sheet flow, n (Table 3-1)

3. Flow Length, L (< 300ft) fi.
4, Two-year 24-hr rainfall, P, in.
5. Land slope, s ft./ft.

0.007 (nL)%®
O T = "prey br.

Shallow concentrated flow (assume hyd. radius = depth of flow)

_ Segment D
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default; d=.4 unpaved, d=.2 paved) ft.
11. Flow Length, L ft.
12. Watercourse slope, s ftAit.
: 1.49
13. Average velocity, V=" (d/?’/ )(S}é ) fps.
L
YT =00y hr.
Channel flow
Segment D
15. Channel Bottom width, b ft.
16, Horizonial side slope component, z (z horiz:1 vert)
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal) ft.2
19. Wetted perimeter, P, ft.
20. Hydraulic Radius, R = —2
P, ft.
21. Channel slope, s ft.Aft.
22, Manning's roughness coeff., n
_149 % K
23. —(R7)(s7%) fps.
24, Flow Iength L ft.
25 1 ——L%
3600* Y hr.

26. Watershed or subarea T, or T, (add T, in steps 6, 14 & 25}

RV

Coppermine Brook

Date:
Date:

05/28/08

CMB-100

A-B

GRSS

0.300

300.0

3.20

0.133

0.321

0.321

B-C

C-D

GRSS

GRSS

0.080

0.080

UNPVD

UNPVD

0.40

0.40

600.0

1030.0

0.292

0.068

5.46

2.64

0.031

0.109

0.000

0.000

0.139

D-E

5.00

1.00

1.00

6.00

7.83

0.77

0.0038

0.030

2.56

2610.0

0.283

0.000

0.000

0.000

0.283

hr.

0.743

Milone & MacBroom Inc.



Time of Concentration (T.) or Travel Time (T,;) Worksheet

Projectt  Coppermine Brook Watershed (2235-19) By:
Location: Bristol & Burlington, CT Checked:
Circle one:  Present Developed Watershed:
Circle one: T, T Subwatershed:

Sheet flow (applicable to T, only)
Segment ID

r - 0.007 (nL)"*
! PP (") hr.

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default: d=_4 unpaved, d=.2 paved) ft.
11. Flow Length, L ft.
12. Watercourse slope, s ft. /it
. 1.49
13. Average velocity, V =-.;." (d% )(S}é ) fos.
_ L
%1 = 3500+ y hr.
Channel flow
Segment ID
15. Channel Bottom width, b ft.
16. Horizontal side slope component, z (z horiz:1 vert)
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal) ft.2
19. Wetted perimeter, P,, i ft.
20. Hydraulic Radius, R = 2 ﬂ
21. Channel slope, s * ft fft.
22. Manning's roughness coeff., n
_ 149 . ¥
23. v= T(R Hs™2) fps.
24. Flow length, L ft.
L

25 T =——

' 3600*%Y hr.

26. Watershed or subarea T, or Ty(add T, in steps 6, 14 & 25)

1. Surface description (Table 3-1)

2. Manning's roughness coeff. for sheet flow, n (Table 3-1)

3. Flow Length, L (< 300ft) ft.
4. Two-year 24-hr rainfall, P, in.
5. Land slope, s ft.Aft.
6.

RV Date:  05/28/08
Date:

Coppermine Brook
CMB-90

A-B

GRSS

0.300

300.0

3.20

0.033

0.560 0.560

B-C

GRSS

0.080

UNPVD

0.40

300.0

0.100

3.20

0.026 0.000 0.000 0.000 0.026

C-D D-E

5.00 20.00

2.00 1.00

0.50 1.50

3.00 32,25

7.24 24.24

0.41 1.33

0.0250 0.0026

0.040 0.040

3.27 2.30
4100.0 1050.0

0.348 0.127 0.000 0.000 || 0.475

hr. 1.061

Milone & MacBroom Inc.




-

Time of Concentration (T,) or Travel Time (T;) Worksheet

Project:  Coppermine Brook Watershed (2235-19) By:
Location: Bristol & Burlington, CT Checked:
Circle one: Present Developed Watershed:
Circle one: T. T Subwatershed:

Sheet flow (appliicabls to T, only)

Segment ID

1. Surface description {Table 3-1)

2. Manning's roughness coeff. for sheet flow, n (Table 3-1)

3. Flow Length, L (< 300it) ft.
4. Two-year 24-hr rainfall, P, in.
5. Land slope, s f./ft.

0.007 (nL)"®
6 7. = PS5 (5°%) hr.

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) ft.
11. Flow Length, L ft.
12. Watercourse slope, s ft./ft,
13. Average velocity, =142 (d%’ )y fos
L
147, = 3500%¥ hr.
Channel flow
Segment ID
15. Channel Bottom width, b ft.
16. Horizontal side slope component, z (z horiz:1 vert)
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal) ft.2
19. Wetted perimeter, P,, ft.
20. Hydraulic Radius, R = -4 "
P
21. Channel slope, s Y fi./ft.
22. Manning's roughness coeff., n
1 49
23. y =22 (RAysh) fos.
24. Flow iength L ft.
L

25, T =———

‘T 3600%F hr.

26. Watershed or subarea T, or T (add T, in steps 6, 14 & 25)

RY Date:  05/28/08
Date:

Coppermine Brook

CMB-80

AB

GRSS

0.240

300.0

3.20

0.040

0.434 | | 0.434

B-C

GRSS

0.080

UNPVD

0.40

600.0

0.050

2.26

0.074 |*| 0.000 || 0.000 0.000 || 0.074

C-D D-E F-G

24" RCP| [ 5.00 20.00

— 3.00 1.00

FULL 0.50 1.50

3.14 3.25 32.25

6.28 8.16 24.24

0.50 0.40 1,33

0.0230 | [0.0320} [0.0014

0.013 | [ 0.040 | [ 0.040

10.95 3.81 1.69

4200 | [1250.0 | [2200.0

0.011 0.006 |*| 0.362 0.000 || 0.469
o 0.977

Milone & MacBroom Inc.




Time of Concentration (T.) or Travel Time (T;) Worksheet

Project:  Coppermine Brook Watershed (2235-19) By: RV Date:  05/28/08
Location: Bristol & Buriington, CT Checked: Date:
Circle one:  Present Developed Watershed: Coppermine Brook
Circle one: T, Te Subwatershed: CMB-70
Sheet flow (applicable to T, only}
Segment ID A-B
1. Surface description (Table 3-1) GRSS
2. Manning's roughness coeff. for sheet flow, n (Table 3-1) 0.240
3. Flow Length, L (< 300ft) ft.| 300.0
4. Two-year 24-tr rainfall, P, : in| 320
5. Land slope, s ft./ft.] 0.033
6. T 0.007 (nL)"*
Y - YEYPLES! hr.| 0.469 0.469
Shallow concentrated flow (assume hyd. radius = depth of flow)
Segment ID
7. Surface description
8. Manning's roughness coeff., n
2. Paved or unpaved
10. Depth of flow, d (default: d=.4 unpaved, d=.2 pavad) ft.
11. Flow Length, L. ft.
12. Watercourse slope, s ft./Aft.
; 1.49
13. Average velocity, V =—n—_(d% )(S}é) fos.
L -
4.7, = 3600* ) hr.| 0.000 0.000 || 0.000 0.000 || 0.000
Channel flow
Segment ID B-C C-D D-E E-F
15. Channel Bottom width, b ft.| 18" RCP| | 30" RCP 5.00 20.00
16. Horizontal side slope component, z (z horiz:1 vert) — — 3.00 1.00
17. Depth of flow, d ft.| FULL FULL 0.50 1.50
18. Cross sectional flow area, A (assume trapazoidal) it?[ 1.77 4,91 3.25 32.25
19. Wetted perimeter, P, ft.] 4.71 7.85 8.16 2424
. . A N
20. Hydraulic Radius, R = P il 037 0.62 0.40 1.33
21. Channel slope, s " ft./ft.] 0.0186 0.0060 0.0280 0.0029
22, Manning's roughness coeff., n 0.013 0.013 0.040 0.040
149 3. ¥
23 V=== (R7Ns™) fps.| 813 6.49 3.37 2.43
24, Flow length, L ft.| 2685.0 2965.0 2660.0 1050.0
L —
2 L =3c0+7 hr.| 0.002 || 0.127 |*| 0218 || 0.120 [ 0.588
26. Watershed or subarea T, or T, (add T, in steps 6, 14 & 25) he 1.027

Milone & MacBroom Inc.




Time of Concentration (T,) or Travel Time (T;) Worksheet

Project:  Coppermine Brook Watershed (2235-19) By:
Location: Bristol & Burlington, CT Checked:
Circle one:  Present Developed Watershed:
Circle one: T, T; Subwatershed:

Sheet flow (applicable to T, only)

A o

Segment ID
Surface description (Table 3-1)
Manning's roughness coeff. for sheet flow, n (Table 3-1)

Flow Length, L (< 300ft) ft.
Two-year 24-hr rainfall, P, in.
Land slope, s fe.fft.
. ' _ 0.007(nl.)°*

t P20‘5 (s 0.4 ) hr.

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) fi.
11. Flow Length, L ft.
12. Watercourse slope, s ft.At
13. Average velocity, =142 (43/ Ys?) fos
L
I R —
4.7 3600*V hr.
Channel flow
Segment ID
15. Channel Bottom width, b ft.
16. Horizontal side slope component, z (z horiz:1 vert)
17. Depth of flow, d ' ft.
18. Cross sectional flow area, A (assume trapazoidal) ft.?
19. Wetted perimeter, P,, ft.
20. Hydraulic Radius, R — 4 o
P, -
21. Channel slope, s ft.f.
22. Manning's roughness coeff., n
1 49
23. v =122 R%ys) fos.
24. Flow Iength L ft.
L

25 I =———

T 3600*V br.
26. Watershed or subarea T, or T;(add T in steps 8, 14 & 25)

RV Date:  05/28/08
Date:
Coppermine Brook
CMB-60
A-B
FRST
0.600
300.0
3.20
0.017
1.281 1.281
B-C
FRST
0.100
UNPVD
0.40
1400.0
0.003
0.44
0.893 0.000 * 0.000 0.000 |7] 0.893
C-D D-E E-F
5.00 54" CMP 10.00
3.00 . 1.00
0.50 FULL 1.00
3.25 15.90 11.00
8.16 14.13 12.83
0.40 1.13 0.86
0.0102 0.0125 0.0032
0.040 0.018 0.040
2.04 10.01 1.90
1460.0 960.0 945.0
0.199 0.027 + 0.138 0.000 0.364
hr. 2.538

Milone & MacBroom Inc.




Time of Concentration (T,) or Travel Time (T,) Worksheet

Project:  Coppermine Brook Watershed (2235-19) By: RV Date: 05/28/08
Location: Bristol & Burlington, CT Checked: Date:
Circle one: Present Developed Watershed: Coppermine Brook
Circle one: I T Subwatershed: CMB-50
Sheet flow (applicable to T, only) *
Segment ID A-B
1. Surface description (Table 3-1) GRSS
2, Manning's roughneass coeff. for sheet flow, n (Table 3-1) 0.300
3. Flow Length, L (< 300ft) ft.{ 300.0
4. Two-year 24-hr rainfall, P, in.] 3.20
5. Land slope, s ft./ft.| 0.020
0.007 (nL)"® '
8. 7 =— %5, oo
P (s%h) hr.] 0.685 0.685
Shallow concentrated flow (assume hyd. radius = depth of flow)
Segment ID
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default: d=_4 unpaved, d=.2 paved) ft.
11. Flow Length, L ft.
12. Watercourse slope, s ft./ft.
; 1.49
13. Average velocity, 4 =T(d % )(s%) fps.
L
4. 1. = 3600*V hr.| 0.000 0.000 0.000 |"t 0.000 |7| 0.000
Channel flow
Segment ID B-C
15. Channel Bottom width, b ' ft.!| 20.00
16. Horizontal side sfope component, Z {z horiz:1 vert) 1.00
17. Depth of flow, d ft] 2.00
18. Cross sectional flow area, A (assume trapazoidal) ft2] 44.00
18, Woetted perimeter, P, ft| 25.66
20. Hydraulic Radius, R = 1;4 al 171
21. Channel slope, s " ft./ft.| 0.0035
22. Manning's roughness coeff., n 0.040
1.49
23. ¥ =T(R% Xs'%) fos| 316
24. Flow length, L ft.| 5400.0
L
% I =3c00*y hr.| 0.475 |*| 0.000 [*| 0.000 |*| 0.000 |7| 0.475
26. Watershed or subarea T, or T;(add T, in steps 6, 14 & 25) hr 1.160

Milone & MacBroom Inc.



Time of Concentration (T.) or Travel Time (T,) Worksheet

Project:  Coppermine Brook Watershed {2235-18) By:
Location: Bristol & Burlington, CT Checked:
Circle one: Present Developed Watershed:
Circle one: T, T ) Subwatershed:

Sheet flow (applicable to T, only)

) Segment ID

1. Surface description (Table 3-1)

2. Manning's roughness coeff. for sheet flow, n (Table 3-1)

3. Flow Length, L {< 300ft) ft.
4. Two-year 24-hr rainfall, P, in.
5. Land slope, s ft.fft.

0.007 (nL)"*
6. Tr - P20.5 (S0.4) hr.

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID
7. Surface description :
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default: d=.4 unpaved, d=.2 pave) ft.
11. Flow Length, L ft.
12. Watercourse slope, s ft./ft.
. _149 3 i
13. Average velocity, V= — (d73)(s7?) fos.
L
4 1. = 300 %v hr.
Channel flow
Segment ID
15. Channel Bottom width, b ft.
16. Horizontal side slope component, z (z horiz:1 vert)
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal) ft.2
19. Wetted perimeter, P, ft.
20. Hydraulc Radivs, R = -4
P, ft.
21. Channel slope, s ft./ft.
22. Manning's roughness coeff., n
_ 149 .y
23. V= —n—(R ¥s?) fos.
24. Flow length, L ft,
L

25 TT=—

© 3600 *Y hr.

26. Watershed or subarea T, or T;{add T, in steps 6, 14 & 25)

hr.

RV Date: 05/28/8
Date:

Coppermine Brook
CMB-40

A-B

GRSS

0.240

300.0

3.20

0.033

0.469 0.469

B-C

GRSS

0.080

UNPVD

0.40

1540.0

0.036

1.92

0.223 0.000 0.000 * 0.000 || 0.223
C-D D-E

5.00 10.00

3.00 1.00

0.50 1,00

3.25 11.00

8.16 12.83

0.40 0.86

0.0203 0.0060

0.040 0.040

2.87 2.60

2460.0 4970.0

0.238 0.5630 0.000 * 0.000 || 0.768

1.460

Milone & MacBroom Inc,



Time of Concentration (T.) or Travel Time (T;) Worksheet

Project:  Coppermine Brook Watershed (2235-19) By:
Location: Bristol & Burtington, CT Checked:
Circle one: Present Developed Watershed:

Circle one: T. T Subwatershed:

~ Sheet flow (applicable to T, only)

Segment ID

1. Surface description (Table 3-1)

2. Manning's roughness coeff. for sheet flow, n (Table 3-1)

3. Flow Length, L (< 300ft) ft.
4. Two-year 24-hr rainfall, P, in.
5, Land slope, s ft./ft.

0.007 (nLY*®
6. Tr - P20.5 (S0.4 ) hr.

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID
7. Surface descrlptlon
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paved) ft.
11. Flow Length, L ft.
12. Watercourse slope, s ft./ft.
. _149
13. Average velocity, (dy s }/ 2) fos.
L
4T = 500 v hr.
Channel flow
Segment ID
15. Channel Bottom width, b ft.
16. Horizontal side slope component, z (z horiz:1 vert)
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal) ft.2
19. Wetted perimeter, P, ft.
20. Hydraulic Radius, R = —2 o
21. Channel slope, s " ft./ft.
22. Manning's roughness coeff., n
_ 149 v u
2. V= ~—(R s fps.
24, Flow Iength L : ft.
L

288 T =—

* 3600 * ¥ hr.

26. Watershed or subarea T, or T,(add T, in steps 6, 14 & 25)

RV

Coppermine Brook

Date: (5/28/08

Date:

CMB-30

A-B

GRSS

0.240

300.0

3.20

0.050

0.397

0.387

B-C

GRSS

0.080

UNPVD

0.40

200.0

0.040

2.02

0.027

0.000

0.000 0.000

71 0.027

C-D

20.00

1.00

- 2.00

44.00

25.66

1.71

0.0080

0.040

3.77

4200.0

0.308

0.000

0.000 0.000

0.309

hr.

0.734

Milone & MacBroom Inc.




Time of Concentration (T,) or Travel Time (T,) Worksheet

Project  Coppermine Brook Watershed (2235-19) By: RV
Location: Bristol & Burlington, CT Checked:

Circle one: Present Develo
Circle one: T T

Sheet flow (applicable ta T, only)

o o p~

Segment ID
Surface description (Table 3-1)
Manning's roughness coeff. for sheet flow, n (Table 3-1)

Flow Length, L (< 300ft) ft.
Two-year 24-hr rainfall, P, in.
Land slope, s L/t
7= 0.007 (nl)"®

! P (s%) hr.

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID
7. Surface description
8. Manning's roughness coeff., n
9. Paved or unpaved
10. Depth of flow, d (default; d=.4 unpaved, d=.2 paved) ft.
11. Flow Length, L fi.
12. Watercourse slope, s ft./ft.
. 149
13. Average velocity, P = da/ (s Y 2) fps.
_ L
14. T = Js00~v hr.
Channel flow
Segment ID
15. Channel Bottom width, b ft.
16. Horizontal side slope component, Z {z horiz:1 vert)
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal) ft.2
19. Wetled perimeter, P, fi.
20. Hydraulic Radius, R = A fit
21. Channel slope, s v ft.fft.
22. Manning's roughness coeff., n
_149 _x. un

23. —=(R73)(s"?) fos.
24, Flow Iength L ft.
25 T, = _ L h

: 3600* F.
26. Watershed or subarea T, or T (add T, in steps 6, 14 & 25)

Watershed: Coppermine Brook

Date:
Date:

05/28/08

Subwatershed: CMB-20

AB

GRSS

0.240

300.0

3.20

0.100

0.301 0.301

BC

FRST

0.100

UNPVD

0.40

7130.0

0.204

3.65

0.086 0.000 |*| o0.000 |F]| 0.000 |7| 0.086

B-C cD D-E EF

12 rep| [30°ReP| [ 5.00 10.00

- - 2.00 2.00

FULL FULL 0.50 1.00

0.79 4.91 3.00 12.00

314 7.85 7.24 14.47

0.25 0.62 0.41 0.83

0.0167 | (00790 | [0.0026 | [0.0073

0.013 0.013 0.040 | [0.040

5.88 11.55 1.06 2.81

6200 1 [ 19200 | [3775.0 | [2400.0

0.029 0.046 |*| 0.003 0.435 || 1.504
o 1.800

Milone & MacBroom Inc.




Time of Concentration (T,) or Travel Time (T;) Worksheet

Project:  Coppermine Brook Watershed (2235-19) By: RV Date:  02/27/08
Location: Bristol & Burlington, CT Checked: Date:
Circle one: FPresent Developed Watershed: Coppermine Brook
Circle one: I T, Subwatershed: CMB-10
Sheet flow (applicable to T, only)
Segment ID A-B
1. Surface descripfion {Table 3-1) GRSS
2. Manning's roughness coeff. for sheet flow, n (Table 3-1) 0.240
3. Flow Length, L (< 300ft) ft.] 110.0
4, Two-year 24-hr rainfall, P, in.] 3.20
5. Land slope, s ft./ft.| 0.018
6. T — 0.007 (nL)"®
! P (s hr.] 0.268 0.268
Shallow concentrated flow (assume hyd. radius = depth of flow}
Segment D B-C C-D
7. Surface description GRSS IMP
8. Manning's roughness coeff., n 0.080 0.011
9. Paved or unpaved UNPVD PVD
10. Depth of flow, d {default: d=4 unpaved, d=.2 paved) ft.| 0.40 0.20
11. Flow Length, L ft.| 400.0 180.0
12. Watercourse slope, s ft./ft.] 0.025 0.022
13. Average velocity, Vzl_-::_?(d% ¥s7%) o] 1.60 6.87
4.7, =—L2 . :
T 3600 % ) hr.f 0068 0.007 0.000 0.000 0.077
Channel flow
Segment ID D-E
15. Channel Bottom width, b ft.| 30.00
16. Horizontal side slope component, z (z horiz:1 vert) 1.00
17. Depth of flow, d ft.] 2.00
18. Cross sectional flow area, A (assume trapazoidal) ft.%| 64.00
19. Wetted perimeter, P, ft.| 3566
. . A
20. Hydraulic Radius, Rr = sl 1.79
21. Channel slope, s " ft./ft.[ 0.0071
22. Manning's roughness coeff., n 0.040
1.49
B V=—" &) fps.| 464
24, Flow length, L ft.| 425.0
25, T, = L. -
‘T 3600% 1 hr.| 0.025 0.000 0.000 0.000 0.025
26. Watershed or subarea T, or T,{add T, in steps 6, 14 & 25) hr 0.370

Milone & MacBroom Inc.




APPENDIX G
FEMA EFFECTIVE HEC-2 MODEL AND MMI
EFFECTIVE DUPLICATE MODEL

Coppermine Brook Drainage Analysis
Bristol, Connecticut

QLQ MILONE & MACBROOM®
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APPENDIX H
EXSITING CONDITIONS HEC-RAS MODEL OUTPUT

Coppermine Brook Drainage Analysis
Bristol, Connecticut

4\ MILONE & MACBROOM'
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APPENDIX I
FLOODPLAIN MAPPING

Coppermine Brook Drainage Analysis
Bristol, Connecticut

’/"‘Q MILONE & MACBROOM®



i : U - .So. hbmzzoo._o.s_mm __

(]

00"

e R EeleeLT (0T Xed €LL1-TLT(€0T)

")§

1/2
162

BN HE O o T EE e (N NWOORPOVNRENOTNGG | | | ———— | SISATYNV XOO0H8 3NINHIIdOO
SN | B — .‘ | St o moﬂmwﬁ»w“ﬁwﬂﬂo%ﬂoﬂhﬂw B E T N I e E R D . T iy I L T : T e e S

j .Mmﬁnm@ﬁn%nm. .. B : .. | .. | mzomm;mc 3 .. ] : | | I-—-:O”.-@N—E(QZ:O@ Z—<|~mnoo..—u I-—-—gomo.—- ZEOP .

L BT L S e H IR B "7 1 W : RS TR
: Co R AR ¢ : e ad A Y RS LR P - A RRAALIE. 4// ffa.m,.w {
. : B L e 2% , . .. o it N A Y : T : \ M:..w
T R - b . 3 e - h Dy A%
Lo v - A - - ’ o . . ey . . F, .
: ) A - B pox p ) Ty . - : . T Y ST b
. . . =3 i o o . t i :
i . § ; 3 ’ £ . Lok 3
. : H R . . . + b L
K TEH 3 X —- - - =
- . - y 7 PO § - A .
! v

228518 f|

¢

1

e

- {DRAWN

BV
Nesso

"l SHEET-NO;

| sous
A oA
PROJECT NO.

. \ 1 ] ; N BN e e, 10 - TN p p . |
2 e “&M\%«w\s RN c : . o - : ; el i : |

. {r Yy 4 K s s ' o diN 4 e - 1
R z 3 4 % g
ERY £ ) . A \ & Al - . ( & 3 > :
W i AN X y e e s J Y ; T : 7 A, 1
i R 1 $uerty, 3, Ty T it . . # kT I q H
J ) 2 o . o ", i . }’ 2
: Y ofact ¢ % 3 - k A L S S 8 i 2 !
+ X - N -~ L (s

5 . = [ & i
il ) =l
LI . - 2 - e o
i e e
e et \\..\f
R o i g
iy

N

=
A5

g . )
S v sy
e

= R TR - o/ i .

- .-1..Uﬂ J«J/M.r..r.

P L /f\a\\...r.tlr - rf” X
MJ : M”H_.Ugd‘.: RIS

,_.,/é'—é' A

73 R
1
| xf tl
e =
L

1
T

fp——

‘\ B
AR

ONAVISN 4 ¥
¥ '4/
2 4\‘1// g ";\ -

&

7 SL S,
& 3 ; o
&

W, X - 'I z

TR

- [* ;S
mu HER AW . e AL AN A i
E 0 ¥ ; b i f7 R N : 3 A
(™ ; Rk d 5 et { N N, ..,c.w\&w\. A
- N b Ehre e W0 B = \ y i
.\Q. e} Fovs | AR N A i ? MO AR s Ry : \\\\\\ﬁ\\ \
w.../. 3 N & . : A P M ” R AN X ! /
- / P Y L k ~ \ \ - A 2 k
e {7 ; o e M\ Ve R ) wii
}

CONL e
™
; -

BNV s oy

i-l ’y
!
l

iy .... ' g i
E .{I', AN
&

S

P ‘ ..,,...f
Y Y e Sl AN
Y ‘\/u ‘s" B¢

v h ’ 1 3
H 3 : PV P
5 s t ’ -
% ~ bt E- . * o L
", \ i ; o i A Ao PAY AN g o
y % 1A TN Vi 7 L : 3

. 1\ L ! Lok B AN N =

S } Y A M o o V'
) b ] ¥ Y y M A\
R P F A e R . 0 g =
3 \ IR AL W 4 ] M-

!
b4
I
I

: 5 AN RN
. . . Vs FLY . " g = . d
B I .. E ' I3 i i . CH 0 w, A ¥ d v . % i = Pt IR
i E i A g 2 E , 3 . : RS | 27 v 4N - " st . £ Vo o
. - Y ] H La \ X RN LY < - 3 Y B\ 3 g8 o w . < ' : . P . Loy Ry
: : N A - ! g 3 : % P RS AR A L 9 2 « 1% / : ™Y AN Y -
. P 1 i ! 1 - L it % \ ) 3 . . A AV ; ) Y i i b, 7 )
i Wit : ] . . 28 : . ; : ; Y ..
: . - U 7 & & . ; - H : )
: i LS i - ¥y ; %%Wm.& S AL BN §f 7. . il i1 ’ : -y RGN 0/ | ' = . A
? ) 7 . - B, e A = 3 e o o 4 2 . i s S R . LT :
; ‘ k ] > X fov g EAD ) 5 - ¥ 3 : T . o
- I “ : - - . " . S . . ol oy T A Y 0 " N . N " . L. - N
. L st 2 : kY ) B o 7 AR N : : . A

1k ; .” m\mwy aw..\& omn&mg%uﬁw M@ﬁ# 5

YIS RN L L L e e e e
) | | | ¥ JNoid 335 - XAV HOLVA

b ] T s AMVONNOE - NIVIJAOOTS dVIA 001 V3L |




 HLHON - SIMVANNOS NIV1dd0OTd HLM 0dOL NMOL

L W00 WO0IGOBWIPUBIUOTI MMM

- £667LT (50T) Xo €LL171LT (S0T)

0190 3mOR9RT) UMY

L eAuaAeay 66

ouorg [epustanostAny puE

. edngosrgody: adeospuey . -
Dee o ‘Puurgenpiag

. 1n003NNOO “loisia | _ g

i

RAWN
§

- b 3

1RV

... 4 DESIGNED
SCALE

o
PROJECT. NO.

)
X

N

b

\%‘”

T resr
.nt?.arl.lnl ﬂnnn.

ot
"

.
MLWNoer' o
gy e

.....

=i e

T WS

"~

-t
ey

o ——

- . & 33 ‘Mn.’

"

. IS

R rAT 7
... )
N .y

~

) E5
/ \i\bﬁﬂ;
WAL 2

e

......

e
™ .‘V >
Yo

N

P AL e

i i \

)i

-

T

iy et S £

il “
¥ u\\\\ ‘//// :

I | === = xevouios Nvidooows avak ook vy |

e AMVONNOS. NIVIJQOOTA HVIA 001 INN

. aNmET

5 Drowings NAZ2ISEY
21 Piolted bz BARY

S\IRENCOPPERIENE ~TONNTOPO.G. Larout TooFod -
.. On Wia. date Tha, 2008 Moy 22 = SidBami- L

eh T

A

-
k_.\
]
&
359 H
b

)




APPENDIX J
STEVENS STREET ALTERNATIVES HEC-RAS MODEL OUTPUT

Coppermine Brook Drainage Analysis
Bristol, Connecticut

QLQ MILONE & M ACBROOM®



REMOVAL OF SEDIMENT FROM STEVENS STREET BRIDGE
HEC-RAS MODEL OUTPUT

QLQ MILONE & MACBROOM
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REPAIR OF THE BERM AT CURRENT ELEVATION
HEC-RAS MODEL OUTPUT

Q"Q MILONE & M ACBROOM®
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REPLACE BERM AT HIGHER ELEVATION
HEC-RAS MODEL OUTPUT

Q;Q MILONE & MACBROOM®
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COMBINATION OF MODIFYING CHANNEL DOWNSTREAM OF STEVENS
STREET; LOWERING THE CHANNEL AT THE BRIDGE; AND RELOCATING
THE BERM FURTHER FROM CHANNEL
HEC-RAS MODEL OUTPUT

QLQ MILONE & MACBROOM®
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APPENDIX K
FARMINGTON AVENUE ALTERNATIVES HEC-RAS MODEL OUTPUT

Coppermine Brook Drainage Analysis
Bristol, Connecticut

QLQ MILONE & MACBROOM®




REMOVAL OF THE FARMINGTON AVENUE BRIDGE
HEC-RAS MODEL OUTPUT

’&Q MILONE & MACBROOM*
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REMOVAL OF FARMINGTON AVENUE BRIDGE AND UNDERSIZED
PRIVATE BRIDGE
HEC-RAS MODEL OUTPUT

QLQ MILONE & MACBROOM"
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APPENDIX L
FREDERICK STREET ALTERNATIVES HEC-RAS MODEL OUTPUT

Coppermine Brook Drainage Analysis
Bristol, Connecticut

QLQ MILONE & MACBROOM®



ge0 S6°811 20 L68 vle 2BY0000  [L0GIE - 9y'lle S6'vle 00802 0O'PESL
544 L0°gaw 89'5L5] £es LEEE00'Q L45°61ie 81'6iT 8i'6lg 557802 QG ERER
60 £9°L5 Ov'gge 0F¥L ELZELDO or'6ie +e'9t3 t&'g9ig 5£°802 orsele
P6°0 081G Zl'see 85°EL OEEPLO0 24818 99'GLe 99612 GE'80¢ Qogese
&0 08'vF 2regl 26} 8P25i0°0 ZCOIG Li¥ic LIFIE S£'808 0G'vE9L
SE0 corly L9122l L1'8 ELLLOOD 10rGge ra8ie L9613 SE7602 0G'E8EY
g0 oo'ley 68'1EEL LOF B8E9000°0 L00EZT lggle 6612 SE°602 005ELE
650 ri'cee 04488 ra'y 9eclC00 60°6LE %1% ¥a8lE SE'608 00'2Zesd
9E°Q 2048 cE 90 LE°G 610200°0 reilE 5891 SE'602 00'¥eal
St L7058 a0'eee. 06° L1 8F1600°0 ¥5'CgE 281 957812 glale 00'EgEl
8O} 80831 E8'H9E [15:13 - 1PSSE000 99°158 £C61Z 86°Lig £1°0i3 - j00'GELE
g0l 8029 66°202 951 06180070 65702 F{-3:1%4 [STAYA YA -|etotz 00'gzge
98’0 6¥'68 0g8al LA 1298000 sg'gle 8y'9le glole 00'PEQL
| €o'0 L1p6E S 6801 FA: s SE8E00°0 gE'SeC Ll r¥ae og'lig O0'E8EY
W ag'a LL1G 69°20€ glLgl 95+20G'0 0g'see 167182 167122 og'lic oo'sele
28’0 BE'YL Qg'cee” a0yl FEES0070 lg'€ee &g’ leg Yo'lee og'lle 00'zz2se
160 EFCE SE'orL &Yl LEFL000 8r’leg yagle B60'6LE og'lie 00'vE8L
e8'0 ' 05'50% BE'EGEL 0L01 £L63800°0 66'528 i8'vee 0ogle 00ERES
620 66°60% 66'68¢1 3.8 £90100°0 05°5¢¢ 9£'eee 96'vee ooele 00°GELE
£6°0 B80'86 . roriez €e'el LSFS00°0 90'¥Ee av'1eg or'1gg o0gle Q0’2852
560 lezge L2981 8¢l 0018000 [Re R Q0eLe 80'6le oozglz oorES|
el0 l6'8E L9788 821 GG1500'0 28’928 £E¢Eg F&4 1 S8'2le 00'eser
8r 92'6E 0s°gse 658 95.200°0 [Jip=rt 09°0zgg CENEH §8¢ld 00SElS
S0 9F'gE - 80l ge SeL FEFECO'0 0L'vee ZL6lZ vLEZT g87¢le 00'zese
90 0L 92 l&gse Iy'g 9485000 £E6ece le8le 8928 s8¢le GOvESE
afipug

LE0 LLELY E9'06EL LgL 6L1100°0 BE"HZE BE'EdS cE'8ge BE»lE O0'EBEY
10 BE89 200488 BE6 21¥e000 ro'ace 29°lce og'sed 8Evig 00'SELE
o 2009 09'eee [T A £08LOOO eg'gee BL0ge 88"eg BEvlE e
ca'0 £498 8e'lle A=) 1583000 L9°gce LEGLE 69°'lag 8E'Fic 00 ¥E9L
L6068 S8 82e000°0 LOYeee B'EeS L&'BEE orale OO'EBEY

Lz iggl SOF £25000°0 laazz 00'ede 89982 adele ‘|00SELE

BY0ES] 9678 8150000 S6'98e $5°¢ge 18528 onaig D0'ggse

FAi-gh 1048000 ) [sle)y oo ]n

o

[

pauya( 128 'SUOHEDOT Y ,=<._n_ UBld SYH-OHH




8r0 T 0Lg 09'¥S¥L 95’8 688L00°0 6z’ LlE 9510 oraLe 84608 co'glar
8£0 80'509 oB'EEll 9E'9 $OLI000 grale A X ou'9lLE 84'502 C0'098E
2] 9y'0Ee elcptie) 94’9 GaSEO00 L1's1g ge'tie 05%12 8.°50¢ 00° L4928
0g'0 1200t Sugle 08’9 £9%2Q0°0 &8'cle viole 0gels 8.°502 0O'6ELL
€70 0g'egL 28°1ESL oL 865100°0 20213 vl'ile 86'80% o0'e1gy
E¥0 cLl'aco 5¢986 66'9 8891000 f8'9lg ggole 86902 Q0'QBEE
050 857691 67 E01 8L B6REE000 69°Gle va'vle 86902 00'L.92
ES°0 LE'88 B6°992 sk FrOE00 0 c9ElE i6cle 867908 QOeeLl
050 LLvEL 6374881 858 FE8CRO0 S6°L1T cl'ile £1°402 QO'819v
50 EE'6PS cY gL £L3 G15800°0 L AEA] 80'gle €1°402 eageiciny
190 92" 85 EVlcE P08 ZRLPOOC 666Glg SL¥le ELL0T 00Li92
¥g'0 ci’lg OE'Leg X 2085000 FEELT 16'¢le E1°202 o08ELl
8g°0 e5'eat 69'v921 FAD:] LOLEO0'D L1°8le 62 L172 187 L02 oo'eloy
9’0 L17p8Y 98'c09 ae'8 920¥00°0 arile og'vig 1£812 1e 0T 00'0gee
69'0 51799 L6962 206 L2000 ve'sle 80'eig lg 202 00'Ll98
?L0 208y PGS 298 LBFIG00 l¥rle gzEle ig'L0g 00'6eLl
€90 gL 8EL 05911 156 LE0ECO°C oe'sle 2L21e 07L02 Q0’8197
¥9°0 Ge'19% PEVLG X L¥ZEQO'0 257218 09'rle Zeald 20°L02 00 09€Ee
690 EVes g 06e gc'6 B8S8E0DC 05918 gl'sle L0°L02 004452
clQ S6°9% 95"§08 0s'8 FEFFOO'C L57LE Svele 207208 00'sesl
9€0 07918 1g0r3l 299 988000°0 L¥'BLE zlele §L°L02 oUsler
6970 LO°00S c9'0E9 626 18 e o' lle ovale SL'.02 Q0’0988
1270 585 5 L0Z 18701 0LLIEQOD 04,812 26712 ql’202 0074492
69°0 sg'ab 0110 ST6 9E£BEO00 LLyLg IF'Ele G102 on'BELl
980 LE'LYD o019l £9'9 21800070 lg'gla 1232154 8E'208 00'81L9%
LE0 B85 ECE el &t'o 04800070 [ AT LAY 8e°.02 00°03ee
°o0 6a Ly g9.'66% 48'6 288320070 og'alz evele 827208 o LL9E
850 EFEY et 8ee 818 90g200°0 i8vle 8g'€le BEL02 Q0'selL
£2°0 S9'v09 0E'bsce og'e LFEQOOD 85'8lg 26clg ge'8le §9°202 00°'816¢
0z'0 At ob'eg9l EL'E 920000 vaLle Ligle oLilg §9°L00 [elaguiziacy
oo Sgile 0Z'696 66 tLECOO'0 so'lle co'lLig {:3:1%4 §8°202 Q07192
Lg0 L9611 [t t; 4] cl'c 8280000 ECSLE L8012 le'rie G908 Q0'6ELL
€20 917905 9% 0cL1 ELE 80000 £9'8lo I1eEle tiele Qu'eog O0'EBEY
020 clest L&"GorE Loe Fesocoe 887112 ¥a8'2le G718 0o0'80e oo'gele
0g'0 £6'921 L1298 B&'Z cLP000'0 60°LlE co,. ({414
.

R

(panunlion) paueq

._mw.D SUCHEDCT Y IV

g

Bld S¥H-O3H




REMOVAL OF FREDERICK STREET CROSSING
HEC-RAS MODEL OUTPUT

4& MILONE & MACBROOM®
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CONSTRUCTION OF A HIGH OVERFLOW CULVERT BENEATH EXISTING
PARKING LOT
HEC-RAS MODEL OUTPUT

’/"LQ MILONE & MACBROOM"



REPLACEMENT OF FREDERICK STREET BRIDGE WITH LARGER
STRUCTURE
HEC-RAS MODEL OUTPUT

QLQ MILONE & MACBROOM®
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CONSTRUCTION OF COMPOUND CHANNEL BEHIND BLACK BEAR AUTO
HEC-RAS MODEL OUTPUT

QLQ MILONE & MACBROOM®
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CONSTRUCTION OF HIGH OVERFLOW CULVERT AT THEIS STEEL AND
BLACK BEAR AUTQ

QLQ MILONE & MACBROOM:
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1.0

1.1

1.2

1.3

STATUTORY AUTHORIZATION AND PURPOSE
STATUTORY AUTHORIZATION

The Legislature of the State of Connecticut has in Title 7, Chapter 98, Section 7-148(¢)(7}A) and in
Title 8, Chapter 124, Section 8-2 of the General Statutes delegated the responsibility to local
governmental units to adopt regulations designed to promote the public health, safety, and general
welfare of its citizenry. Therefore, the [Governing Body} of the [Municipality], Connecticut, does
ordain as follows:

FINDING OF FACT

The flood hazard areas of the [Municipality] are subject to periodic flood inundation which results
in the loss of life and property, health and safety hazards, disruption of commerce and governmental
services, extraordinary public expenditures for flood protection and relief, and impairment of the tax
base, all of which adversely affect the public health, safety and general welfare.

These flood losses are caused by the cumulative effect of obstructions in the floodplains causing
increases in flood heights and velocities, and by the occupancy in flood hazard areas by uses
vulnerable to floods or hazards to other lands which are inadequately elevated, floodproofed, or
otherwise unprotected from flood damage. Uncontrolled development and use of the floodplains can
adversely affect the community.

The [Municipality] has voluntarily participated in the National Flood Insurance Program (NFIP)
since [date of entry into the regular programj. The NFIP is founded on a mutual agreement

between the federal government and each participating community. Local, state and federal
governments must share roles and responsibilities to meet the goals and objectives of the NFIP.
The community’s role is of paramount importance. Property owners are able to receive federally-
subsidized flood insurance only if the community enacts and enforces the minimum floodplain
regulations required for participation in the NFIP.

STATEMENT OF PURPOSE

1t is the purpose of this [ordinance/regulation] to regulate floodplain development, promote public
health, safety, and general welfare, and minimize public and private losses due to flood conditions in
specific areas by provisions designed to:

1.3.1 To protect human life and health, and prevent damage to property;

1.3.2 To minimize expenditure of public funds for costly flood control projects;

1.3.3 To minimize the need for rescue and relief efforts associated with flooding and generally
undertaken at the expense of the general public;

1.3.4 To minimize prolonged business interruptions and other economic disruptions;

1.3.5 To minimize damage to public facilities, infrastructure and utilities, such as water and gas
mains, electric, telephone and sewer lines, and streets and bridges, located in the floodplain;
1.3.6 To help maintain a stable tax base by providing for the sound use and development of flood
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1.4

2.0

hazard areas in such a manner as to minimize flood damage and flood blight areas;
1.3.7 To insure that potential buyers are notified that property is in a flood hazard area;

1.3.8 To prevent increase in flood heights that could increase flood damage and result in conflicts
between property owners;

1.3.9  To ensure that those who occupy the flood hazard areas assume responsibility for their
actions; and

1.3.10 To discourage development in a floodplain if there is any practicable alternative to locate
the activity, use or structure outside of the floodplain,

OBJECTIVES

In order to accomplish its purposes, this [ordinance/regulation] includes objectives, methods and

provisions that:

1.4.1 Restrict or prohibit uses which are dangerous to health, safety and property due to flood
or erosion hazards, or which result in damaging increases in erosion or in flood heights or
velocities;

1.4.2 Require that uses vulnerable to floods, including facilities that serve such uses, be protected
against flood damage at the time of initial construction;

1.4.3 Control the alteration of natural floodplains, stream channels, and natural protective
barriers that are involved in the accommodation of flood waters;

1.4.4 Control filling, grading, dredging and other development which may increase erosion or
flood damage; and

1.4.5 Prevent or regulate the construction of barriers or obstructions which will unnaturally divert
flood waters or which may increase flood hazards to other lands.

DEFINITIONS

Unless specifically defined below, words and phrases used in this [ordinance/regulation] shall have
the same meaning as they have in common usage and to give this [ordinance/regulation] its most
reasonable application.

Area of Shallow Flooding (for a community with AO or AH Zones only) - A designated AQ, AH,
AR/AQ, AR/AH, or VO zone on a community’s Flood Insurance Rate Map (FIRM) with a one
percent or greater annual chance of flooding to an average depth of one to three feet where a clearly
defined channel does not exist, where the path of flooding is unpredictable, and where velocity flow
may be evident. Such flooding is characterized by ponding or sheet flow.

Base Flood - The flood having a one (1) percent chance of being equaled or exceeded in any given
5




year, also referred to as the one hundred (100) year flood, as published by the Federal Emergency
Management Agency (FEMA) as part of a Flood Insurance Study (FIS) and depicted on a Flood
Insurance Rate Map (FIRM).

Base Flood Elevation (BFE) — The elevation of the crest of the base flood or 100-year flood.
The height in relation to mean sea level expected to be reached by the waters of the base flood at
pertinent points in the floodplains of coastal and riverine areas.

Basement - Any area of the building having its floor subgrade (below ground level) on all sides.
Building — see definition for “Structure”.

Cost — As related to substantial improvements, the cost of any reconstruction, rehabilitation,
addition, alteration, repair or other improvement of a structure shall be established by a detailed
written contractor’s estimate. The estimate shall include, but not be limited to; the cost of
materials (interior finishing elements, structural elements, utility and service equipment); sales

tax on materials, building equipment and fixtures, including heating and air conditioning and
utility meters; labor; built-in appliances; demolition and site preparation; repairs made to
damaged parts of the building worked on at the same time; contractor’s overhead; contractor’s
profit; and grand total. Items to be excluded include: cost of plans and specifications, survey
costs, permit fees, outside improvements such as septic systems, water supply wells, landscaping,
sidewalks, fences, yard lights, irrigation systems, and detached structures such as garages, sheds,
and gazebos.

Development — Any man-made change to improved or unimproved real estate, including but not
limited to the construction of buildings or structures; the construction of additions, alterations or
substantial improvements to buildings or structures; the placement of buildings or structures;
mining, dredging, filling, grading, paving, excavation or drilling operations or storage of equipment;
the storage, deposition, or extraction of materials; and the installation, repair or removal of public or
private sewage disposal systems or water supply facilities.

Existing Manufactured Home Park or Subdivision — A manufactured home park or subdivision
for which the construction of facilities for servicing the lots on which the manufactured home are
to be affixed (including, as a minimum, the installation of utilities, the construction of streets, and
either final site grading or the pouring of concrete pads) is completed before the effective date of
the floodplain management regutations adopted by a community.

Expansion to an Existing Manufactured Home Park or Subdivision — The preparation of
additional sites by the construction of facilities for servicing the lots on which the manufacturing
homes are to be affixed (including the installation of utilities, the construction of streets, and either
final site grading or the pouring of concrete pads).

Federal Emergency Management Agency (FEMA) - The federal agency that administers the
National Flood Insurance Program (NFIP).

Finished Living Space — Fully enclosed areas below the base flood elevation (BFE) that are not
considered a basement cannot have finished living space and needs to be designed to be exposed to
flood forces. These spaces can only to be used for parking, building access or limited storage.
Finished living space can include, but is not limited to, a space that is heated and/or cooled,
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contains finished floors (tile, linoleum, hardwood, etc.), has sheetrock walls that may or may not be
painted or wallpapered, and other amenities such as furniture, appliances, bathrooms, fireplaces and
other items that are easily damaged by flocdwaters and expensive to clean, repair or replace.

Flood or Flooding — A general and temporary condition of partial or complete inundation of
normally dry land areas from either the overflow of inland or tidal waters, or the unusual and rapid
accumulation or runoff of surface waters from any source.

Flood Insurance Rate Map (FIRM) — The official map of a community on which the Federal
Emergency Management Agency (FEMA) has delineated both the special flood hazard areas (100-
year floodplain) and the insurance risk premium zones applicable to a community. FIRM published -
after January 1990 may also show the limits of the regulatory floodway.

Flood Insurance Study (FIS) — The official study of a community in which the Federal Emergency
Management Agency (FEMA) has conducted a technical engineering evaluation and determination
of local flood hazards, flood profiles and water surface elevations. The Flood Insurance Rate Maps
(FIRM), which accompany the FIS, provide both flood insurance rate zones and base flood
elevations, and may provide the regulatory floodway limits.

Floodway — The channel of a river or other watercourse and the adjacent land areas that must be
reserved in order to discharge the base flood without cumulatively increasing the water surface
elevation more than one (1.0) foot. For the purposes of these regulations, the term “Regulatory
Floodway” is synonymous in meaning with the term “Floodway™.

Functionally Dependent Use or Facility — A use or facility that cannot perform its intended
purpose unless it is located or carried out in close proximity to water. The term includes only
docking facilities, port facilities that are necessary for the loading and unloading of cargo or
passengers, and ship building and ship repair facilities. The term does not include seafood
processing facilities, long-term storage, manufacturing, sales or service facilities.

Highest Adjacent Grade (HAG) - The highest natural elevation of the ground surface prior to
construction next to the proposed walls of a structure.

Historic Structure — Any structure that is: {a) Listed individually in the National Register of
Historic Places (a listing maintained by the Department of the Interior) or preliminarily determined
by the Secretary of the Interior as meeting the requirements for individual listing on the National
Register; (b) Certified or preliminarily determined by the Secretary of the Interior as contributing to
the historic significance of a registered historic district or a district preliminarily determined by the
Secretary to qualify as a registered historic district; {c) Individually listed on a state inventory of
historic places in states with historic preservation programs which have been approved by the
Secretary of the Interior; or (d) Individually listed on a local inventory of historic places in
communities with historic preservation programs that have been certified either: (1) By an approved
state program as determined by the Secretary of the Interior or (2) Directly by the Secretary of the
Interior in states without approved programs.

Lowest Floor - The lowest floor of the lowest enclosed area (including basement). An unfinished
or flood resistant enclosure, usable solely for parking of vehicles, building access or storage, in an
area other than a basement area is not considered a building’s lowest floor, provided that such an
area meets the design requirements specified in Section 5.3.1.3 of this [ordinance or regulationi.



Manufactured Home — A structure, transportable in one (1} or more sections, which is built on a
permanent chassis and is designed for use with or without a permanent foundation when attached to
the required utilities. The term also includes park trailers, travel trailers, recreational vehicles and
other similar vehicles or transportable structures placed on 2 site for one hundred and eighty (180)
consecutive days or longer and intended to be improved property.

Manufactured Home Park or Subdivision - A parcel or contiguous parcels of land divided info
two (2) or more manufactured home lots for rent or sale.

Market Value — The market value of the structure shall be determined by (an independent
appraisal by a professional appraiser; the property’s tax assessment, minus land value; the
replacement cost mimus depreciation of the structure; the structure’s Actual Cash Value) prior to
the start of the initial repair or improvement, or in the case of damage, the value of the structure
prior to the damage occurring.

Mean Sea Level (MSL) — The North American Vertical Datum (NAVD) of 1988 or other datum, to
which base flood elevations shown on a community’s Flood Insurance Rate Map (FIRM) are
referenced.

New Construction — Structures for which the “start of construction” commenced on or after
[effective date of floodplain regulations, date of initial adoption], the effective date of the
floodplain management regulations, and includes any subsequent improvements to such structures.

New Manufactared Home Park or Subdivision — A manufactured home park or subdivision for
which the construction of facilities for servicing the lots on which the manufactured homes are to be
affixed (including at a minimum, the instaliation of utilities, the construction of streets, and either
final site grading or the pouring of concrete pads) is completed on or afier the effective date,
[effective date of floodplain ordinance/regulations, date of initial adoption], of the floodplain
management regulation adopted by the community.

Recreational Vehicle — A vehicle which is: (a) built on a single chassis; (b) four hundred (400)
square feet or less when measured at the largest horizontal projection; (c) designed to be self-
propelled or permanently towable by a light duty truck; and {(d) designed primarily not for use as a
permanent dwelling but as a temporary living quarters for recreational, camping, travel, or seasonal
use.

Special Flood Hazard Area (SFHA) — The land in the floodplain within a community subject to a
one (1) percent or greater chance of flooding in any given year. SFHAs are determined utilizing the
base flood elevations (BFE) provided on the flood profiles in the Flood Insurance Study (FIS) for a
community. BFEs provided on Flood Insurance Rate Map (FIRM) are only approximate (rounded
up or down) and should be verified with the BFEs published in the FIS for a specific location.
SFHAs include, but are not necessarily limited to, the land shown as Zones A, A1-30, AE, AO, AT,
and the Coastal High Hazard Areas shown as Zones V, V1-30, and VE on a FIRM. The SFHA is
also called the Area of Special Flood Hazard.

Start of Construction — For other than new construction or substantial improvements under the
Coastal Barrier Resources Act (P.L. 97-348), includes substantial improvement and means the date
the building permit was issued, provided the actual start of construction, repair, reconstruction,
rehabilitation, addition placement, substantial improvement or other improvement was within one
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3.0

hundred and eighty (180) days of the permit date. The actual start means either the first placement
of permanent construction of a structure on a site, such as the pouring of slab or footings, the
installation of piles, the construction of columns, or any work beyond the stage of excavation, or the
placement of a manufactured home on a foundation. Permanent construction does not include land
preparation, such as clearing, grading and filling; nor does it include the instatlation of streets and/or
walkways; nor does in include excavation for a basement, footings, piers, or foundations or the
erections of temporary forms; not does it include the installation on the property of accessory
buildings, such as garages or sheds not occupied as dwelling units or not part of the main structure.
For a substantial improvement, the actual start of construction means the first alteration of any wall,
ceiling, floor, or other structural part of a building, whether or not that alteration affects the external
dimensions of the building.

Structure — A walled and roofed building which is principally above ground, including a
manufactured home, a gas or liquid storage tank, or other man-made facilities or infrastructures.

Substantial Damage — Damage of any origin sustained by a structure, whereby the cost of restoring
the structure to its pre-damaged condition would equal or exceed 50 percent of the market value of
the structure before the damage occurred.

Substantial Improvement — Any combination of repairs, reconstruction, rehabilitation, alterations,
additions or other improvements to a structure, taking place during a ten (10) year period, in which
the cumulative cost equals or exceeds fifty (50) percent of the market value of the structure as
determined at the beginning of such ten (10) year period. This term includes structures that have
incurred “substantial damage”, regardless of the actual repair work performed. For purposes of this
definition, “substantial improvement” is considered to occur when the first alteration of any wall,
ceiling, floor, or other structural part of the building commences, whether or not that alteration
affects the exiernal dimensions of the structure. The term does not, however, include either: (1)
Any project for improvement of a structure to correct existing violations of state or local health,
sanitary, or safety code specifications which have been identified by the local code enforcement
official and which are the minimum necessary to assure safe living conditions; or (2) Any alteration
of a “historic” structure, provided that the alteration will not preclude the structure’s continued
designation as a “historic structure”.

Variance - A grant of relief by a community from the terms of the floodplain management
[ordinance/regulation] that allows construction in a manner otherwise prohibited and where
specific enforcement would result in unnecessary hardship.

Violation — Failure of a structure or other development to be fully complaint with the community’s
floodplain management [ordinance/regulations]. A structure or other development without required
permits, lowest floor elevation documentation, flood-proofing certificates or required floodway
encroachment calculations is resumed to be in violation until such time as that documentation is
provided.

Water Surface Elevation — The height, in relation to the North American Vertical Datum

(NAVD) of 1988 (or other datum, where specified), of floods of various magnitudes and
frequencies in the floodplains of coastal or riverine areas.

GENERAL PROVISIONS




3.1

3.2

ARFEAS TO WHICH THIS [ORDINANCE/REGULATION] APPLIES

This [ordinance/regulation] shall apply to all Special Flood Hazard Areas (SFHA) within the
[Municipality].

BASIS FOR ESTABLISHING THE SPECTAL FLOOD HAZARD AREAS (SFHA)

The Special Flood Hazard Areas (SFHA) identified by the Federal Emergency Management
Agency (FEMA) in its Flood Insurance Study (FIS) for the [Municipality], dated [date of most
recent FIS], and accompanying Flood Insurance Rate Maps (FIRM) and/or Flood Boundary and
Floodway Maps (FBFM), dated [date of most recent FIRM and/or FBFM], and other
supporting data, and any subsequent revisions thereto, are adopted by reference and declared

to be a part of this [ordinance/regulation]. Since mapping is legally adopted by reference into
this [ordinance/regulation] it must take precedence when more restrictive until such time as a
map amendment or map revision is obtained from FEMA.

The SFHA includes any area shown on the FIRM as Zones A, Al-30, AE, AO, and AH, including
areas designated as a floodway on a FIRM or FBFM. SFHAs are determined utilizing the base
flood elevations (BFE) provided on the flood profiles in the Flood Insurance Study (FIS) for a
community. BFEs provided on Flood Insurance Rate Map (FIRM) are only approximate (rounded
up or down) and should be verified with the BFEs published in the FIS for a specific location.
Also included are areas of potential, demonstrable or historical flooding, including any area
contiguous with but outside the SFHA identified by FEMA, and where the land surface elevation is
lower than the base flood elevation (BFE}) as shown in the FIS, and the area is not protected from
flooding by a natural or man-made feature. The FIRM, FBFM and FIS are on file in the
[Municipal Office}], [Office Location], [Municipality].

3.3 STRUCTURES ALREADY IN COMPLIANCE

34

3.5

A structure or development already in compliance with this [ordinance/regulation] shall not be
made non-compliant by any alteration, modification, repair, reconstruction or improvement and
must also comply with other applicable local, state, and federal regulations. No structure or land
shall hereafter be located, extended, converted, modified or structurally aliered without full
compliance with the terms of this [ordinance/regulation] and other applicable regulations.

ABROGATION AND GREATER RESTRICTIONS

This fordinance/regulation] is not intended to repeal, abrogate or impair any existing easements,
covenants, or deed restrictions. However, where this [ordinance/regulation] and another
ordinance, regulation easement, covenant or deed restriction conflict or overlap, whichever
imposes the more stringent restrictions shall prevail.

INTERPRETATION
In the interpretation and application of this [ordinance/regulation], all provisions shall be: 1}

considered as minimum requirements; 2) liberally construed in favor of the governing body, and; 3)
deemed neither to limit nor repeal any other powers granted under State statutes.
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3.6

3.7

4.0

4.1

4.2

4.3

OR

WARNING AND DISCLAIMER OF LIABILITY

The degree of flood protection required by this [ordinance/regulation] is considered the
minimum reasonable for regulatory purposes and is based on scientific and engineering
consideration and research. Larger floods can and will occur on rare occasions. Flood heights
may be increased by man-made or natural causes. This [ordinance/regulation] does not imply or
guarantee that land outside the Special Flood Hazard Area or uses permitted in such areas will be
free from flooding and flood damages. This {ordinance/regulation] shall not create liability on
the part of the [Municipality] or by any officer or employee thereof for any flood damages that
result from reliance on this [ordinance/regulation] or any administrative decision lawfully made
thereunder. The [Municipality], its officers and employees shall assume no Hability for another
person’s reliance on any maps, data or information provided by the [Municipality].

SEVERABILITY
If any section, subsection, paragraph, sentence, clause, or phrase of this [ordinance/regulation]
should be declared invalid for any reason whatsoever, such decision shall not affect the remaining

portions of this [ordinance/regulation], which shall remain in full force and effect; and to this
end the provisions of this [ordinance/regulation] are hereby declared to be severable.

ADMINISTRATION

DESIGNATION OF THE LOCAL ADMINISTRATOR

The [title of local administrator] is hereby appointed to administer, implement and enforce the
provisions of this [ordinance/regulation].

CERTIFICATION

Where required under this [ordinance/regulation], a Connecticut registered professional engineer or
architect shall certify that the design and methods of construction are in accordance with accepted
standards of practice for meeting the provisions of this jordinance/regulation]. Such certification
must be provided to the [title of local administrator].

ESTABLISHMENT OF THE FLOODPLAIN DEVELOPMENT PERMIT

A Floodplain Development Permit shall be required in conformance with the provisions of this
[ordinance/regulation] prior to the commencement of any development activities. Permits issued
under this jordinance/regulation] shall expire if actual construction of a permitted structure does
not commence within one hundred and eighty (180) days of the permit approval date.

ESTABLISHMENT OF THE FLOOD MANAGEMENT SECTION OF THE
[DEVELOPMENT/BUILDING/ZONING] PERMIT

The flood management section of the [Development/Building/Zoning] Permit must be
completed in conformance with the provisions of this [ordinance/regulation] prior to the
commencement of any development activities. Permits issued under this [ordinance/regulation]
shall expire if actual construction of a permitted structure does not commence within one hundred
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4.4

and eighty (180) days of the permit approval date.
PERMIT APPLICATION PROCEDURES

A [floodplain development/development/building/zoning] permit is hereby established for all
construction and other development to be undertaken in Special Flood Hazard Areas in this
community. Prior to any development activities, application for a [floodplain
development/development/building/zoning] permit shall be made to the [title of local
administrator] on forms provided and may include, but not be limited to, plans in duplicate drawn
to scale showing, at a minimum, the property lines and location of the parcel; the nature, location,
dimensions, and elevations of the area in question; limit and extent of the 100-year floodplain and/or
floodway boundary and base flood elevation(s); existing and proposed structures, fill, storage of
materials, drainage facilities and the location of the foregoing. Specifically, the following
information is required to be submitted to the [title of local administrator]:

4.4.1 Application Stage
The applicant shall provide at least the following information, where applicable. Additional
information may be required on the permit application form.

4.4.1.1 Base flood elevation (BFE) for the site in question as determined in the FEMA
Flood Insurance Study (FIS) or Flood Insurance Rate Map (FIRM). The FIS flood
profiles provide more accurate BFE data than the FIRM. The extent of the 100-
year floodplain and floodway must be depicted with a boundary line on any site
plans and shown in relation to existing and proposed structures or development;
4.4.1.2 Elevation in relation to mean sea level of the proposed lowest floor,
including basement, of all new construction, substantial improvements or repairs to
structures that have sustained substantial damage;
4.4.1.3 Elevation in relation to mean sea level to which any non-residential new
construction, substantial improvements or repair to structures that have sustained
substantial damage will be dry flood-proofed;
4.4.1.4 Description of the extent to which any watercourse will be altered or relocated as a
result of the proposed development. Computations by a licensed professional
engineer must be submitted that demonstrate that the altered or relocated segment
will provide equal or greater conveyance than the original stream segment. The
applicant must submit any maps, computations or other materials required by the
Federal Emergency Management Agency (FEMA) in order to officially amend or
revise the Flood Insurance Rate Map. The applicant must pay any fees or other costs
assessed by FEMA for this purpese. The applicant must also provide assurances
that the conveyance capacity of the altered or relocated stream segment will be
maintained;
4.4.1.5 A statement and supporting documentation (all costs of project, market value of
structure, etc.) verifying that the proposed alterations to an existing structure meets
or does not meet the criteria of the substantial improvement and/or substantial
damage definition. If a development meets the definition of substantial
improvement and/or substantial damage, the structure must be brought into
compliance with all floodplain regulations as if it was new construction;
4.4.1.6 Where applicable the following certifications by a Connecticut registered engineer or
architect are required, and must be provided to the [title of local administrator].
The design and methods of construction must be certified to be in accordance with
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accepted standards of practice and with the provisions of Section 5.3.

(a) Non-residential flood-proofing must meet the provisions of Section 5.3.1.2;

(b) Fully enclosed areas below the base flood elevation (BFE) must meet the
minimum design criteria in Section 5.3.1.3;

{¢) No (0.00) increase in floodway water surface elevations are allowed. Any
development in a floodway must meet the provisions of Section 5.3.4;

4.4.2 Construction Stage
Upon completion of the applicable portion of construction, the applicant shall provide
verification to the [title of local administrator] of the following as is applicable:

4.4.2.1. Lowest floor elevation shall be verified for:

(@) A structurein Zones A, AE, A1-30, AO or AH is the top of the lowest floor
(including basement);

(b) A non-residential structure which has been dry flood-proofed is the elevation to
which the flood-proofing is effective (Note: For insurance purposes, a dry
flood-proofed, non-residential structure is rated based on the elevation of its
lowest floor unless it is floodproofed to one foot above the BFE.);

4.4.2.2 Deficiencies detected by the review of the above listed shall be corrected by the
permit holder immediately and prior to further progressive work being permitted
to proceed. Failure to submit the survey or failure to make said corrections
required hereby, shall be cause to issue a stop-work order for the project.

4.5 DUTIES AND RESPONSIBILITIES OF THE LOCAL ADMINISTRATOR
Duties of the [title of local administrator] shall include, but not be limited to:

4.5.1 Review all permit applications for completeness, particularly with the requirements of
Section 4.4.1.
4.5.2 Review all permit applications to determine whether the proposed development and
building sites will be reasonably safe from flooding.
4.5.3 Review all development permits to assure that the permit requirements of this
[ordinance/regulation] have been satisfied.
4.5.4 Review all permit applications to assure that all necessary federal or state permits have
been received. Require that copies of such permits be provided and maintained on file with
the permit application. Such permits include, but are not limited to, Stream Channel
Encroachment Line (SCEL) Permit, Coastal Area Management (CAM) Permit, Water
Diversion Permit, Dam Safety Permit, and Army Corps of Engineers 401 and 404 Permits.
4.5.5 Notify the regional planning agency and affected municipality at least thirty-five (35) days
prior to a public hearing if any change of regulation or use of a flood zone will affect an
area within five hundred (500) feet of another municipality.
4.5.6 Notify the adjacent communities and the Department of Environmental Protection (DEP),
Inland Water Resources Division, prior to any alteration or relocation of a watercourse, and
submit evidence of such notification to the Federal Emergency Management Agency.
4.5.7 Assure that maintenance is provided within the altered or relocated portion of said
watercourse so that the flood carrying capacity is not diminished.
4.5.8 Obtain, record and maintain the elevation (in relation to mean sea level} of the lowest floor
(including basement) of all new construction, substantial improvements or repair to a
structure that has sustained substantial damage.
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5.0

5.1

4.5.9 Obtain, record and maintain the elevation (in relation to mean sea level) to which the new
construction, substantial improvement or repair to a structure that has sustain substantial
damage has been flood-proofed.

4.5.10 When flood-proofing is utilized for a particular structure, the {title of local administrator]
shall obtain certification from a registered professional engineer or architect, in accordance
with Section 5.3.1.2.

4.5.11 Where interpretation is needed as to the exact location of boundaries of the area of special
flood hazard (for example, where there appears to be a conflict between a mapped boundary

and actual field conditions) the [title of local administrator] shall make necessary
interpretation. The person contesting the location of the boundary shall be given a
reasonable opportunity to appeal the interpretation as provided in this
[ordinance/regulation).

4.5.12 Require the applicant to provide base flood elevation data for all proposed development,
including manufactured home parks and subdivisions.

4.5.13 When base flood elevation data or floodway data have not been provided in accordance
with Section 3.2 and Section 4.4, the [title of Jocal administrator] shall obtain, review and
reasonably utilize any base flood elevation and floodway data available from a federal, state
or other source in order to administer the provisions of Section 5.0.

4.5.14 All records pertaining to the provisions of this [ordinance/regulation] shall be obtained
and maintained in the office of the [title of local administrator].

4.5.15 Upon completion of the permitted development and prior to issuance of a Certificate of
Occupancy (CO), necessary as-built surveys (prepared by a Connecticut Licensed
Professional as per Connecticut State Statutes) and engineering and architectural
certifications shall be provided to the [title of local administrator] demonstrating

compliance with the approved plans and standards set forth in Section 4.4.

PROVISTIONS FOR FL.OOD HAZARD REDUCTION
GENERAL STANDARDS

In all Special Flood Hazard Areas (SFHAs) the following provisions are required:

5.1.1 New construction, substantial improvements, and structures that have sustained substantial
damage shall be constructed using methods and practices that minimize flood damage.

5.1.2 New construction, substantial improvements, and structures that have sustained substantial
damage shall be constructed with materials and utility equipment resistant to flood damage.

5.1.3 New construction, substantial improvements, and repairs to structures that have sustained
substantial damage shall be anchored to prevent flotation, collapse or lateral movement of
the structure resulting from hydrodynamic and hydrostatic loads, including the effects of
bucyancy.

5.1.4 New construction, substantial improvements and repair to structures that have sustained

substantial damage cannot be constructed or located entirely or partially over water unless
they are a functionally dependent use or facility.
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5.1.5 Electrical, heating, ventilation, plumbing, air conditioning equipment, HVAC ductwork,
and other service facilities, or any machinery or utility equipment or connections servicing
a structure shall be elevated to or above the base flood elevation (BFE) to prevent water
from entering or accumulating within the components during conditions of flooding. This
includes, but is not limited to, farnaces, oil or propane tanks, air conditioners, heat pumps,
hot water heaters, ventilation ductwork, washer and dryer hook-ups, electrical junction
boxes, and circuit breaker boxes.

5.1.6 New and replacement water supply systems shall be designed to minimize or eliminate
infiltration of flood waters into the system.

5.1.7 New and replacement sanitary sewage systems shall be designed to minimize or eliminate
infiltration of flood waters into the system and discharges from the system into flood
wafers.

5.1.8 On-site waste disposal systems shall be located and constructed to avoid impairment to
them or contamination from them during flooding.

5.1.9 Above-ground storage tanks (oil, propane, etc.) which are located outside or inside of the
structure must either be elevated above the base flood elevation (BFE) on a concrete pad, or
be securely anchored with tie-down straps to prevent flotation or lateral movement, have the
top of the fill pipe extended above the BFE, and have a screw fill cap that does not allow for
the infiltration of flood water.

5.2.10In any portion of a watercourse that is altered or relocated, the flood carrying capacity must
be maintained. Notify adjacent communities and the Connecticut Department of
Environmental Protection (DEP), Inland Water Resources Division prior to any alteration or
relocation of a watercourse.

5.1.11 If any portion of a structure lies within the Special Flood Hazard Area (SFHA), the entire
structure is considered to be in the SFHA. The entire structure must meet the
construction requirements of the flood zone. The structure includes any attached
additions, garages, decks, sunrooms, or any other structure attached to the main structure.
Decks or porches that extend into a more restrictive flood zone will require the entire
structure to meet the standards of the more restrictive zone.

5.1.12 If a structure lies within two or more flood zones, the construction standards of the most
restrictive zone apply to the entire structure (i.e., V zone is more restrictive than A zone;
structure must be built to the highest BFE). The structure includes any attached additions,
garages, decks, sunrooms, or any other structure attached to the main structure. (Decks or
porches that extend into a more restrictive zone will require the entire structure to meet the
requirements of the more restrictive zone.)
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5.2

5.1.13 Compensatory Storage. The water holding capacity of the floodplain, except those areas
which are tidally influenced, shall not be reduced. Any reduction caused by filling, new
construction or substantial improvements involving an increase in footprint to the
structure, shall be compensated for by deepening and/or widening of the floodplain.
Storage shall be provided on-site, unless easements have been gained from adjacent
property owners; it shall be provided within the same hydraulic reach and a volume not
previously used for flood storage; it shall be hydraulically comparable and incrementally
equal to the theoretical volume of flood water at each elevation, up to and including the
100-year flood elevation, which would be displaced by the proposed project. Such
compensatory volume shall have an unrestricted hydraulic connection to the same
waterway or water body. Compensatory storage can be provided off-site if approved by
the municipality.

5.1.14 Equal Conveyance. Within the floodplain, except those areas which are tidally
influenced, as designated on the Flood Insurance Rate Map (FIRM) for the community,
encroachments resulting from filling, new construction or substantial improvements
involving an increase in footprint of the structure, are prohibited unless the applicant
provides certification by a registered professional engineer demonstrating, with supporting
hydrologic and hydraulic analyses performed in accordance with standard engineering
practice, that such encroachments shall not result in any (0.00 feet) increase in flood levels
(base flood elevation). Work within the floodplain and the land adjacent to the floodplain,
including work to provide compensatory storage shall not be constructed in such a way so
as to cause an increase in flood stage or flood velocity.

STANDARDS FOR WATERCOURSES WITHOUT ESTABLISHED BASE FLOOD

ELEVATIONS (UN-NUMBERED A ZONE), ADOPTED FLOODWAYS AND/OR FLLOOD

MAPPING

5.2.1 The [title of local administrator]| shall require base flood elevation (BFE) data be provide
with any application for new construction, substantial improvement, repair to structures
which have sustained substantial damage or other development in Zone A without a FEMA-
published BFE (un-numbered A Zone). The [title of local administrator] shall obtain,
review and reasonably utilize any BFE and floodway data available from a federal, state or
other source, including data developed for subdivision proposals, as criteria for requiring
that new construction, substantial improvements, repair to structures which have sustained
substantial damage or other development in un-numbered A Zones on the community’s
Flood Insurance Rate Map (FIRM) meet the standards in Section 4.4 and Section 5.3. If no
BFE can be determined, the lowest floor, including basement, must be elevated to two (2)
feet above the highest adjacent grade next to the structure.

5.2.2 When BFEs have been determined within Zones A1-30 and AE on the community’s FIRM
but a regulatory floodway has not been designated, the ftitle of local administrator] must
require that no new construction, substantial improvements, repair to structures which have
sustained substantial damage or other development, including fill, shall be permitted which
will increase the water surface clevation of the base flood more than one (1.0) foot at any
point within the community when all existing and anticipated development is considered
cumulatively with the proposed development.
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5.2.3 The [title of local administrator] may request floodway data of an applicant for
watercourses without FEMA-published floodways. When such data is provided by an
applicant or whenever such data is available from any other source (in response to the
municipality’s request or not), the community shall adopt a regulatory floodway based on
the principle that the floodway must be able to convey the waters of the base flood without
increasing the water surface elevation more than one (1.0) foot at any point within the
commumnity.

5.2.4 The ltitle of local administrator] shall obtain, review and reasonably utilize any BFE and
floodway data available from a federal, state or other source, as criteria for requiring that
new construction, substantial improvements, repair to structures which have sustained
substantial damage or other development in any area of potential, demonstrable or historical
flooding within the community meet the standards in Section 4.4 and Section 5.3.

5.2.5 Under the provisions of 44 CFR Chapter 1, Section 65.12, of the National Flood Insurance
Program regulations, a community may approve certain development in Zones Al1-30, AF,
AH, on the community’s FIRM which increases the water surface elevation of the base flood
by more than one (1.0) foot, provided that the community first completes all of the provisions
required by Section 65.12.

5.3 SPECIFIC STANDARDS

5.3.1 Construction Standards in Special Flood Hazard Arcas (SFHA), Zones A, A1-30, AE.
5.3.1.1 Residential Construction.

All new construction, substantial improvements, and repair to structures that have
sustained substantial damage which are residential structures shall have the bottom of
the lowest floor, including basement, elevated to or above the base flood elevation
(BFE). Electrical, plumbing, machinery or other utility equipment that service the
structure must be elevated to or above the BFE.

5.3.1.2 Non-Residential Construction.

All new construction, substantial improvements, and repair to structures that have
sustained substantial damage which are commercial, industrial or non-residential
structures shall:
(a) Have the bottom of the lowest floor, including basement, elevated to or above the
base flood elevation (BFE); or
(b) In lieu of being elevated, non-residential structures may be dry flood-proofed to one
(1) foot above the BFE provided that together with all attendant utilities and sanitary
facilities the areas of the structure below the required elevation are watertight with
walls substantially impermeable to the passage of water, and provided that such
structures are composed of structural components having the capability of resisting
hydrostatic and hydrodynamic loads and the effects of buoyancy. A Connecticut
registered professional engineer or architect shall review and/or develop structural
design specifications and plans for the construction, and shall certify that the design
and methods of construction are in accordance with acceptable standards of practice
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for meeting the provisions of this section. Such certification shall be provided to the

[title of local administrator] on the FEMA Floodproofing Certificate, Form 81-63.
{c) Flectrical, plumbing, machinery or other utility equipment that service the structure
must be elevated to or above the BFE.

5.3.1.3 Fully Enclosed Areas Below The Base Flood Elevation Of Elevated Buildings.

All new construction, substantial improvements, or repair of substantial damage to
residential or non-residential structures that include fully enclosed areas formed by a
foundation and other exterior walls below the base flood elevation (BFE) of an
elevated building, shall be designed to preclude finished living space and be designed
to allow for the entry and exit of flood waters to automatically equalize
hydrostatic flood forces on exterior walls (wet flood-proofing). Designs for complying
with this requirement must either be certified by a Connecticut registered professional
engineer or architect, or meet the following minimum criteria listed in sections (a)-(g)
below:
(a) Provide a minimum of two (2) openings (hydraulic flood vents) having a total net
area of not less than one square inch for every one square foot of enclosed area
subject to flooding. These hydraulic openings must be located on at least two
different walls. Only the area (square footage) that lies below the BFE can be used
in the calculation of net arca of vents required. If the structure has more than one
enclosed area, openings must be installed in the exterior walls of each enclosed area
so that flood waters can enter directly from the outside;
{(b) The bottom of all openings shall be no higher than one (1)} foot above grade. At
least one side of the structure’s fully enclosed area must be at or above grade. Fill
placed around the foundation walls must be graded so that the elevation inside the
enclosed area is equal to or higher than the adjacent outside elevation on at least
one side of the building. The finished floor of the enclosed area shall be no lower
than the bottom of the foundation openings. The foundation slab of a residential
structure, including the slab of a crawlspace, must be set equal to the outside
finished grade on at least one side of the building;
(c) The openings may be equipped with screens, louvers, valves or other coverings
or devices provided they permit the automatic entry and exit of flood waters in both
directions without any external influence or control such as human intervention,
including the use of electrical and other non-automatic mechanical means. Other
coverings may be designed and certified by an engineer or approved by the
[title of local administrator];
{(d) The area cannot be used as finished living space. Use of the enclosed area shall be
the minimum necessary and shall only be used for the parking of vehicles, building
access or limited storage. Access to the enclosed area shall be the minimum
necessary to allow for the parking of vehicles (garage door) or limited storage of
maintenance equipment used in connection with the premises (standard exterior
door) or entry to the living area (stairway or elevator). The enclosed area shall not be
used for human habitation or partitioned into separate rooms;
(e) All interior walls, floor, and ceiling materials located below the BFE shall be
unfinished and resistant to flood damage.
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(f) Electrical, plumbing, HVAC ductwork, machinery or other utility equipment and
connections that service the structure (including, but not limited to, furnaces, oil or
propane tanks, air conditioners, heat pumps, hot water heaters, ventilation, washers,
dryers, electrical junction boxes, circuit breaker boxes and food freezers) are
prohibited in the fully enclosed area below the BFE. Ultilities or service equipment
located in this enclosed area, even if elevated above the BFE in the space, will
subject the structure to increased flood insurance rates.
() A residential building with a structurally attached garage having the floor slab below
the BFE is considered an enclosed arca below the BFE and must meet the
standards of Sections 5.3.1.3 (a)-(f). A garage attached to a residential structure,
constructed with the garage floor slab below the BFE, must be designed to allow for
the automatic entry and exit of floodwaters in both directions. Flood openings or
vents are required in the exterior walls of the garage or in the garage doors. The
human intervention necessary to open garage doors when flooding occurs is not an
acceptable means of meeting the openings requirements. In addition to the automatic
entry of floodwaters, the areas of the garage below BFE must be constructed with
flood resistant materials. Garages attached to non-residential structures must also
meet the aforementioned requirements or be dry floodproofed as per the requirements
of Section 5.3.1.2.

5.3.2 Manufactured (Mobile) Homes and Recreational Vehicles (RVs).
5.3.2.1 In all Special Flood Hazard Areas (SFHA), any manufactured (mobile) homes to be

newly placed, undergoing a substantial improvement or repaired as a result of
substantial damage, shall be elevated so that the bottom of the lowest floor is at or above
the base flood elevation (BFE). The manufactured home must also meet all the
construction standards per Section 5.3.1. This includes SFHAs outside a manufactured
home park or subdivision, in a new manufactured home park or subdivision, in an
expansion to an existing manufactured home park or subdivision, or on a site in an
existing park which a manufactured home has incurred substantial damage as a result of
a flood.

5.3.2.2 All manufactured (mobile) homes within a SFHA shall be placed on a permanent
foundation which itself is securely anchored and to which the structure is securely
anchored so that it will resist flotation, lateral movement and hydrostatic pressures.
Anchoring may include, but not be limited to, the use of over-the-top or frame ties
to ground anchors.

5.3.2.3 All manufactured (mobile) homes within a SFHA. shall be installed using methods and
practices which minimize flood damage. Adequate access and drainage should be
provided. Elevation construction standards include piling foundations placed no
more than ten (10) feet apart, and reinforcement is provided for piers more than six
(6) feet above ground level.

5.3.2.4 Recreational vehicles placed on sites within a SFHA shall either (i) be on the site for
fewer than 180 consecutive days, and (ii) be fully licensed and ready for highway use,
OR (iii) meet all the general standard of Section 5.1 and the elevation and anchoring
requirement of Section 5.3.2.1, 5.3.2.2, and 5.3.2.3. A recreational vehicle is ready

5.3.3 Floodways
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Located within Special Flood Hazard Areas (SFHA) are areas designated as floodways on
the community’s Flood Insurance Rate Maps (FIRM) or Flood Boundary and Floodway
Maps (FBFM). Since the floodway is an extremely hazardous area due to the velocity of
flood waters which carry debris, potential projectiles and has erosion potential, no
encroachments, including fill, new construction, substantial improvements, repairs to
substantially damaged structures and other developments shall be permitted unless
certification, with supporting technical data, by a Connecticut licensed professional engineer
is provided demonstrating that encroachments shall not result in any (0.00 feet) increase in
flood levels during occurrence of the base flood discharge. Fences in the floodway must be
aligned with the flow and be of an open design. A permit may be given which allows
encroachments resulting in increases in base flood elevations provided the community first
obtains a conditional floodway revision by meeting the requirements of C.F.R. 44, Chapter 1,
Subsection 65.12.

Standards for Development in Areas of Shallow Flooding (Zones AO and AH)

Located within the Special Flood Hazard Arcas (SFHA) are areas designated as shallow
flooding areas (AO and AH Zones). These arcas have flood hazards associated with base
flood depths of one (1) to three (3) feet where a clearly defined channel does not exist and
where the path of flooding is unpredictable and indeterminate. In AO and AH zones, the
following provisions apply:

5.3.4.1 For residential structures, all new construction, substantial improvements and
repair to structures that have sustained substantial damage shall have the lowest
floor, including basement, elevated to the depth number specified on the Flood
Insurance Rate Map (FIRM), in feet, above the highest adjacent grade. If no depth
number is specified, the lowest floor, including basement, shall be elevated, at least
two (2} feet above the highest adjacent grade.

5.3.4.2 For non-residential structures, all new construction, substantial improvements and
repair to structures that have sustained substantial damage shali:

(a) Have the lowest floor, including basement, elevated to the depth number
specified on the Flood Insurance Rate Map (FIRM), in feet, above the highest
adjacent grade. If no depth number is specified, the lowest floor, including
basement, shall be elevated at least two (2) feet above the highest adjacent grade;
or

(b) Together with attendant utility and sanitary facilities be completely flood-
proofed to or above the depth number, in feet, specified on the FIRM above
the highest adjacent grade, or if no depth number is specified at least two (2)

feet above the highest adjacent grade, so that any space below that level 1s
watertight with walls substantially impermeable to the passage of water and
with structural components having the capability of resisting hydrostatic and
hydrodynamic loads and effects of buoyancy. Designs for complying with this
requirement must be certified by either a Connecticut licensed professional
engineer or architect.
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6.0

7.0

7.1

7.2

5.3.4.3 On-site drainage for all proposed structures in AO and AH Zones located on
slopes shall provide adequate drainage paths to guide flood waters around and
away from such structures.

DESIGN STANDARDS FOR SUBDIVISION PROPOSALS

If a proposed subdivision, including the placement of a manufactured home park or subdivision, is
located in a Special Flood Hazard Area (SFHA) the following requirements shall apply:

6.1 All subdivision proposals shall be consistent with the need to minimize flood damage;
6.2 All subdivision proposals shall have public utilities and facilities such as sewer, gas, electrical
and water systems located and constructed to minimize flood damage;

6.3 All subdivision proposals shall have adequate drainage provided to reduce exposure to flood
hazards; and

6.4 In all special flood hazard areas where base flood elevation (BFE) data is not available, the
applicant shall provide a hydrologic and hydraulic engineering analysis performed by a
Connecticut licensed professional engineer that generates BFEs for all subdivision proposals and
other proposed development, including manufactured home parks and subdivisions. The [title of
local administrator] shall require the applicant to provide BFE data for all subdivision
proposals, including manufactured home parks and subdivisions, as per Section 4.5.12.

VARIANCE PROCEDURES

ESTABLISHMENT OF VARIANCE PROCESS

7.1.1 The [local appeal board], as established by the [Municipality], shall hear and decide
appeals and requests for variances from the requirements of this jordinance/regulation).
7.1.2 The [local appeal board] shall hear and decide appeals when it is alleged there is an
error in any requirement, decision or determination made by the [title of local
administrator] in the enforcement or administration of this [ordinance/regulation].
7.1.3 Any person aggrieved by the decision of the [local appeal board] or any person
owning land which abuts or is within a radius of one hundred (100) feet of the land in
question may appeal within fifteen (15) days after such decision to the State Superior Court
of [Judicial District], as provided in Section 8-8 of the General Statutes of Connecticut.
7.1.4 The [local administrator] shall maintain the records of all appeal actions and report any
variances to the Federal Emergency Management Agency (FEMA) upon request.

SPECIFIC SITUATION VARIANCES
7.2.1 Buildings on a Historic Register

Variances may be issued for the reconstruction, rehabilitation or restoration of structures
listed on the National Register of Historic Places, the State Inventory of Historic Places, or
any locally-adopted historic district without regard to the procedures set forth in the
remainder of this section and provided the proposed reconstruction, rehabilitation or
restoration will not result in the structure losing its historical designation.

7.2.2 Functionally Dependent Use or Facility
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7.3

Variances may be issued for new construction and substantial improvements and other
development necessary for the conduct of a functionally dependent use or facility

provided the structure or other development is protected by methods that minimize flood
damage, creates no additional threat to public safety and meet all the requirements of Section
8.4.

7.2.3 Floodway Prohibition

Variances shall not be issued within any designated floodway if any increase in
flood levels during the base flood discharge would result.

CONSIDERATIONS FOR GRANTING OF VARIANCES

In passing upon such applications, the [local appeal board] shall consider all technical
evaluations, all relevant factors, all standards specified in other sections of this
[ordinance/regulation] and the items listed below as 7.3.1 — 7.3.11. Upon consideration of these
factors and the purposes of this [ordinance/regulation], the [local appeal board] may attach such

conditions to the granting of variances as it deems necessary to further the purposes of this
[ordinance/regulation).

7.3.1 The danger that materials may be swept onto other lands to the injury of others;
7.3.2 The danger to life and property due to flooding or erosion damage;

7.3.3 The susceptibility of the proposed facility and its contents to flood damage and the
effect of such damage on the individual owner;

7.3.4 The importance of the services provided by the proposed facility to the community;

7.3.5 The necessity of the facility to waterfront location, in the case of a functionally dependent
facility;

7.3.6 The availability of alternative locations not subject to flooding or erosion damage for the
proposed use;

7.3.7 'The compatibility of the proposed use with existing and anticipated development;

7.3.8 The relationship of the proposed use to the comprehensive plan and floodplain management
program for that area;

7.3.9 The safety access to the property in times of flood for ordinary and emergency vehicles;

7.3.10 The expected heights, velocity, duration, rate of rise and sediment transport of the
flood waters and the effects of wave action, if applicable, expected at the site; and

7.3.11 The costs of providing governmental services during and after flood conditions
including maintenance and repair of public utilities and facilities such as sewer,
gas, elecirical and water systems, and streets and bridges.
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7.4 CONDITIONS FOR VARIANCES

7.4.1 Variances shall only be used upon a determination that the variance is the minimum necessary
to afford relief considering the flood hazard; and in the instance of a historical building, a
determination that the variance is the minimum necessary as not to destroy the historic
character and design of the building and result in the loss of historic designation of the
building. Variances pertain to a piece of property and are not personal in nature. A properly
issued variance is granted for a parcel of property with physical characteristics so unusual
that complying with the regulation would create an exceptional hardship to the applicant or
the surrounding property owners. Those characteristics must be unique to that property and
not be shared by adjacent parcels. For example, economic or financial hardship is not
sufficient cause for a variance, nor are inconvenience, aesthetic considerations, physical
handicaps, personal preferences or disapproval of one’s neighbors.

7.4.2 Variances shall only be used upon (i) a showing of good and sufficient cause, (ii) a
determination that failure to grant the variance would result in exceptional hardship, and; (iii)
a determination that the granting of a variance will not result in increased flood heights,
additional threats to public safety, extraordinary public expense, create nuisance, damage the
rights or property values of other persons in the area, cause fraud on or victimization of the
public, or conflict with existing local laws, ordinances or regulations. Only hardships that
are based on unusual or unique physical characteristics of the property in question,
characteristics that are not shared by adjacent parcels, shall quality to meet subsection (ii)
above. Claims of hardship based on the structure, on economic gain or loss, or on personal
or self-created circumstances are not sufficient cause for the granting of a variance.

7.4.3 No variance may be issued within a regulatory floodway that will result in any increase in
the 100-year flood levels. A variance may be issued for new construction, substantial
improvements and other development necessary for the conduct of a “functionally dependent
use” provided that there is good and sufficient cause for providing relief; and the variance
does not cause a rise in the 100-year flood level within a regulatory floodway. The structure
and other development must be protected by methods that minimize flood damages.

7.4.4 Any applicant to whom a variance is granted shall be given written notice that the structure
will be permitted to be built with the lowest floor elevation below the base flood elevation
(BFE) and the elevation, and that the cost of flood insurance will be commensurate with the
increased risk resulting from the lowest floor elevation.

8.0 ENFORCEMENT

8.1  Each [Floodplain/Development/Building/Zoning] Permit shall authorize, as a condition of
approval, the [title of local administrator| or designated agents to make reguiar inspections
of the subject property. The [title of local administrator] or designated agents are also
authorized to inspect any property in a Special Flood Hazard Area (SFHA) where it appears
that violations of these regulations may be taking place.

8.2 If the [title of local administrator] finds that any person is undertaking any construction,
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substantial improvement, filling, or any other activity or maintaining a condition which in
violation of these regulations, the [title of local administrater] shall:

8.2.1 Issue a written order by certified mail, return receipt requested, to the subject
property owner, ordering that the activity cease and ordering the property owner to
either seed to obtain a [Floodplain Development/Building/Zoning] Permit prior to
continuing with the activity or, if appropriate, ordering that all violations and/or
obstructions be removed from the Special Flood Hazard Area (SFHA) immediately.

8.2.2 Notify the [Building Official/Inspector] and request that any
[floodplain/building/zoning/development] permit(s) in force be revoked or
suspended and that a stop work order be issued.

8.2.3 The [title of local administrator] may suspend or revoke a Floodplain Development
Permit if it is found that the applicant has not complied with the terms, conditions or
limitations set forth in the permit or has exceeded the scope of work as set forth in the
application including application plans. Prior to revoking any permit, the [title of
local administrator] shall issue notice to the permittee, personally or by certified
mail, return receipt requested, setting forth the facts or conduct which warrants the
intended action.

8.2.4 Failure to comply with any written order issued under this section shall be
considered a violation of these regulations and is subject to the penalties described in
Section 10.0.

8.2.5 In the event violations or obstructions are not promptly removed from the Special
Flood Hazard Area (SFHA), the [title of local administrator] may cause such
removal and remediation work to be performed utilizing bond money held in escrow

pursuant to Section 3.0 of this [ordinamnce/regulation], or may direct the [director
of public works or appropriate agent} to cause such work to be done and to place
a lien against the property.

8.2.6 Any person subjected to enforcement action pursuant to this
[ordinance/regulation], may appeal any requirement, decision, or determination of
the [title of local administrator] to the [local appeals board], in accordance with
Section 6.0 of this [ordinance/regulation]. Such person shall provide such
information as necessary including appropriate certifications from a registered
professional engineer or architect in order to substantiate the claim that the
requirement, decision, or determination of the [title of local administrator] was in
error or unwarranted.

9.0 PENALTIES FOR VIOLATION

Aay violation of the provisions of this {ordinance/regulation] or failure to comply with any of its
requirements, including violation of conditions and safeguards established in connection with grant
of variances or special exceptions, shall constitute a misdemeanor. Any person who violates this
[ordinance/regulation] or fails to comply with any of its requirements shall, upon conviction
thereof, be fined a penalty of [$250.00] per day [or imprisoned for not more than ten (10) days
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for each day of violation, or both,] and in addition shall pay all costs and reasonable legal fees
involved in the case. Nothing herein contained shall prevent the [Municipality] from taking such
lawful action as is necessary to prevent or remedy any violation,
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FLOODWAY RESTRICTIONS

The boundaries of the floodway are determined by simulating encroachments, or loss of
conveyance, on each side of the floodplain. Portions of the floodplain are assumed in the model
to be “filled in” or otherwise obstructed on each side resulting in equal reductions in conveyance
of floodwaters. Under NFIP minimum standards, the allowable degree of encroachment is
“limited” by a maximum increase in water surface elevation of one foot at any point along the
watercourse, This concept was developed on the concept that increases of less than one foot
would not result in dangerous increases in flood flow velocity. However, since the studies
developed using this concept did not account for watershed hydrology changes such as increased
runoff, use of the one foot rise floodway may allow for too much development in the flood fringe,
reducing floodwater storage capacity and accelerating flood flow velocity, leading to actual flood
increases of well over one foot, as well as increased erosion and other detrimental impacts. A
community may impose stricter floodway standards than the NFIP minimum of one foot of rise.
A new floodway standard can impose no rise or a lower rise, such as 0.5 foot, 0.1 or 0.01
foot. Generally, the smaller the allowable rise, the greater the portion of the 100-year floodplain
that is reserved as floodway. Stricter regulations can prohibit all development within the
floodway, with a 0.00 foot rise.

MODEL L ANGUAGE: Change the standard one (1.0) foot rise in sections 5.2.2 and
5.2.3 to a lower number, such as 0.5, 0.1, 0.01 or 0.00 foot.

5.2 STANDARDS FOR WATERCOURSES WITHOUT ESTABLISHED BASE FL.OOD

ELEVATIONS (UN-NUMBERED A ZONE) OR WITH FL.OOD ELEVATIONS BUT NO
ADOPTED FLOODWAY

5.2.2 When BFEs have been determined within Zones A1-30 and AE on the community’s FIRM
but a regulatory floodway has not been designated, the [title of local administrator] must
require that no new construction, substantial improvements, repair to structures which have
sustained substantial damage or other development, including fill, shall be permitted which
will increase the water surface elevation of the base flood more than one (1.0} foot at any
point within the community when all existing and anticipated development is considered
cumulatively with the proposed development.

5.2.3 The [title of local administrator] may request floodway data of an applicant for
watercourses without FEMA-published floodways. When such data is provided by an
applicant or whenever such data is available from any other source (in response to the
municipality’s request or not), the community shall adopt a regulatory floodway based on
the principle that the floodway must be able to convey the waters of the base flood without
increasing the water surface elevation more than one (1.0) foot at any point along the
watercourse.



FREEBOARD

Freeboard is an additional height requitement above the base flood elevation (BFE) that provides a
margin of safety against unknown risks. Freeboard requirements of at least one foot for new or
substantially improved structutes can be used to account for future floodplain development,
uncertainties with the flood modeling methodologies, and factors that could contribute to flood
heights greatet than the base flood such as wave action, obsttucted bridge openings, debris and ice
jams and the effects of urbanization in a watershed.

MODEL L ANGUAGE: Change standard language in sections 5.3.1.1, 5.3.1.2, 63.2.1
(and 6.3.5.1 and 5.3.5.2 if applicable fo your community) to one foot above the base
flood elevation (BFE). Two or three feet above BFE is also acceptable,

53 SPECIFIC STANDARDS

Construction Standards in Special Flood Hazard Areas (SFHA), Zones A, Al1-30, AE.
5.3.1.1 Residential Construction.

All new construction, substantial improvements, and repair to structures that have
sustained substantial damage which are residential structures shall have the bottom of
the lowest floor, including basement, elevated one foot above the base flood elevation
(BFE). Electrical, plumbing, machinery or other utility equipment that service the
structure must be elevated to or above the BFE.

5.3.1.2 Non-Residential Construction.

All new construction, substantial improvement, and repair to structures that have
sustained substantial damage which are commercial, industrial or non-residential
structures shall:

(a) Have the bottom of the lowest floor, including basement, elevated one foot above
the base flood elevation (BFE); or

5.3.2 Manufactured (Mobile) Homes and Recreational Vehicles (RVs).

5.3.2.1 Inall Special Flood Hazard Areas (SFHA), any manufactured (mobile) homes o be
newly placed, undergoing a substantial improvement or repaired as a result of

substantial damage, shall be elevated so that the bottom of the lowest floor is one
foot above the base flood elevation (BFE). The manufactured home must also meet

all the construction standards per Section 5.3.1. This includes SFHAs outside a

manufactured home park or subdivision, in a new manufactured home park or

subdivision, in an expansion to an existing manufactured home park or subdivision,

or on a site in an existing park which a manufactured home has incurred substantial

damage as a result of a flood.



5.3.4 Standards for Development in Areas of Shallow Flooding (Zones AQ and AH)

Located within the Special Flood Hazard Areas (SFHA) are areas designated as shallow
flooding areas (AO and AH Zones). These areas have flood hazards associated with base
flood depths of one (1) to three (3) feet where a clearly defined channel does not exist and
where the path of flooding is unpredictable and indeterminate. In AO and AH zones, the
following provisions apply:

5.3.4.1 For residential structures, all new construction, substantial improvements and
repair to structures that have sustained substantial damage shall have the lowest
floor, including basement, clevated to one foot above the depth number specified on
the Flood Insurance Rate Map (FIRM), in feet, above the highest adjacent grade. If
no depth number is specified, the lowest floor, including basement, shall be elevated,
at least three (3) feet above the highest adjacent grade.

5.3.4.2 For non-residential structures, all new construction, substantial improvements and
repair to structures that have sustained substantial damage shall:

{(a) Have the lowest floor, including basement, elevated to one foot abave the depth
number specified on the Flood Insurance Rate Map (FIRM), in feet, above the
highest adjacent grade. If no depth number is specified, the lowest floor,
including basement, shall be elevated at least three (3) feet above the highest
adjacent grade; or

(b) Together with attendant utility and sanitary facilities be completely flood-

proofed {o or above the depth number, in feet, specified on the FIRM above
the highest adjacent grade, or if no depth number is specified at least three (3)
feet above the highest adjacent grade, so that any space below that level is
watertight with walls substantially impermeable to the passage of water and

with structural components having the capability of resisting hydrostatic and

hydrodynamic loads and effects of buoyancy. Designs for complying with this

requirement must be certified by cither a Connecticut licensed professional
engineer or architect.

CUMULATIVE SUBSTANTIAL IMPROVEMENT RULE

A single large improvement or repait project is clearly a substantial improvement no mattet how
many separate permits are issued. However, the NFIP regulations do not require that smaller
individual improvements made over 2 period of years and that add up to 50% be considered a
substantial improvement. Theoretically, the property owner could beat the system by applying for a
40% improvement project one year and applying for another 40% project the next year.
Communities can reduce flood damage by counting improvement and tepair projects camulatively
so that buildings will be brought into compliance sooner. The State of Connecticut recommends in
this model that municipalities calculate substantial improvements over a 10-year period (FEMA is a
one year minimum). However, this number can be higher, such as 15, 20, 25 year ot over the life of
the structure.

Model Definition. Change the bolded text fo the desired length of time to calculate a



substantial improvement. One year is the FEMA NFIP minimum standard. The State of
Connecticut model recommendation is 10 years.

Substantial Improvement — Any combination of repairs, reconstruction, rehabilitation, alterations,
additions or other improvements to a structure, taking place during a ten (10) year period, in which
the cumulative cost equals or exceeds fifty (50) percent of the market value of the structure as
determined at the beginning of such ten (10) year period. This term includes structures that have
incurred “substantial damage”, regardless of the actual repair work performed. For purposes of this
definition, “substantial improvement™ is considered to occur when the first alteration of any wall,
ceiling, floor, or other structural part of the building commences, whether or not that alteration
affects the external dimensions of the structure. The term does not, however, include either: (1)
Any project for improvement of a structure to correct existing violations of state or local health,
sanitary, or safety code specifications which have been identified by the local code enforcement
official and which are the minimum necessary to assure safe living conditions; or (2) Any alteration
of a “historic” structure, provided that the alteration will not preclude the structure’s continued
designation as a “historic structure”.

LOWER SUBSTANIAL IMPROVEMENT & SUBSTANTIAL DAMAGE THRESHOLD

Another way to bring more buildings into compliance with the standards for new construction is to
use a lower number than 50% in the substantial improvement and substantial damage requirement.
A building is more likely to be brought up to code sooner if the threshold is lower, such as 25%,
30% or 40%. In communities with many older buildings that are exposed to flood damage, this is
an effective means of speeding up compliance. The substantial improvement exceptions for
historic structutes and previously identified code violations can also be eliminated from the
definition in order to bring mote buildings into compliance sooner.

Mode! Definitions: Change the percent improvement or damage to a number lower
than 50% as noted below. The substantial improvement exceptions for historic
structures and previously identified code violations can also be eliminated from the
definition in order to bring more buildings into compliance sooner. The bolded text at
the end of the substantial improvement definition can be removed.,

Substantial Damage — Damage of any origin sustained by a structure, whereby the cost of restoring
the structure to its pre-damaged condition would equal or exceed fifty (50) percent of the market
value of the structure before the damage occurred.

Substantial Improvement — Any combination of repairs, reconstruction, rehabilitation, alterations,
additions or other improvements to a structure, taking place during a ten (10) year period, in which
the cumulative cost equals or exceeds fifty (50) percent of the market value of the structure as
determined at the beginning of such ten (10) year period. This term includes structures that have
incurred “substantial damage”, regardless of the actual repair work performed. For purposes of this
definition, “substantial improvement™ is considered to occur when the first alteration of any wall,
ceiling, floor, or other structural part of the building commences, whether or not that alteration
affects the external dimensions of the structure. The term does not, however, include either: (1)
Any project for improvement of a structure to correct existing violations of state or local



health, sanitary, or safety code specifications code enforcement official and which are the
minimum necessary to assure safe living conditions; or (2) Any alteration of a “historic”
structure, provided that the alteration will not preclude the structure’s continued designation
as a “historic structure”,

DRY IAND ACCESS

Fire ptevention, evacuation and rescue operations are common emergency response activities
associated with flooding. The success of these efforts greatly depends on readily available access.
To ensute access, some communities have enacted provisions requiring that all roads and other
access facilities are elevated to or above the base flood elevation.

Model Language: Add Sections 4.4.1.7 and Section 5.1.15.

4.4.1.5A statement as to whether or not there will be dry land access to the structure during the 100-year
flood event. Dry land access must be provided in Zones A, AE, A1-30, AO and AH;

5.1.15 Dry Land Access. Each new residential or non-residential development in the Special Flood
Hazard Area (Zones A, A1-30, AE, AO, AH) shall have direct access to a walkway,
driveway, or roadway whose surface elevation is not less than the base flood elevation
(BFE) and such escape route shall lead directly out of the floodplain area.

MAINTAIN ELEVATION CERTIFICATES & FLOODPROOFING CERTIFICATES

Maintaining FEMA Elevation Certificates and Floodproofing Certificates on file in the municipality
aids both local officials and residents to find elevation and floodproofing data for a structure.

Model Language: Add bold text to Section 4.4.2.1 (a) and (b). Add bolded text to
Sections 4.5.8 and 4.5.9.

4.4.2  Construction Stage
Upon completion of the applicable portion of construction, the applicant shall provide
verification to the [title of local administrator] of the following as is applicable:

4.4.2.1. Lowest floor elevation shall be verified for:

(a) A structure in Zones A, AE, A1-30, AO or AH is the top of the lowest floor
(including basement). An elevation certificate prepared by a Connecticut
licensed land surveyor, engineer or architect must be provided,;

(b) A non-residential structure which has been dry flood-proofed is the elevation to
which the flood-proofing is effective ((Note: For insurance purposes, a dry
flood-proofed, non-residential structure is rated based on the elevation of its
lowest floor unless it is floodproofed to one foot above the BFE). A FEMA



Floodproofing Certificate (FEMA Form 81-65) prepared by a Connecticut
licensed engineer or architect must be provided;

4.5.8 Obtain, record and maintain the elevation (in relation to mean sea level) of the lowest floor
(including basement) of all new construction, substantial improvements or repair to a
structure that has sustained substantial damage. The [title of local administrator] shall
require and maintain Elevation Certificates provided by the applicant and prepared by
a Connecticut licensed land surveyor, engineer or architect containing this information,

4.5.9 Obtain, record and maintain the elevation (in relation to mean sea level) to which the new
construction, substantial improvement or repair to a structure that has sustain substantial
damage has been flood-proofed. The [title of local administrator] shall require and
maintain FEMA Floodproofing Certificates for Non-Residential Structures (FEMA
Form 81-65). Floodproofing Certificate provided by the applicant and prepared by a
Connecticut licensed engineer or architect containing this information.

ENGINEERED FOUNDATIONS

Proper foundation design and construction is critical for building “survivability” in the event of a
flood. The advantage of better foundation design is essentially a hardened building envelope that
can sutvive floodwater pressures and debris impacts on exterior walls and foundation members.
This in turn reduces the potential for structural failure, which by itself can lead to failure of load
bearing supports, floor and wall to foundation connections, and ultimately floodwater intrusion into
the structure. Stronger foundations mean less flood damage, fewer repair costs, building
sustainability, and protection of the investment.

Model Language: Add the bolded text as 4.4.1.6 (d).

4.5.8.1 Where applicable the following certifications by a Connecticut registered engineer or
architect are required, and must be provided to the [title of local administrator]. The
design and methods of construction must be certified to be in accordance with accepted
standards of practice and with the provisions of Section 5.3.
{(a) Non-residential flood-proofing must meet the provisions of Section 5.3.1.2;
(b) Fully enclosed arcas below the base flood elevation (BFE) must meet the
minimum desigh criteria in Section 5.3.1.3;
(c) No (0.00) increase in floodway heights are allowed. Any development in a
floodway must meet the provisions of Section 5.3.5;
(d) Support structures and other foundation members shall be certified by a
registered professional engineer or architect as designed in accordance
with ASCE24, Flood Resistant Design and Construction,

PROHIBITING FULLY ENCLOSED AREAS BELOW BASE FLOOD ELEVATION

Fully enclosed areas below the base flood elevation, which are to be unfinished spaces allowed to



flood, ate often converted to finished living space by owners after the certificate of occupancy is
given or by a new owner who is unawate of the restrictions on this space. Prohibiting the
construction of these areas eliminates this problem.

MODEL LANGUAGE: Change Section 5.3.1.3 to the bold text below.

5.3.1.3 Fully Enclosed Areas Below The Base Flood Elevation (BFE) are prohibited for all
new construction, substantial improvements, or repairs of substantial damage to
residential or non-residential structures. These areas are formed by solid
foundation walls below the base flood elevation that are designed to allow for the
automatic entry and exit of flood waters and do not contain finished living space.

MANUFACTURED (MOBLE) HOMES AND RECREATIONAL VEHICLES

Manufactured (mobile) homes and recreational vehicles intended to be improved propetty can be
very susceptible to flood damage if not adequately anchored and elevated. Many municipalitics
prohibit these structures entirely in the SFHA.

Model Language: Delete current language under Section 5.3.2 and add the following.

5.3.2.1 Manufactured (Mobile) Homes are prohibited in all Special Flood Hazard Areas
(SFHAs). This includes SFHAs in outside a manufactured home park or
subdivision, in a new manufactured home park or subdivision, in an expansion to
an existing manufactured home park or subdivision, or on a site in an existing park
which a manufactured home has incurred substantial damage as a result of a flood.
5.3.2.2 Recreational vehicles placed on a site in a SFHA for one hundred and eighty (130)
consecutive days or longer and intended to be improved property are prohibited.
Recreational vehicles placed on sites in SFHA for fewer than 180 consecutive days
must be fully licensed and ready for highway use. A recreational vehicle is ready
for highway use if it is on its wheels or jacking system, is attached to the site only
by quick disconnect type utilities and security devices, and has no permanenily
attached additions.

PROTECTING CRITICAL FACILITIES

Certain facilities are considered to be critical developments because they are critical to the
community’s public health and safety, ate essential to the orderly functioning of a community, stote
ot produce highly volatile, toxic or watet-reactive materials, or house occupants that may be
insufficiently mobile to avoid loss of life or injury. Examples of these facilities include: jails,
hospitals, fire stations, police stations, nursing homes, wastewatet treatment facilities, drinking water
plants, and gas/oil/propane storage facilities,

Model Definition: Add the following definition for a Critical Facility.

Critical Facility — A development which is critical to the community’s public health and



safety, are essential to the orderly functioning of a community, store or produce highly
volatile, toxic or water-reactive materials, or house occupants that may be insufficiently
mobile to avoid loss of life or injury. Examples of critical facilities include: jails,
hospitals, fire stations, police stations, nursing homes, wastewater treatment facilities,
drinking water plants, and gas/oil/propane storage facilities.

Model Language: Add either of the following as Section 5.3.5 — Critical Facilities.

5.3.5 Critical facilities shall be elevated or dry floodproofed to the 500-year flood elevation or be
elevated to the highest known historical flood elevation (where records are available), whichever is
greater. If no data exists establishing the 500-year flood elevation or the highest known historical
flood elevation, the applicant shall provide a hydrologic and hydraulic engineering analysis that
generates S00-year flood elevation data. Such facilities must also be located and constructed to be
safely accessed and evacnated at any time during the 500-year flood event.

OR

5.35 Critical facilities are prohibited in all Special Flood Hazard Arecas (SFHA),

FILL

The minimum NFIP regulations do not addtess the placement of fill. Fill in the floodplain causes
several problems including adverse impacts on adjacent property owners, water quality impacts
(increased turbidity and siltation) and loss of flood storage capacity. Fill standards generally address
quantity, quality, location, stability and compaction of fill. FEMA’s Technical Bulletin 10-01,
Ensuring that Stractures Built on Fill in or near Special Flood Hagard Areas are Reasonably Safe from Flooding,
contains fill quality and compaction standards.

Model Language: Add the folfowing as Section 5.3.6.

5.3.6 Standards for the Placement of Fill in the Special Flood Hazard Area, Zones A, Al-
30, and AE.
The following standards apply to all fill activities in the Special Flood Hazard Area:
(a) Fill material, upon which structures will be constructed or placed, must be
compacted to 95 percent of the Maximum Dry Density obtainable with the
Standard Proctor Test method according to the ASTM Standard D-698 or
an acceptable equivalent method. Fill soils must be fine-grained soils of
low permeability, such as these classified as CH, CL, SC, or ML according
to ASTM Standard D-2487, Classification of Soils for Engineering
Purposes.
(b) Fill slopes shall not be steeper than one foot vertical to two feet horizontal,
(¢) Adequate protection against erosion and scour is provided for fill slopes.
When expected velocities during the occurrence of the base flood of five feet
per second armoring with stone or rock protection shall be provided. When
expected velocities during the base flood are five feet per second or less



protection shall be provided by covering them with vegetative cover.

(d) Fill shall be composed of clean granular or earthen material. Fill material
must be homogeneous and isotropic. The soil must be all of one material
and the engineering properties must be the same in all directions,

SUBDIVISION REGULATIONS

The NFIP does contain minimum federal regulations for subdivisions in floodplains. The following
are some additional requirements.

Mode! Language: Add the following bolded text to Section 6.0 — Design Standards for
Subdivision Proposal.

6.0

DESIGN STANDARDS FOR SUBDIVISION PROPOSALS

If a proposed subdivision is located in a Special Flood Hazard Area (SFHA) the following
requirements shall apply:

6.1 All subdivision proposals shall be consistent with the need to minimize flood damage;

6.2 All subdivision proposals shall have public utilities and facilities such as sewer, gas, electrical

and water systems located and constructed to minimize flood damage;

6.3 All subdivision proposals shall have adequate drainage provided to reduce exposure to flood
hazards; and _

6.4 In all special flood hazard areas where base flood elevation (BFE) data is not available, the
applicant shall provide a hydrologic and hydraulic engineering analysis performed by a
Connecticut licensed professional engineer that generates BFEs for all subdivision proposals and
other proposed development, including manufactured home parks and subdivisions. The {title of
local administrator] shall require the applicant to provide BFE data for all subdivision

. proposals, including manufactured home parks and subdivisions, as per Section 4.5.12.
6.5 All subdivision proposals shall provide the boundary of the SFHA, the floodway
boundary, and base floed elevation.

6.6 Approval shall not be given for streets within a subdivision which would be subject to
flooding. All street surfaces must be located at or above the base flood elevation.

6.7 In subdivisions, all proposed lots or parcels that will be future building sites shall
have a minimum buildable area outside the natural (non-filled) 100-year
floodplain. The buildable area shall be large enough to accommodate any

primary structures and associated structures such as sheds, barns, swimming pools,

detached garages, on-site sewage disposal systems, and water supply wells, if applicable.

USE RESTRICTIONS

Sotne uses should be prohibited or limited i the floodplain because they are dangerous to health,
safety or property duting a flood. Some examples are critical facilities or dangerous materials but

more can be added. Chemicals such as fuels, paints, oils, fertilizers, and othet toxic substances in



flood waters become absorbed into walls and other surfaces, leading to residual deposits, biological
and chemical contamination, and odors that can render a structure unsafe and uninhabitable, with

extensive cleanup and envitonmental health costs. Hazardous chemical materials are best kept out
of any known flood risk areas but at minimum should be stored in floodproofed containers above
the base flood elevation and outside of the floodway.

There are several ways in which materials stotage affects flood damages. Many types of materials
used in construction activities, for example, can easily float off site during a flood, becoming flood
borne debris. Such debris collects against bridges, fences, and in channels and culverts, causing
blockages that may increase flood stages upstream and in higher velocity flood zones, can cause
impact damage to buildings and other structures and choke off a stream’s carrying capacity,
increasing flood stages. Examples would include lumber yards, building supply centers, and
manufacturing facilitics.

Model Definitions: Add the following definitions for Critical Facility and Dangerous
Material.

Critical Facility — A development which is critical to the community’s public health and safety, are
essential to the orderly functioning of a community, store or produce highly volatile, toxic or water-
reactive materials, or house occupants that may be insufficiently mobile to avoid loss of life or injury.
Examples of critical facilities include: jails, hospitals, fire stations, police stations, nursing homes,
wastewater treatment facilities, drinking water plants, and gas/oil/propane storage facilities.

Dangerous Material — Any material or substance which may pose an unreasonable risk to the health
and safety of individuals, property, water supplies and/or the environment if discharged or released.
These materials or substances may be defined as explosive, blasting agent, flammable gas, non-
flammable gas, combustible liquid, flammable liquid, flammable solid, organic peroxide, oxidizer,
poison, irritating material, etiologic agent, radioactive material, corrosive material, other regulated
material.

Mode! Language: Add the following as Section 5.3.8

5.3.8 Prohibited Uses

The following uses are prohibited in the Special Flood Hazard Area (SFHA):

(a) Storage or processing of dangerous materials.

(by Critical facilities.

(¢) The storage of material or equipment that, in time of flooding, could become

buoyant and pose an obstruction to flow in identified floodway areas is
prohibited. Construction materials and inventory at lumber yards, building

supply centers, manufacturing facilities, and Iandscaping or garden supply stores

are included. Storage of material or equipment not otherwise prohibifed shall be

firmly anchored to prevent flotation or lateral movement.

Or

5.3.8 Special Provisions Applicable to Dangerous Materials. All new construction,
substantial improvements, or repair to a structure that has sustained



substantial damage, including underground storage facilities, which will be
used for the production or storage of any substance defined as a “Dangerous
Material” shall be prohibited in any Special Flood Hazard Area (SFHA). All
such structures and facilities shall be prohibited within any SFHA unless
those portions of the structure or facility used for the production or storage
of any dangerous material or substance are elevated or dry floodproofed to or
above the elevation of the 500-year flood, and so designed as to prevent
pollution from the structure or facility during the event of the 500-year flood.
All new and substantially improved underground storage facilities shall be
prohibited within any SFHA umless designed and constructed to withstand
the flood depths, pressures, velocities, impact and uplift forces and other
factors associated with the S00-year flood, and to prevent the infiltration of
flood waters into the facilities and discharges from the facilities to flood
waters. Specifically exempt from this section is oil or petroleum liquids of a
volume of not more than 550 gallons, stored in interior storage facilities and
used solely for on-site heating or intermittent stationary power production.



STATE OF CONNECTICUT
NATIONAL FLOOD INSURANCE PROGRAM (NFIP)
ORDINANCE / REGULATION REVIEW CHECK LIST

COMMUNITY: CIRCLE ONE: Ordinance / Regulation
EFFECTIVE DATE OF ORDINANCE/REGULATION:
COMMUNITY LEVEL (D or E): (D =A Zones Only, E=A Zones & V Zones)
REVIEWER'S NAME: REVIEW DATE:

_____ 'ITEM DESCRIPTION | COMMUNITY | APPLICABLE
[Note that the Item Descmpzzon * is a synopsis of the regulatary requ:rements LEVEL SECTION OF
and should not be construed as a complete description.  Refer to the actual, - : g - R -
Ianguage in 44 CFR Chapter 1, Pares 39.1 £60.3. (Decemberci 2002 Edztlon)] ‘D ‘E. o O;QED(;NU:IZ;?}EO%R

1. Requlre pernnts for all proposed construction and other
developments, including placement of manufactured homes,
within SFHAs on the FIRM. [60.3 (b)(1)]

2. Review proposed development to assure that all necessary
permits have been received from other State and Federal
agencies from which approval is required. [60.3(a)(2)]

3. Review all permit applications to determine whether proposed
building sites will be reasonably safe from flooding. Require
that all new construction and substantial improvements in
flood-prone areas:

(a) Be designed and adequately anchored to prevent flotation,
collapse, or lateral movement of the structure resulting
from hydrodynamic and hydrostatic loads, including the
effects of buoyancy. [60.3(a)(3)(i)]

{b) Be constructed with materials resistant to flood damage.

[60.3(a)(3)(i1)]

(c) Be constructed by methods and practices that minimize
flood damages. [60.3(a)(3)(iii)]

(d) Be constructed with electrical, heating, ventilation,
plumbing, and air conditioning equipment and other
service facilities that are designed and/or located to
prevent water from entering or accumulating within the
components during conditions of flooding. [60.3(2)(3)(iv)]

4. Require new and replacement water supply systems to be
designed to minimize or eliminate infiltration of flood
waters into the systems. [60.3(a)(5)]

5. Require new and replacement sanitary sewage systems to be
designed to minimize or eliminate infiltration of flood waters
into the systems and discharges from the systems into flood
waters. [60.3(a)(6)(i)]

6. Require on-site waste disposal systems be located to avoid
impairment to them or contamination from them during
flooding. [60.3(a}6)(ii)]

7. In the absence of base flood elevation and floodway data,
obtain, review and utilize any data available from a Federal,
State, or other source to assure that new or substantially
improved residential structures are elevated to or above the
base flood elevation and non-residential structures are either
elevated or flood-proofed to or above the BFE. [60.3(b)(4)]
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[ APPLICABLE SECTION

| 8. Where base flood elevation data is utilized, obtain and maintain

records of the lowest floor and flood-proofing elevations for
new construction and substantial improvements.

[60.3(b)(SXD)(iD)(iiD)]

9. Notify adjacent communities and the CTDEP prior to any

alteration or relocation of a watercourse.  [60.3(b)(6)]

10.

Assure that the flood carrying capacity within the altered or
relocated watercourse is maintained. [60.3(b}(7)]

11.

Require all new construction and substantial improvements of
residential structures within A1-30, AE, and AH Zones have
the lowest floor, including basement, elevated to or above the
base flood elevation. [60.3(c){(2)]

12.

Require all new construction and substantial improvements of
non-residential structures within A1-30, AE, and Al Zones:

(i) have their lowest floor, including basement, elevated to or
above the base flood elevation OR,

(ii) together with attendant utility and sanitary facilities, be
designed so that below the base flood level the structure
is watertight with walls substantially impermeable to the
passage of water and with structural components having
the capability of resisting hydrostatic and hydrodynamic
loads and effects of buoyancy. [60.3(c)(3)]

13.

Require certification by a registered professional engineer or
architect where a non-residential structure is infended to be
made watertight below the base flood elevation that the design
and method of construction meet the requirements of
60.3(c)(3). See Item 12 above for requirements.  [60.3(c)(4)]

14.

Require for all new construction and substantial
improvements, that fully enclosed areas below the lowest
floor that are usable solely for the parking of vehicles,
building access, or limited storage in an area other than a
basement and which are subject to flooding shall be designed
to automatically equalize hydrostatic flood forces on exterior
walls by allowing for the entry and exit of flood waters.
Designs for meeting this requirement must either be certified
by a registered professional engineer or architect, or meet or
exceed the following criteria: a minimum of two openings
having a total net area of not less than one square inch for
every square foot of enclosed area subject to flooding shall be
provided. The bottom of all openings shall be no higher than
one foot above grade. Openings may be equipped with
screens, louvers, valves, or other coverings or devices
provided that they permit the automatic entry and exit of flood
waters. [60.3(c)(5)]

15.

In AO Zones, require all new construction and substantial
improvements of residential structures have their lowest
floor, including basement, elevated above the highest adjacent
grade at least as high as the depth number specified in feet on
the community’s FIRM (at least 2 feet if no depth number is
specified). [60.3(c)(7)]

Note: Not required if the community has no AQ zones,
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APPLICABLE SECTION

16.

In AO Zones, require all new construction and substantial
improvements of non-residential structures: (i) have their
lowest floor, including basement, elevated above the highest
adjacent grade at least as high as the depth number specified
in feet on the FIRM (at least 2 feet if no depth number is
specified), OR (ii) together with attendant utility and sanitary
facilities be completely flood-proofed to that level.
[60.3(c)(8)] Note: Not required if community has no AQ zones.

17.

In AO and AH Zones, require adequate drainage paths around
structures on slopes, to guide water around and away from
structures. [60.3(c)(11)] Note: Not required if no AQ or AH zones.

18.

Require all manufactured homes be elevated and anchored to
resist flotation, collapse, or lateral movement. Methods of
anchoring may include, but are not limited to, use of
over-the-top or frame ties to ground anchors. [60.3(b)(8)]

19.

Require that manufactured homes placed or substantially
improved within Zones A1-30, AH and AE which meet one of
the following location criteria:
(i) Outside of a manufactured home park or subdivision,
(ii) In a new manufactured home park or subdivision,
(iti} In an expansion to an existing manufactured home
park or subdivision, or
(iv) In an existing manufactured home park or
subdivision on which a manufactured home has incurred
substantial damage as a result of a flood,

be elevated on a permanent foundation such that the lowest
floor of the manufactured home is elevated to or above the
base flood elevation and be securely anchored to an
adequately anchored foundation system to resist flotation,
collapse and lateral movement. [60.3(c)(6)]

20.

Require all recreational vehicles placed on sites within Zones
A1-30, AH and AE must be either: (i) on the site for fewer
than 180 consecutive days, and be fully licensed and ready for
highway use, OR (ii) meet the elevation and anchoring
requirements of a manufactured home. A recreational

vehicle is ready for highway use if it is on its wheels or
jacking system, is attached to the site only by quick
disconnect type utilities and security devices, and has no
permanently attached additions. [60.3(c)14)]

21.

Require until a regulatory floodway is designated, that no new
construction, substantial improvements, or other development
(including fill) shall be permitted within Zones A1-30 and AE
unless it is demonstrated that the cumulative effect of the
proposed development, when combined with all other existing
and anticipated development, will not increase the base flood
elevation more than 1 foot at any point in the community.
[60.3(c)(10)] Note: Not required if all floodways are designated.

22,

Select and adopt a regulatory floodway that must carry the
waters of the base flood without increasing the base flood
elevation more than 1 foot at any point. [60.3(d)(2)]

Revision Date: April 25, 2007 3




II‘EMDESCRIPTION DR S E

“APPLICABLE SECTION

23. In a regulatory ﬂoodway, prohibit any encroachments
including fill, new construction, substantial improvements and
other developments, unless it has been demonstrated through
hydrologic and hydraulic analyses performed in accordance
with standard engineecring practice that the proposed
encroachment would not result in any (0.00) increase in flood
levels during the base flood discharge. [60.3(d)(3)]

24, Review subdivision proposals to assure that:
(a) Such proposals minimize flood damage. [60.39(a)}(4)()]

{b) All public utilities and facilities are located & constructed
to minimize or eliminate flood damage. [60.3(a)(4)(ii)]

{c) Adequate drainage is provided. [60.3(a)(4)(iii)]

25. Require base flood elevation data for all new subdivision
proposals and other proposed developments greater than 50
lots or 5 acres, whichever is the lesser. [60.3(b)(3)]

26. In Zones V1-30, VE, and V, obtain & maintain the elevation
of the bottom of the lowest structural member of'the lowest
floor of all new & substantially improved structures.

[(60.3(e)(2)]

27. In Zones V1-30, VE, and V, require that all new construction
and substantial improvements are elevated on pilings or
columns so that: (a) The bottom of the lJowest horizontal
structural member of the lowest floor is elevated to or above
the base flood elevation and the pile or column foundation and
structure attached thereto is anchored to resist flotation,
collapse & lateral movement due to the effects of wind &
water loads acting simultaneously on the building. [(60.3(e)(4)]

(b) A registered professional engineering or architect shall
develop or review the structural design and certify that the
design and methods of construction meet the elevation and
anchoring requirements at 60.3(e}{(4)(D)&(i1). [(60.3{e)}(4)]

(c) Have the space below the lowest floor either free of
obstruction or constructed with non-supporting breakaway
walls, open wood lattice-work, or insect screening intended
to collapse under wind and water loads without causing
collapse, displacement, or other structural damage to the
elevated portion of the building or supporting foundation
system. A breakaway wall shall have a design safe loading
resistance of not less than 10 and no more than 20 pounds
per square foot. [(60.3(e}(5)]

28. In Zones V1-30, VE, and V:
(a) All new construction is located landward of the reach of
mean high tide. [(60.3(e)}(3)]

(b) Prohibit the use of fill for structural support of
buildings. [(60.3(e)(6)]

(c) Prohibit the alternation of sand dunes which would
increase potential flood damage. [(60.3(e)}{(7)]

29. Require that manufactured homes place or substantially
improved within Zones V1-30, V and VE, which meet one
of the following location criteria:

(i) Outside a manufactured home park or subdivision,
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(i) In a new manufactured home park or subdivision,

(iii) In an expansion to an existing manufactured home park or
subdivision, or

(iv) In an existing manufactured home park or subdivision on
which a manufactured home has incurred substantial
damage as a result of a flood, meet the standards
in 60.3(e)(2)-(7). (Items 26, 27 & 28 above) [60.3(e)(8)]

30. Require all recreational vehicles to be placed on sites

within Zones V1-30, V, and VE must be either:

(i) on site for fewer than 180 consecutive days, be fully
licensed and ready for highway use, OR

(ii) meet the elevation and anchoring requirements of a
manufactured home. A recreational vehicle is ready for
highway use if it is on its wheels or jacking system, is
attached to the site only by quick disconnect type utilities
and security devices, and has no permanently attached
additions. [60.3(e)(9)]

31. Adopt or reference the correct maps and date. [60.3(b)]

32. Adopt or reference the correct Flood Insurance Study
(FIS) and date.  [60.3(c)]

33, Following map date: “and any subsequent revision thereto,
are adopted by reference and declared to be a patt of this
ordinance/regulation. Since mapping is legally adopted by
reference into this ordinance/regulation it must take
precedence when more restrictive until such time as a map
amendment is obtained.”

34. Citation of Statutory Authorization.

35. Vanance section with elevation criteria and insurance notice.
[60.6(a)]

36. Adequate enforcement provisions including a violations and
penalty section specifying actions community will take to
assure compliance.

37. Framework for administrating the ordinance (permit system,
office for administering the ordinance, etc.)

38. Effective Date of Ordinance or Regulation

39. Adoption Date of Ordinance or Regulation

40. Signature of Appropriate Official(s) and Certification.

41. Purpose Section Citing Health, Safety, and Welfare Reasons
for Adoption.

42, Disclaimer of Liability Section.

43. Abrogation and Greater Restriction Section.

44, Severability Section.

45. Compensatory Storage (CT 5.1.13)

46. Equal Conveyance (CT 5.1.14)

47. Above ground oil tanks (CT 5.1.9) optional, CT recommends

48. Portion of Structure in Flood Zone (CT 5.1.11) optional

49. Structures in 2 Flood Zones (CT 5.1.12) optional

52. No Structures Entirely or Partially over water (CT 5.1, 4) opt

REQUIRED DEFINITIONS 7
wid A = Add, C=Clarify, N/A= Not Apphcable R-Remove

*¥¥k

| APPLICABLE SECTION

Area of Shallow Flooding (community with AO, AH, VO Zones)

Base Flood

Revision Date: April 25, 2007 5




Base Flood Elevation (BFE)

Basement

Breakaway Wall (community with V Zones)

Building

Coastal High Hazard Area (community with V Zones)

Cost (optional, CT recommended)

Development

Existing Manufactured Home Park or Subdivision

Expansion to an Existing Manufactured Home Park or Subdivision

Federal Emergency Management Agency (FEMA)

Finished Living Space (optional, CT recommended)

Flood or Flooding

Flood Insurance Rate Map (FIRM)

Flood Insurance Study (FIS)

Floodway [Regulatory Floodway]

Functionally Dependent Use or Facility

Highest Adjacent Grade (HAG) (for community with AO/AH)

Historic Structure

Lowest Floor

Manufactured Home (include Recreational Vehicles, more restrictive)

Manufactured Home Park or Subdivision

Market Value

Mean Sea Level (MSL) in datum of NAVD of 1988

New Construction (add initial effective date of ordinance/ regulation)

New Manufactured Home Park or Subdivision

Recreational Vehicle

Sand Dunes (for community with V zones only)

Special Flood Hazard Area (SFHA)

Start of Construction (add substantial improvement sentence to end of
definition if does not already exist as per federal definition.)

Structure

Substantial Damage

Substantial Improvement (add 10 year time period, more restrictive)

Variance

Violation

Water Surface Elevation in datum of NAVD of 1988

REMOVE THESE DEFINITIONS IF FOUND

YN

k& |

APPLICABLE SECTION

Habitable Floor

Mobile Home

Flood Boundary and Floodway Map (FBFM)

Flood Hazard Boundary Map (FHBM)

OPTIONAL DEFINITIONS -

Y/N

-hkk

" APPLICABLE SECTION

Accessory Structure

Addition

Appeal

Appurtenant Structure

Crawl Space

Critical Uses or Facilities

Dangerous Materials

Dry Floodproofing

Elevated Building - A Zone
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Elevated Building - V Zone

Erosion

Existing Construction

Floodplain or Flood-prone Area

Flood-proofing

Floor

Freeboard

Non-Residential Structure

Primary Frontal Dune

Principally Above Ground

Residential Structure

Riverine

Sheet Flow Area (for community with AO, AH, VO zones only)

Underground Storage Facilities

Wet Floodproofing

State of Connecticut

Department of Environmental Protection
Bureau of Water Protection and Land Reuse
Inland Water Resources Division

Flood Management Program

79 Elm Street, 3" floor

Hartford, CT 06106-5127

Phone: (860) 424-3706
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