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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

4\ MILONE & MACBROOM'



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

Page 1




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®




ﬂﬂﬂ DOE Gnﬂimmw
00051 oROo* 0

e i R o007 oM
QO00"GLST 000" DZT 9

b L 000TAD0T . Q0ReR07 | ¥O

DOT 602 DOD LLE 00007 o

000°0CT C00*21¢ GlQ Ge? 7Y

000 686G 000"91 v20” 0 Ty

' FRE A - B R T o T

- 000002 opo Dot a0 L3

CTO®0: .- 0nO01Tq 0010 ™

e | Al apo*Sier __ 000°07E "9

oD0-202 o000 DOe0T 0345 802 o

000926 OD0*5IZ ooo*5aa LI AREE P

000%0201 oan=0%s coa~%1t A4} 1%
P e T e e S U e

annnnanmm - 000°*00% C0%0 L3

*0ESE . 000°0¢IZ  000°¥ 10

S gliazt: |hwbrn‘%= o OED=0 .- 1 + o+ T
o°o _e%o 000 * 5 ono~azE DBD* K oo
D00 g - 00022 0001

Qoo om - - 00Qs6F 0Ge=ar. | _.

s LODINYHE ANYHNNS H0DZ SHKD FRYIHYA £

600" 1~ 60 0001

Lhuza‘H.. 101 A0BEdS T 2r
SR N [
ANTN g M IHT] ir

g
SNIAH S1uLIN

LY aM HOOUA N IW HIadniD :
HATTS AH TIFSH AN LNYLS NH
.EﬂﬂJl Ti

= WOTAVI1A100H
= B HOMET

Temashene !.i._.:_.

S 1L 1) Sl L B

e A s e e




00602z #0862 i 000TTATI L DUOXEEZ 000=ZHIL

GOB%9101 . _000*2101. 002991 M9 '
a CgpetRE . DOO%O86 . OODETT _ oy
[T 0Ue=0L 000*0%~ S
g 0 oo ogt=ol oo i
DOA*IEPT noa*REl 2 B d &
e°q - 00 .14 Co0*aT ey p
000D (0] a9*0 L=l b o] Tx
o*0 op1=2 0=9 0*o G0 coe* 000> NpG*001L 0*9 v ¥
0-o LA o) 0*0 0*0 0% 0 R
0000w 2 GOO*T9IT QOO*0vYZ neoTee (1 el -ty So =
DoZv¥aE d IddemdNi!! oDO¥000Y ™ GovtciT R |
00D =LYV D0D*S06 D00° 22 ) .
coD*E22 T oaa-oﬂ .. ObocoewZ HD
QOC*EIOL:; AR~ %4 LhEs
0=a 00 0*o 0O0*0007  000T00T 00 17 :
o=0 0*o : GOOSLTYS OD0=GLes GO0 =SEOE oan=w LE
—o*g 3 L el SEESTR L ] R v ) ol IR 1 <xf 1 B A COTE 00E*0 N
QOO*ZEST QO0*ToET 000ToEeY S OO TARETT onNoTSEZ 00D*0RET ooOD*0Z¥E CID o0
Qo0=*9307T 00L*5IZ ooo*e00l Y FOR0=Ee0T. - 00STHOZ.. coo=000T 0o9*ao7 R 1.\
__DOD*Z&% = 0O9"ROZ . :000°¥E6 -7 009%EEZ . - 000"vCe QOsYEis- - OQOQTO6R. - DOOSiZ Al
oo™ o9 [T Rl =t TOO0YEEYT O oUOYDEe T T TUhndctiv 02T D00 GRS T ooD 001 000 = SET ol
20 200001 0D0*QR1T ooD*O0x 0oa*a00T o000*2 ARG 0o0*6T *11%0 Ty 3
) oo ooi=2 oTo T i TSR | | | R 1 L) ) T TOTQNG TTTT T 00 on 02T T oeeYeny 23X =
ik G*0 LD TR gels I | [ TR L 00DT95ST apo*EEZ- COO"GIGT | —o00%oFT 0OoD°00TT Qoe=517 s i
OO0*020% Goa=gg2 oN9*a[0T 00 "60E 00S*9I0T . ' 00RT60T voo aiol onS=o0E ao0*g00ot GOL"907 H
a00*946 2 00TTAOZ 106G CH6 RLyss0E . .O00WEESS .. o0 - S ON0n*0RE COROTSIR QUOGONR  _ ONFegITFE kil
TOODYESL oao*0z2 ON0%FEEL SoOAYEZE TO09'sSE9 [+ GOC=0E2 aop=Sf & DODFAT 1 SOV 0 HY oy
o0 =0 o=0 o0o=0Z2 oO0YSIGI 0*0 QOZT Q[ 2 ooarout” o0 Doy (3 13 {
QONTFLO L Qo2 =G1 ¢ onge=2 12 ans=9f gl onZ*S1E 0OZ*R1Z QOO~0001 O0Z=SIg con=lI2 U S Fan e
o0 oon*L 7 00v~£96 00 anﬂ-huu an.clonm orQ 000=02Z GOO0="EG ooo"a 1 B
T o=0 BOZ=FTE OOETETS. . iTIOr TR W a.-_ﬂi,. oL OO . D0 0*0 7 TTooo*otl [
o0 a0 GG = 3 L onZesl2 ﬂna..ﬂ L adi] 0=0 2 '
aro o~o Ll Vilne ¥ Bl > - 7 un¢ﬂunﬂ L GOSTERS COO*6T w500 T
i B LT o s d " =N LR s R e e o0 L ot
0Ae=9az LR Tor-d 52500 uom.hqu o0 aa2*2 0aGeY s
0*0 "o o*a ¢ oro o0 0 K

000 * e No0="96G1

B R S T N S



oo

o*a

ﬂlﬁhn

090" 0

000* eI

0g0=1T01

="gE5

Q00 ~SEZ
00Z2~8%¥2
saQ*ga=

;- S .
nan-uuﬂn gon=oSe coo* 00D*080% 000" 0vE 000“6907 oons6FE
ago=5101 nnu-mnm ooo*$I0l paoo=0o0l . COE"2EE
Tl Rt T ’ . P \ Trhd-d raEm Tl o0 Ews
g t 0D SSE
« L DAY 0E orL=0
Tk e Wbl e iy
a*a o0 cao oooe non a0l o= 0
0=0 0*0 SE0*0 00 00
o0 ) n*a pORA 057 gpo=s221 00
TR i ] L ﬁﬂﬂll.ltnuﬁddna4|L1 a0 AFDC W2
ACO~EvE ODO=iE6 Q=0 00D *Evd L gl 2o
oco=ens DD L 00 *052 Go0*IT9 oon=11
T L e R b, O O o N e L _ane*ot
GogesTeE  OOO0%t a=a n=a
001*% a4=a a0 00 0oL
N | il SO o*0
3 oop=S221 000" 057
DOCL0E0E: ﬁwuuﬂ.nwﬂa G00*0S01 COS*wER
L DOD*IIDNE: 2O : ;h“runHIWMWH:-uﬂnwmnnﬂ.
(3] T 0= 0%s
oQ0*052 aoo.oam ooo=gty Qoo " oay
o0 0=0"- o=0 Qan= ot
Do0* 05 oqu.mmn. 0o0=E2 _ BSLTO
R, . o b v P
g wﬂﬁ%mmw i
. ; DOE=D: e+ It a0
r.l-eaaiqnan - - AD0=2L0T  ODO=SEZ
o*"0EES oooron ¥ T MTTR oo t=&27
0oOccEZ 0o0*"RZ& oo0*Tows ooD=0ze DoD"SeZ 0o0=DLY L LT A
oooSve CoDO*Svy ooo=2101 oan=cih oog=c1 Ll Al
.. 0PO=001 o=0
. ODTI*Q: - oD1*0

000*066
Qoo SaL

000" #LE
QL0599 L
OQQn

ooL=BZ2
GOS~vvZ
000 dvy

000" {011
000° 5001

aanunnh

ogQ

S0T0
—a*a

BTl

00G"0tZ.
00 "21Z .
000522

T 0%6

oQ0* S22
OOL*iT2
OOO=DE 2

qootges

20 .000°0011 . 00070LZ
o0%v0¢ B0 0001 009°027
000~ 426 ooE~6zZ £CQ"S¥A 005~ 02
COD-SEL 0on*Ge2 00D*0TL 000152
1 000+0Y0T 009°0A& _OODTET _ R9STO
: i
cogroon . o0
......._...umur...- o=0.
ooorO%11 OO0 D&z
000°9u21 0009201  009"A17
000" ¥es ooD ATA coz=aiz

ooo=68 %

M
M
HY
no
[

N

HD
Ty
™

o2 w9
=R

)
-




001=g -
. - = 1 oo ||-M%%pﬂlﬂu
aes* 002 D00 vas i pootees coBe6CR

: ﬂ_ﬂﬂaﬂﬂ_ﬂ - DOO*98 % oo0=0ET 000" 092
S 000°9UET 1 Q00 SISt " 000-PIBE. . 000-9701  _ 000-986L . 0O-S 09S* |

o*g o*Q 0%0 a=o n*o DO0*000*  DOD"O0] 60 t? _
. [ L] o0 9% g 0*0 o0 . GiosD SL0°0Q R
= - orO T oo T TN SR T T gt T T T T GO0TReEl 006509 HO

000=0EZ1 0Ot eeZ Bl hl s N O DOY"o¥Z oDO=SADT GO * ik d ocoD*S w01 oOe™ 1227 g

L |
0D0° 9101 00L=GEZ . QGO*ITON. OO0S=SEZ ooO*0out DOESFEE ooo*i6ss Vo0& B2 N
. boorsEZ . 0006 - QOoE*QLE  ~  00DTSHA QUOTOYZ  000*098 _ 00G-I @ b
gos " 3 goovES9 ooc¥ekeg | onpcmoe ONE*Fu? Oan=0Ee 000-Gv> Moy
oo0=S5g - opoTo52 J00"0EE goo* 152 00009z OO =652 oD *RGe OO0 "GER ooo=pEe 000 =9 o> u '
oo o*0 o0 ooRsawt 000*LSwl 0DO=IEST DOD=LTI 01 Doo=Ges 00092 o9z 1 X
: .mn-u,. LagegiEt’ 0O0*000Z = ©000°G01 D=0 13 v
-0 w-n : mnnn.nuan uoc-ﬂuﬂn GDD*06RT aoouw 10
A SN e, L¥ 200 R » < & fodd ¢ SN N
o %0 T ey POt aEe T o095 doy
naa-cnda noﬁ-enm DoO* SIS 000% 2w 000"ivZ 000*Sar1 co0 9Nz oob 09I 000" 9% ™3,
ono=0011 o00* ewi 000=1901 DQO*RETE 0D0=SCE 000GTLTID1 Q0B CEE 000°0TGT 00t"G¥ P 49
aﬂﬂ-hﬂﬂm nnnufﬂw 000" Q001 Gar-veEd Q00" vEZ COD™ D66 00 [ =Ge? ONO*6RG ~~— OGI=9FE no
: 5 B ol L R 'l SR 5 bt T S [ ek OO0 DGR OUOTIEE - 000°0TY TTTTO00YEe2 e
000= 06T DOS=L¥»Z % 000 < 00RTDSE - 0DOYSRC ocon=esz opo°ax 00 D*ac2 N9 )
o*0 DoD*0% nncw._u.n Lo DaeT0E0t Joo*oLe 000%Le AAG6°Q X
® : sty z ST TR i R B i Fatass i AL , —-
g*0 oo o*p 0= 0 o-o 000°0007 000001 0*0 L3 '
e°q 0*0 o.o orp avo*D 0%0*0 oM
0*0 0°*D ooo-oist 0" 000 SeF 000" 09%1 00 L
T OUEYWYE T T OO0 YOI TTOROTT T DOLYENE " e b BT ﬂﬁ.nmmll:uudﬁd.ddﬁﬂ.:.nmﬂﬁqémi. 006°E w2 19
00S29I0T: .. Oov=GPT QOE® P QUGS *ERE L .nu-«itﬂ.. 0D *EQ6 - o*0 - ODE*EbZ 000~ 0S6 L= 1
. L 009 ™ enY 0007006 0°0 R Sl avd o0o0D"0ST 000°06 I a00=2% s
oo De6oERE o00t¥Nz . _0°0 Liig=p- x B L SOUIER o+ T 008701 X
= 0*G 0*% Ty s T howrows OO0 1 TYTTEEn o v
DoT=5- 8*0 pov=2w 0ov*EYy 00v*ZY G=0 oD o=0 nca.o 1%
: v
s
QU2 NET 070" T T U OCUT002TT T TOUOTTES e e W LT i ——ou=" " " neg
o=a 0C0* G991 000=552 - ] < O0E=0SE COO=O9ET ODO"SRE  0QO0*00TT o0 v b b? uo
coB*OShT COO*EbLE 000°S201 . 0opeELZ.. 1 : o . onm.aﬂnp QDI*SEE..  Se00*2iail ao
£20=0001 OO ¥ET ooo® 166 ¥ : : 000*GlE _na r . NS
" OODTOT : 1o
X
ix
IN
! ¥D
SORI=SEE- 49
anoTese H5Y

- LT o e R

e s 42 S e S bt T e




: 0% =k i

- L . 7 oo0*vER DOLSEDT
0o0SEgl ; 000°acsS! 002 5%
oD 0owZ1 poo~EZIl O00E=DRZ
00D*EZOL : ooOO=TIDI

b2
Ho
Ix |
S
000*008*  000°001 a0 13
0£0"0 0C 070 ™
000 *0021 oo 1R
T e o U AGEAER T T Tog6 eE2 19
St L RO D 00g*1S2 000006 1o
R 1 n00*S1 000+ } 19
= S A PR - 000°0T £
0%0 0%0 7%
1%
s
Ho
L & B
v
¥
200w LI
OwWRTOFI-E T owd®E. 00 DN
000*0¥9T . 0O00"GSZ e
000=0001 . OOI"Zv? 9
DODOTOES . . 000 S92 0 HX
Do0=e 1 (5 - R | b
0Q0T00T 00 L3
DOE® OOBTOSEY T Tog0Y & 10"
ety Loy y ; ’ b e oou=g: oal=9 oM
n_._..Mwwnhu 0c0~8ez ' ag TLTL- - oon o ﬁwﬂemu# uwu.nmnml Mnu-eoﬂ w2
= JPDOSSEE s ddma : ! s Tl ko 2 i : E faadlir e 2 bt B [l B, AR o
TTOUOTRIOT  OnvTivE DO0*ST00 mﬂmmﬁ o0 ﬂmwumﬂm umh..ﬂ.u o __U
000 *99q 0210662 000"H95 DOL=S¥." 0oQ-SSE G005 1@ H00=Ae? )
4G cogleve = - 5 adGT0SS 000022 000" 0o By
. oo s 20 - . - BOO~IZ  WO9TI %
I Xy H £ i B T = |
ooo-ool 020 e
ot T il T e ' . & - B |
(Rl 006 Rk 19
COY*LYE Qoo g Ls

00
o=

o*al




000-2311 002°182 - 000°%i0T 0088wz
000* 965 006°vsZ 000798 000-9vZ Ha

B ]l )
o..N.N L '] "
coo.o;.- Ty
Coze2 1Y ¢
LIk e Lol | PRSI EY i § | e Bl + o + H T AT s o - A 9*9° e
o*Q ° 0D0D*S9 ooo*sg 0~o 09 ez 1N '
. R b e T gy ———— AV Ed ] Siameiar x . a4g “
00G*0T T2 001 RGE 0CO-0EL7 003 "8Gz 000" 2061 DRZE* 152 Tan=LT1T 007 Tc2 000=04L0T ALCrOwE £ S
aoo=ozol 005 avE 0o0*0T01 OB SHE Co0=S0071 QUL *Gu 2 GOO=003I COb* G 072D °Z5KA YL Y e )
_000%066 006*St2 CO0*6L6 DOE *GeZ oOn*&Z6 a0l *0s2 OO0 =054 000°GG2 000" 0¥ 000~ 0G2 2
3 i) ; 1 B 1 o ..|_...dﬂ_.dﬂ_- T I OD0TEYRT Iuﬂdnuﬂuﬁlrl.looa_.dnm.f. .odon.m._ o ofze2 T
] 117 s [ i []
ooo ga 000-&0- . .00 13
Iida..qﬂmw!s[omo.-do: T ofdc e 10
i £E 020 on1*0 oxt=a ] ’
0*Q 000* 00w 1 coo*saZ 000=059 | 000" ST2 000*00%! 0HC= 157 we
ocoo=o0%2 Q00" a00 T o0G =y Q00 =~0001 000G "heZ RO "vas 00G*So7 M
: WOOTSRE T 000YOSE T RO Rs . S ODETSSE .luﬂuna.ud.i...llﬂdoqnﬁﬂl!iquodooo...... T QgoegoY no
BT o v ] T 00DT0E. .o 00DTSTOT - On0°ET LTLRS Ty 0
Lok, - ) -
e g i 4
B v B T =~ pod’ 4.:.. X} 17
0*0 Qo909 paB*S1.1 =0 uG9rcey ooo.ouod o= ta g
ONE *v52 co00"ST 1Y 0°0 00d *r=? noargagi o o noE=Gag 001°5107 004252 oOW~CE? i
GOD°STOY oob-mnm QOR*SGE 0056 0*0 MOE"C5Z OO eEERA 09 aGo*Tse D00 2on 18
....... ST g e TRESTRESTT T TG T gOEYDYE T DO TOeD T gY e =09 SR — 000 0&S conT2Y -]
R B v GOO*ESZ B 1 it | R 1 L i L o 0 N Ll R L r agaTdl «x $
L %00 o0 0*a. LT L QOO ESE n..un.__rm_m . - Doost . L DD o°0 Fh
00 LL9I0, - o oQ2feE - Oa2t0E: . - 002 TOL QL o, MRS * 0t | - SIERNRIS LIS | jud | SO aG6e= ¥
opgT b2 asvrRYe 00 006G a=0 005%™ 0% ¢*o negez 0951 o"0 g !
a4 0°0 0°0 0=g Coo"obE1 oob=Saz OO0=STLY 2paego? oaa*oRst 000 Gag ]
OODTSTET CoOL=RS? CoUTS90T T Q0L *ESE = ORTSIO0T " TeOETeET T O0D*S 0T ooV Qe2 HO
Q00=*2 104 CoOvr*yu 0000001 o0 "ye2 O0S=¥yRE. | OOeTIuZ 00w =%RG COv 9e2 Y "
QOD=SLn QOE=ZGE Q00296 CowzeEnz . ;s 000%09T: . . 000065 Q00592 H9
) o*0 ooE*ESE ooE=fos =0T f ot w G O e e L VT T e Sl ), ] « BT R ___oooTat X
R | L - Dot i 7 4 ¢ St nqui||...:aqn..&ﬂ|n.uu.q A FoR BOO T~ Fesiy LR
]
00 -0 Jz

e ogoTeRsT T |_nﬂdﬂ.u#N‘.-l J
H00TE10T




nun-nnu 4 000*SI0T ; 600°0101
o0E*gS g o0Do= 086 3 co0*aR6 -
000* 093 000 =05y - 00 T0LE ..
: i TI=rr Y= DoD 066 = -

Q00T o0 S nuﬂ.ﬂaw

o00*0s71 oop=5c2
[eRale Lgr k-4 8 ooL*TGZ oop 0o0*ATOT GOZ 057 a00="=" 101 ooL=9vr
000* o000t GOE~E%2 Q00266 930" A 0L * e TO9TFHE  0ORTOLT
AT ] W||;aunaﬁnh:|.lldndiuﬂh: T T oooToRe T T obduonZE 000*San D00*562
: - o0o=wI0T oDoTean DOO*nT aGce-Z
T oo T Thaospaos | nonenol o=
a=p opsrig? [ided R B0l T o0
coE*g9Z" oGO0 OITER DoDG =2 ODg*en0” oni*nGZ ol Lt
005*eSo 1 unn;wnm i T L G e Ses (] GO0 Rg2 o0 " 006
U B == .unn...-uﬂﬂ..' B o N » [ . il = oon*SSy o0D*T1
: LR gl o0 =0 oo0=0D1
T « P > -, Qanamm.._m GRT*egT oonT1 oo 0=0
u....:.b Ry 5 L Fe FEZ o - COBTeE RPN ' st B ol - W YRS  Jo * ORI, . 4. ot - IR
— F
oonthN 009* ke 0*0" 000*°B809 o0 ooD*6DT oD nn&esF nas=1 o=o0
o*o 0*0; aaw-o GWMHMMHM .ﬂnm-uﬁm gon*ozca nawunnm sun-nnm_ uum.nmm
T OOYTYSOTT. U = F . *¥Se .0 L I DOUgTINZT  O0OO0TIDET OOg"E%Z ™ anG*S5y oot ¥GE’
-y GOT"4+GZ" - 000 0060 ) 0NN =SEa: go0*g2d ﬂﬂ.ﬂ!ﬂﬂ blrd s Bdl 117 L= oDE*OIE oQo=SoYy GoE=goFE
. nnntﬁu ok -uﬂua&Mﬂn . 0=0 o=0 D0 A 0 oG- a=-o Coo*QTr
3 DR TR e Re ORI . pODYeS - 00T 0SS unn.ﬁma T p0GEeS0). 0 0DSeGes 0 0O0CFY __ ZwyTE
a=0 0*0 g0 o*a o*0 05T*0 OEQ*0 osSo0*o oso*o
o*9 o*0o ____b*o . _D=p o*0 OO0 00 ¥E OG5 TET nOoo"NIEe 00D g
TTUOUTSEEE T T oo, oo EaTT DDO*5sZ ToogTeear- TTOUOERYDT T TanEYoee oofi*=101L ohl=weX
00022301 000t Lley2 COo0= 000K coa=ie2 oone2 3 T O00*ORE" . OOE*T4Z oag*T96 abo=o0as
aanoﬁm.ﬁ 009°6%T n.u_n— .umw.__. 000*SeT » ooo*009 BoQ=52G: " ano*oeZ - aoo"nSy oDO~S92
oo LL0%0 DRt DOOREER’ | 00D*Rsm ]« L 000%wIuT . 0002908 0op=zf. TE® T
o*o RS G35 Qr0 09 00 0*o 0o0°000” 000°0071 n*0
o*Q Q*0 o*0 o*0 o0 QOE"D - oDI=Q oD*0 R Xt Rale] 3900
000T0UZZ " " TO0ITHSE T B L TR P S LT ] ST v [ L 111 I ¥t 1 1 | et 1 L6 R T+ e ¢ S o T L L ] 4 00T H YT
000°*6007 oMo 7 ooo0= ﬂﬂnu."f = 0DO2Q00T: .. DOGTSY SQODToas - oI CceT 000”166 oD lveed
000 - 0856 Qo eZ oo0*RIs ! DD *0vR - GoOr0SE DO0=0LD: . . DooTSss 0QoO QLS 0Q0~09Z
Lotos o ete L NRSEESTS 000%SLi ;. O00%SAs i) '0OCSRODI. . ODDNIES-. 000°SL . 7?NFeT_

oro 0000002  00C*0OI o*0
o" D




000”001
000°*°0101 o000~y
999*0 0T~ 0

: 000" 000
CO00*0C1y 5 00" 0OSAT
COE=O. .

TO0T*59E

‘000966 < OOETSOT
o ; Lr oy Y on0e0RzZ .000%00S. = 000°Se7
0000 5 CEO00%0S. . ﬁbnn-u-ﬁ S 000065 . _090°C1___ - Z269°C
et DM e n e .
-
....‘..w..w.;.. oo ol 9o 22 o0 60 000000  OO0*DOI o-o
i i L 00 == 0*0 0% 0*0 o%o SED° 0 o®n =0 Qe )
Fr g ﬂ T utﬂ. .ﬂ___u aoﬂ.tnwuﬁ- VOU*SeZ "~ T DEevoZEIL T OGUTOYs T odovoatli Qoo~G5¢?
.-Nh 47, - 000%0E01 505892 00v 9l 00v°992 00€"e10¢ 0 =992 000965 000~ CoZ
b., . 000256 - ..___nn..ﬂ.vu .| Do~ gan oo68*292 000°286 -0084¥9T 006506 DOETTIZ 000°SL6 coc~507
) %vannnuﬁn_ 000DEZ - - 000*006 DO0L=T42 00O TDYL; 000°08G, - 000397 _090°02v 000377
“HO0TGaRE GO OIET bl o] [« AE 5 os0 Ei:.o.oo. 277 Tooocovt Y 29
oownmhm 000* 0508 0% o 009 ZLZ 00L*g1 01 009°242 0 ; 208 0LE F-ER IR
000-286 00 00Y* 242 006*186 0°p 000 *® 086 002°142 00O 00~
. e ﬂu&!nhw __000"0%L 0°0 ncooomw (1] 000-GR7 0Q0~0Ze noG el
" . Bk 6L SR b SRR b S g ; , T eeeT T boerol
OO [TE " . O “00" 1 00 0*0
_ B8°0 anm.ﬁﬂ- ! 00S%iG O00*R1I zea*g
S L e e .
00989 o%0 Q00-01z o°p 00 ocou*z oS~ o0
uuuambm noo o - o0 ao0=0icl 000" 022X 000°® DET 0DO"0RTT ogn~os>
I-ﬁnw-anm o0 Ok ooFeatol ggg=ear = 0QOTEI0l = Q0gQecoF
doo nnu-%wm OOATIESG. T TTOOSYEOZ T T 000*Sis anc=moz
s Ry 00 0°ons; coatoa con=02¢e aoo-awz
pIe o= - gep -0*0 oo0=07
QOETAI0Y - QO0TIan 0OO0=RT oLe=e
M.w LA o2 00 000°0002  00DB%001 oo
—————— e - A S . S — 0SZ*n 0“0 __O090*0 Svoto
000%a epos DIOCEE Sy DOO0=DED L DoD*E9Z 0000101 007° 02
E.e_.ewmd el T L S 5 3 DO * 066 00Z*R9Z  0OOELS 000° 692
I 1 S BROIOLE i 000 08L 00 S22 - . DDO=0Z¥ . ODO'SAZ _ 000T00% . 000-06Z
¥ wvo GOGFOToT DOD® 066 G005 1 naesg
*pn - - -
S [uiu-i BRICE s R 0-0 0*0 ____0*0 ODO*0007 000001 ¢TO
0*0. 0*o oow.mmnu R 00T 0= . - 0RO - . GE0*0 REO“0
- . o 00Q*ZLOT .. . OO 097 0o0*2 1071 006"AGT
°°° L2001 dograce 000°S007Y OO0*EAs gos~Aaqz
____o00%aes C536709% _00B3°SZL. - - ODO*0EE . ODO*SLE
Rl L Toret ook GO0 w1l T Tezosf

Hﬂﬂiﬂﬂﬂ. o*0

=0T E -

Ln
N

CTIBUOEOSOr 000 ST Ny

zn.q/..,,.«.
1w

[}
Vg

2y

neg
=Y
Moy
O
Ty
oY
L

13
N
O
HD
HE
HS

X

13
N

HO
Ha
1%

13
GOS=eSE " THY”
DT pSZ
000* 0L

HD
»y

e

Ix_:




J00*SOE ﬂﬂbtﬂﬂﬂn Co*=CO0E cno =0l

008°T0% 00%9*Q00T ooL" fOFE oog*(0f OQﬂlOOQa 00L° 10

ﬂﬂfcwmw o9 *Z0E oo Le6 00 "EO0E
¥ v 5 e e o L ¢ o

1 aoo=t1 - o0
Cu QO0%2 000" O6s ooo-a1
fedebuld t] 4 oohoooﬂ a=o 308%0 o0&*0 Qoo i o*0 (114 2t Dot =1
o0 o 0 [0} 0000521 000 G2 QCo* ey el o g Ay C2G*7L0
uuaaﬁtnﬂ uun-aﬂn 00a*SZo0l 000 °BOf 000*eiotT QU COF 0002101 000" 00F% opu*niot
TTRUZEE62 T U Uo0Tews T T DDOTO0E T T OG0T O9S T T 006%FOC T 000*E6
00001 00 °Se9 - 0005t V00042 000" 02t QoD=0Ll
00D 000" 0SS 000° 0% 0%0°*eI01T [ee ks Rgedn] Y 00037
0=0 0°0 QO0S* 0 0%2Z=0 oBO*O 020°Q
o*0 o0 0521 opD=gEF 000°00 1™ CUo=0Zw 000*2L01 00o"G v 000 ~"R¥01
000°5201 ? _ 000°SI0l 00G=DOE 00D"EI101 CO® "6t Z 000°6001 YOF > I6T 000*L00 1
2 I DODwEGSE T ,.aneiH#N.ill-cuﬂldﬁmﬂﬂ|!40=ﬁonaNdlﬁllﬂdﬂitwﬁll:!laaﬂnoaﬂ. TTO00°Z2967
4 ? 000506 000"CIE QDOD*SES . " pOOTGIE - aoo®ToS2- 0Qo~0ZT . (sl lrRg 1 ¥4
S« 12 - " A 000 IfEL COOTOLIEY . . 000" O0TIEL:. naa-ﬁau- GOG 165 00061
oo o=0 0o*0 0*0 0%0 vo0*0007 ¢00*001
oo a*o Q0 Q00*NLOV C00=0lwZ felo R Rt viel. B4 000 "Sdn
aum4. Mnﬂ. IWUO OQOE*D 001 *0 0*0 WOM“MWHA
; RESRRESREIS ¢ ol ' Ty TR 1 b et o- . LT TR T 1l o.o......l:-,.. 0
4.&¢d-ﬂ&ﬂ4 A Lunbtt-ﬂ ooo*9aZ] ! oGT "800 coo*Eozl DO =m0 o031 . QgOT"s0F T CDO*IZ TR
Q00*690T oov=rIGZ 000=&550T ooy EIazZ coo"6201 . Doo=EaZ . QODOD*TIDT . OﬂNt—nN oDa*L00N
. _Doo="Eool. NOI=LLZ pOO™00DT | ODOS*2JZ 000=L&66 " © 0O9=LLl25i "  ODOTE66 OOEHE ., 000" nhn
“OOTTgER - DOS*RAT oo reEe o ke R R« T 1o Roll + [ =1 o0& G and-mmm BOC LRz LI LES
oc*o o= o=0 aon*og oQQ=os 000" 0% GO®2007Y Do *Fhs nﬂc.nm
.......... 9o " T T oYY LR W T TR T - Ll s Ak e TR . T oLoYe”
ek +] oD o 0. o*0 ooD=00L. CcOo0=D02T Y oD OD0*GRZ o001 1
00L* 067 gog=as 1t o=0 - GO0*ZHT aﬂn.mﬁnn a3 O aoe*262 Oo9*DEol ogiL*np2
00S*0b01 QoL*"gA2 DoE=Z862 D05 *6LA A . - ODRTRSS L QO9*16Z
TTTTTGEETT T T I62 T T JaaTrRs Cote 0=0 T hOof00Y | 0o0D<6Ss
o"Q oos.omv Tl T [ 2] o 0 00
org a=0 =0 o0 o001 o 0
Lo Rl v ] MWM.QI o=o ﬂnh-ﬂm » o=n o=0
DOoneyrLa QOE"SLT [+ 3ol + P nbnlﬂhh g+ Qo95*1
00 a=o e Lo a*g 3 o O GOoTODIT
CTTTTGUGTONI T T 00D GaeE T T T OUnTeElT U auEToeE Too0Thas  O09%0e0T
00S*0vOD1l 000° 08T oDO* DES opRegis 00B*LE GOr="656
aQo*0s6 000592 o026 onﬂtﬂﬂw

oon=Daw b1 DG OSE
0OL" 062 . 000*56

QOL*OB2 . 00

.1I&nﬂﬁﬂﬂﬂlIIIQGQomQﬂli

9002

00a~ 10F
POO*9RA _
000-%T "
o0
HLE™ Y

ey
00 51<
oNF=ARE
Qo9 Sof
0no~ S22t
ALV

Gt Q
00001
oa6~ 242
000" S0E
000*S2%
Lo 4

0*0
Go0*w
oot o

TTogeevIL

Q0S~ 262
DoR*BLT
oDT=rRZ
ol = sk
ati=e

CLL* O
o0
GOR™ZART

0°0
£00100¢
05009
00 VL2
000* Q0%
opotot

srg;

[Y
HD




000*900Y
000=0£6

ooeciifF COQ%LTE -

w
GoE=v2E o0 *9zZf BOOLDSE

" o000 ¥00R

ooo*9vEl

000*1EQ]
000°000%. .

SowHIT

0DDO*SEE

oo~

GEJL
ST0L:

= -QROD G680

000°052 -.:5.000°SaY

aoD D101
POD"ORG
0O00*02%¢

oY -561C

NOO*ObLE
el 4

000-0zt

O00*ELDE ¢ O0L"ZOF

GO0"SEE. - 000°9OE
00°00Z" 000"




P R e it . e e A e

|
i
|

o*0 ono~g

Lo dONe 2 |

oM WrDI Ir

3N €L

€SNl ilEvis <=L |

. O007Y - T
R A SR

g s g |

BESESEEEFEREA TR P AR TN RENI o pE

— NOILYDL2100m
= Wy02 H0u03




408N ZT
Iuw|.|..| -

et WIS
Ll |

.lp.rru..... eah. .
AMIN
aun.uﬂﬁfmt-t AR dned X

Ir

rrg, 1

HIOY
HYIA

]
s .. N.UI.WI_.*.
0*0.

: . ll‘{‘!'.{.ﬁ: -
205 .:ﬂﬂ.__.t..un.u__u._-nu___.
00 . —! w250

D




BoG* 1~ oo eoo*s1

L, i SRS L0 Rt | Slittal T
= g .g zr

AMNIMN ™l MIFHIT

J...—{N_r Q0SS ¥OOME ININ HI4D

I .-.n!!-_lihuii!ilfui;!nall-i!.ubnl.:_:.i.._-:.iﬂ.ﬂu_

SIS0 ~ HOFLYIEIATOOW
10— MEOD BONY?
..tnm_...,..an.iuz a31va TSV TigY £




B S
w2 2y

.anm;u

o=0 QO*ETI0T SO "0 .
wLsGzE o0 20°c10f 9050 ~Q »
o n.|| 00T ErgT OG0 >
oo=giol 2OE*D -
....ﬂ_nua_n.*: =Rl
oo” nol #LIZ0 _ vy
gL TDE( 15=412 ¥ oCc=0an =l0*D
12*5%¥S LT o5 fapT o= op=ap’ *1i=0
T UOTO0LT SRS YI0T T T 0SIs1E oo™ 2w *~4D%0
LOQrovEY. S 0G5°902 0Zvs12 ag=Tw vEO* 0
-DDT0ERE _ . 05003 G251 a on®e &N
CE: 4-.ua-.wuw LORTONIZ. - ORCSO0E . . LECGEF. oo=zw *60°C
£2%1Y 05*9i0T oG-S GE*LNYT Zr*122 £3*022 oo*0oDe QL=L07 o= 0" n rygon
EaTs 05*9Ipt 05 *THG 45*9E01 FO*022 ErgLZ DO*OvE e YR o= Do 0 FROT L
ﬂﬂ-n— Qﬂiﬂ—ﬂ_n " b1é t?z@av 00 *DEeT DL"LDZ a0 no=oz »RQ
: -....». 3 .....-..-n.n.-_..-.v..nu We'ss _uh.-hu,ﬂ- H | ] 1 00z LEL AR
; ..ﬂu-h.ﬂm .n_n.-nm_m ; m.nﬁnﬂm~ Q0% 00DE. E....nu_m. gen 00" 0E oRQeD
25 A (w2 eSS .Na...ﬂ__m._..lrrn.n..huwr ol Db=gT X TO0T0vEe e mw-._fa..nln_. Y« L i _DO=0f _ oac...m
~ . L W24 CE'ETS ﬁ.-ﬂﬁN TerRIE oY 0TSy -ﬁ, u.n a% O O [ LRl ORo T
a0 ol ._...u...__n Oh " hik vE=DHY H.u.h__m mw.oum nu.nf-m oL*ROZ o=a a=0 00" DV aan=n
aG*1T01 _ 00-Ras ES~Ivii s2=122 .S-m..m om.\-.rw nn-nnﬁh OL*WOZ fild ] o0 o0=1 #40%0 b
3 o = L o0r e Y T OEYeDX T T oYl g g Tood=T L X LY -
Co DO ORGSR oL=E0z o0 o0 oon=1{ vl0"0 =
ﬁn-uram nb.ﬂuﬂ.. i 00 - D0*T vi0*0 ™
! G o0 50 LR o B0 R
2511 oco=0Zpl an* 086 SI*HY9 Ly*wlZ ég 212 26212 Go*ovtw oo*gn2 o*0 M..n, o=0 nen
L ] oD ~oI0l oD*oan LE=Or" Z&HE°E12 QEZIE O%x"Z1IE 00O=DESE oD =02 o*0 2*0 o*0 g
&O0*0l A0"0Z0T 00 0®s By OgpE aE=212 6012 raE*ate o0 0¥l Go=S0Z a0 B*0 00 g0
rued ur R e e Y I St T nE tragn e e S e T = Ry
HIA HUILS HILS Wio* WL Saryd. v NIN T 1713 BT BNDTIR

i =

LONENTHEY aMvewns

WIA DI WINMLG N[N M ragnD

K ._.m-_ n:.ﬁuﬂw ._.u.,.,n{ttﬂm z_a..Wuiwm”.t. nmt___.,._.czn tmm!.__z_ E.:._.uwm.-ﬂatu M} LA LY e

FRIFIALGY —2lnw

.....ﬂ..uh. T i
e vi.-.un_,.n-_E

li‘l-_.._ltli!_..lrilirliilndlidl..liltll-_.._:..intn.. Ty
G TGLPE8  ~ MNOTLIYD1{O0OwW

to HHOD M0MeD

hh..._._ B34 FILY 94 ANN GRLV0 S5VETIR 233
.ﬁﬂii.ll.ﬁ.l. [T L] ﬂfiv#d..ﬂl.rfl! - il.o_!..l.-_.._ T

I....




BO%0EOT

&ﬂﬂl

D&

o0*Gely - Owe s Orern”
oQ*QSYE ] I O s e L F S

GE*Lrd ﬁ..h...ﬂ...-.!....

o"0 o)

SHSEIveE T ineo o]

il ol v ;

nq.. Nnml TofeerT " e ‘54

“AC'RYZT  EZTLwe 0T o CETOYE COTO 0L [ Ll o= 0N
.nﬂ.mqwﬁ E£2+LeZ a=n Za*we2 OOFGrly 00wl o=ir o a
z TREETRNE T T OO0 TOETEYE T ORTOSYE T T 7O00TsEE - 070 7 Teve
mktimqu ‘g0 EL* LD uﬂ;&#n& 00" vEE g% 0 o0
Re <0 e ;0% ‘SeewnZ 08°0049, .08°2ZFZ _ _3°0 D0
JO¥B 10 TRE % 6*F20T I C¥2~ ~— 00 ZEPIeZ COFGLTE 00377 a0 a0
v b ] oo™ a6 E9*"+0S L5l Go=0rz LE=ATE oot Sy e L o o°n 040
00S6TOT  -00° 186 ‘ddoere Z6"0EZ oD FECLET GO*SEazE oo*ZFE 0*o GO
o R L EYTYNE OO D¥L T UETINE T T O T
L b SORRTY2. OO GLEw. R lvZ OT*Zwr
Z2O0YEEZ A SOTREE L N0TSLYE OS*Tez2 ) =26
R TET=iEE,  OOSEOE: el T | el D= Tr
&E9T0 1 00=Z201 o =TEs cERezAsl LG w2 o*0 CZ EwT oO*OokLY orFovE o0 n=o
LT on* 2ol 00" 186 SOZBE HBLIET RI*0&2Z o= oD Eliv - OFTOCT a=iq LEL]
&EE=E1 u_a.._mwnﬁ On=Tas ﬂ_ ._.mn..__ mn.a..m 0" 131 "ace ou-nh!.. oTors o0
v - : q - I x T R el
nb-¢¢N oo Gw3 ITLeQ
RLE Y Q0*SoR _axien
oo*Zin DO~ OG5 T = e VLl - LT 0n"Suc Hwd ¥ 0
ezl o0=ZT01 00 066 OETDET #0°QEET GO*&EDT Do*Swu ael 0
10°s1 ao* u-ua 00* 066 amtuuuu GA*VEE o0 0wl O aI*nIT 670 a°o L Rl U e b
gr=gi — ~hO" 7 uuqﬂn._d.luﬂtﬂuf.i. Il iy LT N GUTTIFET T AhSTo | Ty
0L=Z1 u_....._.nuuu O O66 O0SLYE . 7~ 09=0%2 a*0 aen 00~ 16CE BRaT O
T1°cl oorpiol  ~o0fose : . ; o0 00 00" IFFE A9S°0
6l°% -a%;liﬂﬁiﬁﬂﬂl %L...ﬂﬂ-dﬂn. s -..|idqﬁnw|--}no.\ﬁ#jﬂ§4u - 1 “den [Tl AFvE
[ Al oo*9z01 0= £a6 LE*QESE ¥T=628 o0 w0 522 g TAL LiRFA T o0 a=n 00" 0S areTn
L1%% po=o20l NO0*Eas »I"E192 L Al o*o E6"RZZ DO*GLwE olvslz 0n*u mean o9 -ns ET =)
Sheg of-22oT a0*can n&-:: LA*czz2 ) LE=GZFE I0*SEQE or=Li7 oo 30 0" 0% it B Ml
5 =R ST W gt o m—— TR a-..i..:.. e e emm - v
9E"€T cE*@LI0Tl  -OSTERS hﬂvm_qw-, DE*OEZ pE HET EE*RST - OOTOWLT i-ihaw DL=wZZ og =5 GL=@y IO
GL g cE*Sigl DS *Sas HEYO0SH D E6*R2T oeh ol bt For 3 GL w2 I E QL Aw SZE=Q
w0 "SI 0R=9T0T  OS=£598 IRRTOSE. T LEITREE | U9CYIE L 09TNEE. . Gl pEtyEE - - QRtERY - OLTEw QET=0
Uk ORTUIOT  OSTEHG —— SETHVE TS eZE Tore T T i WEE el fezxT T 00T s o= a- SEEE 0
oR"9I101 ST ERG pE ez T AS*EZZ I5=LZ2 1= L322

Dmtﬂnﬂu

5

=ab

w5

S

OR*LZZ

ZE*E2

GO OwLY LagalF oo 00* 0w Lok Bl
O0*GLIw B ¥ L oo* nw

[ X N

» ek

»E ¥

HoTeY T IVET0




aa*0s .
00=D% wrgey

..... S -1 el 3
Go= 0% wras

PO 0ETE €Eo*g@se o"0o I8*562 00"0LI9 Ow*TvZ a6=Re? [ EA8 b Q€S oy ”
_ aB5" YRy EGRrSE o*0 Gl *vS2 O0*8 R Ow={vX kst b _ggvic" o&=ES oy =
| EEE YOG T2z —svrver G0 IE~ee . DOYOIZE . G isz ~OB7ger T O0zt1s7 DETES sl
_ = IO . T - MEV - 15282 o~o i Nr-.r.__.u.ﬂ on*oGL T DN=1EkZ OE"A W pZ=ins peTTe ogwE |
o : ; Zpeougs o wercsz. | U gEesSE . poTosIw.. oItz lip=0_ 00 -0a-0s e
[-F Bk T EEeRe DOFgete OG- TwE a 0 “avo naas i
n-onuun 22ey52 LOe 5T 00=01 2% ool 0*0 o0 no* oo pag*
SE*E QI*&aInt 48°5601 [1): b R4 FI-5h £ QOD*DSLT oo e o0 o0 oo 0 gaesT
TETOOT T GBREEESET . GO EEETT OO T T oG 00*9iZTTT T oswu? -*
LORES9EH - oo*geEse. . OLl*ZLE a=g 0= LT kg ¥ B oqee T -
S 00=0IZE , Solvzwe 0"0. <\« .0"0 00=9LZ} 054 1 =
X ) L oo Sl 1d S HE DOT0SLE O *Z*E asg Rl b - __002PL2Y. . 0521l
*e*21 oo*"RIOL oD *Se6 [rd ol -4 LEGPE co=pa29 QweFc2 o=0 I oncos aga= | [
c:-ﬂu oO*ai0nl OO =9 8n 2Z=owd AL LPE 0a=SeRE oV *HES a0 o*0 00*0< Qoo o )
oo*arol : - B9t LYE go*0l1ZE owrarS oo oo . _©00T0S = ©26a™)
e guTaseT T OF” 3 R EROAREELES L - I aoeos RrOo9"* |
L T L ¢ P TP e | ﬂ-\cﬁln =
965° 1 =
ARG
oE* 1201 0L*9LE ZR gz TE=9yT 0D=06RT Ov="RET IHG 1L
oE*1201 0L°ALH b ko vE*EWZ 00 00ET OL"HRZ :rn.“
. e - =
L9 F o 0 ..u_ﬁlnwuﬁ ﬂ : 3 ¥ oesT T
wEi=g. unm_.._..mﬂn.n .....htﬂhmm. P I .D_._m_aN GL*AEa ons=1
o B By - T Lo fo WS G e 5 1 S g — "
il'uln% ua..-dnmi!l.w#...ﬂoﬂ ﬂ_._mlﬂ aurakz o0 [ Bo=wedi = 1
Z9=9 oO*¥I0T a0 =G &2*C101 2HTLVZ GO*SEGE o9 SFZ 0+0 a=n 0= woc] oRn= i
BE*T po*wipt 00 =506 go*za GZ*Lv2 on*0lZE 00T T E o=o 0*0 GO eRST amc*1
LE*g ua._i..E 00 = 9ns oL*66Y GIGe2 00" 060 § GIraEE 0*0 a=0 B0t eRGH oas=1
T P Tk e T e R Ty YL . . = . 2= & )
Lol u_n..-_n 701 Oo=SEG ' G bl 62 OEege3 l ann...nwﬂ. OGNS oo el owZ=1
L6*E aosLINt o0 =~SaG ;......mul_n.u_uw I "I~ A F ety + AT BEE . - DO=6R%l oRZ* 1 \...u_
T5°E oR*LTOT | 00-5R& OZ*5081. " 6O 9yZ: LJWQn.ow PRI o oG twES oo=mfpl  OBZSI
—feTE— OO ZTOT D0 S5 EZvI¥E  UETEVZ 0D “LgveRve o GUTORET — O&YVES TOoCAHYT anz
GE W 03 *DEDI AD*0L6 oS0y 64 °Llve o0 L ¥ & -4

Qo*cS o&H6"
Go=o€0l o0lG Zi*1Ene L e 3 ¥




oa- m.... 2E nﬂ- Lwd
o0+ n_umn - O L
o

o - _Ca%o . oucfeR

: 0¥ 0 o0 = s Bl
1E== 7 DO*ADGT - 6H=EL29 [ L p=p J° ggecs sz
Ciad SEEISIS ; 0-0 00°S2 cuzez ‘
B E o 0*0" " T obrsi ZaZeg
2 ao® o0 0g°sGe 2Qze7
0% oeeius . i OeeoBYE. L.-gae 2 apeguz YR LY S Y L tnzez .
3 3 ory —GgTgas DRt [ L= e VG JiTGnT 0Q dwzep -
00=STaT 00=yae TI=Y29E  JE*ggz o=a SE=agE 0Q=019z CETGuE DE*GeZ 0L*Gu> 002 PEY Y] -
an*arot oo sas 20*s2vi ZR~ESZ oo 6Legs2 GO nFel 0E=SYE OE=S ¥ oL=Swi oo~z el -
a=e”" T ao*s awzez
a=a - DO*E eIz
o*a 00=a GuzeZ
: L Q205000 RNETE
00=0E0F . 00°066 6B IvSt EEeise o%a e 252 D0*GS1I6  oEeSee o 0 o1 Gz
o0=DIgT S g0 eo*age 00 . 0D*STZE un-mqﬂ a3=0 oo=1 Lepel
h_n,.u_!_.n EE9SZ u.o o Of *CezZ o=0 0o-1 Swp=z
T Taeg . s T OTEeE T T T ool cezeR
,...,W.rﬂ_m..dhﬂ. T "y 3 % : e
!uuwr n_m!hmm o= oo G0=5% w2y
B9%:  Eososz 200 L v SWOSH weasE
Flobded s ovg [l T ao¥cu w22
sd*oioE - u___..-am& I2"SLET  pE=EsS2 0°a u-ndcu oEese2 o0 T o5 CL R
oO*0EDE O "SOve mm h._._w oo DE*LGE o0*061G o0 oo*Lsnd aeIrT
r TLOTT T ZEresE T oneE oo —po~iswi orzer _ 1
Chioro o0 oO*LGw] afFz=z
o0 CO=£5%] agz-z
g - TTTEFe T oneae T GeBe
0o*SEal e l#0S Lo ongz oo to=gg2 o0 30058 Jma= |
DO=SI01 L acty e o°0 2 ooz a~o o= o5 Lt |
GO*STOoT ERTLEST _.Otn_nw Qe*a mm...mnm o*n  woTos Ll |
00¥SIOT ' . ; 00*ERz aZ*oc 56" 1 =
OO*ESZ - G2*0E os6=1 =
POEEGE o BETOE oSE=1 —
00 EE 7 0Z=0E a5a= |

LS AETT

e P T T b e B ot it P e B b e e




e 11
GBI*ET
I Z 17

ﬂﬂlﬂ
Ll

q nar—n..
00*0101

ﬂn D66

oE*R1gl
oT*a101

on=zRa
o0=zZa6

Satd ﬁ,&.h_.ld_b&.hue

.um w30z L #ﬂ.ﬁnw

[N N ]

ST CTRRTODRE T OT YS9z

.m].l.uu..!mﬂur.ludiﬂhn. .i..dunl Iﬂﬂ.—.ﬂh.mq..-i aﬁiﬂﬂ_ﬂw.lll.u.n b

OOST¥ - 0¥ _._.r.dN|..a.i.u_|. ;

00*0TI01
D 0101

onD*oas
ﬂﬂiaﬂ.ﬂ

'ﬂl.ﬂ u_.u..._N.-.n_.-. Q0 =aRs
seo1 00=0T0T  DO*0A%S
== ATt | | o G L g e
&=L COEGEGE. . oo"ans
T E OOfOEOT 00066
ares—— goTOIgT GO U
Ztew QO ITO0T  O0=0R4
90°e DO*GIST  O0=0e
SR ©0°0%0% _ 00-a%3
aovE n_..ulr_uﬂ_.- 00 ~gus
Is=2 OO*N¥I0F . 0099
£5=Z cofwidl [ ooD*9ns

4 b = OO ¥TOT OO OnR

TL%E

ﬂﬂl#ﬂﬂu

O5*" %S0 L D5 *S s
05S=Sve

. .||n.ﬂ _|.

m*«ﬂw.!:.rndu.adau

hﬂ[ﬂﬂldﬁfﬂ] I..E_.._-.Nﬂﬂll .Gi.]_ﬂ.-.—n._ﬁ..ﬁ.

|1J.‘%.rdu+&!. o




T DOt TOYET
; 0O*SWET
{ : s i 7 =4% BY=RIE; o0 OvEd
SRS 1y 3 & e el s S srever: _ROROeET

SEEE oOmEIOT o0 LG D9rin SE"ZIE L6 08 ¥Z2°01IE 00*0.L0w o6 00% o0 00°0G GRE® W
LO*ET o0*ET10T Qo= LH5 SL00T 2&=a0E 2 L0 2 L0 00*01vE 06® 00E o0 oo0=0c BT . -
o00*E10T i 00=0061 a0 DO0T0S | AACeE .

= - _u._.ﬂ_|||oj.ﬂ_. ’ dO*0s GRE"Y
oz-—oq Qo2 . HLE™Y -
n.._m |.|a_n...—u.1l.lf [ T SR ¥ X ol -
O~ o TG 3 oariay o ALF e ~
oo* 986 SE'0LT hm.a.:. CO*SLE aL=00F oL*1o08 na-tor an-? LYASE »

Le*a oG *wi0l oD*"9nn BE*Ese SE*IIE DO*0LDY oD *R62 fag L ) og= 6% e -

BT waajdEJE.EE.JqﬂﬂﬂlnlﬂigﬂI|Hm.l|hﬂ..m. =y v OUTRGE 00 BTO T T nue0%” THITYe

Lol - ocO*ninl D" I aE it Hﬂthn_ﬂ : H oo=0% BLF"e

G¥=L _n.u.._.wnu... oonens ) £ BOE . oo*as BEE=Y
a‘ﬂtl.—.r[.nﬂ.ﬂ{ﬂdﬂnﬂiul g Ted An_.ﬁl - S Ll . I...-.lm_ﬂ..-h.ﬂ.ﬂ..r..lr e EEETEEY T weFE *
Go=w o *6a00 1 Qo= ios SETELE 9E* LOE GE*S0E G1*SOE LO=0T%2 GO=IFEY sorey _ -ﬂ -
ea gl Qo*a00T 00 156 TO*“FES D90 QQ=r0E 90* % 0F Y0008 DO=IFE T TS -
m.l.—..._..k _ a.._a..uuﬁ |E“_...n_mﬂ_ n.._.._NFl Nhonun YE*TOE .u.ul.w,hn__ - nﬂ-‘thl oy ee -
wLTET NOAUOT - 0D EES IImergPS  eTeI62 | BTe50: : vo-og .

LYTET ODREQET . nn..nm___,. TEETELE . BYTREZ 0D ot1=> ¥
1G=Z1 . O0=2001 TEAG S geRpEE L 69IRT! 1 ¥ i S,
F A — ] -deﬂjjwnul U0
G001 0GTHSE QL*FIGI EQ=D&Z

Eﬂlﬂlﬂ.—“ .D.ﬂlﬁlﬂﬁ_




..._..w-huu
. Egeor?
-Gy ?N

- PESOSTT . o]
Sacses Heeeh el Ee
! CREeCT T TRy e g QEL D
o~-o0 gG za2 agE~ s T
: b S k) = 0T e i Y 3 ER bl SUERNN. - -of, T4 902 =
Z2=gRt "0 Riwd | fh._..mh..._ mﬂ-hv._ i .,...”..__ th.nmw w.oawna .
RL*TW TL9HLT EST9El AE*EZ0T : ] ‘ ) oo Seais a0ce s .
-4 L -] PI1*Q
06612 “T1%0
63612 vIT*O
i £ DEILIC . _ w1170
ZaATouTe ZESANOE nd...wh.a GE*LTST . -2
226012  IS"vIRI  09*Sog L5105 y Ry (%
_BE=40GF  92sS@rl . TS Teel czea12 nww-w
. LR = BFTTLIZ T ws0vo
) X .u..n_.ﬂ. ;.mH».nNN vROO
6 5% o e 5 : EE SRR o ST e ) ISR 4 [ g
¥6°0S0Z - 9IvEZ 20" 4T n__n_r..m. w“-u“w uuw-m
ohnﬂst _ci.n_ﬂha. 29°F191 Sa=gzs oea-0
: g TTooeRmvETE T BRn*n
ZwTniz R0~ 0
mi-dq oeo*0
(EET s _ P - .
e S1eTlE i . . -
hﬁ.ovm om.o«am Ceedns mm....u.._mm“ o il .
oA — T ——— SETYIZ  _wincg .
9zeggrE i ELTCTY. L na.-mﬂ:._ 1
COECEOO L e T e T0E L ; > L LAeHatY g 3 L -]
ﬂ_ﬂ._.rn H.M.H = G v oy N g Nnv-uN:M. ﬂ”M
jﬂ.._dd 1 I | L4
¢d.w..W_ LB D12 00
PRI ETT] R T [

OO T Y AN WG
1 et







ET*w6EZ CEOVEITE  TUTRIET  ZO0STesT a=a 59

2w Gw?

51 H.Fh..!t.tm.ﬂ

lHﬂlmFﬂIIJJHﬁtﬂ

*eoEl o0
YO S60Y ' TBETESIEZ ET el GE=rewl 027 12*L09 0"c

T ORYEDE DERT T > CTTREYIGE T TO0
; T80 .ﬁ-u
. DTYSIOL. . ‘D%

X1 - BT Sl TEaFen 2 o0
Lo LE*CI0E |93 m11wmn. ] vo=aal o*d
oo o0 0202 o®o O8*9L0L G*0 0O EE a=0
TSETTWEYT . De0 TTANTRIET e

IE. Bo-vel mueasor
T :&ﬁmnuﬂnﬂ

....!;LmMHWl:I:

IIIHlemti.-:

Y 5922 fﬂltﬂﬁﬂ BLTSYT HELECT
e9sgExl ST FEIT Hr~0921 Qo*usaY
GO gos AE*LGZL

SSE=9F0L
. dﬂlDNnﬂ

jfﬂa 1 pi JO o L

SYgE— savar— S EeRER ——gvn-
1E* 18T LU ] G Z60T 2*Q
o*g QO*SLiel o0 ao*32oT oD
L ] Do*SEos o=g ao=z2oT oD

‘ST eYNY  GatcEL  NITTOTT 0%D
FEsEwIE - | el=5iF b & 2= To ) o oo
et et el T TRTIRGLY L. S0 0

SETFOEWT ooTog fIdﬂdﬂHdﬂlllidin

LZ*LUS] SL°GEST wOTIEGL LVeOLLi oo
e QY &I®S$99% £r 500 IZ*g0it
B L S T i L A e ¥ e 1

_&=D"IET

stenez
Z4T99E

BATSYE

SeTyw?

reried
LZ2°9e2
LG"G»E
LI=veT

e~avz

Ty

0?Pvus
IF-Feg

EO=GuE
TETYRE
L bl

S S 4

VAH"OrE
T en2
GR*fFwe

HLeTez

Gwswwd
ZhTFue
LRTHET
9F“LER

e ewd
BLLE L&
SO*aEz
FI~IEZ
EFTpRy
no*iez
1T°9f2

ot 5 £

"gi=led
- ELAES

THTLED
16 ar =

Siv2fe

[ I

L3



oF InL-

EBTRLL
OL0s

ZT 980 0=

; 7 Ly
AOTSZLE EOTIWLE B 669 SE" #0971 oo FZ*ALL o= Zi*gne EQ0*D SE"E (e 067552 Zwh
nu-ﬁqb am:uuun gR*92y uh-nntu 0" 0 Z2*Zhe 00 B * BEG 00— £E=2 ES* 0 G us? Zwh=T
FET BT T = o 0 T Rs"SAE T 0T0 TTTESTEYE . 20— T Ie*T oHel” SO"¥G2 Zuh*y
o0*0 OE=0E o~a OSTYES . 40f0— o0 "o GEEEGT ETZEE
s by 0D  E176S9 o=0. o6" foa. I0"0 Lo g L gz=1 .egTSoR TERT L
= =0 B3 N e L Ia— o TEFO= T BETE wG fe-wcz ZEH*
Lv*BT9 0561 Yo eZ2e po*92=1 o*a 05= L 0F os*ale wZ = O Z6-1 Gr=7 20™8GZ AF6=Y
ET®L5T QL*96ZT LTI=*B¥01 o*g IZ°ER G YO SO *0— o=0 a=a ze gee FTAR

TAERTE TS saAeGeZ iR
: ares Y R A+ gea*t
y5=T 1E*eG2 Ieaed
LB oy JIETESE RLNE

mﬂohahn LG LIERT B vLGT LE*OTET o*0 Zo"1 19*S52 aog- | -
EGTS06 ooTOI02 dB*org rIEaATI o*0 Ly=0 YR Ao -1
GETEILT ﬂh.«ﬂd mfndu#— 1€ ~uvCZ age [

225 -l

S55°CGZ ooR* 1
LSgoeGy o9Rel
LOVEEE Gob ]
2 oLz Ew*6521 FE*¥ZZ 2e"L011 LG=LGZ oot
9279412 2RTASEZ ZE=»I0T IB*E2G1 0= 0 U TERL a=g LE=eS2 DGy -
i T w TS T e T LOY TSN T K L ey T as=zcE gas 1 -
; OL=SaE ol i ITF™"ETP - - Rl - ERR e AL*ECE ogne1 -
= as & Lo*qy: o0, 6ETBET 0SH=T
— OWTTEL  GESZEIV —EAVEEZT -9 . T Tewrsur  os0 TIFTEERR aoas | -
DI HIT SE* #90F YoEA05 H2*6L01 o*0 lg*1zz 0" 0 Le=iws Ao
FL=goE AGEDHET SR*90w TS*L 10T 0= Freglz oo HO* R apu* ]
ZITOZT  E9oLeIT  WLOTAT  AZeGNOE 070 St -S4t 9°¢ sEerz  sO°rl
HETLZO . WEEELLv  BOTNES - © peg ozeves org. 1ETeEE ARG =T .
e mEn s mussr e senp e
LT ey T e o T SHE§ SL-L¥e.  BRSRE.
— gD —agrOsET T 00 GETIZ0T  O*0 - 0eTZé TE-Gn? BaGe |
e E . T2 T£egies : 3 eE=TL2T oy L0

v v oesS=1

ZE4LSEE L F2%ivE DES*T

A wT ST




LETDLZ
o*0

oS
Go=~g9iz
[l

AI*6IEZ

Tw*2oER

A Rt ] 8T
*0=EIFT 021201
B A -3¢ 1 -

I0*1 39T " 2T=grs
D9"SEL SL%106
TOTNIZE DS TS
w1222 gtz
(seggal L Rl
420 v08  PReWSE
al"vliE aE* 169
BI=ZLEZ SERLLE
2Ll oa=gagL |
Lo T -l Sa—
FEAAGEE % oo

YH"SEY

U EE*SELE sT anz1 : Tt : Z4=152
TE"2¥91 . 19=1811 ; : |0=L62
i sercgz

*a . -.Lg*igz

T X
= ﬂﬁﬂllu!:ﬂﬁhﬁﬂﬂ
19 gZeEvLl 0=0 65°9601 o=0 SZ= 55 o0 a0 vuriGE
g2*152  &5v6LSl 00 L8*R06 0" 0 Zi*0z9 £0°0 17+0 £ovos7
BT T TSYTIEST - 0mU T 2SIeSET T UW  WINEZS RGO 1872 T T £ReZ ¢ TTEess2
86°£50% . 0%0 £5%201 a%e - 10*9ws. - 100 =0 00 sReTS2Z
; OO-ErLT. h:.uuu ZLv060T __0%0.. | G299 200 tors vR=0__ . wvei52
GYUSE  ZIYGIST 00 T TEYR06 T B0 T TEeTIe inYes — TIeE TN qGeoEs
¥S=6LT gs~TESt 05 69 ~ESH o*0 £9° 229 e 6u=z 3+ 6T 052
o0 66=FS01 oee 167201 a0 10=956 YO0 o*0 0-0 aaercz
oYU T WSTET T T gpeeT U Uowerer
g . 2z*0 19*952

sG> owe9s2

GE=9RLE

nn.hnu SZ*ZSEd L Fg=acy
.qﬂr...- g . e S AT ot ey e : - =7 [.m.ﬂ-.aﬂﬂ

NERTZ
nze"z

oZ6*F

ocerZ
IGe=g
OGNt Z
ACwrT

CT Y
Dow ">
-1
he 4 L 4

Aoo*?
Ioper
LA 1 s
Twew ™7

LA el
Fre*Z
7Ey2

TERT

t5°0 &F = L52 zorel

_u-nﬁm ¥ DLYE Tzw0 SETICT zaz-z
YE=SOTZ b LE=G zorsxr

AT o ¥ TRy T _EeTERE’ oz 2

. wm4mMuw. T . gmea’ llepersz Lz

P L [t X 7 i RN bl e ¢ L 0290~ S LgeegRE - LwTeE

P Tl .l..Nﬂﬂ.N |ﬂ.l.ﬂ||.ﬂ.-.‘ﬂ.“ﬂ-.ﬂ.ll1r¥r-ﬂ1lnnl.lr.|lﬂH'lﬂ.ﬂ.ﬂJ. oL - .. - i o -1 -.Tn_n._-..l_N _Q.Mrl..u_ﬂﬂ Py
GSYERT Li*Gloz io*o 0*0 S62°EGT L
gE=Ton Z5"3B0ET 0f*0— ES*E aL0 IR"L%2 SR
T ST RE TSSO T T TG TTEres o wETE 0 g@sy 2Seen? o=z
S THISYU0T, 00 i -0 £5=Z ¥SE ZE"OGE Qe E
muamaw mh-nﬁnw pou arq Hﬁuﬂ o=a o0 BL=FGZE e
“ETEEL |u.nl-.ﬂn.ﬂN|r Iad.u_l Iwm.uu.aﬂ‘_...ni-r&.-ﬁ. ..muﬂ.r.t,,t J_ﬂ.n._-.n. TTTTTREYE . I iad L R
SSellv 2A-HA02 -0 vL=ZGET a=o a=a wi*Z o0z 25562 Shl T
SqraLE *I~ w302 ﬁ;u SEZeCRET 0*o0 o*o FEE Gz Rl S E
_48*8st weTEI0oz 0" 0 SE*ARIZI o0 oo~0 o0 a=o AL*ESE GerTE
zgesay rS=sa07 - - 00 uwmunumu- 10%0° . gseg wi=0 . iE"iS2 werez
FL-E 8 F.51) GZ*6I0E T 0%0 ABE*ZSET o, DO L2 ] ¢Z*D 2 Ny IR
AP HLT St=v902 ' 00 LF*ECET - L HRROTL ~ OE B b ok e ZE= O . wmErR
AT HEYETOE T 00 GBERSTET u_inlllﬂﬁifﬁ J-Q..u_..!rl.. [ N wmmﬁ.m.w. T Tmegea
Z&E"EhL FE=6BDZ IS*ARET o0 gresco @I=0 E5=F BL=0 OE=LSZ gEFe

QEZ*Z

TeRzedn
2 ‘.N"

PABR







FUEE..U-E.—HN.&J !ﬂ.iu!n! 1
ﬂw-l..ﬂ_.ﬂf Eﬁmﬁ_ |.._-..Hn-. W 1

Hi*2E2L 45 G012
TRETIST T IGTESHT
T6 ALY CSRTELET
S9*01 52926
libtiis TR 1 2 o
V-vVV- ﬂﬂ FO12
Fl=rg Le*aset
Ll R Y1 BIEQLG
flezewy saTagzaz
C2 gwvl EZ"¢B4T
T T6 - SE*TeSY
LorTx” T eEs
02 "00w DL=LE2RT
Frey -n e2*IAQ>

AL

T PETHEY

o
oa~lt

RY " 0%
sSeeTT
dtrRL
R )

Lt I L
Lo aLa
SY=RQi
ITTTF

e {ry

C1*01¢

- B -]
gz0

£TGR21
Ae=FToZI
Ll R 4]
AS*EToL

TY 60T -

A =3Z201
TL£*g5201
aE=1Zol

G9*IS01
i0"sEO0%
L& TE01

TEETeEAT

Z6° 25071
Eamoggl
CTVee OEDT L
: *nncﬂand

o=
S 0
.U.-....
0*o
-gag
o=
o
o=
o*0
00
o=0
k-
o

o

(]

iR LA 30 TYY L T o
‘el

= . e 0L EJ[E

“ESA I3MYWE 04 TFLAWILLY SWine gz w
ASHING DIHEISHS WOWININ I THYROHE »
OIWISSY HLA30 TvI0L I8 &

Jmm:|uu:¢u1nwwwwmmmmlmMﬁixmdﬂqwhlﬁﬂ. TETSTIIS00A
o B Lt : thwnJM‘muﬂL £ =T M0

“IWDIE uxu -

gmi HL30 WL 2
SOHYIVE OL 020dM3L4Y SIvINL Oz ‘._"

B=Ese
AT S UHIHUE ML NEW 7378 L ke

o
= =

ﬂu.._,....!a TL O3iIWILEY S IvIMi oz 1
.r.m..m_mzw Unlnu—g NN IML e m_..—ﬂ..iﬂf ﬂ..

=AM
=3V A00e)

NG
unﬂlnu.ﬂ NOLLIYD

S0E =0
T0E~D

=N FS R0 S
=ONDFSE MO LNYD

TTERDEE T NN [invd
=ONDTS

T SONIFE ang L

= TS a8 BTt el

; =MIS Mg LT
2 L =I5 Ll BTt s
ETIARG 90e 0 =0NDIS  WOL Iy
=3V 5Pl F0E=0 =INITS Lol
STNII0MaA 20w =0 =0MNDITE MNOT LY
I Mpid 9050 _ RIS RO LOYS
=3I ARl =L "0 =W T ML LT
STV wLO0 =ONDITE MM InY
= V[MA W LD =MHITS M) e
wiO®0 =2ONI3T  NOTLPWD
vl0*n =0OMIIE NOT LYW
=T TIA0NA wLi0*0 SINDIIET WA
Pl =MD LA
1mm.im:a muwﬂall.-lazﬂumrl- Lines
=J N M vLO=0 =ONTTVE . Rl LT
=3 FADMA  wL OO = NS L e e
AN 400 w2 OO FONIAG . WL L
veo=n =NIES MO TINY Y

_"__.Mln_UEIJ.r..UH.._..HHJ H lH...—uhEn-

FHOHWA 0. APYWROS

L T o0
T8*63E — —g=h- 3 Eeai
29%azs o0%o Zlw3g  ageny
SSeE. et o ciradgpel irme
CRTTZOT ——bvE lurl.nwﬂ._.mrriln&ﬂnﬂ ”

o 50 crezos Sc=n
Er- P DG 26~ 196 Si 0
h..MIhwr. .u..lam_. Hﬂ'.'s TZ=0
norsal Cmoso9e ...mw._mi
Eh 6D : :

) Gie g

—

0=

Li=TE LA i -
GRGFE pvO*y -
et GIC TG - =
EE~ZZC et -
TTwETATE O ABEvs
281 0T ROC* -
oo 9y BET . -
aG=gof BEE®
LAE=OTE [- YA 2 -
CHE=LO0F GIE > -
SERTIOE o GEREe 0 o=
25 s0f KLAE* -

LEE




R

e nuhnﬂl"ﬂmu nb_.__.._

B = MG ]
W EIILAORA a0

THF T ZVaTTHIONT T o+¢
¢ L =3V AN - RAQCE
T =FA0D \BL9°C
I _=Viid- RLOE
v =I3V[IOHA  LBZT
F oS3 AG Pz
SETO AMAC ITWNWHOAH 2 =3T14008  Lezes
I T s L PR MR ST TIVHOAR T =3 TII0H S — Ave e
TN S T T A R b R L e g -
I SIS Nin N0 A rve SeTiiA 02 v cTUama  oselt
a o alalE .40 * (TN AEIER 9 =3 0ud 066 ]
H N u.ﬂmﬂuwnnrﬂ%m.dsﬂmﬂ?ﬂmm v T P DGEATY
ADGING ITIIIDI WWIMIN £ =39 400c  DGne’
CAHWMSGY HEdE0 Y DITEIHD v =2V afbed g&ae T
ADHANT DIHIIHSS MIWIMNIN 72 3[40 9GRe T
- T T OERNSSY HESSS TVOTLTHT 2 =3T40mA DGR T
TESO MO DTTWIVHOAH b =3 a4 wgue)
HHSNE DATIIIT ROWTHIN  ~ 99090, Acos |
DEANNSSY HIAS0 IrItLiET 2 AT 40 AGY e
ATHINA 1413345 WAWTHIN  © <990 400 gea - |
GEWOSEY HLAI0 WITLIHD ¢ =30 (4~ 0Cus -
TR INT OTATISSS RNNINTH T2 =37150Mg  ocu ey
CIWNSSY LU0 TEITLIND 2 =311a0M-  oGe~ |
e TR ASHEN O e * =g Roasy
ﬂinnq%i%% S RIN{AE G TAgu
CTETOD M DTTWWHOAN v = 304004 ARG
o TETO dnft D1 TWiWEoAM ¢ =3I IO DEGT T
. B o ] TET -
VISK ASMNYIVE 0L O3i4WILIY SIWTME 02 = =TT =-MHd Sei*q
CADHEHD ITHIDAAS wMENIN STEVE0Hd v =311 e ME -0
e ALEH IV RETHY . == 0+ wL™ D
~T38 : by T ot
ADMIND DIHIDIIS WOMIMIKN IWYHOMD ¢ =AT1HiHG  G%f =g
GIWTESY HMLAA0 TWITLIYD ¢ =TV [0ed  Ows *0
TISm FONY YA 0L OSIdWILLY SWEML NZ 7 =71 d0Ho i ]
Gk hﬂggﬂ =FITIONSE "Ryi*0
OAMTSSY MISIG SIVIELIED 7 =3[ A0H twL"OQ
y LT ASHINT DEHDASS MOHININ 1 =T A0Mg Sei g
SR OARNESY HLdT0 TORLINDY. | Z3 a0 9wes0
S3IASA IDNYIYE DA ABLAWILLY SAVIHL 02 b =311 M ARC TG
ADHIND IVARIDAE MOMININ FTHVEOHS ® =37 g 9EC =0
TAMTESY HLASO IWITLTHTS & =310 Qpaeg
IS EOINYIVE O T IARIELY . SOVINL D 6 EIANLOMA T ARG A0
ADHINI DEJIDALE WOMINIH 3 WYE0Nd © 2TV MOS0
Lo EEWNSEYL HESSO-OWITLIND € = TVd0M0d SRRSO
TASA TONYTYE DLCH I V.oSIVIHL 0F. 2 =375308d__qPS=y
TATHENT ITaT WANIHIH I Va7 Al anvg - Gacesq
OIWNESY Hid3d w322 IHD 2 w3 a0nd  wae-n
O9SA SONYIWO DL O3 L4WILLY SIWWIHL OF o AT N HOGE Y
ADEINT ITHiDITIT MOANEMNTH I IDVECR I =T T nnm.r_m
s g E : anGe

Tl 0F - » =3VId6Hd. 92D
¥ s e ] e N | . . ]
L | T C

TEONDAS NPT LYY
=ONDAS NOTLIOYD
=OMIAS NOLLAYD

_EOMIIS NOLAOVD
=WDIDE I IOV DY
=SNG NN LINYD)
=ANDTS . NN INYD
=ONDTS Nt EnvD
=SMNDITRT AT INYD
=DWND IS NN LOAVYD
bllal Ve 8 LH La N I Fa ' adnl
=AY el ey
=N N LTSN T WAl TaY
Eialoin MUt
EONITT N NV
a1 0 B L SR R ITVEN
=fwgmy e LR L )
s L LS AL ]
=rangty v DN Y RV
SN [ s} TAL oY
SOANDIC NO[ WD
EQND AN MO MY )
TOWDIZT WO TR
=AM AT Y™
Bl B I T
20N 75 wNIL ANy ™
=FONDIR ALy D
=OMDIT MO LDV D
CSONDET O MOLANY D
=N NV )Ly
SONTDY TR O LT
BN A LULR BVal Ul
=Ty 4T MDHINYD)
BT IS N LA
TOMDAS NN IAVY
SONJIAS W] LY
TWNIRS NOTANYD
EOND T a0 T nvS
EANSIN AR N L OV
TONTD I mOTIAYS
=OND 2§ NPT EINYD
=2OANDIS NOL LS
EONIIE N LLAVYD
=ND IS WO T LY
=ONS IS wo Ny
SEANDIAG N[Ny
EONIIT ) v
=UNIYE NN Ay S
=2MNDIS NOTINVD
=(NDAS  NOTLTYD
=ONDES NI AOYD




4" Ry
R -l
B

i a = - . =Y 3S 4
- P e TIeE - ¥ - I.HI._.' »ORFY e eV v
TISH Fowvve Oi O LSWILEY SIVTHE .2 ¥ ITH HRA 9 em Ll o o B R P SOt
ATHINT ITIIISS Wil NP TEFdsd 2 =XV 9004 aGL vy i I N Yl
e OIESY NI T3 g i L T AOA BT TIHIPS wnfipys
s guﬂ..ﬂﬁﬁht.gmrh G I TmA I A e EONIIT P [Ny
AT IESTIFT i I AIEVETHS 1 «FVHOMg oozey TOMIFT ke Eirv
,J..:. -ﬂ@..ll..!i HECT “AWIIETHD T =3V 408g 9b=y OIS w1 ned
i S Sl T Ve e Lo ST TR T Y T

. N FOSATE Wi T ™ & N G Agren mEMY I e Tires
OFIEISSY HESHT WO tay  w TAV A afv . TORIBT e et

VICB IINVTIVE Di TILAWILLY TVF[rg B2 TANT 4ot wEHtm kgt LT I YV
AN 3 uh...nn._nwl.__n;nml.._lnln: FTETHIES & =V Hnd poOI"~ FOWIIT wir g vy

HESSD TwI1LTHY » =FTVI A2 wEHpy —feyac ne vy

TaITA Hu_....MJiﬂ.ﬂ.ﬂ OREAWILIY SAIWIHy Or o TTUVHBs  waren =TIV sy oy
————— e ROWIHT DA TMIN >TEvROMS £ =31T§590m0 o o * v TONOAS mnfirvD
Mulﬁ.ﬁﬂﬁﬂf%u& It v ¢ .ou_._....JYx UNJ... =Py S T g e,

TISH Iwvrva O CILAWILLY T (e 9z - SN O wan e R T N e
ASNIANI DI [ el L o *= SV P T AN MA Dy EFMVAT ap g e,

TIMVYSSY ML 43 TINIIIIHDI 2 =3 NDa [ 2. REY e i I LR N PRI

CADUING "HTAIDTen HOWINTWE 1 =FV30Ma whoee bl LT § NV VY

- ﬁml_..n.nﬂ HLA30 I3 IL (oD 1 =3 VI4044 90y =OMYIIT g ey

S N re N = % |ﬁ .wpﬂ & LAY S3IVIML 0Z & =g Zeaeg BOWITE  mreqg v
& =] ] laﬂ_—tur TIgwE g » Hﬁ-ﬂm.l T FOWMIIT bt oy -

OFMTESESY MESST yygg %2 & =7MIrpp-o  2acer BCWIPN g yr

TIEA FTwviwe O TILAWILLY €700 97 =T Wty KO TOMNIIT g g g

rJE.N_anH& TR FFEUT =9V 4O e IO e e,

MM%WE.:D:_«Q PoEAHA00 Zaaer FOMIAS  wmn ) arers
TSR IV IYE B1 OIEINTESY ST TnL 0% ® =TV AGH  Dra=r 2OMIAS  Rr 1 ierd

- = i ATHDEY I¥H0MS v =31 __Baa-E Rt ort o S SR RY R
R ST e v =337 e ] s

ATFEIIND ITATI IS HAMINIE ¢ =T ]300m0 ofece ROWMIICT W P

TIWNSEY Hi 450 Tl ¢ SEIIHMA  paa=c YIS nTe ) e

——— L AIHINT A3 WM INEN 7 =31 Broep > S S I R

PR RIS IOTID 7 SITE0AS 018F sosone  rhimil

S wﬂhﬁﬂ SIVIML OZ > =3IT.s0v0a gree YT e ) gy

; Ll S may T EFV M Gepes BOMITES  wff ppeeS

30 VI RS uudwmﬁm ORuer u..!.u.uﬁ AT T

DY O3ictM3f iy STVIML O ¢ 2TV 4000 pooep FOMITIN aw v vy

ADNIHI DEIIDIBIS Wi NEw FIIROMD € = [0y Qgow-r FWIIT h v
MBSy HLd3T TYDIT100 ¢ ETI P gotrec R Lot e
o g rera : T s nivey

T2 i
N f LYYy
2 . Molanvd

e T ]
L Y ok ]
el [T ]
T 26w

_NOIiMD
NOTinvD




e e

D e — —— o — e —rl i 2 oA il P .
: T JMﬂilﬂﬂHdutﬂ.uhiﬂﬂﬁmﬁwhh!rdeﬂﬁnch1|€:mMJ—udzi vHgsy =Ndas
ASHING DTAIDSS, MWTHIN - J1AVEONE v =DV [40Me  vew-t N5
et o OFWASEY HESSD TIVITLEND v <3 UTS0MD S0y =N IS
T e e mwb TI3GR IANYIVES O rﬁm—"_mﬁlﬁ*h« .Hdttm.r.uaum.r ETNSA0MS w0ty aONDTS
Hiw 37 900Hd £ =3 if40nd  swbse =2ONY TG
T OANNSSY: HLd30 Te JLTHD O © =3V A g weGes =N R
ADHING DIJID3SS WOHIMIN 2 =370 Hed s egew FOINT T
— e e e it e s A 2 ; OHHNSSY MId30 IFITLIHT 2 3174044 wwosw =N IS
RN JVETOE CEAVEHL 02 T T S04 4  evate O =gndae
T3S HONT NIW. ITEYEOHD: 1. =371 i0Md  tyo=4 =N 39
p EAWISEY. H1cS0 ORI Tas - 1 =3 40Hd  kvges =M T3S
= —ti = i b T ol el ha i M e e 1S T
E 15 IWIMIW ¢ =31]4iHd | A0 =% = A s
TAHNSSY Hid30 IVDILIND § =T91 4 maFew =ONT I
ADUINR ITFIITAT WIWININ  F =711 jrioen AR w TONDY TS
— - TIWYIEY LD JlUnhumU.lv - HHA  AEp sy =ON} IS
1 I TMVHOAH v WMt SAE v =DNDIS
: DETHVHOAN. € =T S0Md | BALC Y =No3as

S 4 mh., SISO SEE Y mpNy e
AV -M1Ned BLE W =N S
T30S TR AMBYEONT € =317 309d SLE*Y INNI IR

SETH R JTHWWHOAN 7 3Nk Rifve =DMOTIR
3L OF 7 =INIA408A BLT* =0M3 %

Eo= 2N SOHG  BLFYY | =ONOIS

CEIVLLONSTIRLE Y U T=oND DS
[ =ONDRG

RO LAYy >
NI D
LR B Vo) e)
MYELAY DY
NOINY D
MO NS
MO D
NOVL Loy
Lol 383 Je
WO INY D)
NA{inYD

KOy LAY
KOV EOY D
TILIE
NOV LY S

NOT LAY
NOI1lnvd
NOLLOYD
NOT LAY D
NOTLNRY S
NOT LY S
NDLLOY D
NO1LNVD
MDD LLOVYD
HOTLAY S

T i £

TS

i




b e e

T s S S Sof. 15,000t as MOEETD  =amind axgms

94439800 2 E3400. o0S061€10 Zooaoono H1vH

—— fo— e e _____ 80000000 oogoonoos AR T vSigivey = - _MIVH2M

i 0 B JST TR .rhnﬂ.ﬂ.n_u_.._.__._..l.uwmw-ﬁn.nwn .. R
e el i, mon ks ..mﬂ.”..L._...uwz..........ulu.l.ﬁmrurw.mm_-.tgﬁl-.wthhﬂu: TR L
o LIMDY M0 135 vivO 390 OND — S3014 14 tomis
B . i 12 _HAENN  u0Mu3 HOA 16000 HOHBD Ny N CHELVNINSAL NOT LiThae s anhreig
3 & 8 = P * B ” M3

e ~ - _ £ -% 3 Rl L R, iy =

T LT T ._._._._m.m.ru..._..nw!-!_.__.:._4ruar¢4l...uu!|umr.._.i.mnr..l4
ES*1G'08 - NOT LWt 1w
I0 = Heod Hises
Li%1 B34 O LVOSn of _:mm. N3iva JI5w
= 2 = ia i -
beserilt Al Y







LGBETw
q TIALE="
s . G o C LFEve
TN AFRO/TH U 6o Cwe" 40T i d
Li/BG/ET G*o Sel*suz BES ez iSp ong 2 e1jey
LIrRps ITO0LRGE DL9*EHT RGBT Z34 "oz r " -4 3 S

5 £, T TGO
e ; 59z fuyeens

2 E RO W
PHISTTLZ TR SQEFTLE GHE = HOE aGi*saz 26596

fvosayz biaycdrsn T gin-ee7 | gomrEez  spwec

i air ESeeaiy—ailssT yivad HiGer

TLE=OLT PR TADT G Lo QOT=*F a7 SO e e

LLrgos 1T OF1=2ap Lyi= 1oz FOT* (O UDITIGE TEOTY

i st Pt I ikt B Grl=lGe QEv* 7 CHC = e 000~253 BT

LLrBnroT- 3 BIFSISET T OLDYLISE T TeAYCCE T A0ETaeE AZhH=-
¥ GEL=ooe Hiw=oozE P e nonR="ayZ b L Bl
Fparogy L e Z85  TETE opuT e .

i R g5 a3 ] 4 B L EDGeanE  AHEROLE | GauegSd AROTL4d o s
4 : ¥ A b e g Bl O DO e e
KREG=DoE Liv=gcy Fru-oge GO0~ Sws gar=
(o5 enay it 1 Chd, = FoF OOZT*SeZ Le2* -
— = T e Pensangs L oz * T2 QK pyeZ Gwg==
; 5 T TESTRSE T ESETSRE T GIATESE T oDEToeE SeZe=
. IZG*0GZ . E2e eSE GLL " ESE ODE"SeZ wyTer
o ! FIS*QE2 S IZE*0SZ ' wlI*C5Z  O0E Sed b Tt
i, etk i LR e L= LA o o L1VIUEE CSE2e96E ] £RNToZ 005 w62 OaR= 3
OEELS2 T Fauroos [ L o0& v OFf= !
ARG eYgE 0G0 ¥SZ B Eas O0E *eud i
i ez &I D *wG2 SIT=-2ar OOG= e ZEAR*T
S e i 9EL *eq2Z AOL*wGE QUETZEZ - 0L Ee? gowe |
I RS T OWIETREE T T RTRAEnE T T ORT162 Foge ]
LvS=wZ O990"»CZ Lo9= 152 009=IwZ n9p* !
{ R LERTTSE - NEETESE AA=EWT qoI=2ez QG |
PO 0+ o U Sl S L A R T e 1 S St Al 1 e TR ] L Oow*WEZ AQpewr
TE* & Joh e PRISIGT ol Dov agz wise
RCE By LRT="L*Z s el 097 Sz o0L“wg? oRoe
Li1*fw2 FOme) w2 TeGorz RSy oQP a2 ouG= |
——— eri=gez L1L ez e e s DOn*ef 7 aazq
) L B TELETORE LGS EE LTt T OnD er? GaA*D
ERESPRZ. . SSISYYE - TIF T Ll i AEGn
e R ] e e il R QdE~vTa gage=2
- SEIEZATERE S I00BNCYE | ISET e . QODRRER:  OL60
LI6*ZwT UGG AP Ivy T WL
LLrFOSII00S" T h BRvSwRE S09=Teg *EOaTE FEI=4CE 005 0rE 09s-n
LLirBOLTT OO YIZ"CwE AEA =0 w3 o1 L *ae? BRI~ a0E 00F * QL7 ggi=n
- oo ORETIe2 |TL*BEE OS5 LER LO6SEE = QDL*92F Qs T
* TR T A e l.d.ﬂﬂ.aﬂmm..iil..,r.ﬂ.hlﬁ.nﬂ.”..,.lw. TUCLEIE T Do9rgEE G e g
et 3 L L i greveze L el ruEz oor=212 QEC* O
} : PEEALE. 85 e L o : ooe L2 Qe o
e T il Sl e T R T RO=LE2 . L oESe0Erl JeSeray

2LlE"L
53 g Junaer ; i By B e
LLrFBOsIL Q%D SeIL22 . TiF" X

Lis/BOSTY  O%D are=-1Zz - BRI

LesBO/TIOO0Z=G12 L e

B I
LNOEMT e 0 36




00

B9SSLE

Ly

HESOOL 0

a5’ LeS

89'8lE

FIEE

09902 D0°000L

20 S6°BOT L VELE v'S OLE000D  [ELDEZ BOEEE [ oFSIE 00 SZLF . 4hgol] . goee]  reuumynuEy
0L ELBIL rileE aL'dl £E2L00°0 [TPF-] [ GREZE oreiz 00'aiiE £ L) L
80 GESH 19852 Zral BEESO00 R [=Fr 0y e OF'ElE 00'SEDE ; .
SR Ee T

549 B LBF 5o ¥FBL EVFl BHEEOD 0 5l '6ge BE {2 BE {22 oK SIE 00DPLS | AAODS|  BOED|  jsuuRygump
AL SEELL 8 LEF PLEL BEZ0L00 LEBEE 06'EEE QF'EZE ¥ SIE OUGLlE oDk of  pEuuEygL
Bl ZLELL COOEY oy'al ZE2LL000 BEJZE 68'EEE BE'EZZ O OLE OOSLFE =
180 E6°ES [ a2l BEFSO0'0 B0°VEE #F2ge B¥ 2 oFSlLE 00'SE0E [ g

e
BF'a SFFEL BSELSE a6 2¥EL000 ol'gge BE V&S 05302 00'D00L =
9’0 YEBLL v508¥2 128 LBZL000 69°02 52088 05 802 [ ]
a0 B LIS 5O EROT £58 SEEL000 51 0zS B ELE 05 B80S 00 DESE L
650 09 ELE SO0rE 6ea SSER00'0 al'glz ECLLE 09 BOZ 000

L0dr00

REALL

LW 9

W

|suue]) urely Yoesy Hooig




FEDNGLL

panuas) o

UUBYD W YIEeH -x|on =TT

oddog

B0 LVLOE LOEskl 046 SEELOND S8'SFE ¥ Ly 95 b 0%'0EE 00’029 3 Ml
520 BELLE ¥OaaLL 249 20L000 YEEFE LEBEE OEEPE 05082 00's/1Y 1 o] [BuuEyD ey
EFQ FTL 08 EEY g ZLILOND 65 EVE B0HES 092 09 0EE O SLFE - x LIt
BEO 28001 B9 0K SLE BRVFEDND ELGES 82962 OLBEE 090ES DIYSEDE JBULEL D mERy
ESD SHEFE CHLIEL Ev'al EZ0L00'0 SO'Ske =5 0Fe SLEe 0E"DES 000k L9
050 56 ZEL 09 ife 6a'g @En.n BO'ZVE DOBEE gLULve OE'OEZ oo'sile
.m...v.,n. FEEEL PLERL L'a MrLbon'a FLL¥2 Ll DE'DE 0E"OEZ (R =P
=50 [+ A B 8 oZese i1 SirbE00ra BOTGEZ S0'BEZ LVBES OE"GEZ 00'SEns
]
:nmh._n SLGEL 2Ll gl BEOS00'0
= BEBRL L b Pl S2000
E8'0 g LEL BEEES ELFL Ari00'a
bk oLy DE'gLL [T G000
080 61550 BE B0kl LT SHEEO0 D
ELD LOELE LE'GrE EVEL LEFEDN O
0L [ == LS as ZoEL LGZEOND
080 L0BL BE'LSE SE'EL SFLe000
EZ0 B6'085 D0'9EGE 89 EZEQDN D
aLo 2008 P el LVE G510 0
B0 1e'yay 800062 0ee BOZ000°0
81D FEck 120802 ae Fi: R alig]
[ ¥y 5] IE'8s52 e SE6000°0
g0 Slege oL B0ES a's BEPODO'D
SEQ BESLl¥ BL'ELFL 158 00070
EF'0 S1SEE o0'vae L[ E0ZLO0'0
G800 SE L L6 9aalL BE gl PLFEOND
20 ol Re G LP9E £5S GOF0O0D
LE'D 2F'oar ch'LEBL BEG LEE000°0
o EF'shL BE'BHE 92'8 LrBLooa
L=} oLris i red

J48MY AN Y34 UBld SYd-D3H




03] [BUUBYD WE (UOBRY  Hooiq Bl

50 G Ly OES va BELZ000 98 LK e+ SHORE 0Ll'8E2 00'01ZE
O 6508 90068 259 EZALO0D LUarE VYOZFE 155p2 0LBEZ D0'DES L
S50 SEAFS ZEGVES oLok LSZE00D Liose FEBRE 00 BEE D0'D029
BE0 LEEEF o8 LIEL 258 GFEE000 BE BbE ke [ 3 O'SREE
50 a0 188 to'Es0L i BESZO0 D U LbE SHOFE [ DO'0IZE
o g0z 80269 EF'D BOGLOGD BEGHE ISGHZ 09'8EE 00°DEB |
LD b6 608 ¥ pIES 8re BEZN00°0 EH'8KE Lere 05 Fid 00002
8l aEace B8 BL5E ZFE FLEODGD D6 952 FEORE 06 762 00 SaEE
810 L1'ges E6'9L0E OFE FEZ000°0 rTarg LGP 08 ¥EZ oo'0lZE
0z (PR LESRLL BEE DEEIO0D YR LowE R DO DERL
SE0 G2 bSEL 60 6782 102 BSOLO0T ZZake £0°LVE 00 PEZ 00’048
g0 SEEEE B 6951 605 LEZO000'D g1 PEERE e DO'SHLE
SE0 Lo'gs2 £OCLPL ¥or VESO00 D ZO°5KE BESHE 00¥EE 00 0SYE
610 TrHiE vEalilL [T BZEOO0 0 6l ¥re L0'¥hE 00'vEZ 00°0202
EED [T 249588 0¥ SE2000'0 a0'are BO'SrE B LVE 02 vEZ 000043
gE'D LLPIG ¥ILLEE BlL BESO0G 0 Bl '8F2 PEZRE IGEE 02 vEZ SRl
og0 62152 £0°'829 BeE LBFLO0D B Gh2 BV LVE ¥ R 02 FEZ 00 DSFE
o¥'0 BLBLL [T ag g BEO LN 0L+ EEGES {EEHE 0Z ¥EZ [T
sfpug
ne'D 69 0E0L [V PG a2PLO00 a9l lve 6562 ZEarE 0EFEZ 000049
890 T rEL 95168 6L L2820 0 alare FrEre LUFFE 08'¥EZ H0GkLE
8570 £L821 25119 L2l OZ2000 ESH £5' 142 FEErE 0EvES 00 05K
05’0 a6ED \Z 122 [T QEPZ00'0 992F2 EFBED EF LFE OEVES [
EF'0 'L PEBHLE g 600000 tF LFE 20'LvE 00 v 000048
5v'0 EL'vEr LO°BELL [55] SEZLA0D £ESHE AR 00'FE2S 00'SPLY
rro T froeel 962 9221000 oL 82FP 00 ¥E2 00'0SFE
{50 20'PHE 00’128 rLol ZOLE0G'0 BYEb2 EE'LFE 00'FEE 00'0202
PS0 66 EEE [ £Lot FEELOGTD (T BF P 0U'ZEE 00’0k 29 7 ot
o 9r 02 oL '990k aL's SELLO00 B 'EFE G1EFE 00'ZE2 D0GLLY .
LED 59°F82 GLEZR0L a9 FOBO00'0 BOEFE OV EFE 00262 00'GLFE =i bR
G 6o 08 SE 182 {58 BOBEO0D [T ZCHE OO ZEE 00'GEDE LY
o e T e e p———
qul= = e X

iy VW3 ueld SvY-03H




(PEMUmIDD) jeuueys Uiep yoeay  3oaig Sl

(7 BEBEL Bl gky 1Z21 OSEFO0 O SE952 Be2se [1o'esz 08 00 B BT
T LFEEL BE'SLY BLOL OLSECDHD BLFGE SE'ESE 0¥ O0OLEE m
o5s0 SLRL 00" £52 71 £9L200°0 LIzaE S0Pss 0 BOELL
.
BE'D L0TEEE Bl 85EL 6L AOLLODTD E'55E o8IrSe DLEVE 000418 i u
=) PEZIE B LEDL EL'B BOBOOOD \Zvee 58°ESE 0LThT D0 BEEE
LED I EOE 2B 20°5 SOLO00°0 aE'esE S5 ESE OL'ake DO0LEE
LED ZLEIE BIO6F ] LBL000°0 V& RS2 0F 152 0dore DOnELL
620 Ef 20 g rIal 86'g BES000°0 1Z'9gE 24008 R OF LF2 0004LE
£20 PEEED B4 LIEL R SEEO000 FlL¥SE OZ'8¥2 EFESE o LFE OO BEEE
0Z0 2p'2re 82 1LLEL 2o E8Z000°0 0FESE VS EFESE oF LbE D0OIEE
) LE'0EE L&' LE 80e BOZ0000 glese EP'SrE [ ov LkE DO0SLL
0pug =
BED G6E'29E 0E'3FrbL [T OLoLBO0 L6 W2 0l o5 SE¥S0 09 b 0O LS mw
LED 0E'E6E Lol E6'S L8000 0 21652 HEEE EEE9Z [ T A
20 e ELE SEavL 5 AOSO00 0 (TR £O'2bE (T8 091 F2 00'0L2E e a
20 B L BEviG ¥ BEFOOOD EHNE 20°'GHE BE0SE 0 12 00'0sLL i
o
&0 84660 av 25l o wL £9LH00°0 Le52 G525 0LZH2 00'0L1 S
50 b Ll L¥ees sZol ¥E5E00'0 E9EST L5292 L92CE = 0 BFRE
&850 64548 £E069 B 0L FOLZ000 LVESE pLZo2 vLESE oLEke 000128 i
v ov'sy e L0l ELIFO00 82052 S2 Ok OLTHE 000541
EED 00’6901 EHERLE £L9 PELO00°0 96158 v LSE 0F8E2 000020
00 oo oLE L6250 ZELL BLLEPDO0 £Z &b 65 LV OF 852 00 SHEE oo JKDOLL . BOUEY.
5m ¥SEIE £9'1L60 ETH IE5200°0 T 512 oFEes 000LEE . e :
£F0 ST EEL oS Lig SL6L00°0 STLYE raars oF'gEs 00'0E81 AT e p
LE0 #5180l ETEBLE aFa SUS000'0 26152 15 8re £5'l52 O eEs 00'0025 3
£S5 ZEP0E [T5=7] £1'8 B0L200°0 8PS LV 69 LT 04BEE 00°STRE
EFD BFTIE SHOEL 6L EZFLOOD ESEVE LOWVE L ive OV BES O0'OLEE
EED B0 L6 TR FED LERODO'0 gl ivE YEEFE [ Mg ¥ HES 00 DEgL
bpug o =
FED va'Log 20266 LLEL LEBEDD'O 80’152 £0° 242 SH'are 04852 00 BES
BED raoel 0645 (7] FSS200'0 LaF2 Lo'se2 [T oL B [Tg=: o
2 B %%..@.. 3 %_ ,
4 | mugEn | | vowod

JerH g vNSH ued SYH-O3H




shpng

210 B LrFL 01’9288 v SOLO00°0 15 i5g 55 498 06 TrE 000619

600 BT O0FL BbEELL B EO0000°0 BL 952 BL 55T OF e O0°SHEE

800 0 LENL BEELGE 2 BEO00O D YE LS8 EE {52 0B PFE 00°0HEE

Lo S OLEL o0oede i DAY EFESE 1SS 06°rhE o0 08b1

[T5) BR'LOFL 00'£FF8 e GELI00°D 1052 55 162 0E5PE D0'06IS

oL ¥OggEL ooz pEL £40000°0 8,852 82552 OEGrE o0'SlEE

00 BF LEEL EO'BELR ar’L SE0DO00 ¥E 158 EE'492 OE'SrE on'oLes

ELD B01E2L LIGESE 202 * |szi0000 D = OESPE oooerL | _3A0L
P

Fio RG] BREFIE BIE 8210600 457458 55 /52 OE'GFE oo dAoed

oro P0GE) 95 LEL vEl ELO0O0°D 54952 Bi'652 OE'SHE kgoL:

400 BF LEEL £5 5618 o'l SEOD00°0 velgz EE'l52 O S¥E

ELD 20°1221 150FSE 90'2 SZL000'0 £9'E5E LiESE OE GHE

) B¥ LDV 66LEPE 892 BZL000°0 95152 o LGE OE'SHE

oro LEFIEL DOLigs val £20000'0 81952 Lrasg 0B S¥2

200 ZELBEL 190818 ot SE0000'0 £E 158 EE {52 DE'SKE

EFD D9'0EEL I+ 0ESE 0 S2L000°0 ZBESE 08 652 oEmE  joooakl |

B0 15158 CF L0EE 156 SEROOC'D EL'ISE o6 852 09 112

0 LoGEs o1 20%E B0 FEFON0'D S5 058 952 05 FH2

810 () 6 ES0F I62 Q020000 22 19E BLi%E 05 2

EED BLBFS 188521 Z9F SE0LO0D LE'ESE L1ESE 05 b2

YFOD LEPLL ¥iL85L S ESIL00 i 02952 B 953 06 113

ZED ZE'LES 9L EREL oog BLLOOTT 059528 LT EGE BLOSE 0612

LD 6L 502 o7 SE0Z ¥Ze E0Z0000 [ Ly 25 BV {52 DE'FHE

650 rrEr LOZ02 oo's H0LE00°0 BLESE 80092 Z029% 06 ¥4

LF0 sobEl 01" LF81 v ESZLO0°0 64°892 69952 Lo'egZ OE 1H2

190 662G HO'59L 2l'g OZOZO00 PEGSE 6E¥SE 66752 OETFE

£50 BO'G¥L BE'05E 1901 ZSZEO0D £0°598 08 152 B ESE DEHT

Z50 BE &Y L2022 E64 PLEZOND LOESE 1768 EUE5E 0E S

e TR oy e o
ad | B M P MEE TS | B,

Dl He? TRR S T a2 |
{euuey ) Uy (ydesy Hjoarqg eujuwaddos Jany  dnp YWY Weld SYY-D3H




a0o SO 0001 Pl GESE ak'l SEO000'0 Bl iG8 LI'EGE o0'g9e 00 DOGE
aL'n EL06L BUARLL 2L QLZ000'0 g1'8eg a1'esE o282 oo'onLL
L0 ST ELFL B FEEE ZFE 92L000'0 EF'Bod 0F'ess OB'6VE 00NBLE
FTE) L9BLEL &9 FL02 T 1BLO00'0 £5402 0952 08’82 00°GLZE
210 GEBLEL B0 Z062 ETay 9E0000°'0 6O 15T Fryr=3 08 82 00'CLeZ
BEQ FigiTi] FEOLL 1= LELL0DD LS5 BFS5E 08'8kS Q0 Ol
820 WIgaLL ZEAI9E 88 SLFO00°D 98 00482 059k 00'06LE
EZ'0 LVEBE B9EBLE A E SEE000'0 18°952 805 06 5F2 oo'clze
810 BOFLLL LL'BOEE aLE ¥ELO0D'D Lrise IE'ISE 062 00'0LeZ
GZ0 FL92E SE 6.6 85 FOED00'C 85'E52 BYESE 06'9k o0oakL
I£0 SOEbLL ¥R RbOE 95E 2920000 08'458 o= 95152 09 L2 000615
o 26206 SE RO gL2 0LO00' 96'952 0z 192 96052 09 Lk 00'9lze
ZL'0 £¥8401 s vLE o6 L 800000 [T 5.058 95 I5E [l 00'0LeE
BL'0 201 L0289 g2 8420000 98'ESE YR S8 ESE 09242 00'09kL
abpLg
=g LEEELL E6°v362 S9E BES0N0'D ELIS€ 9Ese BS LS2 O LvE DI'0aLS
0 CTETT LEBELE s 00200070 BE'95E A 64952 0 L2 O0'SLZE
Z10 EFELOL 291602 a8’k G0000°D 68 152 8.058 VELS2 08 e 00'0LgE
610 ¥E 0L 62L8g \SE 820000 S5ESE e 99'E52 09 LbE 00'0aYL
€20 21821 B2 FEET S0P SEE0O0D ig'ig2 09'.92 0d° 162 00'061S
=1 BEOG0L i 082 aE'e DEZ000°0 0E'eeE 08'esE 09 L6E 00'9LEE ; Ty 3 L
EL0 BE LEE1 O 5056 [ SOLOOND LE 152 GE 452 09 ivE 00 OLSE  ZErE| peuusyn ey
820 25 L98 9g°LLE 09°e 90900070 E6'ESE ¥E'E52 o ke 00 08FL  gepe|  peuumyg g
== e
e :
200 8T Legl FOERBOL ozl SEO0000 85152 85'/92 00'SkE 00'061S = e LB Lire
900 295951 02 BkiE ] 9100000 0F 652 64998 00 G+ DO'SLZE Ta|  [suusyD En
00 EF'0451 69 BOO0L B0 20000070 ¥E 82 [T D0°SkE OO 0L9E IETE]
00 8L LEkL L9 EZES ({4 BL00000 FEESE FE'ESE 00'GrE D0 0atL
ELD 8T REFL ZLE0Fe 89E LEZLO00'D 89°ICE 15T 9°IS2 oZare 000615
[iTR] LEZEE] DIDIEL I 300000 84050 £¥Z92 4952 OFSKE 00'siZe el ey
00 LZeLrE D608 SEL +E0000°D vE 52 o125 £E'152 o2 ehe 0o'oLeE - Euen L
086 L9 E52 0ZSpE 00'08FE el pmmigiEy
= ==
B TS ijamen

-r.....t! .. . .a.
{panunuog) PuUsyD VISR YoESY Moosg aujulieddon Yea  dnd YW3d ueld Svy-D3H




00 60561 EG'9.8 ELY LBEOGOTD LEDGE FoEReE o [T 0'osLy it
L0 415608 PLGOL SHE GLE000T 51882 o EEE 05 [BE OF B2 00'SSkE
0z ShgkE a4'1eg FI'E SIE000°0 £ 468 8’ e La'oge OFadeE 000sE1
210 L] LLSER FET SES000°0 S9°FHE 0608 B EE O asie 0oLl
SH0 66982 694004 SF21 BESF0ID 16588 06'L82 Ofi LBE 00 LiE 0Ly
E0'1 0roEl LY g9'al SEFLOOD P i 00'S8E 00S8E 00 L4 009sve
06D LrELl [iGg=Tiy B EL EREG000 99888 Ly Ve 00 LiE 000581
GE'0 EIR:T 06681 Frg SSER000 92 Fde Ligas LLEEs 00°LLE odoLne
280 a0'EEy cE'OFEL L2 BESZ00D e LT 008 008l 0vss 00'asy
650 LE0e 0'aLE SHFl ARIB00D 8L 058 LEpd s 0lgsg 00'06YE
180 8595 EE0EE LLEL SEIR00T ELWLE Li'LLE Ty 0L'952 000002 .
L0 00t BEFEL SFLL 95000 £ LiE aL'6ge 64698 olL'gad GOD0kLL 4o uE
: R BRI
60 L ¥Sasd Eo] 2012000 WrdE L LYELE L1 o0 oat e 00 %&ﬁ%@gﬂa
{ED BLZ0Z Le'8es 05 PEZLOD'D BUELZ 0002 6LELE DEE5E b0 'D6YE i gedE| euusipUEp
oga E9'ESL B 2EE eg'd L2000 SEELE L2628 S LLE 0aesT 00008 s el
850 02 is DL8al B6O BYEEO00 o CYRT=] oL 802 08 292 00 00LE B
R
]
&80 EFESL LLUERF EF el E29F00°0 Bl b LLE &b 14E O e O 05 by e
90 FSHEL ¥SEE EF 5 OSEE00D EL TS Ly aLe 6L OF 732 00 08YE ] i %%.
S50 85108 LEadt 0Lk S0LL00°0 LE 8E'69e 25058 OF e O 00E HE ]
180 85es S8 L2 258 SEYS00'0 B G9E 98 158 EE 898 T O0°00EE
L0 EL 65885 (A4 GESE00°0 LOELE SgLie SE'LLE 01 EST o0oaLy
830 L5 C0E OE55F EFalL FELEDDD LB LLE g oH0LE {110 > 5 00°06%E
680 filcg: ) GO'FE e dl FRRGO0°0 ELLLE BEG98 GE 69 QL°ESE D0°000E : )
LEQ [ FE'EEL AFOL EBL900°0 olL'g9z By L0E 69282 OLESE Oo'ooLL e - % =
|..|q| | %%%%%@%.
60 BEaLE 88 Ll 0601 FEEL00T SE'E9E 09'goe O9°gas oL eE O0'0ELE : e
280 &5 L8E bl aes gL6 SEES00°0 LLgse El'292 EL'Z52 Ol Isg 00 OGkE
LL0 G5 06E o9 g8t Bt'a ¥SFR00°0 i 85192 06"z 0L I5E 00 000 el
850 BL¥LE L9HER E8'8 Q04000 L5182 i5°188 19'18E oL'd5e 000k
Do
T CWEE]
........ 5 RS e 2
......... T e .”.lr..:.ﬂ.. -

juaD) [euuBYD LB Yoeay  Yooig aujuuaddog

Jemy dnQ VW34 Usid SYH-O3H



00 [sUUBYD Uje YIBeY  Yoorg

LD BEEFE Zroze Fi%-1% LROEFO0D ol'8ze L&'gee LE9EE 0g'LLE Y D0
290 £4088 FLSI9 886 FESEOND 00 4ZE o08zE [y 0 LE 000LF2
650 iEe S5 0Ek oZB ESEE00°0 B9°82E 65526 BEGEE 09 LIE 000061
960 =03 0486 [T§1! ¥OS0L00 GL¥EE o] LEEZE 0% LIS 00'5L8
LED EF 2L L8°SBY IEEL BLES000 FLELE LSTLE 06008 O 040
890 8018 ZEBEE oF6 VOZEDO'D OE'OLE 81608 06 00E oOOLYE
290 05 Fs ELVLE e E4B2000 OF G0E iFe0e 06 00E 00'0061
g0 T LLBEL zZia BLE500'0 95808 CYRTS LTS 06 00 o0'gaa
T LO'FEL GEaaL [T LBS2000 ZETHE LEHOE [T 04008 00040 i
290 gl gl 06905 e BEELODD BODLE 5 L0E EZ 60E 04008 o0oLrE . 1kpDE
%0 2500l Y2 9gr gl L2000 ZTH0E B 90E 5 08 04 00E 00°'onEL L
E6'0 09°¥s BFOLL £aa LAOBO0 &L'908 04 0E LEvOE 0008 00'646 H

&bpug
650 EFOZL 09865 SH'DL BELFO00 E60LE W BOE 00°a6E O 040w
40 Igal Vv EO0°LL DOBL00D 06 L0E BE'SOE 21008 00868 G00LYE
0 iy = V861 2a'0L LOZE00'D LLBO0E a0 0e Z0°S0E 00868 DO 006
(1Y) 18 ZE'9EL BL BELLDOD LEHOE BEEOE iR D0'GLE
BB'D 6806 £G'Egy 9L 0G3600°0 EZ0IE ¥E 08 ¥E' LOE 0€ 152 o0'oa0%
¥ED e FFT-"] bl gEA0LO’D 02" 406 LLwE LIPOE 02452 00aLpE =
FED vEST FTE-TE] SEEL BEELLO'O FL'90€ 58008 BE'EDE oF' {62 00'o06 1 [
G0 BE'LF 211 BO'LL LALELDD FoR0E o0 L OE 88 L0E 0e' 262 DOELE R T
YR £0'06E ] EHEL OvB200°0 8152 ¥E 688 v6 6T ol LLE o8y . dxomE|
2] QE'aL LL2vE S0k E2OR0I0'D 0Fgae 09'ogE OLLLE 00'55%2 3001
280 a8 [T 5= ELEL PRS00 Le'aee at'oeE OLLLE O0'osEL . HaoE]
[H P BLBglL EEOL GEZHO0'0 (WR-F 0L 'E8E oL'Lz o000l oL

S =ik
BL'D EZH9S LHEFLE SHE LL2000°0 (00062 CiEEE 5062 OEHLE a0'oSlE : 0G|
OZ'0 LE6LE 0S'6EL WE BSE0000 ol BEE gl'gde B 82 DEBLE [
80 e EEE £ 169 GOE ESEOHD W AeE AT 60988 OERLE KOsl
L0 156 Fe'shp £ QIE00GD BY'FEE 8082 09'v82 OEBLE ooLol
P.i.._._

dJeny  dngd viN3d ued Svd-O3H




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
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