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DESIGN NARRATIVE

Project Description

Shipyard Village Apartments, LLC is proposing a 96-unit multifamily apartment development
within its 7.19-acre parcel. Impervious areas will cover approximately 3.35 acres of the project
area. Stormwater will be treated using three infiltration basins and one infiltration trench.

Clearing and grubbing within the roadway right of ways, building sites and infiltration
trenches locations will consist of a total disturbed area of 5.92 acres.

Existing Site

The proposed project is located at 2821 Carolina Beach Road (PIDs: R06506-008-020-000,
R06506-008-029-000, and R06506-008-032-000). The site is bounded to the north by Victoria
Village subdivision (a single family neighborhood), to the west by Carolina Beach Road/UPS
Freight/Calvary Chapel of Wilmington, to the south by Hanover Heights subdivision (a single
family neighborhood), and to the east by The Pines of Wilmington (an existing multifamily
development).

There are no wetlands on the subject site. There are no flood hazard areas present on the site
according to the flood insurance rate map for New Hanover County (Community Panel No.
372031-2600-], effective 4/3/2006). The site drains generally towards the southwest, towards the
UPS Freight commercial business.

A survey of the site was completed by McKim and Creed, Inc. in April 2014. The proposed
project tract and subsequent project boundary is 7.19 acres and located within the City of
Wilmington’s Multiple Family Residential District-Medium Density (MF-M) zoning district.
The receiving water body is Cape Fear River and is classified as SC, Index-No.18-(71).

Based on the USGS National Resources Conservation Service, the underlying soils within the
project area are primarily Wakulla sand (Wa), with small amounts of Borrow pits (Bp), Leon
sand (Le), and Rimini sand (Rm). A geotechnical investigation including exploration of
seasonal high water table and infiltration rate was conducted on January 2016 by ECS
Carolinas, LLP (ECS) and results are provided within the attached appendix.

Proposed Improvements

The stormwater management design plans are found in the enclosed plans, including:
e DAI - Pre/Post Development Drainage Area Map
e DA2-Inlet Drainage Area Map

¢ (CG-101 - Storm Drainage and Grading Plan



¢ (CG-501 - Storm Drainage Details
¢ (CN-501 - Stormwater Management Details
¢ (N-502 - Stormwater Management Details

The total property area/stormwater project area for Shipyard Village is 313,133 sf (7.19 ac). All
of the stormwater project area will be conveyed through stormwater pipe systems to various
stormwater control measures (SCMs). Roof drainage will be conveyed to the shown structures
via a roof drainage header system. There are four (4) proposed SCMs for this site. SCMs 1, 2,
and 3 are proposed infiltration basins and SCM 4 is a proposed infiltration trench.

Built-upon-area totals were determined for proposed conditions using the design information.

Table 1 — Proposed Built-Upon-Area -

Onsite
Built-Upon-Area
Parking/Roadways 77,929 sf
Pervious 0 sf
Impervious 77,929 sf
Buildings 46,207 sf
Sidewalk 19,866 sf
Pervious 0 sf
Impervious 19,866 sf
Other - Drains Offsite to
Carolina Beach Road 2,385 sf
Future 0 sf
Total 146,387 sf ‘

Drainage Areas

The onsite drainage areas were delineated as part of the stormwater management plan into
pre-development site drainage areas. Based upon proposed topography and design
information, the onsite post development drainage area was delineated into four (4) sub-
drainage areas that flow to each SCM in the proposed plan. Each watershed was delineated
into individual sub-drainage areas that flow to catch basins and drop inlets as shown in the
drainage plan.

Stormwater Control Measures (SCM)

The proposed project will be permitted as a high-density project utilizing three infiltration
basins and one infiltration trench for stormwater treatment. All of the runoff will be piped to
these stormwater facilities using a systematic conveyance system. The proposed water quality
SCMs are sized to treat, at a minimum, the first 1.5-inch of runoff from the contributing
drainage areas.



area will be piped to these stormwater facilities using a systematic conveyance system. The
proposed water quality SCMs are sized to treat, at a minimum, the first 1.5-inch of runoff from
the contributing drainage areas.

The proposed storm drainage pipe system was modeled using Bentley’s CivilStorm to ensure
that the drainage pipes are sized to convey the 10-year return event within the proposed pipes
and to check for flooding during the 50-year return event.

The stormwater management SCMs were modeled using Hydraflow software to calculate
existing and proposed peak discharges. Four (4) post development outfalls were identified for
the project area. A routing analysis is attached that details SCM performance for the 2-, 10-, and
25-yr storm events. Results for routing of larger storms are also included in the enclosed
calculations.

Table 2 — Pre/Post Development Flows
Peak Discharge (ft/s)

Return Event
2-yr 10-yr 25-yr
Pre-Development 0.031 1.000 2.280
Post-Development 0.212 0.389 0.901
Meets Pre vs qut No** Yes Yes
Development Criteria

** Post development runoff exceeds pre development runoff in the 2-year storm event due to the 2,385 SF
of proposed impervious surface (street apron) draining from on-site to off-site into the existing Carolina
Beach Road storm drainage system. It is transmitted via 2’-6” concrete curb and gutter.




Maintenance

The facility shall be routinely checked for and cleared of all accumulation of debris and the
infiltration trench outlet structure cleared of any blockage.

Storm drainage pipes and structures shall be periodically inspected for debris and sediment
build-up. They shall be cleaned as necessary to provide for the conveyance of storm water as
designed.

The pipes and stone installed to provide infiltration shall be kept free of sediment build-up.
The infiltration facility shall be maintained in accordance with the Stormwater Management
Plan approved by the City and on file in the office of the City Engineer. The pipe shall be
inspected on a regular basis but not less than every six months. Debris and sedimentation shall
be removed if:

a) The infiltration capacity is impaired and/or,

b) The sediment and/or debris restrict the free flow of storm water into the infiltration
system and surrounding soils.

The infiltration system shall be removed and replaced with new material when the system no
longer permits the stormwater to freely infiltrate into the surrounding soils.
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II. SOILS INFORMATION
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Soil Map—New Hanover County, North Carolina
(Shipyard Village)
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Soil Map—New Hanover County, North Carolina

Shipyard Village

Map Unit Legend

New Hanover County, North Carolina (NC129)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
Bp Borrow pits 0.9 12.7%
Le Leon sand 0.2 2.8%
Rm Rimini sand, 1 to 6 percent 0.3 4.3%
slopes
Wa Wakulla sand, 1 to 8 percent 5.8 80.3%
slopes
Totals for Area of Interest 7.2 100.0%
USDA  Natural Resources Web Soil Survey 1/28/2016
== Conservation Service National Cooperative Soil Survey Page 3 of 3



III.  INFILTRATION BASIN CALCULATIONS



Shipyard Village

City of Wilmington Retention Requirements

Basin #1
Site Data
Total DA Value from CAD
On-Site Drainage Area Value from CAD
Off-Site Drainage Area Value from CAD
Impervious Value from CAD
Buildings Value from CAD
Sidewalks Value from CAD
Streets Value from CAD
Parking Value from CAD
Future
Offsite
Impervious Cover 66.10% Imp?rvious Cover=(Impervious Drainage Area)/(Total
Drainage Area)*100%
Treatment Volume
Runoff Coefficient, Rv 0.645 IN/IN Rov=0.05+0.009*(% Impervious)
Required 1.5" Runoff Volume 2,581 CF 1.5 inch*Ro*1ftt/12 in*(Total DA)

Provided Treatment Volume 5,261 CF Volume between permanent pool & next-highest orifice

Infiltration Basin

Bottom of Pond Elevation Value selected by designer

Temporary Pool Elevation Elevation of the next-highest outlet

Drawdown

Infiltration Rate 1/2 Value Reported by Geotechnical Report

Area of Bottom Contour Total elevation head above center of orifice

SHWT Separation 1/3 of total elevation head

Q, Drawdown Q=Infiltration Rate/3600/12*Bottom Area
Drawdown Time 0.29 DAYS 1.5” Runoff Volume/Flowrate through Bottom/86400

S:\7010\0001\20-Tech\24-Discipline Design Documentation\24b-Civil,Site,Hydraulic\Stormwater\160908 Infiltration Basin
Sizing.xIsm



Shipyard Village

City of Wilmington Retention Requirements

Basin #2
Site Data
Total DA Value from CAD
On-Site Drainage Area Value from CAD
Off-Site Drainage Area Value from CAD
Impervious Value from CAD

Buildings Value from CAD

Sidewalks Value from CAD

Streets Value from CAD

Parking Value from CAD

Future

Offsite

. Impervious Cover=(Impervious Drainage Area)/(Total
Impervious Cover 56.46% .
Drainage Area)*100%

Treatment Volume
Runoff Coefficient, Rv 0.558 IN/IN Rv=0.05+0.009*(% Impervious)
Required 1.5" Runoff Volume 5,517 CF 1.5 inch*Ro*1ftt/12 in*(Total DA)

Provided Treatment Volume 18,407 CF Volume between permanent pool & next-highest orifice

Infiltration Basin

Bottom of Pond Elevation Value selected by designer

Temporary Pool Elevation Top of Basin, no outlets proposed

Drawdown

Infiltration Rate 1/2 Value Reported by Geotechnical Report
Area of Bottom Contour
SHWT Separation 1/3 of total elevation head

Q, Drawdown Q=Infiltration Rate/3600/12*Bottom Area
Drawdown Time 0.22 DAYS 1.5” Runoff Volume/Flowrate through Bottom/86400

Total elevation head above center of orifice

S:\7010\0001\20-Tech\24-Discipline Design Documentation\24b-Civil,Site,Hydraulic\Stormwater\160908 Infiltration Basin
Sizing.xIsm



Shipyard Village

City of Wilmington Retention Requirements

Basin #3
Site Data
Total DA Value from CAD
On-Site Drainage Area Value from CAD
Off-Site Drainage Area Value from CAD
Impervious Value from CAD

Buildings Value from CAD

Sidewalks Value from CAD

Streets Value from CAD

Parking Value from CAD

Future

Offsite

. Impervious Cover=(Impervious Drainage Area)/(Total
Impervious Cover 79.26% .
Drainage Area)*100%

Treatment Volume
Runoff Coefficient, Rv 0.763 IN/IN Ro=0.05+0.009*(% ]mpgryious)
Required 1.5" Runoff Volume 3,106 CF 1.5 inch*Ro*1ftt/12 in*(Total DA)

Provided Treatment Volume 8,851 CF Volume between permanent pool & next-highest orifice

Infiltration Basin

Bottom of Pond Elevation Value selected by designer

Temporary Pool Elevation Elevation of the next-highest outlet

Drawdown

Infiltration Rate 1/2 Value Reported by Geotechnical Report
Area of Bottom Contour
SHWT Separation 1/3 of total elevation head

Q, Drawdown Q=Infiltration Rate/3600/12*Bottom Area
Drawdown Time 0.16 DAYS 1.5" Runoff Volume/Flowrate through Bottom/86400

Total elevation head above center of orifice

S:\7010\0001\20-Tech\24-Discipline Design Documentation\24b-Civil,Site,Hydraulic\Stormwater\160908 Infiltration Basin
Sizing.xIsm



Shipyard Village

Stage-Storage Calculations
Basin #1

Stage/Storage Above Permanent Pool

Contour Incremental Cumulative
Contour Area (SF) Volume (CF) Volume, S (CF)
53.25 712 0 0 +«Bottom of Pond
54.25 1,132 922 922
55.25 1,609 1,370 2,293
56.08 2,051 1,519 3,812
56.25 2,142 356 4,168
56.73 2,412 1,093 5,261 +«Temporary Pool
56.90 2,519 419 5,680 «Top of Pond

Basin #2

Stage/Storage Above Permanent Pool

Contour Incremental Cumulative
Contour Area (SF) Volume (CF) Volume, S (CF)

51.0 3,786 0 0 +«Bottom of Pond
52.0 4,578 4,182 4,182

53.0 5,441 5,010 9,192

53.2 5,604 994 10,186

54.00 6,374 4,911 15,097

54.50 6,867 3,310 18,407 «Top of Pond

Basin #3

Stage/Storage Above Permanent Pool

Contour Incremental Cumulative
Contour Area (SF) Volume (CF) Volume, S (CF)

50.5 3,052 0 0 +«Bottom of Pond
51.0 3,052 1,526 1,526

52.0 3,052 3,052 4,578

53.0 3,052 3,052 7,630

53.4 3,052 1,221 8,851 «Temporary Pool
53.7 3,052 916 9,766 «Top of Pond

S:\7010\0001\20-Tech\24-Discipline Design Documentation\24b-Civil,Site,Hydraulic\Stormwater\160908
Infiltration Basin Sizing.xIsm



IV. INFILTRATION TRENCH CALCULATIONS



Shipyard Village

City of Wilmington Retention Requirements

Trench #1
Site Data
Total DA Value from CAD
On-Site Drainage Area Value from CAD
Off-Site Drainage Area Value from CAD
Impervious Value from CAD
Buildings Value from CAD
Sidewalks Value from CAD
Streets Value from CAD
Parking Value from CAD
Future
Offsite
Impervious Cover 66.98% Imp?rm'ous Cover=(Impervious Drainage Area)/(Total
Drainage Area)*100%
Treatment Volume
Runoff Coefficient, Rv 0.653 IN/IN R0=0.05+0.009*(% Impervious)
Required 1.5" Runoff Volume 6,383 CF 1.5 inch*Ro*1ftt/12 in*(Total DA)

Provided Treatment Volume 7,700 CF Volume between permanent pool & next-highest orifice

Infiltration Basin

Bottom of Pond Elevation Value selected by designer

Temporary Pool Elevation 10-year Storm Elevation

Drawdown

Infiltration Rate 8.30 IN/HR 1/2 Value Reported by Geotechnical Report

Area of Bottom Contour 3900 SF

SHWT Separation 2.00 FT

Q, Drawdown 0.75 CFS Q=Infiltration Rate/3600/12*Bottom Area
Drawdown Time 0.12 DAYS 1.5” Runoff Volume/Flowrate through Bottom/86400

S:\7010\0001\20-Tech\24-Discipline Design Documentation\24b-Civil,Site,Hydraulic\Stormwater\160908 Infiltration Basin
Sizing.xIsm
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For design assistance, drawings,
and pricing send completed worksheet to:
dyods@contech-cpi.com

Project Summary

Date: 10/14/2016

Project Name: Shipyard Village

City / County: Wilmington

State: North Carolina

Designed By: Tamara Murphy, PE

Company: McKim & Creed, Inc. Enter Information in

Telephone: 910-343-1048 Blue Cells
Corrugated Metal Pipe Calculator

Storage Volume Required (cf): 10,688

Limiting Width (ft): 40.00

Effective Depth Below Asphalt (ft): 5.00

Solid or Perforated Pipe: Perforated

Shape Or Diameter: 42 9.62 ft? Pipe Area

Spacing between Barrels (ft): 1.75

Stone Width Around Perimeter of System (ft): 2

Depth A: Porous Stone Above Pipe (in): 6
Depth C: Porous Stone Below Pipe (in): 6
Stone Porosity (0 to 40%): 40
System Sizing Use Custom Layout (at right) for layout adjustment Custom Layout
Pipe Storage: 6,465 cf To adjust layout, enter desired barrel length in the light blue boxes below.
Porous Stone Storage: 4,434 cf Excess Footage =0
Total Storage Provided: 10,899 cf 102.0% Of Required Storage
Number of Barrels: 7 barrels Barrel 12 0 0
Length Per Barrel: 96.00 ft Barrel 11 0 0
Rectangular Footprint (W x L): 39. ft x 100. ft Barrel 10 0 0
Barrel 9 0 0
CONTECH Materials Barrel 8 0 0
Total CMP Footage: 672 ft Barrel 7 96
Approximate Total Pieces: 28 pcs Barrel 6 96
Approximate Coupling Bands: 21 bands Barrel 5 96
Approximate Truckloads: 4 trucks Barrel 4 96
Construction Quantities** Barrel 3 96
Total Excavation: 723 cy Barrel 2 96
Porous Stone Backfill For Storage: 411 cy Stone Barrel 1 96
Backfill to Grade EXC'Uding Stone: 73 cy Fill 0 20 40 60 80 100 120

**Construction quantities are approximate and should be verified upon final design

© 2007 CONTECH Stormwater Solutions




V.  HYDRAFLOW CALCULATIONS



Project Name: Shipyard Village
County: New Hanover
Project Number: 7010-0001

Soil Symbols Soil Names HSG
Bp Borrow pits B 0%
Le Leon sand A 0%
Rm Rimini sand A 0%
Wa Wakulla sand A 32018 100%
Post-Development Drainage Area #1
Basin: Drainage area= 0.74 acres =  0.001 mi?
Curve Number
HSG: A B C D Sum
% of Basin| 100 100.0
Land Use % of Basinf CNA CNB CNC CN D Weighted CN
Impervious Area
Pavements, Roofs 66.10 98 98 98 98 64.78
0.00
Open Space
Good Condition 33.90 39 61 74 80 13.22
0.0 0.00
0.0 0.00
0.0 0.00
0.0 0.00
Sum: 100.0 Sum: 78.00
Curve numbers taken from: TR-55 Use:




Project Name: Shipyard Village
County: New Hanover
Project Number: 7010-0001

Soil Symbols Soil Names HSG
Bp Borrow pits B 39677 39%
Le Leon sand A 2195 2%
Rm Rimini sand A 6165.6 8%
Wa Wakulla sand A 31045 51%
Post-Development Drainage Area #2
Basin: Drainage area= 1.82 acres = 0.003 mi®
Curve Number
HSG: A B C D Sum
% of Basin| 61 39 100.0
Land Use % of Basinf CNA CNB CNC CN D Weighted CN
Impervious Area
Pavements, Roofs 56.46| 98 98 98 98 55.33
0.00
Open Space
Good Condition 43.54] 39 61 74 80 20.72
0.0 0.00
0.0 0.00
0.0 0.00
0.0 0.00
Sum: 100.0 Sum: 76.05
Curve numbers taken from: TR-55 Use:




Project Name: Shipyard Village
County: New Hanover
Project Number: 7010-0001

Soil Symbols Soil Names HSG
Bp Borrow pits B 0%
Le Leon sand A 934 3%
Rm Rimini sand A 3849.5 12%
Wa Wakulla sand A 26833 82%
Post-Development Drainage Area #3
Basin: Drainage area= 0.75 acres =  0.001 mi?
Curve Number
HSG: A B C D Sum
% of Basin| 100 100.0
Land Use % of Basinf CNA CNB CNC CN D Weighted CN
Impervious Area
Pavements, Roofs 78.92] 98 98 98 98 77.34
0.00
Open Space
Good Condition 21.08 39 61 74 80 8.22
0.0 0.00
0.0 0.00
0.0 0.00
0.0 0.00
Sum: 100.0 Sum: 85.56
Curve numbers taken from: TR-55 Use:




Project Name: Shipyard Village
County: New Hanover
Project Number: 7010-0001

Soil Symbols Soil Names HSG
Bp Borrow pits B 0%
Le Leon sand A 0%
Rm Rimini sand A 0%
Wa Wakulla sand A 78216  100%
Post-Development Drainage Area #4
Basin: Drainage area= 1.80 acres =  0.003 mi®
Curve Number
HSG: A B C D Sum
% of Basin| 100 100.0
Land Use % of Basinf CNA CNB CNC CN D Weighted CN
Impervious Area
Pavements, Roofs 66.98( 98 98 98 98 65.64
0.00
Open Space
Good Condition 33.02( 39 61 74 80 12.88
0.0 0.00
0.0 0.00
0.0 0.00
0.0 0.00
Sum: 100.0 Sum: 78.52
Curve numbers taken from: TR-55 Use:




Project Name: Shipyard Village

County: New Hanover

Project Number: 7010-0001

Soil Symbols Soil Names HSG
Bp Borrow pits B 0%
Le Leon sand A 0%
Rm Rimini sand A 0%
Wa Wakulla sand A 88427 100%
Post-Development Drainage Area #5
Basin: Drainage area= 2.03 acres =  0.003 mi?
Curve Number
HSG: A B C D Sum
% of Basin| 100 100.0
Land Use % of Basinf CNA CNB CNC CN D Weighted CN
Impervious Area
Pavements, Roofs 0.00 98 98 98 98 0.00
0.00
Open Space
Good Condition 100.00 39 61 74 80 39.00
0.0 0.00
0.0 0.00
0.0 0.00
0.0 0.00
Sum: 100.0 Sum: 39.00
Curve numbers taken from: TR-55 Use:




Project Name: Shipyard Village

County: New Hanover

Project Number: 7010-0001

Soil Symbols Soil Names HSG
Bp Borrow pits B 0%
Le Leon sand A 2385 100%
Rm Rimini sand A 0%
Wa Wakulla sand A 0%
Post-Development Drainage Area #0S
Basin: Drainage area= 0.05 acres =  0.000 mi?
Curve Number
HSG: A B C D Sum
% of Basin| 100 100.0
Land Use % of Basinf CNA CNB CNC CN D Weighted CN
Impervious Area
Pavements, Roofs 100.00 98 98 98 98 98.00
0.00
Open Space
Good Condition 0.00 39 61 74 80 0.00
0.0 0.00
0.0 0.00
0.0 0.00
0.0 0.00
Sum: 100.0 Sum: 98.00
Curve numbers taken from: TR-55 Use:
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. [Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 |SCS Runoff 0.031 2 1324 466 | - | | - Overall Pre
3 |SCS Runoff 12.02 2 724 37497 | — | | Overall Post
5 |SCS Runoff 0.003 2 1324 48 | | e e DA 1 PRE
7 |SCS Runoff 1.931 2 724 5774 | ——— | | DA 1 POST
9 |Reservoir 0.000 2 712 0 7 54.96 1,886 IB #1
11 |SCS Runoff 0.008 2 1324 118 | | e DA 2 PRE
13 |SCS Runoff 4.572 2 724 13,692 | - | | DA 2 POST
15 |Reservoir 0.000 2 822 0 13 52.04 4,388 IB #2
17 |SCS Runoff 0.003 2 1324 49 | e e e DA #3 PRE
19 [SCS Runoff 2.535 2 724 7665 | e | e | e DA #3 POST
21 |Reservoir 0.000 2 822 0 19 51.25 2,302 IB #3
23 |SCS Runoff 0.008 2 1324 117 | e | e e DA #4 PRE
25 |SCS Runoff 4.870 2 724 14,557 | - | e e DA #4 POST
27 |Reservoir 0.000 2 800 0 25 51.33 2,628 IT#1
29 |SCS Runoff 0.009 2 1324 132 | | | e REMAINDER OF PARCEL POST
30 |SCS Runoff 0.212 2 724 726 | e | e e DA-OS
31 |Combine 0.212 2 724 857 9,15,21, |  —— | - ENT PARCEL POST DEV
27, 29, 30

Overall Shipyard Village.gpw

Return Period: 2 Year

Friday, 10 /14 /2016




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Friday, 10/ 14 /2016

Hyd. No. 1

Overall Pre

Hydrograph type = SCS Runoff Peak discharge = 0.031 cfs

Storm frequency = 2yrs Time to peak = 1324 min

Time interval = 2min Hyd. volume = 466 cuft

Drainage area = 7.190 ac Curve number = 34

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 4.50in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

Overall Pre

Q (cfs) Hyd. No. 1 - 2 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02

/—/
0.01 4 0.01
0.00 / J 0.00
0 120 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Friday, 10/ 14 /2016
Hyd. No. 3
Overall Post
Hydrograph type = SCS Runoff Peak discharge = 12.02 cfs
Storm frequency = 2yrs Time to peak = 724 min
Time interval = 2min Hyd. volume = 37,497 cuft
Drainage area = 7.190 ac Curve number = 68*
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 5.00 min
Total precip. = 4.50in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(0.740 x 78) + (1.820 x 77) + (0.750 x 86) + (1.800 x 79) + (2.030 x 39) + (0.050 x 98)] / 7.190
Overall Post
Q (cfs) Hyd. No. 3 - 2 Year 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

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
= Hyd No. 3



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Friday, 10/ 14 /2016

Hyd. No. 5

DA 1 PRE

Hydrograph type = SCS Runoff Peak discharge = 0.003 cfs

Storm frequency = 2yrs Time to peak = 1324 min

Time interval = 2min Hyd. volume = 48 cuft

Drainage area = 0.740 ac Curve number = 34

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 4.50in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

DA 1 PRE

Q (cfs) Hyd. No. 5 - 2 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00

0 120 360 480 600 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 5



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Friday, 10/ 14 /2016

Hyd. No. 7
DA 1 POST
Hydrograph type = SCS Runoff Peak discharge = 1.931 cfs
Storm frequency = 2yrs Time to peak = 724 min
Time interval = 2min Hyd. volume = 5,774 cuft
Drainage area = 0.740 ac Curve number =78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 5.00 min
Total precip. = 4.50in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
DA 1 POST
Q (cfs) Hyd. No. 7 -- 2 Year Q (cfs)
2.00 2.00
1.00 1.00
) \‘
0.00 aam— 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 7



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Friday, 10/ 14 /2016

Hyd. No. 9

IB #1

Hydrograph type = Reservoir Peak discharge = 0.000 cfs

Storm frequency = 2yrs Time to peak = 712 min

Time interval = 2min Hyd. volume = 0 cuft

Inflow hyd. No. = 7-DA1POST Max. Elevation = 54.96 ft

Reservoir name = IB #1 Max. Storage = 1,886 cuft

Storage Indication method used. Exfiltration extracted from Outflow.

IB #1

Q (cfs) Hyd. No. 9 - 2 Year Q (cfs)
2.00 2.00
1.00 1.00
0.00 — 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 9 e Hyd No. 7 [ T | Total storage used = 1,886 cuft



Pond Report

7

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3
Pond No. 1 - IB #1

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 53.25 ft

Stage / Storage Table

Friday, 10/ 14 /2016

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 53.25 712 0 0
1.00 54.25 1,132 914 914
2.00 55.25 1,609 1,363 2,277
3.00 56.25 2,142 1,869 4,146
3.50 56.75 2,430 1,142 5,288
3.65 56.90 2,519 371 5,659
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 15.00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest EI. (ft) = 56.73 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 2.60 3.33 3.33 3.33
Invert El. (ft) = 0.00 0.00 0.00 0.00 Weir Type = Broad - -
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 12.700 (by Contour)
Multi-Stage = n/a No No No TW Elev. (ft) = 0.00
Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Discharge Elev (ft)
4.00 57.25
3.00 56.25
2.00 } 55.25
1.00 54.25
0.00 53.25
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
Discharge (cfs)

Total Q



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 11
DA 2 PRE

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

SCS Runoff
2yrs

2 min

1.820 ac
0.0 %

User

4.50 in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Friday, 10/ 14 /2016

0.008 cfs
1324 min
118 cuft
34

0 ft

5.00 min
Type Il
484

DA 2 PRE
Q (cfs) Hyd. No. 11 - 2 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 | 0.01
"
0.00 7 | ‘ 0.00
0 120 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 11



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Friday, 10/ 14 /2016

Hyd. No. 13

DA 2 POST

Hydrograph type = SCS Runoff Peak discharge = 4572 cfs

Storm frequency = 2yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 13,692 cuft

Drainage area = 1.820 ac Curve number =77

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 4.50in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

DA 2 POST

Q (cfs) Hyd. No. 13 - 2 Year Q (cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00

) \‘
0.00 = 0.00
0 120 240 360 480 600 720 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 13
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Friday, 10/ 14 /2016

Hyd. No. 15

IB #2

Hydrograph type = Reservoir Peak discharge = 0.000 cfs

Storm frequency = 2yrs Time to peak = 822 min

Time interval = 2min Hyd. volume = 0 cuft

Inflow hyd. No. = 13-DA 2 POST Max. Elevation = 52.04 ft

Reservoir name = |IB #2 Max. Storage = 4,388 cuft

Storage Indication method used. Exfiltration extracted from Outflow.

IB #2

Q (cfs) Hyd. No. 15 - 2 Year Q (cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 0.00

0 120 240 360 480 600 720 840 960 1080
Time (min)

e Hyd No. 15 e Hyd No. 13 [T | Total storage used = 4,388 cuft



Pond Report

11

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Pond No. 3 - IB #2

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 51.00 ft

Stage / Storage Table

Friday, 10/ 14 /2016

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 51.00 3,786 0 0
1.00 52.00 4,578 4,175 4,175
2.00 53.00 5,441 5,003 9,178
3.00 54.00 6,374 5,901 15,079
3.50 54.50 6,867 3,309 18,388
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) Inactive 0.00 0.00 0.00 Crest Len (ft) Inactive 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 0.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 0.00 0.00 0.00 0.00 Weir Type = - -— -— -
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 11.300 (by Contour)
Multi-Stage = nla No No No TW Elev. (ft) = 0.00
Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Discharge Elev (ft)
4.00 55.00
3.00 54.00
2.00 / 53.00
1.00 / 52.00
0.00 51.00
0.00 0.50 1.00 1.50 2.00

Total Q

Discharge (cfs)



Hydrograph Report

12

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Friday, 10/ 14 /2016

Hyd. No. 17

DA #3 PRE

Hydrograph type = SCS Runoff Peak discharge = 0.003 cfs

Storm frequency = 2yrs Time to peak = 1324 min

Time interval = 2min Hyd. volume = 49 cuft

Drainage area = 0.750 ac Curve number = 34

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 4.50in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

DA #3 PRE

Q (cfs) Hyd. No. 17 - 2 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00

0 120 360 480 600 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 17
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Friday, 10/ 14 /2016

Hyd. No. 19

DA #3 POST

Hydrograph type = SCS Runoff Peak discharge = 2.535 cfs

Storm frequency = 2yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 7,665 cuft

Drainage area = 0.750 ac Curve number = 86

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 4.50in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

DA #3 POST

Q (cfs) Hyd. No. 19 - 2 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

== Hyd No. 19
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Friday, 10/ 14 /2016

Hyd. No. 21

IB #3

Hydrograph type = Reservoir Peak discharge = 0.000 cfs

Storm frequency = 2yrs Time to peak = 822 min

Time interval = 2min Hyd. volume = 0 cuft

Inflow hyd. No. = 19- DA #3 POST Max. Elevation = 51.25ft

Reservoir name = IB #3 Max. Storage = 2,302 cuft

Storage Indication method used. Exfiltration extracted from Outflow.

IB #3

Q (cfs) Hyd. No. 21 - 2 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 — 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 21 e Hyd No. 19 [T | Total storage used = 2,302 cuft



Pond Report

2
15

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Pond No. 5 - IB #3

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 50.50 ft

Stage / Storage Table

Wednesday, 10/ 19 /2016

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 50.50 3,052 0 0

0.50 51.00 3,052 1,526 1,526

1.00 51.50 3,052 1,526 3,052

1.50 52.00 3,052 1,526 4,578

2.00 52.50 3,052 1,526 6,103

2.50 53.00 3,052 1,526 7,629

3.00 53.50 3,052 1,526 9,155

3.20 53.70 3,052 610 9,765
Culvert / Orifice Structures Weir Structures

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

Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) Inactive 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 0.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 2.60 3.33 3.33 3.33
Invert El. (ft) = 0.00 0.00 0.00 0.00 Weir Type = Broad
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 9.250 (by Contour)
Multi-Stage = nla No No No TW Elev. (ft) = 0.00

Stage Storage

ft cuft
0.00 0
0.50 1,526
1.00 3,052
1.50 4,578
2.00 6,103
2.50 7,629
3.00 9,155

3.20

9,765

Elevation

ft

50.50
51.00
51.50
52.00
52.50
53.00
53.50
53.70

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Clv A
cfs

CivB

cfs

ClvC
cfs

PrfRsr WrA
cfs

cfs

Wr B

cfs

Wr C
cfs

Wr D
cfs

Exfil
cfs

0.000
0.653
0.653
0.653
0.653
0.653
0.653
0.653

User
cfs

Total
cfs

0.000
0.653
0.653
0.653
0.653
0.653
0.653
0.653


hobbsj
Line

hobbsj
Typewritten Text
15
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Friday, 10/ 14 /2016

Hyd. No. 23

DA #4 PRE

Hydrograph type = SCS Runoff Peak discharge = 0.008 cfs

Storm frequency = 2yrs Time to peak = 1324 min

Time interval = 2min Hyd. volume = 117 cuft

Drainage area = 1.800 ac Curve number = 34

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 4.50in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

DA #4 PRE

Q(cfs) Hyd. No. 23 - 2 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 ra o \ 0.00

0 120 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 23
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Friday, 10/ 14 /2016

Hyd. No. 25

DA #4 POST

Hydrograph type = SCS Runoff Peak discharge = 4.870 cfs

Storm frequency = 2yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 14,557 cuft

Drainage area = 1.800 ac Curve number =79

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 4.50in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

DA #4 POST

Q (cfs) Hyd. No. 25 -- 2 Year Q (cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 /) 0.00

0 120 240 360 480 600 720 960 1080 1200 1320 1440 1560
Time (min)

= Hyd No. 25
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Friday, 10/ 14 /2016

Hyd. No. 27

IT#1

Hydrograph type = Reservoir Peak discharge = 0.000 cfs

Storm frequency = 2yrs Time to peak = 800 min

Time interval = 2min Hyd. volume = 0 cuft

Inflow hyd. No. = 25-DA#4 POST Max. Elevation = 51.33 ft

Reservoir name = IT#1 Max. Storage = 2,628 cuft

Storage Indication method used. Exfiltration extracted from Outflow.

IT#1

Q(cfs) Hyd. No. 27 - 2 Year Q (cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 — 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
e Hyd No. 27 e Hyd No. 25 [T | Total storage used = 2,628 cuft
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Pond No. 7 - IT #1
Pond Data

UG Chambers -Invert elev. = 51.00 ft, Rise x Span = 3.50 x 3.50 ft, Barrel Len = 96.00 ft, No. Barrels =7, Slope = 0.00%, Headers = Yes
Encasement -Invert elev. = 50.50 ft, Width =9.00 ft, Height = 4.50 ft, Voids = 40.00%

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 50.50 n/a 0 0

0.45 50.95 n/a 1,293 1,293

0.90 51.40 n/a 1,585 2,878

1.35 51.85 n/a 1,867 4,744

1.80 52.30 n/a 1,986 6,730

2.25 52.75 n/a 2,039 8,769

2.70 53.20 n/a 2,039 10,808

3.15 53.65 n/a 1,987 12,795

3.60 54.10 n/a 1,865 14,660

4.05 54.55 n/a 1,585 16,244

4.50 55.00 n/a 1,293 17,537
Culvert / Orifice Structures Weir Structures

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

Rise (in) = 18.00 0.00 0.00 0.00 Crest Len (ft) = 0.00 0.00 0.00 0.00
Span (in) = 18.00 0.00 0.00 0.00 Crest EL. (ft) = 0.00 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert EI. (ft) = 53.60 0.00 0.00 0.00 Weir Type = - - - -
Length (ft) = 86.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.52 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 8.300 (by Wet area)
Multi-Stage = nla No No No TW Elev. (ft) = 0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

Stage (ft) Stage / Discharge Elev (ft)
5.00 55.50

54.50

4.00 —

3.00 // 53.50
2.00 / 52.50

1.00 51.50
0.00 50.50
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00
Discharge (cfs)

Total Q
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Friday, 10/ 14 /2016

Hyd. No. 29

REMAINDER OF PARCEL POST

Hydrograph type = SCS Runoff Peak discharge = 0.009 cfs

Storm frequency = 2yrs Time to peak = 1324 min

Time interval = 2min Hyd. volume = 132 cuft

Drainage area = 2.030 ac Curve number = 34

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 4.50in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

REMAINDER OF PARCEL POST

Q (cfs) Hyd. No. 29 -- 2 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01

L
0.00 v | \ 0.00
0 120 360 480 600 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 29
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Friday, 10/ 14 /2016

Hyd. No. 30

DA-OS

Hydrograph type = SCS Runoff Peak discharge = 0.212 cfs

Storm frequency = 2yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 726 cuft

Drainage area = 0.050 ac Curve number = 98

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 4.50in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

Q (cfs) Hyd. No. 30 - 2 Year 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
0.00 ——— 0.00

0 120 360 480 840 960 1080 1200 1320 1440
Time (min)

——— Hyd No. 30
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Hyd. No. 31

ENT PARCEL POST DEV

Hydrograph type = Combine Peak discharge = 0.212 cfs

Storm frequency = 2yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 857 cuft

Inflow hyds. = 9,15, 21, 27, 29, 30 Contrib. drain. area = 2.080 ac

ENT PARCEL POST DEV

Q (cfs) Hyd. No. 31 - 2 Year 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
0.00 — A 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
== Hyd No. 31 == Hyd No. 9 = Hyd No. 15 == Hyd No. 21

== Hyd No. 27 == Hyd No. 29 Hyd No. 30
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Hyd. [Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 |SCS Runoff 1.000 2 740 10,551 | - | | e Overall Pre
3 |SCS Runoff 27.86 2 724 83,441 | - | | Overall Post
5 |SCS Runoff 0.103 2 740 1,086 | e | e | e DA 1 PRE
7 |SCS Runoff 3.743 2 724 11,269 | - | | DA 1 POST
9 |Reservoir 0.000 2 866 0 7 56.27 4,182 IB #1
11 |SCS Runoff 0.253 2 740 2,671 | | e e DA 2 PRE
13 |SCS Runoff 9.001 2 724 27,040 | - | e | e DA 2 POST
15 |Reservoir 0.000 2 686 0 13 53.18 10,212 IB #2
17 |SCS Runoff 0.104 2 740 1,101 | e | e e DA #3 PRE
19 |SCS Runoff 4.412 2 724 13,695 | - | e e DA #3 POST
21 |Reservoir 0.000 2 700 0 19 52.11 4,909 IB #3
23 |SCS Runoff 0.250 2 740 2,641 | | e e DA #4 PRE
25 |SCS Runoff 9.306 2 724 28,082 | - | e e DA #4 POST
27 |Reservoir 0.000 2 684 0 25 52.53 7,753 IT#1
29 |SCS Runoff 0.282 2 740 2979 | e | e e REMAINDER OF PARCEL POST
30 |SCS Runoff 0.331 2 724 1,150 | e | e e DA-OS
31 |Combine 0.389 2 738 4,129 9,15,21, |  —— | - ENT PARCEL POST DEV
27, 29, 30

Overall Shipyard Village.gpw

Return Period: 10 Year

Friday, 10/14 /2016
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Hyd. No. 1

Overall Pre

Hydrograph type = SCS Runoff Peak discharge = 1.000 cfs

Storm frequency = 10 yrs Time to peak = 740 min

Time interval = 2min Hyd. volume = 10,551 cuft

Drainage area = 7.190 ac Curve number = 34

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 7.00in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

Overall Pre

Q (cfs) Hyd. No. 1 - 10 Year 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

N
" \
0.10 W 0.10
0.00 0.00
0 120 240 360 480 600 720 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 1
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Hyd. No. 3
Overall Post
Hydrograph type = SCS Runoff Peak discharge = 27.86 cfs
Storm frequency = 10 yrs Time to peak = 724 min
Time interval = 2min Hyd. volume = 83,441 cuft
Drainage area = 7.190 ac Curve number = 68*
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 5.00 min
Total precip. = 7.00in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(0.740 x 78) + (1.820 x 77) + (0.750 x 86) + (1.800 x 79) + (2.030 x 39) + (0.050 x 98)] / 7.190
Overall Post
Q (cfs) Hyd. No. 3 - 10 Year 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 =] 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 3
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Hyd. No. 5
DA 1 PRE

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

SCS Runoff
10 yrs

2 min

0.740 ac
0.0 %

User
7.00in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Friday, 10/ 14 /2016

34
0 ft

484

5.00 min
Type Il

0.103 cfs
740 min
1,086 cuft

DA 1 PRE
Q (cfs) Hyd. No. 5 - 10 Year 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 \
0.00 | A 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 5
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Friday, 10/ 14 /2016

Hyd. No. 7

DA 1 POST

Hydrograph type = SCS Runoff Peak discharge = 3.743 cfs

Storm frequency = 10 yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 11,269 cuft

Drainage area = 0.740 ac Curve number =78

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 7.00in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

DA 1 POST

Q (cfs) Hyd. No. 7 -- 10 Year Q (cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00

) T —
0.00 0.00
0 120 360 480 600 720 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 7
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Hyd. No. 9

IB #1

Hydrograph type = Reservoir Peak discharge = 0.000 cfs

Storm frequency = 10 yrs Time to peak = 866 min

Time interval = 2min Hyd. volume = 0 cuft

Inflow hyd. No. = 7-DA1POST Max. Elevation = 56.27 ft

Reservoir name = IB #1 Max. Storage = 4,182 cuft

Storage Indication method used. Exfiltration extracted from Outflow.

IB #1

Q (cfs) Hyd. No. 9 - 10 Year Q (cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 — 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
e Hyd No. 9 e Hyd No. 7 [T | Total storage used = 4,182 cuft



Hydrograph Report

29

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3
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Hyd. No. 11

DA 2 PRE

Hydrograph type = SCS Runoff Peak discharge = 0.253 cfs

Storm frequency = 10 yrs Time to peak = 740 min

Time interval = 2min Hyd. volume = 2,671 cuft

Drainage area = 1.820 ac Curve number = 34

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 7.00in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

DA 2 PRE

Q(cfs) Hyd. No. 11 -- 10 Year 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 S~ 0.05
0.00 0.00

0 120 360 480 600 720 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 11
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Friday, 10/ 14 /2016

Hyd. No. 13

DA 2 POST

Hydrograph type = SCS Runoff Peak discharge = 9.001 cfs

Storm frequency = 10 yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 27,040 cuft

Drainage area = 1.820 ac Curve number =77

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 7.00in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

DA 2 POST

Q (cfs) Hyd. No. 13 - 10 Year Q (cfs)

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
0 120 360 480 600 720 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 13
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Hyd. No. 15

IB #2

Hydrograph type = Reservoir Peak discharge = 0.000 cfs

Storm frequency = 10 yrs Time to peak = 686 min

Time interval = 2min Hyd. volume = 0 cuft

Inflow hyd. No. = 13-DA 2 POST Max. Elevation = 53.18 ft

Reservoir name = |IB#2 Max. Storage = 10,212 cuft

Storage Indication method used. Exfiltration extracted from Outflow.

IB #2

Q (cfs) Hyd. No. 15 -- 10 Year 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

0 120 240 360 480 600 720 840 960 1080 1200 1320
Time (min)

e Hyd No. 15 e Hyd No. 13 [T | Total storage used = 10,212 cuft
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Friday, 10/ 14 /2016

Hyd. No. 17

DA #3 PRE

Hydrograph type = SCS Runoff Peak discharge = 0.104 cfs

Storm frequency = 10 yrs Time to peak = 740 min

Time interval = 2min Hyd. volume = 1,101 cuft

Drainage area = 0.750 ac Curve number = 34

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 7.00in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

DA #3 PRE

Q (cfs) Hyd. No. 17 - 10 Year 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 I\ 0.10
0.05 — 0.05
0.00 | \ 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 17



Hydrograph Report

33

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3
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Hyd. No. 19

DA #3 POST

Hydrograph type = SCS Runoff Peak discharge = 4412 cfs

Storm frequency = 10 yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 13,695 cuft

Drainage area = 0.750 ac Curve number = 86

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 7.00in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

DA #3 POST

Q (cfs) Hyd. No. 19 - 10 Year Q (cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 —_— 0.00

0 120 360 480 600 840 960 1080 1200 1320 1440
Time (min)

== Hyd No. 19
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Hyd. No. 21

IB #3

Hydrograph type = Reservoir Peak discharge = 0.000 cfs

Storm frequency = 10 yrs Time to peak = 700 min

Time interval = 2min Hyd. volume = 0 cuft

Inflow hyd. No. = 19- DA #3 POST Max. Elevation = 5211 ft

Reservoir name = IB #3 Max. Storage = 4,909 cuft

Storage Indication method used. Exfiltration extracted from Outflow.

IB #3

Q (cfs) Hyd. No. 21 -- 10 Year Q (cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 — 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 21 e Hyd No. 19 [T | Total storage used = 4,909 cuft
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Hyd. No. 23

DA #4 PRE

Hydrograph type = SCS Runoff Peak discharge = 0.250 cfs

Storm frequency = 10 yrs Time to peak = 740 min

Time interval = 2min Hyd. volume = 2,641 cuft

Drainage area = 1.800 ac Curve number = 34

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 7.00in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

DA #4 PRE

Q (cfs) Hyd. No. 23 - 10 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 ﬂ 0.25
0.20 0.20
0.15 0.15
0.10 \ 0.10
0.05 ~ 0.05
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 23
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Hyd. No. 25

DA #4 POST

Hydrograph type = SCS Runoff Peak discharge = 9.306 cfs

Storm frequency = 10 yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 28,082 cuft

Drainage area = 1.800 ac Curve number =79

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 7.00in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

DA #4 POST

Q (cfs) Hyd. No. 25 - 10 Year 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
0 120 360 480 600 720 960 1080 1200 1320 1440 1560
Time (min)

= Hyd No. 25
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Hyd. No. 27

IT#1

Hydrograph type = Reservoir Peak discharge = 0.000 cfs

Storm frequency = 10 yrs Time to peak = 684 min

Time interval = 2min Hyd. volume = 0 cuft

Inflow hyd. No. = 25-DA#4 POST Max. Elevation = 52.53 ft

Reservoir name = IT#1 Max. Storage = 7,753 cuft

Storage Indication method used. Exfiltration extracted from Outflow.

IT #1

Q (cfs) Hyd. No. 27 -- 10 Year 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

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 27 e Hyd No. 25 [T | Total storage used = 7,753 cuft
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Hyd. No. 29

REMAINDER OF PARCEL POST
Hydrograph type = SCS Runoff
Storm frequency = 10 yrs
Time interval = 2min
Drainage area = 2.030 ac
Basin Slope = 0.0%

Tc method = User

Total precip. = 7.00in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Friday, 10/ 14 /2016

0.282 cfs
740 min
2,979 cuft
34

0 ft

5.00 min
Type Il
484

REMAINDER OF PARCEL POST

Q (cfs) Hyd. No. 29 - 10 Year 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 \A\ 0.05
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 29
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Hyd. No. 30

DA-OS

Hydrograph type = SCS Runoff Peak discharge = 0.331 cfs

Storm frequency = 10 yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 1,150 cuft

Drainage area = 0.050 ac Curve number = 98

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 7.00in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

DA-OS

Q (cfs) Hyd. No. 30 -- 10 Year 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

— T ——
0.00 = — ——— () )0
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440

——— Hyd No. 30

Time (min)
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Hyd. No. 31

ENT PARCEL POST DEV

Hydrograph type = Combine Peak discharge = 0.389 cfs

Storm frequency = 10 yrs Time to peak = 738 min

Time interval = 2min Hyd. volume = 4,129 cuft

Inflow hyds. = 9,15, 21, 27, 29, 30 Contrib. drain. area = 2.080 ac

ENT PARCEL POST DEV

Q (cfs) Hyd. No. 31 - 10 Year 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 Q 0.15
0.10 A 0.10

\
0.05 0.05
0.00 | ' ' 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
== Hyd No. 31 == Hyd No. 9 = Hyd No. 15 == Hyd No. 21

== Hyd No. 27 == Hyd No. 29 Hyd No. 30
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Hyd. [Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 |SCS Runoff 2.280 2 736 17,998 | —— | - | - Overall Pre
3 |SCS Runoff 35.02 2 724 104660 | - | | Overall Post
5 |SCS Runoff 0.235 2 736 1852 | | e e DA 1 PRE
7 |SCS Runoff 4.521 2 724 13693 | - | | DA 1 POST
9 |Reservoir 0.044 2 752 19 7 56.72 5,219 IB #1
11 |SCS Runoff 0.577 2 736 4556 | - | e | e DA 2 PRE
13 |SCS Runoff 10.91 2 724 32,952 | - | | e DA 2 POST
15 |Reservoir 0.000 2 1010 0 13 53.63 12,909 IB #2
17 |SCS Runoff 0.238 2 736 1,877 | e | e e DA #3 PRE
19 |SCS Runoff 5.196 2 724 16,284 | - | e e DA #3 POST
21 |Reservoir 0.000 2 696 0 19 52.50 6,093 IB #3
23 |SCS Runoff 0.571 2 736 4506 | - | e e DA #4 PRE
25 |SCS Runoff 11.20 2 724 34,025 | - | | e DA #4 POST
27 |Reservoir 0.000 2 692 0 25 53.05 10,116 IT#1
29 |SCS Runoff 0.644 2 736 5082 | - | e e REMAINDER OF PARCEL POST
30 |SCS Runoff 0.381 2 724 1,329 | | e e DA-OS
31 |Combine 0.901 2 728 6,430 9,15,21, |  —— | - ENT PARCEL POST DEV
27, 29, 30

Overall Shipyard Village.gpw

Return Period: 25 Year

Friday, 10/14 /2016
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Hyd. No. 1

Overall Pre

Hydrograph type = SCS Runoff Peak discharge = 2.280 cfs

Storm frequency = 25yrs Time to peak = 736 min

Time interval = 2min Hyd. volume = 17,998 cuft

Drainage area = 7.190 ac Curve number = 34

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 8.051in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

Overall Pre

Q (cfs) Hyd. No. 1 - 25 Year Q (cfs)
3.00 3.00
2.00 2.00

1.00 \ 1.00

\\\\

0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)

== Hyd No. 1
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Hyd. No. 3

Overall Post

Hydrograph type = SCS Runoff Peak discharge = 35.02 cfs

Storm frequency = 25yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 104,660 cuft

Drainage area = 7.190 ac Curve number = 68*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 8.051in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.740 x 78) + (1.820 x 77) + (0.750 x 86) + (1.800 x 79) + (2.030 x 39) + (0.050 x 98)] / 7.190

Overall Post

Q (cfs) Hyd. No. 3 - 25 Year Q (cfs)

40.00 40.00

30.00 30.00

20.00 20.00

10.00 10.00

) T~
0.00 = 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)

——— Hyd No. 3
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Hyd. No. 5
DA 1 PRE

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

SCS Runoff
25 yrs

2 min

0.740 ac
0.0 %

User
8.05in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Friday, 10/ 14 /2016

0.235 cfs
736 min
1,852 cuft
34

0 ft

5.00 min
Type Il
484

DA 1 PRE
Q (cfs) Hyd. No. 5 - 25 Year 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
0.00 \ 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

——— Hyd No. 5

Time (min)
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Friday, 10/ 14 /2016

Hyd. No. 7

DA 1 POST

Hydrograph type = SCS Runoff Peak discharge = 4.521 cfs

Storm frequency = 25yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 13,693 cuft

Drainage area = 0.740 ac Curve number =78

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 8.051in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

DA 1 POST

Q(cfs) Hyd. No. 7 -- 25 Year Q (cfs)
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

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

== Hyd No. 7
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Hyd. No. 9

IB #1

Hydrograph type = Reservoir Peak discharge
Storm frequency = 25yrs Time to peak
Time interval = 2min Hyd. volume
Inflow hyd. No. = 7-DA1POST Max. Elevation
Reservoir name = IB #1 Max. Storage

Friday, 10/ 14 /2016

0.044 cfs
752 min

19 cuft

56.72 ft

5,219 cuft

Storage Indication method used. Exfiltration extracted from Outflow.

1B #1
Q (cfs) Hyd. No. 9 - 25 Year Q (cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
I |
0.00 _ Nl 0.00
0 120 240 360 480 600 840
Time (min)

= Hyd No. 9 = Hyd No. 7

[T ] Total storage used = 5,219 cuft
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Friday, 10/ 14 /2016

Hyd. No. 11

DA 2 PRE

Hydrograph type = SCS Runoff Peak discharge = 0.577 cfs

Storm frequency = 25yrs Time to peak = 736 min

Time interval = 2min Hyd. volume = 4,556 cuft

Drainage area = 1.820 ac Curve number = 34

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 8.051in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

DA 2 PRE

Q (cfs) Hyd. No. 11 -- 25 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 m 0.50
0.40 0.40
0.30 0.30
0.20 \ 0.20
0.10 0.10
0.00 \ 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 11
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Friday, 10/ 14 /2016

Hyd. No. 13

DA 2 POST

Hydrograph type = SCS Runoff Peak discharge = 10.91 cfs

Storm frequency = 25yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 32,952 cuft

Drainage area = 1.820 ac Curve number =77

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 8.051in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

DA 2 POST

Q (cfs) Hyd. No. 13 -- 25 Year 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

0 120 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

== Hyd No. 13
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Friday, 10/ 14 /2016

Hyd. No. 15

IB #2

Hydrograph type = Reservoir Peak discharge = 0.000 cfs

Storm frequency = 25yrs Time to peak = 1010 min

Time interval = 2min Hyd. volume = 0 cuft

Inflow hyd. No. = 13-DA 2 POST Max. Elevation = 53.63 ft

Reservoir name = |IB #2 Max. Storage = 12,909 cuft

Storage Indication method used. Exfiltration extracted from Outflow.

IB #2

Q (cfs) Hyd. No. 15 -- 25 Year 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

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

e Hyd No. 15 e Hyd No. 13 [T | Total storage used = 12,909 cuft
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Friday, 10/ 14 /2016

Hyd. No. 17

DA #3 PRE

Hydrograph type = SCS Runoff Peak discharge = 0.238 cfs

Storm frequency = 25yrs Time to peak = 736 min

Time interval = 2min Hyd. volume = 1,877 cuft

Drainage area = 0.750 ac Curve number = 34

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 8.051in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

DA #3 PRE

Q(cfs) Hyd. No. 17 - 25 Year 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 o~ 0.05
0.00 \ 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 17
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Friday, 10/ 14 /2016

Hyd. No. 19

DA #3 POST

Hydrograph type = SCS Runoff Peak discharge = 5.196 cfs

Storm frequency = 25yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 16,284 cuft

Drainage area = 0.750 ac Curve number = 86

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 8.051in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

DA #3 POST

Q (cfs) Hyd. No. 19 -- 25 Year 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

0 120 360 480 600 840 960 1080 1200 1320 1440
Time (min)

== Hyd No. 19
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Hyd. No. 21

IB #3

Hydrograph type = Reservoir Peak discharge = 0.000 cfs

Storm frequency = 25yrs Time to peak = 696 min

Time interval = 2min Hyd. volume = 0 cuft

Inflow hyd. No. = 19 - DA #3 POST Max. Elevation = 52.50 ft

Reservoir name = IB #3 Max. Storage = 6,093 cuft

Storage Indication method used. Exfiltration extracted from Outflow.

IB #3

Q (cfs) Hyd. No. 21 -- 25 Year 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

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 21 e Hyd No. 19 [T | Total storage used = 6,093 cuft
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Friday, 10/ 14 /2016

Hyd. No. 23

DA #4 PRE

Hydrograph type = SCS Runoff Peak discharge = 0.571 cfs

Storm frequency = 25yrs Time to peak = 736 min

Time interval = 2min Hyd. volume = 4,506 cuft

Drainage area = 1.800 ac Curve number = 34

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 8.051in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

DA #4 PRE

Q (cfs) Hyd. No. 23 -- 25 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 \n 0.50
0.40 0.40
0.30 0.30
0.20 \ 0.20
0.10 0.10
0.00 \ 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 23
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Friday, 10/ 14 /2016

Hyd. No. 25

DA #4 POST

Hydrograph type = SCS Runoff Peak discharge = 11.20 cfs

Storm frequency = 25yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 34,025 cuft

Drainage area = 1.800 ac Curve number =79

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 8.051in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

DA #4 POST

Q (cfs) Hyd. No. 25 -- 25 Year 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 e — 0.00

0 120 240 360 480 600 840 960 1080 1200 1320 1440
Time (min)

= Hyd No. 25
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Hyd. No. 27

IT #1

Hydrograph type = Reservoir Peak discharge = 0.000 cfs

Storm frequency = 25yrs Time to peak = 692 min

Time interval = 2min Hyd. volume = 0 cuft

Inflow hyd. No. = 25-DA#4 POST Max. Elevation = 53.05 ft

Reservoir name = IT#1 Max. Storage = 10,116 cuft

Storage Indication method used. Exfiltration extracted from Outflow.

IT#1

Q (cfs) Hyd. No. 27 -- 25 Year 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

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 27 e Hyd No. 25 [T | Total storage used = 10,116 cuft
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Friday, 10/ 14 /2016

Hyd. No. 29

REMAINDER OF PARCEL POST

Hydrograph type = SCS Runoff Peak discharge = 0.644 cfs

Storm frequency = 25yrs Time to peak = 736 min

Time interval = 2min Hyd. volume = 5,082 cuft

Drainage area = 2.030 ac Curve number = 34

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 8.051in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

REMAINDER OF PARCEL POST

Q (cfs) Hyd. No. 29 -- 25 Year 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 \ 0.00

0 120 360 480 600 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 29
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Friday, 10/ 14 /2016

Hyd. No. 30

DA-OS

Hydrograph type = SCS Runoff Peak discharge = 0.381 cfs

Storm frequency = 25yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 1,329 cuft

Drainage area = 0.050 ac Curve number = 98

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 8.051in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

DA-OS

Q (cfs) Hyd. No. 30 -- 25 Year 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

\
0.00 = 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

——— Hyd No. 30
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Friday, 10/ 14 /2016

Hyd. No. 31

ENT PARCEL POST DEV

Hydrograph type = Combine Peak discharge = 0.901 cfs

Storm frequency = 25yrs Time to peak = 728 min

Time interval = 2min Hyd. volume = 6,430 cuft

Inflow hyds. = 9,15, 21, 27, 29, 30 Contrib. drain. area = 2.080 ac

ENT PARCEL POST DEV

Q (cfs) Hyd. No. 31 -- 25 Year 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 A ' l 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
= Hyd No. 31 = Hyd No. 9 = Hyd No. 15 = Hyd No. 21
== Hyd No. 27 == Hyd No. 29 Hyd No. 30
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Hyd. [Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 |SCS Runoff 4.704 2 726 26,123 | - | | e Overall Pre
3 |SCS Runoff 41.64 2 724 124,491 | - | | e Overall Post
5 |SCS Runoff 0.484 2 726 2689 | | e e DA 1 PRE
7 |SCS Runoff 5.226 2 724 15,921 | | | DA 1 POST
9 |Reservoir 1.131 2 738 989 7 56.83 5,472 IB #1
11 |SCS Runoff 1.191 2 726 6,613 | - | e | e DA 2 PRE
13 |SCS Runoff 12.64 2 724 38394 | - | | DA 2 POST
15 |Reservoir 0.000 2 696 0 13 54.05 15,427 IB #2
17 |SCS Runoff 0.491 2 726 2,725 | | e e DA #3 PRE
19 |SCS Runoff 5.903 2 724 18,642 | - | e e DA #3 POST
21 |Reservoir 0.000 2 682 0 19 52.86 7,204 IB #3
23 |SCS Runoff 1.178 2 726 6,540 | - | e e DA #4 PRE
25 |SCS Runoff 12.91 2 724 39,481 | - | | e DA #4 POST
27 |Reservoir 0.000 2 684 0 25 53.54 12,300 IT#1
29 |SCS Runoff 1.328 2 726 7376 | - | e e REMAINDER OF PARCEL POST
30 |SCS Runoff 0.426 2 724 1,491 | e | e e DA-OS
31 |Combine 2.292 2 738 9,855 9,15,21, |  —— | - ENT PARCEL POST DEV
27, 29, 30

Overall Shipyard Village.gpw

Return Period: 50 Year

Friday, 10/14 /2016
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Hyd. No. 1

Overall Pre

Hydrograph type = SCS Runoff Peak discharge = 4.704 cfs

Storm frequency = 50 yrs Time to peak = 726 min

Time interval = 2min Hyd. volume = 26,123 cuft

Drainage area = 7.190 ac Curve number = 34

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 9.00in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

Overall Pre

Q (cfs) Hyd. No. 1 - 50 Year Q (cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 N 1.00
0.00 \ 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 1
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Hyd. No. 3

Overall Post

Hydrograph type = SCS Runoff Peak discharge = 41.64 cfs

Storm frequency = 50 yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 124,491 cuft

Drainage area = 7.190 ac Curve number = 68*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 9.00in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.740 x 78) + (1.820 x 77) + (0.750 x 86) + (1.800 x 79) + (2.030 x 39) + (0.050 x 98)] / 7.190

Overall Post

Q (cfs) Hyd. No. 3 - 50 Year 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
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)

——— Hyd No. 3
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Friday, 10/ 14 /2016

Hyd. No. 5

DA 1 PRE

Hydrograph type = SCS Runoff Peak discharge = 0.484 cfs

Storm frequency = 50 yrs Time to peak = 726 min

Time interval = 2min Hyd. volume = 2,689 cuft

Drainage area = 0.740 ac Curve number = 34

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 9.00in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

DA 1 PRE

Q (cfs) Hyd. No. 5 - 50 Year 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
0.00 ‘ 0.00

0 120 360 480 600 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 5
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Hyd. No. 7

DA 1 POST

Hydrograph type = SCS Runoff Peak discharge = 5.226 cfs

Storm frequency = 50 yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 15,921 cuft

Drainage area = 0.740 ac Curve number =78

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 9.00in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

DA 1 POST

Q (cfs) Hyd. No. 7 - 50 Year Q (cfs)
6.00 6.00
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

0 120 240 360 480 600 840 960 1080 1200 1320 1440
Time (min)

== Hyd No. 7
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Hyd. No. 9

IB #1

Hydrograph type = Reservoir Peak discharge = 1.131 cfs

Storm frequency = 50 yrs Time to peak = 738 min

Time interval = 2min Hyd. volume = 989 cuft

Inflow hyd. No. = 7-DA1POST Max. Elevation = 56.83 ft
Reservoir name = IB #1 Max. Storage = 5,472 cuft

Storage Indication method used. Exfiltration extracted from Outflow.

1B #1
Q (cfs) Hyd. No. 9 - 50 Year 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 -- [ 000
0 120 240 360 480 600
Time (min)

e Hyd No. 9 e Hyd No. 7 [T | Total storage used = 5,472 cuft
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Hyd. No. 11

DA 2 PRE

Hydrograph type = SCS Runoff Peak discharge = 1.191 cfs

Storm frequency = 50 yrs Time to peak = 726 min

Time interval = 2min Hyd. volume = 6,613 cuft

Drainage area = 1.820 ac Curve number = 34

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 9.00in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

DA 2 PRE

Q (cfs) Hyd. No. 11 -- 50 Year Q (cfs)
2.00 2.00
1.00 1.00

\
0.00 A 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 11
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Hyd. No. 13

DA 2 POST

Hydrograph type = SCS Runoff Peak discharge = 12.64 cfs

Storm frequency = 50 yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 38,394 cuft

Drainage area = 1.820 ac Curve number =77

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 9.00in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

DA 2 POST

Q (cfs) Hyd. No. 13 -- 50 Year 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 S —
0.00 e — 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

== Hyd No. 13
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Hyd. No. 15

IB #2

Hydrograph type = Reservoir Peak discharge = 0.000 cfs

Storm frequency = 50 yrs Time to peak = 696 min

Time interval = 2min Hyd. volume = 0 cuft

Inflow hyd. No. = 13-DA 2 POST Max. Elevation = 54.05ft

Reservoir name = |IB #2 Max. Storage = 15,427 cuft

Storage Indication method used. Exfiltration extracted from Outflow.

IB #2

Q (cfs) Hyd. No. 15 -- 50 Year 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

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

e Hyd No. 15 e Hyd No. 13 [T | Total storage used = 15,427 cuft
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Hyd. No. 17

DA #3 PRE

Hydrograph type = SCS Runoff Peak discharge = 0.491 cfs

Storm frequency = 50 yrs Time to peak = 726 min

Time interval = 2min Hyd. volume = 2,725 cuft

Drainage area = 0.750 ac Curve number = 34

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 9.00in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

DA #3 PRE

Q (cfs) Hyd. No. 17 -- 50 Year 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 l\ 0.15
0.10 N 0.10
0.05 \‘ 0.05
0.00 \ 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 17
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Hyd. No. 19

DA #3 POST

Hydrograph type = SCS Runoff Peak discharge = 5.903 cfs

Storm frequency = 50 yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 18,642 cuft

Drainage area = 0.750 ac Curve number = 86

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 9.00in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

DA #3 POST

Q (cfs) Hyd. No. 19 - 50 Year 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
0 120 240 360 480 600 840 960 1080 1200 1320 1440
Time (min)

== Hyd No. 19
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Friday, 10/ 14 /2016

Hyd. No. 21

IB #3

Hydrograph type = Reservoir Peak discharge = 0.000 cfs

Storm frequency = 50 yrs Time to peak = 682 min

Time interval = 2min Hyd. volume = 0 cuft

Inflow hyd. No. = 19- DA #3 POST Max. Elevation = 52.86 ft

Reservoir name = IB #3 Max. Storage = 7,204 cuft

Storage Indication method used. Exfiltration extracted from Outflow.

IB #3

Q (cfs) Hyd. No. 21 -- 50 Year 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

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 21 e Hyd No. 19 [T | Total storage used = 7,204 cuft
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Hyd. No. 23

DA #4 PRE

Hydrograph type = SCS Runoff Peak discharge = 1.178 cfs

Storm frequency = 50 yrs Time to peak = 726 min

Time interval = 2min Hyd. volume = 6,540 cuft

Drainage area = 1.800 ac Curve number = 34

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 9.00in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

DA #4 PRE

Q (cfs) Hyd. No. 23 -- 50 Year Q (cfs)
2.00 2.00
1.00 1.00
0.00 1 \ 0.00

0 120 240 360 480 600 720 840 960 1080 1200

== Hyd No. 23

1320 1440 1560

Time (min)
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Hyd. No. 25

DA #4 POST

Hydrograph type = SCS Runoff Peak discharge = 12.91 cfs

Storm frequency = 50 yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 39,481 cuft

Drainage area = 1.800 ac Curve number =79

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 9.00in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

DA #4 POST

Q (cfs) Hyd. No. 25 -- 50 Year 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 j 2.00

—
0.00 —_— 0.00
0 120 240 360 480 600 840 960 1080 1200 1320 1440
Time (min)

= Hyd No. 25
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Hyd. No. 27

IT#1

Hydrograph type = Reservoir Peak discharge = 0.000 cfs

Storm frequency = 50 yrs Time to peak = 684 min

Time interval = 2min Hyd. volume = 0 cuft

Inflow hyd. No. = 25-DA#4 POST Max. Elevation = 53.54 ft

Reservoir name = IT#1 Max. Storage = 12,300 cuft

Storage Indication method used. Exfiltration extracted from Outflow.

IT#1

Q (cfs) Hyd. No. 27 -- 50 Year 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

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

e Hyd No. 27 e Hyd No. 25 [T | Total storage used = 12,300 cuft



74
Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Friday, 10/ 14 /2016
Hyd. No. 29

REMAINDER OF PARCEL POST

Hydrograph type SCS Runoff Peak discharge 1.328 cfs

Storm frequency = 50 yrs Time to peak = 726 min

Time interval = 2min Hyd. volume = 7,376 cuft

Drainage area = 2.030 ac Curve number = 34

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 9.00in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

REMAINDER OF PARCEL POST

Q (cfs) Hyd. No. 29 -- 50 Year Q (cfs)
2.00 2.00
1.00 1.00

~—
0.00 \ 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 29
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Hyd. No. 30

DA-OS

Hydrograph type = SCS Runoff Peak discharge = 0.426 cfs

Storm frequency = 50 yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 1,491 cuft

Drainage area = 0.050 ac Curve number = 98

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 9.00in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

Q (cfs) Hyd. No. 30 -- 50 Year 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
0.00 0.00

0 120 360 480 840 960 1080 1200 1320 1440
Time (min)

——— Hyd No. 30
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Hyd. No. 31
ENT PARCEL POST DEV
Hydrograph type = Combine Peak discharge = 2.292 cfs
Storm frequency = 50 yrs Time to peak = 738 min
Time interval = 2min Hyd. volume = 9,855 cuft
Inflow hyds. = 9,15, 21, 27, 29, 30 Contrib. drain. area = 2.080 ac
ENT PARCEL POST DEV
Q (cfs) Hyd. No. 31 -- 50 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 . — \ 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
== Hyd No. 31 == Hyd No. 9 = Hyd No. 15 == Hyd No. 21

== Hyd No. 27 == Hyd No. 29 Hyd No. 30
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Hyd. [Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 |SCS Runoff 8.001 2 726 35870 | - | | Overall Pre
3 |SCS Runoff 48.70 2 724 145876 | - | | e Overall Post
5 |SCS Runoff 0.823 2 726 3692 | - | | e DA 1 PRE
7 |SCS Runoff 5.968 2 724 18,294 | | | DA 1 POST
9 |Reservoir 2.234 2 732 2,148 7 56.88 5,606 IB #1
11 |SCS Runoff 2.025 2 726 9,080 | - | | - DA 2 PRE
13 |SCS Runoff 14.47 2 724 44196 | - | e | e DA 2 POST
15 |Reservoir 0.000 2 1052 0 13 54.46 18,145 IB #2
17 |SCS Runoff 0.835 2 726 3,742 | e | e | e DA #3 PRE
19 |SCS Runoff 6.643 2 724 21,136 | - | e e DA #3 POST
21 |Reservoir 0.000 2 666 0 19 53.26 8,422 IB #3
23 |SCS Runoff 2.003 2 726 8980 | - | e e DA #4 PRE
25 |SCS Runoff 14.72 2 724 45286 | - | | e DA #4 POST
27 |Reservoir 0.783 2 748 959 25 53.99 14,208 IT#1
29 |SCS Runoff 2.259 2 726 10,127 | | | e REMAINDER OF PARCEL POST
30 |SCS Runoff 0.473 2 724 1,661 | e | e | e DA-OS
31 |Combine 4.081 2 730 14,895 915,21, |  -—— | - ENT PARCEL POST DEV
27, 29, 30

Overall Shipyard Village.gpw

Return Period: 100 Year

Friday, 10/ 14 /2016
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Hyd. No. 1

Overall Pre

Hydrograph type = SCS Runoff Peak discharge = 8.001 cfs

Storm frequency = 100 yrs Time to peak = 726 min

Time interval = 2min Hyd. volume = 35,870 cuft

Drainage area = 7.190 ac Curve number = 34

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 10.00in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

Overall Pre

Q (cfs) Hyd. No. 1 - 100 Year Q (cfs)

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 ] 1 \ 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 1
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Hyd. No. 3

Overall Post

Hydrograph type = SCS Runoff Peak discharge = 48.70 cfs

Storm frequency = 100 yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 145,876 cuft

Drainage area = 7.190 ac Curve number = 68*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 10.00in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.740 x 78) + (1.820 x 77) + (0.750 x 86) + (1.800 x 79) + (2.030 x 39) + (0.050 x 98)] / 7.190

Overall Post

Q (cfs) Hyd. No. 3 - 100 Year 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
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)

——— Hyd No. 3
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Hyd. No. 5
DA 1 PRE

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

SCS Runoff
100 yrs

2 min

0.740 ac
0.0 %

User

10.00 in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Friday, 10/ 14 /2016

0.823 cfs
726 min
3,692 cuft
34

0 ft

5.00 min
Type Il
484

DA 1 PRE
Q (cfs) Hyd. No. 5 - 100 Year 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 S 0.10
\ ‘H
0.00 L A 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

——— Hyd No. 5

Time (min)
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Hyd. No. 7

DA 1 POST

Hydrograph type = SCS Runoff Peak discharge = 5.968 cfs

Storm frequency = 100 yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 18,294 cuft

Drainage area = 0.740 ac Curve number =78

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 10.00in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

DA 1 POST

Q (cfs) Hyd. No. 7 -- 100 Year 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
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

== Hyd No. 7
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Friday, 10/ 14 /2016
Hyd. No. 9

IB #1

Hydrograph type = Reservoir Peak discharge = 2.234 cfs

Storm frequency = 100 yrs Time to peak = 732 min

Time interval = 2min Hyd. volume = 2,148 cuft

Inflow hyd. No. = 7-DA1POST Max. Elevation = 56.88 ft
Reservoir name = IB #1 Max. Storage = 5,606 cuft

Storage Indication method used. Exfiltration extracted from Outflow.

1B #1
Q (cfs) Hyd. No. 9 - 100 Year 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
0 120 240 480 600
Time (min)

e Hyd No. 9 e Hyd No. 7 [ T | Total storage used = 5,606 cuft
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Hyd. No. 11

DA 2 PRE

Hydrograph type = SCS Runoff Peak discharge = 2.025 cfs

Storm frequency = 100 yrs Time to peak = 726 min

Time interval = 2min Hyd. volume = 9,080 cuft

Drainage area = 1.820 ac Curve number = 34

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 10.00in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

DA 2 PRE

Q (cfs) Hyd. No. 11 -- 100 Year Q (cfs)
3.00 3.00
2.00 i 2.00
1.00 1.00
0.00 \ 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
== Hyd No. 11
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Friday, 10/ 14 /2016

Hyd. No. 13

DA 2 POST

Hydrograph type = SCS Runoff Peak discharge = 1447 cfs

Storm frequency = 100 yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 44,196 cuft

Drainage area = 1.820 ac Curve number =77

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 10.00in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

DA 2 POST

Q (cfs) Hyd. No. 13 -- 100 Year 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

0 120 240 360 480 600 840 960 1080 1200 1320 1440
Time (min)

== Hyd No. 13
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Hyd. No. 15

IB #2

Hydrograph type = Reservoir Peak discharge = 0.000 cfs

Storm frequency = 100 yrs Time to peak = 1052 min

Time interval = 2min Hyd. volume = 0 cuft

Inflow hyd. No. = 13-DA 2 POST Max. Elevation = 54.46 ft

Reservoir name = |IB #2 Max. Storage = 18,145 cuft

Storage Indication method used. Exfiltration extracted from Outflow.

IB #2

Q (cfs) Hyd. No. 15 -- 100 Year 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

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 15 e Hyd No. 13 [T | Total storage used = 18,145 cuft
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Friday, 10/ 14 /2016

Hyd. No. 17

DA #3 PRE

Hydrograph type = SCS Runoff Peak discharge = 0.835cfs

Storm frequency = 100 yrs Time to peak = 726 min

Time interval = 2min Hyd. volume = 3,742 cuft

Drainage area = 0.750 ac Curve number = 34

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 10.00in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

DA #3 PRE

Q (cfs) Hyd. No. 17 -- 100 Year 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 L | | 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 17
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Hyd. No. 19

DA #3 POST

Hydrograph type = SCS Runoff Peak discharge = 6.643 cfs

Storm frequency = 100 yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 21,136 cuft

Drainage area = 0.750 ac Curve number = 86

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 10.00in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

DA #3 POST

Q (cfs) Hyd. No. 19 -- 100 Year 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 —| 0.00

0 120 240 360 480 600 840 960 1080 1200 1320 1440
Time (min)

== Hyd No. 19
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Hyd. No. 21

IB #3

Hydrograph type = Reservoir Peak discharge = 0.000 cfs

Storm frequency = 100 yrs Time to peak = 1092 min

Time interval = 2min Hyd. volume = 0 cuft

Inflow hyd. No. = 19- DA #3 POST Max. Elevation = 53.26 ft

Reservoir name = IB #3 Max. Storage = 8,422 cuft

Storage Indication method used. Exfiltration extracted from Outflow.

IB #3

Q (cfs) Hyd. No. 21 -- 100 Year 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 1l\ 1.00
0.00 — 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
e Hyd No. 21 e Hyd No. 19 [ | Total storage used = 8,422 cuft
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Friday, 10/ 14 /2016

Hyd. No. 23

DA #4 PRE

Hydrograph type = SCS Runoff Peak discharge = 2.003 cfs

Storm frequency = 100 yrs Time to peak = 726 min

Time interval = 2min Hyd. volume = 8,980 cuft

Drainage area = 1.800 ac Curve number = 34

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 10.00in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

DA #4 PRE

Q (cfs) Hyd. No. 23 -- 100 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 1 \ 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 23
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Friday, 10/ 14 /2016

Hyd. No. 25

DA #4 POST

Hydrograph type = SCS Runoff Peak discharge = 14.72 cfs

Storm frequency = 100 yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 45,286 cuft

Drainage area = 1.800 ac Curve number =79

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 10.00in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

DA #4 POST

Q (cfs) Hyd. No. 25 -- 100 Year 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

0 120 240 360 480 600 840 960 1080 1200 1320 1440
Time (min)

= Hyd No. 25
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Hyd. No. 27

IT#1

Hydrograph type = Reservoir Peak discharge = 0.783 cfs

Storm frequency = 100 yrs Time to peak = 748 min

Time interval = 2min Hyd. volume = 959 cuft

Inflow hyd. No. = 25-DA#4 POST Max. Elevation = 53.99 ft
Reservoir name = IT#1 Max. Storage = 14,208 cuft

Storage Indication method used. Exfiltration extracted from Outflow.

IT#1
Q(cfs) Hyd. No. 27 - 100 Year Q(cfs)
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
!
y HH\H’I}H[”||m......_
- g 1011 A1
0 120 240 360 480 600 720 840

Time (min)
e Hyd No. 27 e Hyd No. 25 [T | Total storage used = 14,208 cuft
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Friday, 10/ 14 /2016

Hyd. No. 29

REMAINDER OF PARCEL POST

Hydrograph type = SCS Runoff Peak discharge = 2.259 cfs

Storm frequency = 100 yrs Time to peak = 726 min

Time interval = 2min Hyd. volume = 10,127 cuft

Drainage area = 2.030 ac Curve number = 34

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 10.00in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

REMAINDER OF PARCEL POST

Q (cfs) Hyd. No. 29 - 100 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 l A 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
== Hyd No. 29
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Friday, 10/ 14 /2016

Hyd. No. 30

DA-OS

Hydrograph type = SCS Runoff Peak discharge = 0.473 cfs

Storm frequency = 100 yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 1,661 cuft

Drainage area = 0.050 ac Curve number = 98

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 10.00in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

DA-OS

Q (cfs) Hyd. No. 30 - 100 Year 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 /J l\ 0.05
0.00 —— 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

——— Hyd No. 30
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Hyd. No. 31
ENT PARCEL POST DEV
Hydrograph type = Combine Peak discharge = 4.081 cfs
Storm frequency = 100 yrs Time to peak = 730 min
Time interval = 2min Hyd. volume = 14,895 cuft
Inflow hyds. = 9,15, 21, 27, 29, 30 Contrib. drain. area = 2.080 ac
ENT PARCEL POST DEV
Q (cfs) Hyd. No. 31 -- 100 Year Q (cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
\‘ -
0.00 —! 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
== Hyd No. 31 == Hyd No. 9 = Hyd No. 15 == Hyd No. 21

== Hyd No. 27 == Hyd No. 29 Hyd No. 30



VI STORM PIPES/STRUCTURES



DATE: 10/14/2016
PROJECT: Shipyard Village Apartments
TITLE: 10-YR PIPE DESIGN AND HGL
MODEL: BENTLEY STORMCAD V8i SERIES 4
Invert Invert Diameter System Drainage System CA [System Intensity | Time (Pipe Flow)| System Flow | System Rational | Capacity (Full Hydraulic Grade Inlet Velocity
From (Inlet) To (Outlet) (Inlet) (ft) | (Outlet) (ft) [Length (ft) (in) Slope (ft/ft) Area (acres) (acres) (in/h) (min) Time (min) Flow (cfs) Flow) (cfs) Rim Elevation (Inlet) (ft) [ Line (Inlet) (ft) |Cover (ft)| (ft/s)
CB-1 SDMH-2 51.94 51.71 75.70 15.00 0.003 0.09 0.08 7.23 0.60 0.00 0.60 3.56 57.19 52.42 4.00 2.15
SDMH-2 CB-14 51.71 51.45 85.70 15.00 0.003 0.09 0.08 7.23 0.66 0.59 0.60 3.55 57.55 52.42 4.59 2.15
CB-14 CB-13 51.45 51.26 66.10 15.00 0.003 0.17 0.15 7.23 0.42 1.26 1.12 3.51 56.00 52.39 3.30 2.54
CB-13 JB-2 51.26 51.22 12.10 15.00 0.003 0.32 0.28 7.23 0.06 1.68 2.01 3.65 55.67 52.38 3.16 3.04
CB-12 JB-2 51.27 51.22 11.00 15.00 0.005 0.56 0.40 7.23 0.06 0.00 2.93 4.40 55.66 52.39 3.14 3.84
JB-2 IT-1 51.22 51.00 71.90 24.00 0.019 0.95 0.74 7.23 0.00 1.53 5.39 30.78 56.20 52.37 2.98 7.19
CB-3 CB-4 51.82 51.47 115.60 15.00 0.003 0.18 0.16 7.23 0.72 0.00 1.17 3.54 55.49 52.72 2.42 2.59
CB-4 DI-1 51.47 51.05 143.60 18.00 0.003 0.71 0.54 7.23 0.66 0.75 3.93 6.39 54.90 52.69 1.93 3.50
DI-2 DI-1 54.00 52.60 52.60 15.00 0.025 0.15 0.08 7.23 0.18 0.00 0.59 10.20 57.70 54.30 2.45 4.53
DI-1 IT-1 51.05 51.00 28.10 24.00 0.003 0.97 0.68 7.23 0.06 1.42 4.92 12.35 57.28 52.54 4.23 3.71
CB-2 IB-1 53.38 53.25 40.40 18.00 0.003 0.40 0.34 7.23 1.08 0.00 2.46 10.92 57.50 56.28 2.62 0.69
CB-5 CB-6 51.62 51.21 82.70 18.00 0.005 0.61 0.42 7.23 0.36 0.00 3.04 7.38 54.83 52.79 1.71 3.97
CB-8 CB-7 51.98 51.59 78.20 15.00 0.005 0.21 0.17 7.23 0.42 0.00 1.21 4.55 54.57 52.78 1.34 3.13
CB-7 CB-6 51.59 51.21 76.90 18.00 0.005 0.45 0.29 7.23 0.36 0.42 2.10 7.35 54.63 52.76 1.54 3.59
CB-6 I1B-2 51.21 51.00 70.70 24.00 0.003 1.46 0.98 7.23 0.30 0.78 7.16 12.34 54.42 52.74 1.21 4.07
CB-9 CB-10 51.18 50.89 95.70 15.00 0.003 0.13 0.13 7.23 0.66 0.00 0.92 3.54 54.57 52.19 2.14 2.42
CB-10 CB-11 50.89 50.57 109.20 15.00 0.003 0.40 0.35 7.23 0.84 0.67 2.56 3.52 54.85 52.17 2.71 2.09
CB-11 IB-3 50.57 50.50 23.50 15.00 0.005 0.65 0.57 7.23 0.06 1.53 4.15 4.39 54.31 52.00 2.49 3.38
CB-15 SDMH-1/EX. CB #2 52.89 52.83 12.30 15.00 0.005 0.12 0.11 7.23 0.06 0.00 0.79 4.71 55.27 53.24 1.13 2.85
SDMH-1 EX. CB #1 52.83 52.45 135.30 15.00 0.003 0.12 0.11 7.23 1.08 0.07 0.79 3.32 55.47 53.24 1.39 2.22
EX. CB #1 EX. CB #3 51.68 50.78 66.30 15.00 0.014 0.33 0.33 7.23 0.18 1.15 2.39 7.55 55.55 52.30 2.62 5.45

<2.5fps




DATE:

10/14/2016
PROJECT: Shipyard Village Apartments

TITLE: 50-YR PIPE DESIGN AND HGL
MODEL: BENTLEY STORMCAD V8i SERIES 4
From To Invert Invert Length | Diameter | Slope | System Drainage | System CA System Time (Pipe System Flow | System Rational | Capacity (Full | Rim Elevation | Hydraulic Grade | Inlet Cover | Velocity
(Inlet) | (Outlet) | (Inlet) (ft) [ (Outlet) (ft) (ft) (in) (ft/ft) Area (acres) (acres) | Intensity (in/h) | Flow) (min) Time (min) Flow (cfs) Flow) (cfs) (Inlet) (ft) Line (Inlet) (ft) (ft) (ft/s)
CB-1 SDMH-2 51.94 51.71 75.70 15.00 0.003 0.09 0.08 8.866 0.54 0.00 0.74 3.56 57.19 52.43 4.00 2.29
SDMH-2 | CB-14 51.71 51.45 85.70 15.00 0.003 0.09 0.08 8.866 0.60 0.55 0.74 3.55 57.55 52.40 4.59 2.28
CB-14 CB-13 51.45 51.26 66.10 15.00 0.003 0.17 0.15 8.866 0.42 1.18 1.38 3.51 56.00 52.39 3.30 2.68
CB-13 JB-2 51.26 51.22 12.10 15.00 0.003 0.32 0.28 8.866 0.06 1.58 2.47 3.65 55.67 52.36 3.16 3.19
CB-12 JB-2 51.27 51.22 11.00 15.00 0.005 0.56 0.40 8.866 0.06 0.00 3.60 4.40 55.66 52.37 3.14 4.00
JB-2 IT-1 51.22 51.00 71.90 24.00 0.019 0.95 0.74 8.866 0.00 1.65 6.06 30.78 56.20 52.35 2.98 7.62
CB-3 CB-4 51.82 51.47 115.60 15.00 0.003 0.18 0.16 8.866 1.68 0.00 1.44 3.54 55.49 52.86 2.42 2.73
CB-4 DI-1 51.47 51.05 143.60 18.00 0.004 0.71 0.54 8.866 0.84 0.71 4.82 6.39 54.90 52.80 1.93 3.64
DI-2 DI-1 54.00 52.60 52.60 15.00 0.025 0.15 0.08 8.866 0.18 0.00 0.73 10.20 57.70 54.33 2.45 4.81
DI-1 IT-1 51.05 51.00 28.10 24.00 0.003 0.97 0.68 8.866 0.12 1.35 6.03 12.35 57.28 52.50 4.23 3.91
CB-2 IB-1 53.38 53.25 40.40 18.00 0.003 0.40 0.34 8.866 0.84 0.00 3.01 10.92 57.50 56.28 2.62 0.85
CB-5 CB-6 51.62 51.21 82.70 18.00 0.005 0.61 0.42 8.866 0.36 0.00 3.73 7.38 54.83 52.85 1.71 4.19
CB-8 CB-7 51.98 51.59 78.20 15.00 0.005 0.21 0.17 8.866 0.42 0.00 1.48 4.55 55.08 52.83 1.85 3.31
CB-7 CB-6 51.59 51.21 76.90 18.00 0.005 0.45 0.29 8.866 0.36 0.40 2.53 7.35 54.63 52.81 1.54 3.77
CB-6 I1B-2 51.21 51.00 70.70 24.00 0.003 1.46 0.98 8.866 0.30 0.74 8.74 12.34 54.42 52.77 1.21 4.26
CB-9 CB-10 51.18 50.89 95.70 15.00 0.003 0.13 0.13 8.866 0.60 0.0 1.13 3.54 55.96 52.32 3.53 2.56
CB-10 CB-11 50.89 50.57 109.20 15.00 0.003 0.40 0.35 8.866 0.72 0.6 3.15 3.52 54.85 52.29 2.71 2.56
CB-11 IB-3 50.57 50.50 23.50 15.00 0.005 0.65 0.57 8.866 0.06 13 5.09 4.39 54.31 52.03 2.49 4.14
CB-15 MH-1/EX.C| 52.89 52.83 12.30 15.00 0.005 0.12 0.11 8.866 0.06 0.0 0.94 4.71 55.27 53.28 1.13 2.99
SDMH-1 | EX. CB #1 52.83 52.45 135.30 15.00 0.003 0.12 0.11 8.866 1.02 0.1 0.94 3.32 55.47 53.29 1.39 2.32
EX. CB #1 | EX. CB #3 51.68 50.78 66.30 15.00 0.014 0.33 0.33 8.866 0.18 1.1 2.93 7.55 55.80 52.37 2.87 5.77

Surcharge




DATE: 10/14/2016

PROJECT: Shipyard Village Apartments
TITLE: INLET SPREAD ANALYSIS (4 in/hr)
MODEL: BENTLEY STORMCAD V8i SERIES 4

Longitudinal

Inlet Slope (Inlet)
Inlet Inlet Location (ft/ft)
CB-8 NCDOT 840.03 Curb Inlet In Sag N/A
CB-9 NCDOT 840.03 Curb Inlet In Sag N/A

CB-15 NCDOT 840.03 Curb Inlet On Grade 0.5

Road
Cross
Slope
(ft/ft)
0.02
0.02
0.02

Inlet
Drainage
Area
(acres)
0.19
0.11
0.12

Local Local
Intensity  Rational
Inlet C (in/h) Flow (cfs)

0.77 7.23 1.05
0.95 7.23 0.75
0.98 4 0.47

Flow
(Captured)

(cfs)
1.05
0.75
0.46

Bypassed
Rational
Flow (cfs)
0
0
0.01

Bypass
Target

EX. CB #1

Elevation

(Rim) (ft)  Catalog Gutter
54.57 COW SD 7-01
54.57 COW SD 7-01
55.27 COW SD 7-01

Spread / Top
Width (ft)
6.1
4.9
2.6

Depth (Gutter)
(in)
0.08
0.07
0.05



VII. RIPRAP APRON CALCULATIONS



ENERGY DISSIPATOR DESIGN WORKSHEET

PROJECT: DATE PREPARED:
SHIPYARD VILLAGE APARTMENTS 10/14/2016
DESCRIPTION: PREPARED FOR :
RIP-RAP OUTLET ENERGY DISSIPATORS O-1
ENGINEER: PREPARED BY : REVIEWED BY :
TCM RMC

PROJECT NO. 07010-0001

Outlet flowrate 0.00 cfs
Pipe diameter 18 inches
Outlet pipe slope 0.52 percent
Des. flow velocity 2.50 ft/sec
Figure 8.06.b.1
25
20 Zone 7
E\ 15
g Zone 6 —]
& .
-g T —— )
S 10 —
> N\
Zone 5
> — S — Zone 4
L‘m* 2.5 ft/se — I
0 Zone 3
0 1 2 3 4 5 6 7 8 9 10
Zone 2
Pipe diameter (ft)
Zone from graph above = 1
Outlet pipe diameter 18 in. Length = 6.0 ft.
Outlet flowrate 0.0 cfs Width = 4.5 ft.
Outlet velocity 2.5 ft/sec Max. Stone Dia = 6 in. d50 =4"
Material = Class A Thickness = 9 in.
Zone Material |[Max Stone Diaj Thickness Length Width
1 Class A 6 9 4 x D(o) 3 x D(o)
2 Class B 12 18 6 x D(0) 3 x D(o)
3 Class I 17 26 8 x D(0) 3 x D(0o)
4 Class II 23 35 10 x D(o) 3 x D(o0)
Notes:

1. Calculations based on NY DOT method - Section 8.06.05 through 8.06.06 in NCDENR ESC Manual.
McKim Creed, Inc.
243 N Front Street
Wilmington, North Carolina 28401
(910) 343-1048

Page 1 of 1



ENERGY DISSIPATOR DESIGN WORKSHEET

PROJECT: DATE PREPARED:
SHIPYARD VILLAGE APARTMENTS 10/14/2016
DESCRIPTION: PREPARED FOR :
RIP-RAP OUTLET ENERGY DISSIPATORS IB-1
ENGINEER: PREPARED BY : REVIEWED BY :
TCM RMC

PROJECT NO. 07010-0001

Outlet flowrate 2.46 cfs
Pipe diameter 18 inches
Outlet pipe slope 0.3 percent
Des. flow velocity 0.69 ft/sec
Figure 8.06.b.1
25
20 Zone 7
E\ 15
g Zone 6 —
& .
-g T —— )
S 10 —
> N\
Zone 5
5 ~—_
Zone 4
Zone 1 T —
0 ‘ 0.7 1t/sec Zone 3
0 1 2 3 4 5 6 7 8 9 10
Zone 2
Pipe diameter (ft)
Zone from graph above = 1
Outlet pipe diameter 18 in. Length = 6.0 ft.
Outlet flowrate 2.5 cfs Width = 4.5 ft.
Outlet velocity 0.7 ft/sec Max. Stone Dia = 6 in. d50 =4"
Material =  Class A Thickness = 9 in.
Zone Material |[Max Stone Diaj Thickness Length Width
1 Class A 6 9 4 x D(o) 3 x D(o)
2 Class B 12 18 6 x D(0) 3 x D(o)
3 Class I 17 26 8 x D(0) 3 x D(0o)
4 Class II 23 35 10 x D(o) 3 x D(o0)
Notes:

1. Calculations based on NY DOT method - Section 8.06.05 through 8.06.06 in NCDENR ESC Manual.
McKim Creed, Inc.
243 N Front Street
Wilmington, North Carolina 28401
(910) 343-1048 Page1of1



ENERGY DISSIPATOR DESIGN WORKSHEET

PROJECT: DATE PREPARED:
SHIPYARD VILLAGE APARTMENTS 10/14/2016
DESCRIPTION: PREPARED FOR :
RIP-RAP OUTLET ENERGY DISSIPATORS IB-2(1)
ENGINEER: PREPARED BY : REVIEWED BY :
TCM RMC
PROJECT NO. 07010-0001
Outlet flowrate 3.58 cfs
Pipe diameter 24 inches
Outlet pipe slope 0.3 percent
Des. flow velocity 4.07 ft/sec
Figure 8.06.b.1
25
20 Zone 7
:‘3\ 15
g Zone 6 —
&
-g \\ )
S 10 —
> N\
Zone 5
> @4 TTtrseg E— - Zone 4
Zone 1 —
‘ ——
0 ‘ Zone 3
0 1 2 3 4 5 6 7 8 9 10
Zone 2
Pipe diameter (ft)
Zone from graph above = 1
Outlet pipe diameter 24 in. Length = 8.0 ft.
Outlet flowrate 3.6 cfs Width = 6.0 ft.
Outlet velocity 4.1 ft/sec Max. Stone Dia = 6 in. d50 =4"
Material = Class A Thickness = 9 in.
Zone Material |[Max Stone Diaj Thickness Length Width
1 Class A 6 9 4 x D(o) 3 x D(o)
2 Class B 12 18 6 x D(0) 3 x D(o)
3 Class I 17 26 8 x D(0) 3 x D(0o)
4 Class II 23 35 10 x D(o) 3 x D(o0)

Notes:

1. Calculations based on NY DOT method - Section 8.06.05 through 8.06.06 in NCDENR ESC Manual.
McKim Creed, Inc.

243 N Front Street
Wilmington, North Carolina 28401
(910) 343-1048

Page 1 of 1



ENERGY DISSIPATOR DESIGN WORKSHEET

PROJECT: DATE PREPARED:
SHIPYARD VILLAGE APARTMENTS 10/14/2016
DESCRIPTION: PREPARED FOR :
RIP-RAP OUTLET ENERGY DISSIPATORS IB-2(2)
ENGINEER: PREPARED BY : REVIEWED BY :
TCM RMC
PROJECT NO. 07010-0001
Outlet flowrate 3.58 cfs
Pipe diameter 24 inches
Outlet pipe slope 0.3 percent
Des. flow velocity 4.07 ft/sec
Figure 8.06.b.1
25
20 Zone 7
2 15
g Zone 6 —]
&
-g \\ )
S 10 —
> N\
Zone 5
Zone 1 —
‘ ——
0 ‘ Zone 3
0 1 2 3 4 5 6 7 8 9 10
Zone 2
Pipe diameter (ft)
Zone from graph above = 1
Outlet pipe diameter 24 in. Length = 8.0 ft.
Outlet flowrate 3.6 cfs Width = 6.0 ft.
Outlet velocity 4.1 ft/sec Max. Stone Dia = 6 in. d50 =4"
Material = Class A Thickness = 9 in.
Zone Material |[Max Stone Diaj Thickness Length Width
1 Class A 6 9 4 x D(o) 3 x D(o)
2 Class B 12 18 6 x D(0) 3 x D(o)
3 Class I 17 26 8 x D(0) 3 x D(0o)
4 Class II 23 35 10 x D(o) 3 x D(o0)

Notes:

1. Calculations based on NY DOT method - Section 8.06.05 through 8.06.06 in NCDENR ESC Manual.

McKim Creed, Inc.

243 N Front Street
Wilmington, North Carolina 28401
(910) 343-1048

Page 1 of 1



ENERGY DISSIPATOR DESIGN WORKSHEET

PROJECT: DATE PREPARED:
SHIPYARD VILLAGE APARTMENTS 10/14/2016
DESCRIPTION: PREPARED FOR :
RIP-RAP OUTLET ENERGY DISSIPATORS IB-3
ENGINEER: PREPARED BY : REVIEWED BY :
TCM RMC
PROJECT NO. 07010-0001
Outlet flowrate 4.15 cfs
Pipe diameter 15 inches
Outlet pipe slope 0.5 percent
Des. flow velocity 3.38 ft/sec
Figure 8.06.b.1
25
20 Zone 7
:‘f 15
g Zone 6 —]
&
-g \\ )
S 10 —
> N\
Zone 5
5 —_
Z?ne 314 ft/sec E— _— Zone 4
0 Zone 3
0 1 2 3 4 5 6 7 8 9 10
Zone 2
Pipe diameter (ft)
Zone from graph above = 1
Outlet pipe diameter 15 in. Length = 5.0 ft.
Outlet flowrate 4.2 cfs Width = 3.8 ft.
Outlet velocity 3.4 ft/sec Max. Stone Dia = 6 in. d50 =4"
Material = Class A Thickness = 9 in.
Zone Material |[Max Stone Diaj Thickness Length Width
1 Class A 6 9 4 x D(o) 3 x D(o)
2 Class B 12 18 6 x D(0) 3 x D(o)
3 Class I 17 26 8 x D(0) 3 x D(0o)
4 Class II 23 35 10 x D(o) 3 x D(o0)

Notes:

1. Calculations based on NY DOT method - Section 8.06.05 through 8.06.06 in NCDENR ESC Manual.
McKim Creed, Inc.

243 N Front Street
Wilmington, North Carolina 28401
(910) 343-1048





