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PROJECT DESCRIPTION

CANAAN LAND CHURCH
NEW CHURCH BUILDING AND PAVED PARKING

The current site is a developed Property containing a church with multiple buildings and paved parking to their north
and east. The property is located on the north side of the intersection of Gantz Road and Home Road in Grove City,
Ohio, Franklin County. The site contains one parcel of land (PID: 040-007355-00) totaling 6.600 acres of which 1.974
acres is currently impervious area. The 3 building structures located on the site are located along the western property
line and in the center of the site with asphalt parking to the north and east of the site. The proposed redevelopment
requires the demolition of the asphalt pavemnent to the northwest of the central building for proposed building to be
built on. Paved parking will also be added to the site to the north of the proposed new building. The access point to the
site will remain the same with the paved full access drive located along Gantz Road. All stormwater on the NE half of the
site will drain to a proposed dry detention pond located on the eastern corner of the site. The pond will drain via 2 15"
HDPE pipe to a proposed headwall feeding into the ditchline east of the drive culvert. Stormwater water quality will be
accomplished using the EPA 48-hr draw down time being released from the pond through the use of a 2’ x 2’ catchbasin
and 10” riser. All storage for the stormwater is accomplished within the pond on the site.



PROJECT NAME:

LOCATION:

PROJECT DESCRIPTION:

EXISTING USE:

PROPOSED USE:

AREA:

DETENTION TYPE:

CRITICAL STORM EVENT:

EPA-WATER QUALITY:

PROJECT SUMMARY

Canaan Land Church

2777 Gantz Road
Grove City, Oh 43123

The redevelopment of an area of paved parking into a new building and the
construction of additicnal paved parking.

Church with paved parking and auxiliary facilities

Church Building and Parking

4.7387 Acres
Impervious: 2.8250 Acres [59.6%)
Pervious: 1.9137 Acres (40.4%)

Dry Detention Basin

Critical Storm Event (5-year Storm) controlled to the pre-developed 1-year peak
discharge and 100-year post-developed storm event controlled to the 10-year

pre-developed peak discharge rate,

EPA 48 Hour Draw Down time based on WQ Volume

STORMWATER MANAGEMENT SUMMARY TABLE

WATER QUANTITY
1Year 2 Year 5 Year 10Year | 25Year | 50Year | 100 Year
Pre-developed Q {cfs) 4,759 6.825 9.448 11.54 14,77 17.64 20.67
Post-developed Q (cfs) 6.824 9.380 12.56 15.06 18.89 22.26 25.81
Allowable Release (cfs) 4,759 4.759 4.759 11.54 11.54 11.54 11.54
Actual Release (cfs) 0.225 0.338 0.504 0.895 3.769 6.230 6.915
Ponding Elevation (ft) 774.05 774.36 774.75 775.02 775.20 775.40 775.68
Storage Volume (CF) 12,392 15,215 18,079 20,120 23,156 25,894 28,874
|
STORMWATER QUALITY SUMMARY TABLE:
Post Developed Q Peak Inflow T%= 100 Qp= 2.2747 CFS
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CURVE NUMBER
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SOIL REPORT

(SECTION B)



U.8. Deparlment of Agricullure
Nalural Resources Conservalion Service

Project: Canaan Land Church

FL-ENG-21A
06/04

TR 55 Worksheet 2: Runoff Curve Number and Runoff

Location: Gantz & Home Road

Check one: [ Present [ iDeveloped

1. Runoff curve number {CN)

Designed By: JB

Date; 1/20/f4

Checked: MC

Date: 1120/

Soil name Cover description CNY Area Product
and hydrologic ( Cover type, treatment, and hydrologic [ acres of
group condition; percent impervious; Table Fig. Fig. |Ogmi CN x area
{Appendix A) unconnected/connected impervious area 2-2 2-3 24 |y,
ratic)
CrA, CeB, Ut | Open Space - Good Condition 80 27 217.2
Hvd. Grp. - D '
CrA, CeB, Ut [Impervious Area - Bldg, Roof, Pavement, Efc... 08 1.8 177.6
Hyd. Grp. -D ) '
CeC?2 Open Space - Good Condition 4
Hvd. Grp. - C ¥ 0.0 i
CeC2 Impervious Area - Bldg, Roof, Pavement, Etc... 98 0.2 16.0
Hyd. Grp. - C ' '
YUse only one CN source per line. Totals = 47 4144
CN (weighted) = fotal product = 4144 = 87 Use CN = 87
total area 47
2. Runoff
Storm #1 Storm #2 Storm #3
Frequency ..ovvvceieiie e years 2 10 25
Rainfall, P (24 hour) ........cooecvvveeeviinnn. N 2.7 3.9 4.8
RUNOTE, Q oo in. 1.5 2.5 33

{Use P and CN with Table 2-1, Figure 2-1,
or equations 2-3 and 2-4.)



U.S. Department of Agricullure
Nalural Resources Conservalion Service

Project: Canaan Land Church

TR 55 Worksheet 2: Runoff Curve Number and Runoff

Location: Gantz and Home Road

Check one: [ Present [7]Developed

1. Runoff curve number (CN})

Designed By: JB

FL-ENG-21A

06/04

Date: 1/20/&

Checked: MC

Date: 1/20/84

Soil name

(Use P and CN with Table 2-1, Figure 2-1,

or equations 2-3 and 2-4.)

Cover description CNY Area Product
and hydrologic ( Cover type, treatment, and hydrologic [ acres of
group condition; percent impervious; Table Fig. Fig. |Omi? CN x area
(Appendix A) unconnected/connected impervious area 2-2 2-3 2-4 gy,
ratio)
CrA, CeB, Ut | Open Space - Good Condition 80 1.8 147 4
Hyd. Grp. - D
CrA, CeB, Ut  |Impervious Area - Bldg, Roof, Pavement, Etc... 08 28 250.2
Hyd. Grp. -D
CeC2 Open Space - Good Condition 74 0.1 73
Hyd. Grp. - C
CeC2 Impervious Area - Bldg, Roof, Pavement, Elc... 98 0.2 16.0
Hyd. Grp. - C
¥ Use only one CN source per line. Totals = 47 420.9
CN (weighted) = total product = 4209 - 90 Use CN = 90
total area 4.7
2. Runoff
Storm #1 Storm #2 Storm #3
Frequency .......ocvveeeeeeeeeeeee e years 2 10 25
Rainfall, P (24 hour) .cocooccevvunenne in. 2.7 3.9 4.8
Runoff, Q ..o, in. 1.7 2.8 3.8
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Preface
“_

Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of sail limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://www.nrcs.usda.goviwps/portal/
nres/main/soils/health/) and certain conservation and engineering applications. For
more detailed information, contact your local USDA Service Center (hitp:/
offices.sc.egov.usda.govilocator/app?agency=nrcs) or your NRCS State Soil
Scienlist (http:/Awww.nrcs,usda.goviwps/portal/nres/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or reads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has |leadership for the Federal part of the National Cooperative Soil
Survey.

tnformation about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means



for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
{voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Custom Soil Resource Report

Map Unit Legend

Franklin County, Qhlo (OH049)

Map Unlr.:SymboI Map Unit Name Acres In AOI Percent of AOI

CeB Celina sill loam, 2 o & percent 1.4 16.8%
slopes

CeC2 Celina silt loam, 6 lo 12 percent 1.5 17.5%
slopes, eroded

CrA Crasby silt loam, Soulhern Ohio 4.4 52.4%
Till Plain, 0 lo 2 percent slopes

Mh Medway sill loam, occaslonally 0.1 1.0%
flooded

Ul Udorthents-Urban land complex, 1.0 12.2%
gently rolling

Totals for Area of Interest 8.4 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellanecus areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant scil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management, These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and conseguently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.




Custom Sail Resource Report

The presence of minor compenents in a map unit in no way diminishes the usefulness
or accuracy of the data. The cbjective of mapping is not to delineate pure taxonomic
classes but rather fo separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbal precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and gualities.

Soils that have profiles that are almost alike make up a soif series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soif phases. Most of the areas shown on the
detailed scil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, O
to 2 percent slopes, is a phase of the Alpha series,

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern arin such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An associatfon is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present ar
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative propaortion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little ar no vegetation. Rock outcrop is an example.



Custom Soil Resource Report

Franklin County, Ohio

CeB—Celina silt loam, 2 to 6 percent slopes

Map Unit Setting
National map unit symbol: 2rwj9
Elevation: 820 to 1,180 feet
Mean annual precipitation: 37 to 46 inches
Mean annual air temperature; 48 to 55 degrees F
Frost-free period: 145 to 180 days
Farmland classification: Al areas are prime farmland

Map Unit Composition
Celina and similar soils: 85 percent
Minor components: 15 percent
Eslimates are based on observations, descriptions, and transects of the mapunit.

Description of Celina

Setting
Landform: Till plains
Landform position (two-dimensional): Summit, shouider
Landform position (three-dimensional): Crest
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Loess derived from quartzite over loamy till derived from limestone
and dolomite

Typical profile
Ap - 0 to 9 inches: silt loam
2Bt - 9 to 38 inches: clay loam
2Cd - 38 to 79 inches: {oam

Properties and qualities

Siope: 2 to 6 percent

Depth to restrictive feature: 24 to 40 inches to densic material

Natural drainage class: Moderately well drained

Runoff class: Medium

Capacily of the most limiting fayer to transmit water (Ksat): Low to moderately low
(0.01 to 0.06 in/hr)

Depth to water table: About 12 to 30 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 45 percent

Salinity, maximurm in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)

Available water storage in profile: Moderate (about 6.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Sofl Group: CID

Minor Components

Kokomo
Percent of map unit: 5 percent

10



Custom Soil Resource Report

Landform: Depressions on till plains

Landform position (two-dimensional); Toeslope
Landform position (three-dimensional). Dip
Down-sfope shape: Concave

Across-slope shape: Concave

Crosby
Percent of map unit: 5 percent
Landform: Till plains
Landform position (two-dimensional); Footslope
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-siope shape: Linear

Brookston
Percent of map unit; 5 percent
Landform: Depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave

CeC2—Celina silt loam, 6 to 12 percent slopes, eroded

Map Unit Setting
National map unit symbol: 5mpp
Elevation: 860to 1,100 feet
Mean annual precipitation: 33 to 45 inches
Mean annual air temperature: 50 to 55 degrees F
Frost-free period: 151 to 180 days
Farriand cfassification: Not prime farmland

Map Unit Composition
Celina and similar soffs: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Celina

Setting
Landform: Moraines, till plains
Landform position (iwo-dimensional): Summit
Landform position (three-dimensional): |nterfluve
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Loamy till

Typical profile
H1-0to 7 inches; silt loam
H2 -7 to 25 inches: silty clay loam
H3-25t0 70 inches: loam

11



Custom Soil Resource Report

Properties and qualities
Slope: 6to 12 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Runoff class: High
Capacity of the most limiting layer to transmit water {Ksat): Moderately high {0.20
to 0.60 in/hr)
Depth to water table: About 18 to 36 inches
Freguency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 45 percent
Avaifable waler storage in profile: Moderate (about 7.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soif Group: C
Other vegetative classification: Unnamed (G11 1AYA-60H)

Minor Components

Croshy
Percent of map unit: 10 percent
Landform: Till plains
Down-slope shape: Linear
Across-slope shape: Convex

Kokomo
Percent of map unit: 5 percent
Landform: Drainageways

Lewisburg
Percent of map unit: 5 percent
Landform. Till plains

CrA—Crosby silt Ipam, Southern Ohio Tili Plain, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2thy7
Elevation: 520 to 1,550 feet
Mean annual precipitation: 36 to 44 inches
Mean annual air temperature: 48 to 54 degrees F
Frost-free period: 145 to 180 days
Farmland classification: Prime farmland if drained

Map Unit Composition
Crosby and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapumit.

12
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Description of Crosby

Setting
Landform: Ground moraines, recessionial moraines, water-lain moraines
Landform position (two-dimensional): Summit, backslope, footslope
Landform position (three-dimensional): Interfluve, rise
Down-siope shape. Convex
Across-sfope shape: Linear
Parent material: Silty material or loess over loamy till

Typical profile
Ap - O ta 8 inches: silt loam
BE - 8to 11 inches: silt loam
Bt1- 11 to 14 inches: silt loam
2812 - 14 fo 28 inches: silty clay loam
2BCt - 28 to 36 inches: loam
2Cd - 36 to 79 inches: loam

Properties and qualities
Slope: 0to 2 percent
Depth to restrictive feafure: 24 to 40 inches to densic material
Nalural drainage class: Somewhat poorly drained
Runoff class: Medium

Capacily of the most limiting layer to transmit water {Ksat): Low to moderately high

{0.01 to 0.20 in/hr)
Depth to water table: About 6 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 50 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)

Available water storage in profite: Low (about 5.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capabilily classification (nonirrigated): 2w
Hydrologic Soif Group: C/D

Minor Components

Kokomo, drained
Percent of map unit: 5 percent
Landform: Depressions, swales, water-lain moraines
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope, dip
Down-siope shape: Linear
Across-slope shape: Concave

Celina, eroded
Percent of map unit: 4 percent
Landfarm: Ground moraines, recessionial moraines, water-lain moraines
Landform position (two-dimensional): Summit, shoulder, backslope

Landform position (three-dimensional). Side slope, crest, head slope, nose slope,

rise
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex
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Miamian, eroded
Percent of map unit: 1 percent
Landform: Ground moraines, recessionial moraines, water-lain moraines
Landform position (two-dimensionalf): Summit, shoulder, backslope
Landform position (three-dimensional): Crest, head slope, nose slope, side slope,
rise
Down-slope shape: Convex, linear
Across-siope shape: Linear, convex

Mh—Medway silt loam, occasionally flooded

Map Unit Setting
National map unit symbol: 5mgj
Elevation: 900 to 1,100 feet
Mean annual precipitation: 27 to 45 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 180 days
Farmiand classification: All areas are prime farmland

Map Unit Composition
Medway and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Medway

Setting
Landform: Flood plains
Parent material: Fine-loamy alluvium

Typical profile
H1-0to 15 inches: silt loam
H2 - 15 to 30 inches: loam
H3 - 30 to 70 inches: gravelly sandy loam

Properties and qualities

Siope: 0to 2 percent

Depth to restrictive feature; More than 80 inches

Natural drainage class: Moderately well drained

Runoff class: Low

Capacity of the most limiting layer to fransmit water (Ksat). Moderately high to high
(0.60 to 2.00 inthr)

Depth to water table: About 18 to 36 inches

Frequency of flooding: Occasional

Frequency of ponding: None

Calcium carbonate, maximum in profile: 20 percent

Available wafer storage in profile: High (about 9.3 inches)

Interpretive groups
Land capabifity classification (irrigated): None specified
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Land capability classification (nonirrigated): 2w
Hydrologic Soif Group: C

Minor Components

Sloan
Percent of map unif; 5 percent
Landform: Depressions

Warsaw
Percent of map unit: 5 percent
Landform: Kames, outwash plains, terraces, valley trains

Wea
Percent of map unit: 5 percent
Landform: Kames, oulwash plains, outwash terraces, stream terraces

Ut—Udorthents-Urban land complex, gently rolling

Map Unit Setting
National map unit symbol: 5mrj
Mean annual precipitation: 35 to 45 inches
Mean annual air temperature: 50 to 55 degrees F
Frost-free period: 160 to 180 days
Farmiand classification: Not prime farmland

Map Unit Composition
Udorthents and simifar soils: 50 percent
Urban iand: 40 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Udorthents

Properties and qualities
Sfape: 2 to 12 percent
Depth to restrictive feafure: Mare than 80 inches
Depth to water table: More than 80 inches
Frequency of flooding: None
Freguency of ponding: None

Minor Components

Areas similar to adjacent soils
Percent of map unit: 5 percent

Slopes of 12 to 55 percent
Percent of map unit; 5 percent
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CRITICAL STORM CALCULATION
Canaan Church

Runoff Volumes for the 1 year Pre- and Post-Development Storms were

obtained from the 1 year hydrograph velumes calculated by Hydraflow
Storm Routing.

1 year Pre-Developed Runoff=17,616 CF

1year Post-Developed Runoff= 21,334 CF

% Runoff Increase

(21,334 CF-17,616 CF)
17,616 CF

X 100 = 21.10% Increase in Runoff Volume

Therefore, the Critical Storm is the 5 year event.
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Watershed Model Schematic

Hydraflow Hydrographs Extension for AuloCAD® Civil 3D® 2014 by Autodesk, inc. v10.3

Legend
Hyd, Origin ~  Description

1 SCS Runoff Present Cenditions
2 SCS Runoff  Post Consiruclion
&) Reservoir Actual Release

Project: Storm Route_Canaan Church_Gantz & Home_01-21-16.gpw Monday, 01/25/2016




2
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Hyd. |Hydrograph [Inflow Peak Outflow (cfs} Hydrograph
No. type hyd(s) Description
(origin) 1-yr 2yr 3uyr S-yr 10-yr 25-yr 50-yr 100-yr
1 |SCS Runoff —_ 4.758 6.825 _ 9.448 11.54 14.77 17.64 20.67 | Preseni Condilions
2 15CS Runoff —_ 6.824 | 9.380 S 12.56 15.06 18.89 | 22,26 | 2581 | PosltConstruclion
3 |Reservoir 2 0.225 0.338 — 0.504 0.895 3,770 6.231 6.915 | Aclual Release

Proj. file: Storm Route_Canaan Church_Gantz & Home_01-21-16.gpw Monday, 01 /25 /2016
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Hydrograph Summary Report

Hydraflow Hydrographs Exiension for AuloCAD® Civil 3D® 2014 by Aulodesk, Inc. v10.3

Hyd. |Hydrograph |Peak Time Timato (Hyd. Inflow Maximum Total

Hydrograph
No. type flow Interval |Peak volume hyd(s) elevatlon strge used Descriptian
{origln) {cfs) {mln) {min) (cuft) {ft) (cuft)
1 |SCS Runoff 4.759 2 728 17,616 —_ — —_ Presenl Conditions
2 |SCS Runofl 6.824 2 724 21,334 — —_ _ Post Conslruclion
3 |Reservoir 0.225 2 950 19,672 2 774.05 14,378 Aclual Release

Storm Route_Canaan Church_Gantz & Homie Rsuah-Pémpav 1 Year Monday, 01 /25/2016




Hydrograph Report

Hydraflow Hydrographs Exlension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. vi0.3 Monday, 01 /25 /2016

Hyd. No. 1

Present Conditions

Hydrograph type = 3CS Runoff Peak discharge = 4.759 cfs

Storm frequency = 1yrs Time to peak = 1213 hrs

Time interval = 2 min Hyd. volume = 17,616 cuft

Drainage area = 4,739 ac Curve number = 87

Basin Slope = 0.0 % Hydraulic length = 0t

Tc method = TR55 Time of conc. (Tc) = 24.00 min

Total precip. = 2.17in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Present Conditions

Q (cfs) Hyd. No. 1 - 1 Year el(ER)
5.00 5.00
4.00 4,00
3.00 3.00
2.00 2,00
1.00 1.00
0.00 J 0.00

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



TR55 Tc Worksheet
Hydraflow Hydrographs Extension for AulaCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 1
Present Conditions
Description A B o Totals
Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 166.4 300.0 0.0

Two-year 24-hr precip. (in) =270 2.70 0.00

Land slope (%) = 1.30 1.30 0.00
Travel Time (min) = 19.04 + 377 + 0,00 = 2282
Shallow Concentrated Flow

Flow length (ft) = 145.37 0.00 0.00

Watercourse slope (%) = 1.70 0.00 0.00

Surface description = Unpaved Unpaved Paved

Average velocity (ft/s) =2.10 0.00 0.00
Travel Time (min) = 1.15 + 0,00 + 0.00 = 115
Channel Flow

X sectional flow area (sqgft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0p0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total TraVel TiME, TC i ceceee s s s eeeeeesaessesssseeeseesemes s e e ee e 24,00 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 01 /25 /2016

Hyd. No. 2

Post Construction

Hydrograph type = SCS Runoff Peak discharge = 6.824 cfs

Storm frequency = 1yrs Time to peak = 12.07 hrs

Time interval = 2 min Hyd. volume = 21,334 cuft

Drainage area = 4739 ac Curve number = 90

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 19.90 min

Total precip. = 217in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Post Construction

Q (cfs) Hyd. No. 2 - 1 Year Q(cfs)
7.00 7.00
6.00 6.00
5.00 — : _ _ 5.00
4.00 — . 4.00
300 +—| . 3.00
2.00 _ 7 BN [ S BN B N 1 2.00
1.00 \\ : 1.00
0.00 ] 0.00

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



TR55 Tc Worksheet
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 2
Post Construction
Description A B [o4 Totals
Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 100.2 300.0 135.1

Two-year 24-hr precip. (in) = 2.70 2.70 2.70

Land slope (%) = 1.30 1.30 1.30
Travel Time (min) = 12.89 + 377 1.99 = 18.46
Shallow Concentrated Flow

Flow length (ft) = 54.28 0.00 0.00

Watercourse slope (%) = 1.00 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =1.61 0.00 0.00
Travel Time (min) = 0.56 + 0.00 0.00 = 0.56
Channel Flow

X sectional flow area (sqft) = 0.79 0.00 0.00

Wetted perimeter (ft) = 3.14 0.00 0.00

Channel slope (%) = 0.40 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =2.48

0.00
0.00

Flow length (ft) ({0n137.0 0.0 0.0

Travel Time (min) = 0.92 + 0.00 0.00 = 0.92

Total Travel TIMe, TC it eseeeeeseiee s seesees s s s s et e e e e et e e

19.90 min



Hydrograph Report

Hydraflow Hydrographs Exlension for AutoCAD® Civil 3D® 2014 by Aulodesk, Inc. v10.3 Monday, 017252016

Hyd. No. 3

Actual Release

Hydrograph type = Reservoir Peak discharge = 0.225 cfs

Storm frequency = 1yrs Time to peak = 15.83 hrs

Time interval = 2 min Hyd. volume = 19,672 cuft

Inflow hyd. No. = 2 - Post Construction Max. Elevation = 774.05 ft

Reservoir name = <New Pond> Max. Storage = 14,378 cuft

Storage Indication melhod used.

Actual Release

Q (cfs) Hyd. No. 3 — 1 Year Q (cfs)
7.00 7.00
6.00 6.00
5.00 = 1L _ 5.00
4.00 - 1 4.00
3.00 _ 3.00
2.00 B N S S —— - 2.00
1.00 41— 1.00

¥, . - = e ——
0.00 i i i —— — S 0.00
0 10 20 30 40 50 60 70 80 90 100
Time (hrs)

Hyd No. 3 = Hyd No. 2 TTUTTTT Total storage used = 14,378 cuft



Pond Report °

Hydraflow Hydrographs Exiension for AuloCAD® Civil 3D® 2014 by Aulodesk, Inc. v10.3 Monday, 01725/ 2016

Pond No. 1 - <New Pond>
Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Beglning Elevalion = 773.00 ft

Stage / Storage Table

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

0.00 773.00 12,106 1] 0

1.00 774.00 15,147 13,597 13,597

2.00 775.00 18,821 16,949 30,546

3.00 776.00 22,387 20,576 51,122
Culvert / Orifice Structures Weir Structures

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

Rise (In) = 15.00 Inactive 0.00 1.13 Crest Len (ft) = 12.00 Inaclive  0.00 0.00
Span (in) = 15.00 4,00 0.00 1.13 Crest EL (ft) = 77500 0.00 0.00 0.00
No. Barrals =1 1 D 20 Welr Coeff. = 3.33 3.33 3.33 3.33
Invert EI. (ft) = 773.00 773.00 0.00 773.00 Woelr Type = Recl Rect -— -_
Length {ft) = 90.00 1.00 0.00 1.50 Multi-Stage = Yes No No No
Slope (%) = 0.40 0.40 0.00 nfa
N-Value = .03 .013 .013 nfa
Oriflce Coeff. = 0.60 0.60 0.60 0.60 Exfil.(Infhr) = 0.000 (by Contour)

0.00

Multi-Stage nfa Yes No Yes TW Elev. (ft)

Nole Culvert/Onlice outflows ara analyzed under inlel (i) end cullet (o¢) conlrol, Weir nsers checked for orifice cenditions (.c) and submergenca {1}

Stage / Storage / Discharge Table

Stage Storage  Elevatlon CivA ClvB Civec PHRsr WrA WwrB wrC WrD Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0 773.00 0.00 0.00 —_ 0.00 0.00 —_ — — - -— 0.000
0.10 1,360 773.10 0.01 oc 0.00 — 0.01 0.00 — — - — — 0.005
0.20 2,719 773.20 0.02ic 0.00 — 0.02 0.00 — — — -— -— 0.018
0.30 4,079 773.30 0.03ic 0.00 - 0.03 0.00 — - -— — —_ 0.031
0.40 5,439 77340 0.05ic 0.00 — 0.05 0.00 —_ — — —ne — 0.049
0.50 6,798 773.50 0.07 ic 0.00 - 0.07 0.00 - — - — — 0.070
0.60 8,158 773.60 0.101c 0.00 — 0.09 0.00 —_ — — -— — 0.093
0.70 9,518 773.70 0.12ic 0.00 - 0.12 0.00 — - — — — 0.118
0.80 10,877 773.80 0.15ic 0.00 — 0.15 0.00 — — — - - 0.148
0.90 12,237 773.90 D.1Bic 0.00 - 0.18 0.00 — — - — — 0.177
1.00 13,597 774.00 0.21ic 0.00 — 0.21 0.00 — — “— — - 0.210
1.10 15,292 774.10 024 1lc 0.00 - 0.24 0.00 — - - -— - 0.243
1.20 16,987 774.20 0.281c 0.00 — 0.28 0.00 — — — - - 0.278
1.30 18,682 774,30 0.31ic 0.00 - 0.31 0.00 - - - — — 0.315
1.40 20,376 774.40 0.35ic 0.00 — 0.35 0.00 — — — — - 0.353
1.50 22,07 774.50 0.39ic 0.00 - 0.39 0.00 - - - — — 0.394
1.60 23,766 774.60 0.44ic 0.00 — 0.44 0.00 — — -— - - 0.437
1.70 25,461 774.70 0.48ic 0.00 — 0.48 0.00 - — — — — 0.481
1.80 27,156 774.80 0.53ic 0.00 — 0.52 0.00 — — — - — 0.525
1.90 28,851 774.90 0.58 ic 0.00 - 0.57 0.00 — - — — —_ 0.570
2.00 30,546 775.00 0.62ic 0.00 — 0.62 0.00 — — - — - 0.619
2.10 32,604 77510 1,79 ac 0.00 — 0.50 1.26 — — -— — -— 1.766
2.20 34,661 775.20 3.7Boc 0.00 — 0.21 a.s7 — -— — — — 3.778
2.30 36,719 775.30 5.80 oc 0.00 - 0.02 578s - - — — — 5.799
2.40 38,776 775.40 6.230c 0.00 — 0.01 6.22s — —_ — -— — 6.229
2.50 40,834 775.50 6.52 ac 0.00 - .00 6.51s — — - — — 6.511
2,60 42,892 775.60 6.75 oc 0.00 — 0.00 6.74 s —_ - -— — — 6.746
270 44,949 775.70 6.97 oc 0.00 - 0.00 687s — —_ -— -— - 6.967
2.80 47,007 775.80 717 0c 0.00 — 0.00 716s — - -— — — 7.161
2.90 49,065 775.90 7.37 0c 0.00 — 0.00 7358 - — — — —- 7.351

3.00 51,122 776.00 7.550c 0.00 = 0.00 ?:55 5 -— — - -— - 7.547
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Hydraflow Hydrographs Exiension for AuloCAD® Civil 3D® 2014 by Aulodesk, Inc. v10.3

Hyd. |Hydrograph Paak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval (Peak voluma hyd(s) elevaiion strge used Description
(origin) {cfs) (min} {mln) {cuft) {ft) {cuft}
1 SCS Runoff 6.825 2 728 25,062 _ e e Preseni Condilions
2 |SCS Runoff 9.380 2 724 29,426 —_ B — Post Construction
3 |Reservoir 0.338 2 916 27,624 2 774,36 19,695 Actual Release

Storm Route_Canaan Church_Gantz & Homle_BHt{Bﬂ'}-H’&ng:d\VZ Year Manday, 01/25/2016
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Hydrograph Report

Hydraflow Hydrographs Extension for AutaCAD® Civil 3D® 2014 by Auledesk, Inc. v10.3 Manday, 01725/ 2016

Hyd. No. 1

Present Conditions

Hydrograph type = SCS Runoff Peak discharge = 6.825 c¢fs

Storm frequency = 2yrs Time to peak = 12.13 hrs

Time interval = 2 min Hyd. volume = 25,062 cuft

Drainage area = 4739 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 24.00 min

Total precip. = 2.70in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Present Conditions

gt Hyd. No. 1 - 2 Year Q (cfs)
7.00 7.00
6.00 6.00
5.00 i - ' B _ 5.00
4.00 B 1 I ' 4,00
3.00 4— S — —— i — — - 3.00
2.00 +—— ' | i i \ ' 11 200
1.00 +—— \\ — 1,00
0.00 - “_*‘) B =N 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for AuloCAD® Civil 30® 2014 by Autodesk, Inc. v10.3

Monday, 01/ 25/ 2016

Hyd. No. 2

Post Construction

Hydrograph type = SCS Runoff Peak discharge = 9.380 cfs

Storm frequency = 2yrs Time to peak = 12.07 hrs

Time interval = 2 min Hyd. volume = 29,426 cuft

Drainage area = 4,739 ac Curve number = 90

Basin Slope = 0.0% Hydraulic length = 0ft

Tec method = TR55 Time of canc. (Tc) = 19.90 min

Total precip. = 2.70in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Post Construction

Q (cfs) Hyd. No. 2 -- 2 Year S5

10.00 10.00
8.00 8.00
6.00 6.00
4.00 N 4.00
2.00 2.00
0.00 J 0.00

0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Aulodesk, Inc. v10.3

Hyd. No. 3
Actual Release

Monday, 01/ 25/ 2016

Hydrograph type = Reservoir Peak discharge = 0.338 cfs

Storm frequency = 2yrs Time to peak = 15.27 hrs

Time interval = 2 min Hyd. volume = 27,624 cuft

Inflow hyd. No. = 2 - Post Construction Max. Elevation = 774.36 ft

Reservoir name = <New Pond> Max. Storage = 19,695 cuft

Slorage Indicalion method used.

Actual Release

Q (cfs) Hyd. No. 3— 2 Year S

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4,00
2.00 2.00
0.00 J A e 0.00

0 10 20 30 40 50 60 70 80 80 100
Time (hrs)

= Hyd No. 3 e Hyd Na. 2 TETTTIT] Total storage used = 19,695 cuft
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Hydrograph Summary Report

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

Hyd. |Hydrograph Peak Time Timeto [Hyd.

Inflow Maximum Total Hydrograph
No., type flow Interval |Peak volume hyd(s) elavatlon strge used Description
{origin) {cfs) {min} {min) {cuft) (ft) {cuft)
1 |SCS Runofl 9.448 2 728 34,680 —_— —_— —_ Presenl Conditions
2 SCS Runoff 12.56 2 724 39,700 —_— -_ B — Post Conslruclion
3  |Reservolr 0.504 2 874 37,767 2 774,75 26,360 Acfual Release

Storm Route_Canaan Church_Gantz & Hom]e_E{Htmm-H’%rg'mm 5 Year Monday, 01/25/2016
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Hydraflow Hydrographs Exlension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Monday, 01 /25 /20186

Hyd. No. 1

Present Conditions

Hydrograph type = SCS Runoff Peak discharge = 0.448 cfs

Storm frequency = 5yrs Time to peak = 12.13 hrs

Time interval = 2min Hyd. volume = 34,680 cuft

Drainage area = 4738 ac Curve number = 87

Basin Slope = 00% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 24.00 min

Total precip. = 3.35in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Present Conditions

Q (cfs) Hyd. No. 1 -- 5 Year Q (cfs)

10.00 10.00
B.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00

) \h‘
0.00 — 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs}
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Hydraflow Hydrographs Exiension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Menday, 01/ 257 2016

Hyd. No. 2

Post Construction

Hydrograph type = SCS8 Runoff Peak discharge = 12.56 cfs

Storm frequency = 5yrs Time to peak = 12.07 hrs

Time interval = 2 min Hyd. volume = 39,700 cuft

Drainage area = 4,739 ac Curve number = 90

Basin Slope = 00% Hydraulic length = 0ft

Tec method = TR55 Time of conc. (Tc) = 19.90 min

Total precip. = 3.35in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Post Construction

Qi(ct) Hyd. No. 2 - 5 Year Q (cfs)

14.00 14.00

12.00 12.00

10.00 10.00
8.00 8.00
6.00 8.00
4.00 4.00
2.00 2.00
0.00 — 0.00

0 2 6 8 16 18 20 22 24 26
Time (hrs)
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Hydrograph Report

Hydraflow Hydrographs Exiension for AuloCAD® Civil 3D® 2014 by Aulodesk, Inc. v10.3 Monday, 01/ 25/ 2016
Hyd. No. 3
Actual Release
Hydrograph type = Reservoir Peak discharge = 0.504 cfs
Storm frequency = 5yrs Time to peak = 14.57 hrs
Time interval = 2 min Hyd. volume = 37,767 cuft
Inflow hyd. No. = 2 - Post Construction Max. Elevation = 77475 ft
Reservoir name = <New Pond> Max. Storage = 26,360 cuft
Slerage Indication method used.
Actual Release
Q (efs) Hyd. No. 3 - 5 Year Q(efs)
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
50 60 70 80 20 100
Time (hrs)

TTTTTIT Total storage used = 26,360 cuft
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Aulodesk, 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 Descrlption
{origin) {cfs) {min) {min) {cuft) (ft) {cuft)
1 SCS Runoff 11.54 2 728 42 477 _ —_ —— Present Conditions
2 |SCS Runoff 15.06 2 724 47,934 _ —_ e Posl Construciion
3 |Reservoir 0.895 2 812 45,931 2 775.02 31,042 Aclual Release

Storm Route_Canaan Church_Gantz & Hom RO Brth-P@uipay 10 Year Monday, 01/ 2572016




Hydrograph Report

19

Hydraflow Hydregraphs Extension for AutcCAD® Civil 3D® 2014 by Aulodesk, Inc. v10.3

Hyd. No. 1

Present Conditions

Monday, 01/25/2016

Hydrograph type = SCS Runoff Peak discharge = 11.54 cfs

Storm frequency = 10yrs Time to peak = 12.13 hrs

Time interval = 2 min Hyd. volume = 42 477 cuft

Drainage area = 4,739 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 24.00 min

Total precip. = 3.86 in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Present Conditions

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

12.00 12.00

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydregraphs Extension for AuloCAD® Clvil 3D® 2014 by Aulodesk, Inc. v10.3

Monday, 01/25/2016

Hyd. No. 2
Post Construction
Hydrograph type = SCS Runoff Peak discharge = 15.06 cfs
Storm frequency = 10 yrs Time to peak = 12.07 hrs
Time interval = 2 min Hyd. volume = 47,934 cuft
Drainage area = 4739 ac Curve number = 80
Basin Slope = 0.0% Hydraulic length = 0t
Tc method = TR55 Time of conc. (Tc) = 19.90 min
Total precip. = 3.86in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Post Construction
Q (cfs) Hyd. No. 2 — 10 Year Q (cfs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 4‘) 0.00
0 2 4 8 8 10 12 14 16 18 20 22 24 26
Time (hrs}
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Hydrallow Hydrographs Extension for AuloCAD® Civil 3D® 2014 by Autedesk, Inc. v10.3

Hyd. No. 3
Actual Release

Monday, 01/ 257 2016

Hydrograph type = Reservoir Peak discharge = 0.895 cfs
Storm frequency = 10 yrs Time to peak = 13.53 hrs
Time interval = 2 min Hyd. volume = 45,931 cuft
Inflow hyd. No. = 2 - Post Construction Max. Elevation = 775.02 ft
Reservoir name = <New Pond> Max. Storage = 31,042 cuft
Slorage Indication method used.
Actual Release
@ (cfs) Hyd. No. 3 - 10 Year Q (cfs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
8.00 6.00
3.00 3.00
TN | | —
0.00 = —_—— 0.00
0 10 20 30 40 50 60 70 80 90 100
Time (hrs)

TTTTTTT Total storage used = 31,042 cuft
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Hydrograph Summary Report

Hydraflow Hydrographs Exiension for AuloCAD® Civil 3D® 2014 by Aulodesk, Ing. v10.3

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Paak volume hyd(s) elevation strge used Descriptlon
{origin) {cfs) {mmin) {min) {cuft) {ft) {cuft)
1 [SCS Runoff 14,77 2 728 54,685 —_ —_— —_— Presenl Condilions
2 |SCS Runoff 18.88 2 724 60,721 —_— —_— B — Post Construction
3 |Reservoir 3.770 2 746 58,684 2 775.20 34,653 Actual Release

Storm Route_Canaan Church_Gantz & Hom}aﬂ)atmm-ﬂ’&@m\v 25 Year Nlc;nday, 01/25/2016
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Hydrograph Report

Hydrallow Hydrographs Exiension for AutoCAD® Civil 30® 2014 by Aulodesk, Inc. v10.3 Monday, 01725/ 2016
Hyd. No. 1
Present Conditions
Hydrograph type = SCS Runoff Peak discharge = 14,77 cfs
Storm frequency = 25yrs Time to peak = 12.13 hrs
Time interval = 2 min Hyd. volume = 54,685 cuft
Drainage area = 4,739 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 24.00 min
Total precip. = 464 in Distribution = Type li
Storm duration = 24 hrs Shape factor = 484
Present Conditions
Q (cfs) Hyd. No. 1 - 25 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 2 4 B 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for AutaCAD® Civil 30® 2014 by Aulodesk, Inc. v10.3

Hyd. No. 2
Post Construction

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

it nmunnu

SCS Runoff

25 yrs
2 min

4.739 ac

0.0%
TR55
4.64 in
24 hrs

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

o wnnonnn

Monday, 01/25/ 2016

18.89 cfs
12.07 hrs
60,721 cuft
90

0 ft

19.90 min
Type Il
484

Post Construction

B (=) Hyd. No. 2 — 25 Year Sl
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 — _ 0.00
0 2 6 8 10 12 14 16 18 20 22 24 28
Time (hrs)
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Hydrograph Report

Hydraflew Hydrographs Exlension for AuloCAD® Civil 3D® 2014 by Aulodesk, Inc. v10.3 Monday, 01/ 25/ 2016
Hyd. No. 3
Actual Release
Hydrograph type = Reservoir Peak discharge = 3.770 cfs
Storm frequency = 25 yrs Time to peak = 12,43 hrs
Time interval = 2 min Hyd. volume = 58,684 cuft
Inflow hyd. No. = 2 - Post Construction Max. Elevation = 775.20 ft
Reservoir name = <New Pond> Max. Storage = 34,653 cuft
Storage Indicalion method used,
Actual Release
Q (cfs) Hyd. No. 3 - 25 Year QEs,
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
8.00 9.00
6.00 6.00
3.00 3.00
0.00 t#— 0.00
0 24 30 36 42 48 54 60 66
Time (hrs)

e Hyd No. 3 w— Hyd No. 2 TITTTTT Total storage used = 34,653 cuft
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Hydrograph Summary Report

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

Hyd. (Hydrograph |Peak Time Time to  [Hyd. Inflow Maximum Total Hydrograph
No. type flow Interval |Peak volume hyd(s) slevation strge used Descriptlon
{origin) {cfs) {min) {mln) {cuft) (ft) {cuft)
1 SCS Runaff 17.64 2 728 65,683 —_ e —_ Present Conditions
2 |5CS Runoff 22.26 2 724 72,163 —_— —_ _ Post Conslruction
3 |Reservoir 6.231 2 742 70,102 2 775.40 38,790 Aclual Release

Storm Route_Canaan Church_Gantz & Homie REuRth-Fémpnv 50 Year Monday, 01 /25 /2016
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Hydraflow Hydrographs Extenslon for AuloCAD® Civil 30® 2014 by Aulodesk, Inc. v10.3

Hyd. No. 1

Present Conditions

Monday, 01 /2572016

Hydrograph type = SCS8 Runoff Peak discharge = 17.64 cfs
Storm frequency = 50 yrs Time to peak = 12.13 hrs
Time interval = 2 min Hyd. volume = 65,683 cuft
Drainage area = 4,739 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Te methed = TR55 Time of conc. (Tc) = 24.00 min
Total precip. = 5.33in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Present Conditions
IR Hyd. No. 1 — 50 Year )
18.00 18.00
15.00 15.00
12.00 12.00
9.00 8.00
6.00 8.00
3.00 3.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Rydraflow Hydrographs Exiension for AuloCAD® Civil 3D® 2014 by Aulodesk, Inc. v10.3

Hyd. No. 2

Post Construction

Monday, 01/ 25/ 2016

Hydrograph type = SCS Runoff Peak discharge = 22.26 cfs
Storm frequency = 50 yrs Time to peak = 12.07 hrs
Time interval = 2 min Hyd. volume = 72,163 cuft
Drainage area = 4739 ac Curve number = 90
Basin Slope = 00% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 19.90 min
Total precip. = 5.33in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Post Construction
Q (cfs) Hyd. No. 2 -- 50 Year Q (cfs)
24.00 24.00
20.00 20.00
16.00 16.00
12,00 w 12.00
8.00 8.00
4.00 4.00
0.00 =" 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Exlension for AuteCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Monday, 01 /25 / 2016

Hyd. No. 3
Actual Release
Hydrograph type = Reservoir Peak discharge = 6.231 cfs
Storm frequency = 50 yrs Time to peak = 12.37 hrs
Time interval = 2 min Hyd. volume = 70,102 cuft
Inflow hyd. No. = 2 - Post Construction Max. Elevation = 775.40 ft
Reservoir name = <New Pond> Max. Storage = 38,790 cuft
Storage Indicalion method used.
Actual Release
Q (cfs) Hyd. No. 3 — 50 Year Q (cfs)
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 4.00
0.00 0.00
0 48 54
Time (hrs)
= Hyd Na. 3 = Hyd No, 2 METITTT Total storage used = 38,790 cuft
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Hydrograph Summary Report

Hydraflow Hydrographs Exlension for AuloCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydregraph
No. type Mlow Interval |Peak volume hyd(s) elevation strge used Description
{orlgin} (cfs) {mln) {min) {cuft) (ft) {cuft)
1 SCS Runoff 20.67 2 728 77,461 —_— —— _— Present Condilions

2 |SCS Runoff 25,81 2 724 84,362 —_— —_— —_— Posl Conslruction

3 Reservoir 6.915 2 742 82,277 2 775.68 44 467 Aclual Release

Storm Route_Canaan Church_Gantz & HonT_BEttﬂ'm-H’@mnﬂv 100 Year Monday, 01/ 25/ 2016
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Hydraflow Hydrographs Exiension for AuloCAD® Civil 3D® 2014 by Aulodesk, Inc. v10.3

Monday, 01/25 f 2016

Hyd. No. 1
Present Conditions
Hydrograph type = SCS Runoff Peak discharge = 20.67 cfs
Storm frequency = 100 yrs Time to peak = 12.13 hrs
Time interval = 2 min Hyd. volume = 77,461 cuft
Drainage area = 4739 ac Curve number = 87
Basin Slope = 0.0% Hydrauiic length = 0 ft
Tc method = TR55 Time of cone. (Tc) = 24.00 min
Total precip. = 6,06 in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Present Conditions
@ (cfs) Hyd. No. 1 = 100 Year Q (cfs)
21.00 “ 21.00
18.00 18.00
15.00 15.00
12.00 12,00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 =" a8 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2014 by Autodesk, Inc. vi0.3

Monday, 01/25/ 20186

Hyd. No. 2
Post Construction
Hydrograph type = SCS Runoff Peak discharge = 25.81 cfs
Storm frequency = 100 yrs Time to peak = 12.07 hrs
Time interval = 2min Hyd. volume = 84,362 cuft
Drainage area = 4,739 ac Curve number = 90
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 19.90 min
Total precip. = 6.06 in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Post Construction
Q (cfs) Hyd. No. 2 — 100 Year s
28.00 28.00
24.00 24.00
20.00 _ i 20.00
16.00 16.00
12.00 I 12.00
8.00 8.00
4.00 _ _ ) i 4.00
0.00 —] 0.00
0 2 4 6 B 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil JD® 2014 by Autodesk, Inc. v10.3 Monday, 01/25/2016
Hyd. No. 3
Actual Release
Hydrograph type = Reservoir Peak discharge = 6.915 cfs
Storm frequency = 100 yrs Time to peak = 12.37 hrs
Time interval = 2 min Hyd. volume = 82,277 cuft
Inflow hyd. No. = 2 - Post Construction Max. Elevation = 775.68 ft
Reservoir name = <New Pond> Max. Storage = 44,467 cuft
Storage Indication method used.
Actual Release
elE) Hyd. No. 3 — 100 Year G
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
— . i ,k = ] -
0_00 —’wﬂf_.;"‘f"‘-—.-“‘l % 0.00

0 4 8 12 16 20 24 28 32 36 40 44 43 52

Time (hrs)
= Hyd No. 3 m——— Hyd No. 2 I I Total storage used = 44,467 cuft
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Hydraflow Hydrographs Extension for AuloCAD® Givil 3D® 2014 by Auladesk, Inc. v10.3

Preci

Monday, 01/25/2016

Return Intensity-Duratten-Frequency Equation Coefilciants (FHA)
Perlod
(Yrs) B D E {N/A)

1 0.0000 0.0000 0.0000 E—
2 69.8703 13.1000 0.8658 —_—
3 0.0000 0.0000 0.0000 _—
5 79.2597 14.6000 0.8369 —
10 88,2351 15.5000 0,8279 _—
25 102.6072 16.5000 0.8217 —
50 114,8183 17.2000 0.8199 _—
100 127.1596 17.8000 0.8188 ——

File name: SampleFHA.idl

Intensity =B/ (Tc + D)*E

Relurn Intenslty Values {In/hr}

Period

{Yrs) |5min 10 15 20 25 30 35 40 45 50 55 60

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 5.68 4.61 3.89 3.38 2.99 2,69 2.44 2.24 2.07 1.93 1.81 1.70
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 6.57 5.43 4.65 4.08 3.65 3.30 3.02 2.79 2,59 2.42 2.27 2.15
10 7.24 6.04 5.21 4.59 4,12 .74 3.43 317 2,95 277 2.60 2.46
25 8.25 6.95 6.03 5.34 4,80 4,38 4.02 .73 3.48 3.26 .07 291
50 9.04 7.65 6.66 592 5.34 4.87 4.49 4.16 3.88 3.65 3.44 3.25
100 9.83 8.36 7.30 6.50 5.87 5.36 4,94 4.59 4.28 4.03 3.80 3.60

Te = lime in minutes. Values may exceed 60,

p. file name: P\OBLOCKS\Starm Calel_Storm Calc Support\Rainfall Dala\Columbus 24hr Rainiall data,pep

Rainfall Precipitation Table (in)

Storm

Distribution 1-yr 2-yr 3-yr Seyr 10-yr 25-yr 50-yr 100-yr
SCS 24-haur 217 2.70 0.00 3.35 3.86 464 533 6.06
SCS 6-Hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
HuH-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-4ih 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cuslom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00




WATER QUALITY
CALCULATIONS

(SECTION E)



WATER QUALITY FLOW CALCULATION
Canaan Church

Reference: ODOT 1100 Drainage Design Procedures

Q = Cid (1101.2.2)
Where:
C=0.751 Coefficient of Run-off (Table 1101-2)
C = (0.90) » (0.638) + (0.50) * (0.362)
¢ = (0.574) + (0.181)
C = 0.755
i=0.65 Average Rainfall Intensity {1115.5)

A=1862 Ac Drainage Area in Acres

WQf = CiA = (0.755) * (0.65) * (3.064) = 1.50366 cfs

**All Reference materials can be found in the gccompanying sheets located within this section,



Storm Water Quality Volume Calculation
Canaan Land Church

Storm Water Quality Volume Equation: wa, = C";Z*A
P = Precipitation = 0.75 Inches of Rainfall
A = Disturbed Area = 4.7387 Acres
Cq = Runoff Coefficient
imperviousarea __ 2.8250

Cq = 0.858i% — 0.78i% + 0.774i + 0.04  Where: i = = 0.5962

total disturbed area  4.7387

€, = (0.858)(0.5962)3 — (0.78)(0.5962)2 + (0.774)(0.5962) + 0.04
C, = 0.4061

0.4061) = (0.75) = (4.7387
wa, = (L4001 079+ (47387

W@y =0.1203 Acres — FT

SF
W@, = (0.1203 Acres — FT » 43560 m) = 5239.14 cuFT

Increase by 20% for Extended Detention within Dry Basin:
Total WQ, = 5239.14 cuFT * 1.2 = 6286.97 cuFT

Storm Water Detention Provided for Water Quality:

Water Quality Draw Down Time =
Qave
V = Water Quality Volume = 6299 cufT

Qavs = Average Water Quality Discharge = {0.070-0.000}/2 = 0.035 cufT/sec

6299 cufFT

culT
(0.035 <eC )

Water Quality Draw Down Time =

Water Quality Draw Down Time = 179,972 sec

Water Quality Volume Draw Down Time conversion:

1 min] 1 hour

2
LLLTE S8 [60 secl 60 min

] = 49,99 hours



