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Adopted: February 23, 2007

CiTYnor Public Works, Engineering Division
WICHITA Final Drainage Plan Submittal Checklist

Reviewer: Timothy R. Austin, P.E.

Subdivision Name:_Northborough 3rd Addition Replat

Total Land Area Of Ownership:___47.57  Acres

Type: Residential v Commercial Industrial

Applicant;_Berexco, Inc. Contact: Robert Beren

Engineer:_Poe & Associates, Inc.

Date: 14 September 2007

Location: NW 1/4, Section 7-T27S-R2E

Recreation

Phone #:

Contact: Jason P. Dickman, P.E.

Municipal Other

Phone # (316) 685-4114

Please check the appropriate box:

| = Included; NA = Non-Applicable; R= Required prior to development
(If “NA” is checked, an explanation must be entered)

Applicant Engr
Tab 1. Project Narrative | NA Explanation / Location in Plan | NA
A. Site Location Map, using USGS Map v v
B. Discussion of development, existing conditions, and
proposed impacts on stormwater, wetland, riparian, v v
and flood plain
C. Discussion of offsite conditions v v
D. Summary of runoff calculations (pre/post
development) No increase in peak discharge for all v v
storm series
E. Narrative description of the type and function of the
permanent best management practices that are v v
incorporated into the site design
F. Copy of the plat v v
G. Preliminary grading plan (The final grading plan
shall be sealed, signed and dated prior to Engineering
receiving the final sanitary sewer plans. One plan v v
sheet and PDF shall be submitted to the Subdivision
Engineer.)
H. Professional Engineer seal, signature and date on v v
cover of report
I. CD of drainage plan in PDF format (one file) and one
paper copy bound with this checklist included behind v v
the cover

Applicant Engr
Tab 2. Existing Conditions Runoff Calculations | NA Explanation / Location in Plan | NA
A. Copy of applicable orthophoto showing proposed
project boundaries (preferable in color) / /
B. Runoff Method (Rational, Hydrograph Method, or v v
other approved methods by Engineering)
C. Existing topography (no greater than 2-foot
contours, 1-foot recommend) Y Y
D. Total Site Area and Total Impervious Area (acres) v v
E. Benchmarks used for site control v v
F. Streams, creeks, and waterway labeled v v
G. Predominant soils from USDA soil surveys, and/or / /
on site soil borings
H. Location and boundaries of natural features such
as wetlands, lakes, and ponds with the normal water v v
elevation noted
I. Location of existing roads, buildings, parking lots / Y
and other impervious areas.
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WICHITR

Final Drainage Plan Submittal Checklist
Adopted: February 23, 2007

J. Location of existing utilities (e.g., water, sewer, gas,
electric) and easements

K. Location of existing conveyance systems such as
storm drains, inlets, catch basins, channels, swales,
and areas of overland flow

L. Flow paths

M. Location and dimensions of existing channels,
bridges or culvert crossings

N. Existing conditions hydrologic analysis for runoff
rates, volumes and velocities showing methodologies
used and supporting calculations (2, 5, 10, 25 & 100
year, 24-hour storm events) or Critical Duration

O. Assumed pre-developed runoff curve numbers

P. Existing time of concentrations used in calculations

Q. Evaluate immediate downstream drainage capacity,
not to exceed more than 0.25 miles downstream of
site

R. Existing structural elevations (e.g., invert of pipes,
manholes, etc.)

S. Cross-section data for open channels

<«

<«

T. Ground water elevations, if applicable

Applicant

Engr

Tab 3. Post-Development Hydrologic Analysis

NA

Explanation / Location in Plan

A. Proposed (post-development) conditions hydrologic
and hydraulic analysis for runoff rates, volumes, HGL,
and velocities showing the methodologies used and
supporting calculations for all applicable design storms
(2, 5,10, 25 & 100 year, 24-hour storm events)

B. Proposed time of concentrations used in
calculations

C. Assumed post-developed runoff curve numbers

D. Proposed contours for detention facilities (to equal
area used in outlet rating curves)

E. Preliminary sizing calculations for stormwater
controls including contributing drainage area, storage,
and outlet configuration

F. Stage-storage-discharge or outlet rating curves and
inflow and outflow hydrographs for storage facilities

G. Final analysis of potential upstream/downstream
impact/effects of project, where necessary

H. Existing and proposed structural elevations (e.g.,
invert of pipes, manholes, etc.)

|. Design water surface elevations and normal pool
elevation for ponds.

J. Typical detail for outlet structures, embankments,
spillways, grade control structures, conveyance
channels, etc. To include height, width, elevation,
and/or diameter.

K. Proposed limits of clearing and grading

L. Location of existing and proposed roads, buildings,
parking lots and other impervious areas.

M. Location of existing and proposed utilities (e.g.,
water, sewer) and easements

N. Location of existing and proposed conveyance
systems such as storm drains, inlets, catch basins,
channels, swales, and areas of overland flow

O. Preliminary location and dimensions of proposed
channel modifications, such as bridge or culvert
crossings
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WICHITR

Final Drainage Plan Submittal Checklist
Adopted: February 23, 2007

P. Preliminary selection and location of stormwater
controls

Q. Emergency overflow structure’s flow path

R. Detention facility provides one-foot of freeboard
above the HWL and emergency outfall shown (top of
berm elevation shown)

S. The 100-year 24-hour HWL delineated on the plan
for detention pond

T. Lowest opening elevations table on the plat for
structures located adjacent to channels or ponds

U. Stormwater Management Facilities located within a
Reserve

V. Maintenance responsibility of stormwater
management facility shall be specified in the platters
text. (e.g. HOA, Lot Owners Association, or lot)

W. Off-site drainage easements or agreements
required, where necessary

Applicant

Engr

Tab 4. Floodplain Submittal

NA

Explanation / Location in Plan

A. Provide source of flood profile

No floodplain or floodway limits on site

B. Nearest base flood elevations

<<

No floodplain or floodway limits on site

<<

C. Delineation of pre-developed regulatory
floodplain/floodway limits

No floodplain or floodway limits on site

D. Delineation of post-developed regulatory floodplain
and floodway limits

No floodplain or floodway limits on site

E. Floodplain boundary determination per elevation
(project limits shown)

No floodplain or floodway limits on site

F. Provide source of floodway data table and
discharges

No floodplain or floodway limits on site

G. Provide all hydrologic and hydraulic study
information for site-specific floodplain studies,
unnumbered Zone A area elevation determinations
and flood plain map revisions or required permits

No floodplain or floodway limits on site

H. Provide regulatory floodway and four natural profile
models (10,50,100, and 500-yr) for existing and future
watershed conditions

No floodplain or floodway limits on site

I. Location of floodplain/floodway limits and
relationship of site to upstream/downstream properties
(floodplain limits to be per elevation and scaled
location)

No floodplain or floodway limits on site

J. Flood plains and floodways located within a
Reserve, where necessary

No floodplain or floodway limits on site

Applicant

Engr

Tab 5. Federal, State and Local Permits (to be
provided prior to construction unless otherwise
specified)

IIR

NA

Explanation / Location in Plan

IR | NA

A. US Army Corps of Engineers - Regulatory program
permits (404 water quality certification)

Not Required

B. Kansas Department of Agriculture - Division of
Water Resources Permits (Stream Obstruction,
Channel Change, Flood Plain Fill, Levee, Water
Appropriations, Dam safety permit, etc.)

Not Required

C. Federal Emergency Management Agency (FEMA)
Letter of Map Changes (LOMA, LOMR, LOMR-f,
CLOMR, etc.) Shall be included and approved when
project modifies the limits of the floodway.

Not Required

D. Kansas Department of Transportation

Not Required

E. Sedgwick County Right-of-way Permit

Not Required
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Tab 1. Project Narrative
A. Site location map, using USGS Map

Northborough 3 Addition Replat is a 47.57-acre tract of land located in the northwest
quarter of Section 7-T27S-R2E in the City of Wichita, Sedgwick County, Kansas. The site is
bounded on the north by 21* Street North, on the east by Rock Road, on the south by 13"
Street North, and on the west by Woodlawn Avenue. See Exhibit 1-1 for USGS Map.

B. Discussion of development, existing conditions, and proposed impacts

The current zoning of this property allows multi-family (MF-18 under CUP DP-67) and
general office (GO under CUP DP-67) types of use. It is anticipated that this site will be
develop as an office warehouse and residential subdivision. Typically, this type of
development will increase the impervious area of the property over the existing land use.
Such would be true with this addition. Assumptions for design flows in a multi-family area
include an impervious area of up to 65% within the proposed development.

Developed conditions will take advantage of the natural grades over the majority of the site.
Detention in the southern portion of Lot 1, Block 1 (see Exhibit 1-3 for plats) will ensure that
developed flows are at or below current flows exiting the site. The existing detention area at
the same location will be expanded to provide the added storage for the proposed drainage
areas. Off-site drainage enters this development from the north and east and into the existing
drainage ditch along the east property line. This east ditch shall be extended to the south as
part of this development. The west off-site drainage does not currently enter the site. The
run-off is directed to an existing ditch to the west of the west line of Lot 11, Block 2. This
development will require that the west ditch be re-graded and extended along the south line
of the property as all of the west off-site flows combine with the remaining flows just south
of this project.

Presently, the site is a made up of vacant land with the exception of the existing building at
the northwest corner of Lot 1, Block 1. Gypsum Creek drains generally north to south just
east of the center of the site and off-site near the center of the south line of the property. A
portion of the site drains to the existing detention pond and then the pond discharge and the
remainder of the site drains into Gypsum Creek. The northern and eastern run-off then flows
through a 20-foot wide flat bottom ditch that also drains to Gypsum Creek. The land has
natural slopes ranging from less than 1% to roughly 3%. According to the NRCS Soil
Survey, the predominant soil type in this development is a Rosehill Silty Clay series material.
The northwestern area of the site contains Goessel Silty Clay material. See Exhibit 1-2 for
NRCS Soil Survey map and information showing existing soil types and descriptions.

The site does not contain a platted floodway and the entire area is within Zone X on the
FEMA floodway mapping. Refer to Exhibit 1-3 for the Northborough Addition plats, and
Exhibit 1-4 for FIRM Panels 0357E and 0359E Wichita, Sedgwick County, Kansas, February
2, 2007. Any impact on storm water shall be addressed in the summary of run-off
calculations.



C. Discussion of off-site conditions

Developed areas surround this site. Commercial uses lie to the east, and residential uses
surround the remainder of the area. Small, undeveloped lots border the west line of Lot 11,
Block 2 and the south property line. The original, modern land use for the site was a mixture

of commercial, residential, and limited-industrial uses.

The overall upstream drainage basin for this area of Gypsum Creek contains less than 183
acres. See Exhibit 1-5 for delineation of the entire drainage basin. Land use within the
drainage basin varies from residential, open space, limited industrial, and commercial in
character. Upstream, storm water enters the site via a mixture of underground storm sewers
and open channel flows. Then, all off-site flows route through the proposed site in a 20-foot

wide drainage channel and then south away from this development.

D. Summary of run-off calculations

Existing Conditions (24-Hour Storm)

Site Area CN 2-Year 5-Year 10-Year | 25-Year | 100-Year

Off-Site W 12.061 89.1 32.69 44.30 53.00 64.55 81.78
Off-Site NW 4.332 95.0 13.90 17.98 21.02 25.05 31.08

Off-Site N 75.236 87.0 189.30 261.36 315.67 388.05 496.19

Off-Site NE 30.345 87.0 76.35 105.41 127.32 156.51 200.13
Off-Site SE 13.386 87.0 33.68 46.50 56.16 69.04 88.28
E-1 3.961 82.7 4.71 6.80 8.42 10.61 13.92

E-2 5.723 83.0 8.21 11.76 14.53 18.28 23.92

E-3 27.034 83.0 29.03 41.70 5142 64.64 84.67

E-4 10.854 81.6 21.53 31.46 39.11 49.46 65.11

West Ditch 16.022 - 32.86 44.86 54.10 66.92 86.22
Existing Pond 5.723 82.8 0.00 0.79 3.41 14.34 26.28

East Channel 120.767 - 254.35 357.97 436.45 541.31 698.23

Central Channel 182.932 - 313.63 447.66 549.58 685.98 890.25

Developed Conditions (24-Hour Storm)
Site Area CN 2-Year 5-Year 10-Year | 25-Year | 100-Year

Off-Site W 12.061 89.1 32.69 44.30 53.00 64.55 81.78
Off-Site NW 4.332 95.0 13.90 17.98 21.02 25.05 31.08

Off-Site N 75.236 87.0 189.30 261.36 315.67 388.05 496.19

Off-Site NE 30.345 87.0 76.35 105.41 127.32 156.51 200.13
Off-Site SE 13.386 87.0 33.68 46.50 56.16 69.04 88.28
DA-1 3.397 92.0 10.09 13.34 15.77 18.99 23.78

DA-2 19.255 91.1 55.61 73.99 87.73 105.98 133.20
DA-3 5.338 92,0 15.85 20.97 24.78 29.84 37.37
DA-4 1.513 92.0 3.61 5.02 6.09 7.53 9.69
DA-5 15.067 84.8 34.83 49.09 59.92 7442 96.16
DA-6 3.003 92.0 8.92 11.80 13.94 16.78 21.02
Prop. West Ditch 15.458 - 34.96 47 47 56.94 69.62 88.68
Proposed Pond 24.593 - 0.00 0.00 2.16 6.05 21.23
Prop. Channel 182.932 - 308.38 437.36 535.77 668.05 867.36

The 183-acre upstream drainage basin is currently near a fully developed condition and run-
off detention occurs for all the areas around this property. With that, the flows used for




calculating off-site run-off to this site do not account for detention. This results in
conservative/higher flow rates entering the site. Current off-site flow is used for both the
existing and developed conditions. Then, the majority of the off-site flow is routed through a
20’-wide ditch running along the east property line of the project and does not interfere with
any on-site drainage until exiting to the south. The current flows for the development, based
on existing and proposed conditions are shown in the table above. Detention storage will be
provided to reduce developed flows to match the existing flows after the site is fully
developed (summary information shown as Hydrograph Return Period Recap attached
herewith as Exhibit 1-6). The existing site drainage is set up as four areas as shown on the
attached drainage plan, Exhibit 1-7. Proposed drainage is divided into six major areas and
further subdivided to route drainage to the proposed storm sewer facilities (see Exhibit 1-7).
Routing will be through storm sewers with bypass flows into downstream storm sewers or
driving lanes on the site as needed. Run-off from DA-2, DA-3, & DA-4 will be routed to the
detention pond in Lot 1, Block 1 as shown on Exhibit 1-7.

Time of concentration for the all off-site areas area is estimated to be 15 minutes based upon
a fully developed condition with storm sewer networks routing all flows to the property. On-
site T, for each existing area is estimated by the TR-55 method. Area E-1 has a T, of over 42
minutes, E-2 has an existing T, of nearly 38 minutes, E-3 has an existing T, of over 60
minutes, and E-4 has an existing T, of 15 minutes as it is all channel flows,. The developed
T, for all areas will be 15 minutes. On-site detention is recommended for the site when
developed. Therefore, the added flows from the developed site will be detained to keep post-
developed flows at or below the current flows. It is assumed that immediate downstream
capacities are adequate for the current existing flows. The final design of on-site drainage
systems shall comply with current City of Wichita design criteria.

E. Narrative description of permanent best management practices

The contractor shall provide stabilized construction entrance prior to any street paving. A
buffer of 10 feet of undisturbed native vegetation shall be maintained around perimeter of
site where possible. Earthwork stockpiles shall be maintained away from any ponds. Fuel
storage and refueling of equipment shall not be allowed around any ponds, drainage
channels, or other waterways. Sediment barriers will be placed at storm sewer inlets and
rock riprap at outlets. Sediment barriers (type determined by owner or contractor) shall be
used to prevent sediment from flowing off site. Disturbed earth shall be stabilized where
construction activity ceases for at least 21 days with owner’s choice of mulch, temporary
seed (Rye grass) during the planting season or other suitable BMP device. BMP devices
shall be in place until there is a good stand of grass. Disturbed portions of the site where
construction activities permanently cease shall be stabilized with permanent seed no later
than 21 days after the last construction activity in that area (during the planting season only).
The permanent seed shall consist of fescue or grass chosen by the owner. BMP devices shall
be used at back of curb/edge of pavement until vegetation is 75% established.

F. Copy of plat

Copies of the plats are attached as Exhibit 1-3.



G. Preliminary grading plan

A Preliminary Grading Plan is found on Exhibit 1-8.

H. Professional Engineer Seal

A signed and dated Professional Engineer’s seal is located on the cover of this report.
I. CD of drainage plan

A CD of this report in full is attached herewith.
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SOIL SURVEY OF SEDGWICK COUNTY, KANSAS
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SOIL SURVEY OF SEDGWICK COUNTY, KANSAS

MAP LEGEND
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Soil Survey Areas
Soil Map Units
Roads

Water
Hydrography
Oceans
Escarpment, bedrock
Escarpment, non-bedrock
Gulley

Levee

Slope

Blowout

Borrow Pit

Clay Spot
Depression, closed
Eroded Spot
Gravel Pit

Gravelly Spot
Gulley

Lava Flow

Landfill

Marsh or Swamp
Miscellaneous Water
Rock Outcrop
Saline Spot

Sandy Spot

Slide or Slip
Sinkhole

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot
Perennial Water
Wet Spot

MAP INFORMATION

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL.: http://websoilsurvey.nrcs.usda.gov

Coordinate System: UTM Zone 14

Soil Survey Area: Sedgwick County, Kansas
Spatial Version of Data: 1
Soil Map Compilation Scale: 1:24000

Map comprised of aerial images photographed on these dates:
10/1/1991; 3/20/1996

The orthophoto or other base map on which the soil lines were compiled and
digitized probably differs from the background imagery displayed on these maps.

As a result, some minor shifting of map unit boundaries may be evident.

USDA Natural Resources
sl Conservation Service

Web Soil Survey 1.1
National Cooperative Soil Survey

10/31/2006
Page 2 of 3



Soil Survey of Sedgwick County, Kansas

Map Unit Legend Summary

Sedgwick County, Kansas

Map Unit Symbol Map Unit Name Acresin AOI Percent of AQI
3858 Goessdl silty clay, 1to 3 percent  180.2 21.0
slopes
3911 Rosehill silty clay, 1to 3 percent  432.5 50.5
slopes
3930 Urban land-Irwin complex, 1to3 6.1 0.7
percent slopes
4671 Irwin silty clay loam, 1 to 3 118.5 138
percent slopes
5893 Farnum loam, 1 to 3 percent 106.1 124
slopes
6051 Elandco silt loam, frequently 6.6 0.8
flooded
9999 Water 6.2 0.7
USDA Natural Resources Web Soil Survey 1.1 10/31/2006
Zaml Conservation Service National Cooperative Soil Survey Page 3 of 3
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I, Kenneth O. Taylor, Civil Engineer in said State and
County, do hereby certify that I have surveyed and platted
“NORTHBOROUGH", an Addition to Wichita, Sedgwick County,
Kansas and that the accompanying plat is a true and correct
exhibit of said survey described as follows: The NW 1/4 of
Section 7, T27S, R2E of the 6th P.M., Sedgwick County, Kansas
except the scuth 562 feet thersof and except that part of
said NW 1/4 platted as Hebrew Congregation Addition to
Wichita, Kansas being the north 455 feet of the south 1017
feet of Government Lot in said NW 1/4 of said Section 7.

iM 2 M, Civil Engineer

Kenneth O. Taylor
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Know all men by these presents that we, Theodore Gore and
SaS Rosalyn Gore, husband and wife, Robert M. Beren and Joan S.
N Beren, husband and wife and Theodore I. Leben and Aileen J.
> Leben, husband and wife, have caused the land described in
— /00— the Civil Engineer's certificate to be platted into lots,
= reserves, blocks, streets and drainage dedications to be
known as "NORTHBOROUGH", an Addition to Wichita, Sedgwick
County, Kansas. Utility easements as indicated on the plat
are hereby granted for the construction and maintenance of
all public utilities. Drainage easements and access ease-
ments as indicated on the plat are hereby granted. Reserve
A, Block 4, Reserve A, Block 5 and Reserve A, Block 6 are re-
served for common open space, related community facilities,
drainage and utility easements. Reserve B is reserved for
landscaping and/or directory signs for the residential area.
All abutter's rights of access to or from Woodlawn Avenue,
over and across the west line of Lots 1, 2 and 3, Block 1
are hereby granted to the City of Wichita, provided, however,
that Lots 1, 2 and 3, Block 1 shall have access to Woodlawn
Avenue at two locations each, except over and across the
north 40 feet of the west line of said Lot 1, Block 1, such
locations to be designated by the City Engineer of the City
of Wichita, Kansas. All abutter's rights of access to or
from 21st Street, over and across the north line of Lots 1
and 2, Block 1, Lot 1, Block 2 and Lot 1, Block 4 are ‘hereby
granted to the City of Wichita, provided, however, that Lots
1 and 2, Block 1 shall have access to 2lst Street at two lo-
cations each, except over and across the west 40 feet of the
north line of said Lot 1, Block 1, such locations to be de~
signated by the City Engineer of the City of Wichita, Kansas.
The streets are hereby dedicated to and for the use of the
public. The drainage dedications are hereby dedicated to the
public for,drainage purposes. 7
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Th;foregoing instrument was acknowledged before me this

/4" day of g , 1977 by Theodore Gore and
Rosalyn Gore, husband &nd wife, Robert M. Beren and Joan S.

Beren, husbamd—and wife, and Thepodore I. Leben and Aileen J.
Leben, husband and wife. g a
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This plat of "NORTHBOROUGH", an Addition to Wichita, Sedgwick
County, Kansas has been submitted to and approved by the
Wichita-Sedgwick County Metropolitan Area Planning Commission,
Wichita, Kansas. 2 )

. ity

Dated this [52" day of M - , 1976 .

Wichita-Sedgwick County Metropolitan Area
Planning Commissio: - -
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By, , Chairman' ..
Davi Bayouth ol ‘

)‘n‘ M Assistant

- Secretary

Jack H. Galbrarth

This plat approved and all dedications shown hereon accepted by

the Board of City Commissioners of the City of Wichita, Kansas

this /4% day of : , 19 27 .
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This plat approved and all dedications shown hereon accepted by
the Boa of County (;qmtnissioners of Sedgwick County, Kansas

this J: day of 1977 . .

, Chairman
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Th{.s is to cgrtlfy that this instrument was filed for ’
record in the Register of Deeds Office, at 77" o'clock j
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o I S , Commissiomer
John Hale
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Hydrograph Return Period Recap

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type Hyd(s) description
(origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

1 SCS Runoff | e 24.04 3269 | 0 e 44.30 53.00 64.55 73.18 81.78 Off-Site W

2 SCS Runoff | e 10.82 1390 | 0 - 17.98 21.02 25.05 28.07 31.08 Off-Site NW

3 SCS Runoff | e 136.14 18930 | e 261.36 315.67 388.05 442.20 496.19 Off-Site N

4 SCS Runoff | e 5491 7635 | 0 e 105.41 127.32 156.51 178.35 200.13 Off-Site NE

5 SCS Runoff | e 24.22 3368 | e 46.50 56.16 69.04 78.68 88.28 Off-Site SE

6 SCS Runoff | e 3.280 4774 | - 6.869 8.494 10.69 12.34 13.99 E-1

7 SCS Runoff | e 5.709 8274 | e 11.84 14.62 18.36 21.18 24.01 E-2

8 SCS Runoff | e 20.14 2928 | 0 e 41.98 51.70 64.95 74.95 84.98 E-3

9 SCS Runoff | e 14.79 2192 | e 31.89 39.57 49.94 57.76 65.59 E-4

10 Combine 1, 6, 25.63 3512 | e 47.93 57.56 70.39 79.98 89.55 Off-Site W with E-1 to West Ditch

11 Reach 10 24.43 3397 | e 46.94 56.75 69.87 79.71 89.55 Exisitng West Ditch

12 Reservoir 7 0.000 0000 | = - 0.815 4.030 14.19 18.60 26.03 E-2 to Existing Pond

13 Combine 2,3,4,9, 216.66 30147 | e 416.65 503.58 619.55 706.37 792.98 Off-Site NW, N, & NE with E-4

14 Reach 13 178.92 25469 | - 358.35 436.85 541.72 620.27 698.64 East Channel in E-4

15 Combine 5,8,12,14 208.08 29630 | - 417.15 508.77 631.27 723.09 814.74 Off-Site SE, E-2, & E-4 with E-3

16 Combine 11,15 232.47 3295 | 0 e 462.26 562.76 697.04 797.66 898.46 Combine All

17 Reach 16 217.69 315.00 | = - 449.03 550.89 687.18 789.33 891.23 Existing Central Channel

Proj. file: Northborough Existing.gpw

Tuesday, Sep 4 2007

Hydraflow Hydrographs by Intelisolve



Hydrograph Return Period Recap

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type Hyd(s) description
(origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

1 SCS Runoff | e 12.19 1567 | 0 e 20.27 23.70 28.25 31.65 35.04 Off-Site W1 (0-3)

2 SCS Runoff | e 3.715 5057 | = e 6.858 8.209 10.00 11.34 12.68 Off-Site W2 (0-2)

3 SCS Runoff | e 3.522 4795 | e 6.503 7.783 9.484 10.75 12.02 Off-Site W3 (1)

4 SCS Runoff | e 3.799 5750 | @ e 8.512 10.65 13.56 15.76 17.96 Off-Site W4 (W DT)

5 SCS Runoff | e 0.927 1262 | 0 e 1711 2.048 2.495 2.829 3.162 Off-Site W5 (1)

6 SCS Runoff | e 9.868 1268 | 0 - 16.40 19.18 22.86 25.61 28.35 Off-Site NW1 (4)

7 SCS Runoff | e 0.949 1219 | 0 e 1.577 1.844 2.198 2.462 2.726 Off-Site NW2 (4)

8 SCS Runoff | e 136.14 189.30 | - 261.36 315.67 388.05 442.20 496.19 Off-Site N (CH)

9 SCS Runoff | e 54.91 7635 | e 105.41 127.32 156.51 178.35 200.13 Off-Site NE (CH)

10 SCS Runoff | e 24.22 3368 | 0 e 46.50 56.16 69.04 78.68 88.28 Off-Site SE (CH)

11 SCS Runoff | e 4.270 5640 | @ - 7.460 8.816 10.61 11.96 13.29 DA-1A (1)

12 SCS Runoff | e 3.368 4449 | - 5.884 6.954 8.373 9.431 10.49 DA-1B (1)

13 Combine 11,12 7.638 1009 | - 13.34 15.77 18.99 21.39 23.78 DA-1 TOTAL

14 SCS Runoff | e 25.44 3360 | 0 e 44.44 52.52 63.23 71.23 79.19 DA-2A (Pond)

15 SCS Runoff | e 1.158 1753 | e 2.595 3.248 4.133 4.803 5.476 DA-2B (2-1)

16 SCS Runoff | e 0.219 0332 | - 0.492 0.615 0.783 0.910 1.038 DA-2C (2-2)

17 SCS Runoff | e 6.696 8845 | e 11.70 13.83 16.65 18.75 20.85 DA-2D (2)

18 SCS Runoff | e 1.779 2455 | e 3.368 4.054 4.968 5.652 6.333 DA-2E (2)

19 SCS Runoff | e 2.610 3448 | e 4.561 5.390 6.489 7.310 8.127 DA-2F (2-4)

20 SCS Runoff | e 2.732 3609 | 0 e 4.773 5.641 6.791 7.650 8.505 DA-2G (2-5)

21 SCS Runoff | e 1.183 1562 | 0 e 2.066 2.442 2.940 3.312 3.682 DA-2H (2-3)

22 Combine 14, 15, 16, 17, 33.51 4453 | - 59.22 70.21 84.79 95.69 106.55 DA-2A to DA-2D

23 Combine 18, 19, 20, 21, 22 41.81 5561 | @ - 73.99 87.73 105.98 119.61 133.20 DA-2 TOTAL

24 SCS Runoff | e 3.251 4295 | - 5.680 6.713 8.082 9.104 10.12 DA-3A (3-2)

25 SCS Runoff | e 1.338 1767 | e 2.337 2.762 3.326 3.746 4.165 DA-3B (3-3)

26 SCS Runoff | e 5471 7226 | 0 e 9.557 11.30 13.60 15.32 17.03 DA-3C (3-5)

27 SCS Runoff | e 1.943 2566 | 0 e 3.394 4.011 4.829 5.440 6.048 DA-3D (3-4)

28 Combine 24, 25, 26, 27 12.00 158 | 0 - 20.97 24.78 29.84 33.61 37.37 DA-3 TOTAL

29 SCS Runoff | e 1.369 1809 | 0 e 2.392 2.827 3.404 3.834 4.263 DA-4A (4)

30 SCS Runoff | e 2.030 2682 | 0 e 3.547 4.192 5.047 5.685 6.321 DA-4B (4)

Proj. file: Northborough Proposed.gpw

Tuesday, Sep 4 2007

Hydraflow Hydrographs by Intelisolve



Hydrograph Return Period Recap

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type Hyd(s) description
(origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

31 Combine 29, 30 3.400 4491 | e 5.939 7.019 8.451 9.520 10.58 DA-4 TOTAL

32 SCS Runoff | e 24.44 3483 | 0 e 49.09 59.92 74.42 85.29 96.16 DA-5 (CH)

33 SCS Runoff | e 6.752 8919 | - 11.80 13.94 16.78 18.91 21.02 DA-6 (CH)

34 Combine 1, 2, 15.91 2073 | e 27.13 31.91 38.25 42.99 47.71 Total for SWDO

35 Combine 3,12, 6.891 9.244 | e 12.39 14.74 17.86 20.19 2251 W3 with DA-1B (1-1)

36 Combine 5,11, 5.197 6902 | @ - 9.171 10.86 13.11 14.79 16.46 W5 with DA-1A (1-2)

37 Combine 35, 36 12.09 16.15 | e 21.56 25.60 30.97 34.97 38.96 Total for SWD1

38 Combine 4,34, 37 31.80 4263 | - 57.20 68.16 82.77 93.71 104.64 Total to West Ditch

39 Reach 38 24.25 3309 | 0 e 45.14 54.28 66.55 75.79 85.04 Proposed West Ditch

40 Combine 17, 18, 8.475 1130 | 0 e 15.07 17.88 21.61 24.40 27.18 DA-2D with DA-2E (2-6)

41 Combine 15, 16, 19, 20, 21, 40 16.38 2200 | 0 e 29.55 35.21 42.75 48.39 54.01 Total for SWD2

42 Combine 24, 25, 26, 27, 12.00 158 | - 20.97 24.78 29.84 33.61 37.37 Total for SWD3

43 Combine 6, 29, 11.24 1449 | e 18.80 22.00 26.26 29.44 32.61 NW1 with DA-4A (4-2)

44 Combine 7, 30, 2.979 390 | 0 e 5.124 6.036 7.245 8.147 9.047 NW2 with DA-4B (4-1)

45 Combine 43,44 14.22 1839 | e 23.92 28.04 33.50 37.59 41.66 Total for SWD4

46 Combine 14, 41, 42, 53.82 7146 | 0 - 94.96 112.52 135.82 153.22 170.57 Total to Pond

a7 Reservoir 46 0.000 0.000 | = - 0.000 2.155 6.049 12.09 21.23 Proposed Pond

48 Combine 8,9, 10, 32, 33, 45, 260.68 36147 | 0 e 498.08 601.05 738.31 841.01 943.44 N, NE, SE, DA-5, DA-6, & SWD4

49 Combine 39, 47, 48 274.52 38088 | 00 - 525.22 634.15 779.48 888.30 996.90 Route All to Proposed Channel

50 Reach 49 214.31 30742 | e 436.04 534.19 666.10 765.42 864.87 Proposed Channel

Proj. file: Northborough Proposed.gpw

Tuesday, Sep 4 2007

Hydraflow Hydrographs by Intelisolve
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Tab 2. Existing Conditions Run-off Calculations

A. Copy of orthophotograph showing proposed boundaries

See Exhibit 2-1 for aerial photograph showing proposed site boundaries.
B. Run-off method

The run-off method used to determine storm water flows was the SCS hydrograph method.
Supporting data and calculation results are shown on Exhibit 2-2.

C. Existing topography

The existing topography is shown on the drainage plan as seen on Exhibit 1-7.

D. Total site area and total impervious area

The total area of Northborough 3™ Addition Replat encompasses just over 47.5 acres. The
total impervious area for the developed condition, based on multi-family residential land use,
is estimated at 65% of the total site area. Therefore, the total impervious area on this site is
estimated at just over 31 acres.

E. Benchmarks used for site control

The benchmarks used for site control are listed on the drainage plan, which is Exhibit 1-7.

F. Streams, creeks, and waterways labeled

Exhibit 1-7 shows any water features within the site.

G. Predominate soils from USDA soil surveys

The predominant soil type is a Rosehill Silty Clay series (3911) material, which is found in
the majority of the drainage areas of this site. The area is also made up of a small amount of
Goessel Silty Clay (3858) soil material located at the northwest region of the property. See
Exhibit 1-2 for NRCS Soil Survey map and information showing existing soil types and
descriptions. The Rosehill soil is classified as Hydrologic Group D soil and the Goessel soil
is a Hydrologic Group D soil as well. These Hydrologic Groups are used to select curve
numbers for the run-off calculations in both the existing and developed conditions.

H. Location and boundaries of natural features

The existing site does not contain wetlands or lakes. A small detention pond is located at the
southern end of Lotl, Block 1.



I. Location of existing roads, buildings, parking lots, and other impervious areas

All areas within the platted property are vacant land with good grass cover and various
concentrations of dense trees and brush. A concrete wall runs along the entire length of the
north line of Lot 1, Block 1. An existing building is located in the northwest quadrant of Lot
1, Block 1, which includes landscaping and parking lots.

J. Location of existing utilities

The site contains an existing gas pipeline within a 40’ pipeline easement that runs east along
the north side of the proposed Rockhill R/W and then southeast along the east line of Lot 9,
Block 2 of the property. Existing waterlines include an 8” line that ends at the north property
line and would likely extend along the east R/W line of Stratford. Another 8” waterline
currently runs along the east R/W line of Bramblewood, which is also the west line of the
property. This line includes fire hydrants and meters at various locations along its path. An
existing 8” sanitary sewer line enters the property from the north and then goes west within
an ecasement to about the center of the north line of Lot 1, Block 1. A manhole at this
location serves the existing building on-site. Overhead power lines run along the entire
length of the east property line and are within a KG&E easement. The above information is
shown on the drainage plan, Exhibit 1-7.

K. Location of existing conveyance systems

Flow across the site is currently overland and open channel flow. Most off-site drainage
from the north and east enters the 20’-wide ditch along the east line of the property. Various
storm sewers drain into this ditch from these off-site areas. Off-site drainage from the west
enters a small ditch just outside the west line of Lot 10, Block 2. This west drainage runs
through a storm sewer under Bramblewood and ends at a point where Rockhill will extend
over it for this development. Finally, a 15” pipe controls the existing pond at the south end
of Lot 1, Block 1.

L. Flow paths

The drainage plan (Exhibit 1-7) shows the general flow paths for the site. A slight ridge
breaks the flows to the east and the west within the west half of the property. Over eighty
percent of the site drains to the south and exits near the center of the south property line. The
west area drains into Bramblewood and then enters the west ditch near the southwest corner
of the site.

M. Location and dimensions of existing channels, bridges or culvert crossings
The 20’-wide ditch is the only existing channel within this site. Four R.C.P.’s, drain into the

20’-wide ditch at or near its north end. The site also contains a 15 pipe that controls the
existing detention pond.



N. Existing conditions hydrologic analysis

The analysis was completed using the SCS Hydrograph method. The 2, 5, 10, 25, & 100
year, 24-hour storm events were evaluated and the information appears in Exhibit 2-2. The
results are summarized in the following table.

24-Hour Storm Flows (cfs)

Area/Frequency 2-Year | 5-Year | 10-Year | 25-Year | 100-Year
Off-Site W 32.69 44.30 53.00 64.55 81.78
Off-Site NW 13.90 17.98 21.02 25.05 31.08
Off-Site N 189.30 | 261.36 315.67 | 388.05 | 496.19
Off-Site NE 76.35 105.41 127.32 156.51 200.13
Off-Site SE 33.68 46.50 56.16 69.04 88.28
E-1 4.71 6.80 8.42 10.61 13.92
E-2 8.21 11.76 14.53 18.28 23.92
E-3 29.03 41.70 51.42 64.64 84.67
E-4 21.53 31.46 39.11 49.46 65.11
West Ditch 32.86 44.86 54.10 66.92 86.22
Existing Pond 0.00 0.79 341 14.34 26.28
East Channel 254.35 357.97 | 436.45 541.31 698.23
Central Channel 313.63 447.66 549.58 685.98 890.25

O. Assumed pre-developed run-off curve numbers

For the existing condition, the curve numbers were weighted based on area of their respective
hydrologic soil groups and land uses over each site. The results are shown in the table

below.
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Soil Group | Square Feet| Acres Total Existing
w 3911 D 212737 4.884 40.49% 95.0
3911 D 179180 4113 34.10% 89.0
3911 D 133474 3.064 25.40% 80.0
Total] 525392 12.061 100.00% 89.1
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Soil Group | Square Feet| Acres Total Existing
NW | 3858 D 188700 4.332 100.00% 95.0
Total] 188700 4.332 100.00% 95.0
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Soil Group | Square Feet| Acres Total Existing
N 3858 D 2396026 | 55.005 73.11% 87.0
3911 D 866575 19.894 26.44% 87.0
4671 D 14673 0.337 0.45% 87.0
Total| 3277274 | 75.236 100.00% 87.0




Hydrologic Area Percent of Areas | CURVE NUMBER
Area | Soil Group | Square Feet| Acres Total Existing
NE 3858 D 794360 18.236 60.10% 87.0
3911 D 527452 12.109 39.90% 87.0
Total] 1321812 | 30.345 100.00% 87.0
Hydrologic Area Percent of Areas | CURVE NUMBER
Area | Soil Group | Square Feet| Acres Total Existing
SE 3858 D 220498 5.062 37.81% 87.0
3911 D 362607 8.324 62.19% 87.0
Total] 583105 13.386 100.00% 87.0
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Soail Group | Square Feet| Acres Total Existing
E-1 3911 D 134203 3.081 77.78% 84.0
3911 D 38349 0.880 22.22% 78.0
Total] 172552 3.961 100.00% 82.7
Hydrologic Area Percent of Areas | CURVE NUMBER
Area | Soil Group | Square Feet| Acres Total Existing
E-2 |3858 D 140967 3.236 56.55% 84.0
3911 D 66519 1.527 26.68% 84.0
3911 D 41791 0.959 16.76% 78.0
Total| 249277 5.723 100.00% 83.0
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Soil Group | Square Feet| Acres Total Existing
E-3 |3858 D 119709 2.748 10.17% 84.0
3911 D 863209 19.817 73.30% 84.0
3911 D 194683 4.469 16.53% 78.0
Totall] 1177601 27.034 100.00% 83.0
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Soail Group | Square Feet| Acres Total Existing
E-4 |3858 D 9075 0.208 1.92% 84.0
3911 D 276925 6.357 58.57% 84.0
3911 D 186819 4.289 39.51% 78.0
Total| 472818 10.854 100.00% 81.6




P. Existing times of concentration used in calculations

Area T, (min)
Off-Site W 15.0
Off-Site NW 15.0
Off-Site N 15.0
Off-Site NE 15.0
Oft-Site SE 15.0

E-1 424
E-2 37.9
E-3 60.3
E-4 15.0

Q. Evaluation of immediate downstream drainage capacity

The downstream capacity to the south of this site shall be considered adequate to
accommodate the existing flows from this site. The capacity will not be a concern since
post-developed flows are intended to be less than or equal to the existing flows leaving the
site.

R. Existing structural elevations

Two R.C.P.’s drain areas north of 21* Street North into the north end of the 20’-wide ditch.
The east R.C.P. is 54” in diameter and has a flow line of 1388.1 and the east 42”” R.C.P. flow
line is 1388.7. Also, on the east side of the ditch and 436’ south of the north property line, a
30” R.C.P. enters the ditch with a flow line of 1390.3. Then, across to the west side of the
ditch, a 24” R.C.P. drains Northborough 2™ Addition with a flow line of 1386.8. Finally, a
42” R.C.P. enters the end of the existing ditch from the east at the northwest corner of
Chelsea Estates with a flow line of around 1389. The only storm sewer from the west enters
the site at the west end of the proposed Rockhill R/W and is a 38”x24” R.C.P.H.E. with a
flow line of about 1389.4. The 15” pipe at the existing pond has an upstream flow line of
1390.2 and a downstream flow line of 1389.8 (All elevations are MSL Datum).

S. Cross-section data for open channels

A 20’-wide ditch is the only open channel within this site. The typical section has a 20’
bottom width and 4:1 side slopes.

T. Ground water elevations

The ground water elevation is not a concern for this area.
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Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 32.69 6 720 2.317 el e Off-Site W

2 SCS Runoff 13.90 6 720 1.028 e e B Off-Site NW

3 SCS Runoff 189.30 6 720 13.357 e e Off-Site N

4 SCS Runoff 76.35 6 720 5.387 e e B Off-Site NE

5 SCS Runoff 33.68 6 720 2.377 el e Off-Site SE

6 SCS Runoff 4.774 6 744 0.618 S E-1

7 SCS Runoff 8.274 6 738 0.956 —_— e e E-2

8 SCS Runoff 29.28 6 750 4.377 e e B E-3

9 SCS Runoff 21.92 6 720 1.556 el e E-4

10 Combine 35.12 6 720 2.935 1,6, | e e Off-Site W with E-1 to West Ditch

11 Reach 33.97 6 726 2.935 0 | e e Exisitng West Ditch

12 Reservoir 0.000 6 0 0.000 7 1390.16 0.956 E-2 to Existing Pond

13 Combine 301.47 6 720 21.329 2,3,4,9, | - e Off-Site NW, N, & NE with E-4

14 Reach 254.69 6 732 21.329 3 | - e East Channel in E-4

15 Combine 296.30 6 732 28.082 5,8,12,14 | = - | e Off-Site SE, E-2, & E-4 with E-3

16 Combine 329.55 6 732 31.017 11,15 | @ | e Combine All

17 Reach 315.00 6 738 31.017 I I N T Existing Central Channel

Northborough Existing.gpw

Return Period: 2 Year

Thursday, Sep 6 2007




Hydrograph Plot 5

Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 2:51 PM
Hyd. No. 1
Off-Site W
Hydrograph type = SCS Runoff Peak discharge = 32.69 cfs
Storm frequency = 2yrs Time interval = 6 min
Drainage area = 12.061 ac Curve number = 89.1
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) = 15.00 min
Total precip. = 3.60in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 2.317 acft
Off-Site W
Q (cfs) Hyd. No. 1 -2 Yr Q (cfs)
35.00 35.00
30.00 \ 30.00
25.00 / \ 25.00
20.00 / \ 20.00
15.00 ) \ 15.00
10.00 / \ 10.00
5.00 \ 5.00
J \\
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)




Hydrograph Plot 3

Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 2:51 PM
Hyd. No. 2
Off-Site NW
Hydrograph type = SCS Runoff Peak discharge = 13.90 cfs
Storm frequency = 2yrs Time interval = 6 min
Drainage area = 4.332 ac Curve number = 95
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) = 15.00 min
Total precip. = 3.60in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 1.028 acft
Off-Site NW
Q (cfs) Hyd. No. 2 - 2 Yr Q (cfs)
14.00 14.00
12.00 \ 12.00
10.00 \ 10.00
8.00 ‘ \ 8.00
6.00 / \ 6.00
4.00 / \ 4.00
2.00 / \ 2.00
\\
0.00 —_— | 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)




Hydrograph Plot

4

Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 2:51 PM

Hyd. No. 3
Off-Site N
Hydrograph type = SCS Runoff Peak discharge = 189.30 cfs
Storm frequency = 2yrs Time interval = 6 min
Drainage area = 75.236 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) = 15.00 min
Total precip. = 3.60in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 13.357 acft
Off-Site N

Q (cfs) Hyd. No. 3 - 2 Yr Q (cfs)
210.00 210.00
180.00 \ 180.00
150.00 { \ 150.00
120.00 ’ \ 120.00

90.00 } \ 90.00

60.00 / \ 60.00

30.00 \ 30.00

J \
0.00 0.00
0 4 6 10 12 14 16 18 20 22 24 26
Time (hrs)




Hydrograph Plot >

Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 2:51 PM

Hyd. No. 4

Off-Site NE

Hydrograph type = SCS Runoff Peak discharge = 76.35 cfs

Storm frequency = 2yrs Time interval = 6 min

Drainage area = 30.345 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) = 15.00 min

Total precip. = 3.60in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 5.387 acft
Off-Site NE
Q (cfs) Hyd. No. 4 -- 2 Yr Q (cfs)
80.00 80.00
70.00 \ 70.00
60.00 l ‘ 60.00
50.00 l ‘ 50.00
40.00 ( \ 40.00
30.00 / \ 30.00
20.00 / \ 20.00
10.00 10.00
J \‘\\_
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)




Hydrograph Plot °

Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 2:51 PM
Hyd. No. 5
Off-Site SE
Hydrograph type = SCS Runoff Peak discharge = 33.68 cfs
Storm frequency = 2yrs Time interval = 6 min
Drainage area = 13.386 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) = 15.00 min
Total precip. = 3.60in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 2.377 acft
Off-Site SE
Q (cfs) Hyd. No. 5 - 2 Yr Q (cfs)
35.00 35.00
30.00 ‘ 30.00
25.00 ( \ 25.00
20.00 ’ \ 20.00
15.00 ) \ 15.00
10.00 / \ 10.00
5.00 5.00
J \K\
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)




Hydrograph Plot
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 2:51 PM

Hyd. No. 6

E-1

Hydrograph type = SCS Runoff Peak discharge = 4.774 cfs

Storm frequency = 2yrs Time interval = 6 min

Drainage area = 3.961 ac Curve number = 82.7

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 42.40 min

Total precip. = 3.60in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 0.618 acft
E-1
Q (cfs) Hyd. No. 6 -- 2 Yr Q (cfs)
5.00 5.00
4.00 /\ 4.00
3.00 3.00
2.00 2.00
1.00 1.00
x\\
0.00 0.00
0 4 6 10 12 14 16 18 20 22 24 26
Time (hrs)




Hydrograph Plot
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 2:51 PM

Hyd. No. 7
E-2
Hydrograph type = SCS Runoff Peak discharge = 8.274 cfs
Storm frequency = 2yrs Time interval = 6 min
Drainage area = 5,723 ac Curve number = 83
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 37.90 min
Total precip. = 3.60in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.956 acft
E-2
Q (cfs) Hyd. No. 7 - 2 Yr Q (cfs)
10.00 10.00
8.00 f 8.00
6.00 6.00
4.00 4.00
2.00 K 2.00
\\
0.00 0.00
0 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)




Hydrograph Plot ?

Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 2:51 PM
Hyd. No. 8
E-3
Hydrograph type = SCS Runoff Peak discharge = 29.28 cfs
Storm frequency = 2yrs Time interval = 6 min
Drainage area = 27.034 ac Curve number = 83
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 60.30 min
Total precip. = 3.60in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 4.377 acft
E-3
Q (cfs) Hyd. No. 8 - 2 Yr Q (cfs)
30.00 30.00
25.00 A 25.00
20.00 20.00
15.00 15.00
10.00 10.00
5.00 5.00
J \\\
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)




Hydrograph Plot
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 2:51 PM

Hyd. No. 9
E-4
Hydrograph type = SCS Runoff Peak discharge = 21.92 cfs
Storm frequency = 2yrs Time interval = 6 min
Drainage area = 10.854 ac Curve number = 81.6
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) = 15.00 min
Total precip. = 3.60in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 1.556 acft
E-4
Q (cfs) Hyd. No. 9 -- 2 Yr Q (cfs)
24.00 24.00
20.00 \ 20.00
16.00 \ 16.00
12.00 \ 12.00
8.00 8.00
4.00 \ 4.00
J \
0.00 0.00
0 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)




Hydrograph Plot
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 2:51 PM

Hyd. No. 10
Off-Site W with E-1 to West Ditch
Hydrograph type = Combine Peak discharge = 35.12 cfs
Storm frequency = 2yrs Time interval = 6 min
Inflow hyds. =1,6
Hydrograph Volume = 2.935 acft
Off-Site W with E-1 to West Ditch
Q (cfs) Hyd. No. 10 -- 2 Yr Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
_,/ %
0.00 R 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 10 Hyd No. 1 Hyd No. 6




Hydrograph Plot
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 2:51 PM

Hyd No. 11

Hyd No. 10

Hyd. No. 11

Exisithg West Ditch

Hydrograph type = Reach Peak discharge =

Storm frequency = 2yrs Time interval =

Inflow hyd. No. = 10 Section type = Trapezoidal

Reach length = 450.0 ft Channel slope =

Manning's n = 0.045 Bottom width =

Side slope = 6.0:1 Max. depth =

Rating curve x = 0.743 Rating curve m =

Ave. velocity = 1.64 ft/s Routing coeff. =

Modified Att-Kin routing method used. Hydrograph Volume = 2.935 acft

Exisitng West Ditch
Q (cfs) Hyd. No. 11 - 2 Yr Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 0.00
6 18 20
Time (hrs)



Hydrograph Plot

13

Hydraflow Hydrographs by Intelisolve

Hyd. No. 12

E-2 to Existing Pond

Hydrograph type = Reservoir
Storm frequency = 2yrs
Inflow hyd. No. =7

Reservoir name Existing Pond

Peak discharge
Time interval
Max. Elevation
Max. Storage

Thursday, Sep 6 2007, 2:51 PM

0.000 cfs
6 min
1390.16 ft
0.956 acft

Storage Indication method used.

E-2 to Existing Pond

Hydrograph Volume = 0.000 acft

Q (cfs) Hyd. No. 12 - 2 Yr Q (cfs)
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 J 0.00
0 29 58 87 116 145 174 203 232 261 290

Time (hrs)
Hyd No. 12 Hyd No. 7
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 2:51 PM
Hyd. No. 13

Off-Site NW, N, & NE with E-4

Hydrograph type = Combine Peak discharge = 301.47 cfs

Storm frequency = 2yrs Time interval = 6 min

Inflow hyds. =2349

Hydrograph Volume = 21.329 acft

Off-Site NW, N, & NE with E-4

Q (cfs) Hyd. No. 13 - 2 Yr Q (cfs)
320.00 320.00
280.00 \ 280.00
240.00 I \ 240.00
200.00 \ 200.00
160.00 \\ 160.00
120.00 \\ 120.00

80.00 / \\ 80.00

40.00 ’J \& 40.00

\‘\‘
0.00 J —— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 13 Hyd No. 2 Hyd No. 3 Hyd No. 4

Hyd No. 9



Hydrograph Plot

15

Hydraflow Hydrographs by Intelisolve

Hyd. No. 14

East Channel in E-4

Thursday, Sep 6 2007, 2:51 PM

Hydrograph type = Reach Peak discharge = 254.69 cfs
Storm frequency = 2yrs Time interval = 6 min
Inflow hyd. No. = 13 Section type = Trapezoidal
Reach length = 1384.8 ft Channel slope = 02%
Manning's n = 0.040 Bottom width = 20.0 1t
Side slope = 4.0:1 Max. depth = 3.0ft
Rating curve x = 0.235 Rating curve m = 1.422
Ave. velocity = 1.96 ft/s Routing coeff. = 0.5327
Modified Att-Kin routing method used. Hydrograph Volume = 21.329 acft
East Channel in E-4

Q (cfs) Hyd. No. 14 - 2 Yr Q (cfs)
320.00 320.00
280.00 \A 280.00
240.00 (\\ 240.00
200.00 \\ 200.00
160.00 \\ 160.00
120.00 \\ 120.00

80.00 // \\ 80.00

40.00 \ 40.00

j ——
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 14 Hyd No. 13




Hydrograph Plot 16

Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 2:51 PM
Hyd. No. 15

Off-Site SE, E-2, & E-4 with E-3

Hydrograph type = Combine Peak discharge = 296.30 cfs

Storm frequency = 2yrs Time interval = 6 min

Inflow hyds. = 5,8,12,14

Hydrograph Volume = 28.082 acft

Off-Site SE, E-2, & E-4 with E-3

Q (cfs) Hyd. No. 15 -- 2 Yr Q (cfs)
320.00 320.00
280.00 i 280.00
240.00 A 240.00
200.00 200.00
160.00 160.00
120.00 120.00

80.00 \\ 80.00

40.00 40.00

0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 15 Hyd No. 5 Hyd No. 8 Hyd No. 12

Hyd No. 14



Hydrograph Plot
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 2:51 PM

Hyd. No. 16
Combine All
Hydrograph type = Combine Peak discharge = 329.55 cfs
Storm frequency = 2yrs Time interval = 6 min
Inflow hyds. = 11,15
Hydrograph Volume = 31.017 acft
Combine All

Q (cfs) Hyd. No. 16 -- 2 Yr Q (cfs)
350.00 350.00
300.00 /‘ 300.00
250.00 250.00
200.00 200.00
150.00 150.00
100.00 \ 100.00

50.00 50.00

/ZJ E—
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 16 Hyd No. 11 Hyd No. 15



Hydrograph Plot
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 2:51 PM

Hyd. No. 17
Existing Central Channel
Hydrograph type = Reach Peak discharge = 315.00 cfs
Storm frequency = 2yrs Time interval = 6 min
Inflow hyd. No. = 16 Section type = Triangular
Reach length = 813.4ft Channel slope = 0.3%
Manning's n = 0.040 Bottom width = 0.0ft
Side slope = 50.0:1 Max. depth = 0.0ft
Rating curve x = 0.350 Rating curve m = 1.333
Ave. velocity = 1.94 ft/s Routing coeff. = 0.7276
Modified Att-Kin routing method used. Hydrograph Volume = 31.017 acft
Existing Central Channel

Q (cfs) Hyd. No. 17 - 2 Yr Q (cfs)
350.00 350.00
300.00 300.00
250.00 250.00
200.00 200.00
150.00 150.00
100.00 100.00

50.00 50.00

0.00 I— 0.00
6 18 20 24
Time (hrs)

Hyd No. 17

Hyd No. 16



Hydrograph Summary Report
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Hyd. Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 44.30 6 720 3.168 el e Off-Site W

2 SCS Runoff 17.98 6 720 1.348 e e B Off-Site NW

3 SCS Runoff 261.36 6 720 18.544 e e Off-Site N

4 SCS Runoff 105.41 6 720 7.479 T e B Off-Site NE

5 SCS Runoff 46.50 6 720 3.299 el e Off-Site SE

6 SCS Runoff 6.869 6 738 0.886 e e B E-1

7 SCS Runoff 11.84 6 732 1.367 —_— e e E-2

8 SCS Runoff 41.98 6 750 6.261 e e B E-3

9 SCS Runoff 31.89 6 720 2.250 el e E-4

10 Combine 47.93 6 720 4.054 1,6, | e e Off-Site W with E-1 to West Ditch

11 Reach 46.94 6 726 4.054 0 | e e Exisitng West Ditch

12 Reservoir 0.815 6 888 0.408 7 1390.42 1.015 E-2 to Existing Pond

13 Combine 416.65 6 720 29.621 2,3,4,9, | - e Off-Site NW, N, & NE with E-4

14 Reach 358.35 6 732 29.621 3 | - e East Channel in E-4

15 Combine 417.15 6 732 39.589 58,12,14 | = - | e Off-Site SE, E-2, & E-4 with E-3

16 Combine 462.26 6 732 43.642 11,15 | @ | e Combine All

17 Reach 449.03 6 738 43.632 I I N T Existing Central Channel

Northborough Existing.gpw

Return Period: 5 Year

Thursday, Sep 6 2007




Hydrograph Plot 20

Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 2:51 PM
Hyd. No. 1
Off-Site W
Hydrograph type = SCS Runoff Peak discharge = 44.30 cfs
Storm frequency = 5yrs Time interval = 6 min
Drainage area = 12.061 ac Curve number = 89.1
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) = 15.00 min
Total precip. = 4.56in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 3.168 acft
Off-Site W
Q (cfs) Hyd. No. 1 -5 Yr Q (cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 K 10.00
e N
0.00 — e 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)




Hydrograph Plot
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 2:51 PM

Hyd. No. 2
Off-Site NW
Hydrograph type = SCS Runoff Peak discharge =
Storm frequency = 5yrs Time interval =
Drainage area = 4.332 ac Curve number =
Basin Slope = 0.0% Hydraulic length =
Tc method = USER Time of conc. (Tc) = 15.00 min
Total precip. = 4.561In Distribution =
Storm duration =24 hrs Shape factor =
Hydrograph Volume = 1.348 acft
Off-Site NW
Q (cfs) Hyd. No. 2 - 5 Yr Q (cfs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 0.00
0 2 4 6 18 20
Time (hrs)




Hydrograph Plot
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 2:51 PM

Hyd. No. 3
Off-Site N
Hydrograph type = SCS Runoff Peak discharge = 261.36 cfs
Storm frequency = 5yrs Time interval = 6 min
Drainage area = 75.236 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) = 15.00 min
Total precip. = 4.56in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 18.544 acft
Off-Site N

Q (cfs) Hyd. No. 3 - 5 Yr Q (cfs)
280.00 280.00
240.00 \ 240.00
200.00 \ 200.00
160.00 \ 160.00
120.00 \ 120.00

80.00 80.00

40.00 40.00

0.00 0.00
0 2 4 6 18 20 24 26
Time (hrs)




Hydrograph Plot
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 2:51 PM

Hyd. No. 4
Off-Site NE
Hydrograph type = SCS Runoff Peak discharge = 105.41 cfs
Storm frequency = 5yrs Time interval = 6 min
Drainage area = 30.345 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) = 15.00 min
Total precip. = 4.56in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 7.479 acft
Off-Site NE
Q (cfs) Hyd. No. 4 -- 5 Yr Q (cfs)
120.00 120.00
100.00 100.00
80.00 80.00
60.00 60.00
40.00 40.00
20.00 \ 20.00
J \
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 2:51 PM
Hyd. No. 5
Off-Site SE
Hydrograph type = SCS Runoff Peak discharge = 46.50 cfs
Storm frequency = 5yrs Time interval = 6 min
Drainage area = 13.386 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) = 15.00 min
Total precip. = 4.56in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 3.299 acft
Off-Site SE
Q (cfs) Hyd. No. 5 -- 5 Yr Q (cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 k 10.00
\\
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 2:51 PM

Hyd. No. 6

E-1

Hydrograph type = SCS Runoff Peak discharge = 6.869 cfs

Storm frequency = 5yrs Time interval = 6 min

Drainage area = 3.961 ac Curve number = 82.7

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 42.40 min

Total precip. = 4.56in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 0.886 acft
E-1
Q (cfs) Hyd. No. 6 - 5 Yr Q (cfs)
7.00 7.00
6.00 /[\\ 6.00
5.00 \ 5.00
4.00 \ 4.00
3.00 \ 3.00
2.00 / \ 2.00
1.00 1.00
J \\\
0.00 0.00
0 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 2:51 PM

Hyd. No. 7
E-2
Hydrograph type = SCS Runoff Peak discharge = 11.84 cfs
Storm frequency = 5yrs Time interval = 6 min
Drainage area = 5,723 ac Curve number = 83
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 37.90 min
Total precip. = 4.56in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 1.367 acft
E-2
Q (cfs) Hyd. No. 7 - 5 Yr Q (cfs)
12.00 12.00
10.00 [\ 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
/ \\
0.00 0.00
0 4 6 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 2:51 PM
Hyd. No. 8
E-3
Hydrograph type = SCS Runoff Peak discharge = 41.98 cfs
Storm frequency = 5yrs Time interval = 6 min
Drainage area = 27.034 ac Curve number = 83
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 60.30 min
Total precip. = 4.56in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 6.261 acft
E-3
Q (cfs) Hyd. No. 8 -- 5 Yr Q (cfs)
50.00 50.00
40.00 f 40.00
30.00 30.00
20.00 20.00
10.00 10.00
\\\
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 2:51 PM
Hyd. No. 9
E-4
Hydrograph type = SCS Runoff Peak discharge = 31.89 cfs
Storm frequency = 5yrs Time interval = 6 min
Drainage area = 10.854 ac Curve number = 81.6
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) = 15.00 min
Total precip. = 4.56in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 2.250 acft
E-4
Q (cfs) Hyd. No. 9 -- 5 Yr Q (cfs)
35.00 35.00
30.00 \ 30.00
25.00 / \ 25.00
20.00 I \ 20.00
15.00 ) \ 15.00
10.00 / \ 10.00
5.00 5.00
J \\\_
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 2:51 PM

Hyd. No. 10
Off-Site W with E-1 to West Ditch
Hydrograph type = Combine Peak discharge = 47.93 cfs
Storm frequency = 5yrs Time interval = 6 min
Inflow hyds. =1,6
Hydrograph Volume = 4.054 acft
Off-Site W with E-1 to West Ditch
Q (cfs) Hyd. No. 10 -- 5 Yr Q (cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 \ 10.00
"—J %
0.00 S 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 10 Hyd No. 1 Hyd No. 6
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Hydraflow Hydrographs by Intelisolve

Hyd. No. 11

Exisithg West Ditch

Thursday, Sep 6 2007, 2:51 PM

Hydrograph type = Reach Peak discharge = 46.94 cfs

Storm frequency = 5yrs Time interval = 6 min

Inflow hyd. No. = 10 Section type = Trapezoidal

Reach length = 450.0 ft Channel slope = 04%

Manning's n = 0.045 Bottom width = 5.0ft

Side slope = 6.0:1 Max. depth = 3.0ft

Rating curve x = 0.743 Rating curve m = 1.258

Ave. velocity = 1.75ft/s Routing coeff. = 0.9359

Modified Att-Kin routing method used. Hydrograph Volume = 4.054 acft

Exisitng West Ditch
Q (cfs) Hyd. No. 11 -- 5 Yr Q (cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 \ 10.00
\
0.00 Samm— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 11 Hyd No. 10
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Hydraflow Hydrographs by Intelisolve

Hyd. No. 12

E-2 to Existing Pond

Hydrograph type = Reservoir
Storm frequency = 5yrs
Inflow hyd. No. =7

Reservoir name Existing Pond

Peak discharge
Time interval
Max. Elevation
Max. Storage

1390.42 ft
1.015 acft

Thursday, Sep 6 2007, 2:51 PM

Storage Indication method used.

Q (cfs)

E-2 to Existing Pond
Hyd. No. 12 --5 Yr

12.00

10.00

8.00

6.00

4.00

2.00

0.00
0 4 8

Hyd No. 12

28

Hydrograph Volume = 0.408 acft

Q (cfs)
12.00

10.00

8.00

6.00

4.00

2.00

0.00

Time (hrs)
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 2:51 PM
Hyd. No. 13

Off-Site NW, N, & NE with E-4

Hydrograph type = Combine Peak discharge = 416.65 cfs

Storm frequency = 5yrs Time interval = 6 min

Inflow hyds. =2349

Hydrograph Volume = 29.621 acft

Off-Site NW, N, & NE with E-4

Q (cfs) Hyd. No. 13 - 5 Yr Q (cfs)
420.00 420.00
360.00 \ 360.00
300.00 \ 300.00
240.00 \\ 240.00
180.00 \\ 180.00
120.00 // \\ 120.00

60.00 \ 60.00

J &\x
0.00 — —_——— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 13 Hyd No. 2 Hyd No. 3 Hyd No. 4

Hyd No. 9
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Hydraflow Hydrographs by Intelisolve

Hyd. No. 14

East Channel in E-4

Thursday, Sep 6 2007, 2:51 PM

Hydrograph type = Reach Peak discharge = 358.35 cfs
Storm frequency = 5yrs Time interval = 6 min
Inflow hyd. No. = 13 Section type = Trapezoidal
Reach length = 1384.8 ft Channel slope = 02%
Manning's n = 0.040 Bottom width = 20.0 1t
Side slope = 4.0:1 Max. depth = 3.0ft
Rating curve x = 0.235 Rating curve m = 1.422
Ave. velocity = 2.16 ft/s Routing coeff. = 0.5710
Modified Att-Kin routing method used. Hydrograph Volume = 29.621 acft
East Channel in E-4

Q (cfs) Hyd. No. 14 - 5 Yr Q (cfs)
420.00 420.00
360.00 360.00
300.00 \ 300.00
240.00 \ 240.00
180.00 \\ 180.00
120.00 / / \\ 120.00

60.00 \ 60.00

N
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 14 Hyd No. 13
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 2:51 PM

Hyd. No. 15
Off-Site SE, E-2, & E-4 with E-3
Hydrograph type = Combine Peak discharge = 417.15 cfs
Storm frequency = 5yrs Time interval = 6 min
Inflow hyds. = 5,8,12,14
Hydrograph Volume = 39.589 acft
Off-Site SE, E-2, & E-4 with E-3
Q (cfs) Hyd. No. 15 - 5 Yr Q (cfs)
420.00 (\ 420.00
360.00 360.00
300.00 300.00
240.00 240.00
180.00 \\ 180.00
120.00 \\ 120.00
60.00 \ 60.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 15 Hyd No. 5 Hyd No. 8 Hyd No. 12

Hyd No. 14
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 2:51 PM

Hyd. No. 16
Combine All
Hydrograph type = Combine Peak discharge = 462.26 cfs
Storm frequency = 5yrs Time interval = 6 min
Inflow hyds. = 11,15
Hydrograph Volume = 43.642 acft
Combine All

Q (cfs) Hyd. No. 16 -- 5 Yr Q (cfs)
490.00 490.00
420.00 420.00
350.00 350.00
280.00 280.00
210.00 210.00
140.00 \ 140.00

70.00 70.00

/J/ E—
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 16 Hyd No. 11 Hyd No. 15
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 2:51 PM

Hyd. No. 17
Existing Central Channel
Hydrograph type = Reach Peak discharge = 449.03 cfs
Storm frequency = 5yrs Time interval = 6 min
Inflow hyd. No. = 16 Section type = Triangular
Reach length = 813.4ft Channel slope = 0.3%
Manning's n = 0.040 Bottom width = 0.0ft
Side slope = 50.0:1 Max. depth = 0.0ft
Rating curve x = 0.350 Rating curve m = 1.333
Ave. velocity = 2.11ft/s Routing coeff. = 0.7672
Modified Att-Kin routing method used. Hydrograph Volume = 43.632 acft
Existing Central Channel

Q (cfs) Hyd. No. 17 - 5 Yr Q (cfs)
490.00 490.00
420.00 420.00
350.00 350.00
280.00 280.00
210.00 / 210.00
140.00 / 140.00

70.00 j 70.00

0.00 E— 0.00
6 18 20 24
Time (hrs)

Hyd No. 17

Hyd No. 16
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Hyd. Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 53.00 6 720 3.817 el e Off-Site W

2 SCS Runoff 21.02 6 720 1.590 e e B Off-Site NW

3 SCS Runoff 315.67 6 720 22.522 e e Off-Site N

4 SCS Runoff 127.32 6 720 9.084 T e B Off-Site NE

5 SCS Runoff 56.16 6 720 4.007 el e Off-Site SE

6 SCS Runoff 8.494 6 738 1.094 e e B E-1

7 SCS Runoff 14.62 6 732 1.686 —_— e e E-2

8 SCS Runoff 51.70 6 750 7.724 e e B E-3

9 SCS Runoff 39.57 6 720 2.791 el e E-4

10 Combine 57.56 6 720 4911 1,6, | e e Off-Site W with E-1 to West Ditch

11 Reach 56.75 6 726 4911 0 | e e Exisitng West Ditch

12 Reservoir 4.030 6 774 0.728 7 1390.47 1.030 E-2 to Existing Pond

13 Combine 503.58 6 720 35.987 2,3,4,9, | - e Off-Site NW, N, & NE with E-4

14 Reach 436.85 6 732 35.987 3 | - e East Channel in E-4

15 Combine 508.77 6 732 48.445 58,12,14 | = - | e Off-Site SE, E-2, & E-4 with E-3

16 Combine 562.76 6 732 53.357 11,15 | @ | e Combine All

17 Reach 550.89 6 738 53.346 I I N T Existing Central Channel

Northborough Existing.gpw

Return Period: 10 Year

Thursday, Sep 6 2007




Hydrograph Plot 38

Hydraflow Hydrographs by Intelisolve Friday, Sep 14 2007, 1:26 PM

Hyd. No. 1

Off-Site W

Hydrograph type = SCS Runoff Peak discharge = 53.00 cfs

Storm frequency = 10 yrs Time interval = 6 min

Drainage area = 12.061 ac Curve number = 89.1

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 5.28in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 3.817 acft
Off-Site W
Q (cfs) Hyd. No. 1 —- 10 Yr Q(cfs)
60.00 60.00
50.00 \ 50.00
40.00 l \ 40.00
30.00 / \ 30.00
20.00 / \ 20.00
10.00 J \ 10.00
0.00 R I —— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Friday, Sep 14 2007, 1:26 PM

Hyd. No. 2
Off-Site NW
Hydrograph type = SCS Runoff Peak discharge = 21.02 cfs
Storm frequency = 10 yrs Time interval = 6 min
Drainage area = 4332 ac Curve number = 95
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 5.28in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 1.590 acft
Off-Site NW
Q (cfs) Hyd. No. 2 -- 10 Yr Q(cfs)
24.00 24.00
20.00 \ 20.00
16.00 / \ 16.00
12.00 / \ 12.00
8.00 / 8.00
4.00 J k 4.00
0.00 — B 0.00
0 2 4 6 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Friday, Sep 14 2007, 1:26 PM

Hyd. No. 3
Off-Site N
Hydrograph type = SCS Runoff Peak discharge = 315.67 cfs
Storm frequency = 10 yrs Time interval = 6 min
Drainage area = 75.236 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 5.28in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 22.522 acft
Off-Site N

Q (cfs) Hyd. No. 3 - 10 Yr Q(cfs)
350.00 350.00
300.00 300.00
250.00 250.00
200.00 200.00
150.00 150.00
100.00 100.00

50.00 50.00

0.00 0.00
0 6 18 20 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Friday, Sep 14 2007, 1:26 PM

Hyd. No. 4
Off-Site NE
Hydrograph type = SCS Runoff Peak discharge = 127.32 cfs
Storm frequency = 10 yrs Time interval = 6 min
Drainage area = 30.345 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 5.28in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 9.084 acft
Off-Site NE
Q (cfs) Hyd. No. 4 —- 10 Yr Q(cfs)
140.00 140.00
120.00 \ 120.00
100.00 / \ 100.00
80.00 ' \ 80.00
60.00 ) \ 60.00
40.00 / \ 40.00
20.00 \ 20.00
/ \
0.00 S 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve Friday, Sep 14 2007, 1:26 PM
Hyd. No. 5
Off-Site SE
Hydrograph type = SCS Runoff Peak discharge = 56.16 cfs
Storm frequency = 10 yrs Time interval = 6 min
Drainage area = 13.386 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 5.28in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 4.007 acft
Off-Site SE
Q (cfs) Hyd. No. 5 - 10 Yr Q(cfs)
60.00 60.00
50.00 \ 50.00
40.00 I \ 40.00
30.00 I \ 30.00
20.00 / \ 20.00
10.00 \ 10.00
J \\
0.00 —_— R 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve Friday, Sep 14 2007, 1:26 PM
Hyd. No. 6
E-1
Hydrograph type = SCS Runoff Peak discharge = 8.494 cfs
Storm frequency = 10 yrs Time interval = 6 min
Drainage area = 3.961 ac Curve number = 82.7
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) =42.40 min
Total precip. = 5.28in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 1.094 acft
E-1
Q (cfs) Hyd. No. 6 -- 10 Yr Q(cfs)
10.00 10.00
8.00 ﬂ 8.00
6.00 6.00
4.00 4.00
2.00 2.00
\\
0.00 S— S 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Friday, Sep 14 2007, 1:26 PM

Hyd. No. 7
E-2
Hydrograph type = SCS Runoff Peak discharge = 14.62 cfs
Storm frequency = 10 yrs Time interval = 6 min
Drainage area = 5.723 ac Curve number = 83
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 37.90 min
Total precip. = 5.28in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 1.686 acft
E-2
Q (cfs) Hyd. No. 7 -- 10 Yr Q(cfs)
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 \ 3.00
k\
0.00 S 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve Friday, Sep 14 2007, 1:26 PM
Hyd. No. 8
E-3
Hydrograph type = SCS Runoff Peak discharge = 51.70 cfs
Storm frequency = 10 yrs Time interval = 6 min
Drainage area = 27.034 ac Curve number = 83
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 60.30 min
Total precip. = 5.28in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 7.724 acft
E-3
Q (cfs) Hyd. No. 8 -- 10 Yr Q(cfs)
60.00 60.00
50.00 /ﬂ\ 50.00
40.00 / \ 40.00
30.00 \ 30.00
20.00 / \ 20.00
10.00 10.00
J x\\x‘
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve Friday, Sep 14 2007, 1:26 PM
Hyd. No. 9
E-4
Hydrograph type = SCS Runoff Peak discharge = 39.57 cfs
Storm frequency = 10 yrs Time interval = 6 min
Drainage area = 10.854 ac Curve number = 81.6
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 5.28in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 2.791 acft
E-4
Q (cfs) Hyd. No. 9 - 10 Yr Q(cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
e N R
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Friday, Sep 14 2007, 1:26 PM
Hyd. No. 10

Off-Site W with E-1 to West Ditch

Hydrograph type = Combine Peak discharge = 57.56 cfs

Storm frequency = 10 yrs Time interval = 6 min

Inflow hyds. =1,6

Hydrograph Volume = 4.911 acft

Off-Site W with E-1 to West Ditch

Q (cfs) Hyd. No. 10 — 10 Yr Q (cfs)
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00

20.00 \\ 20.00
10.00 \ 10.00
0 1

0 2 4 6 8 1 2 14 16 18 20 22 24 26
Time (hrs)

0.00 0.00

Hyd No. 10

Hyd No. 1

Hyd No. 6
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Hydraflow Hydrographs by Intelisolve

Friday, Sep 14 2007, 1:26 PM

Hyd. No. 11

Exisitng West Ditch

Hydrograph type = Reach Peak discharge = 56.75 cfs

Storm frequency = 10 yrs Time interval = 6 min

Inflow hyd. No. = 10 Section type = Trapezoidal

Reach length = 450.0 ft Channel slope =04%

Manning's n = 0.045 Bottom width = 5.0ft

Side slope = 6.0:1 Max. depth = 3.0ft

Rating curve x = 0.743 Rating curve m = 1.258

Ave. velocity = 1.81ft/s Routing coeff. = 0.9546

Modified Att-Kin routing method used. Hydrograph Volume = 4.911 acft

Exisitng West Ditch
Q (cfs) Hyd. No. 11 -- 10 Yr Q(cfs)
60.00 60.00
50.00 \\ 50.00
40.00 \\ 40.00
30.00 \\ 30.00
20.00 // \\ 20.00
10.00 K 10.00
j \
0.00 =] - 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 11 Hyd No. 10
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Hydraflow Hydrographs by Intelisolve

Hyd. No. 12

E-2 to Existing Pond

Hydrograph type = Reservoir
Storm frequency = 10 yrs
Inflow hyd. No. =7

Reservoir name Existing Pond

Peak discharge
Time interval
Max. Elevation
Max. Storage

Friday, Sep 14 2007, 1:26 PM

4.030 cfs
6 min
1390.47 ft
1.030 acft

Storage Indication method used.

E-2 to Existing Pond

Hydrograph Volume = 0.728 acft

Q (cfs) Hyd. No. 12 -- 10 Yr Q(cfs)
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 \\ 3.00
\
0.00 0.00
0 3 6 12 15 18 21 24 27 30
Time (hrs)

Hyd No. 12

Hyd No. 7
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Hydraflow Hydrographs by Intelisolve Friday, Sep 14 2007, 1:26 PM
Hyd. No. 13

Off-Site NW, N, & NE with E-4

Hydrograph type = Combine Peak discharge = 503.58 cfs

Storm frequency = 10 yrs Time interval = 6 min

Inflow hyds. =2349

Hydrograph Volume = 35.987 acft

Off-Site NW, N, & NE with E-4

Q (cfs) Hyd. No. 13 -- 10 Yr Q(cfs)
560.00 560.00
490.00 490.00
420.00 \ 420.00
350.00 I \ 350.00
280.00 I \\ 280.00
210.00 /I \\ 210.00
140.00 // \\ 140.00

70.00 70.00

Z/ kh\
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 13

Hyd No. 2
Hyd No. 9

Hyd No. 3

Hyd No. 4
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Hydraflow Hydrographs by Intelisolve

Friday, Sep 14 2007, 1:26 PM

Hyd. No. 14
East Channel in E-4
Hydrograph type = Reach Peak discharge = 436.85 cfs
Storm frequency = 10 yrs Time interval = 6 min
Inflow hyd. No. = 13 Section type = Trapezoidal
Reach length = 1384.8 ft Channel slope =02%
Manning's n = 0.040 Bottom width = 20.0ft
Side slope = 4.0:1 Max. depth = 3.0ft
Rating curve x = 0.235 Rating curve m = 1422
Ave. velocity = 2.29ft/s Routing coeff. = 0.5942
Modified Att-Kin routing method used. Hydrograph Volume = 35.987 acft
East Channel in E-4

Q (cfs) Hyd. No. 14 -- 10 Yr Q(cfs)
560.00 560.00
490.00 490.00
420.00 \ 420.00
350.00 \\ 350.00
280.00 \\ 280.00
210.00 \\ 210.00
140.00 // \\ 140.00

70.00 70.00

j K\
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 14 Hyd No. 13
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Hydraflow Hydrographs by Intelisolve

Friday, Sep 14 2007, 1:26 PM

Hyd. No. 15
Off-Site SE, E-2, & E-4 with E-3
Hydrograph type = Combine Peak discharge = 508.77 cfs
Storm frequency = 10 yrs Time interval = 6 min
Inflow hyds. = 5,8,12,14
Hydrograph Volume = 48.445 acft
Off-Site SE, E-2, & E-4 with E-3

Q (cfs) Hyd. No. 15 -- 10 Yr Q(cfs)
560.00 560.00
490.00 / 490.00
420.00 A 420.00
350.00 350.00
280.00 280.00
210.00 \\ 210.00
140.00 \\ 140.00

70.00 70.00

0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 15 Hyd No. 5 Hyd No. 8 Hyd No. 12

Hyd No. 14
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Hydraflow Hydrographs by Intelisolve

Friday, Sep 14 2007, 1:26 PM

Hyd. No. 16
Combine All
Hydrograph type = Combine Peak discharge = 562.76 cfs
Storm frequency = 10 yrs Time interval = 6 min
Inflow hyds. = 11,15
Hydrograph Volume = 53.357 acft
Combine All

Q (cfs) Hyd. No. 16 -- 10 Yr Q(cfs)
640.00 640.00
560.00 560.00
480.00 480.00
400.00 400.00
320.00 320.00
240.00 \ 240.00
160.00 / \ 160.00

80.00 80.00

/ﬁLK
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 16 Hyd No. 11 Hyd No. 15
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Hydraflow Hydrographs by Intelisolve

Hyd. No. 17

Existing Central Channel

Friday, Sep 14 2007, 1:26 PM

Hydrograph type = Reach Peak discharge = 550.89 cfs
Storm frequency = 10 yrs Time interval = 6 min
Inflow hyd. No. = 16 Section type = Triangular
Reach length = 813.4 ft Channel slope = 03%
Manning's n = 0.040 Bottom width = 0.0ft
Side slope = 50.0:1 Max. depth = 0.0ft
Rating curve x = 0.350 Rating curve m = 1.333
Ave. velocity = 2.22ft/s Routing coeff. = 0.7906
Modified Att-Kin routing method used. Hydrograph Volume = 53.346 acft
Existing Central Channel

Q (cfs) Hyd. No. 17 -- 10 Yr Q(cfs)
640.00 640.00
560.00 560.00
480.00 480.00
400.00 400.00
320.00 320.00
240.00 240.00
160.00 160.00

80.00 / 80.00

0.00 Ea— 0.00
6 8 10 18 20 24
Time (hrs)

Hyd No. 17

Hyd No. 16
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Hyd. Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 64.55 6 720 4.692 — | e Off-Site W

2 SCS Runoff 25.05 6 720 1.912 — | e e Off-Site NW

3 SCS Runoff 388.05 6 720 27.903 — | e Off-Site N

4 SCS Runoff 156.51 6 720 11.254 — | e e Off-Site NE

5 SCS Runoff 69.04 6 720 4.965 — | e Off-Site SE

6 SCS Runoff 10.69 6 738 1.378 — | e e E-1

7 SCS Runoff 18.36 6 732 2.122 — | e E-2

8 SCS Runoff 64.95 6 744 9.720 — | e e E-3

9 SCS Runoff 49.94 6 720 3.533 — | e E-4

10 Combine 70.39 6 720 6.070 1,6, | e e Off-Site W with E-1 to West Ditch

11 Reach 69.87 6 726 6.070 M0 | e - Exisitng West Ditch

12 Reservoir 14.19 6 756 1.163 7 1390.57 1.057 E-2 to Existing Pond

13 Combine 619.55 6 720 44.602 2,3,4,9, | - | e Off-Site NW, N, & NE with E-4

14 Reach 541.72 6 732 44.602 13 | e e East Channel in E-4

15 Combine 631.27 6 732 60.450 58,12,14 |  —— | Off-Site SE, E-2, & E-4 with E-3

16 Combine 697.04 6 732 66.520 11,15 | e e Combine All

17 Reach 687.18 6 738 66.510 6 | e - Existing Central Channel

Northborough Existing.gpw

Return Period: 25 Year

Friday, Sep 14 2007
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Hydraflow Hydrographs by Intelisolve

Friday, Sep 14 2007, 1:28 PM

Hyd. No. 1

Off-Site W

Hydrograph type = SCS Runoff Peak discharge = 64.55 cfs

Storm frequency = 25yrs Time interval = 6 min

Drainage area = 12.061 ac Curve number = 89.1

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 6.24in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 4.692 acft
Off-Site W
Q (cfs) Hyd. No. 1 - 25 Yr Q(cfs)
70.00 70.00
60.00 \ 60.00
50.00 { \ 50.00
40.00 / \ 40.00
30.00 / \ 30.00
20.00 / \ 20.00
10.00 \ 10.00
) \
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)




Hydrograph Plot >

Hydraflow Hydrographs by Intelisolve Friday, Sep 14 2007, 1:28 PM
Hyd. No. 2
Off-Site NW
Hydrograph type = SCS Runoff Peak discharge = 25.05 cfs
Storm frequency = 25yrs Time interval = 6 min
Drainage area = 4332 ac Curve number = 95
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 6.24in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 1.912 acft
Off-Site NW
Q (cfs) Hyd. No. 2 - 25 Yr Q(cfs)
28.00 28.00
24.00 \ 24.00
20.00 / \ 20.00
16.00 / \ 16.00
12.00 ) \ 12.00
8.00 / \ 8.00
4.00 ) \ 4.00
0.00 — | EE— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Friday, Sep 14 2007, 1:28 PM

Hyd. No. 3
Off-Site N
Hydrograph type = SCS Runoff Peak discharge = 388.05 cfs
Storm frequency = Time interval = 6 min
Drainage area = 75.236 ac Curve number = 87
Basin Slope = Hydraulic length = 0ft
Tc method = Time of conc. (Tc) =15.00 min
Total precip. = Distribution = Type ll
Storm duration = Shape factor = 484
Hydrograph Volume = 27.903 acft
Off-Site N

Q (cfs) Hyd. No. 3 -- 25 Yr Q(cfs)
420.00 420.00
360.00 360.00
300.00 300.00
240.00 240.00
180.00 180.00
120.00 120.00

60.00 60.00

0.00 0.00
0 18 20 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Friday, Sep 14 2007, 1:28 PM

Hyd. No. 4
Off-Site NE
Hydrograph type = SCS Runoff Peak discharge = 156.51 cfs
Storm frequency = Time interval = 6 min
Drainage area = 30.345 ac Curve number = 87
Basin Slope = Hydraulic length = 0ft
Tc method = Time of conc. (Tc) =15.00 min
Total precip. = Distribution = Type ll
Storm duration = Shape factor = 484
Hydrograph Volume = 11.254 acft
Off-Site NE
Q (cfs) Hyd. No. 4 - 25 Yr Q(cfs)
160.00 160.00
140.00 140.00
120.00 120.00
100.00 100.00
80.00 80.00
60.00 60.00
40.00 40.00
20.00 20.00
0.00 0.00
0 18 20 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Friday, Sep 14 2007, 1:28 PM

Hyd. No. 5

Off-Site SE

Hydrograph type = SCS Runoff Peak discharge = 69.04 cfs

Storm frequency = 25yrs Time interval = 6 min

Drainage area = 13.386 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 6.24in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 4.965 acft
Off-Site SE
Q (cfs) Hyd. No. 5 - 25 Yr Q(cfs)
70.00 70.00
60.00 \ 60.00
50.00 \ 50.00
40.00 \ 40.00
30.00 \ 30.00
20.00 / \ 20.00
10.00 \ 10.00
J e
0.00 e 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)




Hydrograph Plot 1

Hydraflow Hydrographs by Intelisolve Friday, Sep 14 2007, 1:28 PM
Hyd. No. 6
E-1
Hydrograph type = SCS Runoff Peak discharge = 10.69 cfs
Storm frequency = 25yrs Time interval = 6 min
Drainage area = 3.961 ac Curve number = 82.7
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) =42.40 min
Total precip. = 6.24in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 1.378 acft
E-1
Q (cfs) Hyd. No. 6 - 25 Yr Q(cfs)
12.00 12.00
10.00 /[\ 10.00
8.00 \ 8.00
6.00 \ 6.00
4.00 / \ 4.00
2.00 2.00
J \\
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve Friday, Sep 14 2007, 1:28 PM
Hyd. No. 7
E-2
Hydrograph type = SCS Runoff Peak discharge = 18.36 cfs
Storm frequency = 25yrs Time interval = 6 min
Drainage area = 5.723 ac Curve number = 83
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 37.90 min
Total precip. = 6.24in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 2.122 acft
E-2
Q (cfs) Hyd. No. 7 - 25 Yr Q(cfs)
21.00 21.00
18.00 /“\ 18.00
15.00 \ 15.00
12.00 \ 12.00
9.00 / \ 9.00
6.00 / \ 6.00
3.00 3.00
o
0.00 S 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve Friday, Sep 14 2007, 1:28 PM

Hyd. No. 8

E-3

Hydrograph type = SCS Runoff Peak discharge = 64.95 cfs

Storm frequency = 25yrs Time interval = 6 min

Drainage area = 27.034 ac Curve number = 83

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 60.30 min

Total precip. = 6.24in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 9.720 acft
E-3

Q (cfs) Hyd. No. 8 - 25 Yr Q(cfs)
70.00 70.00
60.00 /[\\\ 60.00
50.00 50.00

B
|

30.00 \ 30.00
20.00 / \ 20.00
10.00 10.00

0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)
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Hydraflow Hydrographs by Intelisolve Friday, Sep 14 2007, 1:28 PM
Hyd. No. 9
E-4
Hydrograph type = SCS Runoff Peak discharge = 49.94 cfs
Storm frequency = 25yrs Time interval = 6 min
Drainage area = 10.854 ac Curve number = 81.6
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 6.24in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 3.533 acft
E-4
Q (cfs) Hyd. No. 9 - 25 Yr Q(cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 \ 10.00
\\
0.00 EEEE— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Friday, Sep 14 2007, 1:28 PM

Hyd. No. 10

Off-Site W with E-1 to West Ditch

Hydrograph type = Combine Peak discharge = 70.39 cfs

Storm frequency = 25yrs Time interval = 6 min

Inflow hyds. =1,6

Hydrograph Volume = 6.070 acft
Off-Site W with E-1 to West Ditch
Q (cfs) Hyd. No. 10 - 25 Yr Q(cfs)
80.00 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 / X\ 20.00
10.00 10.00
%J K\
0.00 ] ———=— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 10 Hyd No. 1 Hyd No. 6
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Hydraflow Hydrographs by Intelisolve Friday, Sep 14 2007, 1:28 PM

Hyd. No. 11

Exisitng West Ditch

Hydrograph type = Reach Peak discharge = 69.87 cfs

Storm frequency = 25yrs Time interval = 6 min

Inflow hyd. No. = 10 Section type = Trapezoidal

Reach length = 450.0 ft Channel slope =04%

Manning's n = 0.045 Bottom width = 5.0ft

Side slope = 6.0:1 Max. depth = 3.0ft

Rating curve x = 0.743 Rating curve m = 1.258

Ave. velocity = 1.89ft/s Routing coeff. = 0.9753

Modified Att-Kin routing method used. Hydrograph Volume = 6.070 acft

Exisitng West Ditch
Q (cfs) Hyd. No. 11 - 25 Yr Q(cfs)
80.00 80.00
70.00 70.00
60.00 \\ 60.00
50.00 I \\ 50.00
40.00 ’ \\ 40.00
30.00 /) \\ 30.00
20.00 // \\ 20.00
10.00 K 10.00
j —
0.00 =] 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 11

Hyd No. 10
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Hydraflow Hydrographs by Intelisolve

Hyd. No. 12

E-2 to Existing Pond

Hydrograph type = Reservoir
Storm frequency = 25yrs
Inflow hyd. No. =7

Reservoir name Existing Pond

Peak discharge
Time interval
Max. Elevation
Max. Storage

14.19 cfs
6 min

1390.57 ft
1.057 acft

Friday, Sep 14 2007, 1:28 PM

Storage Indication method used.

E-2 to Existing Pond

Hydrograph Volume = 1.163 acft

Q (cfs) Hyd. No. 12 - 25 Yr Q(cfs)
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 J 3.00
0.00 — I— ~——1 0.00
0 2 4 6 8 10 18 20 24 26
Time (hrs)

Hyd No. 12

Hyd No. 7



Hydrograph Plot

68

Hydraflow Hydrographs by Intelisolve

Hyd. No. 13
Off-Site NW, N, & NE with E-4

Friday, Sep 14 2007, 1:28 PM

Hydrograph type = Combine Peak discharge = 619.55 cfs
Storm frequency = 25yrs Time interval = 6 min
Inflow hyds. =2349
Hydrograph Volume = 44.602 acft
Off-Site NW, N, & NE with E-4
Q (cfs) Hyd. No. 13 - 25 Yr Q(cfs)
630.00 630.00
540.00 540.00
450.00 \ 450.00
360.00 \\ 360.00
270.00 / \\ 270.00
180.00 // \\ 180.00
90.00 \ 90.00
ZJ/LK\
0.00 — _— 00 @ | 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 13 Hyd No. 2 Hyd No. 3 Hyd No. 4

Hyd No. 9
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Hydraflow Hydrographs by Intelisolve

Friday, Sep 14 2007, 1:28 PM

Hyd. No. 14
East Channel in E-4
Hydrograph type = Reach Peak discharge = 541.72 cfs
Storm frequency = 25yrs Time interval = 6 min
Inflow hyd. No. = 13 Section type = Trapezoidal
Reach length = 1384.8 ft Channel slope =02%
Manning's n = 0.040 Bottom width = 20.0ft
Side slope = 4.0:1 Max. depth = 3.0ft
Rating curve x = 0.235 Rating curve m = 1422
Ave. velocity = 243 ft/s Routing coeff. = 0.6202
Modified Att-Kin routing method used. Hydrograph Volume = 44.602 acft
East Channel in E-4

Q (cfs) Hyd. No. 14 - 25 Yr Q(cfs)
630.00 630.00
540.00 540.00
450.00 \ 450.00
360.00 \ 360.00
270.00 \\ 270.00
180.00 // \\ 180.00

90.00 K 90.00

j —
0.00 —_— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 14 Hyd No. 13
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Hydraflow Hydrographs by Intelisolve Friday, Sep 14 2007, 1:28 PM
Hyd. No. 15

Off-Site SE, E-2, & E-4 with E-3

Hydrograph type = Combine Peak discharge = 631.27 cfs

Storm frequency = 25yrs Time interval = 6 min

Inflow hyds. = 5,8,12,14

Hydrograph Volume = 60.450 acft

Off-Site SE, E-2, & E-4 with E-3

Q (cfs) Hyd. No. 15 -- 25 Yr Q(cfs)
720.00 720.00
630.00 630.00
540.00 540.00
450.00 450.00
360.00 360.00
270.00 \ 270.00
180.00 \\ 180.00

90.00 / 90.00

J&sb\
0.00 B 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 15 Hyd No. 5 Hyd No. 8 Hyd No. 12

Hyd No. 14
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Friday, Sep 14 2007, 1:28 PM
Hyd. No. 16
Combine All
Hydrograph type = Combine Peak discharge = 697.04 cfs
Storm frequency = 25yrs Time interval = 6 min
Inflow hyds. = 11,15
Hydrograph Volume = 66.520 acft
Combine All

Q (cfs) Hyd. No. 16 - 25 Yr Q(cfs)
700.00 700.00
600.00 600.00
500.00 500.00
400.00 400.00
300.00 300.00

200.00 \ 200.00
100.00 / \\ 100.00
1 E—

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

0.00 0.00

Hyd No. 16 Hyd No. 11 Hyd No. 15
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Hydraflow Hydrographs by Intelisolve

Friday, Sep 14 2007, 1:28 PM

Hyd. No. 17
Existing Central Channel
Hydrograph type = Reach Peak discharge = 687.18 cfs
Storm frequency = 25yrs Time interval = 6 min
Inflow hyd. No. = 16 Section type = Triangular
Reach length = 813.4 ft Channel slope = 03%
Manning's n = 0.040 Bottom width = 0.0ft
Side slope = 50.0:1 Max. depth = 0.0ft
Rating curve x = 0.350 Rating curve m = 1.333
Ave. velocity = 2.34 ft/s Routing coeff. = 0.8163
Modified Att-Kin routing method used. Hydrograph Volume = 66.510 acft
Existing Central Channel

Q (cfs) Hyd. No. 17 -- 25 Yr Q(cfs)
700.00 700.00
600.00 ’\\ 600.00
500.00 } \\ 500.00
400.00 \\ 400.00
300.00 \\ 300.00
200.00 // \\ 200.00
100.00 100.00

N
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 17

Hyd No. 16
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Hyd. Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 81.78 6 720 6.016 — | e Off-Site W

2 SCS Runoff 31.08 6 720 2.397 — | e e Off-Site NW

3 SCS Runoff 496.19 6 720 36.081 — | e Off-Site N

4 SCS Runoff 200.13 6 720 14.552 — | e e Off-Site NE

5 SCS Runoff 88.28 6 720 6.419 — | e Off-Site SE

6 SCS Runoff 13.99 6 738 1.814 — | e e E-1

7 SCS Runoff 24.01 6 732 2.790 S (R — E-2

8 SCS Runoff 84.98 6 744 12.779 — | e e E-3

9 SCS Runoff 65.59 6 720 4.673 — | e E-4

10 Combine 89.55 6 720 7.831 1,6, | e e Off-Site W with E-1 to West Ditch

11 Reach 89.55 6 726 7.830 M0 | e - Exisitng West Ditch

12 Reservoir 26.03 6 744 1.831 7 1390.66 1.081 E-2 to Existing Pond

13 Combine 792.98 6 720 57.703 2,3,4,9, | - | e Off-Site NW, N, & NE with E-4

14 Reach 698.64 6 732 57.703 13 | e e East Channel in E-4

15 Combine 814.74 6 732 78.732 58,12,14 |  —— | Off-Site SE, E-2, & E-4 with E-3

16 Combine 898.46 6 726 86.563 11,15 | e e Combine All

17 Reach 891.23 6 738 86.552 6 | e - Existing Central Channel

Northborough Existing.gpw

Return Period: 100 Year

Friday, Sep 14 2007
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Friday, Sep 14 2007, 1:29 PM

Hyd. No. 1

Off-Site W

Hydrograph type = SCS Runoff Peak discharge = 81.78 cfs

Storm frequency = 100 yrs Time interval = 6 min

Drainage area = 12.061 ac Curve number = 89.1

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 7.68in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 6.016 acft
Off-Site W
Q (cfs) Hyd. No. 1 -- 100 Yr Q(cfs)
90.00 90.00
80.00 80.00
70.00 ‘ 70.00
60.00 ’ \ 60.00
50.00 ' \ 50.00
40.00 l \ 40.00
30.00 / \ 30.00
20.00 / \ 20.00
10.00 10.00
/—// s e —
0.00 E— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Friday, Sep 14 2007, 1:29 PM
Hyd. No. 2
Off-Site NW
Hydrograph type = SCS Runoff Peak discharge = 31.08 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 4332 ac Curve number = 95
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 7.68in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 2.397 acft
Off-Site NW
Q (cfs) Hyd. No. 2 -- 100 Yr Q(cfs)
35.00 35.00
30.00 \ 30.00
25.00 / \ 25.00
20.00 / \ 20.00
15.00 / \ 15.00
10.00 / \ 10.00
5.00 / \\ 5.00
0.00 e e E— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Friday, Sep 14 2007, 1:29 PM

Hyd. No. 3
Off-Site N
Hydrograph type = SCS Runoff Peak discharge = 496.19 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 75.236 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 7.68in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 36.081 acft
Off-Site N

Q (cfs) Hyd. No. 3 -- 100 Yr Q(cfs)
560.00 560.00
490.00 490.00
420.00 420.00
350.00 350.00
280.00 280.00
210.00 210.00
140.00 140.00

70.00 70.00

0.00 0.00
0 6 18 20 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Friday, Sep 14 2007, 1:29 PM

Hyd. No. 4
Off-Site NE
Hydrograph type = SCS Runoff Peak discharge = 200.13 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 30.345 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 7.68in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 14.552 acft
Off-Site NE

Q (cfs) Hyd. No. 4 -- 100 Yr Q(cfs)
210.00 210.00
180.00 180.00
150.00 150.00
120.00 120.00

90.00 90.00

60.00 60.00

30.00 30.00

0.00 0.00
0 6 18 20 24 26
Time (hrs)




Hydrograph Plot 8

Hydraflow Hydrographs by Intelisolve Friday, Sep 14 2007, 1:29 PM

Hyd. No. 5

Off-Site SE

Hydrograph type = SCS Runoff Peak discharge = 88.28 cfs

Storm frequency = 100 yrs Time interval = 6 min

Drainage area = 13.386 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 7.68in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 6.419 acft
Off-Site SE
Q (cfs) Hyd. No. 5 -- 100 Yr Q(cfs)
90.00 90.00
80.00 ’ 80.00
70.00 ‘ 70.00
60.00 ‘ 60.00
50.00 \ 50.00
40.00 l \ 40.00
30.00 / \ 30.00
20.00 / k 20.00
10.00 10.00
,/—// \‘\
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Friday, Sep 14 2007, 1:29 PM

Hyd. No. 6
E-1
Hydrograph type = SCS Runoff Peak discharge = 13.99 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 3.961 ac Curve number = 82.7
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) =42.40 min
Total precip. = 7.68in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 1.814 acft
E-1
Q (cfs) Hyd. No. 6 -- 100 Yr Q(cfs)
14.00 /\ 14.00
12.00 / \ 12.00
10.00 \ 10.00
8.00 \ 8.00
6.00 / \ 6.00
4.00 / \ 4.00
2.00 2.00
0.00 — | 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)




Hydrograph Plot 50

Hydraflow Hydrographs by Intelisolve Friday, Sep 14 2007, 1:29 PM
Hyd. No. 7
E-2
Hydrograph type = SCS Runoff Peak discharge = 24.01 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 5.723 ac Curve number = 83
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 37.90 min
Total precip. = 7.68in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 2.790 acft
E-2
Q (cfs) Hyd. No. 7 -- 100 Yr Q(cfs)
28.00 28.00
24.00 A 24.00
20.00 \ 20.00
16.00 \ 16.00
12.00 / \ 12.00
8.00 / \ 8.00
4.00 4.00
/ \K
0.00 SR 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)




Hydrograph Plot o1

Hydraflow Hydrographs by Intelisolve Friday, Sep 14 2007, 1:29 PM

Hyd. No. 8

E-3

Hydrograph type = SCS Runoff Peak discharge = 84.98 cfs

Storm frequency = 100 yrs Time interval = 6 min

Drainage area = 27.034 ac Curve number = 83

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 60.30 min

Total precip. = 7.68in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 12.779 acft
E-3
Q (cfs) Hyd. No. 8 -- 100 Yr Q(cfs)
90.00 90.00
80.00 /\\ 80.00
70.00 / \ 70.00
60.00 / \ 60.00
50.00 \ 50.00
40.00 \ 40.00
30.00 / \ 30.00
20.00 / 20.00
10.00 10.00
/ \\
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Friday, Sep 14 2007, 1:29 PM

Hyd. No. 9

E-4

Hydrograph type = SCS Runoff Peak discharge = 65.59 cfs

Storm frequency = 100 yrs Time interval = 6 min

Drainage area = 10.854 ac Curve number = 81.6

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 7.68in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 4.673 acft
E-4
Q (cfs) Hyd. No. 9 -- 100 Yr Q(cfs)
70.00 70.00
60.00 \ 60.00
50.00 ( \ 50.00
40.00 ‘ \ 40.00
30.00 } \ 30.00
20.00 / \ 20.00
10.00 \ 10.00
J \
0.00 S 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Hyd. No. 10
Off-Site W with E-1 to West Ditch

Friday, Sep 14 2007, 1:29 PM

Hydrograph type = Combine Peak discharge = 89.55 cfs

Storm frequency = 100 yrs Time interval = 6 min

Inflow hyds. =1,6

Hydrograph Volume = 7.831 acft
Off-Site W with E-1 to West Ditch
Q (cfs) Hyd. No. 10 -- 100 Yr Q(cfs)
90.00 90.00
80.00 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 \\ 30.00
20.00 / /K\ 20.00
10.00 / & 10.00
— ) =
0.00 ——— —— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 10 Hyd No. 1 Hyd No. 6




Hydrograph Plot 54

Hydraflow Hydrographs by Intelisolve Friday, Sep 14 2007, 1:30 PM

Hyd. No. 11

Exisitng West Ditch

Hydrograph type = Reach Peak discharge = 89.55 cfs

Storm frequency = 100 yrs Time interval = 6 min

Inflow hyd. No. = 10 Section type = Trapezoidal

Reach length = 450.0 ft Channel slope =04%

Manning's n = 0.045 Bottom width = 5.0ft

Side slope = 6.0:1 Max. depth = 3.0ft

Rating curve x = 0.743 Rating curve m = 1.258

Ave. velocity = 1.99 ft/s Routing coeff. = 1.0000

Modified Att-Kin routing method used. Hydrograph Volume = 7.830 acft

Exisitng West Ditch
Q (cfs) Hyd. No. 11 - 100 Yr Q(cfs)
90.00 90.00
80.00 H 80.00
70.00 H 70.00
60.00 \\ 60.00
50.00 \\ 50.00
40.00 ) \\ 40.00
30.00 // \\ 30.00
20.00 // \\ 20.00
10.00 10.00
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 11

Hyd No. 10
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Hydraflow Hydrographs by Intelisolve

Hyd. No. 12

E-2 to Existing Pond

Hydrograph type = Reservoir
Storm frequency = 100 yrs
Inflow hyd. No. =7

Reservoir name Existing Pond

Peak discharge
Time interval
Max. Elevation
Max. Storage

26.03 cfs

1390.66 ft
1.081 acft

Friday, Sep 14 2007, 1:30 PM

Storage Indication method used.

Q (cfs)
28.00

E-2 to Existing Pond
Hyd. No. 12 -- 100 Yr

24.00

20.00

16.00

12.00

8.00

4.00

0.00

0 2 4 6

Hyd No. 12

18 20

Hydrograph Volume = 1.831 acft

Q (cfs)
28.00

24.00

20.00

16.00

12.00

8.00

4.00

0.00

Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Friday, Sep 14 2007, 1:30 PM

Hyd. No. 13
Off-Site NW, N, & NE with E-4
Hydrograph type = Combine Peak discharge = 792.98 cfs
Storm frequency = 100 yrs Time interval = 6 min
Inflow hyds. =23,4,9
Hydrograph Volume = 57.703 acft
Off-Site NW, N, & NE with E-4
Q (cfs) Hyd. No. 13 - 100 Yr Q(cfs)
798.00 798.00
684.00 \ 684.00
570.00 \ 570.00
456.00 \\ 456.00
342.00 / \\ 342.00
228.00 // \\ 228.00
114.00 \ 114.00
0.00 — _— = | 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 13 Hyd No. 2 Hyd No. 3 Hyd No. 4

Hyd No. 9
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Hydraflow Hydrographs by Intelisolve

Friday, Sep 14 2007, 1:30 PM

Hyd. No. 14
East Channel in E-4
Hydrograph type = Reach Peak discharge = 698.64 cfs
Storm frequency = 100 yrs Time interval = 6 min
Inflow hyd. No. = 13 Section type = Trapezoidal
Reach length = 1384.8 ft Channel slope =02%
Manning's n = 0.040 Bottom width = 20.0ft
Side slope = 4.0:1 Max. depth = 3.0ft
Rating curve x = 0.235 Rating curve m = 1422
Ave. velocity = 2.62 ft/s Routing coeff. = 0.6520
Modified Att-Kin routing method used. Hydrograph Volume = 57.703 acft
East Channel in E-4

Q (cfs) Hyd. No. 14 - 100 Yr Q(cfs)
798.00 798.00
684.00 \ 684.00
570.00 \ 570.00
456.00 \ 456.00
342.00 \\ 342.00
228.00 / / \\ 228.00
114.00 j K 114.00

\
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 14 Hyd No. 13




Hydrograph Plot 58

Hydraflow Hydrographs by Intelisolve Friday, Sep 14 2007, 1:30 PM
Hyd. No. 15

Off-Site SE, E-2, & E-4 with E-3

Hydrograph type = Combine Peak discharge = 814.74 cfs

Storm frequency = 100 yrs Time interval = 6 min

Inflow hyds. = 5,8,12,14

Hydrograph Volume = 78.732 acft

Off-Site SE, E-2, & E-4 with E-3

Q (cfs) Hyd. No. 15 - 100 Yr Q(cfs)
819.00 819.00
702.00 \ 702.00
585.00 \\ 585.00
468.00 \ 468.00
351.00 \\ 351.00
234.00 \\ 234.00
117.00 % \ 117.00

Jm\
\QQ
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 15

Hyd No. 5
Hyd No. 14

Hyd No. 8

Hyd No. 12




Hydrograph Plot 5

Hydraflow Hydrographs by Intelisolve Friday, Sep 14 2007, 1:30 PM
Hyd. No. 16
Combine All
Hydrograph type = Combine Peak discharge = 898.46 cfs
Storm frequency = 100 yrs Time interval = 6 min
Inflow hyds. = 11,15
Hydrograph Volume = 86.563 acft
Combine All

Q (cfs) Hyd. No. 16 - 100 Yr Q(cfs)
903.00 H 903.00
774.00 774.00
645.00 645.00
516.00 516.00
387.00 387.00

258.00 \ 258.00
129.00 / 129.00
I ——

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

0.00 0.00

Hyd No. 16 Hyd No. 11 Hyd No. 15
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Hydraflow Hydrographs by Intelisolve

Friday, Sep 14 2007, 1:30 PM

Hyd. No. 17
Existing Central Channel
Hydrograph type = Reach Peak discharge = 891.23 cfs
Storm frequency = 100 yrs Time interval = 6 min
Inflow hyd. No. = 16 Section type = Triangular
Reach length = 813.4 ft Channel slope = 03%
Manning's n = 0.040 Bottom width = 0.0ft
Side slope = 50.0:1 Max. depth = 0.0ft
Rating curve x = 0.350 Rating curve m = 1.333
Ave. velocity = 249 ft/s Routing coeff. = 0.8471
Modified Att-Kin routing method used. Hydrograph Volume = 86.552 acft
Existing Central Channel

Q (cfs) Hyd. No. 17 - 100 Yr Q(cfs)
903.00 903.00
774.00 /\\ 774.00
645.00 ’ \\ 645.00
516.00 \\ 516.00
387.00 \\ 387.00
258.00 // \\ 258.00
129.00 \ 129.00

0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 17 Hyd No. 16




Pond Report

Hydraflow Hydrographs by Intelisolve

Pond No. 1 - Existing
Pond Data
Bottom LxW

Stage / Storage Table
Stage (ft)

0.00
0.40
0.80
1.20
1.60

Pond

= 82.0x75.0 ft

Elevation (ft)

1385.40
1385.80
1386.20
1386.60
1387.00
1387.40
1387.80
1388.20
1388.60
1389.00
1389.40
1389.80
1390.20
1390.60
1391.00
1391.40
1391.80
1392.20
1392.60
1393.00
1393.40

Side slope

Contour area (sqft)

6,150
6,533
6,927
7,332
7,749
8,178

= 3.0:1

Thursday, Sep 6 2007, 3:3 PM

Bottom elev. = 1385.40 ft Depth = 8.00 ft
Incr. Storage (acft) Total storage (acft)
0.000 0.000
0.058 0.058
0.062 0.120
0.065 0.185
0.069 0.255
0.073 0.328
0.077 0.405
0.081 0.486
0.085 0.572
0.090 0.661
0.094 0.755
0.099 0.854
0.103 0.957
0.108 1.065
0.113 1.178
0.118 1.296
0.123 1.419
0.128 1.547
0.133 1.680
0.139 1.818
0.144 1.963

Culvert / Orifice Structures

Weir Structures

[A] [B] [C] [D] [A] [B] [C] [D]

Rise (in) = 15.00 0.00 0.00 0.00 Crest Len (ft) = 75.00 0.00 0.00 0.00

Span (in) = 15.00 0.00 0.00 0.00 Crest El. (ft) = 1390.40 0.00 0.00 0.00

No. Barrels =1 0 0 0 Weir Coeff. = 2.60 4.40 0.00 0.00

Invert ELl. (ft) = 1390.20 0.00 0.00 0.00 Weir Type = Broad - --- ---

Length (ft) = 30.72 0.00 0.00 0.00 Multi-Stage = No No No No

Slope (%) = 1.30 0.00 0.00 0.00

N-Value = .013 .013 .013 .013

Orif. Coeff. = 0.60 0.60 0.60 0.60

Multi-Stage = n/a No No No Exfiltration = 0.000 in/hr (Wet area) Tailwater Elev. = 0.00 ft

Note: Culvert/Orifice outflows have been analyzed under inlet and outlet control.
Stage (ft) Stage / Storage Stage (ft)
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 0.00
0.000 0.500 1.000 1.500 2.000

Storage

Storage (acft)



Pond

Report

Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:4 PM

Pond No. 1 - Existing Pond
Pond Data
Bottom LxW = 82.0x75.0ft Side slope = 3.0:1 Bottom elev. = 1385.40 ft Depth = 8.00 ft
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (acft) Total storage (acft)
0.00 1385.40 6,150 0.000 0.000
0.40 1385.80 6,533 0.058 0.058
0.80 1386.20 6,927 0.062 0.120
1.20 1386.60 7,332 0.065 0.185
1.60 1387.00 7,749 0.069 0.255
2.00 1387.40 8,178 0.073 0.328
2.40 1387.80 8,618 0.077 0.405
2.80 1388.20 9,070 0.081 0.486
3.20 1388.60 9,533 0.085 0.572
3.60 1389.00 10,008 0.090 0.661
4.00 1389.40 10,494 0.094 0.755
4.40 1389.80 10,992 0.099 0.854
4.80 1390.20 11,501 0.103 0.957
5.20 1390.60 12,022 0.108 1.065
5.60 1391.00 12,554 0.113 1.178
6.00 1391.40 13,098 0.118 1.296
6.40 1391.80 13,653 0.123 1.419
6.80 1392.20 14,220 0.128 1.547
7.20 1392.60 14,799 0.133 1.680
7.60 1393.00 15,389 0.139 1.818
8.00 1393.40 15,990 0.144 1.963
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [D] [A] [B] [C] [D]
Rise (in) = 15.00 0.00 0.00 0.00 Crest Len (ft) = 75.00 0.00 0.00 0.00
Span (in) = 15.00 0.00 0.00 0.00 Crest El. (ft) = 1390.40 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 2.60 4.40 0.00 0.00
Invert El. (ft) = 1390.20 0.00 0.00 0.00 Weir Type = Broad - - -
Length (ft) = 30.72 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 1.30 0.00 0.00 0.00
N-Value = .013 .013 .013 .013
Orif. Coeff. = 0.60 0.60 0.60 0.60
Multi-Stage = n/a No No No Exfiltration = 0.000 in/hr (Wet area) Tailwater Elev. = 0.00 ft
Note: Culvert/Orifice outflows have been analyzed under inlet and outlet control.
Stage (ft) Stage / Discharge Stage (ft)
10.00 10.00
8.00 8.00
[—
—
—
[—
I —
I —
6.00 6.00
4.00 4.00
2.00 2.00
0.00 0.00
0.00 100.00 200.00 300.00 400.00 500.00 600.00 700.00 800.00 900.00 1000.00 1100.00

Total Q

Discharge (cfs)



Tab 3. Post-Development Hydrologic Analysis

A. Proposed conditions hydrologic and hydraulic analysis

The analysis was completed using the SCS Hydrograph method. The 2, 5, 10, 25, & 100
year, 24-hour storm events were evaluated. The information appears in Exhibit 3-1. The

results are summarized in the following table.

24-Hour Storm Flows (cfs)

Area/Frequency 2-Year | 5-Year | 10-Year | 25-Year | 100-Year
Off-Site W 32.69 44.30 53.00 64.55 81.78
Off-Site NW 13.90 17.98 21.02 25.05 31.08
Off-Site N 189.30 [ 261.36 | 315.67 | 388.05 | 496.19
Off-Site NE 76.35 105.41 127.32 156.51 200.13
Off-Site SE 33.68 46.50 56.16 69.04 88.28
DA-1 10.09 13.34 15.77 18.99 23.78
DA-2 55.61 73.99 87.73 105.98 133.20
DA-3 15.85 20.97 24.78 29.84 37.37
DA-4 3.61 5.02 6.09 7.53 9.69
DA-5 34.83 49.09 59.92 74.42 96.16
DA-6 8.92 11.80 13.94 16.78 21.02
Prop. West Ditch 34.96 47.47 56.94 69.62 88.68
Proposed Pond 0.00 0.00 2.16 6.05 21.23
Prop. Channel 30838 | 437.36 | 535.77 | 668.05 867.36

B. Proposed times of concentration used in calculations

Area TC (min)
Off-Site W 15.0
Off-Site NW 15.0
Off-Site N 15.0
Off-Site NE 15.0
Off-Site SE 15.0
DA-1 15.0
DA-2 15.0
DA-3 15.0
DA-4 15.0
DA-5 15.0
DA-6 15.0
Prop. West Ditch 15.0
Proposed Pond 15.0
Prop. Channel 15.0




C. Assumed post-developed run-off curve numbers

For the developed condition, the curve numbers were weighted based on area of their
respective hydrologic soil groups and land uses over each site. The results are shown in the

table below.

Hydrologic Area Percent of Areas | CURVE NUMBER
Area Soil Group | Square Feet| Acres Total Existing
W1 3911 D 212737 4.884 100.00% 95.0
Total| 212737 4.884 100.00% 95.0
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Soil Group | Square Feet| Acres Total Existing
W2 3911 D 81527 1.872 100.00% 89.0
Total] 81527 1.872 100.00% 89.0
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Soil Group | Square Feet| Acres Total Existing
W3 3911 D 77316 1.775 100.00% 89.0
Total 77316 1.775 100.00% 89.0
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Soil Group | Square Feet| Acres Total Existing
W4 3911 D 133474 3.064 100.00% 80.0
Totall 133474 3.064 100.00% 80.0
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Soil Group | Square Feet| Acres Total Existing
W5 3911 D 20337 0.467 100.00% 89.0
Total| 20337 0.467 100.00% 89.0
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Soil Group | Square Feet| Acres Total Existing
NW1 3858 D 172155 3.952 100.00% 95.0
Total| 172155 3.952 100.00% 95.0
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Soil Group | Square Feet| Acres Total Existing
NW2 3858 D 16545 0.380 100.00% 95.0
Total 16545 0.380 100.00% 95.0
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Soil Group | Square Feet| Acres Total Existing
N 3858 D 2396026 55.005 73.11% 87.0
3911 D 866575 19.894 26.44% 87.0
4671 D 14673 0.337 0.45% 87.0
Total| 3277274 75.236 100.00% 87.0




Hydrologic Area Percent of Areas | CURVE NUMBER
Area Soil Group | Square Feet| Acres Total Existing
NE 3858 D 794360 18.236 60.10% 87.0
3911 D 527452 12.109 39.90% 87.0
Total| 1321812 30.345 100.00% 87.0
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Soil Group |Square Feet| Acres Total Existing
SE 3858 D 220498 5.062 37.81% 87.0
3911 D 362607 8.324 62.19% 87.0
Total| 583105 13.386 100.00% 87.0
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Soil Group |Square Feet| Acres Total Existing
DA-1A 3911 D 82740 1.899 100.00% 92.0
Total] 82740 1.899 100.00% 92.0
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Soil Group | Square Feet| Acres Total Existing
DA-1B 3911 D 65244 1.498 100.00% 92.0
Totall 65244 1.498 100.00% 92.0
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Soil Group | Square Feet| Acres Total Existing
DA-1 - - 147984 3.397 100.00% 92.0
Totall 147984 3.397 100.00% 92.0
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Soil Group | Square Feet| Acres Total Existing
DA-2A 3858 D 239700 5.503 48.64% 92.0
3911 D 253102 5.810 51.36% 92.0
Totall] 492802 11.313 100.00% 92.0
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Soil Group | Square Feet| Acres Total Existing
DA-2B 3911 D 40692 0.934 100.00% 80.0
Total] 40692 0.934 100.00% 80.0
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Soil Group | Square Feet| Acres Total Existing
DA-2C 3911 D 7693 0.177 100.00% 80.0
Total 7693 0.177 100.00% 80.0
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Soil Group | Square Feet| Acres Total Existing
DA-2D 3911 D 129730 2.978 100.00% 92.0
Totall 129730 2,978 100.00% 92.0




Hydrologic Area Percent of Areas | CURVE NUMBER
Area Soil Group | Square Feet| Acres Total Existing
DA-2E 3911 D 14866 0.341 35.89% 80.0
3911 D 26553 0.610 64.11% 92.0
Total|l 41419 0.951 100.00% 87.7
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Sail Group | Square Feet| Acres Total Existing
DA-2F 3911 D 50554 1.161 100.00% 92.0
Total] 50554 1.161 100.00% 92.0
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Soil Group | Square Feet| Acres Total Existing
DA-2G 3911 D 52924 1.215 100.00% 92.0
Totall 52924 1.215 100.00% 92.0
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Soil Group | Square Feet| Acres Total Existing
DA-2H 3911 D 22912 0.526 100.00% 92.0
Total|l 22912 0.526 100.00% 92.0
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Sail Group | Square Feet| Acres Total Existing
DA-2 - - 838727 19.255 100.00% 91.1
Total| 838727 19.255 100.00% 91.1
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Soil Group | Square Feet| Acres Total Existing
DA-3A 3911 D 62984 1.446 100.00% 92.0
Total] 62984 1.446 100.00% 92.0
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Sail Group | Square Feet| Acres Total Existing
DA-3B 3858 D 1570 0.036 6.06% 92.0
3911 D 24345 0.559 93.94% 92.0
Total] 25915 0.595 100.00% 92.0
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Soil Group | Square Feet| Acres Total Existing
DA-3C 3911 D 106002 2433 100.00% 92.0
Total] 106002 2433 100.00% 92.0
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Sail Group | Square Feet| Acres Total Existing
DA-3D 3911 D 37630 0.864 100.00% 92.0
Total| 37630 0.864 100.00% 92.0




Hydrologic Area Percent of Areas | CURVE NUMBER
Area Soil Group | Square Feet| Acres Total Existing
DA-3 - - 232530 5.338 100.00% 92.0
Total|l 232530 5.338 100.00% 92.0
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Sail Group | Square Feet| Acres Total Existing
DA-4A 3858 D 24278 0.557 91.50% 92.0
3911 D 2256 0.052 8.50% 92.0
Total] 26534 0.609 100.00% 92.0
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Soil Group | Square Feet| Acres Total Existing
DA-4B 3858 D 4200 0.096 10.67% 92.0
3911 D 35152 0.807 89.33% 92.0
Total] 39352 0.903 100.00% 92.0
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Soil Group | Square Feet| Acres Total Existing
DA-4 - - 65886 1.513 100.00% 92.0
Total] 65886 1.513 100.00% 92.0
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Soil Group | Square Feet| Acres Total Existing
DA-5 3911 D 264372 6.069 40.28% 92.0
3911 D 391935 8.998 59.72% 80.0
Totall| 656307 15.067 100.00% 84.8
Hydrologic Area Percent of Areas | CURVE NUMBER
Area Soil Group | Square Feet| Acres Total Existing
DA-6 3911 D 130814 3.003 100.00% 92.0
Total] 130814 3.003 100.00% 92.0

D. Proposed contours for detention facilities

The proposed detention area is shown on the drainage plan, Exhibit 1-7. The pond shall be
excavated to a bottom elevation of 1382. Also, the side slopes of the pond will be no steeper
than 3:1 up to the normal water surface at 1388 with a 10:1 slope for the first foot below
normal water. The required area at the normal water level needs to equal 63,816 square feet.

All slopes above the normal water shall be no steeper than 4:1.

E. Preliminary sizing calculations for storm water controls

Sizing for all storm water controls is shown in Exhibit 3-2.




F. Stage-storage-discharge curve and inflow/outflow hydrographs for storage facilities
Storage facility calculations and results are found in Exhibit 3-1.
G. Final analysis of potential upstream/downstream impacts

No relevant impacts are noted from this analysis. Off-site flows that enter the site are already
detained. The proposed flows will be less than or equal to the existing flows leaving the site.

H. Existing and proposed structural elevations

Existing structures are discussed in Tab 2, Section R. Preliminary storm sewer networks are
evaluated in Exhibit 3-2. However, any additional storm sewer designs shall comply with the
latest City of Wichita design criteria to convey added site run-off to any proposed on-site
detention areas and through control structures with discharge rates at or below those existing
prior to any development. The detention pond design includes a riser structure and a 24”
pipe outlet with an upstream flow line of 1384, and overflow beyond that will be modeled as
a 20’ broad-crested weir (emergency spillway) with an elevation of 1388.8. The proposed
minimum pad elevations on the site shall be set at least two feet above the 100-year design
water surface elevation of detention facilities for any given drainage area unless a higher base
flood elevation exists within the same site. The detention areas are shown on the drainage
plan, Exhibit 1-7.

I. Design water surface elevations and normal pool elevations for ponds

The detention area shall be designed as a retention pond, being controlled by a riser pipe and
overflow weirs as noted above. Normal pool elevation for the pond shall be 1388. Running
the 100-year design storm through the pond gives a design-water surface elevation of 1388.8
for the pond.

J. Typical details for structures

The control structure for the pond will be made from reinforced concrete with a minimum
28-day strength of 4,000 psi. The 24” R.C.P. shall be protected at the downstream end with
rip-rap. The emergency spillway shall be a grassed Cipoletti weir with a maximum of 4:1
side slopes.

K. Proposed limits of clearing and grading

Clearing and grading shall be done throughout the site and will be established upon submittal
for building construction.



L. Location of existing and proposed impervious areas

Any existing impervious areas are shown on the drainage plan. The proposed impervious
areas will be delineated with final construction plans, but will not exceed 65% of the total
site area as per design calculations.

M. Location of existing and proposed utilities and easements

The drainage plan shows the location of existing utilities as listed in Tab 2, Section J. The
plat (Exhibit 1-3) shows any existing easements, which may be the location for any future
utilities.

N. Location of existing and proposed conveyance systems

Existing conveyance systems are discussed in Tab 2, Section K. Specific storm sewer
networks are shown in Exhibit 3-2. Any future storm sewer designs shall comply with the
latest City of Wichita design criteria to convey added site run-off to any proposed on-site
detention areas and through control structures with discharge rates at or below those rates
existing prior to any development.

O. Preliminary location and dimensions of proposed channel modifications

This development will extend the existing 20’-wide ditch to the south end of the property
inside Reserve A.

P. Preliminary selection and location of storm water controls

Storm water controls will include appropriate curb/drop inlets and pipe networks at locations
to be finalized as part of the construction plans. All preliminary layouts are shown in Exhibit
3-2. When these networks are needed, they will convey the five-year storm event and may
be routed to detention facilities designed as part of this drainage plan. Any sump locations in
specific drainage areas will have flows routed overland to low points and carried through the
remainder of the system. Storm sewers in sump locations may also be designed to carry
flows from a larger storm event. Other controls will include any pond control structures as
discussed above in sections H through J.

Q. Emergency overflow structure’s flow path

The emergency overflow for the detention areas will route any flows, beyond the 100-year
rates, to the proposed weirs as shown on the drainage plan, Exhibit 1-7.

R. Detention facility freeboard

All detention facilities will have a minimum of one foot of freeboard above the design-water
surface elevation.



S. The 100-year, 24-hour High Water Line
The HWL elevation for the proposed detention pond is 1388.8.
T. Lowest opening elevation table

The lowest opening elevation table is shown on the drainage plan, Exhibit 1-7. Also, all
buildings will be at least 2 feet above the HWL elevation for each respective detention area.

U. Storm water management facilities located within a reserve
This site contains a platted reserve as shown on the plat, Exhibit 1-3.
V. Maintenance responsibility of storm water management facilities

The maintenance of storm water management facilities shall be the responsibility of the
owner and shall be transferred to new owner upon the sale of any part thereof.

W. Off-site drainage easements or agreements

No off-site drainage easements or agreements will be required for this development.
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Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 15.67 6 720 1.159 T I Off-Site W1 (0-3)

2 SCS Runoff 5.057 6 720 0.358 —-— e e Off-Site W2 (0-2)

3 SCS Runoff 4.795 6 720 0.340 T I Off-Site W3 (1)

4 SCS Runoff 5.750 6 720 0.411 —-— e e Off-Site W4 (W DT)

5 SCS Runoff 1.262 6 720 0.089 T I Off-Site W5 (1)

6 SCS Runoff 12.68 6 720 0.938 —-— e e Off-Site NW1 (4)

7 SCS Runoff 1.219 6 720 0.090 T I Off-Site NW2 (4)

8 SCS Runoff 189.30 6 720 13.357 e T Off-Site N (CH)

9 SCS Runoff 76.35 6 720 5.387 T I Off-Site NE (CH)

10 SCS Runoff 33.68 6 720 2.377 —-— e e Off-Site SE (CH)

11 SCS Runoff 5.640 6 720 0.405 e T I DA-1A (1)

12 SCS Runoff 4.449 6 720 0.320 —-— e e DA-1B (1)

13 Combine 10.09 6 720 0.725 1,12 e e DA-1 TOTAL

14 SCS Runoff 33.60 6 720 2.415 e —— DA-2A (Pond)

15 SCS Runoff 1.753 6 720 0.125 e T I DA-2B (2-1)

16 SCS Runoff 0.332 6 720 0.024 —-— e e DA-2C (2-2)

17 SCS Runoff 8.845 6 720 0.636 e T I DA-2D (2)

18 SCS Runoff 2.455 6 720 0.173 —-— e e DA-2E (2)

19 SCS Runoff 3.448 6 720 0.248 e T I DA-2F (2-4)

20 SCS Runoff 3.609 6 720 0.259 —-— e e DA-2G (2-5)

21 SCS Runoff 1.562 6 720 0.112 e T I DA-2H (2-3)

22 Combine 44.53 6 720 3.200 14,15,16,17, | —— | e DA-2A to DA-2D

23 Combine 55.61 6 720 3.993 18,19,20,21,22 | e e DA-2 TOTAL

24 SCS Runoff 4.295 6 720 0.309 —-— e e DA-3A (3-2)

25 SCS Runoff 1.767 6 720 0.127 e T I DA-3B (3-3)

26 SCS Runoff 7.226 6 720 0.519 —-— e e DA-3C (3-5)

27 SCS Runoff 2.566 6 720 0.184 e T I DA-3D (3-4)

28 Combine 15.85 6 720 1.140 24,25,26,27 | - e DA-3 TOTAL

29 SCS Runoff 1.809 6 720 0.130 e T I DA-4A (4)

30 SCS Runoff 2.682 6 720 0.193 e DA-4B (4)

Northborough Proposed.gpw

Return Period: 2 Year

Thursday, Sep 6 2007

Hydraflow Hydrographs by Intelisolve



Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (acft) (ft) (acft)

31 Combine 4.491 6 720 0.323 29,30 | e e DA-4 TOTAL

32 SCS Runoff 34.83 6 720 2.457 —-— e e DA-5 (CH)

33 SCS Runoff 8.919 6 720 0.641 e T I DA-6 (CH)

34 Combine 20.73 6 720 1.517 1,2, e e Total for SWDO

35 Combine 9.244 6 720 0.660 3,12, e e W3 with DA-1B (1-1)

36 Combine 6.902 6 720 0.495 511, | e W5 with DA-1A (1-2)

37 Combine 16.15 6 720 1.154 35,36 | e e Total for SWD1

38 Combine 42.63 6 720 3.082 4,34,37 | e e Total to West Ditch

39 Reach 33.09 6 732 3.082 38 | e e Proposed West Ditch

40 Combine 11.30 6 720 0.809 17,18, | e e DA-2D with DA-2E (2-6)

41 Combine 22.00 6 720 1.578 15,16,19,20,21,40 | - | e Total for SWD2

42 Combine 15.85 6 720 1.140 24,25,26,27, | - | e Total for SWD3

43 Combine 14.49 6 720 1.068 6,29, | e e NW1 with DA-4A (4-2)

44 Combine 3.901 6 720 0.283 7,3, | e NW2 with DA-4B (4-1)

45 Combine 18.39 6 720 1.351 43,44 | e e Total for SWD4

46 Combine 71.46 6 720 5.132 14,41,42, | e e Total to Pond

47 Reservoir 0.000 6 0 0.000 46 1386.67 5.132 Proposed Pond

48 Combine 361.47 6 720 25.570 8,9,10,32,33,45, | = ——— | N, NE, SE, DA-5, DA-6, & SWD4

49 Combine 380.07 6 720 28.652 39,47,48 | e e Route All to Proposed Channel

50 Reach 306.56 6 732 28.652 49 | e e Proposed Channel

Northborough Proposed.gpw

Return Period: 2 Year

Thursday, Sep 6 2007

Hydraflow Hydrographs by Intelisolve
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:28 PM

Hyd. No. 1
Off-Site W1 (0-3)
Hydrograph type = SCS Runoff Peak discharge = 15.67 cfs
Storm frequency = 2yrs Time interval = 6 min
Drainage area = 4.884 ac Curve number = 95
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 3.60in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 1.159 acft
Off-Site W1 (0-3)
Q (cfs) Hyd. No. 1 - 2 Yr Q (cfs)
18.00 18.00
15.00 \ 15.00
12.00 / \ 12.00
9.00 } \ 9.00
6.00 / \ 6.00
3.00 J \ 3.00
0.00 ——1 I 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:28 PM

Hyd. No. 2

Off-Site W2 (0-2)

Hydrograph type = SCS Runoff Peak discharge = 5.057 cfs

Storm frequency = 2yrs Time interval = 6 min

Drainage area = 1.872 ac Curve number = 89

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 3.60in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 0.358 acft

Off-Site W2 (0-2)

Q (cfs) Hyd. No. 2 -- 2 Yr Q (cfs)
6.00 6.00
5.00 5.00
4.00 / \ 4.00
3.00 / \ 3.00
2.00 / 2.00
1.00 J \ 1.00
0.00 E— 0.00

0 2 4 6 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:28 PM

Hyd. No. 3

Off-Site W3 (1)

Hydrograph type = SCS Runoff Peak discharge = 4.795 cfs

Storm frequency = 2yrs Time interval = 6 min

Drainage area = 1.775 ac Curve number = 89

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 3.60in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 0.340 acft

Off-Site W3 (1)

Q (cfs) Hyd. No. 3 - 2 Yr Q(cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 k 1.00

I
0.00 EE— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:28 PM

Hyd. No. 4

Off-Site W4 (W DT)

Hydrograph type = SCS Runoff Peak discharge = 5.750 cfs

Storm frequency = 2yrs Time interval = 6 min

Drainage area = 3.064 ac Curve number = 80

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 3.60in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 0.411 acft

Off-Site W4 (W DT)

Q (cfs) Hyd. No. 4 -- 2 Yr Q (cfs)
6.00 6.00
5.00 \ 5.00
4.00 / \ 4.00
3.00 ) \ 3.00
2.00 / \ 2.00
1.00 \ 1.00

// \
0.00 0.00
0 2 4 6 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:28 PM

Hyd. No. 5
Off-Site W5 (1)
Hydrograph type = SCS Runoff Peak discharge =
Storm frequency = 2yrs Time interval =
Drainage area = 0.467 ac Curve number =
Basin Slope = 0.0% Hydraulic length =
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 3.60in Distribution =
Storm duration =24 hrs Shape factor =
Hydrograph Volume = 0.089 acft
Off-Site W5 (1)

Q (cfs) Hyd. No. 5 - 2 Yr Q(cfs)
2.00 2.00
1.00 1.00
0.00 0.00

0 2 4 6 18 20
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:28 PM

Hyd. No. 6
Off-Site NW1 (4)
Hydrograph type = SCS Runoff Peak discharge = 12.68 cfs
Storm frequency = 2yrs Time interval = 6 min
Drainage area = 3.952 ac Curve number = 95
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 3.60in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.938 acft
Off-Site NW1 (4)
Q (cfs) Hyd. No. 6 -- 2 Yr Q(cfs)
14.00 14.00
12.00 \ 12.00
10.00 / \ 10.00
8.00 / \ 8.00
6.00 / \ 6.00
4.00 / \ 4.00
2.00 / \ 2.00
0.00 — 1 E— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)




Hydrograph Plot

9

Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:28 PM

Hyd. No. 7
Off-Site NW2 (4)
Hydrograph type = SCS Runoff Peak discharge =
Storm frequency = 2yrs Time interval =
Drainage area = 0.380 ac Curve number =
Basin Slope = 0.0% Hydraulic length =
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 3.60in Distribution =
Storm duration =24 hrs Shape factor =
Hydrograph Volume = 0.090 acft
Off-Site NW2 (4)

Q (cfs) Hyd. No. 7 -- 2 Yr Q (cfs)
2.00 2.00
1.00 1.00
0.00 0.00

0 2 4 6 18 20
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Hyd. No. 8
Off-Site N (CH)

Thursday, Sep 6 2007, 3:28 PM

Hydrograph type = SCS Runoff Peak discharge = 189.30 cfs
Storm frequency = 2yrs Time interval = 6 min
Drainage area = 75.236 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 3.60in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 13.357 acft
Off-Site N (CH)

Q (cfs) Hyd. No. 8 -- 2 Yr Q(cfs)
210.00 210.00
180.00 \ 180.00
150.00 / \ 150.00
120.00 ’ \ 120.00

90.00 } \ 90.00

60.00 / \ 60.00

30.00 \ 30.00

J \
0.00 0.00
0 2 4 6 10 12 14 16 18 20 22 24 26
Time (hrs)




Hydrograph Plot b

Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:28 PM
Hyd. No. 9

Off-Site NE (CH)

Hydrograph type = SCS Runoff Peak discharge = 76.35 cfs

Storm frequency = 2yrs Time interval = 6 min

Drainage area = 30.345 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 3.60in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 5.387 acft

Off-Site NE (CH)

Q (cfs) Hyd. No. 9 - 2 Yr Q(cfs)
80.00 80.00
70.00 ‘ 70.00
60.00 H 60.00
50.00 ( \ 50.00
40.00 ( \ 40.00
30.00 / \ 30.00
20.00 / k 20.00
10.00 10.00
J \‘\\
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:28 PM
Hyd. No. 10
Off-Site SE (CH)
Hydrograph type = SCS Runoff Peak discharge = 33.68 cfs
Storm frequency = 2yrs Time interval = 6 min
Drainage area = 13.386 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 3.60in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 2.377 acft
Off-Site SE (CH)
Q (cfs) Hyd. No. 10 -- 2 Yr Q(cfs)
35.00 35.00
30.00 \ 30.00
25.00 ( \ 25.00
20.00 ’ \ 20.00
15.00 ) \ 15.00
10.00 / \ 10.00
5.00 5.00
J \K\
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 10
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:28 PM
Hyd. No. 11
DA-1A (1)
Hydrograph type = SCS Runoff Peak discharge = 5.640 cfs
Storm frequency = 2yrs Time interval = 6 min
Drainage area = 1.899 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 3.60in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.405 acft
DA-1A (1)

Q (cfs) Hyd. No. 11 - 2 Yr Q (cfs)
6.00 6.00
5.00 \ 5.00
4.00 / \ 4.00
3.00 l \ 3.00
2.00 / \ 2.00
1.00 \ 1.00

J \\
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 11
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:28 PM

Hyd. No. 12

DA-1B (1)

Hydrograph type = SCS Runoff Peak discharge = 4.449 cfs

Storm frequency = 2yrs Time interval = 6 min

Drainage area = 1.498 ac Curve number = 92

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 3.60in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 0.320 acft

DA-1B (1)

Q (cfs) Hyd. No. 12 - 2 Yr Q (cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 K 1.00

\
0.00 —_— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 12
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:28 PM

Hyd. No. 13
DA-1 TOTAL
Hydrograph type = Combine Peak discharge = 10.09 cfs
Storm frequency = 2yrs Time interval = 6 min
Inflow hyds. = 11,12
Hydrograph Volume = 0.725 acft
DA-1 TOTAL
Q (cfs) Hyd. No. 13 - 2 Yr Q(cfs)
12.00 12.00
10.00 10.00
8.00 / \ 8.00
6.00 / \ 6.00
4.00 / \ 4.00
2.00 J \ 2.00
0.00 ———— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 13 Hyd No. 11 Hyd No. 12
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:28 PM
Hyd. No. 14
DA-2A (Pond)
Hydrograph type = SCS Runoff Peak discharge = 33.60 cfs
Storm frequency = 2yrs Time interval = 6 min
Drainage area = 11.313 ac Curve number = 02
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 3.60in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 2.415 acft
DA-2A (Pond)
Q (cfs) Hyd. No. 14 —- 2 Yr Q (cfs)
35.00 35.00
30.00 \ 30.00
25.00 I \ 25.00
20.00 ' \ 20.00
15.00 ) \ 15.00
10.00 / \ 10.00
5.00 \ 5.00
) \
0.00 S 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 14
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:28 PM

Hyd. No. 15
DA-2B (2-1)
Hydrograph type = SCS Runoff Peak discharge =
Storm frequency = 2yrs Time interval =
Drainage area = 0.934 ac Curve number =
Basin Slope = 0.0% Hydraulic length =
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 3.60in Distribution =
Storm duration =24 hrs Shape factor =
Hydrograph Volume = 0.125 acft
DA-2B (2-1)

Q (cfs) Hyd. No. 15 - 2 Yr Q(cfs)
2.00 2.00
1.00 1.00
0.00 0.00

0 2 4 6 18 20
Time (hrs)

Hyd No. 15
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:28 PM
Hyd. No. 16
DA-2C (2-2)
Hydrograph type = SCS Runoff Peak discharge = 0.332 cfs
Storm frequency = 2yrs Time interval = 6 min
Drainage area = 0177 ac Curve number = 80
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 3.60in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.024 acft
DA-2C (2-2)

Q (cfs) Hyd. No. 16 -- 2 Yr Q(cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 \ 0.30
0.25 l \ 0.25
0.20 ( \ 0.20
0.15 / \ 0.15
0.10 / K 0.10
0.05 0.05
0.00 EE—— 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 16
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:28 PM

Hyd. No. 17
DA-2D (2)
Hydrograph type = SCS Runoff Peak discharge = 8.845 cfs
Storm frequency = 2yrs Time interval = 6 min
Drainage area = 2978 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 3.60in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.636 acft

DA-2D (2)

Q (cfs) Hyd. No. 17 —- 2 Yr Q (cfs)
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 K 2.00
0.00 — I— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)

Hyd No. 17
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:28 PM
Hyd. No. 18
DA-2E (2)
Hydrograph type = SCS Runoff Peak discharge = 2.455 cfs
Storm frequency = 2yrs Time interval = 6 min
Drainage area = 0.951 ac Curve number = 87.7
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 3.60in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.173 acft
DA-2E (2)

Q (cfs) Hyd. No. 18 -- 2 Yr Q(cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 I ———_ 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 18
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:28 PM
Hyd. No. 19
DA-2F (2-4)
Hydrograph type = SCS Runoff Peak discharge = 3.448 cfs
Storm frequency = 2yrs Time interval = 6 min
Drainage area = 1.161 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 3.60in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.248 acft
DA-2F (2-4)

Q (cfs) Hyd. No. 19 - 2 Yr Q(cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 o EE——— 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 19
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:28 PM
Hyd. No. 20
DA-2G (2-5)
Hydrograph type = SCS Runoff Peak discharge = 3.609 cfs
Storm frequency = 2yrs Time interval = 6 min
Drainage area = 1.215ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 3.60in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.259 acft
DA-2G (2-5)

Q (cfs) Hyd. No. 20 -- 2 Yr Q(cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00

e R
0.00 — — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 20
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:28 PM

Hyd. No. 21
DA-2H (2-3)
Hydrograph type = SCS Runoff Peak discharge =
Storm frequency = 2yrs Time interval =
Drainage area = 0.526 ac Curve number =
Basin Slope = 0.0% Hydraulic length =
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 3.60in Distribution =
Storm duration =24 hrs Shape factor =
Hydrograph Volume = 0.112 acft
DA-2H (2-3)

Q (cfs) Hyd. No. 21 —- 2 Yr Q (cfs)
2.00 2.00
1.00 1.00
0.00 0.00

0 2 4 6 18 20
Time (hrs)

Hyd No. 21
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:28 PM
Hyd. No. 22

DA-2A to DA-2D

Hydrograph type = Combine Peak discharge = 44.53 cfs

Storm frequency = 2yrs Time interval = 6 min

Inflow hyds. = 14,15, 16, 17

Hydrograph Volume = 3.200 acft

DA-2A to DA-2D

Q (cfs) Hyd. No. 22 - 2 Yr Q (cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
N
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 22 Hyd No. 14 Hyd No. 15 Hyd No. 16

Hyd No. 17
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:28 PM

Hyd. No. 23
DA-2 TOTAL
Hydrograph type = Combine Peak discharge = 55.61 cfs
Storm frequency = 2yrs Time interval = 6 min
Inflow hyds. = 18,19, 20, 21, 22
Hydrograph Volume = 3.993 acft
DA-2 TOTAL
Q (cfs) Hyd. No. 23 -- 2 Yr Q(cfs)
60.00 60.00
50.00 \ 50.00
40.00 l \ 40.00
30.00 I \ 30.00
20.00 / \ 20.00
10.00 \ 10.00
/JAA —
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 23 Hyd No. 18 Hyd No. 19 Hyd No. 20
Hyd No. 21 Hyd No. 22
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:28 PM

Hyd. No. 24

DA-3A (3-2)

Hydrograph type = SCS Runoff Peak discharge = 4.295 cfs

Storm frequency = 2yrs Time interval = 6 min

Drainage area = 1.446 ac Curve number = 92

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 3.60in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 0.309 acft

DA-3A (3-2)

Q (cfs) Hyd. No. 24 —- 2 Yr Q (cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 K 1.00
0.00 ——1 I— 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 24
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:28 PM

Hyd. No. 25
DA-3B (3-3)
Hydrograph type = SCS Runoff Peak discharge =
Storm frequency = 2yrs Time interval =
Drainage area = 0.595 ac Curve number =
Basin Slope = 0.0% Hydraulic length =
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 3.60in Distribution =
Storm duration =24 hrs Shape factor =
Hydrograph Volume = 0.127 acft
DA-3B (3-3)

Q (cfs) Hyd. No. 25 - 2 Yr Q(cfs)
2.00 2.00
1.00 1.00
0.00 0.00

0 2 4 6 18 20
Time (hrs)

Hyd No. 25
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:28 PM
Hyd. No. 26
DA-3C (3-5)
Hydrograph type = SCS Runoff Peak discharge = 7.226 cfs
Storm frequency = 2yrs Time interval = 6 min
Drainage area = 2433 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 3.60in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.519 acft
DA-3C (3-5)

Q (cfs) Hyd. No. 26 —- 2 Yr Q(cfs)
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00

e R
0.00 — — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 26
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:28 PM
Hyd. No. 27
DA-3D (3-4)
Hydrograph type = SCS Runoff Peak discharge = 2.566 cfs
Storm frequency = 2yrs Time interval = 6 min
Drainage area = 0.864 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 3.60in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.184 acft
DA-3D (3-4)

Q (cfs) Hyd. No. 27 —- 2 Yr Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 I EE——— 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 27
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:28 PM

Hyd. No. 28
DA-3 TOTAL
Hydrograph type = Combine Peak discharge = 15.85 cfs
Storm frequency = 2yrs Time interval = 6 min
Inflow hyds. = 24, 25, 26, 27
Hydrograph Volume = 1.140 acft
DA-3 TOTAL
Q (cfs) Hyd. No. 28 -- 2 Yr Q(cfs)
18.00 18.00
15.00 \ 15.00
12.00 / \ 12.00
9.00 l \ 9.00
6.00 // \\ 6.00
3.00 \ 3.00
JJ] XL\R
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 28 Hyd No. 24 Hyd No. 25 Hyd No. 26

Hyd No. 27
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:28 PM

Hyd. No. 29
DA-4A (4)
Hydrograph type = SCS Runoff Peak discharge =
Storm frequency = 2yrs Time interval =
Drainage area = 0.609 ac Curve number =
Basin Slope = 0.0% Hydraulic length =
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 3.60in Distribution =
Storm duration =24 hrs Shape factor =
Hydrograph Volume = 0.130 acft
DA-4A (4)

Q (cfs) Hyd. No. 29 - 2 Yr Q(cfs)
2.00 2.00
1.00 1.00
0.00 0.00

0 2 4 6 18 20
Time (hrs)

Hyd No. 29
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:28 PM
Hyd. No. 30
DA-4B (4)
Hydrograph type = SCS Runoff Peak discharge = 2.682 cfs
Storm frequency = 2yrs Time interval = 6 min
Drainage area = 0.903 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 3.60in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.193 acft
DA-4B (4)

Q (cfs) Hyd. No. 30 -- 2 Yr Q(cfs)
3.00 3.00
2.00 2.00
1.00 1.00

\—\
0.00 — — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 30
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:28 PM

Hyd. No. 31
DA-4 TOTAL
Hydrograph type = Combine Peak discharge = 4.491 cfs
Storm frequency = 2yrs Time interval = 6 min
Inflow hyds. = 29,30
Hydrograph Volume = 0.323 acft
DA-4 TOTAL
Q (cfs) Hyd. No. 31 - 2 Yr Q(cfs)
5.00 5.00
4.00 4.00
3.00 \ 3.00
2.00 \ 2.00
1.00 K 1.00
J |
0.00 —— ——— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 31 Hyd No. 29 Hyd No. 30
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:28 PM
Hyd. No. 32
DA-5 (CH)
Hydrograph type = SCS Runoff Peak discharge = 34.83 cfs
Storm frequency = 2yrs Time interval = 6 min
Drainage area = 15.067 ac Curve number = 84.8
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 3.60in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 2.457 acft
DA-5 (CH)
Q (cfs) Hyd. No. 32 - 2 Yr Q(cfs)
35.00 35.00
30.00 \ 30.00
25.00 \ 25.00
20.00 \ 20.00
15.00 \ 15.00
10.00 / \ 10.00
5.00 \ 5.00
J \x—\
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 32
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:28 PM

Hyd. No. 33
DA-6 (CH)
Hydrograph type = SCS Runoff Peak discharge = 8.919 cfs
Storm frequency = 2yrs Time interval = 6 min
Drainage area = 3.003 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 3.60in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.641 acft
DA-6 (CH)
Q (cfs) Hyd. No. 33 -- 2 Yr Q(cfs)
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 K 2.00
\
0.00 —_— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 33
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:28 PM

Hyd. No. 34
Total for SWDO
Hydrograph type = Combine Peak discharge = 20.73 cfs
Storm frequency = 2yrs Time interval =
Inflow hyds. =1,2
Hydrograph Volume = 1.517 acft
Total for SWDO0
Q (cfs) Hyd. No. 34 —- 2 Yr Q(cfs)
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 \ 3.00
.
0.00 ———— 0.00
0 2 4 6 12 14 16
Time (hrs)
Hyd No. 34 Hyd No. 2
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:28 PM

Hyd. No. 35
W3 with DA-1B (1-1)
Hydrograph type = Combine Peak discharge = 90.244 cfs
Storm frequency = 2yrs Time interval = 6 min
Inflow hyds. = 3,12
Hydrograph Volume = 0.660 acft
W3 with DA-1B (1-1)

Q (cfs) Hyd. No. 35 -- 2 Yr Q(cfs)
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 K 2.00

\\
0.00 & 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 35 Hyd No. 3 Hyd No. 12




Hydrograph Plot 38

Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:28 PM
Hyd. No. 36

W5 with DA-1A (1-2)

Hydrograph type = Combine Peak discharge = 6.902 cfs

Storm frequency = 2yrs Time interval = 6 min

Inflow hyds. = 5,11

Hydrograph Volume = 0.495 acft

W5 with DA-1A (1-2)

Q (cfs) Hyd. No. 36 - 2 Yr Q(cfs)
7.00 7.00
6.00 6.00
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 J \\& 1.00
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 36

Hyd No. 5

Hyd No. 11
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Hydraflow Hydrographs by Intelisolve

Hyd. No. 37
Total for SWD1

Thursday, Sep 6 2007, 3:28 PM

Hydrograph type = Combine Peak discharge = 16.15 cfs
Storm frequency = 2yrs Time interval = 6 min
Inflow hyds. = 35, 36
Hydrograph Volume = 1.154 acft
Total for SWD1
Q (cfs) Hyd. No. 37 -- 2 Yr Q(cfs)
18.00 18.00
15.00 \ 15.00
12.00 / \ 12.00
9.00 / \ 9.00
6.00 / \ 6.00
3.00 \ 3.00
N
0.00 e 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 37 Hyd No. 35 Hyd No. 36
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:28 PM
Hyd. No. 38

Total to West Ditch

Hydrograph type = Combine Peak discharge = 42.63 cfs

Storm frequency = 2yrs Time interval = 6 min

Inflow hyds. = 4,34, 37

Hydrograph Volume = 3.082 acft

Total to West Ditch

Q (cfs) Hyd. No. 38 -- 2 Yr Q(cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 \ 20.00
10.00 K 10.00
J\g\\\.
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 38 Hyd No. 4 Hyd No. 34 Hyd No. 37
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:28 PM

Hyd. No. 39

Proposed West Ditch

Hydrograph type = Reach Peak discharge = 33.09 cfs

Storm frequency = 2yrs Time interval = 6 min

Inflow hyd. No. = 38 Section type = Trapezoidal

Reach length = 12021 ft Channel slope = 05%

Manning's n = 0.050 Bottom width = 5.0ft

Side slope = 4.0:1 Max. depth = 151t

Rating curve x = 0.720 Rating curve m = 1.218

Ave. velocity = 1.50 ft/s Routing coeff. = 0.4287

Modified Att-Kin routing method used. Hydrograph Volume = 3.082 acft

Proposed West Ditch
Q (cfs) Hyd. No. 39 - 2 Yr Q(cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 k 10.00
\
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 39 Hyd No. 38
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:28 PM
Hyd. No. 40

DA-2D with DA-2E (2-6)

Hydrograph type = Combine Peak discharge = 11.30 cfs

Storm frequency = 2yrs Time interval = 6 min

Inflow hyds. = 17,18

Hydrograph Volume = 0.809 acft

DA-2D with DA-2E (2-6)

Q (cfs) Hyd. No. 40 —- 2 Yr Q(cfs)
12.00 12.00
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 K 2.00
/// L\
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 40

Hyd No. 17

Hyd No. 18
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:28 PM
Hyd. No. 41
Total for SWD2
Hydrograph type = Combine Peak discharge = 22.00 cfs
Storm frequency = 2yrs Time interval = 6 min
Inflow hyds. = 15,16, 19, 20, 21, 40
Hydrograph Volume = 1.578 acft
Total for SWD2
Q (cfs) Hyd. No. 41 - 2 Yr Q (cfs)
24.00 24.00
20.00 \ 20.00
16.00 } \ 16.00
12.00 l \ 12.00
8.00 / \ 8.00
4.00 \ 4.00
Jk e e
0.00 —_— —_— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 41 Hyd No. 15 Hyd No. 16 Hyd No. 19

Hyd No. 20 Hyd No. 21 Hyd No. 40
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:28 PM

Hyd. No. 42
Total for SWD3
Hydrograph type = Combine Peak discharge = 15.85 cfs
Storm frequency = 2yrs Time interval = 6 min
Inflow hyds. = 24, 25, 26, 27
Hydrograph Volume = 1.140 acft
Total for SWD3
Q (cfs) Hyd. No. 42 - 2 Yr Q (cfs)
18.00 18.00
15.00 \ 15.00
12.00 / \ 12.00
9.00 l \ 9.00
6.00 // \\ 6.00
3.00 \ 3.00
JJ] \L\R
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 42 Hyd No. 24 Hyd No. 25 Hyd No. 26

Hyd No. 27
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:28 PM

Hyd. No. 43
NW1 with DA-4A (4-2)
Hydrograph type = Combine Peak discharge = 14.49 cfs
Storm frequency = 2yrs Time interval = 6 min
Inflow hyds. = 6,29
Hydrograph Volume = 1.068 acft
NW1 with DA-4A (4-2)
Q (cfs) Hyd. No. 43 -- 2 Yr Q(cfs)
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 —— JL 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 43 Hyd No. 6 Hyd No. 29
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:28 PM

Hyd. No. 44
NW2 with DA-4B (4-1)
Hydrograph type = Combine Peak discharge = 3.901 cfs
Storm frequency = 2yrs Time interval = 6 min
Inflow hyds. = 7,30
Hydrograph Volume = 0.283 acft
NW2 with DA-4B (4-1)

Q (cfs) Hyd. No. 44 —- 2 Yr Q (cfs)
4.00 4.00
3.00 \ 3.00
2.00 \ 2.00
1.00 1.00

L\
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 44 Hyd No. 7 Hyd No. 30




Hydrograph Plot 4

Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:28 PM
Hyd. No. 45

Total for SWD4

Hydrograph type = Combine Peak discharge = 18.39 cfs

Storm frequency = 2yrs Time interval = 6 min

Inflow hyds. = 43, 44

Hydrograph Volume = 1.351 acft

Total for SWD4

Q (cfs) Hyd. No. 45 - 2 Yr Q(cfs)
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 J K 3.00
0.00 L 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)

Hyd No. 45

Hyd No. 43

Hyd No. 44
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Hydraflow Hydrographs by Intelisolve

Hyd. No. 46
Total to Pond

Thursday, Sep 6 2007, 3:28 PM

Hydrograph type = Combine Peak discharge = 71.46 cfs
Storm frequency = 2yrs Time interval = 6 min
Inflow hyds. = 14,41,42
Hydrograph Volume = 5.132 acft
Total to Pond
Q (cfs) Hyd. No. 46 —- 2 Yr Q(cfs)
80.00 80.00
70.00 70.00
60.00 \ 60.00
50.00 / \ 50.00
40.00 I \ 40.00
30.00 / \\ 30.00
20.00 // \\\ 20.00
10.00 10.00
JJ \L e e
0.00 = 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 46 Hyd No. 14 Hyd No. 41 Hyd No. 42
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Hydraflow Hydrographs by Intelisolve

Hyd. No. 47

Proposed Pond

Hydrograph type =
Storm frequency = 2yrs
Inflow hyd. No. = 46

Reservoir name

Reservoir

Proposed Pond

Peak discharge
Time interval
Max. Elevation
Max. Storage

Thursday, Sep 6 2007, 3:28 PM

0.000 cfs
6 min
1386.67 ft
5.132 acft

Storage Indication method used.

Proposed Pond

Hydrograph Volume = 0.000 acft

Q (cfs) Hyd. No. 47 —- 2 Yr Q (cfs)
80.00 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 0.00
0 29 58 87 116 145 174 203 232 261 290
Time (hrs)
Hyd No. 47 Hyd No. 46
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:28 PM
Hyd. No. 48

N, NE, SE, DA-5, DA-6, & SWD4

Hydrograph type = Combine Peak discharge = 361.47 cfs

Storm frequency = 2yrs Time interval = 6 min

Inflow hyds. = 8,9, 10, 32, 33, 45

Hydrograph Volume = 25.570 acft

N, NE, SE, DA-5, DA-6, & SWD4

Q (cfs) Hyd. No. 48 —- 2 Yr Q(cfs)
400.00 400.00
350.00 \ 350.00
300.00 \ 300.00
250.00 ) \ 250.00
200.00 } \ 200.00
150.00 )/ \\ 150.00
100.00 / \\ 100.00

50.00 \ 50.00

0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 48

Hyd No. 8 Hyd No. 9 Hyd No. 10
Hyd No. 32 Hyd No. 33 Hyd No. 45
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Hydraflow Hydrographs by Intelisolve

Hyd. No. 49
Route All to Proposed Channel

Thursday, Sep 6 2007, 3:28 PM

Hydrograph type = Combine Peak discharge = 380.07 cfs
Storm frequency = 2yrs Time interval = 6 min
Inflow hyds. = 39,47, 48
Hydrograph Volume = 28.652 acft
Route All to Proposed Channel
Q (cfs) Hyd. No. 49 —- 2 Yr Q(cfs)
420.00 420.00
360.00 360.00
300.00 300.00
240.00 240.00
180.00 180.00
120.00 120.00
60.00 ) K 60.00
0.00 - 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 49 Hyd No. 39 Hyd No. 47 Hyd No. 48
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:28 PM

Hyd. No. 50
Proposed Channel
Hydrograph type = Reach Peak discharge = 306.56 cfs
Storm frequency = 2yrs Time interval = 6 min
Inflow hyd. No. = 49 Section type = Trapezoidal
Reach length = 2296.0 ft Channel slope =02%
Manning's n = 0.030 Bottom width = 20.0ft
Side slope = 4.0:1 Max. depth =40t
Rating curve x = 0.301 Rating curve m = 1.432
Ave. velocity = 2.59 ft/s Routing coeff. = 0.4509
Modified Att-Kin routing method used. Hydrograph Volume = 28.652 acft
Proposed Channel

Q (cfs) Hyd. No. 50 - 2 Yr Q(cfs)
420.00 420.00
360.00 360.00
300.00 300.00
240.00 240.00
180.00 180.00
120.00 120.00

60.00 60.00

0.00 0.00
0 2 4 6 18 20 24 26
Time (hrs)

Hyd No. 50

Hyd No. 49
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Hyd. Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 20.27 6 720 1.520 T I Off-Site W1 (0-3)

2 SCS Runoff 6.858 6 720 0.490 —-— e e Off-Site W2 (0-2)

3 SCS Runoff 6.503 6 720 0.465 T I Off-Site W3 (1)

4 SCS Runoff 8.512 6 720 0.601 —-— e e Off-Site W4 (W DT)

5 SCS Runoff 1.711 6 720 0.122 T I Off-Site W5 (1)

6 SCS Runoff 16.40 6 720 1.230 —-— e e Off-Site NW1 (4)

7 SCS Runoff 1.577 6 720 0.118 T I Off-Site NW2 (4)

8 SCS Runoff 261.36 6 720 18.544 e T Off-Site N (CH)

9 SCS Runoff 105.41 6 720 7.479 e e I Off-Site NE (CH)

10 SCS Runoff 46.50 6 720 3.299 —-— e e Off-Site SE (CH)

11 SCS Runoff 7.460 6 720 0.543 e T I DA-1A (1)

12 SCS Runoff 5.884 6 720 0.428 —-— e e DA-1B (1)

13 Combine 13.34 6 720 0.971 1,12 e e DA-1 TOTAL

14 SCS Runoff 44.44 6 720 3.235 e —— DA-2A (Pond)

15 SCS Runoff 2.595 6 720 0.183 e T I DA-2B (2-1)

16 SCS Runoff 0.492 6 720 0.035 —-— e e DA-2C (2-2)

17 SCS Runoff 11.70 6 720 0.852 e T I DA-2D (2)

18 SCS Runoff 3.368 6 720 0.239 —-— e e DA-2E (2)

19 SCS Runoff 4.561 6 720 0.332 e T I DA-2F (2-4)

20 SCS Runoff 4773 6 720 0.347 —-— e e DA-2G (2-5)

21 SCS Runoff 2.066 6 720 0.150 e T I DA-2H (2-3)

22 Combine 59.22 6 720 4.305 14,15,16,17, | —— | e DA-2A to DA-2D

23 Combine 73.99 6 720 5.374 18,19,20,21,22 | e e DA-2 TOTAL

24 SCS Runoff 5.680 6 720 0.414 —-— e e DA-3A (3-2)

25 SCS Runoff 2.337 6 720 0.170 e T I DA-3B (3-3)

26 SCS Runoff 9.557 6 720 0.696 —-— e e DA-3C (3-5)

27 SCS Runoff 3.394 6 720 0.247 e T I DA-3D (3-4)

28 Combine 20.97 6 720 1.526 24,25,26,27 | - e DA-3 TOTAL

29 SCS Runoff 2.392 6 720 0.174 e T I DA-4A (4)

30 SCS Runoff 3.547 6 720 0.258 e DA-4B (4)

Northborough Proposed.gpw

Return Period: 5 Year

Thursday, Sep 6 2007

Hydraflow Hydrographs by Intelisolve
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Hyd. Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (acft) (ft) (acft)

31 Combine 5.939 6 720 0.432 29,30 | e e DA-4 TOTAL

32 SCS Runoff 49.09 6 720 3.467 —-— e e DA-5 (CH)

33 SCS Runoff 11.80 6 720 0.859 e T I DA-6 (CH)

34 Combine 27.13 6 720 2.010 1,2, e e Total for SWDO

35 Combine 12.39 6 720 0.893 3,12, e e W3 with DA-1B (1-1)

36 Combine 9.171 6 720 0.665 511, | e W5 with DA-1A (1-2)

37 Combine 21.56 6 720 1.559 35,36 | e e Total for SWD1

38 Combine 57.20 6 720 4.170 4,34,37 | e e Total to West Ditch

39 Reach 45.14 6 732 4.170 38 | e e Proposed West Ditch

40 Combine 15.07 6 720 1.091 17,18, | e e DA-2D with DA-2E (2-6)

41 Combine 29.55 6 720 2.139 15,16,19,20,21,40 | - | e Total for SWD2

42 Combine 20.97 6 720 1.526 24,25,26,27, | - | e Total for SWD3

43 Combine 18.80 6 720 1.404 6,29, | e e NW1 with DA-4A (4-2)

44 Combine 5.124 6 720 0.377 7,3, | e NW2 with DA-4B (4-1)

45 Combine 23.92 6 720 1.781 43,44 | e e Total for SWD4

46 Combine 94.96 6 720 6.901 14,41,42, | e e Total to Pond

47 Reservoir 0.000 6 0 0.000 46 1388.00 6.901 Proposed Pond

48 Combine 498.08 6 720 35.428 8,9,10,32,33,45, | = ——— | N, NE, SE, DA-5, DA-6, & SWD4

49 Combine 524.13 6 720 39.598 39,47,48 | e e Route All to Proposed Channel

50 Reach 434.85 6 732 39.598 49 | e e Proposed Channel

Northborough Proposed.gpw

Return Period: 5 Year

Thursday, Sep 6 2007

Hydraflow Hydrographs by Intelisolve
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:29 PM
Hyd. No. 1

Off-Site W1 (0-3)

Hydrograph type = SCS Runoff Peak discharge = 20.27 cfs

Storm frequency = 5yrs Time interval = 6 min

Drainage area = 4.884 ac Curve number = 95

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 4.56 in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 1.520 acft

Off-Site W1 (0-3)

Q (cfs) Hyd. No. 1 - 5 Yr Q(cfs)
21.00 21.00
18.00 \ 18.00
15.00 ’ \ 15.00
12.00 ’ \ 12.00
9.00 / \ 9.00
6.00 / \ 6.00
3.00 / \ 3.00
]
0.00 S —— = 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)




Hydrograph Plot
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:29 PM

Hyd. No. 2

Off-Site W2 (0-2)

Hydrograph type = SCS Runoff Peak discharge = 6.858 cfs

Storm frequency = 5yrs Time interval = 6 min

Drainage area = 1.872 ac Curve number = 89

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 4.56in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 0.490 acft

Off-Site W2 (0-2)

Q (cfs) Hyd. No. 2 -- 5 Yr Q(cfs)
7.00 7.00
6.00 ‘ 6.00
5.00 ' \ 5.00
4.00 ' \ 4.00
3.00 ) \ 3.00
2.00 / \ 2.00
1.00 \ 1.00

) —
0.00 am— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:29 PM

Hyd. No. 3

Off-Site W3 (1)

Hydrograph type = SCS Runoff Peak discharge = 6.503 cfs

Storm frequency = 5yrs Time interval = 6 min

Drainage area = 1.775 ac Curve number = 89

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 4.56in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 0.465 acft

Off-Site W3 (1)

Q (cfs) Hyd. No. 3 -- 5 Yr Q(cfs)
7.00 7.00
6.00 \ 6.00
5.00 l \ 5.00
4.00 ’ \ 4.00
3.00 } \ 3.00
2.00 / \ 2.00
1.00 \ 1.00

j E—
0.00 S 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:29 PM

Hyd. No. 4
Off-Site W4 (W DT)
Hydrograph type = SCS Runoff Peak discharge = 8.512 cfs
Storm frequency = 5yrs Time interval = 6 min
Drainage area = 3.064 ac Curve number = 80
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 4.56in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.601 acft
Off-Site W4 (W DT)
Q (cfs) Hyd. No. 4 -- 5 Yr Q(cfs)
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 K 2.00
\
0.00 0.00
0 2 4 6 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:29 PM

Hyd. No. 5
Off-Site W5 (1)
Hydrograph type = SCS Runoff Peak discharge =
Storm frequency = 5yrs Time interval =
Drainage area = 0.467 ac Curve number =
Basin Slope = 0.0% Hydraulic length =
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 4.56in Distribution =
Storm duration =24 hrs Shape factor =
Hydrograph Volume = 0.122 acft
Off-Site W5 (1)

Q (cfs) Hyd. No. 5 -- 5 Yr Q(cfs)
2.00 2.00
1.00 1.00
0.00 0.00

0 2 4 6 18 20
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:29 PM

Hyd. No. 6
Off-Site NW1 (4)
Hydrograph type = SCS Runoff Peak discharge = 16.40 cfs
Storm frequency = 5yrs Time interval = 6 min
Drainage area = 3.952 ac Curve number = 95
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 4.56in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 1.230 acft
Off-Site NW1 (4)
Q (cfs) Hyd. No. 6 -- 5 Yr Q(cfs)
18.00 18.00
15.00 \ 15.00
12.00 / \ 12.00
9.00 / \ 9.00
6.00 / \ 6.00
3.00 J \ 3.00
0.00 — E— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:29 PM

Hyd. No. 7
Off-Site NW2 (4)
Hydrograph type = SCS Runoff Peak discharge =
Storm frequency = 5yrs Time interval =
Drainage area = 0.380 ac Curve number =
Basin Slope = 0.0% Hydraulic length =
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 4.56in Distribution =
Storm duration =24 hrs Shape factor =
Hydrograph Volume = 0.118 acft
Off-Site NW2 (4)

Q (cfs) Hyd. No. 7 -- 5 Yr Q(cfs)
2.00 2.00
1.00 1.00
0.00 0.00

0 2 4 6 18 20
Time (hrs)




Hydrograph Plot

62

Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:29 PM

Hyd. No. 8

Off-Site N (CH)

Hydrograph type = SCS Runoff Peak discharge = 261.36 cfs

Storm frequency = Time interval = 6 min

Drainage area = 75.236 ac Curve number = 87

Basin Slope = Hydraulic length = 0ft

Tc method = Time of conc. (Tc) =15.00 min

Total precip. = Distribution = Type ll

Storm duration = Shape factor = 484

Hydrograph Volume = 18.544 acft

Off-Site N (CH)

Q (cfs) Hyd. No. 8 -- 5 Yr Q(cfs)
280.00 280.00
240.00 \ 240.00
200.00 \ 200.00
160.00 \ 160.00
120.00 \ 120.00

80.00 80.00

40.00 40.00

0.00 0.00
0 18 20 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:29 PM
Hyd. No. 9

Off-Site NE (CH)

Hydrograph type = SCS Runoff Peak discharge = 105.41 cfs

Storm frequency = 5yrs Time interval = 6 min

Drainage area = 30.345 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 4.56 in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 7.479 acft

Off-Site NE (CH)

Q (cfs) Hyd. No. 9 -- 5 Yr Q(cfs)
120.00 120.00
100.00 \ 100.00

80.00 / \ 80.00

60.00 / \ 60.00

40.00 / \ 40.00

20.00 \ 20.00

J \\
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:29 PM
Hyd. No. 10

Off-Site SE (CH)

Hydrograph type = SCS Runoff Peak discharge = 46.50 cfs

Storm frequency = 5yrs Time interval = 6 min

Drainage area = 13.386 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 4.56 in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 3.299 acft

Off-Site SE (CH)

Q (cfs) Hyd. No. 10 -- 5 Yr Q(cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 k 10.00
S
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 10
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:29 PM
Hyd. No. 11
DA-1A (1)
Hydrograph type = SCS Runoff Peak discharge = 7.460 cfs
Storm frequency = 5yrs Time interval = 6 min
Drainage area = 1.899 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 4.56in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.543 acft
DA-1A (1)

Q (cfs) Hyd. No. 11 -- 5 Yr Q(cfs)
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00

\
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 11
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:29 PM
Hyd. No. 12
DA-1B (1)
Hydrograph type = SCS Runoff Peak discharge = 5.884 cfs
Storm frequency = 5yrs Time interval = 6 min
Drainage area = 1.498 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 4.56in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.428 acft
DA-1B (1)

Q (cfs) Hyd. No. 12 -- 5 Yr Q(cfs)
6.00 6.00
5.00 \ 5.00
4.00 \ 4.00
3.00 / \ 3.00
2.00 / \ 2.00
1.00 \ 1.00

’_/—/) I
0.00 E— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 12
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:29 PM

Hyd. No. 13
DA-1 TOTAL
Hydrograph type = Combine Peak discharge = 13.34 cfs
Storm frequency = 5yrs Time interval = 6 min
Inflow hyds. = 11,12
Hydrograph Volume = 0.971 acft
DA-1 TOTAL
Q (cfs) Hyd. No. 13 -- 5 Yr Q(cfs)
14.00 14.00
12.00 12.00
10.00 / \ 10.00
8.00 l \ 8.00
6.00 ) \ 6.00
4.00 / \ 4.00
2.00 \ 2.00
J —
0.00 e 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 13 Hyd No. 11 Hyd No. 12
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:29 PM
Hyd. No. 14
DA-2A (Pond)
Hydrograph type = SCS Runoff Peak discharge = 44.44 cfs
Storm frequency = 5yrs Time interval = 6 min
Drainage area = 11.313 ac Curve number = 02
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 4.56in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 3.235 acft
DA-2A (Pond)
Q (cfs) Hyd. No. 14 -- 5 Yr Q(cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 K 10.00
0.00 —] EE———— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 14
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:29 PM
Hyd. No. 15
DA-2B (2-1)
Hydrograph type = SCS Runoff Peak discharge = 2.595 cfs
Storm frequency = 5yrs Time interval = 6 min
Drainage area = 0.934 ac Curve number = 80
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 4.56in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.183 acft
DA-2B (2-1)

Q (cfs) Hyd. No. 15 -- 5 Yr Q(cfs)
3.00 3.00
2.00 2.00
1.00 1.00

\\
0.00 e 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 15
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:29 PM
Hyd. No. 16
DA-2C (2-2)
Hydrograph type = SCS Runoff Peak discharge = 0.492 cfs
Storm frequency = 5yrs Time interval = 6 min
Drainage area = 0177 ac Curve number = 80
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 4.56in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.035 acft
DA-2C (2-2)

Q (cfs) Hyd. No. 16 -- 5 Yr Q(cfs)
0.50 0.50
0.45 ‘ 0.45
0.40 ‘ 0.40
0.35 ‘ 0.35
0.30 ‘ 0.30
0.25 ‘ 0.25
0.20 \ 0.20
0.15 / \ 0.15
0.10 / \ 0.10
0.05 0.05

J e S
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 16
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:29 PM
Hyd. No. 17
DA-2D (2)
Hydrograph type = SCS Runoff Peak discharge = 11.70 cfs
Storm frequency = 5yrs Time interval = 6 min
Drainage area = 2978 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 4.56in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.852 acft
DA-2D (2)
Q (cfs) Hyd. No. 17 -- 5 Yr Q(cfs)
12.00 12.00
10.00 \ 10.00
8.00 / \ 8.00
6.00 I \ 6.00
4.00 / \ 4.00
2.00 \ 2.00
,/—/J I —
0.00 E— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 17
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:29 PM
Hyd. No. 18
DA-2E (2)
Hydrograph type = SCS Runoff Peak discharge = 3.368 cfs
Storm frequency = 5yrs Time interval = 6 min
Drainage area = 0.951 ac Curve number = 87.7
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 4.56in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.239 acft
DA-2E (2)

Q (cfs) Hyd. No. 18 -- 5 Yr Q(cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 — EE—— 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 18
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:29 PM

Hyd. No. 19

DA-2F (2-4)

Hydrograph type = SCS Runoff Peak discharge = 4.561 cfs

Storm frequency = 5yrs Time interval = 6 min

Drainage area = 1.161 ac Curve number = 92

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 4.56in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 0.332 acft

DA-2F (2-4)

Q (cfs) Hyd. No. 19 -- 5 Yr Q(cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 K 1.00

\
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 19
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:29 PM

Hyd. No. 20

DA-2G (2-5)

Hydrograph type = SCS Runoff Peak discharge = 4.773 cfs

Storm frequency = 5yrs Time interval = 6 min

Drainage area = 1.215ac Curve number = 92

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 4.56in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 0.347 acft

DA-2G (2-5)

Q (cfs) Hyd. No. 20 -- 5 Yr Q(cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 K 1.00

I D —
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 20
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:29 PM
Hyd. No. 21
DA-2H (2-3)
Hydrograph type = SCS Runoff Peak discharge = 2.066 cfs
Storm frequency = 5yrs Time interval = 6 min
Drainage area = 0.526 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 4.56in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.150 acft
DA-2H (2-3)

Q (cfs) Hyd. No. 21 - 5 Yr Q(cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 — = 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 21
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:29 PM
Hyd. No. 22

DA-2A to DA-2D

Hydrograph type = Combine Peak discharge = 59.22 cfs

Storm frequency = 5yrs Time interval = 6 min

Inflow hyds. = 14,15, 16, 17

Hydrograph Volume = 4.305 acft

DA-2A to DA-2D

Q (cfs) Hyd. No. 22 -- 5 Yr Q(cfs)
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
J \\
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 22 Hyd No. 14 Hyd No. 15 Hyd No. 16

Hyd No. 17
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:29 PM

Hyd. No. 23

DA-2 TOTAL

Hydrograph type = Combine Peak discharge = 73.99 cfs

Storm frequency = 5yrs Time interval = 6 min

Inflow hyds. = 18,19, 20, 21, 22

Hydrograph Volume = 5.374 acft
DA-2 TOTAL
Q (cfs) Hyd. No. 23 -- 5 Yr Q(cfs)
80.00 80.00
70.00 \ 70.00
60.00 / \ 60.00
50.00 / \ 50.00
40.00 ) \ 40.00
30.00 / \ 30.00
20.00 / \ 20.00
10.00 10.00
EEE S
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 23 Hyd No. 18 Hyd No. 19 Hyd No. 20
Hyd No. 21 Hyd No. 22
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:29 PM
Hyd. No. 24
DA-3A (3-2)
Hydrograph type = SCS Runoff Peak discharge = 5.680 cfs
Storm frequency = 5yrs Time interval = 6 min
Drainage area = 1.446 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 4.56in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.414 acft
DA-3A (3-2)

Q (cfs) Hyd. No. 24 -- 5 Yr Q(cfs)
6.00 6.00
5.00 \ 5.00
4.00 / \ 4.00
3.00 } \ 3.00
2.00 / \ 2.00
1.00 \ 1.00

,_,—/—/J I
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 24
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:29 PM
Hyd. No. 25
DA-3B (3-3)
Hydrograph type = SCS Runoff Peak discharge = 2.337 cfs
Storm frequency = 5yrs Time interval = 6 min
Drainage area = 0.595 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 4.56in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.170 acft
DA-3B (3-3)

Q (cfs) Hyd. No. 25 -- 5 Yr Q(cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 —— EE———,LL 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 25
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:29 PM

Hyd. No. 26
DA-3C (3-5)
Hydrograph type = SCS Runoff Peak discharge = 9.557 cfs
Storm frequency = 5yrs Time interval = 6 min
Drainage area = 2433 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 4.56in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.696 acft
DA-3C (3-5)
Q (cfs) Hyd. No. 26 -- 5 Yr Q(cfs)
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 k 2.00
I  —
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 26
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:29 PM
Hyd. No. 27
DA-3D (3-4)
Hydrograph type = SCS Runoff Peak discharge = 3.394 cfs
Storm frequency = 5yrs Time interval = 6 min
Drainage area = 0.864 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 4.56in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.247 acft
DA-3D (3-4)

Q (cfs) Hyd. No. 27 -- 5 Yr Q(cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 —1 E——a 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 27
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:29 PM

Hyd. No. 28
DA-3 TOTAL
Hydrograph type = Combine Peak discharge = 20.97 cfs
Storm frequency = 5yrs Time interval = 6 min
Inflow hyds. = 24, 25, 26, 27
Hydrograph Volume = 1.526 acft
DA-3 TOTAL
Q (cfs) Hyd. No. 28 -- 5 Yr Q(cfs)
21.00 21.00
18.00 \ 18.00
15.00 \ 15.00
12.00 \ 12.00
9.00 \\ 9.00
6.00 / / \\ 6.00
3.00 \ 3.00
/’J \g\&
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 28 Hyd No. 24 Hyd No. 25 Hyd No. 26

Hyd No. 27
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:29 PM
Hyd. No. 29
DA-4A (4)
Hydrograph type = SCS Runoff Peak discharge = 2.392 cfs
Storm frequency = 5yrs Time interval = 6 min
Drainage area = 0.609 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 4.56in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.174 acft
DA-4A (4)

Q (cfs) Hyd. No. 29 - 5 Yr Q(cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 —— EE——SLLSS 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 29
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:29 PM
Hyd. No. 30
DA-4B (4)
Hydrograph type = SCS Runoff Peak discharge = 3.547 cfs
Storm frequency = 5yrs Time interval = 6 min
Drainage area = 0.903 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 4.56in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.258 acft
DA-4B (4)

Q (cfs) Hyd. No. 30 -- 5 Yr Q(cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 —] EE——— 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 30
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:29 PM
Hyd. No. 31

DA-4 TOTAL

Hydrograph type = Combine Peak discharge = 5.939 cfs

Storm frequency = 5yrs Time interval = 6 min

Inflow hyds. = 29, 30

Hydrograph Volume = 0.432 acft

0.00 =
0 2 4 6 8 1

DA-4 TOTAL
Q (cfs) Hyd. No. 31 -- 5 Yr Q(cfs)

6.00 6.00
5.00 5.00
4.00 \ 4.00
3.00 \ 3.00
2.00 \\ 2.00
1.00 J/ \\\K 1.00

; J —_—— 0.00

12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 31

Hyd No. 29

Hyd No. 30
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:29 PM
Hyd. No. 32
DA-5 (CH)
Hydrograph type = SCS Runoff Peak discharge = 49.09 cfs
Storm frequency = 5yrs Time interval = 6 min
Drainage area = 15.067 ac Curve number = 84.8
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 4.56in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 3.467 acft
DA-5 (CH)
Q (cfs) Hyd. No. 32 -- 5 Yr Q(cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 \ 10.00
\\
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 32
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:29 PM
Hyd. No. 33
DA-6 (CH)
Hydrograph type = SCS Runoff Peak discharge = 11.80 cfs
Storm frequency = 5yrs Time interval = 6 min
Drainage area = 3.003 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 4.56in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.859 acft
DA-6 (CH)
Q (cfs) Hyd. No. 33 -- 5 Yr Q(cfs)
12.00 12.00
10.00 \ 10.00
8.00 ‘ \ 8.00
6.00 / \ 6.00
4.00 / \ 4.00
2.00 \ 2.00
’_/—/) I e —
0.00 E— R 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 33
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:29 PM

Hyd. No. 34
Total for SWDO
Hydrograph type = Combine Peak discharge = 27.13 cfs
Storm frequency = 5yrs Time interval = 6 min
Inflow hyds. =1,2
Hydrograph Volume = 2.010 acft
Total for SWDO0
Q (cfs) Hyd. No. 34 -- 5 Yr Q(cfs)
28.00 28.00
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 \ 4.00
J &\
0.00 ——— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 34 Hyd No. 1 Hyd No. 2
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:29 PM

Hyd. No. 35
W3 with DA-1B (1-1)
Hydrograph type = Combine Peak discharge = 12.39 cfs
Storm frequency = 5yrs Time interval = 6 min
Inflow hyds. = 3,12
Hydrograph Volume = 0.893 acft
W3 with DA-1B (1-1)
Q (cfs) Hyd. No. 35 -- 5 Yr Q(cfs)
14.00 14.00
12.00 \ 12.00
10.00 / \ 10.00
8.00 l \ 8.00
6.00 ) \ 6.00
4.00 // \ 4.00
2.00 J \ 2.00
0.00 —— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 35 Hyd No. 3 Hyd No. 12
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:29 PM
Hyd. No. 36

W5 with DA-1A (1-2)

Hydrograph type = Combine Peak discharge = 9.171 cfs

Storm frequency = 5yrs Time interval = 6 min

Inflow hyds. = 5,11

Hydrograph Volume = 0.665 acft

W5 with DA-1A (1-2)

Q (cfs) Hyd. No. 36 -- 5 Yr Q(cfs)
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)

Hyd No. 36

Hyd No. 5

Hyd No. 11



Hydrograph Plot

91

Hydraflow Hydrographs by Intelisolve

Hyd. No. 37
Total for SWD1

Thursday, Sep 6 2007, 3:29 PM

Hydrograph type = Combine Peak discharge = 21.56 cfs
Storm frequency = 5yrs Time interval = 6 min
Inflow hyds. = 35, 36
Hydrograph Volume = 1.559 acft
Total for SWD1
Q (cfs) Hyd. No. 37 -- 5 Yr Q(cfs)
24.00 24.00
20.00 \ 20.00
16.00 / \ 16.00
12.00 / \ 12.00
8.00 / \ 8.00
4.00 \ 4.00
J L e ——
0.00 = 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 37 Hyd No. 35 Hyd No. 36
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:29 PM
Hyd. No. 38

Total to West Ditch

Hydrograph type = Combine Peak discharge = 57.20 cfs

Storm frequency = 5yrs Time interval = 6 min

Inflow hyds. = 4,34, 37

Hydrograph Volume = 4.170 acft

Total to West Ditch

Q (cfs) Hyd. No. 38 -- 5 Yr Q(cfs)
60.00 60.00
50.00 \ 50.00
40.00 \ 40.00
30.00 \ 30.00
20.00 / \ 20.00
10.00 \ 10.00
JL\\
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 38 Hyd No. 4 Hyd No. 34 Hyd No. 37
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:29 PM

Hyd. No. 39

Proposed West Ditch

Hydrograph type = Reach Peak discharge = 45.14 cfs

Storm frequency = 5yrs Time interval = 6 min

Inflow hyd. No. = 38 Section type = Trapezoidal

Reach length = 12021 ft Channel slope = 05%

Manning's n = 0.050 Bottom width = 5.0ft

Side slope = 4.0:1 Max. depth = 151t

Rating curve x = 0.720 Rating curve m = 1.218

Ave. velocity = 1.58 ft/s Routing coeff. = 0.4467

Modified Att-Kin routing method used. Hydrograph Volume = 4.170 acft

Proposed West Ditch
Q (cfs) Hyd. No. 39 -- 5 Yr Q(cfs)
60.00 60.00
50.00 50.00
40.00 \ 40.00
30.00 \\ 30.00
20.00 / \\ 20.00
10.00 k 10.00
J —
0.00 e
0 1

0 2 4 6 8 1 2 14 16 18 20 22 24 26

Time (hrs)

Hyd No. 39

Hyd No. 38
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:29 PM

Hyd. No. 40
DA-2D with DA-2E (2-6)
Hydrograph type = Combine Peak discharge = 15.07 cfs
Storm frequency = 5yrs Time interval = 6 min
Inflow hyds. = 17,18
Hydrograph Volume = 1.091 acft
DA-2D with DA-2E (2-6)
Q (cfs) Hyd. No. 40 -- 5 Yr Q(cfs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 J E 3.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 40

Hyd No. 17

Hyd No. 18
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Hydraflow Hydrographs by Intelisolve

Hyd. No. 41
Total for SWD2

Thursday, Sep 6 2007, 3:29 PM

Hydrograph type = Combine Peak discharge = 29.55 cfs
Storm frequency = 5yrs Time interval = 6 min
Inflow hyds. = 15,16, 19, 20, 21, 40
Hydrograph Volume = 2.139 acft
Total for SWD2
Q (cfs) Hyd. No. 41 -- 5 Yr Q(cfs)
30.00 30.00
25.00 \ 25.00
20.00 \ 20.00
15.00 \ 15.00
10.00 / \ 10.00
5.00 \ 5.00
0.00 : 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 41 Hyd No. 15 Hyd No. 16 Hyd No. 19
Hyd No. 20 Hyd No. 21 Hyd No. 40
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:29 PM

Hyd. No. 42
Total for SWD3
Hydrograph type = Combine Peak discharge = 20.97 cfs
Storm frequency = 5yrs Time interval = 6 min
Inflow hyds. = 24, 25, 26, 27
Hydrograph Volume = 1.526 acft
Total for SWD3
Q (cfs) Hyd. No. 42 -- 5 Yr Q(cfs)
21.00 21.00
18.00 \ 18.00
15.00 \ 15.00
12.00 \ 12.00
9.00 \\ 9.00
6.00 / / \\ 6.00
3.00 \ 3.00
/’J \g\&
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 42 Hyd No. 24 Hyd No. 25 Hyd No. 26

Hyd No. 27
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:29 PM

Hyd. No. 43
NW1 with DA-4A (4-2)
Hydrograph type = Combine Peak discharge = 18.80 cfs
Storm frequency = 5yrs Time interval = 6 min
Inflow hyds. = 6,29
Hydrograph Volume = 1.404 acft
NW1 with DA-4A (4-2)
Q (cfs) Hyd. No. 43 -- 5 Yr Q(cfs)
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 2 3.00
0.00 —— JL 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 43 Hyd No. 6 Hyd No. 29
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:29 PM
Hyd. No. 44
NW?2 with DA-4B (4-1)
Hydrograph type = Combine Peak discharge = 5.124 cfs
Storm frequency = 5yrs Time interval = 6 min
Inflow hyds. = 7,30
Hydrograph Volume = 0.377 acft
NW2 with DA-4B (4-1)

Q (cfs) Hyd. No. 44 —- 5 Yr Q(cfs)
6.00 6.00
5.00 5.00
4.00 / \ 4.00
3.00 3.00
2.00 2.00
1.00 \ 1.00

J —
0.00 —— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 44 Hyd No. 7 Hyd No. 30
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:29 PM

Hyd. No. 45
Total for SWD4

Hydrograph type = Combine Peak discharge = 23.92 cfs
Storm frequency = 5yrs Time interval = 6 min
Inflow hyds. = 43,44
Hydrograph Volume = 1.781 acft
Total for SWD4
Q (cfs) Hyd. No. 45 - 5 Yr Q(cfs)
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 J t 4.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 45

Hyd No. 43

Hyd No. 44
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:29 PM

Hyd. No. 46

Total to Pond

Hydrograph type = Combine Peak discharge = 94.96 cfs

Storm frequency = 5yrs Time interval = 6 min

Inflow hyds. = 14, 41,42

Hydrograph Volume = 6.901 acft
Total to Pond

Q (cfs) Hyd. No. 46 -- 5 Yr Q(cfs)

100.00 100.00
90.00 \ 90.00
80.00 ‘ 80.00
70.00 ’ ’ 70.00
60.00 ’ ‘ 60.00
50.00 , \ 50.00
40.00 ) \\ 40.00
30.00 / \\ 30.00
20.00 / \\\\ 20.00
10.00 10.00

0.00 44 \&\4 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 46 Hyd No. 14 Hyd No. 41 Hyd No. 42
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Hydraflow Hydrographs by Intelisolve

Hyd. No. 47

Proposed Pond
Hydrograph type
Storm frequency

Inflow hyd. No.
Reservoir name

Reservoir

S yrs
= 46

Proposed Pond

Peak discharge
Time interval
Max. Elevation
Max. Storage

Thursday, Sep 6

0.000 cfs
6 min

1388.00 ft
6.901 acft

2007, 3:29 PM

Storage Indication method used.

Proposed Pond

Hydrograph Volume = 0.000 acft

Q (cfs) Hyd. No. 47 -- 5 Yr Q (cfs)
100.00 100.00
90.00 90.00
80.00 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 L 10.00
0.00 0.00
0 29 58 87 116 145 174 203 232 261 290

Time (hrs)
Hyd No. 47 Hyd No. 46
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:29 PM
Hyd. No. 48

N, NE, SE, DA-5, DA-6, & SWD4

Hydrograph type = Combine Peak discharge = 498.08 cfs

Storm frequency = 5yrs Time interval = 6 min

Inflow hyds. = 8,9, 10, 32, 33, 45

Hydrograph Volume = 35.428 acft

N, NE, SE, DA-5, DA-6, & SWD4

Q (cfs) Hyd. No. 48 -- 5 Yr Q(cfs)
560.00 560.00
490.00 490.00
420.00 \ 420.00
350.00 I \ 350.00
280.00 } \ 280.00
210.00 // \\ 210.00
140.00 // \\ 140.00

70.00 70.00

J/&l\\.
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 48

Hyd No. 8 Hyd No. 9 Hyd No. 10
Hyd No. 32 Hyd No. 33 Hyd No. 45
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:29 PM

Hyd. No. 49
Route All to Proposed Channel
Hydrograph type = Combine Peak discharge = 524.13 cfs
Storm frequency = 5yrs Time interval = 6 min
Inflow hyds. = 39,47, 48
Hydrograph Volume = 39.598 acft
Route All to Proposed Channel
Q (cfs) Hyd. No. 49 -- 5 Yr Q(cfs)
560.00 560.00
480.00 480.00
400.00 400.00
320.00 320.00
240.00 240.00
160.00 160.00
80.00 80.00
0.00 0.00
0 2 4 6 24 26
Time (hrs)
Hyd No. 49 Hyd No. 39 Hyd No. 47 Hyd No. 48
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:29 PM

Hyd. No. 50
Proposed Channel
Hydrograph type = Reach Peak discharge = 434.85 cfs
Storm frequency = 5yrs Time interval = 6 min
Inflow hyd. No. = 49 Section type = Trapezoidal
Reach length = 2296.0 ft Channel slope =02%
Manning's n = 0.030 Bottom width = 20.0ft
Side slope = 4.0:1 Max. depth =40t
Rating curve x = 0.301 Rating curve m = 1.432
Ave. velocity = 2.86 ft/s Routing coeff. = 0.4857
Modified Att-Kin routing method used. Hydrograph Volume = 39.598 acft
Proposed Channel

Q (cfs) Hyd. No. 50 -- 5 Yr Q(cfs)
560.00 560.00
480.00 480.00
400.00 \ 400.00
320.00 \\ 320.00
240.00 \\ 240.00
160.00 // \\ 160.00

80.00 \ 80.00

N
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 50

Hyd No. 49
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Hyd. Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 23.70 6 720 1.792 T I Off-Site W1 (0-3)

2 SCS Runoff 8.209 6 720 0.591 —-— e e Off-Site W2 (0-2)

3 SCS Runoff 7.783 6 720 0.560 T I Off-Site W3 (1)

4 SCS Runoff 10.65 6 720 0.751 —-— e e Off-Site W4 (W DT)

5 SCS Runoff 2.048 6 720 0.147 T I Off-Site W5 (1)

6 SCS Runoff 19.18 6 720 1.450 —-— e e Off-Site NW1 (4)

7 SCS Runoff 1.844 6 720 0.139 T I Off-Site NW2 (4)

8 SCS Runoff 315.67 6 720 22.522 e T Off-Site N (CH)

9 SCS Runoff 127.32 6 720 9.084 e e I Off-Site NE (CH)

10 SCS Runoff 56.16 6 720 4.007 —-— e e Off-Site SE (CH)

11 SCS Runoff 8.816 6 720 0.647 e T I DA-1A (1)

12 SCS Runoff 6.954 6 720 0.511 —-— e e DA-1B (1)

13 Combine 15.77 6 720 1.158 1,12 e e DA-1 TOTAL

14 SCS Runoff 52.52 6 720 3.856 e —— DA-2A (Pond)

15 SCS Runoff 3.248 6 720 0.229 e T I DA-2B (2-1)

16 SCS Runoff 0.615 6 720 0.043 —-— e e DA-2C (2-2)

17 SCS Runoff 13.83 6 720 1.015 e T I DA-2D (2)

18 SCS Runoff 4.054 6 720 0.290 —-— e e DA-2E (2)

19 SCS Runoff 5.390 6 720 0.396 e T I DA-2F (2-4)

20 SCS Runoff 5.641 6 720 0.414 —-— e e DA-2G (2-5)

21 SCS Runoff 2.442 6 720 0.179 e T I DA-2H (2-3)

22 Combine 70.21 6 720 5.144 14,15,16,17, | —— | e DA-2A to DA-2D

23 Combine 87.73 6 720 6.423 18,19,20,21,22 | e e DA-2 TOTAL

24 SCS Runoff 6.713 6 720 0.493 —-— e e DA-3A (3-2)

25 SCS Runoff 2.762 6 720 0.203 e T I DA-3B (3-3)

26 SCS Runoff 11.30 6 720 0.829 —-— e e DA-3C (3-5)

27 SCS Runoff 4.011 6 720 0.295 e T I DA-3D (3-4)

28 Combine 24.78 6 720 1.820 24,25,26,27 | - e DA-3 TOTAL

29 SCS Runoff 2.827 6 720 0.208 e T I DA-4A (4)

30 SCS Runoff 4.192 6 720 0.308 e DA-4B (4)

Northborough Proposed.gpw

Return Period: 10 Year

Thursday, Sep 6 2007

Hydraflow Hydrographs by Intelisolve
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Hyd. Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (acft) (ft) (acft)

31 Combine 7.019 6 720 0.515 29,30 | e e DA-4 TOTAL

32 SCS Runoff 59.92 6 720 4.247 —-— e e DA-5 (CH)

33 SCS Runoff 13.94 6 720 1.024 e T I DA-6 (CH)

34 Combine 31.91 6 720 2.383 1,2, e e Total for SWDO

35 Combine 14.74 6 720 1.071 3,12, e e W3 with DA-1B (1-1)

36 Combine 10.86 6 720 0.795 511, | e W5 with DA-1A (1-2)

37 Combine 25.60 6 720 1.866 35,36 | e e Total for SWD1

38 Combine 68.16 6 720 5.000 4,34,37 | e e Total to West Ditch

39 Reach 54.28 6 732 5.000 38 | e e Proposed West Ditch

40 Combine 17.88 6 720 1.305 17,18, | e e DA-2D with DA-2E (2-6)

41 Combine 35.21 6 720 2.567 15,16,19,20,21,40 | - | e Total for SWD2

42 Combine 24.78 6 720 1.820 24,25,26,27, | - | e Total for SWD3

43 Combine 22.00 6 720 1.658 6,29, | e e NW1 with DA-4A (4-2)

44 Combine 6.036 6 720 0.447 7,3, | e NW2 with DA-4B (4-1)

45 Combine 28.04 6 720 2.105 43,44 | e e Total for SWD4

46 Combine 112.52 6 720 8.242 14,41,42, | e e Total to Pond

47 Reservoir 2.155 6 1086 1.341 46 1388.16 7.138 Proposed Pond

48 Combine 601.05 6 720 42.988 8,9,10,32,33,45, | = ——— | N, NE, SE, DA-5, DA-6, & SWD4

49 Combine 632.84 6 720 49.329 39,47,48 | e e Route All to Proposed Channel

50 Reach 532.75 6 732 49.328 49 | e e Proposed Channel

Northborough Proposed.gpw

Return Period: 10 Year

Thursday, Sep 6 2007

Hydraflow Hydrographs by Intelisolve
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:30 PM

Hyd. No. 1
Off-Site W1 (0-3)
Hydrograph type = SCS Runoff Peak discharge = 23.70 cfs
Storm frequency = 10 yrs Time interval = 6 min
Drainage area = 4.884 ac Curve number = 95
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 5.28in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 1.792 acft
Off-Site W1 (0-3)
Q (cfs) Hyd. No. 1 —- 10 Yr Q(cfs)
24.00 24.00
20.00 \ 20.00
16.00 } \ 16.00
12.00 / \ 12.00
8.00 / \ 8.00
4.00 \ 4.00
__,—/—/J —
0.00 0.00
0 2 4 6 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:30 PM

Hyd. No. 2

Off-Site W2 (0-2)

Hydrograph type = SCS Runoff Peak discharge = 8.209 cfs

Storm frequency = 10 yrs Time interval = 6 min

Drainage area = 1.872 ac Curve number = 89

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 5.28in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 0.591 acft

Off-Site W2 (0-2)

Q (cfs) Hyd. No. 2 -- 10 Yr Q(cfs)
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 K 2.00
0.00 — E— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:30 PM
Hyd. No. 3
Off-Site W3 (1)
Hydrograph type = SCS Runoff Peak discharge = 7.783 cfs
Storm frequency = 10 yrs Time interval = 6 min
Drainage area = 1.775 ac Curve number = 89
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 5.28in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.560 acft
Off-Site W3 (1)

Q (cfs) Hyd. No. 3 - 10 Yr Q(cfs)
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00

\\
0.00 —_— — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:30 PM

Hyd. No. 4
Off-Site W4 (W DT)
Hydrograph type = SCS Runoff Peak discharge = 10.65 cfs
Storm frequency = 10 yrs Time interval = 6 min
Drainage area = 3.064 ac Curve number = 80
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 5.28in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.751 acft
Off-Site W4 (W DT)
Q (cfs) Hyd. No. 4 —- 10 Yr Q(cfs)
12.00 12.00
10.00 \ 10.00
8.00 / \ 8.00
6.00 / \ 6.00
4.00 / 4.00
2.00 \ 2.00
J ———
0.00 0.00
0 2 4 6 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:30 PM
Hyd. No. 5
Off-Site W5 (1)
Hydrograph type = SCS Runoff Peak discharge = 2.048 cfs
Storm frequency = 10 yrs Time interval = 6 min
Drainage area = 0.467 ac Curve number = 89
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 5.28in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.147 acft
Off-Site W5 (1)

Q (cfs) Hyd. No. 5 - 10 Yr Q(cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 — . 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:30 PM
Hyd. No. 6

Off-Site NW1 (4)

Hydrograph type = SCS Runoff Peak discharge = 19.18 cfs

Storm frequency = 10 yrs Time interval = 6 min

Drainage area = 3.952 ac Curve number = 95

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 5.28in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 1.450 acft

Off-Site NW1 (4)

Q (cfs) Hyd. No. 6 -- 10 Yr Q(cfs)
21.00 21.00
18.00 \ 18.00
15.00 H 15.00
12.00 / \ 12.00
9.00 / \ 9.00
6.00 / \ 6.00
3.00 J \ 3.00
. S
0.00 — | 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:30 PM

Hyd. No. 7
Off-Site NW2 (4)
Hydrograph type = SCS Runoff Peak discharge =
Storm frequency = 10 yrs Time interval =
Drainage area = 0.380 ac Curve number =
Basin Slope = 0.0% Hydraulic length =
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 5.28in Distribution =
Storm duration =24 hrs Shape factor =
Hydrograph Volume = 0.139 acft
Off-Site NW2 (4)

Q (cfs) Hyd. No. 7 -- 10 Yr Q(cfs)
2.00 2.00
1.00 1.00
0.00 0.00

0 2 4 6 18 20
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Hyd. No. 8
Off-Site N (CH)

Thursday, Sep 6 2007, 3:30 PM

Hydrograph type = SCS Runoff Peak discharge = 315.67 cfs
Storm frequency = 10 yrs Time interval = 6 min
Drainage area = 75.236 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 5.28in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 22.522 acft
Off-Site N (CH)

Q (cfs) Hyd. No. 8 -- 10 Yr Q(cfs)
350.00 350.00
300.00 300.00
250.00 250.00
200.00 200.00
150.00 150.00
100.00 100.00

50.00 50.00

0.00 0.00
0 6 18 20 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:30 PM
Hyd. No. 9

Off-Site NE (CH)

Hydrograph type = SCS Runoff Peak discharge = 127.32 cfs

Storm frequency = 10 yrs Time interval = 6 min

Drainage area = 30.345 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 5.28in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 9.084 acft

Off-Site NE (CH)

Q (cfs) Hyd. No. 9 - 10 Yr Q(cfs)
140.00 140.00
120.00 \ 120.00
100.00 / \ 100.00

80.00 ' \ 80.00

60.00 ) \ 60.00

40.00 / \ 40.00

20.00 \ 20.00

/ \\
0.00 —— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:30 PM
Hyd. No. 10

Off-Site SE (CH)

Hydrograph type = SCS Runoff Peak discharge = 56.16 cfs

Storm frequency = 10 yrs Time interval = 6 min

Drainage area = 13.386 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 5.28in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 4.007 acft

Off-Site SE (CH)

Q (cfs) Hyd. No. 10 -- 10 Yr Q(cfs)
60.00 60.00
50.00 \ 50.00
40.00 I \ 40.00
30.00 ] \ 30.00
20.00 / \ 20.00
10.00 \ 10.00
J — ]
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 10
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:30 PM

Hyd. No. 11

DA-1A (1)

Hydrograph type = SCS Runoff Peak discharge = 8.816 cfs

Storm frequency = 10 yrs Time interval = 6 min

Drainage area = 1.899 ac Curve number = 92

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 5.28in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 0.647 acft

DA-1A (1)

Q (cfs) Hyd. No. 11 -- 10 Yr Q(cfs)
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 K 2.00
0.00 — 1 E— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)

Hyd No. 11
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:30 PM
Hyd. No. 12
DA-1B (1)
Hydrograph type = SCS Runoff Peak discharge = 6.954 cfs
Storm frequency = 10 yrs Time interval = 6 min
Drainage area = 1.498 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 5.28in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.511 acft
DA-1B (1)

Q (cfs) Hyd. No. 12 -- 10 Yr Q(cfs)
7.00 7.00
6.00 \ 6.00
5.00 \ 5.00
4.00 \ 4.00
3.00 \ 3.00
2.00 / \ 2.00
1.00 \ 1.00

/’—// \\
0.00 E— R 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 12
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:30 PM

Hyd. No. 13
DA-1 TOTAL
Hydrograph type = Combine Peak discharge = 15.77 cfs
Storm frequency = 10 yrs Time interval = 6 min
Inflow hyds. = 11,12
Hydrograph Volume = 1.158 acft
DA-1 TOTAL
Q (cfs) Hyd. No. 13 -- 10 Yr Q(cfs)
18.00 18.00
15.00 \ 15.00
12.00 / \ 12.00
9.00 / \ 9.00
6.00 / \ 6.00
3.00 J \ 3.00
0.00 —— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 13 Hyd No. 11 Hyd No. 12
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:30 PM

Hyd. No. 14

DA-2A (Pond)

Hydrograph type = SCS Runoff Peak discharge = 52.52 cfs

Storm frequency = 10 yrs Time interval = 6 min

Drainage area = 11.313 ac Curve number = 02

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 5.28in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 3.856 acft
DA-2A (Pond)
Q (cfs) Hyd. No. 14 -- 10 Yr Q(cfs)
60.00 60.00
50.00 \ 50.00
40.00 / \ 40.00
30.00 / \ 30.00
20.00 / \ 20.00
10.00 J \ 10.00
0.00 — E— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 14
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:30 PM
Hyd. No. 15
DA-2B (2-1)
Hydrograph type = SCS Runoff Peak discharge = 3.248 cfs
Storm frequency = 10 yrs Time interval = 6 min
Drainage area = 0.934 ac Curve number = 80
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 5.28in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.229 acft
DA-2B (2-1)

Q (cfs) Hyd. No. 15 -- 10 Yr Q(cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00

\\
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 15
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:30 PM
Hyd. No. 16
DA-2C (2-2)
Hydrograph type = SCS Runoff Peak discharge = 0.615cfs
Storm frequency = 10 yrs Time interval = 6 min
Drainage area = 0177 ac Curve number = 80
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 5.28in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.043 acft
DA-2C (2-2)

Q (cfs) Hyd. No. 16 -- 10 Yr Q(cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 w 0.60
0.50 \ 0.50
0.40 / \ 0.40
0.30 ’ \ 0.30
0.20 / \ 0.20
0.10 J 0.10
0.00 e 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 16
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:30 PM

Hyd. No. 17
DA-2D (2)
Hydrograph type = SCS Runoff Peak discharge = 13.83 cfs
Storm frequency = 10 yrs Time interval = 6 min
Drainage area = 2978 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 5.28in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 1.015 acft
DA-2D (2)
Q (cfs) Hyd. No. 17 -- 10 Yr Q(cfs)
14.00 14.00
12.00 \ 12.00
10.00 \ 10.00
8.00 \ 8.00
6.00 \ 6.00
4.00 / \ 4.00
2.00 \ 2.00
/—J’/ —
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 17
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:30 PM

Hyd. No. 18

DA-2E (2)

Hydrograph type = SCS Runoff Peak discharge = 4.054 cfs

Storm frequency = 10 yrs Time interval = 6 min

Drainage area = 0.951 ac Curve number = 87.7

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 5.28in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 0.290 acft

DA-2E (2)

Q (cfs) Hyd. No. 18 -- 10 Yr Q(cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 K 1.00
0.00 ] EE— 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 18
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:30 PM

Hyd. No. 19

DA-2F (2-4)

Hydrograph type = SCS Runoff Peak discharge = 5.390 cfs

Storm frequency = 10 yrs Time interval = 6 min

Drainage area = 1.161 ac Curve number = 92

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 5.28in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 0.396 acft

DA-2F (2-4)

Q (cfs) Hyd. No. 19 -- 10 Yr Q(cfs)
6.00 6.00
5.00 \ 5.00
4.00 / \ 4.00
3.00 I \ 3.00
2.00 / \ 2.00
1.00 J \ 1.00
0.00 — E— 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 19
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:30 PM
Hyd. No. 20
DA-2G (2-5)
Hydrograph type = SCS Runoff Peak discharge = 5.641 cfs
Storm frequency = 10 yrs Time interval = 6 min
Drainage area = 1.215ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 5.28in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.414 acft
DA-2G (2-5)

Q (cfs) Hyd. No. 20 -- 10 Yr Q(cfs)
6.00 6.00
5.00 \ 5.00
4.00 / \ 4.00
3.00 } \ 3.00
2.00 / \ 2.00
1.00 \ 1.00

/J I e —
0.00 E— R 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 20
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:30 PM
Hyd. No. 21
DA-2H (2-3)
Hydrograph type = SCS Runoff Peak discharge = 2.442 cfs
Storm frequency = 10 yrs Time interval = 6 min
Drainage area = 0.526 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 5.28in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.179 acft
DA-2H (2-3)

Q (cfs) Hyd. No. 21 -- 10 Yr Q(cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 L — EE——,,l 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 21
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:30 PM
Hyd. No. 22

DA-2A to DA-2D

Hydrograph type = Combine Peak discharge = 70.21 cfs

Storm frequency = 10 yrs Time interval = 6 min

Inflow hyds. = 14,15, 16, 17

Hydrograph Volume = 5.144 acft

DA-2A to DA-2D

Q (cfs) Hyd. No. 22 -- 10 Yr Q(cfs)
80.00 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 J K 10.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 22

Hyd No. 14
Hyd No. 17

Hyd No. 15 Hyd No. 16




Hydrograph Plot

129

Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:30 PM

Hyd. No. 23

DA-2 TOTAL

Hydrograph type = Combine Peak discharge = 87.73 cfs

Storm frequency = 10 yrs Time interval = 6 min

Inflow hyds. = 18,19, 20, 21, 22

Hydrograph Volume = 6.423 acft
DA-2 TOTAL
Q (cfs) Hyd. No. 23 -- 10 Yr Q(cfs)
90.00 90.00
80.00 ‘ 80.00
70.00 ( \ 70.00
60.00 l ‘ 60.00
50.00 ‘ \ 50.00
40.00 ) \ 40.00
30.00 / \ 30.00
20.00 / k 20.00
10.00 10.00
A
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 23 Hyd No. 18 Hyd No. 19 Hyd No. 20
Hyd No. 21 Hyd No. 22
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:30 PM
Hyd. No. 24
DA-3A (3-2)
Hydrograph type = SCS Runoff Peak discharge = 6.713 cfs
Storm frequency = 10 yrs Time interval = 6 min
Drainage area = 1.446 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 5.28in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.493 acft
DA-3A (3-2)

Q (cfs) Hyd. No. 24 -- 10 Yr Q(cfs)
7.00 7.00
6.00 \ 6.00
5.00 / \ 5.00
4.00 J \ 4.00
3.00 / \ 3.00
2.00 / \ 2.00
1.00 \ 1.00

/—/) s
0.00 EE— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 24
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:30 PM
Hyd. No. 25
DA-3B (3-3)
Hydrograph type = SCS Runoff Peak discharge = 2.762 cfs
Storm frequency = 10 yrs Time interval = 6 min
Drainage area = 0.595 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 5.28in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.203 acft
DA-3B (3-3)

Q (cfs) Hyd. No. 25 - 10 Yr Q(cfs)
3.00 3.00
2.00 2.00
1.00 1.00

. \\
0.00 E— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 25
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:30 PM
Hyd. No. 26
DA-3C (3-5)
Hydrograph type = SCS Runoff Peak discharge = 11.30 cfs
Storm frequency = 10 yrs Time interval = 6 min
Drainage area = 2433 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 5.28in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.829 acft
DA-3C (3-5)
Q (cfs) Hyd. No. 26 -- 10 Yr Q(cfs)
12.00 12.00
10.00 \ 10.00
8.00 ’ \ 8.00
6.00 } \ 6.00
4.00 / \ 4.00
2.00 \ 2.00
/J I e
0.00 E— R 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 26
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:30 PM

Hyd. No. 27

DA-3D (3-4)

Hydrograph type = SCS Runoff Peak discharge = 4.011 cfs

Storm frequency = 10 yrs Time interval = 6 min

Drainage area = 0.864 ac Curve number = 92

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 5.28in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 0.295 acft

DA-3D (3-4)

Q (cfs) Hyd. No. 27 -- 10 Yr Q(cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 K 1.00
0.00 —— E— — 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 27
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:30 PM
Hyd. No. 28

DA-3 TOTAL

Hydrograph type = Combine Peak discharge = 24.78 cfs

Storm frequency = 10 yrs Time interval = 6 min

Inflow hyds. = 24, 25, 26, 27

Hydrograph Volume = 1.820 acft

DA-3 TOTAL
Q (cfs) Hyd. No. 28 -- 10 Yr Q(cfs)
28.00 28.00
24.00 \ 24.00
20.00 l \ 20.00
16.00 l \ 16.00
12.00 \ 12.00
8.00 // \\ 8.00
4.00 J \\g 4.00
\\
0.00 - — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 28

Hyd No. 24
Hyd No. 27

Hyd No. 25

Hyd No. 26
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:30 PM
Hyd. No. 29
DA-4A (4)
Hydrograph type = SCS Runoff Peak discharge = 2.827 cfs
Storm frequency = 10 yrs Time interval = 6 min
Drainage area = 0.609 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 5.28in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.208 acft
DA-4A (4)

Q (cfs) Hyd. No. 29 -- 10 Yr Q(cfs)
3.00 3.00
2.00 2.00
1.00 1.00

I |
0.00 E— R 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 29
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:30 PM

Hyd. No. 30

DA-4B (4)

Hydrograph type = SCS Runoff Peak discharge = 4.192 cfs

Storm frequency = 10 yrs Time interval = 6 min

Drainage area = 0.903 ac Curve number = 92

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 5.28in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 0.308 acft

DA-4B (4)

Q (cfs) Hyd. No. 30 -- 10 Yr Q(cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 K 1.00
0.00 —— E— 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 30



Hydrograph Plot 137

Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:30 PM
Hyd. No. 31

DA-4 TOTAL

Hydrograph type = Combine Peak discharge = 7.019 cfs

Storm frequency = 10 yrs Time interval = 6 min

Inflow hyds. = 29,30

Hydrograph Volume = 0.515 acft

DA-4 TOTAL
Q (cfs) Hyd. No. 31 -- 10 Yr Q(cfs)
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
——
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 31 Hyd No. 29 Hyd No. 30
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:30 PM

Hyd. No. 32

DA-5 (CH)

Hydrograph type = SCS Runoff Peak discharge = 59.92 cfs

Storm frequency = 10 yrs Time interval = 6 min

Drainage area = 15.067 ac Curve number = 84.8

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 5.28in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 4.247 acft
DA-5 (CH)
Q (cfs) Hyd. No. 32 -- 10 Yr Q(cfs)
60.00 60.00
50.00 \ 50.00
40.00 \ 40.00
30.00 \ 30.00
20.00 / \ 20.00
10.00 \ 10.00
J |
0.00 S 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 32
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:30 PM

Hyd. No. 33
DA-6 (CH)
Hydrograph type = SCS Runoff Peak discharge = 13.94 cfs
Storm frequency = 10 yrs Time interval = 6 min
Drainage area = 3.003 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 5.28in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 1.024 acft
DA-6 (CH)
Q (cfs) Hyd. No. 33 -- 10 Yr Q(cfs)
14.00 14.00
12.00 12.00
10.00 \ 10.00
8.00 \ 8.00
6.00 \ 6.00
4.00 / \ 4.00
2.00 \ 2.00
/'—// —
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 33



Hydrograph Plot 140

Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:30 PM
Hyd. No. 34
Total for SWDO
Hydrograph type = Combine Peak discharge = 31.91 cfs
Storm frequency = 10 yrs Time interval = 6 min
Inflow hyds. =1,2
Hydrograph Volume = 2.383 acft
Total for SWDO0
Q (cfs) Hyd. No. 34 -- 10 Yr Q(cfs)
35.00 35.00
30.00 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 10.00
5.00 \ 5.00
j \&\
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)

Hyd No. 34

Hyd No. 1

Hyd No. 2
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:30 PM

Hyd. No. 35
W3 with DA-1B (1-1)
Hydrograph type = Combine Peak discharge = 14.74 cfs
Storm frequency = 10 yrs Time interval = 6 min
Inflow hyds. = 3,12
Hydrograph Volume = 1.071 acft
W3 with DA-1B (1-1)
Q (cfs) Hyd. No. 35 -- 10 Yr Q(cfs)
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 K 3.00
\
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 35 Hyd No. 3 Hyd No. 12
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:30 PM
Hyd. No. 36

W5 with DA-1A (1-2)

Hydrograph type = Combine Peak discharge = 10.86 cfs

Storm frequency = 10 yrs Time interval = 6 min

Inflow hyds. = 5,11

Hydrograph Volume = 0.795 acft

W5 with DA-1A (1-2)

Q (cfs) Hyd. No. 36 -- 10 Yr Q(cfs)
12.00 12.00
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 K 2.00
0.00 —— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 36

Hyd No. 5

Hyd No. 11
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Hydraflow Hydrographs by Intelisolve

Hyd. No. 37
Total for SWD1

Thursday, Sep 6 2007, 3:30 PM

Hydrograph type = Combine Peak discharge = 25.60 cfs
Storm frequency = 10 yrs Time interval = 6 min
Inflow hyds. = 35, 36
Hydrograph Volume = 1.866 acft
Total for SWD1
Q (cfs) Hyd. No. 37 -- 10 Yr Q(cfs)
28.00 28.00
24.00 \ 24.00
20.00 I \ 20.00
16.00 / \ 16.00
12.00 } \ 12.00
8.00 / \ 8.00
4.00 \ 4.00
P
0.00 = 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 37 Hyd No. 35 Hyd No. 36
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:30 PM

Hyd. No. 38

Total to West Ditch

Hydrograph type = Combine Peak discharge = 68.16 cfs

Storm frequency = 10 yrs Time interval = 6 min

Inflow hyds. = 4, 34, 37

Hydrograph Volume = 5.000 acft
Total to West Ditch
Q (cfs) Hyd. No. 38 -- 10 Yr Q(cfs)
70.00 70.00
60.00 \ 60.00
50.00 ] ‘ 50.00
40.00 \ 40.00
30.00 \ 30.00
20.00 / \ 20.00
10.00 t \ 10.00
J \g\\
0.00 — — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 38 Hyd No. 4 Hyd No. 34 Hyd No. 37
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:30 PM

Hyd. No. 39

Proposed West Ditch

Hydrograph type = Reach Peak discharge = 54.28 cfs

Storm frequency = 10 yrs Time interval = 6 min

Inflow hyd. No. = 38 Section type = Trapezoidal

Reach length = 12021 ft Channel slope = 05%

Manning's n = 0.050 Bottom width = 5.0ft

Side slope = 4.0:1 Max. depth = 151t

Rating curve x = 0.720 Rating curve m = 1.218

Ave. velocity = 1.63 ft/s Routing coeff. = 0.4576

Modified Att-Kin routing method used. Hydrograph Volume = 5.000 acft

Proposed West Ditch
Q (cfs) Hyd. No. 39 -- 10 Yr Q(cfs)
70.00 70.00
60.00 60.00
50.00 \ 50.00
40.00 \ 40.00
30.00 \\ 30.00
20.00 // \\ 20.00
10.00 K 10.00
B .
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 39 Hyd No. 38
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:30 PM

Hyd. No. 40
DA-2D with DA-2E (2-6)
Hydrograph type = Combine Peak discharge = 17.88 cfs
Storm frequency = 10 yrs Time interval = 6 min
Inflow hyds. = 17,18
Hydrograph Volume = 1.305 acft
DA-2D with DA-2E (2-6)
Q (cfs) Hyd. No. 40 -- 10 Yr Q(cfs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 ) \& 3.00
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 40 Hyd No. 17 Hyd No. 18
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:30 PM
Hyd. No. 41

Total for SWD2

Hydrograph type = Combine Peak discharge = 35.21 cfs

Storm frequency = 10 yrs Time interval = 6 min

Inflow hyds. = 15,16, 19, 20, 21, 40

Hydrograph Volume = 2.567 acft

Total for SWD2

Q (cfs) Hyd. No. 41 -- 10 Yr Q(cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
J\\ I —
0.00 - A\ 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 41

Hyd No. 15 Hyd No. 16 Hyd No. 19
Hyd No. 20 Hyd No. 21 Hyd No. 40
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:30 PM
Hyd. No. 42
Total for SWD3
Hydrograph type = Combine Peak discharge = 24.78 cfs
Storm frequency = 10 yrs Time interval = 6 min
Inflow hyds. = 24, 25, 26, 27
Hydrograph Volume = 1.820 acft
Total for SWD3
Q (cfs) Hyd. No. 42 -- 10 Yr Q(cfs)
28.00 28.00
24.00 \ 24.00
20.00 / \ 20.00
16.00 l \ 16.00
12.00 \ 12.00
8.00 / / \\ 8.00
4.00 J \\g 4.00
0.00 —— S 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 42

Hyd No. 24
Hyd No. 27

Hyd No. 25

Hyd No. 26
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:30 PM
Hyd. No. 43

NW1 with DA-4A (4-2)

Hydrograph type = Combine Peak discharge = 22.00 cfs

Storm frequency = 10 yrs Time interval = 6 min

Inflow hyds. = 6,29

Hydrograph Volume = 1.658 acft

NW1 with DA-4A (4-2)

Q (cfs) Hyd. No. 43 -- 10 Yr Q(cfs)
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 2 K 4.00
0.00 JL 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 43

Hyd No. 6

Hyd No. 29
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:30 PM

Hyd. No. 44
NW2 with DA-4B (4-1)
Hydrograph type = Combine Peak discharge = 6.036 cfs
Storm frequency = 10 yrs Time interval = 6 min
Inflow hyds. = 7,30
Hydrograph Volume = 0.447 acft
NW2 with DA-4B (4-1)

Q (cfs) Hyd. No. 44 -- 10 Yr Q(cfs)
7.00 7.00
6.00 6.00
5.00 \ 5.00
4.00 \\\ 4.00
3.00 \\ 3.00
2.00 \\ 2.00
1.00 2/ K 1.00
0.00 — 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 44 Hyd No. 7 Hyd No. 30
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:30 PM

Hyd. No. 45
Total for SWD4

Hydrograph type = Combine Peak discharge = 28.04 cfs
Storm frequency = 10 yrs Time interval = 6 min
Inflow hyds. = 43,44
Hydrograph Volume = 2.105 acft
Total for SWD4
Q (cfs) Hyd. No. 45 - 10 Yr Q(cfs)
30.00 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 10.00
5.00 J & 5.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)

Hyd No. 45

Hyd No. 43

Hyd No. 44
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Hydraflow Hydrographs by Intelisolve

Hyd. No. 46
Total to Pond

Thursday, Sep 6 2007, 3:30 PM

Hydrograph type = Combine Peak discharge = 112.52 cfs
Storm frequency = 10 yrs Time interval = 6 min
Inflow hyds. = 14,41,42
Hydrograph Volume = 8.242 acft
Total to Pond
Q (cfs) Hyd. No. 46 - 10 Yr Q(cfs)
120.00 120.00
100.00 \ 100.00
80.00 / \ 80.00
60.00 / \ 60.00
40.00 // \ 40.00
20.00 J M\ 20.00
0.00 B k _— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 46 Hyd No. 14 Hyd No. 41 Hyd No. 42
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Hydraflow Hydrographs by Intelisolve

Hyd. No. 47

Proposed Pond
Hydrograph type
Storm frequency

Inflow hyd. No.
Reservoir name

Reservoir

10 yrs

46

Proposed Pond

Peak discharge
Time interval
Max. Elevation
Max. Storage

Thursday, Sep 6 2007, 3:30 PM

2.155 cfs
6 min

1388.16 ft
7.138 acft

Storage Indication method used.

Proposed Pond

Hydrograph Volume = 1.341 acft

Q (cfs) Hyd. No. 47 -- 10 Yr Q(cfs)
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 J K 20.00

0.00 0.00
0 3 6 9 12 15 18 21 24 27 30 33
Time (hrs)

Hyd No. 47

Hyd No. 46
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:30 PM
Hyd. No. 48

N, NE, SE, DA-5, DA-6, & SWD4

Hydrograph type = Combine Peak discharge = 601.05 cfs

Storm frequency = 10 yrs Time interval = 6 min

Inflow hyds. = 8,9, 10, 32, 33, 45

Hydrograph Volume = 42.988 acft

N, NE, SE, DA-5, DA-6, & SWD4

Q (cfs) Hyd. No. 48 -- 10 Yr Q(cfs)
630.00 630.00
540.00 \ 540.00
450.00 \ 450.00
360.00 \ 360.00
270.00 \\ 270.00
180.00 / \\ 180.00

90.00 \ 90.00

JJ\SQ\\
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 48 Hyd No. 8 Hyd No. 9 Hyd No. 10

Hyd No. 32 Hyd No. 33 Hyd No. 45
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:30 PM

Hyd. No. 49
Route All to Proposed Channel
Hydrograph type = Combine Peak discharge = 632.84 cfs
Storm frequency = 10 yrs Time interval = 6 min
Inflow hyds. = 39,47, 48
Hydrograph Volume = 49.329 acft
Route All to Proposed Channel

Q (cfs) Hyd. No. 49 - 10 Yr Q(cfs)
720.00 720.00
630.00 630.00
540.00 540.00
450.00 450.00
360.00 360.00
270.00 270.00
180.00 / 180.00

90.00 2 \K 90.00

0.00 — = 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 49 Hyd No. 39 Hyd No. 47 Hyd No. 48
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:30 PM

Hyd. No. 50
Proposed Channel
Hydrograph type = Reach Peak discharge = 532.75 cfs
Storm frequency = 10 yrs Time interval = 6 min
Inflow hyd. No. = 49 Section type = Trapezoidal
Reach length = 2296.0 ft Channel slope =02%
Manning's n = 0.030 Bottom width = 20.0ft
Side slope = 4.0:1 Max. depth =40t
Rating curve x = 0.301 Rating curve m = 1.432
Ave. velocity = 3.02 ft/s Routing coeff. = 0.5069
Modified Att-Kin routing method used. Hydrograph Volume = 49.328 acft
Proposed Channel

Q (cfs) Hyd. No. 50 -- 10 Yr Q(cfs)
720.00 720.00
630.00 630.00
540.00 J\ 540.00
450.00 I \\ 450.00
360.00 I \\ 360.00
270.00 / \\ 270.00
180.00 // \\ 180.00

90.00 j K 90.00

0.00 —_— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 50 Hyd No. 49
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Hyd. Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 28.25 6 720 2.156 T I Off-Site W1 (0-3)

2 SCS Runoff 10.00 6 720 0.727 —-— e e Off-Site W2 (0-2)

3 SCS Runoff 9.484 6 720 0.689 T I Off-Site W3 (1)

4 SCS Runoff 13.56 6 720 0.957 —-— e e Off-Site W4 (W DT)

5 SCS Runoff 2.495 6 720 0.181 T I Off-Site W5 (1)

6 SCS Runoff 22.86 6 720 1.744 —-— e e Off-Site NW1 (4)

7 SCS Runoff 2.198 6 720 0.168 T I Off-Site NW2 (4)

8 SCS Runoff 388.05 6 720 27.903 e T Off-Site N (CH)

9 SCS Runoff 156.51 6 720 11.254 e T I Off-Site NE (CH)

10 SCS Runoff 69.04 6 720 4.965 —-— e e Off-Site SE (CH)

11 SCS Runoff 10.61 6 720 0.787 e T I DA-1A (1)

12 SCS Runoff 8.373 6 720 0.621 —-— e e DA-1B (1)

13 Combine 18.99 6 720 1.408 1,12 e e DA-1 TOTAL

14 SCS Runoff 63.23 6 720 4.689 e —— DA-2A (Pond)

15 SCS Runoff 4.133 6 720 0.292 e T I DA-2B (2-1)

16 SCS Runoff 0.783 6 720 0.055 —-— e e DA-2C (2-2)

17 SCS Runoff 16.65 6 720 1.234 e T I DA-2D (2)

18 SCS Runoff 4.968 6 720 0.358 —-— e e DA-2E (2)

19 SCS Runoff 6.489 6 720 0.481 e T I DA-2F (2-4)

20 SCS Runoff 6.791 6 720 0.504 —-— e e DA-2G (2-5)

21 SCS Runoff 2.940 6 720 0.218 e T I DA-2H (2-3)

22 Combine 84.79 6 720 6.271 14,15,16,17, | —— | e DA-2A to DA-2D

23 Combine 105.98 6 720 7.832 18,19,20,21,22 | e e DA-2 TOTAL

24 SCS Runoff 8.082 6 720 0.599 —-— e e DA-3A (3-2)

25 SCS Runoff 3.326 6 720 0.247 e T I DA-3B (3-3)

26 SCS Runoff 13.60 6 720 1.008 —-— e e DA-3C (3-5)

27 SCS Runoff 4.829 6 720 0.358 e T I DA-3D (3-4)

28 Combine 29.84 6 720 2.213 24,25,26,27 | - e DA-3 TOTAL

29 SCS Runoff 3.404 6 720 0.252 e T I DA-4A (4)

30 SCS Runoff 5.047 6 720 0.374 e DA-4B (4)

Northborough Proposed.gpw

Return Period: 25 Year

Thursday, Sep 6 2007

Hydraflow Hydrographs by Intelisolve
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Hyd. Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (acft) (ft) (acft)

31 Combine 8.451 6 720 0.627 29,30 | e e DA-4 TOTAL

32 SCS Runoff 74.42 6 720 5.306 —-— e e DA-5 (CH)

33 SCS Runoff 16.78 6 720 1.245 e T I DA-6 (CH)

34 Combine 38.25 6 720 2.882 1,2, e e Total for SWDO

35 Combine 17.86 6 720 1.310 3,12, e e W3 with DA-1B (1-1)

36 Combine 13.11 6 720 0.968 511, | e W5 with DA-1A (1-2)

37 Combine 30.97 6 720 2.278 35,36 | e e Total for SWD1

38 Combine 82.77 6 720 6.118 4,34,37 | e e Total to West Ditch

39 Reach 66.55 6 732 6.118 38 | e e Proposed West Ditch

40 Combine 21.61 6 720 1.593 17,18, | e e DA-2D with DA-2E (2-6)

41 Combine 42.75 6 720 3.143 15,16,19,20,21,40 | - | e Total for SWD2

42 Combine 29.84 6 720 2.213 24,25,26,27, | - | e Total for SWD3

43 Combine 26.26 6 720 1.997 6,29, | e e NW1 with DA-4A (4-2)

44 Combine 7.245 6 720 0.542 7,3, | e NW2 with DA-4B (4-1)

45 Combine 33.50 6 720 2.539 43,44 | e e Total for SWD4

46 Combine 135.82 6 720 10.044 14,41,42, | e e Total to Pond

47 Reservoir 6.049 6 834 3.143 46 1388.32 7.383 Proposed Pond

48 Combine 738.31 6 720 53.211 8,9,10,32,33,45, | = ——— | N, NE, SE, DA-5, DA-6, & SWD4

49 Combine 777.88 6 720 62.473 39,47,48 | e e Route All to Proposed Channel

50 Reach 664.33 6 732 62.471 49 | e e Proposed Channel

Northborough Proposed.gpw

Return Period: 25 Year

Thursday, Sep 6 2007

Hydraflow Hydrographs by Intelisolve
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:31 PM
Hyd. No. 1

Off-Site W1 (0-3)

Hydrograph type = SCS Runoff Peak discharge = 28.25 cfs

Storm frequency = 25yrs Time interval = 6 min

Drainage area = 4.884 ac Curve number = 95

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 6.24in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 2.156 acft

Off-Site W1 (0-3)

Q (cfs) Hyd. No. 1 - 25 Yr Q(cfs)
30.00 30.00
25.00 \ 25.00
20.00 l \ 20.00
15.00 } \ 15.00
10.00 / \ 10.00

5.00 J \ 5.00

———— e e ——
0.00 ———— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 2
Off-Site W2 (0-2)
Hydrograph type = SCS Runoff Peak discharge = 10.00 cfs
Storm frequency = 25yrs Time interval = 6 min
Drainage area = 1.872 ac Curve number = 89
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 6.24in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.727 acft
Off-Site W2 (0-2)
Q (cfs) Hyd. No. 2 - 25 Yr Q(cfs)
12.00 12.00
10.00 10.00
8.00 / \ 8.00
6.00 ) \ 6.00
4.00 / \ 4.00
2.00 J K 2.00
0.00 — E— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 3
Off-Site W3 (1)
Hydrograph type = SCS Runoff Peak discharge = 90.484 cfs
Storm frequency = 25yrs Time interval = 6 min
Drainage area = 1.775 ac Curve number = 89
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 6.24in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.689 acft
Off-Site W3 (1)
Q (cfs) Hyd. No. 3 -- 25 Yr Q(cfs)
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 k 2.00
I \
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 4
Off-Site W4 (W DT)
Hydrograph type = SCS Runoff Peak discharge = 13.56 cfs
Storm frequency = 25yrs Time interval = 6 min
Drainage area = 3.064 ac Curve number = 80
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 6.24in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.957 acft
Off-Site W4 (W DT)
Q (cfs) Hyd. No. 4 - 25 Yr Q(cfs)
14.00 14.00
12.00 \ 12.00
10.00 ‘ \ 10.00
8.00 ’ \ 8.00
6.00 ) \ 6.00
4.00 / \ 4.00
2.00 \ 2.00
J \
0.00 0.00
0 2 4 6 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:31 PM
Hyd. No. 5
Off-Site W5 (1)
Hydrograph type = SCS Runoff Peak discharge = 2.495 cfs
Storm frequency = 25yrs Time interval = 6 min
Drainage area = 0.467 ac Curve number = 89
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 6.24in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.181 acft
Off-Site W5 (1)

Q (cfs) Hyd. No. 5 - 25 Yr Q(cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 — EE——,e 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 6
Off-Site NW1 (4)
Hydrograph type = SCS Runoff Peak discharge = 22.86 cfs
Storm frequency = 25yrs Time interval = 6 min
Drainage area = 3.952 ac Curve number = 95
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 6.24in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 1.744 acft
Off-Site NW1 (4)
Q (cfs) Hyd. No. 6 - 25 Yr Q(cfs)
24.00 24.00
20.00 \ 20.00
16.00 I \ 16.00
12.00 } \ 12.00
8.00 / 8.00
4.00 J \ 4.00
| ——
0.00 0.00
0 2 4 6 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:31 PM
Hyd. No. 7

Off-Site NW2 (4)

Hydrograph type = SCS Runoff Peak discharge = 2.198 cfs

Storm frequency = 25yrs Time interval = 6 min

Drainage area = 0.380 ac Curve number = 95

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 6.24in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 0.168 acft

Off-Site NW2 (4)

Q (cfs) Hyd. No. 7 - 25 Yr Q(cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 — T 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 8

Off-Site N (CH)

Hydrograph type = SCS Runoff Peak discharge = 388.05 cfs

Storm frequency = Time interval = 6 min

Drainage area = 75.236 ac Curve number = 87

Basin Slope = Hydraulic length = 0ft

Tc method = Time of conc. (Tc) =15.00 min

Total precip. = Distribution = Type ll

Storm duration = Shape factor = 484

Hydrograph Volume = 27.903 acft

Off-Site N (CH)

Q (cfs) Hyd. No. 8 - 25 Yr Q(cfs)
420.00 420.00
360.00 360.00
300.00 300.00
240.00 240.00
180.00 180.00
120.00 120.00

60.00 60.00

0.00 0.00
0 18 20 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 9

Off-Site NE (CH)

Hydrograph type = SCS Runoff Peak discharge = 156.51 cfs

Storm frequency = Time interval = 6 min

Drainage area = 30.345 ac Curve number = 87

Basin Slope = Hydraulic length = 0ft

Tc method = Time of conc. (Tc) =15.00 min

Total precip. = Distribution = Type ll

Storm duration = Shape factor = 484

Hydrograph Volume = 11.254 acft

Off-Site NE (CH)

Q (cfs) Hyd. No. 9 - 25 Yr Q(cfs)
160.00 160.00
140.00 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 20.00

0.00 0.00
0 18 20 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 10

Off-Site SE (CH)

Hydrograph type = SCS Runoff Peak discharge = 69.04 cfs

Storm frequency = 25yrs Time interval = 6 min

Drainage area = 13.386 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 6.24in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 4.965 acft
Off-Site SE (CH)
Q (cfs) Hyd. No. 10 - 25 Yr Q(cfs)
70.00 70.00
60.00 \ 60.00
50.00 \ 50.00
40.00 \ 40.00
30.00 \ 30.00
20.00 / \ 20.00
10.00 \ 10.00
J e
0.00 e 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 10
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:31 PM
Hyd. No. 11
DA-1A (1)
Hydrograph type = SCS Runoff Peak discharge = 10.61 cfs
Storm frequency = 25yrs Time interval = 6 min
Drainage area = 1.899 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 6.24in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.787 acft
DA-1A (1)
Q (cfs) Hyd. No. 11 - 25 Yr Q(cfs)
12.00 12.00
10.00 \ 10.00
8.00 / \ 8.00
6.00 / \ 6.00
4.00 / \ 4.00
2.00 J \ 2.00
0.00 - E——— e 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 11
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 12

DA-1B (1)

Hydrograph type = SCS Runoff Peak discharge = 8.373 cfs

Storm frequency = 25yrs Time interval = 6 min

Drainage area = 1.498 ac Curve number = 92

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 6.24in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 0.621 acft

DA-1B (1)

Q (cfs) Hyd. No. 12 - 25 Yr Q(cfs)
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 K 2.00
0.00 — EE— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)

Hyd No. 12
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 13
DA-1 TOTAL
Hydrograph type = Combine Peak discharge = 18.99 cfs
Storm frequency = 25yrs Time interval = 6 min
Inflow hyds. = 11,12
Hydrograph Volume = 1.408 acft
DA-1 TOTAL
Q (cfs) Hyd. No. 13 - 25 Yr Q(cfs)
21.00 21.00
18.00 \ 18.00
15.00 l \ 15.00
12.00 / \ 12.00
9.00 ) \ 9.00
6.00 / \ 6.00
3.00 J \ 3.00
0.00 e ——— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 13 Hyd No. 11 Hyd No. 12
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 14

DA-2A (Pond)

Hydrograph type = SCS Runoff Peak discharge = 63.23 cfs

Storm frequency = 25yrs Time interval = 6 min

Drainage area = 11.313 ac Curve number = 02

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 6.24in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 4.689 acft
DA-2A (Pond)
Q (cfs) Hyd. No. 14 - 25 Yr Q(cfs)
70.00 70.00
60.00 \ 60.00
50.00 / \ 50.00
40.00 / \ 40.00
30.00 / \ 30.00
20.00 / \ 20.00
10.00 J \ 10.00
0.00 — | E— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 14
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 15

DA-2B (2-1)

Hydrograph type = SCS Runoff Peak discharge = 4.133 cfs

Storm frequency = 25yrs Time interval = 6 min

Drainage area = 0.934 ac Curve number = 80

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 6.24in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 0.292 acft

DA-2B (2-1)

Q (cfs) Hyd. No. 15 -- 25 Yr Q(cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 K 1.00

\
0.00 0.00
0 2 4 6 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 15
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:31 PM
Hyd. No. 16
DA-2C (2-2)
Hydrograph type = SCS Runoff Peak discharge = 0.783 cfs
Storm frequency = 25yrs Time interval = 6 min
Drainage area = 0177 ac Curve number = 80
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 6.24in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.055 acft
DA-2C (2-2)

Q (cfs) Hyd. No. 16 - 25 Yr Q(cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 \ 0.70
0.60 ( \ 0.60
0.50 ‘ ‘ 0.50
0.40 / \ 0.40
0.30 / \ 0.30
0.20 / \ 0.20
0.10 // 0.10
0.00 EE—————— 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 16
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 17
DA-2D (2)
Hydrograph type = SCS Runoff Peak discharge = 16.65 cfs
Storm frequency = 25yrs Time interval = 6 min
Drainage area = 2978 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 6.24in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 1.234 acft
DA-2D (2)
Q (cfs) Hyd. No. 17 -- 25 Yr Q(cfs)
18.00 18.00
15.00 \ 15.00
12.00 / \ 12.00
9.00 } \ 9.00
6.00 / \ 6.00
3.00 J \ 3.00
0.00 — E— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 17
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 18

DA-2E (2)

Hydrograph type = SCS Runoff Peak discharge = 4.968 cfs

Storm frequency = 25yrs Time interval = 6 min

Drainage area = 0.951 ac Curve number = 87.7

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 6.24in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 0.358 acft

DA-2E (2)

Q (cfs) Hyd. No. 18 - 25 Yr Q(cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 k 1.00

\
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 18
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:31 PM
Hyd. No. 19
DA-2F (2-4)
Hydrograph type = SCS Runoff Peak discharge = 6.489 cfs
Storm frequency = 25yrs Time interval = 6 min
Drainage area = 1.161 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 6.24in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.481 acft
DA-2F (2-4)

Q (cfs) Hyd. No. 19 - 25 Yr Q(cfs)
7.00 7.00
6.00 \ 6.00
5.00 / \ 5.00
4.00 / \ 4.00
3.00 ) \ 3.00
2.00 / \ 2.00
1.00 j \ 1.00
0.00 e I —— 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 19
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:31 PM
Hyd. No. 20
DA-2G (2-5)
Hydrograph type = SCS Runoff Peak discharge = 6.791 cfs
Storm frequency = 25yrs Time interval = 6 min
Drainage area = 1.215ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 6.24in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.504 acft
DA-2G (2-5)

Q (cfs) Hyd. No. 20 - 25 Yr Q(cfs)
7.00 7.00
6.00 \ 6.00
5.00 ’ \ 5.00
4.00 ’ \ 4.00
3.00 / \ 3.00
2.00 / \ 2.00
1.00 \ 1.00

/F—/j \\
0.00 e 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 20
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:31 PM
Hyd. No. 21
DA-2H (2-3)
Hydrograph type = SCS Runoff Peak discharge = 2.940 cfs
Storm frequency = 25yrs Time interval = 6 min
Drainage area = 0.526 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 6.24in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.218 acft
DA-2H (2-3)

Q (cfs) Hyd. No. 21 - 25 Yr Q(cfs)
3.00 3.00
2.00 2.00
1.00 1.00

| \\
0.00 —_ 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 21
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 22

DA-2A to DA-2D

Hydrograph type = Combine Peak discharge = 84.79 cfs

Storm frequency = 25yrs Time interval = 6 min

Inflow hyds. = 14,15, 16, 17

Hydrograph Volume = 6.271 acft
DA-2A to DA-2D
Q (cfs) Hyd. No. 22 - 25 Yr Q(cfs)
90.00 90.00
80.00 \ 80.00
70.00 I \ 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 / 10.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 22

Hyd No. 14
Hyd No. 17

Hyd No. 15 Hyd No. 16
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 23
DA-2 TOTAL
Hydrograph type = Combine Peak discharge = 105.98 cfs
Storm frequency = 25yrs Time interval = 6 min
Inflow hyds. = 18,19, 20, 21, 22
Hydrograph Volume = 7.832 acft
DA-2 TOTAL
Q (cfs) Hyd. No. 23 -- 25 Yr Q(cfs)
120.00 120.00
100.00 \ 100.00
80.00 / \ 80.00
60.00 ] \ 60.00
40.00 / \ 40.00
20.00 J \ 20.00
0.00 — A 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 23 Hyd No. 18 Hyd No. 19 Hyd No. 20
Hyd No. 21 Hyd No. 22
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 24

DA-3A (3-2)

Hydrograph type = SCS Runoff Peak discharge = 8.082 cfs

Storm frequency = 25yrs Time interval = 6 min

Drainage area = 1.446 ac Curve number = 92

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 6.24in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 0.599 acft

DA-3A (3-2)

Q (cfs) Hyd. No. 24 -- 25 Yr Q(cfs)
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 k 2.00
0.00 —— E— — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)

Hyd No. 24
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:31 PM
Hyd. No. 25
DA-3B (3-3)
Hydrograph type = SCS Runoff Peak discharge = 3.326 cfs
Storm frequency = 25yrs Time interval = 6 min
Drainage area = 0.595 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 6.24in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.247 acft
DA-3B (3-3)

Q (cfs) Hyd. No. 25 -- 25 Yr Q(cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 — EE———,,,LL, 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 25
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 26
DA-3C (3-5)
Hydrograph type = SCS Runoff Peak discharge = 13.60 cfs
Storm frequency = 25yrs Time interval = 6 min
Drainage area = 2433 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 6.24in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 1.008 acft
DA-3C (3-5)
Q (cfs) Hyd. No. 26 - 25 Yr Q(cfs)
14.00 14.00
12.00 \ 12.00
10.00 ’ \ 10.00
8.00 ’ \ 8.00
6.00 / \ 6.00
4.00 / \ 4.00
2.00 \ 2.00
/—/’j EE——
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 26
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 27

DA-3D (3-4)

Hydrograph type = SCS Runoff Peak discharge = 4.829 cfs

Storm frequency = 25yrs Time interval = 6 min

Drainage area = 0.864 ac Curve number = 92

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 6.24in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 0.358 acft

DA-3D (3-4)

Q (cfs) Hyd. No. 27 - 25 Yr Q(cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 k 1.00
0.00 — | I— 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 27
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:31 PM
Hyd. No. 28
DA-3 TOTAL
Hydrograph type = Combine Peak discharge = 29.84 cfs
Storm frequency = 25yrs Time interval = 6 min
Inflow hyds. = 24, 25, 26, 27
Hydrograph Volume = 2.213 acft
DA-3 TOTAL
Q (cfs) Hyd. No. 28 - 25 Yr Q(cfs)
30.00 30.00
25.00 \ 25.00
20.00 \ 20.00
15.00 \ 15.00
10.00 // \\ 10.00
5.00 —J K 5.00
0.00 —_— —_— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)

Hyd No. 28

Hyd No. 24
Hyd No. 27

Hyd No. 25

Hyd No. 26
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:31 PM
Hyd. No. 29
DA-4A (4)
Hydrograph type = SCS Runoff Peak discharge = 3.404 cfs
Storm frequency = 25yrs Time interval = 6 min
Drainage area = 0.609 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 6.24in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.252 acft
DA-4A (4)

Q (cfs) Hyd. No. 29 - 25 Yr Q(cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 — EE——, e 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 29
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 30

DA-4B (4)

Hydrograph type = SCS Runoff Peak discharge = 5.047 cfs

Storm frequency = 25yrs Time interval = 6 min

Drainage area = 0.903 ac Curve number = 92

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 6.24in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 0.374 acft

DA-4B (4)

Q (cfs) Hyd. No. 30 -- 25 Yr Q(cfs)
6.00 6.00
5.00 5.00
4.00 / \ 4.00
3.00 / \ 3.00
2.00 / \ 2.00
1.00 J \ 1.00
0.00 — EE— 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 30
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 31
DA-4 TOTAL
Hydrograph type = Combine Peak discharge = 8.451 cfs
Storm frequency = 25yrs Time interval = 6 min
Inflow hyds. = 29, 30
Hydrograph Volume = 0.627 acft
DA-4 TOTAL
Q (cfs) Hyd. No. 31 - 25 Yr Q(cfs)
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 K 2.00
0.00 —g// — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Hyd No. 31

Hyd No. 29

Time (hrs)

Hyd No. 30
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 32

DA-5 (CH)

Hydrograph type = SCS Runoff Peak discharge = 74.42 cfs

Storm frequency = 25yrs Time interval = 6 min

Drainage area = 15.067 ac Curve number = 84.8

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 6.24in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 5.306 acft
DA-5 (CH)
Q (cfs) Hyd. No. 32 - 25 Yr Q(cfs)
80.00 80.00
70.00 \ 70.00
60.00 ’ \ 60.00
50.00 ' ‘ 50.00
40.00 ' \ 40.00
30.00 / \ 30.00
20.00 / \ 20.00
10.00 10.00
J \x
0.00 S R 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 32
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 33
DA-6 (CH)
Hydrograph type = SCS Runoff Peak discharge = 16.78 cfs
Storm frequency = 25yrs Time interval = 6 min
Drainage area = 3.003 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 6.24in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 1.245 acft
DA-6 (CH)
Q (cfs) Hyd. No. 33 - 25 Yr Q(cfs)
18.00 18.00
15.00 \ 15.00
12.00 / \ 12.00
9.00 } \ 9.00
6.00 / \ 6.00
3.00 \ 3.00
’/—'—J’J EE——
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 33
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:31 PM
Hyd. No. 34

Total for SWDO

Hydrograph type = Combine Peak discharge = 38.25 cfs

Storm frequency = 25yrs Time interval = 6 min

Inflow hyds. =1,2

Hydrograph Volume = 2.882 acft

Total for SWDO

Q (cfs) Hyd. No. 34 - 25 Yr Q(cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
> K\
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 34

Hyd No. 1

Hyd No. 2
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Hydraflow Hydrographs by Intelisolve

Hyd. No. 35
W3 with DA-1B (1-1)

Thursday, Sep 6 2007, 3:31 PM

Hydrograph type = Combine Peak discharge = 17.86 cfs
Storm frequency = 25yrs Time interval = 6 min
Inflow hyds. = 3,12
Hydrograph Volume = 1.310 acft
W3 with DA-1B (1-1)
Q (cfs) Hyd. No. 35 -- 25 Yr Q(cfs)
18.00 18.00
15.00 \ 15.00
12.00 \ 12.00
9.00 \ 9.00
6.00 / \ 6.00
3.00 J \ 3.00
0.00 — —— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 35

Hyd No. 3

Hyd No. 12
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 36
W5 with DA-1A (1-2)
Hydrograph type = Combine Peak discharge = 13.11 cfs
Storm frequency = 25yrs Time interval = 6 min
Inflow hyds. = 5, 11
Hydrograph Volume = 0.968 acft
W5 with DA-1A (1-2)
Q (cfs) Hyd. No. 36 - 25 Yr Q(cfs)
14.00 14.00
12.00 12.00
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 \& 2.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 36 Hyd No. 5 Hyd No. 11
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Hydraflow Hydrographs by Intelisolve

Hyd. No. 37
Total for SWD1

Thursday, Sep 6 2007, 3:31 PM

Hydrograph type = Combine Peak discharge = 30.97 cfs
Storm frequency = 25yrs Time interval = 6 min
Inflow hyds. = 35, 36
Hydrograph Volume = 2.278 acft
Total for SWD1
Q (cfs) Hyd. No. 37 - 25 Yr Q(cfs)
35.00 35.00
30.00 \ 30.00
25.00 / \ 25.00
20.00 l \ 20.00
15.00 / \ 15.00
10.00 / \ 10.00
5.00 \\ 5.00
NG
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 37 Hyd No. 35 Hyd No. 36
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Hyd. No. 38
Total to West Ditch

Thursday, Sep 6 2007, 3:31 PM

Hydrograph type = Combine Peak discharge = 82.77 cfs

Storm frequency = 25yrs Time interval = 6 min

Inflow hyds. = 4,34, 37

Hydrograph Volume = 6.118 acft
Total to West Ditch
Q (cfs) Hyd. No. 38 - 25 Yr Q(cfs)
90.00 90.00
80.00 \ 80.00
70.00 \ 70.00
60.00 ’ \ 60.00
50.00 ‘ ‘ 50.00
40.00 ’ \ 40.00
30.00 / \ 30.00
20.00 / 20.00
10.00 10.00
N |
0.00 ——— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 38 Hyd No. 4 Hyd No. 34 Hyd No. 37
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 39

Proposed West Ditch

Hydrograph type = Reach Peak discharge = 66.55 cfs

Storm frequency = 25yrs Time interval = 6 min

Inflow hyd. No. = 38 Section type = Trapezoidal

Reach length = 12021 ft Channel slope = 05%

Manning's n = 0.050 Bottom width = 5.0ft

Side slope = 4.0:1 Max. depth = 151t

Rating curve x = 0.720 Rating curve m = 1.218

Ave. velocity = 1.68 ft/s Routing coeff. = 0.4700

Modified Att-Kin routing method used. Hydrograph Volume = 6.118 acft

Proposed West Ditch
Q (cfs) Hyd. No. 39 - 25 Yr Q(cfs)
90.00 90.00
80.00 \ 80.00
70.00 h 70.00
60.00 \\ 60.00
50.00 \\ 50.00
40.00 \\ 40.00
30.00 / \\ 30.00
20.00 / / \\ 20.00
10.00 10.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 39

Hyd No. 38
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:31 PM
Hyd. No. 40

DA-2D with DA-2E (2-6)

Hydrograph type = Combine Peak discharge = 21.61 cfs

Storm frequency = 25yrs Time interval = 6 min

Inflow hyds. = 17,18

Hydrograph Volume = 1.593 acft

DA-2D with DA-2E (2-6)

Q (cfs) Hyd. No. 40 - 25 Yr Q(cfs)
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 J & 4.00
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 40

Hyd No. 17

Hyd No. 18
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:31 PM
Hyd. No. 41

Total for SWD2

Hydrograph type = Combine Peak discharge = 42.75 cfs

Storm frequency = 25yrs Time interval = 6 min

Inflow hyds. = 15,16, 19, 20, 21, 40

Hydrograph Volume = 3.143 acft

Total for SWD2

Q (cfs) Hyd. No. 41 - 25 Yr Q(cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 K 10.00
0.00 ——— J\‘\ —_—— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 41

Hyd No. 15 Hyd No. 16 Hyd No. 19
Hyd No. 20 Hyd No. 21 Hyd No. 40
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 42
Total for SWD3

Hydrograph type = Combine Peak discharge = 29.84 cfs

Storm frequency = 25yrs Time interval = 6 min

Inflow hyds. = 24, 25, 26, 27

Hydrograph Volume = 2.213 acft
Total for SWD3

Q (cfs) Hyd. No. 42 -- 25 Yr Q(cfs)
30.00 30.00
25.00 25.00
20.00 20.00
15.00 15.00

\
\
| \\\
R

0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

0.00

Hyd No. 42

Hyd No. 24
Hyd No. 27

Hyd No. 25

Hyd No. 26
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:31 PM
Hyd. No. 43

NW1 with DA-4A (4-2)

Hydrograph type = Combine Peak discharge = 26.26 cfs

Storm frequency = 25yrs Time interval = 6 min

Inflow hyds. = 6,29

Hydrograph Volume = 1.997 acft

NW1 with DA-4A (4-2)

Q (cfs) Hyd. No. 43 - 25 Yr Q(cfs)
28.00 28.00
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 % 4.00
0.00 JL 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 43

Hyd No. 6

Hyd No. 29
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 44
NW2 with DA-4B (4-1)
Hydrograph type = Combine Peak discharge = 7.245 cfs
Storm frequency = 25yrs Time interval = 6 min
Inflow hyds. = 7,30
Hydrograph Volume = 0.542 acft
NW2 with DA-4B (4-1)

Q (cfs) Hyd. No. 44 - 25 Yr Q(cfs)
8.00 8.00
6.00 \ 6.00
4.00 \ 4.00
2.00 L 2.00
0.00 4J — 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Hyd No. 44

Hyd No. 7

Time (hrs)

Hyd No. 30
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 45
Total for SWD4

Hydrograph type = Combine Peak discharge = 33.50 cfs
Storm frequency = 25yrs Time interval = 6 min
Inflow hyds. = 43,44
Hydrograph Volume = 2.539 acft
Total for SWD4
Q (cfs) Hyd. No. 45 -- 25 Yr Q(cfs)
35.00 35.00
30.00 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 10.00
5.00 j \& 5.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 45

Hyd No. 43

Hyd No. 44
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Hydraflow Hydrographs by Intelisolve

Hyd. No. 46
Total to Pond

Thursday, Sep 6 2007, 3:31 PM

Hydrograph type = Combine Peak discharge = 135.82 cfs
Storm frequency = 25yrs Time interval = 6 min
Inflow hyds. = 14,41,42
Hydrograph Volume = 10.044 acft
Total to Pond
Q (cfs) Hyd. No. 46 -- 25 Yr Q(cfs)
140.00 140.00
120.00 \ 120.00
100.00 ’ \ 100.00
80.00 ’ \ 80.00
60.00 } \\ 60.00
40.00 // \\\ 40.00
20.00 J \\k 20.00
\\
0.00 = — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 46 Hyd No. 14 Hyd No. 41 Hyd No. 42




Hydrograph Plot

205
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Hyd. No. 47

Proposed Pond
Hydrograph type
Storm frequency

Inflow hyd. No.
Reservoir name

Reservoir

25 yrs

46

Proposed Pond

Peak discharge
Time interval
Max. Elevation
Max. Storage

Thursday, Sep 6 2007, 3:31 PM

6.049 cfs
6 min
1388.32 ft
7.383 acft

Storage Indication method used.

Proposed Pond

Hydrograph Volume = 3.143 acft

Q (cfs) Hyd. No. 47 - 25 Yr Q(cfs)
140.00 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 / 40.00

20.00 ‘/ 20.00

0.00 0.00
0 3 6 9 12 15 18 21 24 27 30
Time (hrs)
Hyd No. 47 Hyd No. 46
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:31 PM
Hyd. No. 48

N, NE, SE, DA-5, DA-6, & SWD4

Hydrograph type = Combine Peak discharge = 738.31 cfs

Storm frequency = 25yrs Time interval = 6 min

Inflow hyds. = 8,9, 10, 32, 33, 45

Hydrograph Volume = 53.211 acft

N, NE, SE, DA-5, DA-6, & SWD4

Q (cfs) Hyd. No. 48 -- 25 Yr Q(cfs)
742.00 742.00
636.00 \ 636.00
530.00 \ 530.00
424.00 \ 424.00
318.00 / \\ 318.00
212.00 // \\ 212.00
106.00 \ 106.00

0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 48

Hyd No. 8 Hyd No. 9 Hyd No. 10
Hyd No. 32 Hyd No. 33 Hyd No. 45
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 49
Route All to Proposed Channel
Hydrograph type = Combine Peak discharge = 777.88 cfs
Storm frequency = 25yrs Time interval = 6 min
Inflow hyds. = 39,47, 48
Hydrograph Volume = 62.473 acft
Route All to Proposed Channel

Q (cfs) Hyd. No. 49 - 25 Yr Q(cfs)
784.00 784.00
672.00 672.00
560.00 560.00
448.00 448.00
336.00 336.00
224.00 / 224.00
112.00 2 K 112.00

K —_—
0.00 — = 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 49 Hyd No. 39 Hyd No. 47 Hyd No. 48
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 50
Proposed Channel
Hydrograph type = Reach Peak discharge = 664.33 cfs
Storm frequency = 25yrs Time interval = 6 min
Inflow hyd. No. = 49 Section type = Trapezoidal
Reach length = 2296.0 ft Channel slope =02%
Manning's n = 0.030 Bottom width = 20.0ft
Side slope = 4.0:1 Max. depth =40t
Rating curve x = 0.301 Rating curve m = 1.432
Ave. velocity = 3.22ft/s Routing coeff. = 0.5308
Modified Att-Kin routing method used. Hydrograph Volume = 62.471 acft
Proposed Channel

Q (cfs) Hyd. No. 50 -- 25 Yr Q(cfs)
784.00 784.00
672.00 672.00
560.00 \ 560.00
448.00 \\ 448.00
336.00 \\ 336.00
224.00 / / \\ 224.00
112.00 k 112.00

N
0.00 =] 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 50 Hyd No. 49
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Hyd. Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 35.04 6 720 2.702 T I Off-Site W1 (0-3)

2 SCS Runoff 12.68 6 720 0.932 —-— e e Off-Site W2 (0-2)

3 SCS Runoff 12.02 6 720 0.884 T I Off-Site W3 (1)

4 SCS Runoff 17.96 6 720 1.275 —-— e e Off-Site W4 (W DT)

5 SCS Runoff 3.162 6 720 0.233 T I Off-Site W5 (1)

6 SCS Runoff 28.35 6 720 2.187 —-— e e Off-Site NW1 (4)

7 SCS Runoff 2.726 6 720 0.210 T I Off-Site NW2 (4)

8 SCS Runoff 496.19 6 720 36.081 e T Off-Site N (CH)

9 SCS Runoff 200.13 6 720 14.552 e T I Off-Site NE (CH)

10 SCS Runoff 88.28 6 720 6.419 —-— e e Off-Site SE (CH)

11 SCS Runoff 13.29 6 720 0.998 e T I DA-1A (1)

12 SCS Runoff 10.49 6 720 0.787 —-— e e DA-1B (1)

13 Combine 23.78 6 720 1.785 1,12 e e DA-1 TOTAL

14 SCS Runoff 79.19 6 720 5.945 e —— DA-2A (Pond)

15 SCS Runoff 5.476 6 720 0.389 e T I DA-2B (2-1)

16 SCS Runoff 1.038 6 720 0.074 —-— e e DA-2C (2-2)

17 SCS Runoff 20.85 6 720 1.565 e T I DA-2D (2)

18 SCS Runoff 6.333 6 720 0.462 —-— e e DA-2E (2)

19 SCS Runoff 8.127 6 720 0.610 e T I DA-2F (2-4)

20 SCS Runoff 8.505 6 720 0.639 —-— e e DA-2G (2-5)

21 SCS Runoff 3.682 6 720 0.276 e T I DA-2H (2-3)

22 Combine 106.55 6 720 7.973 14,15,16,17, |  -—— | e DA-2A to DA-2D

23 Combine 133.20 6 720 9.960 18,19,20,21,22 | e e DA-2 TOTAL

24 SCS Runoff 10.12 6 720 0.760 —-— e e DA-3A (3-2)

25 SCS Runoff 4.165 6 720 0.313 e T I DA-3B (3-3)

26 SCS Runoff 17.03 6 720 1.279 —-— e e DA-3C (3-5)

27 SCS Runoff 6.048 6 720 0.454 e T I DA-3D (3-4)

28 Combine 37.37 6 720 2.805 24,25,26,27 | - e DA-3 TOTAL

29 SCS Runoff 4.263 6 720 0.320 e T I DA-4A (4)

30 SCS Runoff 6.321 6 720 0.475 e DA-4B (4)

Northborough Proposed.gpw

Return Period: 100 Year

Thursday, Sep 6 2007

Hydraflow Hydrographs by Intelisolve
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Hyd. Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (acft) (ft) (acft)

31 Combine 10.58 6 720 0.795 29,30 | e e DA-4 TOTAL

32 SCS Runoff 96.16 6 720 6.923 —-— e e DA-5 (CH)

33 SCS Runoff 21.02 6 720 1.578 e T I DA-6 (CH)

34 Combine 47.71 6 720 3.635 1,2, e e Total for SWDO

35 Combine 22.51 6 720 1.671 3,12, e e W3 with DA-1B (1-1)

36 Combine 16.46 6 720 1.230 511, | e W5 with DA-1A (1-2)

37 Combine 38.96 6 720 2.902 35,36 | e e Total for SWD1

38 Combine 104.64 6 720 7.811 4,34,37 | e e Total to West Ditch

39 Reach 85.04 6 732 7.811 38 | e e Proposed West Ditch

40 Combine 27.18 6 720 2.027 17,18, | e e DA-2D with DA-2E (2-6)

41 Combine 54.01 6 720 4.015 15,16,19,20,21,40 | - | e Total for SWD2

42 Combine 37.37 6 720 2.805 24,25,26,27, | - | e Total for SWD3

43 Combine 32.61 6 720 2.507 6,29, | e e NW1 with DA-4A (4-2)

44 Combine 9.047 6 720 0.685 7,3, | e NW2 with DA-4B (4-1)

45 Combine 41.66 6 720 3.192 43,44 | e e Total for SWD4

46 Combine 170.57 6 720 12.765 14,41,42, | e e Total to Pond

47 Reservoir 21.23 6 750 5.864 46 1388.82 8.130 Proposed Pond

48 Combine 943.44 6 720 68.746 8,9,10,32,33,45, | = ——— | N, NE, SE, DA-5, DA-6, & SWD4

49 Combine 994.89 6 720 82.420 39,47,48 | e e Route All to Proposed Channel

50 Reach 862.61 6 732 82.419 49 | e e Proposed Channel

Northborough Proposed.gpw

Return Period: 100 Year

Thursday, Sep 6 2007

Hydraflow Hydrographs by Intelisolve
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Hydraflow Hydrographs by Intelisolve

Hyd. No. 1
Off-Site W1 (0-3)
Hydrograph type
Storm frequency
Drainage area

SCS Runoff

Peak discharge
Time interval
Curve number

Thursday, Sep 6 2007, 3:31 PM

Basin Slope Hydraulic length
Tc method Time of conc. (Tc) 15.00 min
Total precip. Distribution
Storm duration Shape factor
Hydrograph Volume = 2.702 acft
Off-Site W1 (0-3)
Q (cfs) Hyd. No. 1 -- 100 Yr Q(cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 0.00
0 2 4 18 20
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 2
Off-Site W2 (0-2)
Hydrograph type = SCS Runoff Peak discharge = 12.68 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 1.872 ac Curve number = 89
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 7.68in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.932 acft
Off-Site W2 (0-2)
Q (cfs) Hyd. No. 2 -- 100 Yr Q(cfs)
14.00 14.00
12.00 \ 12.00
10.00 / \ 10.00
8.00 / \ 8.00
6.00 / \ 6.00
4.00 / \ 4.00
2.00 \ 2.00
/—/J E—
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 3
Off-Site W3 (1)
Hydrograph type = SCS Runoff Peak discharge = 12.02 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 1.775 ac Curve number = 89
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 7.68in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.884 acft
Off-Site W3 (1)
Q (cfs) Hyd. No. 3 -- 100 Yr Q(cfs)
14.00 14.00
12.00 12.00
10.00 \ 10.00
8.00 / \ 8.00
6.00 ) \ 6.00
4.00 / \ 4.00
2.00 / \\ 2.00
0.00 S EE—— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 4
Off-Site W4 (W DT)
Hydrograph type = SCS Runoff Peak discharge = 17.96 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 3.064 ac Curve number = 80
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 7.68in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 1.275 acft
Off-Site W4 (W DT)
Q (cfs) Hyd. No. 4 -- 100 Yr Q(cfs)
18.00 18.00
15.00 \ 15.00
12.00 \ 12.00
9.00 \ 9.00
6.00 / \ 6.00
3.00 \ 3.00
J I
0.00 S 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:31 PM
Hyd. No. 5
Off-Site W5 (1)
Hydrograph type = SCS Runoff Peak discharge = 3.162 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 0.467 ac Curve number = 89
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 7.68in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.233 acft
Off-Site W5 (1)

Q (cfs) Hyd. No. 5 -- 100 Yr Q(cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 S EE———,LL 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:31 PM
Hyd. No. 6

Off-Site NW1 (4)

Hydrograph type = SCS Runoff Peak discharge = 28.35cfs

Storm frequency = 100 yrs Time interval = 6 min

Drainage area = 3.952 ac Curve number = 95

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 7.68in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 2.187 acft

Off-Site NW1 (4)

Q (cfs) Hyd. No. 6 -- 100 Yr Q(cfs)
30.00 30.00
25.00 \ 25.00
20.00 l \ 20.00
15.00 / \ 15.00
10.00 / \ 10.00

5.00 ) \ 5.00

— —— e e ——
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:31 PM
Hyd. No. 7

Off-Site NW2 (4)

Hydrograph type = SCS Runoff Peak discharge = 2.726 cfs

Storm frequency = 100 yrs Time interval = 6 min

Drainage area = 0.380 ac Curve number = 95

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 7.68in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 0.210 acft

Off-Site NW2 (4)

Q (cfs) Hyd. No. 7 -- 100 Yr Q(cfs)
3.00 3.00
2.00 2.00
1,00 1.00

,_/_/ \\
0.00 —— =i 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 8

Off-Site N (CH)

Hydrograph type = SCS Runoff Peak discharge = 496.19 cfs

Storm frequency = 100 yrs Time interval = 6 min

Drainage area = 75.236 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 7.68in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 36.081 acft

Off-Site N (CH)

Q (cfs) Hyd. No. 8 -- 100 Yr Q(cfs)
560.00 560.00
490.00 490.00
420.00 420.00
350.00 350.00
280.00 280.00
210.00 210.00
140.00 140.00

70.00 70.00

0.00 0.00
0 6 18 20 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 9

Off-Site NE (CH)

Hydrograph type = SCS Runoff Peak discharge = 200.13 cfs

Storm frequency = 100 yrs Time interval = 6 min

Drainage area = 30.345 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 7.68in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 14.552 acft

Off-Site NE (CH)

Q (cfs) Hyd. No. 9 -- 100 Yr Q(cfs)
210.00 210.00
180.00 180.00
150.00 150.00
120.00 120.00

90.00 90.00

60.00 60.00

30.00 30.00

0.00 0.00
0 6 18 20 24 26
Time (hrs)
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Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:31 PM
Hyd. No. 10

Off-Site SE (CH)

Hydrograph type = SCS Runoff Peak discharge = 88.28 cfs

Storm frequency = 100 yrs Time interval = 6 min

Drainage area = 13.386 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 7.68in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 6.419 acft

Off-Site SE (CH)

Q (cfs) Hyd. No. 10 -- 100 Yr Q(cfs)
90.00 90.00
80.00 80.00
70.00 ‘ 70.00
60.00 ‘ 60.00
50.00 ‘ 50.00
40.00 \ 40.00
30.00 I \ 30.00
20.00 / \ 20.00
10.00 // k 10.00
0.00 —— [ — — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 10
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Hyd. No. 11
DA-1A (1)
Hydrograph type = SCS Runoff Peak discharge = 13.29 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 1.899 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 7.68in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.998 acft
DA-1A (1)
Q (cfs) Hyd. No. 11 - 100 Yr Q(cfs)
14.00 14.00
12.00 \ 12.00
10.00 I \ 10.00
8.00 ’ \ 8.00
6.00 / \ 6.00
4.00 / \ 4.00
2.00 / \ 2.00
0.00 — | I— 0.00
0 2 4 6 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 11
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Hyd. No. 12
DA-1B (1)
Hydrograph type = SCS Runoff Peak discharge = 10.49 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 1.498 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 7.68in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.787 acft
DA-1B (1)
Q (cfs) Hyd. No. 12 - 100 Yr Q(cfs)
12.00 12.00
10.00 \ 10.00
8.00 l \ 8.00
6.00 } \ 6.00
4.00 / \ 4.00
2.00 J k 2.00
0.00 R — E——— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 12
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Hyd. No. 13
DA-1 TOTAL
Hydrograph type = Combine Peak discharge = 23.78 cfs
Storm frequency = 100 yrs Time interval = 6 min
Inflow hyds. = 11,12
Hydrograph Volume = 1.785 acft
DA-1 TOTAL
Q (cfs) Hyd. No. 13 - 100 Yr Q(cfs)
24.00 24.00
20.00 20.00
16.00 16.00
12.00 \ 12.00
8.00 / \ 8.00
4.00 J \ 4.00
0.00 — — —_— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 13 Hyd No. 11 Hyd No. 12
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Hyd. No. 14

DA-2A (Pond)

Hydrograph type = SCS Runoff Peak discharge = 79.19 cfs

Storm frequency = 100 yrs Time interval = 6 min

Drainage area = 11.313 ac Curve number = 02

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 7.68in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 5.945 acft
DA-2A (Pond)
Q (cfs) Hyd. No. 14 - 100 Yr Q(cfs)
80.00 80.00
70.00 \ 70.00
60.00 [ \ 60.00
50.00 , \ 50.00
40.00 I \ 40.00
30.00 / \ 30.00
20.00 / \ 20.00
10.00 / 10.00
0.00 — ] —— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 14
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Hyd. No. 15
DA-2B (2-1)
Hydrograph type = SCS Runoff Peak discharge = 5.476 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 0.934 ac Curve number = 80
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 7.68in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.389 acft
DA-2B (2-1)

Q (cfs) Hyd. No. 15 - 100 Yr Q(cfs)
6.00 6.00
5.00 \ 5.00
4.00 / \ 4.00
3.00 ( \ 3.00
2.00 / \ 2.00
1.00 \ 1.00

J \\
0.00 — R 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 15
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Hyd. No. 16
DA-2C (2-2)
Hydrograph type = SCS Runoff Peak discharge =
Storm frequency = 100 yrs Time interval =
Drainage area = 0177 ac Curve number =
Basin Slope = 0.0% Hydraulic length =
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 7.68in Distribution =
Storm duration =24 hrs Shape factor =
Hydrograph Volume = 0.074 acft
DA-2C (2-2)

Q (cfs) Hyd. No. 16 - 100 Yr Q(cfs)
2.00 2.00
1.00 1.00
0.00 0.00

0 2 4 6 18 20
Time (hrs)

Hyd No. 16
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Hyd. No. 17
DA-2D (2)
Hydrograph type = SCS Runoff Peak discharge = 20.85 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 2978 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 7.68in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 1.565 acft
DA-2D (2)
Q (cfs) Hyd. No. 17 - 100 Yr Q(cfs)
21.00 21.00
18.00 \ 18.00
15.00 / \ 15.00
12.00 / \ 12.00
9.00 / \ 9.00
6.00 / \ 6.00
3.00 / \ 3.00
0.00 — | I —— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 17
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Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 18

DA-2E (2)

Hydrograph type = SCS Runoff Peak discharge = 6.333 cfs

Storm frequency = 100 yrs Time interval = 6 min

Drainage area = 0.951 ac Curve number = 87.7

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 7.68in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 0.462 acft

DA-2E (2)

Q (cfs) Hyd. No. 18 - 100 Yr Q(cfs)
7.00 7.00
6.00 \ 6.00
5.00 / \ 5.00
4.00 ’ \ 4.00
3.00 / \ 3.00
2.00 / \ 2.00
1.00 ) \ 1.00
0.00 — E— 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 18
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Hyd. No. 19

DA-2F (2-4)

Hydrograph type = SCS Runoff Peak discharge = 8.127 cfs

Storm frequency = 100 yrs Time interval = 6 min

Drainage area = 1.161 ac Curve number = 92

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 7.68in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 0.610 acft

DA-2F (2-4)

Q (cfs) Hyd. No. 19 - 100 Yr Q(cfs)
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 K 2.00
0.00 — E— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)

Hyd No. 19
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 20

DA-2G (2-5)

Hydrograph type = SCS Runoff Peak discharge = 8.505 cfs

Storm frequency = 100 yrs Time interval = 6 min

Drainage area = 1.215ac Curve number = 92

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 7.68in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 0.639 acft

DA-2G (2-5)

Q (cfs) Hyd. No. 20 - 100 Yr Q(cfs)
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 K 2.00
0.00 — EE— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)

Hyd No. 20
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Hyd. No. 21
DA-2H (2-3)
Hydrograph type = SCS Runoff Peak discharge = 3.682 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 0.526 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 7.68in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.276 acft
DA-2H (2-3)

Q (cfs) Hyd. No. 21 - 100 Yr Q(cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00

| e A
0.00 —_— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 21



Hydrograph Plot 232

Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:31 PM
Hyd. No. 22

DA-2A to DA-2D

Hydrograph type = Combine Peak discharge = 106.55 cfs

Storm frequency = 100 yrs Time interval = 6 min

Inflow hyds. = 14,15, 16, 17

Hydrograph Volume = 7.973 acft

DA-2A to DA-2D

Q (cfs) Hyd. No. 22 - 100 Yr Q(cfs)
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 20.00

J k\
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 22

Hyd No. 14
Hyd No. 17

Hyd No. 15

Hyd No. 16
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 23
DA-2 TOTAL
Hydrograph type = Combine Peak discharge = 133.20 cfs
Storm frequency = 100 yrs Time interval = 6 min
Inflow hyds. = 18,19, 20, 21, 22
Hydrograph Volume = 9.960 acft
DA-2 TOTAL

Q (cfs) Hyd. No. 23 - 100 Yr Q(cfs)
140.00 140.00
120.00 \ 120.00
100.00 I \ 100.00

80.00 ) \ 80.00

60.00 / \ 60.00

40.00 / \ 40.00

20.00 J \ 20.00

ey N ——
0.00 _— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 23 Hyd No. 18 Hyd No. 19 Hyd No. 20
Hyd No. 21 Hyd No. 22
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Hyd. No. 24
DA-3A (3-2)
Hydrograph type = SCS Runoff Peak discharge = 10.12 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 1.446 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 7.68in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 0.760 acft
DA-3A (3-2)
Q (cfs) Hyd. No. 24 - 100 Yr Q(cfs)
12.00 12.00
10.00 10.00
8.00 / \ 8.00
6.00 / \ 6.00
4.00 / \ 4.00
2.00 J \ 2.00
0.00 S a— EEE— LSS 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 24
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Hyd. No. 25

DA-3B (3-3)

Hydrograph type = SCS Runoff Peak discharge = 4.165 cfs

Storm frequency = 100 yrs Time interval = 6 min

Drainage area = 0.595 ac Curve number = 92

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 7.68in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 0.313 acft

DA-3B (3-3)

Q (cfs) Hyd. No. 25 - 100 Yr Q(cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 K 1.00
0.00 — I 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 25
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Hyd. No. 26
DA-3C (3-5)
Hydrograph type = SCS Runoff Peak discharge = 17.03 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 2433 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 7.68in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 1.279 acft
DA-3C (3-5)
Q (cfs) Hyd. No. 26 - 100 Yr Q(cfs)
18.00 18.00
15.00 s 15.00
12.00 ’ \ 12.00
9.00 } \ 9.00
6.00 / \ 6.00
3.00 ) \ 3.00
0.00 — E— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 26
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Hyd. No. 27

DA-3D (3-4)

Hydrograph type = SCS Runoff Peak discharge = 6.048 cfs

Storm frequency = 100 yrs Time interval = 6 min

Drainage area = 0.864 ac Curve number = 92

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 7.68in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 0.454 acft

DA-3D (3-4)

Q (cfs) Hyd. No. 27 - 100 Yr Q(cfs)
7.00 7.00
6.00 6.00
5.00 H 5.00
4.00 / \ 4.00
3.00 ) \ 3.00
2.00 / \ 2.00
1.00 / \ 1.00
0.00 — | E— 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 27
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Hyd. No. 28

DA-3 TOTAL

Hydrograph type = Combine Peak discharge = 37.37 cfs

Storm frequency = 100 yrs Time interval = 6 min

Inflow hyds. = 24, 25, 26, 27

Hydrograph Volume = 2.805 acft

DA-3 TOTAL
Q (cfs) Hyd. No. 28 - 100 Yr Q(cfs)
40.00 40.00
30.00 30.00
20.00 \ 20.00
10.00 L 10.00
L\
0.00 = — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 28 Hyd No. 24 Hyd No. 25 Hyd No. 26

Hyd No. 27
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Hyd. No. 29

DA-4A (4)

Hydrograph type = SCS Runoff Peak discharge = 4.263 cfs

Storm frequency = 100 yrs Time interval = 6 min

Drainage area = 0.609 ac Curve number = 92

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 7.68in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 0.320 acft

DA-4A (4)

Q (cfs) Hyd. No. 29 - 100 Yr Q(cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 K 1.00
0.00 — EE— 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 29
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Hyd. No. 30

DA-4B (4)

Hydrograph type = SCS Runoff Peak discharge = 6.321 cfs

Storm frequency = 100 yrs Time interval = 6 min

Drainage area = 0.903 ac Curve number = 92

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) =15.00 min

Total precip. = 7.68in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 0.475 acft

DA-4B (4)

Q (cfs) Hyd. No. 30 -- 100 Yr Q(cfs)
7.00 7.00
6.00 \ 6.00
5.00 ( \ 5.00
4.00 / \ 4.00
3.00 / \ 3.00
2.00 / \ 2.00
1.00 / \ 1.00
0.00 — E— 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 30
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Hyd. No. 31
DA-4 TOTAL
Hydrograph type = Combine Peak discharge = 10.58 cfs
Storm frequency = 100 yrs Time interval = 6 min
Inflow hyds. = 29,30
Hydrograph Volume = 0.795 acft
DA-4 TOTAL
Q (cfs) Hyd. No. 31 - 100 Yr Q(cfs)
12.00 12.00
10.00 \ 10.00
8.00 / \ 8.00
6.00 / \\ 6.00
4.00 // \\\ 4.00
2.00 2// K 2.00
0.00 —— —— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 31 Hyd No. 29 Hyd No. 30
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Hyd. No. 32
DA-5 (CH)
Hydrograph type = SCS Runoff Peak discharge = 96.16 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 15.067 ac Curve number = 84.8
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 7.68in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 6.923 acft
DA-5 (CH)

Q (cfs) Hyd. No. 32 - 100 Yr Q(cfs)
100.00 100.00
90.00 \ 90.00
80.00 ‘ 80.00
70.00 ( ‘ 70.00
60.00 , ‘ 60.00
50.00 , \ 50.00
40.00 ) \ 40.00
30.00 / \ 30.00
20.00 / \ 20.00
10.00 10.00

/ \\
0.00 . — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 32
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Hyd. No. 33
DA-6 (CH)
Hydrograph type = SCS Runoff Peak discharge = 21.02 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 3.003 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) =15.00 min
Total precip. = 7.68in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 1.578 acft
DA-6 (CH)
Q (cfs) Hyd. No. 33 - 100 Yr Q(cfs)
24.00 24.00
20.00 \ 20.00
16.00 / \ 16.00
12.00 ] \ 12.00
8.00 / \ 8.00
4.00 J k 4.00
0.00 R — e 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 33
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Hyd. No. 34

Total for SWDO

Hydrograph type = Combine Peak discharge = 47.71 cfs

Storm frequency = 100 yrs Time interval = 6 min

Inflow hyds. =1,2

Hydrograph Volume = 3.635 acft

Total for SWDO

Q (cfs) Hyd. No. 34 - 100 Yr Q(cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
N
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 34 Hyd No. 1 Hyd No. 2
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Hyd. No. 35
W3 with DA-1B (1-1)
Hydrograph type = Combine Peak discharge = 22.51 cfs
Storm frequency = 100 yrs Time interval = 6 min
Inflow hyds. = 3,12
Hydrograph Volume = 1.671 acft
W3 with DA-1B (1-1)
Q (cfs) Hyd. No. 35 - 100 Yr Q(cfs)
24.00 24.00
20.00 \ 20.00
16.00 } \ 16.00
12.00 } \ 12.00
8.00 / \ 8.00
4.00 \ 4.00
/2/ I —
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 35 Hyd No. 3 Hyd No. 12
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Hydraflow Hydrographs by Intelisolve

Hyd. No. 36
W5 with DA-1A (1-2)

Thursday, Sep 6 2007, 3:31 PM

Hydrograph type = Combine Peak discharge = 16.46 cfs
Storm frequency = 100 yrs Time interval = 6 min
Inflow hyds. = 5,11
Hydrograph Volume = 1.230 acft
W5 with DA-1A (1-2)
Q (cfs) Hyd. No. 36 -- 100 Yr Q(cfs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 K 3.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 36 Hyd No. 5 Hyd No. 11
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Hyd. No. 37
Total for SWD1
Hydrograph type = Combine Peak discharge =
Storm frequency = 100 yrs Time interval =
Inflow hyds. = 35, 36
Hydrograph Volume = 2.902 acft
Total for SWD1
Q (cfs) Hyd. No. 37 - 100 Yr Q(cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
N
0.00 e 0.00
0 2 4 6 8 10 14 16
Time (hrs)
Hyd No. 37 Hyd No. 35 Hyd No. 36
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Hydraflow Hydrographs by Intelisolve

Hyd. No. 38
Total to West Ditch

Thursday, Sep 6 2007, 3:31 PM

Hydrograph type = Combine Peak discharge = 104.64 cfs
Storm frequency = 100 yrs Time interval = 6 min
Inflow hyds. = 4,34, 37
Hydrograph Volume = 7.811 acft
Total to West Ditch
Q (cfs) Hyd. No. 38 - 100 Yr Q(cfs)
120.00 120.00
100.00 \ 100.00
80.00 / \ 80.00
60.00 ] \ 60.00
40.00 / \ 40.00
20.00 \ 20.00
JL\\
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 38 Hyd No. 4 Hyd No. 34 Hyd No. 37
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Hyd. No. 39
Proposed West Ditch
Hydrograph type = Reach Peak discharge =
Storm frequency = 100 yrs Time interval =
Inflow hyd. No. = 38 Section type = Trapezoidal
Reach length = 1202.1 ft Channel slope =
Manning's n = 0.050 Bottom width =
Side slope = 4.0:1 Max. depth =
Rating curve x = 0.720 Rating curve m =
Ave. velocity = 1.76 ft/s Routing coeff. =
Modified Att-Kin routing method used. Hydrograph Volume = 7.811 acft
Proposed West Ditch
Q (cfs) Hyd. No. 39 - 100 Yr Q(cfs)
120.00 120.00
100.00 100.00
80.00 80.00
60.00 60.00
40.00 40.00
20.00 20.00
0.00 0.00
0 2 4 6 18 20
Time (hrs)

Hyd No. 39

Hyd No. 38
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Hyd. No. 40

DA-2D with DA-2E (2-6)

Hydrograph type = Combine Peak discharge = 27.18 cfs

Storm frequency = 100 yrs Time interval = 6 min

Inflow hyds. = 17,18

Hydrograph Volume = 2.027 acft

DA-2D with DA-2E (2-6)

Q (cfs) Hyd. No. 40 - 100 Yr Q(cfs)
28.00 28.00
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 J \& 4.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 40

Hyd No. 17

Hyd No. 18



Hydrograph Plot 251

Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:31 PM
Hyd. No. 41

Total for SWD2

Hydrograph type = Combine Peak discharge = 54.01 cfs

Storm frequency = 100 yrs Time interval = 6 min

Inflow hyds. = 15, 16, 19, 20, 21, 40

Hydrograph Volume = 4.015 acft

Total for SWD2

Q (cfs) Hyd. No. 41 - 100 Yr Q(cfs)
60.00 60.00
50.00 \ 50.00
40.00 } \ 40.00
30.00 ] \ 30.00
20.00 / \ 20.00
10.00 J \ 10.00
JM e ———
0.00 — = — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 41 Hyd No. 15 Hyd No. 16 Hyd No. 19

Hyd No. 20 Hyd No. 21 Hyd No. 40



Hydrograph Plot 252

Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:31 PM
Hyd. No. 42

Total for SWD3

Hydrograph type = Combine Peak discharge = 37.37 cfs

Storm frequency = 100 yrs Time interval = 6 min

Inflow hyds. = 24, 25, 26, 27

Hydrograph Volume = 2.805 acft

Total for SWD3

Q (cfs) Hyd. No. 42 - 100 Yr Q(cfs)
40.00 40.00
30.00 30.00
20.00 \ 20.00
10.00 L 10.00
L\
0.00 = — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 42 Hyd No. 24 Hyd No. 25 Hyd No. 26

Hyd No. 27



Hydrograph Plot 253

Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:31 PM
Hyd. No. 43

NW1 with DA-4A (4-2)

Hydrograph type = Combine Peak discharge = 32.61 cfs

Storm frequency = 100 yrs Time interval = 6 min

Inflow hyds. = 6,29

Hydrograph Volume = 2.507 acft

NW1 with DA-4A (4-2)

Q (cfs) Hyd. No. 43 - 100 Yr Q(cfs)
35.00 35.00
30.00 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 10.00
5.00 % \K 5.00
0.00 JL 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 43 Hyd No. 6 Hyd No. 29




Hydrograph Plot 254

Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:31 PM
Hyd. No. 44

NW2 with DA-4B (4-1)

Hydrograph type = Combine Peak discharge = 9.047 cfs

Storm frequency = 100 yrs Time interval = 6 min

Inflow hyds. = 7,30

Hydrograph Volume = 0.685 acft

NW2 with DA-4B (4-1)

Q (cfs) Hyd. No. 44 - 100 Yr Q(cfs)
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 K 2.00
J \\

0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)
Hyd No. 44 Hyd No. 7 Hyd No. 30




Hydrograph Plot 255

Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:31 PM
Hyd. No. 45

Total for SWD4

Hydrograph type = Combine Peak discharge = 41.66 cfs

Storm frequency = 100 yrs Time interval = 6 min

Inflow hyds. = 43, 44

Hydrograph Volume = 3.192 acft

Total for SWD4

Q (cfs) Hyd. No. 45 - 100 Yr Q(cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 L 10.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 45 Hyd No. 43 Hyd No. 44




Hydrograph Plot 256

Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:31 PM
Hyd. No. 46
Total to Pond
Hydrograph type = Combine Peak discharge = 170.57 cfs
Storm frequency = 100 yrs Time interval = 6 min
Inflow hyds. = 14,41,42
Hydrograph Volume = 12.765 acft
Total to Pond

Q (cfs) Hyd. No. 46 - 100 Yr Q(cfs)
180.00 180.00
160.00 \ 160.00
140.00 ) ‘ 140.00
120.00 ’ ‘ 120.00
100.00 ' \ 100.00

80.00 ) \ 80.00

60.00 / \\ 60.00

40.00 / \ 40.00

20.00 ‘//J 20.00

& ]
0.00 —_— — —_— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 46 Hyd No. 14 Hyd No. 41 Hyd No. 42




Hydrograph Plot

257

Hydraflow Hydrographs by Intelisolve

Hyd. No. 47

Proposed Pond

Hydrograph type = Reservoir
Storm frequency = 100 yrs
Inflow hyd. No. 46

Reservoir name Proposed Pond

Peak discharge
Time interval
Max. Elevation
Max. Storage

Thursday, Sep 6 2007, 3:31 PM

21.23 cfs
6 min

1388.82 ft
8.130 acft

Storage Indication method used.

Proposed Pond

Hydrograph Volume = 5.864 acft

Q (cfs) Hyd. No. 47 - 100 Yr Q(cfs)
180.00 180.00
160.00 160.00
140.00 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 I 60.00

40.00 / L 40.00

20.00 ’/ / 20.00

0.00 ] 0.00
0 3 6 9 12 15 18 21 24 27 30
Time (hrs)
Hyd No. 47 Hyd No. 46



Hydrograph Plot 258

Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:31 PM
Hyd. No. 48

N, NE, SE, DA-5, DA-6, & SWD4

Hydrograph type = Combine Peak discharge = 943.44 cfs

Storm frequency = 100 yrs Time interval = 6 min

Inflow hyds. = 8,9, 10, 32, 33, 45

Hydrograph Volume = 68.746 acft

N, NE, SE, DA-5, DA-6, & SWD4

Q (cfs) Hyd. No. 48 - 100 Yr Q(cfs)
945.00 945.00
810.00 ‘ 810.00
675.00 \ 675.00
540.00 \ 540.00
405.00 / \\ 405.00
270.00 // \\ 270.00
135.00 \ 135.00

%/j \gix\
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

Hyd No. 48

Hyd No. 8 Hyd No. 9 Hyd No. 10
Hyd No. 32 Hyd No. 33 Hyd No. 45




Hydrograph Plot
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 49
Route All to Proposed Channel
Hydrograph type = Combine Peak discharge = 994.89 cfs
Storm frequency = 100 yrs Time interval = 6 min
Inflow hyds. = 39,47, 48
Hydrograph Volume = 82.420 acft
Route All to Proposed Channel
Q (cfs) Hyd. No. 49 - 100 Yr Q(cfs)
1001.00 1001.00
858.00 858.00
715.00 715.00
572.00 572.00
429.00 429.00
286.00 / \ 286.00
143.00 / \ 143.00
%
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 49 Hyd No. 39 Hyd No. 47 Hyd No. 48



Hydrograph Plot
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Hydraflow Hydrographs by Intelisolve

Thursday, Sep 6 2007, 3:31 PM

Hyd. No. 50
Proposed Channel

Hydrograph type = Reach Peak discharge = 862.61 cfs

Storm frequency = 100 yrs Time interval = 6 min

Inflow hyd. No. = 49 Section type = Trapezoidal

Reach length = 2296.0 ft Channel slope =02%

Manning's n = 0.030 Bottom width = 20.0ft

Side slope = 4.0:1 Max. depth =40t

Rating curve x = 0.301 Rating curve m = 1.432

Ave. velocity = 3.47 ft/s Routing coeff. = 0.5602

Modified Att-Kin routing method used. Hydrograph Volume = 82.419 acft

Proposed Channel
Q (cfs) Hyd. No. 50 - 100 Yr Q(cfs)

1001.00 1001.00
858.00 858.00
715.00 \\ 715.00
572.00 \\ 572.00
429.00 \\ 429.00
286.00 / / \\ 286.00

143.00 \ 143.00

0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
Hyd No. 50 Hyd No. 49




Pond Report

Hydraflow Hydrographs by Intelisolve Thursday, Sep 6 2007, 3:33 PM

Pond No. 1 - Proposed Pond
Pond Data
Pond storage is based on known contour areas. Average end area method used.

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (acft) Total storage (acft)
0.00 1382.00 42,111 0.000 0.000
1.00 1383.00 44,508 0.994 0.994
2.00 1384.00 46,962 1.050 2.044
3.00 1385.00 49,472 1.107 3.151
4.00 1386.00 52,039 1.165 4.316
5.00 1387.00 54,663 1.225 5.541
6.00 1388.00 63,816 1.360 6.901
7.00 1389.00 67,653 1.509 8.410
8.00 1390.00 71,591 1.598 10.008
9.00 1391.00 75,629 1.690 11.698
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [D] [A] [B] [C] [D]
Rise (in) = 24.00 0.00 0.00 0.00 Crest Len (ft) = 10.00 20.00 0.00 0.00
Span (in) = 24.00 0.00 0.00 0.00 Crest EI. (ft) = 1388.00 1388.94 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 3.33 2.60 0.00 0.00
Invert El. (ft) = 1384.00 0.00 0.00 0.00 Weir Type = Riser Broad - -
Length (ft) = 150.00 0.00 0.00 0.00 Multi-Stage = Yes No No No
Slope (%) = 0.01 0.00 0.00 0.00
N-Value = .013 .013 .013 .013
Orif. Coeff. = 0.60 0.60 0.60 0.60
Multi-Stage = n/a No No No Exfiltration = 0.000 in/hr (Contour) Tailwater Elev. = 0.00 ft
Note: Culvert/Orifice outflows have been analyzed under inlet and outlet control. Weir riser checked for orifice conditions.
Stage (ft) Stage / Storage Stage (ft)
10.00 10.00
-
8.00 8.00
6.00 | 6.00

4.00 4.00

2.00

2.00 /

0.00 0.00
0.000 1.000 2.000 3.000 4.000 5.000 6.000 7.000 8.000 9.000 10.000 11.000 12.000

Storage (acft)

Storage



Pond

Report

Hydraflow Hydrographs by Intelisolve

Pond No.

1 - Proposed Pond

Pond Data

Pond storage is based on known contour areas. Average end area method used.

Thursday, Sep 6 2007, 3:33 PM

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (acft) Total storage (acft)
0.00 1382.00 42,111 0.000 0.000
1.00 1383.00 44,508 0.994 0.994
2.00 1384.00 46,962 1.050 2.044
3.00 1385.00 49,472 1.107 3.151
4.00 1386.00 52,039 1.165 4.316
5.00 1387.00 54,663 1.225 5.541
6.00 1388.00 63,816 1.360 6.901
7.00 1389.00 67,653 1.509 8.410
8.00 1390.00 71,591 1.598 10.008
9.00 1391.00 75,629 1.690 11.698
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [D] [A] [B] [C] [D]
Rise (in) = 24.00 0.00 0.00 0.00 Crest Len (ft) = 10.00 20.00 0.00 0.00
Span (in) = 24.00 0.00 0.00 0.00 Crest EI. (ft) = 1388.00 1388.94 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 3.33 2.60 0.00 0.00
Invert El. (ft) = 1384.00 0.00 0.00 0.00 Weir Type = Riser Broad - -
Length (ft) = 150.00 0.00 0.00 0.00 Multi-Stage = Yes No No No
Slope (%) = 0.01 0.00 0.00 0.00
N-Value = .013 .013 .013 .013
Orif. Coeff. = 0.60 0.60 0.60 0.60
Multi-Stage = n/a No No No Exfiltration = 0.000 in/hr (Contour) Tailwater Elev. = 0.00 ft
Note: Culvert/Orifice outflows have been analyzed under inlet and outlet control. Weir riser checked for orifice conditions.
Stage (ft) Stage / Discharge Stage (ft)
10.00 10.00
[
[ —
[ —
[ —
8.00 8.00
//
6.00 ] 6.00
4.00 4.00
2.00 2.00
0.00 0.00
0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00 180.00 200.00

Total Q

Discharge (cfs)



NORTHBOROUGH 3RD ADDITION REPLAT

EXHIBIT 3-2



Hydraflow Plan View

Cutfall

Project file: SWDO0.stm

IDF file: SedgwickCo.IDF

No. Lines: 3

09-07-2007




Hydraflow Storm Sewer Inventory Report Page 1
Line Alignment Flow Data Physical Data Line ID
No.
Dnstr Line Defl Junc | Known | Drng Runoff | Inlet Invert Line Invert Line Line N J-loss | Inlet/
line length | angle type Q area coeff time El Dn slope El Up size type value coeff Rim EIl
No. (ft) (deg) (cfs) (ac) © (min) (ft) (%) (ft) (in) (n) (K) (ft)
1 End 63.0 -107.0 | MH 0.00 0.00 0.00 0.0 1384.50 | 1.40 1385.38 | 36 Cir 0.013 0.45 1390.90
2 1 107.0 -251 Curb 5.06 0.00 0.00 0.0 1386.38 | 1.00 1387.45 | 24 Ellip 0.013 0.50 1391.30
38
3 2 35.0 27 DrGrt 15.67 0.00 0.00 0.0 1387.65 | 1.00 1388.00 | 24 Cir 0.013 1.00 1392.50

Project File: SWDO 2-Year.stm

IDF File: SedgwickCo.IDF

Total number of lines: 3

Date: 09-07-2007




Hydraflow Summary Report

Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No.
1 20.73 36 c 63.0 1384.50 1385.38 1.397 1385.95 1386.83 0.26 End
2 20.73 24 x38e 107.0 1386.38 1387.45 1.000 1387.18* 1390.17* | 0.13 1
3 15.67 24 ¢ 35.0 1387.65 1388.00 1.000 1390.30* 1390.47* | 0.39 2

Project File: SWDO0 2-Year.stm

IDF File: SedgwickCo.IDF

Total No. Lines: 3

Run Date: 09-07-2007

NOTES: c = circular; e = elliptical; b =box; Return period = 2 Yrs.; * Indicates surcharge condition.




Hydraflow Inlet Report Page 1
Line Inlet ID Q= Q Q Q Junc Curb Inlet Grate Inlet Gutter Inlet Byp
No CIA carry | capt byp | type line

Ht L area L w So w Sw Sx n depth | spread | depth | spread | Dep No

(cfs) (cfs) | (cfs) | (cfs) (in) (ft) | (sqft) | (ft) (ft) (ft/ft) | (ft) (ft/ft) | (ft/ft) (ft) (ft) (ft) (ft) (in)
1 0.00 0.00 |0.00 |[0.00 |MH 00 |0.00 |0.00 |0.00 |0.00 |Sag 0.00 |0.000 | 0.000 | 0.000 | 0.00 | 0.00 0.00 | 0.00 0.0 Off
2 5.06* | 0.00 |5.06 |0.00 |Curb 40 |5.00 |[0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 |0.000 | 0.66 | 10.40 0.48 | 10.40 2.00 Off
3 15.67* |0.00 |15.67 |0.00 |DrGrt | 0.0 |0.00 |520 |4.00 |4.00 |Sag 4.00 |0.020 |0.020 | 0.000 | 0.57 | 61.42 0.57 | 61.42 0.0 Off

Project File: SWDO0 2-Year.stm

|-D-F File: SedgwickCo.IDF

Total number of lines: 3

Run Date: 09-07-2007

NOTES: Inlet N-Values = 0.016 ; Intensity = 51.03 / (Inlet time + 10.80) # 0.80; Return period = 2 Yrs. ; * Indicates Known Q added




Hydraflow Storm Sewer Inventory Report Page 1
Line Alignment Flow Data Physical Data Line ID
No.
Dnstr Line Defl Junc | Known | Drng Runoff | Inlet Invert Line Invert Line Line N J-loss | Inlet/
line length | angle type Q area coeff time El Dn slope El Up size type value coeff Rim EIl
No. (ft) (deg) (cfs) (ac) © (min) (ft) (%) (ft) (in) (n) (K) (ft)
1 End 63.0 -107.0 | MH 0.00 0.00 0.00 0.0 1384.50 | 1.40 1385.38 | 36 Cir 0.013 0.45 1390.90
2 1 107.0 -251 Curb 6.86 0.00 0.00 0.0 1386.38 | 1.00 1387.45 | 24 Ellip 0.013 0.50 1391.30
38
3 2 35.0 27 DrGrt 20.27 0.00 0.00 0.0 1387.65 | 1.00 1388.00 | 24 Cir 0.013 1.00 1392.50

Project File: SWDO 5-Year.stm

IDF File: SedgwickCo.IDF

Total number of lines: 3

Date: 09-07-2007




Hydraflow Summary Report

Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No.
1 27.13 36 c 63.0 1384.50 1385.38 1.397 1386.16 1387.04 0.32 End
2 27.13 24 x38e 107.0 1386.38 1387.45 1.000 1387.38* 1389.94* | 0.23 1
3 20.27 24 ¢ 35.0 1387.65 1388.00 1.000 1390.17* 1390.45* | 0.65 2

Project File: SWDO0 5-Year.stm

IDF File: SedgwickCo.IDF

Total No. Lines: 3

Run Date: 09-07-2007

NOTES: c = circular; e = elliptical; b =box; Return period = 5 Yrs.; * Indicates surcharge condition.




Hydraflow Inlet Report Page 1
Line Inlet ID Q= Q Q Q Junc Curb Inlet Grate Inlet Gutter Inlet Byp
No CIA carry | capt byp | type line

Ht L area L w So w Sw Sx n depth | spread | depth | spread | Dep No

(cfs) (cfs) | (cfs) | (cfs) (in) (ft) | (sqft) | (ft) (ft) (ft/ft) | (ft) (ft/ft) | (ft/ft) (ft) (ft) (ft) (ft) (in)
1 0.00 0.00 |0.00 |[0.00 |MH 00 |0.00 |0.00 |0.00 |0.00 |Sag 0.00 |0.000 | 0.000 | 0.000 | 0.00 | 0.00 0.00 | 0.00 0.0 Off
2 6.86* | 0.00 |6.86 |0.00 |Curb 40 |5.00 |[0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 |0.000 | 0.69 | 11.47 0.51 11.47 2.00 Off
3 20.27* | 0.00 |20.27 |0.00 |DrGrt | 0.0 |0.00 |520 |4.00 |4.00 |Sag 4.00 |0.020 |0.020 | 0.000 | 0.68 | 72.17 0.68 | 72.17 0.0 Off

Project File: SWDO 5-Year.stm

|-D-F File: SedgwickCo.IDF

Total number of lines: 3

Run Date: 09-07-2007

NOTES: Inlet N-Values = 0.016 ; Intensity = 66.04 / (Inlet time + 12.90) # 0.80; Return period = 5 Yrs.; * Indicates Known Q added




Hydraflow Storm Sewer Inventory Report Page 1
Line Alignment Flow Data Physical Data Line ID
No.
Dnstr Line Defl Junc | Known | Drng Runoff | Inlet Invert Line Invert Line Line N J-loss | Inlet/
line length | angle type Q area coeff time El Dn slope El Up size type value coeff Rim EIl
No. (ft) (deg) (cfs) (ac) © (min) (ft) (%) (ft) (in) (n) (K) (ft)
1 End 63.0 -107.0 | MH 0.00 0.00 0.00 0.0 1384.50 | 1.40 1385.38 | 36 Cir 0.013 0.45 1390.90
2 1 107.0 -251 Curb 8.21 0.00 0.00 0.0 1386.38 | 1.00 1387.45 | 24 Ellip 0.013 0.50 1391.30
38
3 2 35.0 27 DrGrt 23.70 0.00 0.00 0.0 1387.65 | 1.00 1388.00 | 24 Cir 0.013 1.00 1392.50

Project File: SWDO 10-Year.stm

IDF File: SedgwickCo.IDF

Total number of lines: 3

Date: 09-07-2007




Hydraflow Summary Report

Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No.
1 31.91 36 c 63.0 1384.50 1385.38 1.397 1386.30 1387.18 0.36 End
2 31.91 24 x38e 107.0 1386.38 1387.45 1.000 1387.58* 1389.62* | 0.32 1
3 23.70 24 ¢ 35.0 1387.65 1388.00 1.000 1389.94* 1390.32* | 0.88 2

Project File: SWDO0 10-Year.stm

IDF File: SedgwickCo.IDF

Total No. Lines:

3

Run Date: 09-07-2007

NOTES: c = circular; e = elliptical; b =box; Return period = 10 Yrs.; * Indicates surcharge condition.




Hydraflow Inlet Report Page 1
Line Inlet ID Q= Q Q Q Junc Curb Inlet Grate Inlet Gutter Inlet Byp
No CIA carry | capt byp | type line

Ht L area L w So w Sw Sx n depth | spread | depth | spread | Dep No

(cfs) (cfs) | (cfs) | (cfs) (in) (ft) | (sqft) | (ft) (ft) (ft/ft) | (ft) (ft/ft) | (ft/ft) (ft) (ft) (ft) (ft) (in)
1 0.00 0.00 |0.00 |[0.00 |MH 00 |0.00 |0.00 |0.00 |0.00 |Sag 0.00 |0.000 | 0.000 | 0.000 | 0.00 | 0.00 0.00 | 0.00 0.0 Off
2 8.21* |0.00 |821 |0.00 |Curb 40 |5.00 |[0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 |0.000 | 0.80 | 15.23 0.62 | 15.23 2.00 Off
3 23.70* | 0.00 |23.70 |0.00 |DrGrt | 0.0 |0.00 |520 |4.00 |4.00 |Sag 4.00 |0.020 |0.020 | 0.000 | 0.76 | 79.67 0.76 | 79.67 0.0 Off

Project File: SWDO 10-Year.stm

|-D-F File: SedgwickCo.IDF

Total number of lines: 3

Run Date: 09-07-2007

NOTES: Inlet N-Values = 0.016 ; Intensity = 81.20 / (Inlet time + 14.50) » 0.81;

Return period = 10 Yrs. ; * Indicates Known Q added




Hydraflow Storm Sewer Inventory Report Page 1
Line Alignment Flow Data Physical Data Line ID
No.
Dnstr Line Defl Junc | Known | Drng Runoff | Inlet Invert Line Invert Line Line N J-loss | Inlet/
line length | angle type Q area coeff time El Dn slope El Up size type value coeff Rim EIl
No. (ft) (deg) (cfs) (ac) © (min) (ft) (%) (ft) (in) (n) (K) (ft)
1 End 63.0 -107.0 | MH 0.00 0.00 0.00 0.0 1384.50 | 1.40 1385.38 | 36 Cir 0.013 0.45 1390.90
2 1 107.0 -251 Curb 10.00 0.00 0.00 0.0 1386.38 | 1.00 1387.45 | 24 Ellip 0.013 0.50 1391.30
38
3 2 35.0 27 DrGrt 28.25 0.00 0.00 0.0 1387.65 | 1.00 1388.00 | 24 Cir 0.013 1.00 1392.50

Project File: SWDO0 25-Year.stm

IDF File: SedgwickCo.IDF

Total number of lines: 3

Date: 09-07-2007




Hydraflow Summary Report

Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No.
1 38.25 36 c 63.0 1384.50 1385.38 1.397 1386.47 1387.35 0.42 End
2 38.25 24 x38e 107.0 1386.38 1387.45 1.000 1387.77 1388.55 1.46 1
3 28.25 24 ¢ 35.0 1387.65 1388.00 1.000 1390.01* 1390.56* 1.26 2

Project File: SWDO0 25-Year.stm

IDF File: SedgwickCo.IDF

Total No. Lines:

3

Run Date: 09-07-2007

NOTES: c = circular; e = elliptical; b =box; Return period = 25 Yrs.; * Indicates surcharge condition.




Hydraflow Inlet Report Page 1
Line Inlet ID Q= Q Q Q Junc Curb Inlet Grate Inlet Gutter Inlet Byp
No CIA carry | capt byp | type line

Ht L area L w So w Sw Sx n depth | spread | depth | spread | Dep No

(cfs) (cfs) | (cfs) | (cfs) (in) (ft) | (sqft) | (ft) (ft) (ft/ft) | (ft) (ft/ft) | (ft/ft) (ft) (ft) (ft) (ft) (in)
1 0.00 0.00 |0.00 |[0.00 |MH 00 |0.00 |0.00 |0.00 |0.00 |Sag 0.00 |0.000 | 0.000 | 0.000 | 0.00 | 0.00 0.00 | 0.00 0.0 Off
2 10.00* [ 0.00 |10.00 | 0.00 | Curb 40 |5.00 |[0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 |0.000 | 0.98 | 21.25 0.80 | 21.25 2.00 Off
3 28.25* | 0.00 |28.25 |0.00 |DrGrt | 0.0 |0.00 |520 |4.00 |4.00 |Sag 4.00 |0.020 |0.020 | 0.000 | 1.02 | 106.22 | 1.02 | 106.22 | 0.0 Off

Project File: SWDO0 25-Year.stm

|-D-F File: SedgwickCo.IDF

Total number of lines: 3

Run Date: 09-07-2007

NOTES: Inlet N-Values = 0.016 ; Intensity = 100.26 / (Inlet time + 15.90) » 0.81;

Return period = 25 Yrs. ; * Indicates Known Q added




Hydraflow Storm Sewer Inventory Report

Page 1

Line Alignment Flow Data Physical Data Line ID
No.
Dnstr Line Defl Junc | Known | Drng Runoff | Inlet Invert Line Invert Line Line N J-loss | Inlet/
line length | angle type Q area coeff time El Dn slope El Up size type value coeff Rim EIl
No. (ft) (deg) (cfs) (ac) © (min) (ft) (%) (ft) (in) (n) (K) (ft)
1 End 63.0 -107.0 | MH 0.00 0.00 0.00 0.0 1384.50 | 1.40 1385.38 | 36 Cir 0.013 0.45 1390.90
2 1 107.0 -251 Curb 12.68 0.00 0.00 0.0 1386.38 | 1.00 1387.45 | 24 Ellip 0.013 0.50 1391.30
38
3 2 35.0 27 DrGrt 35.04 0.00 0.00 0.0 1387.65 | 1.00 1388.00 | 24 Cir 0.013 1.00 1392.50

Project File: SWDO0 100-Year.stm

IDF File: SedgwickCo.IDF

Total number of lines: 3

Date: 09-07-2007




Hydraflow Summary Report

Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No.
1 47.72 36 c 63.0 1384.50 1385.38 1.397 1386.70 1387.58 0.52 End
2 47.72 24 x38e 107.0 1386.38 1387.45 1.000 1388.10 1389.15 0.88 1
3 35.04 24 ¢ 35.0 1387.65 1388.00 1.000 1390.03* 1390.87* 1.93 2

Project File: SWDO0 100-Year.stm

IDF File: SedgwickCo.IDF

Total No. Lines: 3

Run Date: 09-07-2007

NOTES: c = circular; e = elliptical; b =box; Return period = 100 Yrs.; * Indicates surcharge condition.




Hydraflow Inlet Report Page 1
Line Inlet ID Q= Q Q Q Junc Curb Inlet Grate Inlet Gutter Inlet Byp
No CIA carry | capt byp | type line

Ht L area L w So w Sw Sx n depth | spread | depth | spread | Dep No

(cfs) (cfs) | (cfs) | (cfs) (in) (ft) | (sqft) | (ft) (ft) (ft/ft) | (ft) (ft/ft) | (ft/ft) (ft) (ft) (ft) (ft) (in)
1 0.00 0.00 |0.00 |[0.00 |MH 00 |0.00 |0.00 |0.00 |0.00 |Sag 0.00 |0.000 | 0.000 | 0.000 | 0.00 | 0.00 0.00 | 0.00 0.0 Off
2 12.68* [0.00 |12.68 | 0.00 |Curb 40 |5.00 |[0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 |0.000 | 1.32 | 3248 114 | 3248 2.00 Off
3 35.04* | 0.00 |35.04 |0.00 |DrGrt | 0.0 |0.00 |520 |4.00 |4.00 |Sag 4.00 |0.020 |0.020 | 0.000 | 1.57 | 161.26 | 1.57 | 161.26 | 0.0 Off

Project File: SWDO 100-Year.stm

|-D-F File: SedgwickCo.IDF

Total number of lines: 3

Run Date: 09-07-2007

NOTES: Inlet N-Values = 0.016 ; Intensity = 126.77 / (Inlet time + 17.20) » 0.81;

Return period = 100 Yrs.; * Indicates Known Q added




Hydraflow Plan View

Cutfall

Project file: SWD1.stm

IDF file: SedgwickCo.IDF

No. Lines: 2

09-07-2007




Hydraflow Storm Sewer Inventory Report

Page 1

Line Alignment Flow Data Physical Data Line ID
No.
Dnstr Line Defl Junc | Known | Drng Runoff | Inlet Invert Line Invert Line Line N J-loss | Inlet/
line length | angle type Q area coeff time El Dn slope El Up size type value coeff Rim EIl
No. (ft) (deg) (cfs) (ac) © (min) (ft) (%) (ft) (in) (n) (K) (ft)
1 End 52.0 -70.9 Curb 9.24 0.00 0.00 0.0 1385.50 | 1.44 1386.25 | 30 Cir 0.013 0.70 1390.73
2 1 48.0 -17.3 Curb 6.90 0.00 0.00 0.0 1386.75 | 1.00 1387.23 | 24 Cir 0.013 1.00 1390.73

Project File: SWD1 2-Year.stm

IDF File: SedgwickCo.IDF

Total number of lines: 2

Date: 09-07-2007




Hydraflow Summary Report

Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No.
1 16.15 30 c 52.0 1385.50 1386.25 1.442 1386.84 1387.59 0.39 End
2 6.90 24 ¢ 48.0 1386.75 1387.23 1.000

1387.99 1388.16 0.36 1

Project File: SWD1 2-Year.stm

IDF File: SedgwickCo.IDF

Total No. Lines: 2

Run Date: 09-07-2007

NOTES: c = circular; e = elliptical; b =box; Return period = 2 Yrs.; * Indicates surcharge condition.




Hydraflow Inlet Report Page 1
Line Inlet ID Q= Q Q Q Junc Curb Inlet Grate Inlet Gutter Inlet Byp
No CIA carry | capt byp | type line

Ht L area L w So w Sw Sx n depth | spread | depth | spread | Dep No

(cfs) (cfs) | (cfs) | (cfs) (in) (ft) | (sqft) | (ft) (ft) (ft/ft) | (ft) (ft/ft) | (ft/ft) (ft) (ft) (ft) (ft) (in)
1 9.24* |0.00 |9.24 |0.00 |Curb 4.0 15.00 |0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 | 0.000 | 0.69 | 11.54 0.51 11.54 2.00 Off
2 6.90* | 0.00 |6.90 |0.00 |Curb 4.0 10.00 |0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 | 0.000 | 0.65 | 10.23 047 | 10.23 2.00 Off

Project File: SWD1 2-Year.stm

|-D-F File: SedgwickCo.IDF

Total number of lines: 2

Run Date: 09-07-2007

NOTES: Inlet N-Values = 0.016 ; Intensity = 51.03 / (Inlet time + 10.80) # 0.80; Return period = 2 Yrs. ; * Indicates Known Q added




Hydraflow Storm Sewer Inventory Report

Page 1

Line Alignment Flow Data Physical Data Line ID
No.
Dnstr Line Defl Junc | Known | Drng Runoff | Inlet Invert Line Invert Line Line N J-loss | Inlet/
line length | angle type Q area coeff time El Dn slope El Up size type value coeff Rim EIl
No. (ft) (deg) (cfs) (ac) © (min) (ft) (%) (ft) (in) (n) (K) (ft)
1 End 52.0 -70.9 Curb 12.39 0.00 0.00 0.0 1385.50 | 1.44 1386.25 | 30 Cir 0.013 0.70 1390.73
2 1 48.0 -17.3 Curb 9.17 0.00 0.00 0.0 1386.75 | 1.00 1387.23 | 24 Cir 0.013 1.00 1390.73

Project File: SWD1 5-Year.stm

IDF File: SedgwickCo.IDF

Total number of lines: 2

Date: 09-07-2007




Hydraflow Summary Report

Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No.
1 21.56 30 c 52.0 1385.50 1386.25 1.442 1387.05 1387.80 0.49 End
2 9.17 24 ¢ 48.0 1386.75 1387.23 1.000 1388.30 1388.30 0.44 1

Project File: SWD1 5-Year.stm

IDF File: SedgwickCo.IDF

Total No. Lines: 2

Run Date: 09-07-2007

NOTES: c = circular; e = elliptical; b =box; Return period = 5 Yrs.; * Indicates surcharge condition.




Hydraflow Inlet Report Page 1
Line Inlet ID Q= Q Q Q Junc Curb Inlet Grate Inlet Gutter Inlet Byp
No CIA carry | capt byp | type line

Ht L area L w So w Sw Sx n depth | spread | depth | spread | Dep No

(cfs) (cfs) | (cfs) | (cfs) (in) (ft) | (sqft) | (ft) (ft) (ft/ft) | (ft) (ft/ft) | (ft/ft) (ft) (ft) (ft) (ft) (in)
1 12.39* | 0.00 |12.39 | 0.00 |Curb 4.0 15.00 |0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 | 0.000 | 0.77 | 14.05 0.59 | 14.05 2.00 Off
2 9.17* |0.00 |9.17 |0.00 |Curb 4.0 10.00 |0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 | 0.000 | 0.72 | 12.37 0.54 | 12.37 2.00 Off

Project File: SWD1 5-Year.stm

|-D-F File: SedgwickCo.IDF

Total number of lines: 2

Run Date: 09-07-2007

NOTES: Inlet N-Values = 0.016 ; Intensity = 66.04 / (Inlet time + 12.90) # 0.80; Return period = 5 Yrs.; * Indicates Known Q added




Hydraflow Storm Sewer Inventory Report

Page 1

Line Alignment Flow Data Physical Data Line ID
No.
Dnstr Line Defl Junc | Known | Drng Runoff | Inlet Invert Line Invert Line Line N J-loss | Inlet/
line length | angle type Q area coeff time El Dn slope El Up size type value coeff Rim EIl
No. (ft) (deg) (cfs) (ac) © (min) (ft) (%) (ft) (in) (n) (K) (ft)
1 End 52.0 -70.9 Curb 14.74 0.00 0.00 0.0 1385.50 | 1.44 1386.25 | 30 Cir 0.013 0.70 1390.73
2 1 48.0 -17.3 Curb 10.86 0.00 0.00 0.0 1386.75 | 1.00 1387.23 | 24 Cir 0.013 1.00 1390.73

Project File: SWD1 10-Year.stm

IDF File: SedgwickCo.IDF

Total number of lines: 2

Date: 09-07-2007




Hydraflow Summary Report

Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No.
1 25.60 30 c 52.0 1385.50 1386.25 1.442 1387.19 1387.94 0.57 End
2 10.86 24 ¢ 48.0 1386.75 1387.23 1.000

1388.51 1388.42 0.49 1

Project File: SWD1 10-Year.stm

IDF File: SedgwickCo.IDF

Total No. Lines: 2

Run Date: 09-07-2007

NOTES: c = circular; e = elliptical; b =box; Return period = 10 Yrs.; * Indicates surcharge condition.




Hydraflow Inlet Report Page 1
Line Inlet ID Q= Q Q Q Junc Curb Inlet Grate Inlet Gutter Inlet Byp
No CIA carry | capt byp | type line

Ht L area L w So w Sw Sx n depth | spread | depth | spread | Dep No

(cfs) (cfs) | (cfs) | (cfs) (in) (ft) | (sqft) | (ft) (ft) (ft/ft) | (ft) (ft/ft) | (ft/ft) (ft) (ft) (ft) (ft) (in)
1 14.74* | 0.00 |14.74 | 0.00 |Curb 4.0 15.00 |0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 | 0.000 | 0.82 | 15.78 0.64 | 15.78 2.00 Off
2 10.86* [ 0.00 |10.86 | 0.00 | Curb 4.0 10.00 |0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 | 0.000 | 0.76 | 13.85 0.58 | 13.85 2.00 Off

Project File: SWD1 10-Year.stm

|-D-F File: SedgwickCo.IDF

Total number of lines: 2

Run Date: 09-07-2007

NOTES: Inlet N-Values = 0.016 ; Intensity = 81.20 / (Inlet time + 14.50) » 0.81;

Return period = 10 Yrs. ; * Indicates Known Q added




Hydraflow Storm Sewer Inventory Report

Page 1

Line Alignment Flow Data Physical Data Line ID
No.
Dnstr Line Defl Junc | Known | Drng Runoff | Inlet Invert Line Invert Line Line N J-loss | Inlet/
line length | angle type Q area coeff time El Dn slope El Up size type value coeff Rim EIl
No. (ft) (deg) (cfs) (ac) © (min) (ft) (%) (ft) (in) (n) (K) (ft)
1 End 52.0 -70.9 Curb 17.86 0.00 0.00 0.0 1385.50 | 1.44 1386.25 | 30 Cir 0.013 0.70 1390.73
2 1 48.0 -17.3 Curb 13.11 0.00 0.00 0.0 1386.75 | 1.00 1387.23 | 24 Cir 0.013 1.00 1390.73

Project File: SWD1 25-Year.stm

IDF File: SedgwickCo.IDF

Total number of lines: 2

Date: 09-07-2007




Hydraflow Summary Report

Page 1

Line Line ID Flow

Line Line Invert Invert Line HGL HGL Minor | Dns

No. rate size length EL Dn EL Up slope down up loss line

(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No.

1 30.97 30 c 52.0 1385.50 1386.25 1.442 1387.36 1388.11 0.68 End
2 13.11 24 ¢ 48.0 1386.75 1387.23 1.000 1388.79 1388.87 0.35 1

Project File: SWD1 25-Year.stm

IDF File: SedgwickCo.IDF

Total No. Lines: 2

Run Date: 09-07-2007

NOTES: c = circular; e = elliptical; b =box; Return period = 25 Yrs.; * Indicates surcharge condition.




Hydraflow Inlet Report Page 1
Line Inlet ID Q= Q Q Q Junc Curb Inlet Grate Inlet Gutter Inlet Byp
No CIA carry | capt byp | type line

Ht L area L w So w Sw Sx n depth | spread | depth | spread | Dep No

(cfs) (cfs) | (cfs) | (cfs) (in) (ft) | (sqft) | (ft) (ft) (ft/ft) | (ft) (ft/ft) | (ft/ft) (ft) (ft) (ft) (ft) (in)
1 17.86* | 0.00 |17.86 | 0.00 | Curb 4.0 15.00 |0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 | 0.000 | 0.88 | 17.95 0.71 17.95 2.00 Off
2 13.11* [ 0.00 |13.11 | 0.00 |Curb 4.0 10.00 |0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 | 0.000 | 0.67 | 10.71 0.49 | 10.71 2.00 Off

Project File: SWD1 25-Year.stm

|-D-F File: SedgwickCo.IDF

Total number of lines: 2

Run Date: 09-07-2007

NOTES: Inlet N-Values = 0.016 ; Intensity = 100.26 / (Inlet time + 15.90) » 0.81;

Return period = 25 Yrs. ; * Indicates Known Q added




Hydraflow Storm Sewer Inventory Report

Page 1

Line Alignment Flow Data Physical Data Line ID
No.
Dnstr Line Defl Junc | Known | Drng Runoff | Inlet Invert Line Invert Line Line N J-loss | Inlet/
line length | angle type Q area coeff time El Dn slope El Up size type value coeff Rim EIl
No. (ft) (deg) (cfs) (ac) © (min) (ft) (%) (ft) (in) (n) (K) (ft)
1 End 52.0 -70.9 Curb 22.51 0.00 0.00 0.0 1385.50 | 1.44 1386.25 | 30 Cir 0.013 0.70 1390.73
2 1 48.0 -17.3 Curb 16.46 0.00 0.00 0.0 1386.75 | 1.00 1387.23 | 24 Cir 0.013 1.00 1390.73

Project File: SWD1 100-Year.stm

IDF File: SedgwickCo.IDF

Total number of lines: 2

Date: 09-07-2007




Hydraflow Summary Report

Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No.
1 38.97 30 c 52.0 1385.50 1386.25 1.442 1387.59 1388.34 0.86 End
2 16.46 24 ¢ 48.0 1386.75 1387.23 1.000 1389.20* 1389.45* | 0.43 1

Project File: SWD1 100-Year.stm

IDF File: SedgwickCo.IDF

Total No. Lines: 2

Run Date: 09-07-2007

NOTES: c = circular; e = elliptical; b =box; Return period = 100 Yrs.; * Indicates surcharge condition.




Hydraflow Inlet Report Page 1
Line Inlet ID Q= Q Q Q Junc Curb Inlet Grate Inlet Gutter Inlet Byp
No CIA carry | capt byp | type line

Ht L area L w So w Sw Sx n depth | spread | depth | spread | Dep No

(cfs) (cfs) | (cfs) | (cfs) (in) (ft) | (sqft) | (ft) (ft) (ft/ft) | (ft) (ft/ft) | (ft/ft) (ft) (ft) (ft) (ft) (in)
1 22.51* | 0.00 |22.51 |0.00 |Curb 4.0 15.00 |0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 | 0.000 | 0.74 | 13.18 0.56 | 13.18 2.00 Off
2 16.46* | 0.00 |16.46 | 0.00 | Curb 4.0 10.00 |0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 | 0.000 | 0.80 | 15.29 0.63 | 15.29 2.00 Off

Project File: SWD1 100-Year.stm

|-D-F File: SedgwickCo.IDF

Total number of lines: 2

Run Date: 09-07-2007

NOTES: Inlet N-Values = 0.016 ; Intensity = 126.77 / (Inlet time + 17.20) » 0.81;

Return period = 100 Yrs.; * Indicates Known Q added




Hydraflow Plan View

Dutfall

Project file: SWD2 2-Year.stm

IDF file: SedgwickCo.IDF

No. Lines: 6

09-07-2007




Hydraflow Storm Sewer Inventory Report Page 1
Line Alignment Flow Data Physical Data Line ID
Ne- Dnstr Line Defl Junc | Known | Drng Runoff | Inlet Invert Line Invert Line Line N J-loss | Inlet/

line length | angle type Q area coeff time El Dn slope El Up size type value coeff Rim EIl

No. (ft) (deg) (cfs) (ac) © (min) (ft) (%) (ft) (in) (n) (K) (ft)
1 End 66.0 56.7 Curb 1.75 0.00 0.00 0.0 1383.00 | 2.45 1384.62 | 48 Cir 0.013 1.50 1391.96
2 1 113.0 -90.7 Curb 0.33 0.00 0.00 0.0 1385.62 | 1.00 1386.75 | 36 Cir 0.013 1.50 1392.95
3 2 48.0 77.6 Curb 1.56 0.00 0.00 0.0 1387.25 | 1.00 1387.73 | 30 Cir 0.013 1.10 1392.95
4 3 34.0 -47.2 Curb 3.45 0.00 0.00 0.0 1388.23 | 1.00 1388.57 | 24 Cir 0.013 1.10 1393.45
5 4 38.0 -42.7 Curb 3.61 0.00 0.00 0.0 1389.07 | 1.00 1389.45 | 18 Cir 0.013 1.00 1392.45
6 1 50.0 6.2 Curb 11.30 0.00 0.00 0.0 1386.33 | 2.00 1387.33 | 30 Cir 0.013 1.00 1391.96

Project File: SWD2 2-Year.stm

IDF File: SedgwickCo.IDF

Total number of lines: 6

Date: 09-07-2007




Hydraflow Summary Report

Page 1

Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns

No. rate size length EL Dn EL Up slope down up loss line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No.

1 22.00 48 ¢ 66.0 1383.00 1384.62 2.455 1384.39 1386.01 0.75 End

2 8.95 36 ¢ 113.0 1385.62 1386.75 1.000 1386.76 1387.70 0.50 1

3 8.62 30 ¢ 48.0 1387.25 1387.73 1.000 1388.20 1388.71 0.40 2

4 7.06 24 ¢ 34.0 1388.23 1388.57 1.000 1389.11 1389.51 0.40 3

5 3.61 18 ¢ 38.0 1389.07 1389.45 1.000 1389.92 1390.18 0.28 4

6 11.30 30 ¢ 50.0 1386.33 1387.33 2.000 1387.08 1388.63 0.30 1

Project File: SWD2 2-Year.stm

IDF File: SedgwickCo.IDF

Total No. Lines: 6

Run Date: 09-07-2007

NOTES: c = circular; e = elliptical; b =box; Return period = 2 Yrs.; * Indicates surcharge condition.




Hydraflow Inlet Report Page 1
Line Inlet ID Q= Q Q Q Junc Curb Inlet Grate Inlet Gutter Inlet Byp
No CIA carry | capt byp | type line

Ht L area L w So w Sw Sx n depth | spread | depth | spread | Dep No

(cfs) (cfs) | (cfs) | (cfs) (in) (ft) | (sqft) | (ft) (ft) (ft/ft) | (ft) (ft/ft) | (ft/ft) (ft) (ft) (ft) (ft) (in)

1 1.75* |0.00 |1.75 |0.00 |Curb 4.0 15.00 |0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 | 0.000 | 0.46 | 4.07 0.28 | 4.01 2.00 Off
2 0.33* | 0.00 |0.33 |0.00 |Curb 40 |5.00 |0.00 |0.00 |0.00 |0.005 |4.17 |0.113 |0.030 |0.013 | 0.20 | 1.77 0.16 | 2.30 2.00 1
3 1.56* |[0.77 |2.33 |0.00 |Curb 4.0 15.00 |0.00 |0.00 |0.00 |0.005 |4.17 |0.113 |0.030 | 0.013 | 0.40 | 3.54 0.33 | 5.58 2.00 6
4 3.45* |0.00 |3.09 |0.36 |Curb 4.0 10.00 |0.00 |0.00 |0.00 |0.005 |4.17 |0.113 |0.030 | 0.013 | 0.47 | 4.16 0.38 | 7.21 2.00 3
5 361* |0.00 |3.20 |041 |Curb 4.0 10.00 |0.00 |0.00 |0.00 |0.005 |4.17 |0.113 |0.030 | 0.013 | 0.48 | 4.46 0.39 | 7.41 2.00 3
6 11.30* [0.00 |11.30 | 0.00 |Curb 4.0 15.00 |0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 | 0.000 | 0.74 | 13.21 0.56 | 13.21 2.00 Off

Project File: SWD2 2-Year.stm

|-D-F File: SedgwickCo.IDF

Total number of lines: 6

Run Date: 09-07-2007

NOTES: Inlet N-Values = 0.013 ; Intensity = 51.03 / (Inlet time + 10.80) # 0.80; Return period = 2 Yrs.; * Indicates Known Q added




Hydraflow Storm Sewer Inventory Report Page 1
Line Alignment Flow Data Physical Data Line ID
Ne- Dnstr Line Defl Junc | Known | Drng Runoff | Inlet Invert Line Invert Line Line N J-loss | Inlet/

line length | angle type Q area coeff time El Dn slope El Up size type value coeff Rim EIl

No. (ft) (deg) (cfs) (ac) © (min) (ft) (%) (ft) (in) (n) (K) (ft)
1 End 66.0 56.7 Curb 2.60 0.00 0.00 0.0 1383.00 | 2.45 1384.62 | 48 Cir 0.013 1.50 1391.96
2 1 113.0 -90.7 Curb 0.49 0.00 0.00 0.0 1385.62 | 1.00 1386.75 | 36 Cir 0.013 1.50 1392.95
3 2 48.0 77.6 Curb 2.07 0.00 0.00 0.0 1387.25 | 1.00 1387.73 | 30 Cir 0.013 1.10 1392.95
4 3 34.0 -47.2 Curb 4.56 0.00 0.00 0.0 1388.23 | 1.00 1388.57 | 24 Cir 0.013 1.10 1393.45
5 4 38.0 -42.7 Curb 4.77 0.00 0.00 0.0 1389.07 | 1.00 1389.45 | 18 Cir 0.013 1.00 1392.45
6 1 50.0 6.2 Curb 15.07 0.00 0.00 0.0 1386.33 | 2.00 1387.33 | 30 Cir 0.013 1.00 1391.96

Project File: SWD2 5-Year.stm

IDF File: SedgwickCo.IDF

Total number of lines: 6

Date: 09-07-2007




Hydraflow Summary Report

Page 1

Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns

No. rate size length EL Dn EL Up slope down up loss line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No.

1 29.56 48 ¢ 66.0 1383.00 1384.62 2.455 1384.61 1386.23 0.91 End

2 11.89 36 ¢ 113.0 1385.62 1386.75 1.000 1387.14 1387.85 0.60 1

3 11.40 30 ¢ 48.0 1387.25 1387.73 1.000 1388.45 1388.86 0.48 2

4 9.33 24 ¢ 34.0 1388.23 1388.57 1.000 1389.34 1389.65 0.50 3

5 4.77 18 ¢ 38.0 1389.07 1389.45 1.000 1390.15 1390.28 0.35 4

6 15.07 30 ¢ 50.0 1386.33 1387.33 2.000 1387.20 1388.96 0.31 1

Project File: SWD2 5-Year.stm

IDF File: SedgwickCo.IDF

Total No. Lines: 6

Run Date: 09-07-2007

NOTES: c = circular; e = elliptical; b =box; Return period = 5 Yrs.; * Indicates surcharge condition.




Hydraflow Inlet Report Page 1
Line Inlet ID Q= Q Q Q Junc Curb Inlet Grate Inlet Gutter Inlet Byp
No CIA carry | capt byp | type line

Ht L area L w So w Sw Sx n depth | spread | depth | spread | Dep No

(cfs) (cfs) | (cfs) | (cfs) (in) (ft) | (sqft) | (ft) (ft) (ft/ft) | (ft) (ft/ft) | (ft/ft) (ft) (ft) (ft) (ft) (in)

1 260* |0.02 |262 |0.00 |Curb 4.0 15.00 |0.00 |0.00 |0.00 |Sag |4.17 |[0.113 |0.030 | 0.000 | 0.49 | 4.96 0.32 | 4.96 2.00 Off
2 0.49* |0.00 |0.47 |0.02 |Curb 40 |5.00 |0.00 |0.00 |0.00 |0.005 |4.17 |0.113 |0.030 |0.013 | 0.23 | 2.04 0.19 | 2.67 2.00 1
3 207 |164 |3.71 |0.00 |Curb 4.0 15.00 |0.00 |0.00 |0.00 |0.005 |4.17 |0.113 |0.030 | 0.013 | 0.48 | 4.46 0.39 | 7.54 2.00 6
4 4.56* |0.00 |3.78 |0.78 |Curb 4.0 10.00 |0.00 |0.00 |0.00 |0.005 |4.17 |0.113 |0.030 | 0.013 | 0.52 | 5.80 042 | 848 2.00 3
5 477 |0.00 |391 |0.87 |Curb 4.0 10.00 |0.00 |0.00 |0.00 |0.005 |4.17 |0.113 |0.030 | 0.013 | 0.53 | 6.13 043 | 8.71 2.00 3
6 15.07* | 0.00 |15.07 | 0.00 |Curb 4.0 15.00 |0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 | 0.000 | 0.83 | 16.02 0.65 | 16.02 2.00 Off

Project File: SWD2 5-Year.stm

|-D-F File: SedgwickCo.IDF

Total number of lines: 6

Run Date: 09-07-2007

NOTES: Inlet N-Values = 0.013 ; Intensity = 66.04 / (Inlet time + 12.90) # 0.80; Return period = 5 Yrs.; * Indicates Known Q added




Hydraflow Storm Sewer Inventory Report Page 1
Line Alignment Flow Data Physical Data Line ID
Ne- Dnstr Line Defl Junc | Known | Drng Runoff | Inlet Invert Line Invert Line Line N J-loss | Inlet/

line length | angle type Q area coeff time El Dn slope El Up size type value coeff Rim EIl

No. (ft) (deg) (cfs) (ac) © (min) (ft) (%) (ft) (in) (n) (K) (ft)
1 End 66.0 56.7 Curb 3.25 0.00 0.00 0.0 1383.00 | 2.45 1384.62 | 48 Cir 0.013 1.50 1391.96
2 1 113.0 -90.7 Curb 0.62 0.00 0.00 0.0 1385.62 | 1.00 1386.75 | 36 Cir 0.013 1.50 1392.95
3 2 48.0 77.6 Curb 244 0.00 0.00 0.0 1387.25 | 1.00 1387.73 | 30 Cir 0.013 1.10 1392.95
4 3 34.0 -47.2 Curb 5.39 0.00 0.00 0.0 1388.23 | 1.00 1388.57 | 24 Cir 0.013 1.10 1393.45
5 4 38.0 -42.7 Curb 5.64 0.00 0.00 0.0 1389.07 | 1.00 1389.45 | 18 Cir 0.013 1.00 1392.45
6 1 50.0 6.2 Curb 17.88 0.00 0.00 0.0 1386.33 | 2.00 1387.33 | 30 Cir 0.013 1.00 1391.96

Project File: SWD2 10-Year.stm

IDF File: SedgwickCo.IDF

Total number of lines: 6

Date: 09-07-2007




Hydraflow Summary Report

Page 1

Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns

No. rate size length EL Dn EL Up slope down up loss line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No.

1 35.22 48 ¢ 66.0 1383.00 1384.62 2.455 1384.76 1386.38 1.03 End

2 14.09 36 ¢ 113.0 1385.62 1386.75 1.000 1387.40 1387.95 0.67 1

3 13.47 30 ¢ 48.0 1387.25 1387.73 1.000 1388.62 1388.96 0.54 2

4 11.03 24 ¢ 34.0 1388.23 1388.57 1.000 1389.50 1389.75 0.56 3

5 5.64 18 ¢ 38.0 1389.07 1389.45 1.000 1390.31 1390.36 0.40 4

6 17.88 30 ¢ 50.0 1386.33 1387.33 2.000 1387.40 1388.74 0.61 1

Project File: SWD2 10-Year.stm

IDF File: SedgwickCo.IDF

Total No. Lines: 6

Run Date: 09-07-2007

NOTES: c = circular; e = elliptical; b =box; Return period = 10 Yrs.; * Indicates surcharge condition.




Hydraflow Inlet Report Page 1
Line Inlet ID Q= Q Q Q Junc Curb Inlet Grate Inlet Gutter Inlet Byp
No CIA carry | capt byp | type line

Ht L area L w So w Sw Sx n depth | spread | depth | spread | Dep No

(cfs) (cfs) | (cfs) | (cfs) (in) (ft) | (sqft) | (ft) (ft) (ft/ft) | (ft) (ft/ft) | (ft/ft) (ft) (ft) (ft) (ft) (in)

1 3.25* | 0.05 |330 |0.00 |Curb 4.0 15.00 |0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 |0.000 | 0.52 | 5.79 0.34 | 5.79 2.00 Off
2 0.62* |0.00 |0.57 |0.05 |Curb 40 |5.00 |0.00 |0.00 |0.00 |0.005 4.17 |0.113 |0.030 [0.013 | 0.25 | 2.21 0.20 | 2.92 2.00 1
3 244 1241 |479 |0.06 |Curb 4.0 15.00 |0.00 |0.00 |0.00 |0.005 |4.17 |0.113 |0.030 | 0.013 | 0.53 | 6.13 043 | 8.78 2.00 6
4 5.39* |0.00 |4.24 |1.15 |Curb 4.0 10.00 |0.00 |0.00 |0.00 |0.005 |4.17 |0.113 |0.030 | 0.013 | 0.55 | 6.80 0.44 | 9.28 2.00 3
5 564* |0.00 |4.38 |1.26 |Curb 4.0 10.00 |0.00 |0.00 |0.00 |0.005 |4.17 |0.113 |0.030 | 0.013 | 0.56 | 7.13 045 | 9.51 2.00 3
6 17.88* | 0.06 |17.94 | 0.00 |Curb 4.0 15.00 |0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 | 0.000 | 0.89 | 18.00 0.71 18.00 2.00 Off

Project File: SWD2 10-Year.stm

|-D-F File: SedgwickCo.IDF

Total number of lines: 6

Run Date: 09-07-2007

NOTES: Inlet N-Values = 0.013 ; Intensity = 81.20 / (Inlet time + 14.50) » 0.81;

Return period = 10 Yrs. ; * Indicates Known Q added




Hydraflow Storm Sewer Inventory Report Page 1
Line Alignment Flow Data Physical Data Line ID
Ne- Dnstr Line Defl Junc | Known | Drng Runoff | Inlet Invert Line Invert Line Line N J-loss | Inlet/

line length | angle type Q area coeff time El Dn slope El Up size type value coeff Rim EIl

No. (ft) (deg) (cfs) (ac) © (min) (ft) (%) (ft) (in) (n) (K) (ft)
1 End 66.0 56.7 Curb 4.13 0.00 0.00 0.0 1383.00 | 2.45 1384.62 | 48 Cir 0.013 1.50 1391.96
2 1 113.0 -90.7 Curb 0.78 0.00 0.00 0.0 1385.62 | 1.00 1386.75 | 36 Cir 0.013 1.50 1392.95
3 2 48.0 77.6 Curb 2.94 0.00 0.00 0.0 1387.25 | 1.00 1387.73 | 30 Cir 0.013 1.10 1392.95
4 3 34.0 -47.2 Curb 6.49 0.00 0.00 0.0 1388.23 | 1.00 1388.57 | 24 Cir 0.013 1.10 1393.45
5 4 38.0 -42.7 Curb 6.79 0.00 0.00 0.0 1389.07 | 1.00 1389.45 | 18 Cir 0.013 1.00 1392.45
6 1 50.0 6.2 Curb 21.61 0.00 0.00 0.0 1386.33 | 2.00 1387.33 | 30 Cir 0.013 1.00 1391.96

Project File: SWD2 25-Year.stm

IDF File: SedgwickCo.IDF

Total number of lines: 6

Date: 09-07-2007




Hydraflow Summary Report

Page 1

Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns

No. rate size length EL Dn EL Up slope down up loss line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No.

1 42.75 48 ¢ 66.0 1383.00 1384.62 2.455 1384.93 1386.55 1.18 End

2 17.00 36 ¢ 113.0 1385.62 1386.75 1.000 1387.73 1388.06 0.76 1

3 16.22 30 ¢ 48.0 1387.25 1387.73 1.000 1388.82 1389.08 0.62 2

4 13.28 24 ¢ 34.0 1388.23 1388.57 1.000 1389.70 1389.86 0.66 3

5 6.79 18 ¢ 38.0 1389.07 1389.45 1.000 1390.52 1390.55 0.37 4

6 21.61 30 ¢ 50.0 1386.33 1387.33 2.000 1387.73 1388.88 0.71 1

Project File: SWD2 25-Year.stm

IDF File: SedgwickCo.IDF

Total No. Lines: 6

Run Date: 09-07-2007

NOTES: c = circular; e = elliptical; b =box; Return period = 25 Yrs.; * Indicates surcharge condition.




Hydraflow Inlet Report
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Line Inlet ID Q= Q Q Q Junc Curb Inlet Grate Inlet Gutter Inlet Byp
No CIA carry | capt byp | type line
Ht L area L w So w Sw Sx n depth | spread | depth | spread | Dep No
(cfs) (cfs) | (cfs) | (cfs) (in) (ft) | (sqft) | (ft) (ft) (ft/ft) | (ft) (ft/ft) | (ft/ft) (ft) (ft) (ft) (ft) (in)
1 4.13* |0.10 |4.23 |0.00 |Curb 4.0 15.00 |0.00 |0.00 |0.00 |Sag |4.17 |[0.113 |0.030 | 0.000 | 0.55 | 6.84 0.37 | 6.84 2.00 Off
2 0.78* |0.00 |0.68 |0.10 |Curb 40 |5.00 |0.00 |0.00 |0.00 |0.005 |4.17 |0.113 |0.030 |0.013 | 0.27 | 2.39 0.22 | 3.19 2.00 1
3 294 |354 |6.09 |0.39 |Curb 4.0 15.00 |0.00 |0.00 |0.00 |0.005 |4.17 |0.113 |0.030 | 0.013 | 0.58 | 7.80 0.47 | 10.21 2.00 6
4 6.49* |0.00 |4.80 |1.69 |Curb 4.0 10.00 |0.00 |0.00 |0.00 |0.005 |4.17 |0.113 |0.030 | 0.013 | 0.58 | 7.80 0.47 | 10.21 2.00 3
5 6.79* |0.00 |494 |1.85 |Curb 4.0 10.00 |0.00 |0.00 |0.00 |0.005 |4.17 |0.113 |0.030 | 0.013 | 0.59 | 8.13 048 | 10.44 2.00 3
6 21.61* | 0.39 |22.00 |0.00 |Curb 4.0 15.00 |0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 | 0.000 | 0.73 | 12.71 0.55 | 12.71 2.00 Off

Project File: SWD2 25-Year.stm

|-D-F File: SedgwickCo.IDF

Total number of lines: 6

Run Date: 09-07-2007

NOTES: Inlet N-Values = 0.013 ; Intensity = 100.26 / (Inlet time + 15.90) » 0.81;

Return period = 25 Yrs. ; * Indicates Known Q added




Hydraflow Storm Sewer Inventory Report Page 1
Line Alignment Flow Data Physical Data Line ID
Ne- Dnstr Line Defl Junc | Known | Drng Runoff | Inlet Invert Line Invert Line Line N J-loss | Inlet/

line length | angle type Q area coeff time El Dn slope El Up size type value coeff Rim EIl

No. (ft) (deg) (cfs) (ac) © (min) (ft) (%) (ft) (in) (n) (K) (ft)
1 End 66.0 56.7 Curb 5.48 0.00 0.00 0.0 1383.00 | 2.45 1384.62 | 48 Cir 0.013 1.50 1391.96
2 1 113.0 -90.7 Curb 1.04 0.00 0.00 0.0 1385.62 | 1.00 1386.75 | 36 Cir 0.013 1.50 1392.95
3 2 48.0 77.6 Curb 3.68 0.00 0.00 0.0 1387.25 | 1.00 1387.73 | 30 Cir 0.013 1.10 1392.95
4 3 34.0 -47.2 Curb 8.13 0.00 0.00 0.0 1388.23 | 1.00 1388.57 | 24 Cir 0.013 1.10 1393.45
5 4 38.0 -42.7 Curb 8.51 0.00 0.00 0.0 1389.07 | 1.00 1389.45 | 18 Cir 0.013 1.00 1392.45
6 1 50.0 6.2 Curb 27.18 0.00 0.00 0.0 1386.33 | 2.00 1387.33 | 30 Cir 0.013 1.00 1391.96

Project File: SWD2 100-Year.stm

IDF File: SedgwickCo.IDF

Total number of lines: 6

Date: 09-07-2007




Hydraflow Summary Report

Page 1

Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns

No. rate size length EL Dn EL Up slope down up loss line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No.

1 54.01 48 ¢ 66.0 1383.00 1384.62 2.455 1385.17 1386.79 1.40 End

2 21.35 36 ¢ 113.0 1385.62 1386.75 1.000 1388.19 1388.22 0.89 1

3 20.31 30 ¢ 48.0 1387.25 1387.73 1.000 1389.12 1389.24 0.74 2

4 16.63 24 ¢ 34.0 1388.23 1388.57 1.000 1389.98 1390.01 0.80 3

5 8.51 18 ¢ 38.0 1389.07 1389.45 1.000 1390.82* | 1391.07* | 0.36 4

6 27.18 30 ¢ 50.0 1386.33 1387.33 2.000 1388.19 1389.07 0.86 1

Project File: SWD2 100-Year.stm

IDF File: SedgwickCo.IDF

Total No. Lines: 6

Run Date: 09-07-2007

NOTES: c = circular; e = elliptical; b =box; Return period = 100 Yrs.; * Indicates surcharge condition.




Hydraflow Inlet Report Page 1
Line Inlet ID Q= Q Q Q Junc Curb Inlet Grate Inlet Gutter Inlet Byp
No CIA carry | capt byp | type line

Ht L area L w So w Sw Sx n depth | spread | depth | spread | Dep No

(cfs) (cfs) | (cfs) | (cfs) (in) (ft) | (sqft) | (ft) (ft) (ft/ft) | (ft) (ft/ft) | (ft/ft) (ft) (ft) (ft) (ft) (in)

1 548* | 020 |5.67 |0.00 |Curb 4.0 15.00 |0.00 |0.00 |0.00 |Sag |4.17 |[0.113 |0.030 | 0.000 | 0.60 | 8.32 042 | 8.32 2.00 Off
2 1.04* |0.00 |0.84 |0.20 |Curb 40 |5.00 |0.00 |0.00 |0.00 |0.005 |4.17 |0.113 |0.030 [0.013 | 0.30 | 2.65 0.25 | 3.53 2.00 1
3 368 |540 |7.82 |1.26 |Curb 4.0 15.00 |0.00 |0.00 |0.00 |0.005 |4.17 |0.113 |0.030 | 0.013 | 0.65 | 10.13 0.53 | 12.01 2.00 6
4 8.13* |0.00 |554 |259 |Curb 4.0 10.00 |0.00 |0.00 |0.00 |0.005 |4.17 |0.113 |0.030 | 0.013 | 0.63 | 9.46 0.51 11.41 2.00 3
5 851* |0.00 |569 |281 |Curb 4.0 10.00 |0.00 |0.00 |0.00 |0.005 |4.17 |0.113 |0.030 | 0.013 | 0.64 | 9.80 052 | 11.64 2.00 3
6 27.18* | 1.26 | 28.44 | 0.00 | Curb 4.0 15.00 |0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 | 0.000 | 0.93 | 19.38 0.75 | 19.38 2.00 Off

Project File: SWD2 100-Year.stm

|-D-F File: SedgwickCo.IDF

Total number of lines: 6

Run Date: 09-07-2007

NOTES: Inlet N-Values = 0.013 ; Intensity = 126.77 / (Inlet time + 17.20) » 0.81;

Return period = 100 Yrs.; * Indicates Known Q added




Hydraflow Plan View

_*

Project file: SWD3.stm
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09-07-2007




Hydraflow Storm Sewer Inventory Report Page 1
Line Alignment Flow Data Physical Data Line ID
Ne- Dnstr Line Defl Junc | Known | Drng Runoff | Inlet Invert Line Invert Line Line N J-loss | Inlet/
line length | angle type Q area coeff time El Dn slope El Up size type value coeff Rim EIl
No. (ft) (deg) (cfs) (ac) © (min) (ft) (%) (ft) (in) (n) (K) (ft)
1 End 71.0 -18.5 MH 0.00 0.00 0.00 0.0 1384.00 | 1.79 1385.27 | 36 Cir 0.013 0.85 1393.78
2 1 221.0 -70.0 Curb 4.30 0.00 0.00 0.0 1385.47 | 0.50 1386.58 | 36 Cir 0.013 1.50 1391.59
3 2 246.0 -19.5 Curb 1.77 0.00 0.00 0.0 1387.08 | 0.70 1388.81 | 30 Cir 0.013 1.50 1393.29
4 3 48.0 86.4 Curb 2.57 0.00 0.00 0.0 1389.31 | 1.00 1389.79 | 24 Cir 0.013 1.00 1393.29
5 2 48.0 88.5 Curb 7.23 0.00 0.00 0.0 1387.08 | 1.00 1387.56 | 30 Cir 0.013 1.00 1391.59

Project File: SWD3 2-Year.stm

IDF File: SedgwickCo.IDF

Total number of lines: 5

Date: 09-07-2007




Hydraflow Summary Report

Page 1

Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns

No. rate size length EL Dn EL Up slope down up loss line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No.

1 15.85 36 c 71.0 1384.00 1385.27 1.789 1385.27 1386.54 0.41 End

2 15.85 36 ¢ 221.0 1385.47 1386.58 0.502 1386.95 1387.85 0.72 1

3 4.33 30 c 246.0 1387.08 1388.81 0.703 1388.57 1389.51 0.35 2

4 2.57 24 ¢ 48.0 1389.31 1389.79 1.000 1389.86 1390.36 0.19 3

5 7.23 30 c 48.0 1387.08 1387.56 1.000 1388.57 1388.46 0.32 2

Project File: SWD3 2-Year.stm

IDF File: SedgwickCo.IDF

Total No. Lines:

5

Run Date: 09-07-2007

NOTES: c = circular; e = elliptical; b =box; Return period = 2 Yrs.; * Indicates surcharge condition.




Hydraflow Inlet Report Page 1
Line Inlet ID Q= Q Q Q Junc Curb Inlet Grate Inlet Gutter Inlet Byp
No CIA carry | capt byp | type line

Ht L area L w So w Sw Sx n depth | spread | depth | spread | Dep No
(cfs) (cfs) | (cfs) | (cfs) (in) (ft) | (sqft) | (ft) (ft) (ft/ft) | (ft) (ft/ft) | (ft/ft) (ft) (ft) (ft) (ft) (in)
1 0.00 0.00 |0.00 |[0.00 |MH 00 |0.00 |0.00 |0.00 |0.00 |Sag 0.00 |0.000 | 0.000 | 0.000 | 0.00 | 0.00 0.00 | 0.00 0.0 Off
2 4.30* |0.02 |4.32 |0.00 |Curb 4.0 15.00 |0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 | 0.000 | 0.55 | 6.93 0.37 | 6.93 2.00 Off
3 1.77* |0.00 |1.74 |0.02 |Curb 4.0 10.00 |0.00 |0.00 |0.00 |0.006 |4.17 |0.113 |0.030 | 0.013 | 0.35 | 3.10 0.29 | 4.18 2.00 2
4 257 |0.00 |240 |0.17 |Curb 4.0 10.00 | 0.00 |0.00 |0.00 |0.006 |4.17 |0.113 |0.030 | 0.013 | 0.41 | 3.63 0.33 | 5.61 2.00 5
5 7.23* | 017 |7.40 |0.00 |Curb 4.0 15.00 |0.00 |0.00 |0.00 |Sag |4.17 |[0.113 |0.030 | 0.000 | 0.64 | 9.94 0.46 | 9.94 2.00 Off

Project File: SWD3 2-Year.stm

|-D-F File: SedgwickCo.IDF

Total number of lines: 5

Run Date: 09-07-2007

NOTES: Inlet N-Values = 0.013 ; Intensity = 51.03 / (Inlet time + 10.80) # 0.80; Return period = 2 Yrs.; * Indicates Known Q added




Hydraflow Storm Sewer Inventory Report Page 1
Line Alignment Flow Data Physical Data Line ID
Ne- Dnstr Line Defl Junc | Known | Drng Runoff | Inlet Invert Line Invert Line Line N J-loss | Inlet/
line length | angle type Q area coeff time El Dn slope El Up size type value coeff Rim EIl
No. (ft) (deg) (cfs) (ac) © (min) (ft) (%) (ft) (in) (n) (K) (ft)
1 End 71.0 -18.5 MH 0.00 0.00 0.00 0.0 1384.00 | 1.79 1385.27 | 36 Cir 0.013 0.85 1393.78
2 1 221.0 -70.0 Curb 5.68 0.00 0.00 0.0 1385.47 | 0.50 1386.58 | 36 Cir 0.013 1.50 1391.59
3 2 246.0 -19.5 Curb 2.34 0.00 0.00 0.0 1387.08 | 0.70 1388.81 | 30 Cir 0.013 1.50 1393.29
4 3 48.0 86.4 Curb 3.39 0.00 0.00 0.0 1389.31 | 1.00 1389.79 | 24 Cir 0.013 1.00 1393.29
5 2 48.0 88.5 Curb 9.56 0.00 0.00 0.0 1387.08 | 1.00 1387.56 | 30 Cir 0.013 1.00 1391.59

Project File: SWD3 5-Year.stm

IDF File: SedgwickCo.IDF

Total number of lines: 5

Date: 09-07-2007




Hydraflow Summary Report

Page 1

Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns

No. rate size length EL Dn EL Up slope down up loss line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No.

1 20.97 36 c 71.0 1384.00 1385.27 1.789 1385.46 1386.73 0.50 End

2 20.97 36 ¢ 221.0 1385.47 1386.58 0.502 1387.23 1388.04 0.88 1

3 5.73 30 c 246.0 1387.08 1388.81 0.703 1388.92 1389.61 0.42 2

4 3.39 24 ¢ 48.0 1389.31 1389.79 1.000 1390.03 1390.44 0.23 3

5 9.56 30 c 48.0 1387.08 1387.56 1.000 1388.92 1388.87 0.21 2

Project File: SWD3 5-Year.stm

IDF File: SedgwickCo.IDF

Total No. Lines:

5

Run Date: 09-07-2007

NOTES: c = circular; e = elliptical; b =box; Return period = 5 Yrs.; * Indicates surcharge condition.
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Line Inlet ID Q= Q Q Q Junc Curb Inlet Grate Inlet Gutter Inlet Byp
No CIA carry | capt byp | type line

Ht L area L w So w Sw Sx n depth | spread | depth | spread | Dep No
(cfs) (cfs) | (cfs) | (cfs) (in) (ft) | (sqft) | (ft) (ft) (ft/ft) | (ft) (ft/ft) | (ft/ft) (ft) (ft) (ft) (ft) (in)
1 0.00 0.00 |0.00 |[0.00 |MH 00 |0.00 |0.00 |0.00 |0.00 |Sag 0.00 |0.000 | 0.000 | 0.000 | 0.00 | 0.00 0.00 | 0.00 0.0 Off
2 5.68* | 012 |580 |0.00 |Curb 4.0 15.00 |0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 | 0.000 | 0.60 | 8.45 042 | 845 2.00 Off
3 2.34* |0.00 |222 |0.12 |Curb 4.0 10.00 |0.00 |0.00 |0.00 |0.006 |4.17 |0.113 |0.030 | 0.013 | 0.39 | 345 0.32 | 5.21 2.00 2
4 3.39* |0.00 |297 |042 |Curb 4.0 10.00 |0.00 |0.00 |0.00 |0.006 |4.17 |0.113 |0.030 |0.013 | 0.45 | 3.98 0.37 | 6.74 2.00 5
5 9.56* | 042 |9.98 |0.00 |Curb 4.0 15.00 |0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 | 0.000 | 0.71 12.15 0.53 | 12.15 2.00 Off

Project File: SWD3 5-Year.stm

|-D-F File: SedgwickCo.IDF

Total number of lines: 5

Run Date: 09-07-2007

NOTES: Inlet N-Values = 0.013 ; Intensity = 66.04 / (Inlet time + 12.90) # 0.80; Return period = 5 Yrs.; * Indicates Known Q added




Hydraflow Storm Sewer Inventory Report Page 1
Line Alignment Flow Data Physical Data Line ID
Ne- Dnstr Line Defl Junc | Known | Drng Runoff | Inlet Invert Line Invert Line Line N J-loss | Inlet/
line length | angle type Q area coeff time El Dn slope El Up size type value coeff Rim EIl
No. (ft) (deg) (cfs) (ac) © (min) (ft) (%) (ft) (in) (n) (K) (ft)
1 End 71.0 -18.5 MH 0.00 0.00 0.00 0.0 1384.00 | 1.79 1385.27 | 36 Cir 0.013 0.85 1393.78
2 1 221.0 -70.0 Curb 6.71 0.00 0.00 0.0 1385.47 | 0.50 1386.58 | 36 Cir 0.013 1.50 1391.59
3 2 246.0 -19.5 Curb 2.76 0.00 0.00 0.0 1387.08 | 0.70 1388.81 | 30 Cir 0.013 1.50 1393.29
4 3 48.0 86.4 Curb 4.01 0.00 0.00 0.0 1389.31 | 1.00 1389.79 | 24 Cir 0.013 1.00 1393.29
5 2 48.0 88.5 Curb 11.30 0.00 0.00 0.0 1387.08 | 1.00 1387.56 | 30 Cir 0.013 1.00 1391.59

Project File: SWD3 10-Year.stm

IDF File: SedgwickCo.IDF

Total number of lines: 5

Date: 09-07-2007




Hydraflow Summary Report

Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No.
1 24.79 36 c 71.0 1384.00 1385.27 1.789 1385.59 1386.86 0.56 End
2 24.79 36 ¢ 221.0 1385.47 1386.58 0.502 1387.42 1388.17 0.99 1
3 6.77 30 c 246.0 1387.08 1388.81 0.703 1389.16 1389.68 0.46 2
4 4.01 24 ¢ 48.0 1389.31 1389.79 1.000 1390.14 1390.50 0.25 3
5 11.30 30 c 48.0 1387.08 1387.56 1.000 1389.16 1389.13 0.19 2

Project File: SWD3 10-Year.stm

IDF File: SedgwickCo.IDF

Total No. Lines:

5

Run Date: 09-07-2007

NOTES: c = circular; e = elliptical; b =box; Return period = 10 Yrs.; * Indicates surcharge condition.




Hydraflow Inlet Report Page 1
Line Inlet ID Q= Q Q Q Junc Curb Inlet Grate Inlet Gutter Inlet Byp
No CIA carry | capt byp | type line

Ht L area L w So w Sw Sx n depth | spread | depth | spread | Dep No
(cfs) (cfs) | (cfs) | (cfs) (in) (ft) | (sqft) | (ft) (ft) (ft/ft) | (ft) (ft/ft) | (ft/ft) (ft) (ft) (ft) (ft) (in)
1 0.00 0.00 |0.00 |[0.00 |MH 00 |0.00 |0.00 |0.00 |0.00 |Sag 0.00 |0.000 | 0.000 | 0.000 | 0.00 | 0.00 0.00 | 0.00 0.0 Off
2 6.71* | 022 |6.94 |0.00 |Curb 4.0 15.00 |0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 | 0.000 | 0.63 | 9.52 045 | 9.52 2.00 Off
3 2.76* |0.00 |254 |0.22 |Curb 4.0 10.00 |0.00 |0.00 |0.00 |0.006 |4.17 |0.113 |0.030 | 0.013 | 042 | 3.72 0.34 | 588 2.00 2
4 4.01* |0.00 |3.35 |0.66 |Curb 4.0 10.00 |0.00 |0.00 |0.00 |0.006 |4.17 |0.113 |0.030 | 0.013 | 0.48 | 4.46 0.39 | 748 2.00 5
5 11.30* [0.66 |11.96 | 0.00 |Curb 4.0 15.00 |0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 | 0.000 | 0.76 | 13.72 0.58 | 13.72 2.00 Off

Project File: SWD3 10-Year.stm

|-D-F File: SedgwickCo.IDF

Total number of lines: 5

Run Date: 09-07-2007

NOTES: Inlet N-Values = 0.013 ; Intensity = 81.20 / (Inlet time + 14.50) » 0.81;

Return period = 10 Yrs. ; * Indicates Known Q added




Hydraflow Storm Sewer Inventory Report

Page 1

Line Alignment Flow Data Physical Data Line ID
Ne- Dnstr Line Defl Junc | Known | Drng Runoff | Inlet Invert Line Invert Line Line N J-loss | Inlet/
line length | angle type Q area coeff time El Dn slope El Up size type value coeff Rim EIl
No. (ft) (deg) (cfs) (ac) © (min) (ft) (%) (ft) (in) (n) (K) (ft)
1 End 71.0 -18.5 MH 0.00 0.00 0.00 0.0 1384.00 | 1.79 1385.27 | 36 Cir 0.013 0.85 1393.78
2 1 221.0 -70.0 Curb 8.08 0.00 0.00 0.0 1385.47 | 0.50 1386.58 | 36 Cir 0.013 1.50 1391.59
3 2 246.0 -19.5 Curb 3.33 0.00 0.00 0.0 1387.08 | 0.70 1388.81 | 30 Cir 0.013 1.50 1393.29
4 3 48.0 86.4 Curb 4.83 0.00 0.00 0.0 1389.31 | 1.00 1389.79 | 24 Cir 0.013 1.00 1393.29
5 2 48.0 88.5 Curb 13.60 0.00 0.00 0.0 1387.08 | 1.00 1387.56 | 30 Cir 0.013 1.00 1391.59

Project File: SWD3 25-Year.stm

IDF File: SedgwickCo.IDF

Total number of lines: 5

Date: 09-07-2007




Hydraflow Summary Report

Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No.
1 29.84 36 c 71.0 1384.00 1385.27 1.789 1385.74 1387.01 0.65 End
2 29.84 36 ¢ 221.0 1385.47 1386.58 0.502 1387.66 1388.32 1.15 1
3 8.16 30 c 246.0 1387.08 1388.81 0.703 1389.47 1389.77 0.52 2
4 4.83 24 ¢ 48.0 1389.31 1389.79 1.000 1390.29 1390.57 0.28 3
5 13.60 30 c 48.0 1387.08 1387.56 1.000 1389.47 1389.46 0.18 2

Project File: SWD3 25-Year.stm

IDF File: SedgwickCo.IDF

Total No. Lines:

5

Run Date: 09-07-2007

NOTES: c = circular; e = elliptical; b =box; Return period = 25 Yrs.; * Indicates surcharge condition.




Hydraflow Inlet Report Page 1
Line Inlet ID Q= Q Q Q Junc Curb Inlet Grate Inlet Gutter Inlet Byp
No CIA carry | capt byp | type line

Ht L area L w So w Sw Sx n depth | spread | depth | spread | Dep No
(cfs) (cfs) | (cfs) | (cfs) (in) (ft) | (sqft) | (ft) (ft) (ft/ft) | (ft) (ft/ft) | (ft/ft) (ft) (ft) (ft) (ft) (in)
1 0.00 0.00 |0.00 |[0.00 |MH 00 |0.00 |0.00 |0.00 |0.00 |Sag 0.00 |0.000 | 0.000 | 0.000 | 0.00 | 0.00 0.00 | 0.00 0.0 Off
2 8.08* | 040 |848 |0.00 |Curb 4.0 15.00 |0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 | 0.000 | 0.67 | 10.90 0.49 | 10.90 2.00 Off
3 3.33* |0.00 |293 |040 |Curb 4.0 10.00 |0.00 |0.00 |0.00 |0.006 |4.17 |0.113 |0.030 |0.013 | 0.45 | 3.98 0.37 | 6.68 2.00 2
4 4.83* |0.00 |382 [1.01 |Curb 4.0 10.00 |0.00 |0.00 |0.00 |0.006 |4.17 |0.113 |0.030 | 0.013 | 0.51 | 5.46 042 | 8.34 2.00 5
5 13.60* | 1.01 14.61 | 0.00 | Curb 4.0 15.00 |0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 | 0.000 | 0.82 | 15.69 0.64 | 15.69 2.00 Off

Project File: SWD3 25-Year.stm

|-D-F File: SedgwickCo.IDF

Total number of lines: 5

Run Date: 09-07-2007

NOTES: Inlet N-Values = 0.013 ; Intensity = 100.26 / (Inlet time + 15.90) » 0.81;

Return period = 25 Yrs. ; * Indicates Known Q added




Hydraflow Storm Sewer Inventory Report Page 1
Line Alignment Flow Data Physical Data Line ID
Ne- Dnstr Line Defl Junc | Known | Drng Runoff | Inlet Invert Line Invert Line Line N J-loss | Inlet/
line length | angle type Q area coeff time El Dn slope El Up size type value coeff Rim EIl
No. (ft) (deg) (cfs) (ac) © (min) (ft) (%) (ft) (in) (n) (K) (ft)
1 End 71.0 -18.5 MH 0.00 0.00 0.00 0.0 1384.00 | 1.79 1385.27 | 36 Cir 0.013 0.85 1393.78
2 1 221.0 -70.0 Curb 10.12 0.00 0.00 0.0 1385.47 | 0.50 1386.58 | 36 Cir 0.013 1.50 1391.59
3 2 246.0 -19.5 Curb 417 0.00 0.00 0.0 1387.08 | 0.70 1388.81 | 30 Cir 0.013 1.50 1393.29
4 3 48.0 86.4 Curb 6.05 0.00 0.00 0.0 1389.31 | 1.00 1389.79 | 24 Cir 0.013 1.00 1393.29
5 2 48.0 88.5 Curb 17.03 0.00 0.00 0.0 1387.08 | 1.00 1387.56 | 30 Cir 0.013 1.00 1391.59

Project File: SWD3 100-Year.stm

IDF File: SedgwickCo.IDF

Total number of lines: 5

Date: 09-07-2007




Hydraflow Summary Report

Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No.
1 37.36 36 c 71.0 1384.00 1385.27 1.789 1385.95 1387.22 0.78 End
2 37.36 36 ¢ 221.0 1385.47 1386.58 0.502 1388.00 1388.56 1.32 1
3 10.21 30 c 246.0 1387.08 1388.81 0.703 1389.89 1390.07 0.40 2
4 6.05 24 ¢ 48.0 1389.31 1389.79 1.000 1390.47 1390.66 0.33 3
5 17.03 30 c 48.0 1387.08 1387.56 1.000 1389.89 1389.96 0.19 2

Project File: SWD3 100-Year.stm

IDF File: SedgwickCo.IDF

Total No. Lines:

5

Run Date: 09-07-2007

NOTES: c = circular; e = elliptical; b =box; Return period = 100 Yrs.; * Indicates surcharge condition.




Hydraflow Inlet Report Page 1
Line Inlet ID Q= Q Q Q Junc Curb Inlet Grate Inlet Gutter Inlet Byp
No CIA carry | capt byp | type line

Ht L area L w So w Sw Sx n depth | spread | depth | spread | Dep No
(cfs) (cfs) | (cfs) | (cfs) (in) (ft) | (sqft) | (ft) (ft) (ft/ft) | (ft) (ft/ft) | (ft/ft) (ft) (ft) (ft) (ft) (in)
1 0.00 0.00 |0.00 |[0.00 |MH 00 |0.00 |0.00 |0.00 |0.00 |Sag 0.00 |0.000 | 0.000 | 0.000 | 0.00 | 0.00 0.00 | 0.00 0.0 Off
2 10.12* | 0.72 |10.84 | 0.00 | Curb 4.0 15.00 |0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 | 0.000 | 0.73 | 12.85 0.55 | 12.85 2.00 Off
3 4.17* |0.00 |344 |0.72 |Curb 4.0 10.00 |0.00 |0.00 |0.00 |0.006 |4.17 |[0.113 |0.030 | 0.013 | 0.49 | 4.80 040 | 7.64 2.00 2
4 6.05* | 0.00 |4.43 |1.62 |Curb 4.0 10.00 |0.00 |0.00 |0.00 |0.006 |4.17 |0.113 |0.030 | 0.013 | 0.55 | 6.80 045 | 9.41 2.00 5
5 17.03* [1.62 |18.65 | 0.00 | Curb 4.0 15.00 |0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 | 0.000 | 0.90 | 18.47 0.72 | 18.47 2.00 Off

Project File: SWD3 100-Year.stm

|-D-F File: SedgwickCo.IDF

Total number of lines: 5

Run Date: 09-07-2007

NOTES: Inlet N-Values = 0.013 ; Intensity = 126.77 / (Inlet time + 17.20) » 0.81;

Return period = 100 Yrs.; * Indicates Known Q added




Hydraflow Plan View

Cuttall

Project file: SWD4.stm

IDF file: SedgwickCo.IDF

No. Lines: 2

09-07-2007




Hydraflow Storm Sewer Inventory Report

Page 1

Line Alignment Flow Data Physical Data Line ID
No.
Dnstr Line Defl Junc | Known | Drng Runoff | Inlet Invert Line Invert Line Line N J-loss | Inlet/
line length | angle type Q area coeff time El Dn slope El Up size type value coeff Rim EIl
No. (ft) (deg) (cfs) (ac) © (min) (ft) (%) (ft) (in) (n) (K) (ft)
1 End 498.0 -180.0 | Curb 3.90 0.00 0.00 0.0 1387.50 | 0.69 1390.95 | 36 Cir 0.013 0.50 1395.43
2 1 48.0 0.0 Curb 14.49 0.00 0.00 0.0 1391.45 | 1.00 1391.93 | 30 Cir 0.013 1.00 1395.43

Project File: SWD4 2-Year.stm

IDF File: SedgwickCo.IDF

Total number of lines: 2

Date: 09-07-2007




Hydraflow Summary Report

Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No.
1 18.39 36 c 498.0 1387.50 1390.95 0.693 1388.87 1392.32 0.27 End
2 14.49 30 ¢ 48.0 1391.45 1391.93 1.000 1392.58 1393.20 0.52 1

Project File: SWD4 2-Year.stm

IDF File: SedgwickCo.IDF

Total No. Lines: 2

Run Date: 09-07-2007

NOTES: c = circular; e = elliptical; b =box; Return period = 2 Yrs.; * Indicates surcharge condition.




Hydraflow Inlet Report Page 1
Line Inlet ID Q= Q Q Q Junc Curb Inlet Grate Inlet Gutter Inlet Byp
No CIA carry | capt byp | type line

Ht L area L w So w Sw Sx n depth | spread | depth | spread | Dep No
(cfs) (cfs) | (cfs) | (cfs) (in) (ft) | (sqft) | (ft) (ft) (ft/ft) | (ft) (ft/ft) | (ft/ft) (ft) (ft) (ft) (ft) (in)
1 3.90* |0.00 |3.90 |0.00 |Curb 40 |500 |0.00 |0.00 |000 |Sag |4.17 |0.113 |0.030 |0.000 | 0.61 | 8.74 043 | 8.74 2.00 Off
2 14.49* | 0.00 |14.49 | 0.00 |Curb 4.0 15.00 |0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 | 0.000 | 0.81 15.60 0.63 | 15.60 2.00 1

Project File: SWD4 2-Year.stm

|-D-F File: SedgwickCo.IDF

Total number of lines: 2

Run Date: 09-07-2007

NOTES: Inlet N-Values = 0.013 ; Intensity = 51.03 / (Inlet time + 10.80) # 0.80; Return period = 2 Yrs.; * Indicates Known Q added




Hydraflow Storm Sewer Inventory Report

Page 1

Line Alignment Flow Data Physical Data Line ID
No.
Dnstr Line Defl Junc | Known | Drng Runoff | Inlet Invert Line Invert Line Line N J-loss | Inlet/
line length | angle type Q area coeff time El Dn slope El Up size type value coeff Rim EIl
No. (ft) (deg) (cfs) (ac) © (min) (ft) (%) (ft) (in) (n) (K) (ft)
1 End 498.0 -180.0 | Curb 5.12 0.00 0.00 0.0 1387.50 | 0.69 1390.95 | 36 Cir 0.013 0.50 1395.43
2 1 48.0 0.0 Curb 18.80 0.00 0.00 0.0 1391.45 | 1.00 1391.93 | 30 Cir 0.013 1.00 1395.43

Project File: SWD4 5-Year.stm

IDF File: SedgwickCo.IDF

Total number of lines: 2

Date: 09-07-2007




Hydraflow Summary Report

Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No.
1 23.92 36 c 498.0 1387.50 1390.95 0.693 1389.06 1392.51 0.32 End
2 18.80 30 ¢ 48.0 1391.45 1391.93 1.000

1392.83 1393.38 0.63 1

Project File: SWD4 5-Year.stm

IDF File: SedgwickCo.IDF

Total No. Lines: 2

Run Date: 09-07-2007

NOTES: c = circular; e = elliptical; b =box; Return period = 5 Yrs.; * Indicates surcharge condition.




Hydraflow Inlet Report Page 1
Line Inlet ID Q= Q Q Q Junc Curb Inlet Grate Inlet Gutter Inlet Byp
No CIA carry | capt byp | type line

Ht L area L w So w Sw Sx n depth | spread | depth | spread | Dep No

(cfs) (cfs) | (cfs) | (cfs) (in) (ft) | (sqft) | (ft) (ft) (ft/ft) | (ft) (ft/ft) | (ft/ft) (ft) (ft) (ft) (ft) (in)
1 5.12* |0.00 |5.12 |0.00 |Curb 40 |500 |[0.00 |0.00 |000 |Sag |4.17 |0.113 |0.030 |0.000 | 0.66 | 10.49 048 | 10.49 2.00 Off
2 18.80* | 0.00 |18.80 | 0.00 | Curb 4.0 15.00 |0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 | 0.000 | 0.65 | 10.03 0.47 | 10.03 2.00 Off

Project File: SWD4 5-Year.stm

|-D-F File: SedgwickCo.IDF

Total number of lines: 2

Run Date: 09-07-2007

NOTES: Inlet N-Values = 0.013 ; Intensity = 66.04 / (Inlet time + 12.90) # 0.80; Return period = 5 Yrs.; * Indicates Known Q added




Hydraflow Storm Sewer Inventory Report

Page 1

Line Alignment Flow Data Physical Data Line ID
No.
Dnstr Line Defl Junc | Known | Drng Runoff | Inlet Invert Line Invert Line Line N J-loss | Inlet/
line length | angle type Q area coeff time El Dn slope El Up size type value coeff Rim EIl
No. (ft) (deg) (cfs) (ac) © (min) (ft) (%) (ft) (in) (n) (K) (ft)
1 End 498.0 -180.0 | Curb 6.04 0.00 0.00 0.0 1387.50 | 0.69 1390.95 | 36 Cir 0.013 0.50 1395.43
2 1 48.0 0.0 Curb 22.00 0.00 0.00 0.0 1391.45 | 1.00 1391.93 | 30 Cir 0.013 1.00 1395.43

Project File: SWD4 10-Year.stm

IDF File: SedgwickCo.IDF

Total number of lines: 2

Date: 09-07-2007




Hydraflow Summary Report

Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No.
1 28.04 36 c 498.0 1387.50 1390.95 0.693 1389.19 1392.64 0.36 End
2 22.00 30 ¢ 48.0 1391.45 1391.93 1.000

1393.00 1393.50 0.72 1

Project File: SWD4 10-Year.stm

IDF File: SedgwickCo.IDF

Total No. Lines: 2

Run Date: 09-07-2007

NOTES: c = circular; e = elliptical; b =box; Return period = 10 Yrs.; * Indicates surcharge condition.




Hydraflow Inlet Report Page 1
Line Inlet ID Q= Q Q Q Junc Curb Inlet Grate Inlet Gutter Inlet Byp
No CIA carry | capt byp | type line

Ht L area L w So w Sw Sx n depth | spread | depth | spread | Dep No

(cfs) (cfs) | (cfs) | (cfs) (in) (ft) | (sqft) | (ft) (ft) (ft/ft) | (ft) (ft/ft) | (ft/ft) (ft) (ft) (ft) (ft) (in)
1 6.04* | 0.00 |6.04 |0.00 |Curb 40 |[500 |0.00 |0.00 |000 |Sag |4.17 |0.113 |0.030 |0.000 | 0.70 | 11.71 052 | 11.71 2.00 Off
2 22.00* | 0.00 |22.00 |0.00 |Curb 4.0 15.00 |0.00 |0.00 |0.00 |Sag |4.17 |[0.113 |0.030 | 0.000 | 0.73 | 12.71 0.55 | 12.71 2.00 Off

Project File: SWD4 10-Year.stm

|-D-F File: SedgwickCo.IDF

Total number of lines: 2

Run Date: 09-07-2007

NOTES: Inlet N-Values = 0.013 ; Intensity = 81.20 / (Inlet time + 14.50) » 0.81;

Return period = 10 Yrs. ; * Indicates Known Q added




Hydraflow Storm Sewer Inventory Report

Page 1

Line Alignment Flow Data Physical Data Line ID
No.
Dnstr Line Defl Junc | Known | Drng Runoff | Inlet Invert Line Invert Line Line N J-loss | Inlet/
line length | angle type Q area coeff time El Dn slope El Up size type value coeff Rim EIl
No. (ft) (deg) (cfs) (ac) © (min) (ft) (%) (ft) (in) (n) (K) (ft)
1 End 498.0 -180.0 | Curb 7.25 0.00 0.00 0.0 1387.50 | 0.69 1390.95 | 36 Cir 0.013 0.50 1395.43
2 1 48.0 0.0 Curb 26.26 0.00 0.00 0.0 1391.45 | 1.00 1391.93 | 30 Cir 0.013 1.00 1395.43

Project File: SWD4 25-Year.stm

IDF File: SedgwickCo.IDF

Total number of lines: 2

Date: 09-07-2007




Hydraflow Summary Report

Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No.
1 33.51 36 c 498.0 1387.50 1390.95 0.693 1389.35 1392.80 0.42 End
2 26.26 30 ¢ 48.0 1391.45 1391.93 1.000 1393.22 1393.64 0.83 1

Project File: SWD4 25-Year.stm

IDF File: SedgwickCo.IDF

Total No. Lines: 2

Run Date: 09-07-2007

NOTES: c = circular; e = elliptical; b =box; Return period = 25 Yrs.; * Indicates surcharge condition.




Hydraflow Inlet Report Page 1
Line Inlet ID Q= Q Q Q Junc Curb Inlet Grate Inlet Gutter Inlet Byp
No CIA carry | capt byp | type line

Ht L area L w So w Sw Sx n depth | spread | depth | spread | Dep No

(cfs) (cfs) | (cfs) | (cfs) (in) (ft) | (sqft) | (ft) (ft) (ft/ft) | (ft) (ft/ft) | (ft/ft) (ft) (ft) (ft) (ft) (in)
1 7.25* |0.00 |7.25 |0.00 |Curb 40 |500 |[0.00 |0.00 |000 |Sag |4.17 |0.113 |0.030 |0.000 | 0.72 | 1247 0.54 | 12.47 2.00 Off
2 26.26* | 0.00 |26.26 |0.00 | Curb 4.0 15.00 |0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 | 0.000 | 0.85 | 16.93 0.67 | 16.93 2.00 Off

Project File: SWD4 25-Year.stm

|-D-F File: SedgwickCo.IDF

Total number of lines: 2

Run Date: 09-07-2007

NOTES: Inlet N-Values = 0.013 ; Intensity = 100.26 / (Inlet time + 15.90) » 0.81;

Return period = 25 Yrs. ; * Indicates Known Q added




Hydraflow Storm Sewer Inventory Report

Page 1

Line Alignment Flow Data Physical Data Line ID
No.
Dnstr Line Defl Junc | Known | Drng Runoff | Inlet Invert Line Invert Line Line N J-loss | Inlet/
line length | angle type Q area coeff time El Dn slope El Up size type value coeff Rim EIl
No. (ft) (deg) (cfs) (ac) © (min) (ft) (%) (ft) (in) (n) (K) (ft)
1 End 498.0 -180.0 | Curb 9.05 0.00 0.00 0.0 1387.50 | 0.69 1390.95 | 36 Cir 0.013 0.50 1395.43
2 1 48.0 0.0 Curb 32.61 0.00 0.00 0.0 1391.45 | 1.00 1391.93 | 30 Cir 0.013 1.00 1395.43

Project File: SWD4 100-Year.stm

IDF File: SedgwickCo.IDF

Total number of lines: 2

Date: 09-07-2007




Hydraflow Summary Report

Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No.
1 41.66 36 c 498.0 1387.50 1390.95 0.693 1389.56 1393.01 0.51 End
2 32.61 30 ¢ 48.0 1391.45 1391.93 1.000 1393.51 1393.84 1.02 1

Project File: SWD4 100-Year.stm

IDF File: SedgwickCo.IDF

Total No. Lines: 2

Run Date: 09-07-2007

NOTES: c = circular; e = elliptical; b =box; Return period = 100 Yrs.; * Indicates surcharge condition.




Hydraflow Inlet Report Page 1
Line Inlet ID Q= Q Q Q Junc Curb Inlet Grate Inlet Gutter Inlet Byp
No CIA carry | capt byp | type line

Ht L area L w So w Sw Sx n depth | spread | depth | spread | Dep No

(cfs) (cfs) | (cfs) | (cfs) (in) (ft) | (sqft) | (ft) (ft) (ft/ft) | (ft) (ft/ft) | (ft/ft) (ft) (ft) (ft) (ft) (in)
1 9.05* |0.00 |9.05 |0.00 |Curb 40 |500 |[0.00 |0.00 |000 |Sag |4.17 |0.113 |0.030 |0.000 | 0.88 | 17.90 0.70 | 17.90 2.00 Off
2 32.61* | 0.00 |32.61 |0.00 |Curb 4.0 15.00 |0.00 |0.00 |0.00 |Sag |4.17 |0.113 |0.030 | 0.000 | 1.08 | 24.60 0.90 | 24.60 2.00 Off

Project File: SWD4 100-Year.stm

|-D-F File: SedgwickCo.IDF

Total number of lines: 2

Run Date: 09-07-2007

NOTES: Inlet N-Values = 0.013 ; Intensity = 126.77 / (Inlet time + 17.20) » 0.81;

Return period = 100 Yrs.; * Indicates Known Q added




Tab 4. Floodplain Submittal

A. Source of flood profile

The flood profile is not applicable to this development.

B. Nearest base flood elevations

The base flood elevations are shown off-site on FEMA maps, Exhibit 1-4.

C. Delineation of pre-developed regulatory floodplain/floodway limits
Limits of pre-developed floodplain/floodway limits are off-site (see Exhibit 1-4).
D. Delineation of post-developed regulatory floodplain/floodway limits

The limits of post-developed floodplain/floodway limits are not applicable to this
development. The existing regulatory limits will not be changed.

E. Floodplain boundary determination per elevation
Not applicable to this development.

F. Provide source of floodway data table and discharges
Not applicable to this development.

G. Provide all hydrologic and hydraulic study information for site-specific floodplain
studies

Not applicable to this development.

H. Provide regulatory floodway and four natural profile models (10, 50, 100, & 500-yr)
for existing and future watershed conditions

Not applicable to this development.

I. Location of floodplain/floodway limits and relationship of site to upstream/
downstream properties

Not applicable to this development.
J. Floodplains and floodways located within a Reserve

Not applicable to this development.



Tab 5. Federal, State, and Local Permits

A. US Army Corps of Engineers — Regulatory Program Permits

Not applicable to this development.

B. Kansas Department of Agriculture — Division of Water Resources Permits
Not applicable to this development.

C. Federal Emergency Management Agency (FEMA) Letter of Map Changes
Not applicable to this development.

D. Kansas Department of Transportation

Not applicable to this development.

E. Sedgwick County Right-of-Way Permit

Not applicable to this development.
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