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SECTION | EXISTING CONDITIONS -
DRAINAGE

1.1 SOILS

Soil information for the proposed new development were obtained from two sources. The first
resource was the Soil Survey of Essex County — Northern Part, Massachusetts, as provided
by the United States Department of Agriculture, Soil Conservation Service (see Figure 2A,
Sheet C3 and Figures D1 and D2). The soils shown on the map are broken down into four
hydrologic soil groups and are summarized below (also see Figure 2B).

Group A soils have a low runoff potential and high infiltration rates when thoroughly wetted.
They consist chiefly of deep well to excessively drained sands and gravels and have a high rate
of water transmission (greater than 0.3 in/hr.).

Group B soils have a moderate infiltration rates when thoroughly wetted, and consist chiefly of
moderately deep-to-deep moderately well to well drained soils with moderately fine to
moderately course textures. These soils have a moderate rate of water transmission (0.15-.30
in/hr.).

Group C soils have low infiltration rates when thoroughly wetted and consist chiefly of soils with
a layer that impedes downward movement of water, and soils with moderately fine-to-fine
texture. These soils have a low rate of water transmission (0.05-0.15 in/hr.).

Group D soils have high runoff potential. They have low infiltration rates when thoroughly
wetted, and consist chiefly of clay soils with high swelling potential, soils with a permanent high
water, soils with a clay pan or clay layer at or near the surface, and shallow soils over nearly
impervious material. These soils have a very low transmission (0-0.05 in/hr.).

The site and associated water shed is comprised of 2 soil groups as shown in Figure 2A and
Sheet C3. Table 1 below summarizes the 2 soil groups with their corresponding hydrologic soll
groups.
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Table 1 Soil Summary
Symbol Soil Name Slope % Hygrologlc
roup
256A Deerfield Loamy Sand Oto 3 A
6268 Merrimac-Urban Land Complex Oto 8 A

The second source was on site soil testing. Soil testing was conducted on June 18, 2013 by
ASB design group lic (ASB). The soil logs are shown in Appendix A. See Sheets C3 for the
locations of the onsite soil testing.

The predominant C soil horizon within in the area of the proposed development consisted of a
course sand to sand.

The Hydrologic Soil Group (HSG) shown in Table 1 was determined from the soils map as
shown in Figure 2B.

1.2 EXISTING CONDITIONS PRE-HYDROLOGY
1.21 Methodology

The pre and post hydrology study was conducted using HydroCAD a Stormwater Modeling
System. The Runoff Curve Numbers were selected from the tables listed within the Soil
Conservation Service Technical Release 55. The terminology used by HydroCAD is
summarized below.

1. Subcatchment - refers to a relatively homogenous area of land that drains into a single
reach or pond.

2. Reach- refers to a uniform stream, Channel, or pipe that conveys water from one point
to another reach or pond.

3. Pond- refers to a pond, swamp, dam, or other impoundment that fills with water from

one or more sources and empties in a manner determined by a weir, culvert, ex-filtration
or devise(s) at its outlet.

Four storm events were analyzed as part of the pre-development drainage study. They are the
2, 10, 25, and 100 year twenty-four hour rainfall events. The rainfall data maps for
Massachusetts were taken from the Guidelines for Soil & Water Conservation In Urbanizing
Areas of Massachusetts (see Rainfall Data Maps for Massachusetts Figure 4). The Rainfall
Distribution is Type Ill, which is typical for Massachusetts and is shown on Figure 3.
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1.22 Pre-Hydrology

A single design point was studied; Design Point 1 — Existing Wetland. Design Point 1 is shown
on the Pre-Development Drainage Plan (D1) that is attached to this report. The Design Point is
summarized below.

= Design Point 1 represents the stormwater runoff that flows to the easterly side of the
parcel. Point 1 represents the storm water runoff that flows to the existing wetland area
flagged by Wetland and Land Management Inc.

The Pre-Development Drainage Plan (D1) depicts subcatchment E1 with the corresponding soil
type taken from the Soil Conservation Service soils maps. The Design Point and longest flow
path are also shown on D1 — Drainage Reports Only.

With the soil type, existing surface conditions, and hydrologic soil group, the runoff curve
numbers can be determined. (See Existing Hydrology Calculations, Section 3-Drainage Reports
Only)

The 2, 10, 25, and 100-year 24-hour storm events were run. The results of the peak flows are
shown in Table 2 below and given in cubic feet/second (cfs). Table 1 summarizes the peak flow

to Design Point 1.

Table 2 Peak Rate of Runoff — Pre Conditions (cfs)

Design 2 Year 10 Year 25 Year 100 Year
Point Storm (3.1”) | Storm (4.6”) = Storm (5.5”) | Storm (7.17)
Des'gz Point 00 02 06 53

As can be seen from Table 2 the stormwater flow generated from the site is negligible for all four
storm events. This is not uncommon for sites with a Hydrological Soil Group A. Please also
note, that although engineers like to report the results with an accuracy to the 100" there is no
such accuracy in hydrology studies. The accuracy at best is to a whole number. So what we can
see from Table 2 is that there is no runoff generate from the site under existing conditions. The
storm water infiltrates into the soils on site.
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SECTION II  PROPOSED CONDITIONS -
DRAINAGE

2.21 Methodology
See Section 1.11
2.22  Post-Hydrology

The proposed project involves the construction of a new roadway, a sidewalk on one side of the
new roadway, 3 new single family homes, an addition to the existing house (Lot 1), driveways,
utilities, stormwater management BMP’s and site landscaping. As a result of the proposed
development, there will be an increase in the amount of impervious surface (pavement and
roof). This increase in impervious surface will result in an increase in the storm water runoff rate
(cfs) and volume (cf) associated with the site. To mitigate the increase in the peak rate of storm
water runoff a Best Management Practice (BMP 1) stormwater detention/retention/infiltration
facility is being proposed along with 5 Low Impact Design Best Management Practice (LID
BMP) detention/retention/infiltration facilities.

Roof runoff for Lots 1- 4 will be directed to stormwater infiltration units. The infiltration units for
Lots 2-3 have been sized for the largest house foot print shown on Lot 2 (2012s.f.) and the 100-
year storm event. For Lot 2 roof infiltration layout and details see Sheet C10. The remaining roof
infiltration system layouts are shown on Sheets C5 and C6. The infiltration system for Lot 1 is
intended to infiltrate the roof runoff from the existing house only for the 100-year storm event
(not the new addition).

The site has been designed to direct the stormwater runoff generated from the new roadway to
BMP #1. Five LID BMP’s have been placed on Lots 2-4 to capture, detain and infiltrate the site
and driveway storm water runoff. The LID BMP’s have been designed to detain and infiltrate the
100-year storm event.

Under proposed conditions, the flow to Design Point 1 was broken down into 9 subcatchments.
The subcatchments are labeled as follows: DP1-1 to DP1-9.

The subcatchments are shown on the Post Development Drainage Plan D2 (Drainage Reports
Only). Please also refer to Sheet C14 and 16 for the BMP’s layout and details. Figure D2 is
intended to highlight the subcatchment areas. The Post Development Drainage Plan depicts
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each of the subcatchments with their corresponding soil types taken from the Soil Conservation
Service soils maps. The longest flow paths for the subcatchments areas are also shown. The
BMP’s are disused below.

Please note, under proposed conditions any subcatchment that resulted in a Time of
Concentration (Tc) of less than 5 minutes was entered as Direct Entry with a corresponding Tc
of 5 minutes. For these subcatchments the Longest Flow Paths are not shown.

BMP #1 Detention/Retention and Infiltration Pond

BMP 1 will collect the storm water runoff generated from the proposed roadway. The storm
water will first be collected by deep sump Catch Basins 1 and 2. The storm water will be
directed to DMH 1 and then to BMP 1. BMP 1 will detain, retain, and infiltrate the storm water
runoff. BMP 1 has been designed to include a vegetated sump to trap and further treat the
stormwater runoff prior to storm water infiltration (see TSS Work Sheets 1 and 2). Sheet C14
details BMP 1.

LID BMP’s 1-5 Detention/Retention and Infiltration Pond
LID BMP’s 1-5 have been located within the individual lots. LID BMP’s 1-5 are intended to:

= Detain, retain and infiltrate the stormwater runoff from the lots and driveways,

= Provide water quality treatment,

= Minimize concentrated stormwater runoff by trapping the stormwater in smaller
subcatchment (drainage) areas,

= Minimize additional site clearing by locating BMP’s within areas that are already being
disturbed by the overall site development.

Each LID BMP has been designed to provide stormwater infiltration. Sheet C15 details each of
the LID BMP’s.

Overall Drainage Summary

The design team worked to minimize the amount of area that would be impacted (tree removal
and site grading) due to the construction process. This included implementing:

= A reduced roadway pavement width a sidewalk on one side,
= The placement of BMP’s within areas that would be already be disrupted by the
construction process,
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= The creation of smaller BMP’s is size but greater in number to minimize concentrated
stormwater flow,

= The location of BMP’s to fit into the final landscape to minimize additional site clearing,

» Providing landscaping to the BMP’s to promote water quality treatment and stormwater
infiltration. This also allows the BMP’s to become part of the overall final landscape.

Braking the subcatchments (drainage areas) into smaller areas prevents the stormwater from
being concentrated. The importance of smaller drainage areas can be appreciated and
visualized by thinking of stormwater runoff as ordinary vehicular traffic. The same mathematical
principals that are applied in Storm Water Hydrology Studies are also apply to Traffic Studies.
Table 3 summarizes some of the similarities.

Table 3 Similarities

Comparison Hydrology Studies Traffic Studies
Peak Rate Peak Rate of Runoff — cubic feet per | Peak Rate of Traffic — Vehicle Trips per
second hour
Velocity feet per second miles per hour
Volume Peak Rate of Runoff — cubic feet Peak Rate of Traffic — Total Vehicles
Flow Water Vehicle
Conveyance Pipe Road

Making use of Table 3 we can visualize the importance of small drainage areas. They create:

= smaller peak rates or less vehicles,

= Jower velocities mean less erosion or safer driving conditions,

= smaller BMP’s mean less site clearing or smaller parking areas (less pavement),
= greater water quality treatment or less air pollution.

Stone infiltration/landscape inlets will allow the stormwater contained within the LID BMP’s to
infiltrate into the sandy soils. This will allow for greater water quality treatment, stormwater
infiltration into the existing soils and creates an environment for divers’ landscape plantings.

The critical features of the LID BMP’s are their location and size (volume). During the
construction process ASB will coordinate with the applicant on the final shape and plantings.
Prior to planting, the LID BMP’s will be checked to confirm proper location and size.

Infiltration stone lined channels and/or pine bark mulch planting beds will be created to promote
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storm water infiltration.

We have attached a Home Owners Rain Garden Guide in Appendix B. The soils associated
with this site — sandy soils with a high infiltration rate will allow for a greater selection in plants
(always native). The long term maintenance associated with these types of LID BMP revolve
around early spring cleaning and late fall winter protection — if required.

Post Development Drainage

The same four storm events were also studied in the post condition. The results of the peak
flows given in cubic feet per second to the Design Point 1 are summarized below in Table 4
(See Proposed Hydrology Calculations, Section 4 — Drainage Reports Only).

As result of the Best Management Practice Detention/Retention Systems, there will be a net
decrease in the rate of stormwater runoff from the site during the 10, 25 and 100-year storm
events. During the 100-year storm event there was a slight increase. No change occurred
during the 2-year storm event. The decreases are shown red in Table 4 below.

As discussed above in Section 1.32, the numbers shown in Table 4 reflect a zero increase in
stormwater runoff as well as a zero decrease in stormwater runoff generated at the site. Again,
the accuracy in hydrology is at best a whole number. As stated earlier, we would expect these
types of results from sites with these of soil conditions.

Table 4 Peak Rate of Runoff (cfs) - Proposed Conditions

Design 2 Year Storm 10 Year 25 Year 100 Year
Point (DP) (3.1%) Storm (4.6”) | Storm (5.4”) | Storm (7.17)
DP 1 Pre 0.00 0.02 0.06 .53
DP 1 Post 0.00 0.00 (0.02) 0.00 (0.06) .35 (0.18)

2.23 Drainage Improvements

Along with the proposed drainage design, the applicant is also proposing the following drainage
improvements to the existing drainage system. The existing drainage system conveys
stormwater runoff from Route 129 (Lowell Street) and Plymouth Road to the stone culvert
underneath the MBTA rail road tracks. Years of dumping within the drainage system and lack of
maintenance has limited the system’s capacity. Down gradient culverts are clogged or block.
The drainage swales are full of debris, trash, and leaves.
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Drainage Improvements:

= Removal of roadway siltation at outlet to Route 129 drainage system (see Sheet C13).

= Construction of sedimentation forbay at outlet to Route 129 drainage system to trap and
contain roadway siltation. This will improve yearly maintenance and prevent down
gradient impacts.

= Removal of trash, debris, and leaves form the drainage system.

= Clean 15" RCP culvert and install 18” PVC T inlet control (if the applicant receives
permission to enter on to the property). This will improve flow and allow for a future over
flow mechanism in case the pipe becomes clogged.

= Removal of fill placed along the Plymouth Road edge of the drainage system.

= Excavation and removal of Not Weed and fill as detailed on Sheet C 10. This too will
improve down gradient stormwater flow while also removing an invasive wetland
species. This work along with the wetland restoration will be detailed in the Notice of
Intent being prepared by Wetland and Land Management Inc. to be submitted to the
Reading Conservation Commission.




Drainage Report Accompanying Definitive Subdivision and Notice of Intent
Reading Conservation Commission

Lyle Estates

April 2016

Existing Hydrology Calculations

2,10, 25, and 100 Year Storm Events

2
D
O
=
®
-
w




&)

Flow to Design Point #1
- Existing Wetland

Reach

Routing Diagram for Lyle Estates - Pre-development Hydrology
Prepared by Microsoft, Printed 1/26/2014
HydroCAD® 10.00 s/n 01284 © 2013 HydroCAD Software Solutions LLC
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Lyle Estates - Pre-development Hydrology

Prepared by Microsoft
HydroCAD® 10.00 s/n 01284 © 2013 HydroCAD Software Solutions LLC

Printed 1/26/2014
Page 2

Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

0.131 39 >75% Grass cover, Good, HSG A (E1)
0.207 76 Gravel roads, HSG A (E1)

0.043 98 Paved parking, HSG A (E1)

1.559 30 Woods, Good, HSG A (E1)

1.940 37 TOTAL AREA
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Lyle Estates - Pre-development Hydrology Type Ill 24-hr 2 Year Storm Rainfall=3.20"
Prepared by Microsoft Printed 1/26/2014
HydroCAD® 10.00 s/n 01284 © 2013 HydroCAD Software Solutions LLC Page 3

Summary for Subcatchment E1: Flow to Design Point #1 - Existing Wetland

Runoff = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2 Year Storm Rainfall=3.20"

Area (sf) CN Description
1,861 98 Paved parking, HSG A
9,027 76 Gravel roads, HSG A
5,695 39 >75% Grass cover, Good, HSG A
67,925 30 Woods, Good, HSG A
84,508 37 Weighted Average
82,647 97.80% Pervious Area
1,861 2.20% Impervious Area

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

15.9 275 0.0500 0.29 Lag/CN Method, Overland Flow
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Lyle Estates - Pre-development Hydrology Type Ill 24-hr 10 Year Storm Rainfall=4.60"
Prepared by Microsoft Printed 1/26/2014
HydroCAD® 10.00 s/n 01284 © 2013 HydroCAD Software Solutions LLC Page 4

Summary for Subcatchment E1: Flow to Design Point #1 - Existing Wetland

Runoff = 0.02 cfs @ 15.28 hrs, Volume= 0.009 af, Depth> 0.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Storm Rainfall=4.60"

Area (sf) CN Description
1,861 98 Paved parking, HSG A
9,027 76 Gravel roads, HSG A
5,695 39 >75% Grass cover, Good, HSG A
67,925 30 Woods, Good, HSG A
84,508 37 Weighted Average
82,647 97.80% Pervious Area
1,861 2.20% Impervious Area

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

15.9 275 0.0500 0.29 Lag/CN Method, Overland Flow
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Lyle Estates - Pre-development Hydrology Type Ill 24-hr 25 Year Storm Rainfall=5.40"
Prepared by Microsoft Printed 1/26/2014
HydroCAD® 10.00 s/n 01284 © 2013 HydroCAD Software Solutions LLC Page 5

Summary for Subcatchment E1: Flow to Design Point #1 - Existing Wetland

Runoff = 0.06 cfs @ 12.95 hrs, Volume= 0.026 af, Depth> 0.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25 Year Storm Rainfall=5.40"

Area (sf) CN Description
1,861 98 Paved parking, HSG A
9,027 76 Gravel roads, HSG A
5,695 39 >75% Grass cover, Good, HSG A
67,925 30 Woods, Good, HSG A
84,508 37 Weighted Average
82,647 97.80% Pervious Area
1,861 2.20% Impervious Area

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

15.9 275 0.0500 0.29 Lag/CN Method, Overland Flow
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Lyle Estates - Pre-development Hydrology Type Ill 24-hr 100 Year Storm Rainfall=7.10"
Prepared by Microsoft Printed 1/26/2014
HydroCAD® 10.00 s/n 01284 © 2013 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment E1: Flow to Design Point #1 - Existing Wetland

Runoff = 0.53 cfs @ 12.45 hrs, Volume= 0.090 af, Depth> 0.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 Year Storm Rainfall=7.10"

Area (sf) CN Description
1,861 98 Paved parking, HSG A
9,027 76 Gravel roads, HSG A
5,695 39 >75% Grass cover, Good, HSG A
67,925 30 Woods, Good, HSG A
84,508 37 Weighted Average
82,647 97.80% Pervious Area
1,861 2.20% Impervious Area

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

15.9 275 0.0500 0.29 Lag/CN Method, Overland Flow
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Flow to BMP #1 Flow BMP #1
%ZW to BMP #1 Flow to BMP #1 Flow to BMP #1
Flow to BMP #1 Flow to BMP #1

B P 1 BMP #1
— E@ ——he—
Flow to Design Point 1 Df Poin LID BMP #4 & 5 Flow to LID BMP #4 and
5
Flow to LID BMP #1 LID BMP #1 LID BMP #2 & 3 Flow to LID BMP #2 and

3

Reach Routing Diagram for Lyle Estates - Post-development Hydrology
Prepared by Microsoft, Printed 1/26/2014

HydroCAD® 10.00 s/n 01284 © 2013 HydroCAD Software Solutions LLC
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Prepared by Microsoft
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Printed 1/26/2014
Page 2

Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
0.753 39 >75% Grass cover, Good, HSG A (P2, P5, P6, P7, P9)
0.180 39 >75% Grass cover, Good, HSG A and Pervious Pavers (P8)
0.010 98 Paved parking, HSG A Lot 1 (P8)
0.006 98 Paved parking, HSG A Lot 2 & 3 Driveway (P7)
0.002 98 Paved parking, HSG A Lot 3 Driveway (P6)
0.006 98 Paved parking, HSG A Lot 4 (P5)
0.329 98 Paved roads w/curbs & sewers, HSG A (P1, P2, P3, P4)
0.016 98 Roofs, HSG A Lot 1 Addition (P8)
0.637 30 Woods, Good, HSG A (P8)
1.940 47 TOTAL AREA
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Lyle Estates - Post-development Hydrology Type Ill 24-hr 2 Year Storm Rainfall=3.20"
Prepared by Microsoft Printed 1/26/2014
HydroCAD® 10.00 s/n 01284 © 2013 HydroCAD Software Solutions LLC Page 3

Summary for Subcatchment P1: Flow BMP #1

Runoff = 0.28 cfs @ 12.07 hrs, Volume= 0.021 af, Depth> 2.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2 Year Storm Rainfall=3.20"

Area (sf) CN Description
3,907 98 Paved roads w/curbs & sewers, HSG A
3,907 100.00% Impervious Area

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

5.0 Direct Entry, Overland Flow

Summary for Subcatchment P2: Flow to BMP #1

Runoff = 0.12cfs @ 12.09 hrs, Volume= 0.008 af, Depth> 0.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2 Year Storm Rainfall=3.20"

Area (sf) CN Description
2,906 98 Paved roads w/curbs & sewers, HSG A
2,227 39 >75% Grass cover, Good, HSG A
5,133 72 Weighted Average
2,227 43.39% Pervious Area
2,906 56.61% Impervious Area

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

5.0 Direct Entry, Overland Flow

Summary for Subcatchment P3: Flow to BMP #1

Runoff = 0.27 cfs @ 12.07 hrs, Volume= 0.020 af, Depth> 2.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2 Year Storm Rainfall=3.20"

Area (sf) CN Description
3,765 98 Paved roads w/curbs & sewers, HSG A
3,765 100.00% Impervious Area

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

5.0 Direct Entry, Overland Flow
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Lyle Estates - Post-development Hydrology Type Ill 24-hr 2 Year Storm Rainfall=3.20"
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Summary for Subcatchment P4: Flow to BMP #1

Runoff = 0.27 cfs @ 12.07 hrs, Volume= 0.020 af, Depth> 2.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2 Year Storm Rainfall=3.20"

Area (sf) CN Description
3,750 98 Paved roads w/curbs & sewers, HSG A
3,750 100.00% Impervious Area

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

5.0 Direct Entry, Overland Flow

Summary for Subcatchment P5: Flow to LID BMP #1

Runoff = 0.00 cfs @ 17.24 hrs, Volume= 0.000 af, Depth> 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2 Year Storm Rainfall=3.20"

Area (sf) CN Description
* 275 98 Paved parking, HSG A Lot 4
3,954 39 >75% Grass cover, Good, HSG A
4,229 43 Weighted Average
3,954 93.50% Pervious Area
275 6.50% Impervious Area

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

10.4 112 0.0200 0.18 Lag/CN Method, Overland Flow

Summary for Subcatchment P6: Flow to LID BMP #2 and 3

Runoff = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2 Year Storm Rainfall=3.20"

Area (sf) CN Description
14,139 39 >75% Grass cover, Good, HSG A

* 78 98 Paved parking, HSG A Lot 3 Driveway
* 0 98 1756 S.F. House Infiltrated

14,217 39 Weighted Average

14,139 99.45% Pervious Area

78 0.55% Impervious Area
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Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

16.7 177 0.0200 0.18 Lag/CN Method, Overland Flow

Summary for Subcatchment P7: Flow to LID BMP #4 and 5

Runoff = 0.00 cfs @ 20.00 hrs, Volume= 0.000 af, Depth> 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2 Year Storm Rainfall=3.20"

Area (sf) CN Description
8,254 39 >75% Grass cover, Good, HSG A

* 281 98 Paved parking, HSG A Lot 2 & 3 Driveway
* 0 98 Roofs, HSG A Infiltrated 1888 s.{.
8,535 41 Weighted Average
8,254 96.71% Pervious Area
281 3.29% Impervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
15.9 177 0.0200 0.19 Lag/CN Method, Overland Flow

Summary for Subcatchment P8: Flow to Design Point 1

Runoff = 0.00cfs @ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2 Year Storm Rainfall=3.20"

Area (sf) CN Description

* 432 98 Paved parking, HSG A Lot 1
* 701 98 Roofs, HSG A Lot 1 Addition
* 7,857 39 >75% Grass cover, Good, HSG A and Pervious Pavers

27,742 30 Woods, Good, HSG A

36,732 34 Weighted Average
35,599 96.92% Pervious Area
1,133 3.08% Impervious Area

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

18.4 191  0.0250 0.17 Lag/CN Method, Overland Flow

Summary for Subcatchment P9: BMP #1

Runoff = 0.00cfs @ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2 Year Storm Rainfall=3.20"
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Area (sf) CN Description
4,229 39 >75% Grass cover, Good, HSG A
4,229 100.00% Pervious Area

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

5.0 Direct Entry, Overland Flow

Summary for Reach CB1: Flow to BMP #1

Inflow Area = 0.176 ac,100.00% Impervious, Inflow Depth > 2.77" for 2 Year Storm event
Inflow = 0.55cfs @ 12.07 hrs, Volume= 0.041 af
Outflow = 0.54 cfs @ 12.08 hrs, Volume= 0.041 af, Atten=1%, Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.26 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 1.24 fps, Avg. Travel Time= 0.4 min

Peak Storage= 5 cf @ 12.07 hrs
Average Depth at Peak Storage= 0.27"
Bank-Full Depth= 1.00" Flow Area= 0.8 sf, Capacity= 3.56 cfs

12.0" Round Pipe

n= 0.013 Concrete pipe, bends & connections
Length= 31.0' Slope= 0.0100 /'

Inlet Invert= 192.30', Outlet Invert= 191.99'

Summary for Reach CB2: Flow to BMP #1

Inflow Area = 0.204 ac, 74.93% Impervious, Inflow Depth > 1.66" for 2 Year Storm event
Inflow = 0.38cfs @ 12.08 hrs, Volume= 0.028 af
Outflow = 0.38cfs @ 12.08 hrs, Volume= 0.028 af, Atten= 0%, Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.50 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.31 fps, Avg. Travel Time= 0.2 min

Peak Storage= 2 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.20'
Bank-Full Depth= 1.00" Flow Area= 0.8 sf, Capacity= 4.55 cfs

12.0" Round Pipe

n= 0.013 Concrete pipe, bends & connections
Length= 19.0' Slope= 0.0163 "/

Inlet Invert= 192.30', Outlet Invert= 191.99'
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Summary for Reach DMH1: Flow to BMP #1

Inflow Area = 0.380 ac, 86.55% Impervious, Inflow Depth > 2.17" for 2 Year Storm event
Inflow = 0.93 cfs @ 12.08 hrs, Volume= 0.069 af
Outflow = 0.93 cfs @ 12.08 hrs, Volume= 0.069 af, Atten= 0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.79 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 1.45 fps, Avg. Travel Time= 0.1 min

Peak Storage= 1 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.35'
Bank-Full Depth= 1.00" Flow Area= 0.8 sf, Capacity= 3.56 cfs

12.0" Round Pipe

n= 0.013 Concrete pipe, bends & connections
Length= 6.0' Slope= 0.0100 /'

Inlet Invert= 191.99', Outlet Invert= 191.93'

Summary for Pond 1P: BMP 1

Inflow Area = 0.477 ac, 68.94% Impervious, Inflow Depth > 1.73" for 2 Year Storm event
Inflow = 0.93cfs @ 12.08 hrs, Volume= 0.069 af

Outflow = 0.20 cfs @ 12.00 hrs, Volume= 0.046 af, Atten=78%, Lag= 0.0 min
Discarded = 0.20 cfs @ 12.00 hrs, Volume= 0.046 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 192.51' @ 12.49 hrs Surf.Area= 1,356 sf Storage= 1,607 cf

Plug-Flow detention time= 158.1 min calculated for 0.046 af (67% of inflow)
Center-of-Mass det. time= 86.3 min ( 834.8 - 748.5)

Volume Invert Avail.Storage Storage Description
#1 190.50' 4,205 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)

190.50 171 0 0

191.00 559 183 183

192.00 1,055 807 990

193.00 1,643 1,349 2,339

193.85 2,019 1,556 3,895

194.00 2,116 310 4,205
Device Routing Invert Qutlet Devices

#1  Primary 193.75' 8.0'long (Profile 7) Broad-Crested Rectangular Weir

Head (feet) 0.49 0.98 1.48
Coef. (English) 2.99 3.41 3.62
#2 Discarded 192.00' 0.20 cfs Exfiltration when above 192.00’

Discarded OutFlow Max=0.20 cfs @ 12.00 hrs HW=192.07' (Free Discharge)
T _o_Exiiltration (Exfiltration Controls 0.20 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=190.50" (Free Discharge)
* _1-Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond LID 1: LID BMP #1

Inflow Area = 0.097 ac, 6.50% Impervious, Inflow Depth > 0.01" for 2 Year Storm event
Inflow = 0.00cfs @ 17.24 hrs, Volume= 0.000 af

Outflow = 0.00cfs @ 17.25 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.3 min
Discarded = 0.00cfs @ 17.25 hrs, Volume= 0.000 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=195.50' @ 17.25 hrs Surf.Area= 100 sf Storage= 0 cf

Plug-Flow detention time= 0.3 min calculated for 0.000 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 1,053.7 - 1,053.6)

Volume Invert Avail.Storage Storage Description
#1 195.50' 102 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
195.50 100 0 0
196.00 306 102 102
Device Routing Invert Outlet Devices
#1  Primary 195.90' 10.0' long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50
3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65 2.65
2.67 2.66 2.68 2.70 2.74 2.79 2.88

#2 Discarded 195.50' 0.03 cfs Exfiltration at all elevations
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Discarded OutFlow Max=0.03 cfs @ 17.25 hrs HW=195.50" (Free Discharge)
T _o_Exiiltration (Exfiltration Controls 0.03 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=195.50" (Free Discharge)
* _1-Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond LID 2 & 3: LID BMP #2 & 3

Inflow Area = 0.326 ac, 0.55% Impervious, Inflow Depth = 0.00" for 2 Year Storm event
Inflow = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Outflow = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min
Discarded = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 195.25' @ 5.00 hrs Surf.Area= 55 sf Storage= 0 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no inflow)

Volume Invert Avail.Storage Storage Description
#1 195.25' 147 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
195.25 55 0 0
196.00 337 147 147
Device Routing Invert Outlet Devices
#1  Primary 195.90' 10.0' long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50
3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65 2.65
2.67 2.66 2.68 2.70 2.74 2.79 2.88

#2 Discarded 195.25" 0.06 cfs Exfiltration at all elevations

Discarded OutFlow Max=0.00 cfs @ 5.00 hrs HW=195.25' (Free Discharge)
T _o-Exfiltration (Passes 0.00 cfs of 0.06 cfs potential flow)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=195.25" (Free Discharge)
t_1-Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond LID 4 & 5: LID BMP #4 & 5

Inflow Area = 0.196 ac, 3.29% Impervious, Inflow Depth > 0.00" for 2 Year Storm event
Inflow = 0.00 cfs @ 20.00 hrs, Volume= 0.000 af

Outflow = 0.00 cfs @ 20.00 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min
Discarded = 0.00 cfs @ 20.00 hrs, Volume= 0.000 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev= 191.25' @ 20.00 hrs Surf.Area= 65 sf Storage= 0 cf

Plug-Flow detention time= 0.1 min calculated for 0.000 af (100% of inflow)
Center-of-Mass det. time= 0.0 min ( 1,127.3 - 1,127.3)

Volume Invert Avail.Storage Storage Description
#1 191.25' 241 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
191.25 65 0 0
192.15 471 241 241
Device Routing Invert Outlet Devices
#1  Primary 192.00' 10.0' long x 5.0" breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50
3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65 2.65
2.67 2.66 2.68 2.70 2.74 2.79 2.88

#2 Discarded 191.25" 0.12 cfs Exfiltration at all elevations

Discarded OutFlow Max=0.12 cfs @ 20.00 hrs HW=191.25" (Free Discharge)
2=EXxfiltration (Exfiltration Controls 0.12 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=191.25" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Link 1L: Design Point #1

Inflow Area = 1.940 ac, 19.05% Impervious, Inflow Depth = 0.00" for 2 Year Storm event
Inflow = 0.00cfs@ 5.00 hrs, Volume= 0.000 af
Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Subcatchment P1: Flow BMP #1

Runoff = 0.41 cfs @ 12.07 hrs, Volume= 0.030 af, Depth> 4.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Storm Rainfall=4.60"

Area (sf) CN Description
3,907 98 Paved roads w/curbs & sewers, HSG A
3,907 100.00% Impervious Area

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

5.0 Direct Entry, Overland Flow

Summary for Subcatchment P2: Flow to BMP #1

Runoff = 0.26 cfs @ 12.08 hrs, Volume= 0.017 af, Depth> 1.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Storm Rainfall=4.60"

Area (sf) CN Description
2,906 98 Paved roads w/curbs & sewers, HSG A
2,227 39 >75% Grass cover, Good, HSG A
5,133 72 Weighted Average
2,227 43.39% Pervious Area
2,906 56.61% Impervious Area

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

5.0 Direct Entry, Overland Flow

Summary for Subcatchment P3: Flow to BMP #1

Runoff = 0.39 cfs @ 12.07 hrs, Volume= 0.029 af, Depth> 4.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Storm Rainfall=4.60"

Area (sf) CN Description
3,765 98 Paved roads w/curbs & sewers, HSG A
3,765 100.00% Impervious Area

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

5.0 Direct Entry, Overland Flow
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Summary for Subcatchment P4: Flow to BMP #1

Runoff = 0.39 cfs @ 12.07 hrs, Volume= 0.029 af, Depth> 4.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Storm Rainfall=4.60"

Area (sf) CN Description
3,750 98 Paved roads w/curbs & sewers, HSG A
3,750 100.00% Impervious Area

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

5.0 Direct Entry, Overland Flow

Summary for Subcatchment P5: Flow to LID BMP #1

Runoff = 0.01 cfs @ 12.48 hrs, Volume= 0.002 af, Depth> 0.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Storm Rainfall=4.60"

Area (sf) CN Description
* 275 98 Paved parking, HSG A Lot 4
3,954 39 >75% Grass cover, Good, HSG A
4,229 43 Weighted Average
3,954 93.50% Pervious Area
275 6.50% Impervious Area

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

10.4 112 0.0200 0.18 Lag/CN Method, Overland Flow

Summary for Subcatchment P6: Flow to LID BMP #2 and 3

Runoff = 0.01 cfs @ 14.72 hrs, Volume= 0.003 af, Depth> 0.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Storm Rainfall=4.60"

Area (sf) CN Description
14,139 39 >75% Grass cover, Good, HSG A

* 78 98 Paved parking, HSG A Lot 3 Driveway
* 0 98 1756 S.F. House Infiltrated

14,217 39 Weighted Average

14,139 99.45% Pervious Area

78 0.55% Impervious Area
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Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

16.7 177 0.0200 0.18 Lag/CN Method, Overland Flow

Summary for Subcatchment P7: Flow to LID BMP #4 and 5

Runoff = 0.01 cfs @ 12.66 hrs, Volume= 0.002 af, Depth> 0.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Storm Rainfall=4.60"

Area (sf) CN Description
8,254 39 >75% Grass cover, Good, HSG A

* 281 98 Paved parking, HSG A Lot 2 & 3 Driveway
* 0 98 Roofs, HSG A Infiltrated 1888 s.{.
8,535 41 Weighted Average
8,254 96.71% Pervious Area
281 3.29% Impervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
15.9 177 0.0200 0.19 Lag/CN Method, Overland Flow

Summary for Subcatchment P8: Flow to Design Point 1

Runoff = 0.00 cfs @ 20.00 hrs, Volume= 0.001 af, Depth> 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Storm Rainfall=4.60"

Area (sf) CN Description

* 432 98 Paved parking, HSG A Lot 1
* 701 98 Roofs, HSG A Lot 1 Addition
* 7,857 39 >75% Grass cover, Good, HSG A and Pervious Pavers

27,742 30 Woods, Good, HSG A

36,732 34 Weighted Average
35,599 96.92% Pervious Area
1,133 3.08% Impervious Area

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

18.4 191  0.0250 0.17 Lag/CN Method, Overland Flow

Summary for Subcatchment P9: BMP #1

Runoff = 0.00 cfs @ 14.56 hrs, Volume= 0.001 af, Depth> 0.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Storm Rainfall=4.60"
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Area (sf) CN Description
4,229 39 >75% Grass cover, Good, HSG A
4,229 100.00% Pervious Area

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

5.0 Direct Entry, Overland Flow

Summary for Reach CB1: Flow to BMP #1

Inflow Area = 0.176 ac,100.00% Impervious, Inflow Depth > 4.05" for 10 Year Storm event
Inflow = 0.80 cfs @ 12.07 hrs, Volume= 0.060 af
Outflow = 0.79cfs @ 12.08 hrs, Volume= 0.059 af, Atten= 1%, Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.62 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.40 fps, Avg. Travel Time= 0.4 min

Peak Storage= 7 cf @ 12.07 hrs
Average Depth at Peak Storage= 0.32'
Bank-Full Depth= 1.00" Flow Area= 0.8 sf, Capacity= 3.56 cfs

12.0" Round Pipe

n= 0.013 Concrete pipe, bends & connections
Length= 31.0' Slope= 0.0100 /'

Inlet Invert= 192.30', Outlet Invert= 191.99'

Summary for Reach CB2: Flow to BMP #1

Inflow Area = 0.204 ac, 74.93% Impervious, Inflow Depth > 2.72" for 10 Year Storm event
Inflow = 0.65cfs @ 12.07 hrs, Volume= 0.046 af
Outflow = 0.64 cfs @ 12.08 hrs, Volume= 0.046 af, Atten= 1%, Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.06 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.51 fps, Avg. Travel Time= 0.2 min

Peak Storage= 3 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.25'
Bank-Full Depth= 1.00" Flow Area= 0.8 sf, Capacity= 4.55 cfs

12.0" Round Pipe

n= 0.013 Concrete pipe, bends & connections
Length= 19.0' Slope= 0.0163 "/

Inlet Invert= 192.30', Outlet Invert= 191.99'
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Summary for Reach DMH1: Flow to BMP #1

Inflow Area = 0.380 ac, 86.55% Impervious, Inflow Depth > 3.34" for 10 Year Storm event
Inflow = 1.43 cfs @ 12.08 hrs, Volume= 0.106 af
Outflow = 1.43 cfs @ 12.08 hrs, Volume= 0.106 af, Atten= 0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.25 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 1.65 fps, Avg. Travel Time= 0.1 min

Peak Storage= 2 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.44'
Bank-Full Depth= 1.00" Flow Area= 0.8 sf, Capacity= 3.56 cfs

12.0" Round Pipe

n= 0.013 Concrete pipe, bends & connections
Length= 6.0' Slope= 0.0100 /'

Inlet Invert= 191.99', Outlet Invert= 191.93'

Summary for Pond 1P: BMP 1

Inflow Area = 0.477 ac, 68.94% Impervious, Inflow Depth > 2.68" for 10 Year Storm event
Inflow = 1.43 cfs @ 12.08 hrs, Volume= 0.106 af

Outflow = 0.20cfs @ 11.65 hrs, Volume= 0.084 af, Atten=86%, Lag= 0.0 min
Discarded = 0.20cfs @ 11.65 hrs, Volume= 0.084 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 193.04' @ 12.60 hrs Surf.Area= 1,659 sf Storage= 2,399 cf

Plug-Flow detention time= 163.3 min calculated for 0.084 af (78% of inflow)
Center-of-Mass det. time= 106.6 min ( 854.9 - 748.4)

Volume Invert Avail.Storage Storage Description
#1 190.50' 4,205 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)

190.50 171 0 0

191.00 559 183 183

192.00 1,055 807 990

193.00 1,643 1,349 2,339

193.85 2,019 1,556 3,895

194.00 2,116 310 4,205
Device Routing Invert Qutlet Devices

#1  Primary 193.75' 8.0'long (Profile 7) Broad-Crested Rectangular Weir

Head (feet) 0.49 0.98 1.48
Coef. (English) 2.99 3.41 3.62
#2 Discarded 192.00' 0.20 cfs Exfiltration when above 192.00’

Discarded OutFlow Max=0.20 cfs @ 11.65 hrs HW=192.01' (Free Discharge)
T _o_Exiiltration (Exfiltration Controls 0.20 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=190.50" (Free Discharge)
* _1-Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond LID 1: LID BMP #1

Inflow Area = 0.097 ac, 6.50% Impervious, Inflow Depth > 0.20" for 10 Year Storm event
Inflow = 0.01 cfs @ 12.48 hrs, Volume= 0.002 af

Outflow = 0.01 cfs @ 12.48 hrs, Volume= 0.002 af, Atten= 0%, Lag= 0.3 min
Discarded = 0.01 cfs @ 12.48 hrs, Volume= 0.002 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=195.50' @ 12.48 hrs Surf.Area= 100 sf Storage= 0 cf

Plug-Flow detention time= 0.3 min calculated for 0.002 af (100% of inflow)
Center-of-Mass det. time= 0.2 min (911.7-911.5)

Volume Invert Avail.Storage Storage Description
#1 195.50' 102 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
195.50 100 0 0
196.00 306 102 102
Device Routing Invert Outlet Devices
#1  Primary 195.90' 10.0' long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50
3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65 2.65
2.67 2.66 2.68 2.70 2.74 2.79 2.88

#2 Discarded 195.50' 0.03 cfs Exfiltration at all elevations
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Discarded OutFlow Max=0.03 cfs @ 12.48 hrs HW=195.50" (Free Discharge)
T _o_Exiiltration (Exfiltration Controls 0.03 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=195.50" (Free Discharge)
* _1-Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond LID 2 & 3: LID BMP #2 & 3

Inflow Area = 0.326 ac, 0.55% Impervious, Inflow Depth > 0.09" for 10 Year Storm event
Inflow = 0.01 cfs@ 14.72 hrs, Volume= 0.003 af

Outflow = 0.01 cfs @ 14.72 hrs, Volume= 0.003 af, Atten= 0%, Lag= 0.1 min
Discarded = 0.01 cfs@ 14.72 hrs, Volume= 0.003 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 195.25' @ 14.72 hrs Surf.Area= 55 sf Storage= 0 cf

Plug-Flow detention time= 0.1 min calculated for 0.003 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 960.1 - 960.0 )

Volume Invert Avail.Storage Storage Description
#1 195.25' 147 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
195.25 55 0 0
196.00 337 147 147
Device Routing Invert Outlet Devices
#1  Primary 195.90' 10.0' long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50
3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65 2.65
2.67 2.66 2.68 2.70 2.74 2.79 2.88

#2 Discarded 195.25" 0.06 cfs Exfiltration at all elevations

Discarded OutFlow Max=0.06 cfs @ 14.72 hrs HW=195.25" (Free Discharge)
T _o-Exfiltration (Exfiltration Controls 0.06 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=195.25" (Free Discharge)
t_1-Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond LID 4 & 5: LID BMP #4 & 5

Inflow Area = 0.196 ac, 3.29% Impervious, Inflow Depth > 0.14" for 10 Year Storm event
Inflow = 0.01 cfs@ 12.66 hrs, Volume= 0.002 af

Outflow = 0.01 cfs@ 12.66 hrs, Volume= 0.002 af, Atten= 0%, Lag= 0.1 min
Discarded = 0.01 cfs@ 12.66 hrs, Volume= 0.002 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev= 191.25' @ 12.66 hrs Surf.Area= 65 sf Storage= 0 cf

Plug-Flow detention time= 0.1 min calculated for 0.002 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 934.4 - 934.4)

Volume Invert Avail.Storage Storage Description
#1 191.25' 241 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
191.25 65 0 0
192.15 471 241 241
Device Routing Invert Outlet Devices
#1  Primary 192.00' 10.0' long x 5.0" breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50
3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65 2.65
2.67 2.66 2.68 2.70 2.74 2.79 2.88

#2 Discarded 191.25" 0.12 cfs Exfiltration at all elevations

Discarded OutFlow Max=0.12 cfs @ 12.66 hrs HW=191.25' (Free Discharge)
2=EXxfiltration (Exfiltration Controls 0.12 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=191.25" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Link 1L: Design Point #1

Inflow Area = 1.940 ac, 19.05% Impervious, Inflow Depth > 0.01" for 10 Year Storm event
Inflow = 0.00 cfs @ 20.00 hrs, Volume= 0.001 af
Primary = 0.00 cfs @ 20.00 hrs, Volume= 0.001 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Subcatchment P1: Flow BMP #1

Runoff = 0.48 cfs @ 12.07 hrs, Volume= 0.036 af, Depth> 4.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25 Year Storm Rainfall=5.40"

Area (sf) CN Description
3,907 98 Paved roads w/curbs & sewers, HSG A
3,907 100.00% Impervious Area

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

5.0 Direct Entry, Overland Flow

Summary for Subcatchment P2: Flow to BMP #1

Runoff = 0.35cfs @ 12.08 hrs, Volume= 0.023 af, Depth> 2.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25 Year Storm Rainfall=5.40"

Area (sf) CN Description
2,906 98 Paved roads w/curbs & sewers, HSG A
2,227 39 >75% Grass cover, Good, HSG A
5,133 72 Weighted Average
2,227 43.39% Pervious Area
2,906 56.61% Impervious Area

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

5.0 Direct Entry, Overland Flow

Summary for Subcatchment P3: Flow to BMP #1

Runoff = 0.46 cfs @ 12.07 hrs, Volume= 0.034 af, Depth> 4.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25 Year Storm Rainfall=5.40"

Area (sf) CN Description
3,765 98 Paved roads w/curbs & sewers, HSG A
3,765 100.00% Impervious Area

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

5.0 Direct Entry, Overland Flow




P:\ASB Project Files\12-30 Reading Subdivision Rte. 129\ENG\

Lyle Estates - Post-development Hydrology Type Ill 24-hr 25 Year Storm Rainfall=5.40"
Prepared by Microsoft Printed 1/26/2014
HydroCAD® 10.00 s/n 01284 © 2013 HydroCAD Software Solutions LLC Page 20

Summary for Subcatchment P4: Flow to BMP #1

Runoff = 0.46 cfs @ 12.07 hrs, Volume= 0.034 af, Depth> 4.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25 Year Storm Rainfall=5.40"

Area (sf) CN Description
3,750 98 Paved roads w/curbs & sewers, HSG A
3,750 100.00% Impervious Area

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

5.0 Direct Entry, Overland Flow

Summary for Subcatchment P5: Flow to LID BMP #1

Runoff = 0.02 cfs @ 12.38 hrs, Volume= 0.003 af, Depth> 0.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25 Year Storm Rainfall=5.40"

Area (sf) CN Description
* 275 98 Paved parking, HSG A Lot 4
3,954 39 >75% Grass cover, Good, HSG A
4,229 43 Weighted Average
3,954 93.50% Pervious Area
275 6.50% Impervious Area

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

10.4 112 0.0200 0.18 Lag/CN Method, Overland Flow

Summary for Subcatchment P6: Flow to LID BMP #2 and 3

Runoff = 0.02 cfs @ 12.57 hrs, Volume= 0.006 af, Depth> 0.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25 Year Storm Rainfall=5.40"

Area (sf) CN Description
14,139 39 >75% Grass cover, Good, HSG A

* 78 98 Paved parking, HSG A Lot 3 Driveway
* 0 98 1756 S.F. House Infiltrated

14,217 39 Weighted Average

14,139 99.45% Pervious Area

78 0.55% Impervious Area
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Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

16.7 177 0.0200 0.18 Lag/CN Method, Overland Flow

Summary for Subcatchment P7: Flow to LID BMP #4 and 5

Runoff = 0.02 cfs @ 12.51 hrs, Volume= 0.005 af, Depth> 0.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25 Year Storm Rainfall=5.40"

Area (sf) CN Description
8,254 39 >75% Grass cover, Good, HSG A

* 281 98 Paved parking, HSG A Lot 2 & 3 Driveway
* 0 98 Roofs, HSG A Infiltrated 1888 s.{.
8,535 41 Weighted Average
8,254 96.71% Pervious Area
281 3.29% Impervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
15.9 177 0.0200 0.19 Lag/CN Method, Overland Flow

Summary for Subcatchment P8: Flow to Design Point 1

Runoff = 0.01 cfs@ 15.11 hrs, Volume= 0.005 af, Depth> 0.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25 Year Storm Rainfall=5.40"

Area (sf) CN Description

* 432 98 Paved parking, HSG A Lot 1
* 701 98 Roofs, HSG A Lot 1 Addition
* 7,857 39 >75% Grass cover, Good, HSG A and Pervious Pavers

27,742 30 Woods, Good, HSG A

36,732 34 Weighted Average
35,599 96.92% Pervious Area
1,133 3.08% Impervious Area

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

18.4 191  0.0250 0.17 Lag/CN Method, Overland Flow

Summary for Subcatchment P9: BMP #1

Runoff = 0.01 cfs @ 12.40 hrs, Volume= 0.002 af, Depth> 0.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25 Year Storm Rainfall=5.40"
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Area (sf) CN Description
4,229 39 >75% Grass cover, Good, HSG A
4,229 100.00% Pervious Area

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

5.0 Direct Entry, Overland Flow

Summary for Reach CB1: Flow to BMP #1

Inflow Area = 0.176 ac,100.00% Impervious, Inflow Depth > 4.78" for 25 Year Storm event
Inflow = 0.94 cfs @ 12.07 hrs, Volume= 0.070 af
Outflow = 0.93 cfs @ 12.07 hrs, Volume= 0.070 af, Atten=1%, Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.79 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.47 fps, Avg. Travel Time= 0.4 min

Peak Storage= 8 cf @ 12.07 hrs
Average Depth at Peak Storage= 0.35'
Bank-Full Depth= 1.00" Flow Area= 0.8 sf, Capacity= 3.56 cfs

12.0" Round Pipe

n= 0.013 Concrete pipe, bends & connections
Length= 31.0' Slope= 0.0100 /'

Inlet Invert= 192.30', Outlet Invert= 191.99'

Summary for Reach CB2: Flow to BMP #1

Inflow Area = 0.204 ac, 74.93% Impervious, Inflow Depth > 3.36" for 25 Year Storm event
Inflow = 0.80cfs @ 12.07 hrs, Volume= 0.057 af
Outflow = 0.80cfs @ 12.08 hrs, Volume= 0.057 af, Atten= 1%, Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.32 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.61 fps, Avg. Travel Time= 0.2 min

Peak Storage= 3 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.28'
Bank-Full Depth= 1.00" Flow Area= 0.8 sf, Capacity= 4.55 cfs

12.0" Round Pipe

n= 0.013 Concrete pipe, bends & connections
Length= 19.0' Slope= 0.0163 "/

Inlet Invert= 192.30', Outlet Invert= 191.99'
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Summary for Reach DMH1: Flow to BMP #1

Inflow Area = 0.380 ac, 86.55% Impervious, Inflow Depth > 4.02" for 25 Year Storm event
Inflow = 1.72cfs @ 12.08 hrs, Volume= 0.127 af
Outflow = 1.72cfs @ 12.08 hrs, Volume= 0.127 af, Atten= 0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.46 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 1.75 fps, Avg. Travel Time= 0.1 min

Peak Storage= 2 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.49'
Bank-Full Depth= 1.00" Flow Area= 0.8 sf, Capacity= 3.56 cfs

12.0" Round Pipe

n= 0.013 Concrete pipe, bends & connections
Length= 6.0' Slope= 0.0100 /'

Inlet Invert= 191.99', Outlet Invert= 191.93'

Summary for Pond 1P: BMP 1

Inflow Area = 0.477 ac, 68.94% Impervious, Inflow Depth > 3.25" for 25 Year Storm event
Inflow = 1.72cfs @ 12.08 hrs, Volume= 0.129 af

Outflow = 0.20cfs @ 11.60 hrs, Volume= 0.106 af, Atten=88%, Lag= 0.0 min
Discarded = 0.20cfs @ 11.60 hrs, Volume= 0.106 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 193.30' @ 12.74 hrs Surf.Area= 1,776 sf Storage= 2,854 cf

Plug-Flow detention time= 174.0 min calculated for 0.106 af (82% of inflow)
Center-of-Mass det. time= 123.0 min ( 871.6 - 748.6 )

Volume Invert Avail.Storage Storage Description
#1 190.50' 4,205 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)

190.50 171 0 0

191.00 559 183 183

192.00 1,055 807 990

193.00 1,643 1,349 2,339

193.85 2,019 1,556 3,895

194.00 2,116 310 4,205
Device Routing Invert Qutlet Devices

#1  Primary 193.75' 8.0'long (Profile 7) Broad-Crested Rectangular Weir

Head (feet) 0.49 0.98 1.48
Coef. (English) 2.99 3.41 3.62
#2 Discarded 192.00' 0.20 cfs Exfiltration when above 192.00’

Discarded OutFlow Max=0.20 cfs @ 11.60 hrs HW=192.01' (Free Discharge)
T _o_Exiiltration (Exfiltration Controls 0.20 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=190.50" (Free Discharge)
* _1-Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond LID 1: LID BMP #1

Inflow Area = 0.097 ac, 6.50% Impervious, Inflow Depth > 0.40" for 25 Year Storm event
Inflow = 0.02cfs @ 12.38 hrs, Volume= 0.003 af

Outflow = 0.02cfs @ 12.38 hrs, Volume= 0.003 af, Atten= 0%, Lag= 0.3 min
Discarded = 0.02cfs @ 12.38 hrs, Volume= 0.003 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=195.50' @ 12.38 hrs Surf.Area= 101 sf Storage= 0 cf

Plug-Flow detention time= 0.3 min calculated for 0.003 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 883.9 - 883.7 )

Volume Invert Avail.Storage Storage Description
#1 195.50' 102 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
195.50 100 0 0
196.00 306 102 102
Device Routing Invert Outlet Devices
#1  Primary 195.90' 10.0' long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50
3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65 2.65
2.67 2.66 2.68 2.70 2.74 2.79 2.88

#2 Discarded 195.50' 0.03 cfs Exfiltration at all elevations
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Discarded OutFlow Max=0.03 cfs @ 12.38 hrs HW=195.50" (Free Discharge)
T _o_Exiiltration (Exfiltration Controls 0.03 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=195.50" (Free Discharge)
* _1-Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond LID 2 & 3: LID BMP #2 & 3

Inflow Area = 0.326 ac, 0.55% Impervious, Inflow Depth > 0.23" for 25 Year Storm event
Inflow = 0.02cfs @ 12.57 hrs, Volume= 0.006 af

Outflow = 0.02cfs @ 12.58 hrs, Volume= 0.006 af, Atten= 0%, Lag= 0.1 min
Discarded = 0.02cfs @ 12.58 hrs, Volume= 0.006 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 195.25' @ 12.58 hrs Surf.Area= 56 sf Storage= 0 cf

Plug-Flow detention time= 0.1 min calculated for 0.006 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 916.7 - 916.6)

Volume Invert Avail.Storage Storage Description
#1 195.25' 147 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
195.25 55 0 0
196.00 337 147 147
Device Routing Invert Outlet Devices
#1  Primary 195.90' 10.0' long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50
3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65 2.65
2.67 2.66 2.68 2.70 2.74 2.79 2.88

#2 Discarded 195.25" 0.06 cfs Exfiltration at all elevations

Discarded OutFlow Max=0.06 cfs @ 12.58 hrs HW=195.25" (Free Discharge)
T _o-Exfiltration (Exfiltration Controls 0.06 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=195.25" (Free Discharge)
t_1-Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond LID 4 & 5: LID BMP #4 & 5

Inflow Area = 0.196 ac, 3.29% Impervious, Inflow Depth > 0.31" for 25 Year Storm event
Inflow = 0.02cfs @ 12.51 hrs, Volume= 0.005 af

Outflow = 0.02cfs @ 12.51 hrs, Volume= 0.005 af, Atten= 0%, Lag= 0.1 min
Discarded = 0.02cfs @ 12.51 hrs, Volume= 0.005 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev= 191.25' @ 12.51 hrs Surf.Area= 66 sf Storage= 0 cf

Plug-Flow detention time= 0.1 min calculated for 0.005 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 900.2 - 900.2)

Volume Invert Avail.Storage Storage Description
#1 191.25' 241 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
191.25 65 0 0
192.15 471 241 241
Device Routing Invert Outlet Devices
#1  Primary 192.00' 10.0' long x 5.0" breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50
3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65 2.65
2.67 2.66 2.68 2.70 2.74 2.79 2.88

#2 Discarded 191.25" 0.12 cfs Exfiltration at all elevations

Discarded OutFlow Max=0.12 cfs @ 12.51 hrs HW=191.25" (Free Discharge)
2=EXxfiltration (Exfiltration Controls 0.12 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=191.25" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Link 1L: Design Point #1

Inflow Area = 1.940 ac, 19.05% Impervious, Inflow Depth > 0.03" for 25 Year Storm event
Inflow = 0.01 cfs@ 15.11 hrs, Volume= 0.005 af
Primary = 0.01 cfs@ 15.11 hrs, Volume= 0.005 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs



P:\ASB Project Files\12-30 Reading Subdivision Rte. 129\ENG\

Lyle Estates - Post-development Hydrology Type Ill 24-hr 100 Year Storm Rainfall=7.10"
Prepared by Microsoft Printed 1/26/2014
HydroCAD® 10.00 s/n 01284 © 2013 HydroCAD Software Solutions LLC Page 27

Summary for Subcatchment P1: Flow BMP #1

Runoff = 0.63 cfs @ 12.07 hrs, Volume= 0.047 af, Depth> 6.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 Year Storm Rainfall=7.10"

Area (sf) CN Description
3,907 98 Paved roads w/curbs & sewers, HSG A
3,907 100.00% Impervious Area

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

5.0 Direct Entry, Overland Flow

Summary for Subcatchment P2: Flow to BMP #1

Runoff = 0.54 cfs @ 12.08 hrs, Volume= 0.036 af, Depth> 3.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100 Year Storm Rainfall=7.10"

Area (sf) CN Description
2,906 98 Paved roads w/curbs & sewers, HSG A
2,227 39 >75% Grass cover, Good, HSG A
5,133 72 Weighted Average
2,227 43.39% Pervious Area
2,906 56.61% Impervious Area

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

5.0 Direct Entry, Overland Flow

Summary for Subcatchment P3: Flow to BMP #1

Runoff = 0.61 cfs @ 12.07 hrs, Volume= 0.046 af, Depth> 6.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100 Year Storm Rainfall=7.10"

Area (sf) CN Description
3,765 98 Paved roads w/curbs & sewers, HSG A
3,765 100.00% Impervious Area

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

5.0 Direct Entry, Overland Flow
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Summary for Subcatchment P4: Flow to BMP #1

Runoff = 0.60 cfs @ 12.07 hrs, Volume= 0.045 af, Depth> 6.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 Year Storm Rainfall=7.10"

Area (sf) CN Description
3,750 98 Paved roads w/curbs & sewers, HSG A
3,750 100.00% Impervious Area

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

5.0 Direct Entry, Overland Flow

Summary for Subcatchment P5: Flow to LID BMP #1

Runoff = 0.07 cfs @ 12.20 hrs, Volume= 0.008 af, Depth> 0.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100 Year Storm Rainfall=7.10"

Area (sf) CN Description
* 275 98 Paved parking, HSG A Lot 4
3,954 39 >75% Grass cover, Good, HSG A
4,229 43 Weighted Average
3,954 93.50% Pervious Area
275 6.50% Impervious Area

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

10.4 112 0.0200 0.18 Lag/CN Method, Overland Flow

Summary for Subcatchment P6: Flow to LID BMP #2 and 3

Runoff = 0.12cfs @ 12.41 hrs, Volume= 0.019 af, Depth> 0.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100 Year Storm Rainfall=7.10"

Area (sf) CN Description
14,139 39 >75% Grass cover, Good, HSG A

* 78 98 Paved parking, HSG A Lot 3 Driveway
* 0 98 1756 S.F. House Infiltrated

14,217 39 Weighted Average

14,139 99.45% Pervious Area

78 0.55% Impervious Area
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Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

16.7 177 0.0200 0.18 Lag/CN Method, Overland Flow

Summary for Subcatchment P7: Flow to LID BMP #4 and 5

Runoff = 0.10cfs @ 12.33 hrs, Volume= 0.014 af, Depth> 0.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 Year Storm Rainfall=7.10"

Area (sf) CN Description
8,254 39 >75% Grass cover, Good, HSG A

* 281 98 Paved parking, HSG A Lot 2 & 3 Driveway
* 0 98 Roofs, HSG A Infiltrated 1888 s.{.
8,535 41 Weighted Average
8,254 96.71% Pervious Area
281 3.29% Impervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
15.9 177 0.0200 0.19 Lag/CN Method, Overland Flow

Summary for Subcatchment P8: Flow to Design Point 1

Runoff = 0.11cfs@ 12.56 hrs, Volume= 0.026 af, Depth> 0.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100 Year Storm Rainfall=7.10"

Area (sf) CN Description

* 432 98 Paved parking, HSG A Lot 1
* 701 98 Roofs, HSG A Lot 1 Addition
* 7,857 39 >75% Grass cover, Good, HSG A and Pervious Pavers

27,742 30 Woods, Good, HSG A

36,732 34 Weighted Average
35,599 96.92% Pervious Area
1,133 3.08% Impervious Area

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

18.4 191  0.0250 0.17 Lag/CN Method, Overland Flow

Summary for Subcatchment P9: BMP #1

Runoff = 0.05cfs@ 12.13 hrs, Volume= 0.006 af, Depth> 0.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 Year Storm Rainfall=7.10"
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Area (sf) CN Description
4,229 39 >75% Grass cover, Good, HSG A
4,229 100.00% Pervious Area

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

5.0 Direct Entry, Overland Flow

Summary for Reach CB1: Flow to BMP #1

Inflow Area = 0.176 ac,100.00% Impervious, Inflow Depth > 6.33" for 100 Year Storm event
Inflow = 1.23cfs @ 12.07 hrs, Volume= 0.093 af
Outflow = 1.22cfs @ 12.07 hrs, Volume= 0.093 af, Atten= 1%, Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.09 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.60 fps, Avg. Travel Time= 0.3 min

Peak Storage= 9 cf @ 12.07 hrs
Average Depth at Peak Storage= 0.41'
Bank-Full Depth= 1.00" Flow Area= 0.8 sf, Capacity= 3.56 cfs

12.0" Round Pipe

n= 0.013 Concrete pipe, bends & connections
Length= 31.0' Slope= 0.0100 /'

Inlet Invert= 192.30', Outlet Invert= 191.99'

Summary for Reach CB2: Flow to BMP #1

Inflow Area = 0.204 ac, 74.93% Impervious, Inflow Depth > 4.78" for 100 Year Storm event
Inflow = 1.15cfs @ 12.07 hrs, Volume= 0.081 af
Outflow = 1.14 cfs @ 12.08 hrs, Volume= 0.081 af, Atten= 1%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.78 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.78 fps, Avg. Travel Time= 0.2 min

Peak Storage= 5 cf @ 12.07 hrs
Average Depth at Peak Storage= 0.34"'
Bank-Full Depth= 1.00" Flow Area= 0.8 sf, Capacity= 4.55 cfs

12.0" Round Pipe

n= 0.013 Concrete pipe, bends & connections
Length= 19.0' Slope= 0.0163 "/

Inlet Invert= 192.30', Outlet Invert= 191.99'
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Summary for Reach DMH1: Flow to BMP #1

Inflow Area = 0.380 ac, 86.55% Impervious, Inflow Depth > 5.50" for 100 Year Storm event
Inflow = 2.35cfs @ 12.08 hrs, Volume= 0.174 af
Outflow = 2.35cfs @ 12.08 hrs, Volume= 0.174 af, Atten= 0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.81 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 1.91 fps, Avg. Travel Time= 0.1 min

Peak Storage= 3 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.59'
Bank-Full Depth= 1.00" Flow Area= 0.8 sf, Capacity= 3.56 cfs

12.0" Round Pipe

n= 0.013 Concrete pipe, bends & connections
Length= 6.0' Slope= 0.0100 /'

Inlet Invert= 191.99', Outlet Invert= 191.93'

Summary for Pond 1P: BMP 1

Inflow Area = 0.477 ac, 68.94% Impervious, Inflow Depth > 4.52" for 100 Year Storm event
Inflow = 2.39cfs @ 12.08 hrs, Volume= 0.180 af

Outflow = 0.43cfs @ 12.54 hrs, Volume= 0.157 af, Atten= 82%, Lag=27.9 min
Discarded = 0.20cfs @ 11.30 hrs, Volume= 0.150 af

Primary = 0.23cfs @ 12.54 hrs, Volume= 0.007 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 193.80' @ 12.54 hrs Surf.Area= 1,995 sf Storage= 3,784 cf

Plug-Flow detention time= 194.4 min calculated for 0.156 af (87% of inflow)
Center-of-Mass det. time= 154.3 min ( 902.9 - 748.6 )

Volume Invert Avail.Storage Storage Description
#1 190.50' 4,205 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
190.50 171 0 0
191.00 559 183 183
192.00 1,055 807 990
193.00 1,643 1,349 2,339
193.85 2,019 1,556 3,895
194.00 2,116 310 4,205
Device Routing Invert Qutlet Devices
#1  Primary 193.75' 8.0'long (Profile 7) Broad-Crested Rectangular Weir
Head (feet) 0.49 0.98 1.48
Coef. (English) 2.99 3.41 3.62
#2  Discarded 192.00" 0.20 cfs Exfiltration when above 192.00'
Discarded OutFlow Max=0.20 cfs @ 11.30 hrs HW=192.01' (Free Discharge)
T _o_Exiiltration (Exfiltration Controls 0.20 cfs)
Primary OutFlow Max=0.23 cfs @ 12.54 hrs HW=193.79" (Free Discharge)
* _1-Broad-Crested Rectangular Weir (Weir Controls 0.23 cfs @ 0.63 fps)
Summary for Pond LID 1: LID BMP #1
Inflow Area = 0.097 ac, 6.50% Impervious, Inflow Depth > 0.98" for 100 Year Storm event
Inflow = 0.07cfs @ 12.20 hrs, Volume= 0.008 af
Outflow = 0.03cfs @ 12.10 hrs, Volume= 0.008 af, Atten=60%, Lag= 0.0 min
Discarded = 0.03cfs @ 12.10 hrs, Volume= 0.008 af
Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 195.82' @ 12.63 hrs Surf.Area= 230 sf Storage= 52 cf

Plug-Flow detention time= 9.3 min calculated for 0.008 af (100% of inflow)
Center-of-Mass det. time= 9.2 min ( 863.1 - 854.0)

Volume Invert Avail.Storage Storage Description
#1 195.50' 102 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
195.50 100 0 0
196.00 306 102 102
Device Routing Invert Outlet Devices
#1  Primary 195.90' 10.0' long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50

3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.67 2.66 2.68 2.70 2.74 2.79 2.88

#2 Discarded 195.50' 0.03 cfs Exfiltration at all elevations

2.65
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Discarded OutFlow Max=0.03 cfs @ 12.10 hrs HW=195.52" (Free Discharge)
T _o_Exiiltration (Exfiltration Controls 0.03 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=195.50" (Free Discharge)
* _1-Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond LID 2 & 3: LID BMP #2 & 3

Inflow Area = 0.326 ac, 0.55% Impervious, Inflow Depth > 0.69" for 100 Year Storm event
Inflow = 0.12cfs @ 12.41 hrs, Volume= 0.019 af

Outflow = 0.06 cfs @ 12.20 hrs, Volume= 0.019 af, Atten=52%, Lag= 0.0 min
Discarded = 0.06 cfs @ 12.20 hrs, Volume= 0.019 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 195.82' @ 12.84 hrs Surf.Area= 268 sf Storage= 92 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 7.9 min ( 882.2 - 874.4)

Volume Invert Avail.Storage Storage Description
#1 195.25' 147 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
195.25 55 0 0
196.00 337 147 147
Device Routing Invert Outlet Devices
#1  Primary 195.90' 10.0' long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50
3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65 2.65
2.67 2.66 2.68 2.70 2.74 2.79 2.88

#2 Discarded 195.25" 0.06 cfs Exfiltration at all elevations

Discarded OutFlow Max=0.06 cfs @ 12.20 hrs HW=195.28" (Free Discharge)
T _o-Exfiltration (Exfiltration Controls 0.06 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=195.25" (Free Discharge)
t_1-Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond LID 4 & 5: LID BMP #4 & 5

Inflow Area = 0.196 ac, 3.29% Impervious, Inflow Depth > 0.83" for 100 Year Storm event
Inflow = 0.10cfs @ 12.33 hrs, Volume= 0.014 af

Outflow = 0.10cfs @ 12.33 hrs, Volume= 0.014 af, Atten= 0%, Lag= 0.1 min
Discarded = 0.10cfs @ 12.33 hrs, Volume= 0.014 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev= 191.26' @ 12.33 hrs Surf.Area= 68 sf Storage= 1 cf

Plug-Flow detention time= 0.1 min calculated for 0.014 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 865.2 - 865.2)

Volume Invert Avail.Storage Storage Description
#1 191.25' 241 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
191.25 65 0 0
192.15 471 241 241
Device Routing Invert Outlet Devices
#1  Primary 192.00' 10.0' long x 5.0" breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50
3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65 2.65
2.67 2.66 2.68 2.70 2.74 2.79 2.88

#2 Discarded 191.25" 0.12 cfs Exfiltration at all elevations

Discarded OutFlow Max=0.12 cfs @ 12.33 hrs HW=191.26" (Free Discharge)
2=EXxfiltration (Exfiltration Controls 0.12 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=191.25" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Link 1L: Design Point #1

Inflow Area = 1.940 ac, 19.05% Impervious, Inflow Depth > 0.20" for 100 Year Storm event
Inflow = 0.35cfs @ 12.54 hrs, Volume= 0.033 af
Primary = 0.35cfs @ 12.54 hrs, Volume= 0.033 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Subcatchment Hse. Lot 1: Hse. Lot 4

Runoff = 0.07 cfs @ 12.07 hrs, Volume= 0.005 af, Depth> 6.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100 Year Storm-2 Rainfall=7.10"

Area (sf) CN Description
440 98 Roofs, HSG A
440 100.00% Impervious Area

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

5.0 Direct Entry, Roof Runoff

Summary for Subcatchment Hse. Lot 2: Roof Runoff

Runoff = 0.32cfs @ 12.07 hrs, Volume= 0.024 af, Depth> 6.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100 Year Storm-2 Rainfall=7.10"

Area (sf) CN Description
2,015 98 Roofs, HSG A
2,015 100.00% Impervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Roof Runoff

Summary for Pond 1P: Cultec Stormwater Chambers

Inflow Area = 0.010 ac,100.00% Impervious, Inflow Depth > 6.33" for 100 Year Storm-2 event
Inflow = 0.07 cfs @ 12.07 hrs, Volume= 0.005 af

Outflow = 0.02cfs @ 11.80 hrs, Volume= 0.005 af, Atten=72%, Lag= 0.0 min
Discarded = 0.02 cfs @ 11.80 hrs, Volume= 0.005 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 0.88' @ 12.40 hrs Surf.Area= 0.002 ac Storage= 0.001 af

Plug-Flow detention time= 9.4 min calculated for 0.005 af (100% of inflow)
Center-of-Mass det. time= 9.3 min ( 742.0 - 732.7 )

Volume Invert Avail.Storage Storage Description
#1A 0.00' 0.001 af 9.00'W x 10.00'L x 2.04'H Field A
0.004 af Overall - 0.001 af Embedded = 0.004 af x 40.0% Voids
#2A 0.50' 0.001 af Cultec C-100 x 2 Inside #1

Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf
Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50" Overlap
Row Length Adjustment= +0.50" x 1.86 sf x 2 rows

0.002 af Total Available Storage
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Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 0.00'" 0.02 cfs Exfiltration at all elevations

Discarded OutFlow Max=0.02 cfs @ 11.80 hrs HW=0.03"' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.02 cfs)

Summary for Pond 2P: Cultec Stormwater Chambers

Inflow Area = 0.046 ac,100.00% Impervious, Inflow Depth > 6.33" for 100 Year Storm-2 event
Inflow = 0.32cfs @ 12.07 hrs, Volume= 0.024 af

Outflow = 0.06 cfs @ 11.70 hrs, Volume= 0.024 af, Atten= 82%, Lag= 0.0 min
Discarded = 0.06 cfs @ 11.70 hrs, Volume= 0.024 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=1.72' @ 12.51 hrs Surf.Area= 0.007 ac Storage= 0.006 af

Plug-Flow detention time= 24.4 min calculated for 0.024 af (100% of inflow)
Center-of-Mass det. time= 24.1 min ( 756.8 - 732.7 )

Volume Invert Avail.Storage Storage Description
#1A 0.00' 0.004 af 9.00'W x 32.50'L x 2.04'H Field A
0.014 af Overall - 0.003 af Embedded = 0.011 af x 40.0% Voids
#2A 0.50 0.003 af Cultec C-100 x 8 Inside #1

Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf
Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50" Overlap
Row Length Adjustment= +0.50" x 1.86 sf x 2 rows

0.007 af Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 0.00" 0.06 cfs Exfiltration at all elevations

iscarded OutFlow Max=0.06 cfs @ 11.70 hrs HW=0.03" (Free Discharge)
1=EXxfiltration (Exfiltration Controls 0.06 cfs)
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Soil Boring Logs
Logs 1-10
Also see Sheet C8 for Soil Logs 6 and 8-10
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ASB

JOB NUMBER : 2012-30 PAGE: 1 OF 1

FORM 11 - SOIL EVALUATOR FORM
Commonwealth of Massachusetts

"SOIL SUITABILITY ASSESSMENT FOR ON-SITE SEWA§E §|Wl

Performed By : Thad Berry Date of Testing : 6.18.2013

Witnessed By : Dig Safe No. : By Others - Paul's Landscaping
Location : Address or Lot No. _]OWner's Name and Address,.
364 Lowell Street (Route 129) Jamieson Properties LLC

Reading Ma. 01867 627 Main Street, Suite 1

Woburn MA. 01801

OFFICE REVIEW

Published Soi No [] Yes [] vearpublished: See Soils Map MapScale: See Soils Map

Drainage Class Soil Limitations : Soil Map Unit : See Soils Map
[Surficial Geological ReportAvailables ] No [ |  YEs [ ]  YearPublished:
Map Scale : Geological Material (Map Unit) : Landform :
Flood Insuranc
Above 500 - Year Flood Boundary ? NO I:I YES I:I
Within 500 - Year Flood Boundary ? NO I:I YES I:I
Within 100 - Year Flood Boundary ? NO - YES I:I
allQ
National Wetland Inventory Map (Map Unit) :
Wetlands Conservancy Program Unit (Map Unit) :
Wetlands Resource Area Delineation : See Sheet C3
Wetlands Resource Area Delineation By : Wetlands and Land Management Inc. - Bill Manuell

[Current Water ReM Month :
Range : Above Normal I:I Normal I:I Below Normal I:I

[Other References Reviewed/Notes: ]

I:I New Construction - Septic System I:I Septic System Repair
- Best Management Practice - New Construction I:I Best Management Practice - Redevelopment

- Best Management Practice - Residential
ASB design group LLC — 363 Boston Road, Route 1 — Topsfield Ma. 01983



ASB

JOB NUMBER : 2012-30 PAGE: 2 1 OF 10
FORM 11 - SOIL EVALUATOR FORM
Commonwealth of Massachusetts
Deep Hole Number : 1 Date: 6.18.2013 Weather : Sunny 70°
Location (identify on plan) :  See Sheet C1
Land Use : Residential Slope (%) : See Sheet C1 Surface Stones : See Sheet C1
Vegetation : See Sheet C1 Landform : See Sheet C1 Position on Landscape See Sheet C1

Distance From :

Open Water Body:

Possible Wet Area:

See Sheet C1 feet

See Sheet C1 feet

Drainage Way:
Property Line:

See Sheet C1 feet
See Sheet C1 feet

Drinking Water Well: See Sheet C1 feet Other: See Sheet C1 feet
| DEEP HOLE OBSE
Depth from Soil Horizon Soil Texture Soil Color Soil Mottlin Other: (Structure, Stones, Boulders,
surface (inches) (USDA) (Munsell) g Consistency, % Gravel)
0-12 A S.L. 10YR 3/2 Roots

12-30 B L.S. 10YR 5/8 Roots

30-126 C Sand 2.5Y 716
Receiving Layers : Ci/C2 Design Class : I
Parent Material (geological) : Outwash Depth to Bedrock (Ledge) : -

Depth to Groundwater : -
Weeping from Pit Face : -

Standing Water in the Hole : -

Estimated Seasonal High Ground Water (S.HW.T.) : S.HW.T. None @ 126"

I:I New Construction - Septic System I:I Septic System Repair

- Best Management Practice - New Construction I:I Best Management Practice - Redevelopment

- Best Management Practice - Residential

Soil Testing for Stormwater Management and Roadway Design

ASB design group LLC — 363 Boston Road, Route 1 — Topsfield Ma. 01983



ASB

JOB NUMBER : 2012-30 PAGE: 2 2 OF 10

FORM 11 - SOIL EVALUATOR FORM
Commonwealth of Massachusetts

Deep Hole Number : 2 Date: 6.18.2013 Weather : Sunny 70°
Location (identify on plan) :  See Sheet C1
Land Use : Residential Slope (%) : See Sheet C1 Surface Stones : See Sheet C1
Vegetation : See Sheet C1 Landform : See Sheet C1 Position on Landscape See Sheet C1
Distance From :
Open Water Body: See Sheet C1 feet Drainage Way: See Sheet C1 feet
Possible Wet Area: See Sheet C1 feet Property Line: See Sheet C1 feet
Drinking Water Well: See Sheet C1 feet Other: See Sheet C1 feet
| DEEP HOLE OBSE
Depth from Soil Horizon Soil Texture Soil Color Soil Mottlin Other: (Structure, Stones, Boulders,
surface (inches) (USDA) (Munsell) g Consistency, % Gravel)
0-12 A S.L. 10YR 3/2
12-24 B L.S. 10YR 5/6 Roots
24-72 C1l Coarse Sand 2.5Y 7/6
72-120 C2 Sand 2.5Y 7/3
Receiving Layers : Ci/C2 Design Class : I
Parent Material (geological) : Outwash Depth to Bedrock (Ledge) : -
Depth to Groundwater : - Standing Water in the Hole : -
Weeping from Pit Face : -
Estimated Seasonal High Ground Water (S.HW.T.) : S.HW.T. None @ 120"
I:I New Construction - Septic System I:I Septic System Repair
- Best Management Practice - New Construction I:I Best Management Practice - Redevelopment

- Best Management Practice - Residential

Soil Testing for Stormwater Management and Roadway Design

ASB design group LLC — 363 Boston Road, Route 1 — Topsfield Ma. 01983



ASB

JOB NUMBER : 2012-30 PAGE: 2 3 OF 10

FORM 11 - SOIL EVALUATOR FORM
Commonwealth of Massachusetts

Deep Hole Number : 3 Date: 6.18.2013 Weather : Sunny 70°
Location (identify on plan) :  See Sheet C1
Land Use : Residential Slope (%) : See Sheet C1 Surface Stones : See Sheet C1
Vegetation : See Sheet C1 Landform : See Sheet C1 Position on Landscape See Sheet C1
Distance From :
Open Water Body: See Sheet C1 feet Drainage Way: See Sheet C1 feet
Possible Wet Area: See Sheet C1 feet Property Line: See Sheet C1 feet
Drinking Water Well: See Sheet C1 feet Other: See Sheet C1 feet
| DEEP HOLE OBSE
Depth from Soil Horizon Soil Texture Soil Color Soil Mottlin Other: (Structure, Stones, Boulders,
surface (inches) (USDA) (Munsell) g Consistency, % Gravel)
0-12 A S.L. 10YR 3/2
12-24 B L.S. 10YR 5/6 Roots
24-108 C Coarse Sand 25Y 7/4
Receiving Layers : Ci/C2 Design Class : I
Parent Material (geological) : Outwash Depth to Bedrock (Ledge) : -
Depth to Groundwater : - Standing Water in the Hole : -
Weeping from Pit Face : -
Estimated Seasonal High Ground Water (S.HW.T.) : S.HW.T. None @ 108"
I:I New Construction - Septic System I:I Septic System Repair
- Best Management Practice - New Construction I:I Best Management Practice - Redevelopment

- Best Management Practice - Residential

Soil Testing for Stormwater Management and Roadway Design

ASB design group LLC — 363 Boston Road, Route 1 — Topsfield Ma. 01983



ASB

JOB NUMBER : 2012-30 PAGE: 2 4 OF 10
FORM 11 - SOIL EVALUATOR FORM
Commonwealth of Massachusetts
Deep Hole Number : 4 Date: 6.18.2013 Weather : Sunny 70°
Location (identify on plan) :  See Sheet C1
Land Use : Residential Slope (%) : See Sheet C1 Surface Stones : See Sheet C1
Vegetation : See Sheet C1 Landform : See Sheet C1 Position on Landscape See Sheet C1

Distance From :
Open Water Body:
Possible Wet Area:
Drinking Water Well:

See Sheet C1 feet
See Sheet C1 feet
See Sheet C1 feet

See Sheet C1 feet
See Sheet C1 feet
See Sheet C1 feet

DEEP HOLE OBSE

Drainage Way:
Property Line:
Other:

Depth from Soil Horizon Soil Texture Soil Color Soil Mottlin Other: (Structure, Stones, Boulders,
surface (inches) (USDA) (Munsell) g Consistency, % Gravel)
0-6 Fill Leaves
6-18 A S.L. 10YR 3/2
18-30 B L.S. 10YR 5/6 Roots
30-108 C Coarse Sand 25Y 7/4 84"
Receiving Layers : Ci/C2 Design Class : I
Parent Material (geological) : Outwash Depth to Bedrock (Ledge) : -

Depth to Groundwater : - Standing Water in the Hole : -

Weeping from Pit Face : -

Estimated Seasonal High Ground Water (S.HW.T.) : S.HW.T. None @ 84" 7.5YR 4/6

I:I Septic System Repair

I:I Best Management Practice - Redevelopment

I:I New Construction - Septic System
- Best Management Practice - New Construction

- Best Management Practice - Residential

Soil Testing for Stormwater Management and Roadway Design

ASB design group LLC — 363 Boston Road, Route 1 — Topsfield Ma. 01983



ASB

JOB NUMBER : 2012-30 PAGE: 2 5 OF 10
FORM 11 - SOIL EVALUATOR FORM
Commonwealth of Massachusetts
Deep Hole Number : 5 Date: 6.18.2013 Weather : Sunny 70°
Location (identify on plan) :  See Sheet C1
Land Use : Residential Slope (%) : See Sheet C1 Surface Stones : See Sheet C1
Vegetation : See Sheet C1 Landform : See Sheet C1 Position on Landscape See Sheet C1

Distance From :
Open Water Body:
Possible Wet Area:
Drinking Water Well:

See Sheet C1 feet
See Sheet C1 feet
See Sheet C1 feet

See Sheet C1 feet
See Sheet C1 feet
See Sheet C1 feet

| DEEP HOLE OBSE

Drainage Way:
Property Line:
Other:

Depth from Soil Horizon Soil Texture Soil Color Soil Mottlin Other: (Structure, Stones, Boulders,
surface (inches) (USDA) (Munsell) g Consistency, % Gravel)
0-12 A S.L. 10YR 3/2

12-24 B L.S. 10YR 5/6 Roots

24-108 C Coarse Sand 2.5Y 6/6 60"
Receiving Layers : Ci/C2 Design Class : I
Parent Material (geological) : Outwash Depth to Bedrock (Ledge) : -
Depth to Groundwater : - Standing Water in the Hole : -
Weeping from Pit Face : 70"

Estimated Seasonal High Ground Water (S.HW.T.) : SHW.T. @ 60" 7.5YR 4/6

I:I New Construction - Septic System I:I Septic System Repair

- Best Management Practice - New Construction I:I Best Management Practice - Redevelopment

- Best Management Practice - Residential

Soil Testing for Stormwater Management and Roadway Design

ASB design group LLC — 363 Boston Road, Route 1 — Topsfield Ma. 01983



ASB

JOB NUMBER : 2012-30 PAGE: 2 6 OF 10
FORM 11 - SOIL EVALUATOR FORM
Commonwealth of Massachusetts
Deep Hole Number : 6 Date: 6.18.2013 Weather : Sunny 70°
Location (identify on plan) :  See Sheet C1
Land Use : Residential Slope (%) : See Sheet C1 Surface Stones : See Sheet C1
Vegetation : See Sheet C1 Landform : See Sheet C1 Position on Landscape See Sheet C1

Distance From :
Open Water Body:
Possible Wet Area:
Drinking Water Well:

| DEEP HOLE OBSE

See Sheet C1 feet
See Sheet C1 feet
See Sheet C1 feet

See Sheet C1 feet
See Sheet C1 feet
See Sheet C1 feet

Drainage Way:
Property Line:
Other:

Depth from Soil Horizon Soil Texture Soil Color Soil Mottlin Other: (Structure, Stones, Boulders,
surface (inches) (USDA) (Munsell) g Consistency, % Gravel)
0-12 Fill Stone Dust/Ground Pavement
12-108 Cl Coarse Sand 2.5Y 716 84"
Receiving Layers : Ci/C2 Design Class : I
Parent Material (geological) : Outwash Depth to Bedrock (Ledge) : -

Depth to Groundwater : - Standing Water in the Hole : -

Weeping from Pit Face : -

Estimated Seasonal High Ground Water (S.HW.T.) : SHW.T. @ 84" 7.5YR 4/6

I:I New Construction - Septic System I:I Septic System Repair

- Best Management Practice - New Construction I:I Best Management Practice - Redevelopment

- Best Management Practice - Residential

Soil Testing for Stormwater Management and Roadway Design

ASB design group LLC — 363 Boston Road, Route 1 — Topsfield Ma. 01983



ASB

JOB NUMBER : 2012-30 PAGE: 2 7 OF 10
FORM 11 - SOIL EVALUATOR FORM
Commonwealth of Massachusetts
Deep Hole Number : 7 Date: 6.18.2013 Weather : Sunny 70°
Location (identify on plan) :  See Sheet C1
Land Use : Residential Slope (%) : See Sheet C1 Surface Stones : See Sheet C1
Vegetation : See Sheet C1 Landform : See Sheet C1 Position on Landscape See Sheet C1

Distance From :
Open Water Body:
Possible Wet Area:
Drinking Water Well:

| DEEP HOLE OBSE

See Sheet C1 feet
See Sheet C1 feet
See Sheet C1 feet

See Sheet C1 feet
See Sheet C1 feet
See Sheet C1 feet

Drainage Way:
Property Line:
Other:

Depth from Soil Horizon Soil Texture Soil Color Soil Mottlin Other: (Structure, Stones, Boulders,

surface (inches) (USDA) (Munsell) g Consistency, % Gravel)

0-18 Fill Stone Dust/Driveway Pack

18-36 Cl Sand 10YR 7/8 30"

36-120 C2 Sand 2.5Y 713
Receiving Layers : Ci/C2 Design Class : I
Parent Material (geological) : Outwash Depth to Bedrock (Ledge) : -
Depth to Groundwater : - Standing Water in the Hole : 72"
Weeping from Pit Face : 48"

Estimated Seasonal High Ground Water (S.HW.T.) : SHW.T. @ 30" 7.5YR 4/6

I:I New Construction - Septic System I:I Septic System Repair

- Best Management Practice - New Construction I:I Best Management Practice - Redevelopment

- Best Management Practice - Residential

Soil Testing for Stormwater Management and Roadway Design

ASB design group LLC — 363 Boston Road, Route 1 — Topsfield Ma. 01983



ASB

JOB NUMBER : 2012-30 PAGE: 2 8 OF 10
FORM 11 - SOIL EVALUATOR FORM
Commonwealth of Massachusetts
Deep Hole Number : 8 Date: 6.18.2013 Weather : Sunny 70°
Location (identify on plan) :  See Sheet C1
Land Use : Residential Slope (%) : See Sheet C1 Surface Stones : See Sheet C1
Vegetation : See Sheet C1 Landform : See Sheet C1 Position on Landscape See Sheet C1

Distance From :
Open Water Body:
Possible Wet Area:
Drinking Water Well:

| DEEP HOLE OBSE

See Sheet C1 feet
See Sheet C1 feet
See Sheet C1 feet

See Sheet C1 feet
See Sheet C1 feet
See Sheet C1 feet

Drainage Way:
Property Line:
Other:

Depth from Soil Horizon Soil Texture Soil Color Soil Mottlin Other: (Structure, Stones, Boulders,
surface (inches) (USDA) (Munsell) g Consistency, % Gravel)
0-60 Fill Fill Leaves/Organics
60-120 C Fine Sand 2.5Y 716
Receiving Layers : Ci/C2 Design Class : I
Parent Material (geological) : Outwash Depth to Bedrock (Ledge) : -
Depth to Groundwater : - Standing Water in the Hole : -
Weeping from Pit Face : 60"

Estimated Seasonal High Ground Water (S.HW.T.) : SHW.T. @ 60 " - Weeping/Disturbed Soil Horizon

I:I New Construction - Septic System I:I Septic System Repair

- Best Management Practice - New Construction I:I Best Management Practice - Redevelopment

- Best Management Practice - Residential

Soil Testing for Stormwater Management and Roadway Design

ASB design group LLC — 363 Boston Road, Route 1 — Topsfield Ma. 01983



ASB

JOB NUMBER : 2012-30 PAGE: 2 9 OF 10

FORM 11 - SOIL EVALUATOR FORM
Commonwealth of Massachusetts

Deep Hole Number : 9 Date: 6.18.2013 Weather : Sunny 70°
Location (identify on plan) :  See Sheet C1
Land Use : Residential Slope (%) : See Sheet C1 Surface Stones : See Sheet C1
Vegetation : See Sheet C1 Landform : See Sheet C1 Position on Landscape See Sheet C1
Distance From :
Open Water Body: See Sheet C1 feet Drainage Way: See Sheet C1 feet
Possible Wet Area: See Sheet C1 feet Property Line: See Sheet C1 feet
Drinking Water Well: See Sheet C1 feet Other: See Sheet C1 feet
| DEEP HOLE OBSE
Depth from Soil Horizon Soil Texture Soil Color Soil Mottlin Other: (Structure, Stones, Boulders,
surface (inches) (USDA) (Munsell) g Consistency, % Gravel)
0-6 Fill Fill Ground Pavement
6-12 A S.L. 10YR 3/2
12-18 B L.S. 10YR 5/8
18-108 C Sand 2.5Y 7/6 60"
Receiving Layers : Ci/C2 Design Class : I
Parent Material (geological) : Outwash Depth to Bedrock (Ledge) : -
Depth to Groundwater : - Standing Water in the Hole : -
Weeping from Pit Face : 84"
Estimated Seasonal High Ground Water (S.HW.T.) : SHW.T. @ 60" 7.5YR 4/6
I:I New Construction - Septic System I:I Septic System Repair
- Best Management Practice - New Construction I:I Best Management Practice - Redevelopment

- Best Management Practice - Residential

Soil Testing for Stormwater Management and Roadway Design

ASB design group LLC — 363 Boston Road, Route 1 — Topsfield Ma. 01983



ASB

JOB NUMBER : 2012-30 PAGE: 2 10 OF 10
FORM 11 - SOIL EVALUATOR FORM
Commonwealth of Massachusetts
Deep Hole Number : 10 Date: 6.18.2013 Weather : Sunny 70°
Location (identify on plan) :  See Sheet C1
Land Use : Residential Slope (%) : See Sheet C1 Surface Stones : See Sheet C1
Vegetation : See Sheet C1 Landform : See Sheet C1 Position on Landscape See Sheet C1
Distance From :
Open Water Body: See Sheet C1 feet Drainage Way: See Sheet C1 feet

Possible Wet Area:
Drinking Water Well:

See Sheet C1 feet

See Sheet C1 feet

Property Line:

Other:

See Sheet C1 feet
See Sheet C1 feet

DEEP HOLE OBSE

Depth from Soil Horizon Soil Texture Soil Color Soil Mottlin Other: (Structure, Stones, Boulders,
surface (inches) (USDA) (Munsell) g Consistency, % Gravel)

0-12 A S.L. 10YR 3/2 Roots

12-96 C Sand 2.5Y 716 66"
Receiving Layers : Ci/C2 Design Class : I
Parent Material (geological) : Outwash Depth to Bedrock (Ledge) : -
Depth to Groundwater : - Standing Water in the Hole : -
Weeping from Pit Face : 78"

Estimated Seasonal High Ground Water (S.HW.T.) : SHW.T. @ 66" 7.5YR 4/6

I:I New Construction - Septic System I:I Septic System Repair

- Best Management Practice - New Construction I:I Best Management Practice - Redevelopment

- Best Management Practice - Residential

Soil Testing for Stormwater Management and Roadway Design

ASB design group LLC — 363 Boston Road, Route 1 — Topsfield Ma. 01983



ASB

JOB NUMBER : 2012-30 PAGE: 3 1 OF 1

FORM 11 - SOIL EVALUATOR FORM
Commonwealth of Massachusetts

| DETERMINATION FOR SEASON
Test Hole Number : 1-10
Method Used :
I:I Depth observed standing in observation hole inches
I:I Depth weeping standing in observation hole inches
- Depth to soil mottles See Soil Logs 1-10 inches
I:I Groundwater adjustment inches
Index Well Number : Date : Index Well Level :
Adjustment Factor : Adjusted Ground Water :

[Depth of Naturally Occurring Pervious Material |

Does at least four (4) feet of naturally occuring pervious material exist in the observed deep holes proposed for the soil
absorption system ? N/A If not, what is the depth of naturally occurring pervious material ? N/A

I certify that on May 1996 | have passed the examination approved by the Department of Environmental Protection and that the
above analysis was performed by me consistent with the required training, expertise, and experience as described in 310 CMR

(Had B Boe)

Signature:

Thad Berry P.E. Date : 10-Sep-13
[Comments/Notes ]
I:I New Construction - Septic System I:I Septic System Repair
- Best Management Practice - New Construction I:I Best Management Practice - Redevelopment

- Best Management Practice - Residential
ASB design group LLC — 363 Boston Road, Route 1 — Topsfield Ma. 01983
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Figures
TSS Removal Work Sheets 1 and 2

Stormwater Check List
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|ASB designgroup L) TSS Work Sheet # 1

LOCATION: 364 LOWELL STREET - ROUTE 129 READING MA. JOB #: 2012-30
A B C D E
BMP TSS Removal Starting Amount Remaining
Rate (%0) TSS Load * Removed (BXC)  Load (C -D)
+| Depp Sump Catch 0
$ Basin 25.0% 1.00 0.25 0.75
<
w
— X[ Infiltration Basin with
(v} 0,
N | Vegetated Forbay 80.0% 0.75 0.60 0.15
S5 °
e 3
L -~ 0.15 0.00 0.15
X o
n =
g 0.15 0.00 0.15
>
o
S 0.15 0.00 0.15
Total TSS Removal = 85.0%
Project: LYLE ESTATES . .
_ * equals remaining load from previous BMP
Prepared By: ASB design group LLC (E) that enters this BMP
Date: April 1, 2016
Comments: Treatment Train - flow to Proposed Catch Basins 1 and 2 then discharge to Infiltration Basin with Vegetated

Forbay. See TSS Work Sheet #2 for 44% TSS removal - soils with rapid infiltration.




(ASB designgroup tiC ]

TSS Work Sheet # 2

JOB #: 2012-30

LOCATION: 364 LOWELL STREET - ROUTE 129 READING MA.
A B C D E
BMP TSS Removal Starting Amount Remaining
Rate (%0) TSS Load * Removed (BXC)  Load (C -D)
+| Depp Sump Catch
o Basin 25.0% 1.00 0.25 0.75
<
wn
@© f Vegetated Forbay 25.0% 0.75 0.19 0.56
> o
(@]
e S
v~ 0.56 0.00 0.56
X o
n -
n ©
- = 0.56 0.00 0.56
(@]
©
O 0.56 0.00 0.56
Total TSS Removal = 44.0%

Project: LYLE ESTATES . .
* equals remaining load from previous BMP

Prepared By: ASB design group LLC (E) that enters this BMP

Date: April 1, 2016

Comments: Treatment Train - flow to Proposed Catch Basins 1 and 2 then discharge to Infiltration Basin with Vegetated

Forbay for 44% TSS removal - soils with rapid infiltration.




Important: When
filling out forms
on the computer,
use only the tab
key to move your
cursor - do not
use the return
key.

Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

A. Introduction

A Stormwater Report must be submitted with the Notice of Intent permit application to document
compliance with the Stormwater Management Standards. The following checklist is NOT a substitute for
the Stormwater Report (which should provide more substantive and detailed information) but is offered
here as a tool to help the applicant organize their Stormwater Management documentation for their
Report and for the reviewer to assess this information in a consistent format. As noted in the Checklist,
the Stormwater Report must contain the engineering computations and supporting information set forth in
Volume 3 of the Massachusetts Stormwater Handbook. The Stormwater Report must be prepared and
certified by a Registered Professional Engineer (RPE) licensed in the Commonwealth.

The Stormwater Report must include:

e The Stormwater Checklist completed and stamped by a Registered Professional Engineer (see
page 2) that certifies that the Stormwater Report contains all required submittals.? This Checklist
is to be used as the cover for the completed Stormwater Report.

e Applicant/Project Name

e Project Address

¢ Name of Firm and Registered Professional Engineer that prepared the Report

e Long-Term Pollution Prevention Plan required by Standards 4-6

e Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan required
by Standard 82

e Operation and Maintenance Plan required by Standard 9

In addition to all plans and supporting information, the Stormwater Report must include a brief narrative
describing stormwater management practices, including environmentally sensitive site design and LID
techniques, along with a diagram depicting runoff through the proposed BMP treatment train. Plans are
required to show existing and proposed conditions, identify all wetland resource areas, NRCS soil types,
critical areas, Land Uses with Higher Potential Pollutant Loads (LUHPPL), and any areas on the site
where infiltration rate is greater than 2.4 inches per hour. The Plans shall identify the drainage areas for
both existing and proposed conditions at a scale that enables verification of supporting calculations.

As noted in the Checklist, the Stormwater Management Report shall document compliance with each of
the Stormwater Management Standards as provided in the Massachusetts Stormwater Handbook. The
soils evaluation and calculations shall be done using the methodologies set forth in Volume 3 of the
Massachusetts Stormwater Handbook.

To ensure that the Stormwater Report is complete, applicants are required to fill in the Stormwater Report
Checklist by checking the box to indicate that the specified information has been included in the
Stormwater Report. If any of the information specified in the checklist has not been submitted, the
applicant must provide an explanation. The completed Stormwater Report Checklist and Certification
must be submitted with the Stormwater Report.

! The Stormwater Report may also include the lllicit Discharge Compliance Statement required by Standard 10. If not included in
the Stormwater Report, the lllicit Discharge Compliance Statement must be submitted prior to the discharge of stormwater runoff to
the post-construction best management practices.

2 For some complex projects, it may not be possible to include the Construction Period Erosion and Sedimentation Control Plan in
the Stormwater Report. In that event, the issuing authority has the discretion to issue an Order of Conditions that approves the
project and includes a condition requiring the proponent to submit the Construction Period Erosion and Sedimentation Control Plan
before commencing any land disturbance activity on the site.

Stromwater Checklist.doc < 04/01/08 Stormwater Report Checklist « Page 1 of 8


http://www.mass.gov/dep/water/laws/policies.htm#storm

Massachusetts Department of Environmental Protection
?X Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

B. Stormwater Checklist and Certification

The following checklist is intended to serve as a guide for applicants as to the elements that ordinarily
need to be addressed in a complete Stormwater Report. The checklist is also intended to provide
conservation commissions and other reviewing authorities with a summary of the components necessary
for a comprehensive Stormwater Report that addresses the ten Stormwater Standards.

Note: Because stormwater requirements vary from project to project, it is possible that a complete
Stormwater Report may not include information on some of the subjects specified in the Checklist. Ifit is
determined that a specific item does not apply to the project under review, please note that the item is not
applicable (N.A.) and provide the reasons for that determination.

A complete checklist must include the Certification set forth below signed by the Registered Professional
Engineer who prepared the Stormwater Report.

Registered Professional Engineer’s Certification

| have reviewed the Stormwater Report, including the soil evaluation, computations, Long-term Pollution
Prevention Plan, the Construction Period Erosion and Sedimentation Control Plan (if included), the Long-
term Post-Construction Operation and Maintenance Plan, the lllicit Discharge Compliance Statement (if
included) and the plans showing the stormwater management system, and have determined that they
have been prepared in accordance with the requirements of the Stormwater Management Standards as
further elaborated by the Massachusetts Stormwater Handbook. | have also determined that the
information presented in the Stormwater Checklist is accurate and that the information presented in the
Stormwater Report accurately reflects conditions at the site as of the date of this permit application.

Registered Professional Engineer Block and Signature

t

Thad D Berry \]

Wﬁ/;ﬁ//ﬂ% /A 201G

Signature and Date

Arod U7 Borty

Checklist

Project Type: Is the application for new development, redevelopment, or a mix of new and
redevelopment?

[X] New development
[] Redevelopment

[l Mix of New Development and Redevelopment
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

LID Measures: Stormwater Standards require LID measures to be considered. Document what
environmentally sensitive design and LID Techniques were considered during the planning and design of
the project:

[] No disturbance to any Wetland Resource Areas
[] Site Design Practices (e.qg. clustered development, reduced frontage setbacks)
[] Reduced Impervious Area (Redevelopment Only)

X Minimizing disturbance to existing trees and shrubs

[] LID Site Design Credit Requested:

[ ] Credit1

[ ] Credit2

[ ] Credit3

Use of “country drainage” versus curb and gutter conveyance and pipe
Bioretention Cells (includes Rain Gardens)

Constructed Stormwater Wetlands (includes Gravel Wetlands designs)
Treebox Filter

Water Quality Swale

Grass Channel

Green Roof

Oo00000X Od

Other (describe):

Standard 1: No New Untreated Discharges

[J No new untreated discharges

X Outlets have been designed so there is no erosion or scour to wetlands and waters of the
Commonwealth

X Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included.

Stromwater Checklist.doc « 04/01/08 Stormwater Report Checklist « Page 3 of 8



Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

................................................. Standard 2: Peak Rate Attenuation

0
0

X

Standard 2 waiver requested because the project is located in land subject to coastal storm flowage
and stormwater discharge is to a wetland subject to coastal flooding.

Evaluation provided to determine whether off-site flooding increases during the 100-year 24-hour
storm.

Calculations provided to show that post-development peak discharge rates do not exceed pre-
development rates for the 2-year and 10-year 24-hour storms. If evaluation shows that off-site
flooding increases during the 100-year 24-hour storm, calculations are also provided to show that
post-development peak discharge rates do not exceed pre-development rates for the 100-year 24-
hour storm.

Standard 3: Recharge

X

0
0
0

X O

X
0

Soil Analysis provided.

Required Recharge Volume calculation provided.

Required Recharge volume reduced through use of the LID site Design Credits.

Sizing the infiltration, BMPs is based on the following method: Check the method used.

X Static [] Simple Dynamic [] Dynamic Field!

Runoff from all impervious areas at the site discharging to the infiltration BMP.

Runoff from all impervious areas at the site is not discharging to the infiltration BMP and calculations
are provided showing that the drainage area contributing runoff to the infiltration BMPs is sufficient to

generate the required recharge volume.

Recharge BMPs have been sized to infiltrate the Required Recharge Volume.

Recharge BMPs have been sized to infiltrate the Required Recharge Volume only to the maximum
extent practicable for the following reason:

[] Site is comprised solely of C and D soils and/or bedrock at the land surface
[] M.G.L. c. 21E sites pursuant to 310 CMR 40.0000

[] Solid Waste Landfill pursuant to 310 CMR 19.000

[] Project is otherwise subject to Stormwater Management Standards only to the maximum extent
practicable.

Calculations showing that the infiltration BMPs will drain in 72 hours are provided.

Property includes a M.G.L. c. 21E site or a solid waste landfill and a mounding analysis is included.

180% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 3: Recharge (continued)

[] The infiltration BMP is used to attenuate peak flows during storms greater than or equal to the 10-
year 24-hour storm and separation to seasonal high groundwater is less than 4 feet and a mounding
analysis is provided.

X Documentation is provided showing that infiltration BMPs do not adversely impact nearby wetland
resource areas.

Standard 4: Water Quality

The Long-Term Pollution Prevention Plan typically includes the following:

e Good housekeeping practices;

Provisions for storing materials and waste products inside or under cover;

Vehicle washing controls;

Requirements for routine inspections and maintenance of stormwater BMPs;

Spill prevention and response plans;

Provisions for maintenance of lawns, gardens, and other landscaped areas;

Requirements for storage and use of fertilizers, herbicides, and pesticides;

Pet waste management provisions;

Provisions for operation and management of septic systems;

Provisions for solid waste management;

Snow disposal and plowing plans relative to Wetland Resource Areas;

Winter Road Salt and/or Sand Use and Storage restrictions;

Street sweeping schedules;

Provisions for prevention of illicit discharges to the stormwater management system;
Documentation that Stormwater BMPs are designed to provide for shutdown and containment in the
event of a spill or discharges to or near critical areas or from LUHPPL;

Training for staff or personnel involved with implementing Long-Term Pollution Prevention Plan;
List of Emergency contacts for implementing Long-Term Pollution Prevention Plan.

X A Long-Term Pollution Prevention Plan is attached to Stormwater Report and is included as an
attachment to the Wetlands Notice of Intent.

X Treatment BMPs subject to the 44% TSS removal pretreatment requirement and the one inch rule for
calculating the water quality volume are included, and discharge:

X is within the Zone Il or Interim Wellhead Protection Area

[] is near or to other critical areas

X is within soils with a rapid infiltration rate (greater than 2.4 inches per hour)
[] involves runoff from land uses with higher potential pollutant loads.

[] The Required Water Quality Volume is reduced through use of the LID site Design Credits.

X Calculations documenting that the treatment train meets the 80% TSS removal requirement and, if
applicable, the 44% TSS removal pretreatment requirement, are provided.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 4: Water Quality (continued)
X The BMP is sized (and calculations provided) based on:

X The %2’ or 1” Water Quality Volume or

[] The equivalent flow rate associated with the Water Quality Volume and documentation is
provided showing that the BMP treats the required water quality volume.

[l The applicant proposes to use proprietary BMPs, and documentation supporting use of proprietary
BMP and proposed TSS removal rate is provided. This documentation may be in the form of the
propriety BMP checklist found in Volume 2, Chapter 4 of the Massachusetts Stormwater Handbook
and submitting copies of the TARP Report, STEP Report, and/or other third party studies verifying
performance of the proprietary BMPs.

[] A TMDL exists that indicates a need to reduce pollutants other than TSS and documentation showing
that the BMPs selected are consistent with the TMDL is provided.

Standard 5: Land Uses With Higher Potential Pollutant Loads (LUHPPLS)

[] The NPDES Multi-Sector General Permit covers the land use and the Stormwater Pollution
Prevention Plan (SWPPP) has been included with the Stormwater Report.
The NPDES Multi-Sector General Permit covers the land use and the SWPPP will be submitted prior
to the discharge of stormwater to the post-construction stormwater BMPs.

[
[] The NPDES Multi-Sector General Permit does not cover the land use.
[] LUHPPLs are located at the site and industry specific source control and pollution prevention

measures have been proposed to reduce or eliminate the exposure of LUHPPLs to rain, snow, snow
melt and runoff, and been included in the long term Pollution Prevention Plan.

O

All exposure has been eliminated.

O

All exposure has not been eliminated and all BMPs selected are on MassDEP LUHPPL list.

[] The LUHPPL has the potential to generate runoff with moderate to higher concentrations of oil and
grease (e.qg. all parking lots with >1000 vehicle trips per day) and the treatment train includes an oil
grit separator, a filtering bioretention area, a sand filter or equivalent.

Standard 6: Critical Areas

[] The discharge is near or to a critical area and the treatment train includes only BMPs that MassDEP
has approved for stormwater discharges to or near that particular class of critical area.

[] Critical areas and BMPs are identified in the Stormwater Report.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 7: Redevelopments and Other Projects Subject to the Standards only to the maximum

extent practicable

[] The project is subject to the Stormwater Management Standards only to the maximum Extent
Practicable as a:

[] Limited Project

[] Small Residential Projects: 5-9 single family houses or 5-9 units in a multi-family development
provided there is no discharge that may potentially affect a critical area.

[] Small Residential Projects: 2-4 single family houses or 2-4 units in a multi-family development

with a discharge to a critical area

[] Marina and/or boatyard provided the hull painting, service and maintenance areas are protected
from exposure to rain, snow, snow melt and runoff

[] Bike Path and/or Foot Path
[] Redevelopment Project

[] Redevelopment portion of mix of new and redevelopment.

[] Certain standards are not fully met (Standard No. 1, 8, 9, and 10 must always be fully met) and an
explanation of why these standards are not met is contained in the Stormwater Report.

[] The project involves redevelopment and a description of all measures that have been taken to
improve existing conditions is provided in the Stormwater Report. The redevelopment checklist found
in Volume 2 Chapter 3 of the Massachusetts Stormwater Handbook may be used to document that
the proposed stormwater management system (a) complies with Standards 2, 3 and the pretreatment
and structural BMP requirements of Standards 4-6 to the maximum extent practicable and (b)
improves existing conditions.

Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control

A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan must include the
following information:

Narrative;

Construction Period Operation and Maintenance Plan;

Names of Persons or Entity Responsible for Plan Compliance;
Construction Period Pollution Prevention Measures;

Erosion and Sedimentation Control Plan Drawings;

Detail drawings and specifications for erosion control BMPs, including sizing calculations;
Vegetation Planning;

Site Development Plan;

Construction Sequencing Plan;

Sequencing of Erosion and Sedimentation Controls;

Operation and Maintenance of Erosion and Sedimentation Controls;
Inspection Schedule;

Maintenance Schedule;

Inspection and Maintenance Log Form.

X A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing
the information set forth above has been included in the Stormwater Report.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control
(continued)

[] The project is highly complex and information is included in the Stormwater Report that explains why
it is not possible to submit the Construction Period Pollution Prevention and Erosion and
Sedimentation Control Plan with the application. A Construction Period Pollution Prevention and
Erosion and Sedimentation Control has not been included in the Stormwater Report but will be
submitted before land disturbance begins.

[] The project is not covered by a NPDES Construction General Permit.

XI The project is covered by a NPDES Construction General Permit and a copy of the SWPPP is in the
Stormwater Report.

[] The project is covered by a NPDES Construction General Permit but no SWPPP been submitted.
The SWPPP will be submitted BEFORE land disturbance begins.

Standard 9: Operation and Maintenance Plan

X] The Post Construction Operation and Maintenance Plan is included in the Stormwater Report and
includes the following information:

X] Name of the stormwater management system owners;

Party responsible for operation and maintenance;

Schedule for implementation of routine and non-routine maintenance tasks;
Plan showing the location of all stormwater BMPs maintenance access areas;

Description and delineation of public safety features;

O 0 X X KX

Estimated operation and maintenance budget; and

X] Operation and Maintenance Log Form.

[] The responsible party is not the owner of the parcel where the BMP is located and the Stormwater
Report includes the following submissions:

] A copy of the legal instrument (deed, homeowner’s association, utility trust or other legal entity)
that establishes the terms of and legal responsibility for the operation and maintenance of the
project site stormwater BMPs;

[] A plan and easement deed that allows site access for the legal entity to operate and maintain
BMP functions.

Standard 10: Prohibition of lllicit Discharges
[] The Long-Term Pollution Prevention Plan includes measures to prevent illicit discharges;

X An lllicit Discharge Compliance Statement is attached;

[] NO lliicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of
any stormwater to post-construction BMPs.
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Soil Map—Middlesex County, Massachusetts
(Figure 2A)
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Soil Map—Middlesex County, Massachusetts
(Figure 2A)
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Soil Map—Middlesex County, Massachusetts Figure 2A
Map Unit Legend
Middlesex County, Massachusetts (MA017)
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
256A Deerfield loamy sand, 0 to 3 1.3 16.3%
percent slopes
626B Merrimac-Urban land complex, 6.5 83.7%
0 to 8 percent slopes
Totals for Area of Interest 7.8 100.0%
USDA  Natural Resources Web Soil Survey 1/26/2014
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Hydrologic Soil Group—Middlesex County, Massachusetts
(Figure 2B)
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Hydrologic Soil Group—Middlesex County, Massachusetts

Soil Rating Points

A
A/D
B
B/D

(Figure 2B)
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Hydrologic Soil Group—Middlesex County, Massachusetts

Figure 2B

Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Middlesex County, Massachusetts (MA017)
Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

256A Deerfield loamy sand, 0 |B 1.4 18.1%
to 3 percent slopes

626B Merrimac-Urban land A 6.5 81.9%
complex, 0to 8
percent slopes

Totals for Area of Interest 8.0 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

I
|2

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Hydrologic Soil Group—Middlesex County, Massachusetts Figure 2B

Rating Options

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher

USDA  Natural Resources Web Soil Survey 1/26/2014
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