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1.0

2.0

STORMWATER MANAGEMENT REPORT

INTRODUCTION

Fay, Spofford & Thorndike (FST) has been retained by Peter Holmes to assist on the preparation
of site design and site permitting for a proposed 28,000 SF footprint multi-unit building in
Portland, Maine. The development will include a new multi-unit building, 41 space parking lot
and related infrastructure improvements.

The project’s primary stormwater management measure will be the construction of two gravel
wetlands. Gravel wetlands are a relatively new BMP measure that offers higher storage volumes
on sites with low hydraulic head. The gravel wetland section is intended to provide sufficient
capacity to meet the Chapter 500 Flooding and Water Quality treatment standards. In addition to
the gravel wetlands, the project’s stormwater management will include a gravel drip strip for
water quality treatment of runoff from the building roof.

This proposed project will create a total of 2.53 ac of developed area of which 1.90 ac will be
new structure area (building and other impervious surfaces) within the approximately 7.95 acre
project watershed area analyzed. The land owner of this site also owns an approximate
additional 40 acres surrounding this site. The 7.95 acre area that was analyzed was area
determined to be relevant to the two project hydrologic points of interest impacted by the new
developed area. This project meets the thresholds which require a MaineDEP Stormwater
Permit. The stormwater management design presented herein will show that it meets the
criterion of the City of Portland Stormwater Requirements and the MaineDEP Chapter 500
Regulations. The applicant is requesting the City of Portland complete the MaineDEP
Stormwater review under their delegated review authority.

The development site is located on the north side of Warren Avenue between Interstate 95 and
Forest Avenue in Portland. The site is owned by PH Warren Avenue, LLC. A large portion of
this site currently drains to a drainage way in the northeast quadrant of the site. Part of the
southerly tip of the site drains into Warren Avenue and is collected by the City’s municipal
drainage system. A second part of the southerly end drains across to Harbour Auto-Body and is
collected in a small detention pond before being routed into the city drainage system.

The use of two gravel wetlands will allow the capture and treatment of the required water quality
volume derived from a 1” rainfall as well as up to the 25 year storm event. The Stormwater
Management devices on site will also meet the chapter 500 flooding requirements up to a 100-
year storm.

USGS, aerial photographs, and related maps are appended to this report in Appendix A.
On behalf of the applicant, Fay, Spofford & Thorndike has prepared this report to show the
proposed Stormwater Management Plan meets the MeDEP’s General Stormwater Standards and

City of Portland’s Technical Standards.

EXISTING SITE CONDITIONS

The proposed site lies within a 7.95 acre analyzed watershed area. Area that represents analyzed
represents a portion of area that lies within a larger property. FST decided to only analyze
watershed area in which the proposed development would impact the chosen points of interest.
The site is currently undeveloped with the following land cover:
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TABLE 1 - LAND COVER
Current Land Cover Area (acre)
Woods/Meadow 5.75
Roof 0.28
Lawn 0.46
Pavement 0.67
Gravel 0.79
Total 7.95

The existing site is comprised of mostly undeveloped woods, meadows, lawn and gravel areas.

Topography is relatively flat within the site. A large portion of the site drains over a flat wetland
area towards a tributary in the northeast quadrant of the site. About half of the area in the
southern portion of the site drains towards Warren Avenue and is picked up by the City of
Portland Municipal Stormwater System through a catch basin in the street. The other half flows
towards an existing detention pond adjacent to Harbour Auto Body shop, which is located on
property owned by the applicant. Flow is released from this detention pond and is discharged to
the City of Portland Stormwater System.

The preliminary geotechnical explorations by S.W. Cole Engineering in December 2013 show
that the site contains fill soils over a layer of relic topsoil underlain by glaciomarine sands, silts
and clays.

The site is in the B-4 Zone and is considered by the City of Portland as a permitted use.

The site is not located in a mapped 100-year floodplain and is denoted as Zone X based upon the
Portland FEMA mapping as depicted on Figure 7 containing an excerpt of the MGIS Firm Panel
#2300510006B.

Figures 8, 9, and 10 appended to the report provide the USDA medium intensity soils, sand and
gravel aquifers maps, and surficial geology map for the site. A copy of the geotechnical findings
for the site is contained in Appendix F.

3.0 PROPOSED PROJECT

The proposed project is generally described below and is shown on the Post Development
Watershed Map. The project will develop 2.53 acres including 1.90 acres of impervious area.

The proposed project includes parking areas surrounding an approximately 28,000 SF building
footprint. The site access will be off the existing Warren Avenue drive serving 429 Warren
Avenue and this will consist of a 60” wide two-lane driveway positioned directly in front of the
building’s southerly entrance. The parking areas include 41 spaces on the south and west sides
of the building.
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The proposed land use for the site after development will be as follows:

TABLE 2 - POSTDEVELOPMENT LAND USE
Change from
Proposed Land Cover Area (acre) Current (acre)
Woods/Meadow 4.38 -1.37
Roof 0.92 +0.64
Lawn/Landscaped Planting Areas 0.66 +0.20
Pavement 1.77 +1.17
Gravel 0.22 -0.57
Total 7.95

The Erosion & Sediment Control Report contained in Appendix G of this section outlines the
erosion control measures which will be required for the project (Basic Stormwater Standards).

4.0 WATERSHED DELINEATION METHOD

The following resources were used for watershed delineation:

e USGS Topographic Mapping

e Field Reconnaissance

Justin Pellerin, Design Engineer, Fay, Spofford & Thorndike
Reviewed by Stephen Bushey, P.E., Fay, Spofford & Thorndike

e Site Topographic Survey
Nadeau Land Survey Dated December 2013

e Hydrologic Soil Group Information

Medium Intensity Soils Survey by Albert Frick & Associates, Inc.

5.0 REFERENCES
e Urban Hydrology for Small Watersheds from the USDA SCC Technical Release SS, dated 1986

e Erosion and Sediment Maine Erosion and Sediment Control BMPs™, published by the
MeDEP in 2003 http://www.maine.gov/dep/blwg/docstand/escbmps/index.htm

e City of Portland — Code of Ordinances

e Stormwater Management for Maine VVolume 11l = BMP Technical Design Manual
e Chapter 500 MaineDEP Rules, Revision December 2011

e City of South Portland Stormwater Manual — Gravel Wetland

e Modeling SoftwareHydroCAD _Stormwater Modeling System, Version 8.5, Applied
Microcomputer Systems — used for modeling underground storage facilities

e Microsoft Excel 2010, Microsoft Corporation — used for spreadsheet computations.
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6.0 DESIGN STORMS
TABLE 3 - RAINFALL
Rainfall Amount (inches)
2-Year Storm 3.0
10-Year Storm 4.7
25-Year Storm 5.5
100-Year Storm 6.7

Hydrologic Parameters: Cumberland County SE Type Il Distribution: Antecedent Moisture

Condition 2, SCS 24 Hour Distribution as per MeDEP Stormwater Best Management Practices

(page 25).

7.0 PRESENTATION OF ANALYSIS

The stormwater analysis has been performed for the project to determine the requirements of the

City of Portland and the MeDEP Chapter 500 Stormwater Rules and to show a plan which will

generally meet the requirements with any exceptions noted herein. The analysis is documented

with supporting HydroCAD models appended to this narrative.
8.0 MODELING ASSUMPTIONS

e The gravel wetlands were modeled as ponds to capture and store up to the 100 year storm
event rainfall volume. The gravel wetland section includes an 8” thick wetland soil layer
underlain by a 3” pea stone and permanently saturated 24” layer of crushed stone. The
crushed stone layer will be tied into outlet control structures that will contain weirs/orifices
that will control the rate of flow passing horizontally through the crushed stone system as
well as control the overall peak discharge to the two points of analysis studied for the post
development conditions.

e Analysis was run with pipe lengths (modeled as culvert outlets). Pipe sizes were generated
using the HydroCAD modeling flow computations.

e The Tc flow paths were assumed to be a min. of 6 minutes as recommended in the TR-55
technical manual. In instances where flow paths were computed to be less then 6 minutes a
direct entry command was used.

9.0 PREDEVELOPMENT ANALYSIS

Runoff from the site flows to two points of analysis (POA). These consist of the following:

e Point of Analysis #1 is an inlet into a drainage way that abuts the northeast end of the site.
Presently a majority of the site drains into this drainage way through multiple wetland
fingers. The drainage way stream captures 5.72 acres relevant to the project site, although its
broader watershed area is much larger.

e Point of Analysis #2 is an existing City of Portland catch basin where flows from the
southerly tip of the site drain and connect into the city drainage system. Currently flow
drains from the proposed development site and a portion of Harbour Auto Body into an
existing detention pond that discharges into the municipal system. Currently 2.23 acres are
tributary to this point of analysis from the proposed site.
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The Predevelopment Peak flows at the two POI's are as follows:

TABLE 4
PREDEVELOPMENT FLOWS (PEAK DISCHARGE RATES) AT POI
PO # 2 Yr Storm Event 10 Yr Storm Event 25 Yr Storm Event
(CFS) (CFS) (CFS)
1 3.53 7.44 9.36
2 3.72 6.94 8.23

10.0

POSTDEVELOPMENT ANALYSIS

The postdevelopment analysis considers the two gravel wetlands and the proposed roof drain
gravel drip strip treatment systems for their storage capacity and controls to detain runoff
volumes up to the 100 year storm event. Runoff passing through the gravel wetland section will
be captured and stored within the pond reservoir. The outflow from each gravel wetland will be
controlled through a control structure that will contain an orifice control mechanism to regulate
the flow rate discharging from the system. The outlet pipes from the water storage system will
discharge to stabilized ground conditions and this flow will travel overland or via pipe to each
Point of Interest. The following post development peak flows have been computed for each POI:

TABLE 5
POST DEVELOPMENT FLOWS (PEAK DISCHARGE RATES) AT POI

2 Yr Storm Event 10 Yr Storm Event
POI # (CFS) (CFS) 25 Yr Storm Event (CFS)
1 3.04 6.98 8.91
2 2.72 5.63 6.46

11.0 STORMWATER MANAGEMENT OBJECTIVES

The goal of the Stormwater Management Plan is to design, operate, and maintain the
development to avoid downstream erosion or significant water quality impairment.

This goal will be achieved by:

o Designing the project to meet the Portland Stormwater Management Standards and the
MeDEP Chapter 500 Basic Standards, General Standards, and Flooding Standards (revised
October 2010).

o Designing water quality measures to provide long-term removal of non-point contaminants.

e Implementing a plan to control erosion, sedimentation, or fugitive dust emissions during
construction.

e Maintenance of the Stormwater Management System in accordance with the Stormwater
O&M Manual (provided as a separate document).

The plan has been designed in accordance with the City of Portland Stormwater Rules.
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12.0

STORMWATER MANAGEMENT QUANTITY SUMMARY

To meet the Flooding Standards of the MaineDEP Chapter 500 Stormwater Rules the project has
been designed to store runoff in the two gravel wetlands and a roof drip strip system. Based on
the storage volume provided by these reservoirs, there will be sufficient capacity to store greater
than the 100 year storm event rainfall amount.

include the installation of a gravel drip strip system.

Flows and storage characteristics of the each gravel wetland and gravel drip strip are contained in

Appendix D. A summary of the systems is as follows:

For runoff from the building roof, the plans

TABLE 6
SUMMARY OF GRAVEL WETLAND 1
Storm Event Peak Flows Peak Flows Storage EIer:tI?on
Interval In (CFS) Out (CFS) (CPH) (FT)
2-Year 1.13 0.36 1,534 69.10
10-Year 2.07 1.22 2,034 69.31
25-Year 2.51 1.47 2,348 69.41
100-Year 3.18 1.80 2,714 69.53
TABLE 7
SUMMARY OF GRAVEL WETLAND 2
Storm Event Peak Flows Peak Flows Storage EIeP\?:tIFon
Interval In (CFS) Out (CFS) (CF) (FT)
2-Year 2.87 1.05 3,949 69.11
10-Year 4.98 3.90 4,927 69.27
25-Year 5.97 4.88 5,198 69.31
100-Year 7.44 6.21 5,540 69.36

The following table summarizes the pre and post development comparison at each point of

analysis:
TABLE 8
PRE AND POST COMPARISON (POI)
L 2 Year 10 Year 25 Year
Description

Pre Post Pre Post Pre Post

POI #1 3.53 3.04 7.44 6.98 9.56 8.91

POI #2 3.72 2.72 6.94 5.63 8.23 6.46
JN SP-M104 Stormwater Management Report
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TABLE 9
SUMMARY OF GRAVEL DRIP STRIP
Storm Event Peak Flows Peak Flows Storage EIE\?:tIFon
Interval In (CFS) Out (CFS) (CPH) (FT)
2-Year 2.10 1.15 438 70.27
10-Year 3.35 1.27 1,426 70.88
25-Year 3.93 1.33 2,009 71.24
100-Year 4.81 1.43 2,955 71.83

The post development flows are lower then those in predevelopment conditions at each point of
analysis and therefore the Flooding Standard Goal has been met. Postdevelopment computations
are contained in Appendix C.

13.0 STORMWATER MANAGEMENT QUALITY SUMMARY

Approach

To meet the General Standards, our office has reviewed the implementation of the 4 approved
treatment strategies listed below. Our findings are as follows:

Wetpond — Wetponds were considered for part of the project’s stormwater management
strategy; however, due to physical and natural resource site constraints and the required
limits of proposed development, there is insufficient vertical and horizontal space to utilize
this method of water quality treatment. Generally speaking, the development area would
require a wet pond of approximately 0.5 to 0.75 acres in size; thus this option is not feasible.

Filter — Filters cover a broad range of techniques including pre-approved proprietary
stormwater treatment devices and a porous surface treatment. The development site has very
flat relief and is not conducive to the use of filters which generally require at least 5 of
vertical space to an outlet.

Infiltration — Our office has reviewed the Geotechnical Report about the site and the USDA
medium intensity soil survey. The medium intensity soil survey maps the site as
predominantly Scantic Silt loam. These soils are commonly found to be poorly drained. The
limiting factor to effective infiltration is the restrictive layer (i.e. bedrock, depth to
groundwater, and infiltration rates of receiving soils. The presence of a restrictive layer
(high groundwater table and Glacial marine soils) will make infiltration very difficult to
incorporate into this site. Geotechnical explorations show that glacial marine soils are
present within 3 to 5 feet below existing grade and seasonally high groundwater table
approximately 5 feet below existing grade. Due to the proximity to the groundwater table
and marine soils our office is not recommending the use of infiltration for the purposes of
water quality treatment.

Buffers — Buffers were not considered as part of the site’s stormwater management due to
insufficient space. As an example, a minimum forested or meadow buffer width needs to be
75 feet, 100 feet or 150 feet with a slope of 0% - 8%, none of which is attainable on the site.
Additionally, buffers are required to be encumbered by a conservation easement and deed
restrictions.
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Implementation

Our office has laid out a plan which utilizes two gravel wetlands that will treat the entire
developed parking area. We have also implemented a gravel drip strip system to treat runoff
from the proposed building. Gravel wetlands are horizontal flow retention and filter systems.
These systems maintain a saturated gravel bed and provide treatment by stormwater movement
through the gravel bed and plant/soil processes. These systems are suited to the project site due
to poorly draining subsoils and limited availability of hydraulic head (vertical space).

A water quality summary chart of the project is appended with this application in Appendix D.
The basis of design of gravel wetlands and gravel drip strip are as follows:

Gravel Drip Strip — The intent of a gravel drip strip is to collect and provide treatment for
runoff from a building roof area. The gravel drip strip for this project was designed based on
the following considerations from the MeDEP Chapter 7 Stormwater manual:

Stone layer is assumed to have 40 % void space and be able to retain 1” of runoff over the
entire building area.

For example, a 70’ deep building roof must be able to holds: (70’)*(1/12)*(1’) = 5.83 CF,
Per Foot of Building Length

For this project, there was 28,000 SF of building area, which requires a capacity of 2,333 CF
of storage.

Complete gravel drip strip computations can be found in Appendix B.

Gravel Wetlands — The gravel wetland treatment reservoirs have been designed to treat at
least 95% of the new structure area and 80 % of the developed area along with the gravel
drip strip to capture building roof runoff.

To meet Chapter 500, the Channel Protection VVolume provided must be equal to or greater
than the following:

WQV= (P1)*(Rv)*(A)

Where P1=90% rainfall event assumed to be 1”

Where A = total tributary area within the sub-catchment

Where Rv=.05+*0.9%(l)

Where | = the percentage of impervious Area within the sub-catchment.

Typically, gravel wetlands are broken into three zones:
1. First, the forebay must hold 10% of the desired WQV. The purpose of the sediment
forebay is to settle solids from storm water before it reaches the two gravel wetland

cells.

2. Two wetland cells shall hold approximately 45% of desired WQV each. These cells
provide a majority of the water treatment.
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3. The water quality volume provided is equal to 3,579 cubic feet in the two gravel
wetland systems. Gravel wetlands water quality computations can be found in
Appendix B.

Based on University of New Hampshire Design Specifications, the gravel wetlands shall be
sized to treat the entire water quality volume in 24 hours with a discharge rate that is
controlled by an orifice on the under drain system. The orifice drawdown computations are
appended in Appendix F.

For gravel Wetland 1 located nearer to Warren Avenue, the discharge from larger storm
events overflows over a broad crested weir contained in a precast concrete outlet control
structure set at Elevation 69.00 (i.e. the basin stage when water quality volume has been
reached). The overflow piping network is sized to handle runoff from a 25-year storm event.

For gravel Wetland 2, located at the rear of site, the discharge from larger storm events will
overflow over a weir spill-way set at Elevation 69.00. The overflow will flow into the
undeveloped sub-catchment and eventually drain into a drainage way in the northeast
guadrant of the site.

Therefore, water quality goals for the gravel wetland system meet the General Stormwater
Standards of the November 2005 Chapter 500 Rules of MeDEP (rev. December 2011). As
well as City of Portland Technical Standards.

14.0 CHAPTER 500 TREATMENT PERCENT COMPLIANCE

The proposed development project creates 1.90 acres of newly constructed impervious area and
.63 acres of pervious area for a total disturbed area of about 2.53 acres.

Of the 1.90 acres of impervious area the proposed Stormwater Management Plan provides
treatment for all 1.90 acres or 100% percent. The disturbed area as part of this redevelopment is
approximately 2.53 acres. Of the 2.53 acres the proposed Stormwater Management Plan
provides treatment for 2.40 acres or 94.6% percent. Hence, the strategies proposed herein meets
the minimum requirements stated in the General Standards.

TABLE 10
WATER QUALITY SUMMARY
Impervious Treated Developed Area Treated
Area (ac) Impervious (ac) (ac) Developed (ac)
1.90 1.90 2.563 2.40
PERCENTAGE 100% 94.6 %

A summary of the water quality treatment values is as follows:

Gravel Wetlands: There are two gravel wetland areas proposed to treat runoff from the
site’s developed area. The design and treatment parameters are as follows:
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TABLE 11
GRAVEL WETLAND

Gravel Wetland Subcatchment 2* 4*
Impervious Area Treated (sf) 13,583 20,942
Pervious Area Treated (sf) 1,682 1616
Required Sediment Forebay Water Quality Volume (cf) 108 283
Required Wetland Cell Water Quality VVolume (cf) 487 1273
Each Cell Approximately 45%

Bottom Elevation (ft) 68.50 68.50
Elevation Where Water Quality VVolume is Achieved 69.00 69.00
Depth at Water Quality Volume (in.) 0.5 0.5
Controlling Orifice Size (in.) 1.1 15
Controlling Orifice Elevation (ft) 68.17 68.17
100 Year Storm Stage Elevation (ft) 69.61 69.36
Major Storm Event Control Devices WEIR WEIR
Freeboard (ft) .39 .64
Surface Area Provided (sf) 1,670 4,800

See HydroCAD Computations — Appendix C

e Gravel Drip Strip: The rooftop will sheet runoff into a gravel drip strip system. The design
results are summarized below.

TABLE 12
GRAVEL DRIP STRIP
Water Quality Volume required= (1”)*(roof area) (cf) 2,333
Proposed Stone Layer Volume (sf) 2340
Bottom Elevation of Storage Layers (ft) 70.50
Top of Elevation of Stone Layer (ft) 72.00
Elevation Where Water Quality Volume is Achieved (ft) 72.00
Depth of Water Quality (ft) 15
Freeboard — 100-Year Storm (ft) 0.17
Maximum Volume Stone Reservoir (cf) 2,955
Proposed Surface Elevation (ft) 72.00

15.0 EROSION CONTROL

An Erosion Control Narrative, Plan, and Details have been prepared for the project and
accompany this submission in Appendix G.

16.0 OPERATIONS AND MAINTENANCE

An Operations & Maintenance Manual has been prepared and accompanies this application in
Appendix H.

17.0 PERMIT REQUIREMENTS

City of Portland review and permitting of the Stormwater Management Plan is required and will
be completed with the review of the Site Plan Application submitted to the City of Portland
Planning Department.
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18.0 DRAINAGE NETWORK PIPE SIZING

The drainage network has been sized using the flows computed using HydroCad modeling
software. The pipe sizes are noted on the drawings.

19.0 APPENDICES
A — Figures (Refer to Section 1 of the Site Plan Application)
B — Predevelopment Computations (2, 10 and 25-year Storm Event HydroCAD Computations)
C — Postdevelopment Computations (2, 10 and 25-year Storm Event HydroCAD Computations)
D — Water Quality Summary Chart and Computations
E — Orifice Drawdown Computations
F — Geotechnical Exploration Test Pit Logs
G - Erosion & Sediment Control Report

H — Inspection & Maintenance Manual for Stormwater Management and Related Stormwater
Facilities
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APPENDIX A

FIGURES

(Refer to Section 1 of the Site Plan Application)



APPENDIX B

PREDEVELOPMENT COMPUTATIONS
(2, 10 AND 25-YEAR STORM EVENT HYDROCAD COMPUTATIONS)
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SP-M104 2-3-14 PRE DEVELOPMENT

Prepared by {enter your company name here}
HydroCAD® 8.50 s/n 000734 © 2007 HydroCAD Software Solutions LLC

Printed 2/11/2014
Page 2

Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
0.180 73 Woods, Fair, HSG C (3S)
0.017 74 Existing Land Scaped Area (5S)
0.078 74 Pervious Pond Area (5S)
0.363 79 50-75% Grass cover, Fair, HSG C (3S,11S)
3.924 79 Pasture/grassland/range, Fair, HSG C (1S)
1.658 84 Pasture/grassland/range, Fair, HSG D (1S)
0.791 89 Gravel Pavement (1S,3S,11S)
0.469 98 Impervious (8S,12S)
0.428 98 Impervious Pavement (3S,5S)
0.028 98 Pavement (11S)
0.017 98 Smaller Building (5S)

7.952

TOTAL AREA



SP-M104 2-3-14 PRE DEVELOPMENT

Prepared by {enter your company name here}
HydroCAD® 8.50 s/n 000734 © 2007 HydroCAD Software Solutions LLC

Printed 2/11/2014
Page 3

Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Goup Numbers
0.000 HSG A
0.000 HSG B
4.467 HSG C 1S, 3S, 11S
1.658 HSG D 1S
1.826 Other 1S, 3S, 55, 8S, 115, 12S
7.952 TOTAL AREA



SP-M104 2-3-14 PRE DEVELOPMENT Type Ill 24-hr 2-YR Rainfall=3.00"

Prepared by {enter your company name here} Printed 2/11/2014
HydroCAD® 8.50 s/n 000734 © 2007 HydroCAD Software Solutions LLC Page 4

Time span=0.00-72.00 hrs, dt=0.02 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment1S: 1 Runoff Area=248,944 sf 0.00% Impervious Runoff Depth=1.31"
Flow Length=704' Tc=56.7 min CN=81 Runoff=3.53 cfs 0.626 af

Subcatchment3S: 2 Runoff Area=20,578 sf 8.11% Impervious Runoff Depth=1.25"
Flow Length=305' Tc=6.0 min CN=80 Runoff=0.68 cfs 0.049 af

Subcatchment5S: 3A Runoff Area=21,816 sf 81.20% Impervious Runoff Depth=2.25"
Tc=6.0 min  CN=93 Runoff=1.28 cfs 0.094 af

Subcatchment8S: 3B Runoff Area=4,298 sf 100.00% Impervious Runoff Depth=2.77"
Tc=6.0 min CN=98 Runoff=0.29 cfs 0.023 af

Subcatchment11S: 4 Runoff Area=34,630 sf 3.52% Impervious Runoff Depth=1.74"
Tc=6.0 min CN=87 Runoff=1.62 cfs 0.115 af

Subcatchment12S: 3C Runoff Area=16,117 sf 100.00% Impervious Runoff Depth=2.77"
Tc=6.0 min  CN=98 Runoff=1.07 cfs 0.085 af

Reach 2R: POI 1 Inflow=3.53 cfs 0.626 af
Outflow=3.53 cfs 0.626 af

Reach 8R: POI 2 Inflow=3.72 cfs 0.331 af
Outflow=3.72 cfs 0.331 af

Pond 7P: Existing Detention Pond Peak Elev=67.72' Storage=2,525 cf Inflow=2.25 cfs 0.166 af
12.0" x 190.0' Culvert Outflow=1.39 cfs 0.131 af

Pond 10P: Existing CB Inflow=0.29 cfs 0.023 af
Primary=0.29 cfs 0.023 af

Total Runoff Area = 7.952 ac Runoff Volume = 0.992 af Average Runoff Depth = 1.50"
88.16% Pervious =7.010 ac  11.84% Impervious = 0.942 ac
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Summary for Subcatchment 1S: 1

Runoff = 3.53cfs@ 12.79 hrs, Volume= 0.626 af, Depth= 1.31"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Il 24-hr 2-YR Rainfall=3.00"

Area (sf) CN Description

* 5,793 89 Gravel Pavement
72,222 84 Pasture/grassland/range, Fair, HSG D
170,929 79 Pasture/grassland/range, Fair, HSG C

248,944 81 Weighted Average

248,944 Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
40.5 137 0.0030 0.06 Sheet Flow, AB
Grass: Dense n=0.240 P2=3.00"
14.1 420 0.0050 0.49 Shallow Concentrated Flow, BC
Short Grass Pasture Kv= 7.0 fps
2.1 147 0.0270 1.15 Shallow Concentrated Flow, CD

Short Grass Pasture Kv= 7.0 fps

56.7 704 Total
Summary for Subcatchment 3S: 2

Runoff = 0.68cfs @ 12.09 hrs, Volume= 0.049 af, Depth= 1.25"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 2-YR Rainfall=3.00"

Area (sf) CN Description

* 4,035 89 Gravel Pavement
7,035 79 50-75% Grass cover, Fair, HSG C
* 1,668 98 Impervious Pavement

7,840 73 Woods, Fair, HSG C

20,578 80 Weighted Average
18,910 Pervious Area
1,668 Impervious Area

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
1.2 90 0.0167 1.21 Sheet Flow, AB
Smooth surfaces n=0.011 P2= 3.00"
2.3 215 0.0090 1.53 Shallow Concentrated Flow, BC

Unpaved Kv=16.1 fps

3.5 305 Total, Increased to minimum Tc¢ = 6.0 min
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Summary for Subcatchment 5S: 3A

Runoff = 1.28 cfs @ 12.09 hrs, Volume= 0.094 af, Depth= 2.25"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Il 24-hr 2-YR Rainfall=3.00"

Area (sf) CN Description

* 3,377 74  Pervious Pond Area
* 725 74  Existing Land Scaped Area
* 16,973 98 Impervious Pavement
* 741 98 Smaller Building
21,816 93 Weighted Average
4,102 Pervious Area
17,714 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Summary for Subcatchment 8S: 3B
Runoff = 0.29cfs @ 12.08 hrs, Volume= 0.023 af, Depth= 2.77"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 2-YR Rainfall=3.00"

Area (sf) CN Description
* 4,298 98 Impervious
4,298 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) __ (feet) (fi/ft)  (ft/sec) (cfs)

6.0 Direct Entry,

Summary for Subcatchment 11S: 4

Runoff = 1.62cfs @ 12.09 hrs, Volume= 0.115 af, Depth= 1.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Il 24-hr 2-YR Rainfall=3.00"

Area (sf) CN Description

* 24,611 89 Gravel Pavement
8,799 79 50-75% Grass cover, Fair, HSG C
* 1,220 98 Pavement
34,630 87 Weighted Average
33,410 Pervious Area

1,220 Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 12S: 3C

Runoff = 1.07cfs @ 12.08 hrs, Volume= 0.085 af, Depth= 2.77"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 2-YR Rainfall=3.00"

Area (sf) CN Description

* 16,117 98 Impervious
16,117 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Reach 2R: POI 1

Inflow Area = 5.715ac, 0.00% Impervious, Inflow Depth = 1.31" for 2-YR event
Inflow = 353cfs@ 12.79 hrs, Volume= 0.626 af
Outflow = 3.53cfs @ 12.79 hrs, Volume= 0.626 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs

Summary for Reach 8R: POI 2

Inflow Area = 2.237 ac, 42.10% Impervious, Inflow Depth= 1.78" for 2-YR event
Inflow = 3.72cfs@ 12.11 hrs, Volume= 0.331 af
Outflow = 3.72cfs@ 12.11 hrs, Volume= 0.331 af, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs

Summary for Pond 7P: Existing Detention Pond

Inflow Area = 1.072 ac, 50.72% Impervious, Inflow Depth = 1.86" for 2-YR event

Inflow = 2.25cfs@ 12.09 hrs, Volume= 0.166 af

Outflow = 1.39cfs @ 12.19 hrs, Volume= 0.131 af, Atten=38%, Lag= 6.2 min
Primary = 1.39cfs @ 12.19 hrs, Volume= 0.131 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=67.72' @ 12.19 hrs Surf.Area= 1,549 sf Storage= 2,525 cf

Plug-Flow detention time= 156.9 min calculated for 0.131 af (79% of inflow)
Center-of-Mass det. time= 76.9 min ( 881.9 - 805.0)
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Volume Invert Avail.Storage Storage Description
#1 65.00' 4,848 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
65.00 432 0 0
66.00 740 586 586
67.00 1,171 956 1,542
68.00 1,693 1,432 2,974
69.00 2,056 1,875 4,848
Device Routing Invert Outlet Devices
#1  Primary 67.00" 12.0" x 190.0' long Culvert

CPP, projecting, no headwall, Ke=0.900
Outlet Invert= 66.05' S=0.0050 '/ Cc=0.900 n=0.012

Primary OutFlow Max=1.39 cfs @ 12.19 hrs HW=67.72' TW=0.00" (Dynamic Tailwater)
T a=culvert (Inlet Controls 1.39 cfs @ 2.28 fps)

Summary for Pond 10P: Existing CB

Inflow Area = 0.099 ac,100.00% Impervious, Inflow Depth = 2.77" for 2-YR event
Inflow = 0.29cfs @ 12.08 hrs, Volume= 0.023 af
Primary = 0.29cfs @ 12.08 hrs, Volume= 0.023 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
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Time span=0.00-72.00 hrs, dt=0.02 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment1S: 1 Runoff Area=248,944 sf 0.00% Impervious Runoff Depth=2.72"
Flow Length=704' Tc=56.7 min CN=81 Runoff=7.44 cfs 1.296 af

Subcatchment3S: 2 Runoff Area=20,578 sf 8.11% Impervious Runoff Depth=2.63"
Flow Length=305' Tc=6.0 min CN=80 Runoff=1.46 cfs 0.104 af

Subcatchment5S: 3A Runoff Area=21,816 sf 81.20% Impervious Runoff Depth=3.90"
Tc=6.0 min  CN=93 Runoff=2.16 cfs 0.163 af

Subcatchment8S: 3B Runoff Area=4,298 sf 100.00% Impervious Runoff Depth=4.46"
Tc=6.0 min  CN=98 Runoff=0.45 cfs 0.037 af

Subcatchment11S: 4 Runoff Area=34,630 sf 3.52% Impervious Runoff Depth=3.29"
Tc=6.0 min  CN=87 Runoff=3.01 cfs 0.218 af

Subcatchment12S: 3C Runoff Area=16,117 sf 100.00% Impervious Runoff Depth=4.46"
Tc=6.0 min  CN=98 Runoff=1.70 cfs 0.138 af

Reach 2R: POI 1 Inflow=7.44 cfs 1.296 af
Outflow=7.44 cfs 1.296 af

Reach 8R: POI 2 Inflow=6.94 cfs 0.623 af
Outflow=6.94 cfs 0.623 af

Pond 7P: Existing Detention Pond Peak Elev=68.24"' Storage=3,389 cf Inflow=4.07 cfs 0.303 af
12.0" x 190.0' Culvert Outflow=2.57 cfs 0.268 af

Pond 10P: Existing CB Inflow=0.45 cfs 0.037 af
Primary=0.45 cfs 0.037 af

Total Runoff Area = 7.952 ac Runoff Volume = 1.955 af Average Runoff Depth = 2.95"
88.16% Pervious =7.010 ac  11.84% Impervious = 0.942 ac
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Summary for Subcatchment 1S: 1

Runoff = 7.44 cfs @ 12.78 hrs, Volume= 1.296 af, Depth= 2.72"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Il 24-hr 10-YR Rainfall=4.70"

Area (sf) CN Description

* 5,793 89 Gravel Pavement
72,222 84 Pasture/grassland/range, Fair, HSG D
170,929 79 Pasture/grassland/range, Fair, HSG C

248,944 81 Weighted Average

248,944 Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
40.5 137 0.0030 0.06 Sheet Flow, AB
Grass: Dense n=0.240 P2=3.00"
14.1 420 0.0050 0.49 Shallow Concentrated Flow, BC
Short Grass Pasture Kv= 7.0 fps
2.1 147 0.0270 1.15 Shallow Concentrated Flow, CD

Short Grass Pasture Kv= 7.0 fps

56.7 704 Total
Summary for Subcatchment 3S: 2

Runoff = 146 cfs @ 12.09 hrs, Volume= 0.104 af, Depth= 2.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 10-YR Rainfall=4.70"

Area (sf) CN Description

* 4,035 89 Gravel Pavement
7,035 79 50-75% Grass cover, Fair, HSG C
* 1,668 98 Impervious Pavement

7,840 73 Woods, Fair, HSG C

20,578 80 Weighted Average
18,910 Pervious Area
1,668 Impervious Area

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
1.2 90 0.0167 1.21 Sheet Flow, AB
Smooth surfaces n=0.011 P2= 3.00"
2.3 215 0.0090 1.53 Shallow Concentrated Flow, BC

Unpaved Kv=16.1 fps

3.5 305 Total, Increased to minimum Tc¢ = 6.0 min
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Summary for Subcatchment 5S: 3A

Runoff = 2.16cfs@ 12.08 hrs, Volume= 0.163 af, Depth= 3.90"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Il 24-hr 10-YR Rainfall=4.70"

Area (sf) CN Description

* 3,377 74  Pervious Pond Area
* 725 74  Existing Land Scaped Area
* 16,973 98 Impervious Pavement
* 741 98 Smaller Building
21,816 93 Weighted Average
4,102 Pervious Area
17,714 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Summary for Subcatchment 8S: 3B
Runoff = 0.45cfs @ 12.08 hrs, Volume= 0.037 af, Depth= 4.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 10-YR Rainfall=4.70"

Area (sf) CN Description
* 4,298 98 Impervious
4,298 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) __ (feet) (fi/ft)  (ft/sec) (cfs)

6.0 Direct Entry,

Summary for Subcatchment 11S: 4

Runoff = 3.0lcfs@ 12.09 hrs, Volume= 0.218 af, Depth= 3.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Il 24-hr 10-YR Rainfall=4.70"

Area (sf) CN Description

* 24,611 89 Gravel Pavement
8,799 79 50-75% Grass cover, Fair, HSG C
* 1,220 98 Pavement
34,630 87 Weighted Average
33,410 Pervious Area

1,220 Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 12S: 3C

Runoff = 1.70cfs @ 12.08 hrs, Volume= 0.138 af, Depth= 4.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Il 24-hr 10-YR Rainfall=4.70"

Area (sf) CN Description

* 16,117 98 Impervious
16,117 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Reach 2R: POI 1

Inflow Area = 5.715ac, 0.00% Impervious, Inflow Depth = 2.72" for 10-YR event
Inflow = 7.44 cfs @ 12.78 hrs, Volume= 1.296 af
Outflow = 7.44 cfs @ 12.78 hrs, Volume= 1.296 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs

Summary for Reach 8R: POI 2

Inflow Area = 2.237 ac, 42.10% Impervious, Inflow Depth = 3.34" for 10-YR event
Inflow = 6.94cfs@ 12.10 hrs, Volume= 0.623 af
Outflow = 6.94 cfs @ 12.10 hrs, Volume= 0.623 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs

Summary for Pond 7P: Existing Detention Pond

Inflow Area = 1.072 ac, 50.72% Impervious, Inflow Depth = 3.40" for 10-YR event
Inflow = 407 cfs @ 12.09 hrs, Volume= 0.303 af

Outflow = 257cfs@ 12.18 hrs, Volume= 0.268 af, Atten=37%, Lag= 5.9 min
Primary = 257 cfs @ 12.18 hrs, Volume= 0.268 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=68.24' @ 12.18 hrs Surf.Area= 1,780 sf Storage= 3,389 cf

Plug-Flow detention time= 110.2 min calculated for 0.268 af (88% of inflow)
Center-of-Mass det. time= 55.3 min ( 846.9 - 791.5)
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Volume Invert Avail.Storage Storage Description
#1 65.00' 4,848 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
65.00 432 0 0
66.00 740 586 586
67.00 1,171 956 1,542
68.00 1,693 1,432 2,974
69.00 2,056 1,875 4,848
Device Routing Invert Outlet Devices
#1  Primary 67.00" 12.0" x 190.0' long Culvert

CPP, projecting, no headwall, Ke=0.900
Outlet Invert= 66.05' S=0.0050 '/ Cc=0.900 n=0.012

Primary OutFlow Max=2.57 cfs @ 12.18 hrs HW=68.24' TW=0.00" (Dynamic Tailwater)
T a=culvert (Inlet Controls 2.57 cfs @ 3.27 fps)

Summary for Pond 10P: Existing CB

Inflow Area = 0.099 ac,100.00% Impervious, Inflow Depth = 4.46" for 10-YR event
Inflow = 0.45cfs @ 12.08 hrs, Volume= 0.037 af
Primary = 0.45cfs @ 12.08 hrs, Volume= 0.037 af, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
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Time span=0.00-72.00 hrs, dt=0.02 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment1S: 1 Runoff Area=248,944 sf 0.00% Impervious Runoff Depth=3.43"
Flow Length=704' Tc=56.7 min CN=81 Runoff=9.36 cfs 1.634 af

Subcatchment3S: 2 Runoff Area=20,578 sf 8.11% Impervious Runoff Depth=3.33"
Flow Length=305' Tc=6.0 min CN=80 Runoff=1.84 cfs 0.131 af

Subcatchment5S: 3A Runoff Area=21,816 sf 81.20% Impervious Runoff Depth=4.69"
Tc=6.0 min  CN=93 Runoff=2.57 cfs 0.196 af

Subcatchment8S: 3B Runoff Area=4,298 sf 100.00% Impervious Runoff Depth=5.26"
Tc=6.0 min CN=98 Runoff=0.53 cfs 0.043 af

Subcatchment11S: 4 Runoff Area=34,630 sf 3.52% Impervious Runoff Depth=4.04"
Tc=6.0 min CN=87 Runoff=3.67 cfs 0.268 af

Subcatchment12S: 3C Runoff Area=16,117 sf 100.00% Impervious Runoff Depth=5.26"
Tc=6.0 min CN=98 Runoff=1.99 cfs 0.162 af

Reach 2R: POI 1 Inflow=9.36 cfs 1.634 af
Outflow=9.36 cfs 1.634 af

Reach 8R: POI 2 Inflow=8.23 cfs 0.765 af
Outflow=8.23 cfs 0.765 af

Pond 7P: Existing Detention Pond Peak Elev=68.49' Storage=3,848 cf Inflow=4.94 cfs 0.370 af
12.0" x 190.0' Culvert Outflow=2.86 cfs 0.335 af

Pond 10P: Existing CB Inflow=0.53 cfs 0.043 af
Primary=0.53 cfs 0.043 af

Total Runoff Area = 7.952 ac Runoff Volume = 2.434 af Average Runoff Depth = 3.67"
88.16% Pervious =7.010 ac  11.84% Impervious = 0.942 ac
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Summary for Subcatchment 1S: 1

Runoff = 9.36cfs@ 12.78 hrs, Volume= 1.634 af, Depth= 3.43"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Il 24-hr 25-YR Rainfall=5.50"

Area (sf) CN Description

* 5,793 89 Gravel Pavement
72,222 84 Pasture/grassland/range, Fair, HSG D
170,929 79 Pasture/grassland/range, Fair, HSG C

248,944 81 Weighted Average

248,944 Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
40.5 137 0.0030 0.06 Sheet Flow, AB
Grass: Dense n=0.240 P2=3.00"
14.1 420 0.0050 0.49 Shallow Concentrated Flow, BC
Short Grass Pasture Kv= 7.0 fps
2.1 147 0.0270 1.15 Shallow Concentrated Flow, CD

Short Grass Pasture Kv= 7.0 fps

56.7 704 Total
Summary for Subcatchment 3S: 2

Runoff = 1.84cfs @ 12.09 hrs, Volume= 0.131 af, Depth= 3.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 25-YR Rainfall=5.50"

Area (sf) CN Description

* 4,035 89 Gravel Pavement
7,035 79 50-75% Grass cover, Fair, HSG C
* 1,668 98 Impervious Pavement

7,840 73 Woods, Fair, HSG C

20,578 80 Weighted Average
18,910 Pervious Area
1,668 Impervious Area

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
1.2 90 0.0167 1.21 Sheet Flow, AB
Smooth surfaces n=0.011 P2= 3.00"
2.3 215 0.0090 1.53 Shallow Concentrated Flow, BC

Unpaved Kv=16.1 fps

3.5 305 Total, Increased to minimum Tc¢ = 6.0 min
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Summary for Subcatchment 5S: 3A

Runoff = 257cfs@ 12.08 hrs, Volume= 0.196 af, Depth= 4.69"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Il 24-hr 25-YR Rainfall=5.50"

Area (sf) CN Description

* 3,377 74  Pervious Pond Area
* 725 74  Existing Land Scaped Area
* 16,973 98 Impervious Pavement
* 741 98 Smaller Building
21,816 93 Weighted Average
4,102 Pervious Area
17,714 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Summary for Subcatchment 8S: 3B
Runoff = 0.53cfs @ 12.08 hrs, Volume= 0.043 af, Depth= 5.26"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 25-YR Rainfall=5.50"

Area (sf) CN Description
* 4,298 98 Impervious
4,298 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) __ (feet) (fi/ft)  (ft/sec) (cfs)

6.0 Direct Entry,

Summary for Subcatchment 11S: 4

Runoff = 3.67cfs@ 12.09 hrs, Volume= 0.268 af, Depth= 4.04"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Il 24-hr 25-YR Rainfall=5.50"

Area (sf) CN Description

* 24,611 89 Gravel Pavement
8,799 79 50-75% Grass cover, Fair, HSG C
* 1,220 98 Pavement
34,630 87 Weighted Average
33,410 Pervious Area

1,220 Impervious Area



SP-M104 2-3-14 PRE DEVELOPMENT Type Il 24-hr 25-YR Rainfall=5.50"
Prepared by {enter your company name here} Printed 2/11/2014

HydroCAD® 8.50 s/n 000734 © 2007 HydroCAD Software Solutions LLC Page 17
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 12S: 3C

Runoff = 1.99cfs @ 12.08 hrs, Volume= 0.162 af, Depth= 5.26"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 25-YR Rainfall=5.50"

Area (sf) CN Description

* 16,117 98 Impervious
16,117 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Reach 2R: POI 1

Inflow Area = 5.715 ac, 0.00% Impervious, Inflow Depth = 3.43" for 25-YR event
Inflow = 9.36cfs@ 12.78 hrs, Volume= 1.634 af
Outflow = 9.36cfs @ 12.78 hrs, Volume= 1.634 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs

Summary for Reach 8R: POI 2

Inflow Area = 2.237 ac, 42.10% Impervious, Inflow Depth = 4.10" for 25-YR event
Inflow = 8.23cfs@ 12.09 hrs, Volume= 0.765 af
Outflow = 8.23cfs @ 12.09 hrs, Volume= 0.765 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs

Summary for Pond 7P: Existing Detention Pond

Inflow Area = 1.072 ac, 50.72% Impervious, Inflow Depth = 4.14" for 25-YR event
Inflow = 494 cfs@ 12.09 hrs, Volume= 0.370 af

Outflow = 2.86cfs@ 12.20 hrs, Volume= 0.335 af, Atten=42%, Lag= 6.8 min
Primary = 2.86cfs @ 12.20 hrs, Volume= 0.335 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=68.49' @ 12.20 hrs Surf.Area= 1,871 sf Storage= 3,848 cf

Plug-Flow detention time= 97.8 min calculated for 0.335 af (90% of inflow)
Center-of-Mass det. time= 50.8 min ( 837.8 - 787.1)
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Volume Invert Avail.Storage Storage Description
#1 65.00' 4,848 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
65.00 432 0 0
66.00 740 586 586
67.00 1,171 956 1,542
68.00 1,693 1,432 2,974
69.00 2,056 1,875 4,848
Device Routing Invert Outlet Devices
#1  Primary 67.00" 12.0" x 190.0' long Culvert

CPP, projecting, no headwall, Ke=0.900
Outlet Invert= 66.05' S=0.0050 '/ Cc=0.900 n=0.012

Primary OutFlow Max=2.86 cfs @ 12.20 hrs HW=68.49' TW=0.00" (Dynamic Tailwater)
T a=culvert (Barrel Controls 2.86 cfs @ 3.64 fps)

Summary for Pond 10P: Existing CB

Inflow Area = 0.099 ac,100.00% Impervious, Inflow Depth = 5.26" for 25-YR event
Inflow = 0.53cfs @ 12.08 hrs, Volume= 0.043 af
Primary = 0.53cfs @ 12.08 hrs, Volume= 0.043 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

0.337 74 >75% Grass cover, Good, HSG C (2S)
0.017 74 Existing Land Scaped Area (10S)

0.078 74 Pervious Pond Area (10S)

0.227 74 Proposed Land Scape (3S)

3.256 79 Pasture/grassland/range, Fair, HSG C (9S)
1.121 84 Pasture/grassland/range, Fair, HSG D WETLAND (9S)
0.093 89 Gravel Drip Strip Area (1S)

0.133 89 Gravel Pavement (9S)

0.469 98 Impervious (8S,12S)

0.407 98 Impervious Pavement (10S)

1.170 98 Pavement (2S,3S)

0.643 98 Proposed Building (1S)

7.948 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Goup Numbers
0.000 HSG A
0.000 HSG B
3.593 HSG C 2S,9S
1.121 HSG D 9s
3.234 Other 1S, 2S, 3S, 8S, 9S, 10S, 12S
7.948 TOTAL AREA
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Time span=0.00-72.00 hrs, dt=0.02 hrs, 3601 points

Runoff by SCS TR-20 method, UH=SCS

Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment1S: 3

Subcatchment2S: 4

Subcatchment3S: 2

Subcatchment8S: 3B

Subcatchment9S: 1

Subcatchment 10S: 3A

Subcatchment 12S: 3C

Reach 7R: Reach to POI 1

Reach 8R: POI 2

Reach 10R: POI 1

Reach 13R: CITY CB

Pond 4P: GW 2

Pond 5P: GW 1

Pond 6P: Gravel Drip Strip

Pond 7P: Existing Detention Pond

Pond 11P: (new Pond)

Runoff Area=32,040 sf 87.39% Impervious Runoff Depth=2.66"
Tc=6.0 min  CN=97 Runoff=2.10 cfs 0.163 af

Runoff Area=52,272 sf 71.92% Impervious Runoff Depth=2.07"
Flow Length=455" Tc=6.0 min CN=91 Runoff=2.87 cfs 0.207 af

Runoff Area=23,229 sf 57.51% Impervious Runoff Depth=1.82"
Flow Length=190' Tc=6.0 min CN=88 Runoff=1.13 cfs 0.081 af

Runoff Area=4,298 sf 100.00% Impervious Runoff Depth=2.77"
Tc=6.0 min CN=98 Runoff=0.29 cfs 0.023 af

Runoff Area=196,458 sf 0.00% Impervious Runoff Depth=1.31"
Flow Length=704' Tc=56.7 min CN=81 Runoff=2.79 cfs 0.494 af

Runoff Area=21,816 sf 81.20% Impervious Runoff Depth=2.25"
Tc=6.0 min CN=93 Runoff=1.28 cfs 0.094 af

Runoff Area=16,113 sf 100.00% Impervious Runoff Depth=2.77"
Tc=6.0 min  CN=98 Runoff=1.07 cfs 0.085 af

Avg. Depth=0.05" Max Vel=0.06 fps Inflow=1.05 cfs 0.207 af
n=0.400 L=364.0' S=0.0140'/" Capacity=3.26 cfs Outflow=0.28 cfs 0.205 af

Inflow=2.72 cfs 0.410 af
Outflow=2.72 cfs 0.410 af

Inflow=3.04 cfs 0.699 af
Outflow=3.04 cfs 0.699 af

Inflow=0.36 cfs 0.081 af
Outflow=0.36 cfs 0.081 af

Peak Elev=69.11" Storage=3,949 cf Inflow=2.87 cfs 0.207 af

Primary=0.99 cfs 0.078 af Secondary=0.06 cfs 0.129 af Outflow=1.05 cfs 0.207 af

Peak Elev=69.10" Storage=1,534 cf Inflow=1.13 cfs 0.081 af
Outflow=0.36 cfs 0.081 af

Peak Elev=70.27" Storage=438 cf Inflow=2.10 cfs 0.163 af
6.0" x 51.0" Culvert Outflow=1.15 cfs 0.163 af

Peak Elev=67.52" Storage=2,223 cf Inflow=1.57 cfs 0.117 af
12.0" x 190.0' Culvert Outflow=0.80 cfs 0.081 af

Inflow=0.29 cfs 0.023 af
Primary=0.29 cfs 0.023 af
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Total Runoff Area = 7.948 ac Runoff Volume = 1.147 af Average Runoff Depth = 1.73"
66.19% Pervious =5.261 ac  33.81% Impervious = 2.688 ac
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Summary for Subcatchment 1S: 3

Runoff = 2.10cfs@ 12.08 hrs, Volume= 0.163 af, Depth= 2.66"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Il 24-hr 2-YR Rainfall=3.00"

Area (sf) CN Description

* 28,000 98 Proposed Building
* 4,040 89 Gravel Drip Strip Area
32,040 97 Weighted Average
4,040 Pervious