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1.0 Introduction

The proposed project includes a 250 unit apartment complex under the Massachusetts
General Laws, Chapter 40B, and is located with access off both Concord Road and
Hudson Road in Sudbury, Massachusetts. This Hydrologic & Hydraulic Report has been
prepared to support a set of plans prepared by this office entitled “Preliminary Site Plan for
The Village at Sudbury Station, Sudbury, Mass,” which was submitted as part of the
application package. The report provides detailed information and calculations to verify the
proposed Stormwater Management System design conforms to Massachusetts
Stormwater Management Standard No. 2, which requires that post-development peak
discharge rates do not exceed pre-development peak discharge rates. Further, this
analysis was undertaken to verify that the stormwater management system as designed
will not result in off-site flooding, or increase either flood heights or flood volumes in
Mineway Brook.

The proposed stormwater management system has the benefit of a Superseding Negative
Determination of Applicability from MassDEP dated April 20, 2016. As such, compliance
with the Massachusetts Stormwater Management Standards is not required, as there will
be no discharge into Waters of the Commonwealth or of the United Staies, nor into the
buffer zone of any wetland, or into any wetland resource area. Nevertheless, the
stormwater management system has been carefully designed to ensure that pre-
construction and post-construction peak rates of runoff remain the same or lower, and so
that no off-site post development impacts will occur; TSS Removal will achieve standards
required by the Massachusetts Stormwater Standards; recharge will be provided as per
the Massachusetts Stormwater Standards; and nec discharge into any wetland or
waterbody will occur, as required by the Massachusetts Stormwater Standards. In short,
though compliance with the Massachusetts Stormwater Standards is not legally required,
the Stormwater Management System has been designed to comply with these Standards,
and therefore Section 8.0 of the Town of Sudbury Stormwater By-law regulations with the
significant exception that, pursuant to MassDEP Technical Guidance, (see Appendix D
and Section 2.6 below) the annual rainfall intensities are calculated in accordance with
“United States Department of Commerce, Weather Bureau, Technical Paper 40, Rainfall
frequency Atlas of the United States.”

1.1 Project Overview

The proposed development includes construction of five 3- or 4-story apartment buildings,
five multi-unit townhouse buildings, a maintenance building, clubhouse, surface and garage
parking, access driveways, landscaping, and required utility infrastructure, all as shown on
the Preliminary Site Plans filed with the Zoning Board of Appeals and attached hereto. The
site will be serviced by an on-site wastewater treatment plant, and utility connections for
gas, electric, and CATV off of Hudson Road. The proposed water line will be looped from
Concord Road through the site to Hudson Road.

1.2  Existing Site Conditions

The subject site consists of several parcels of land including Peter's Way and Peter's Way
Extension, plus an easement over #30 Hudson Road. The total land area encompasses
approximately 41 acres. The site is located within the Single Residence C and Single
Residence A zoning districts. The site is essentially divided with the northerly portion being
presenily under an agricultural preservation restriction (APR) and the southerly half being
the development area.



The site is largely undeveloped and wooded except for a gravel access road over Peter's
Way and the single family dwelling at #30 Hudson Road. Topography is moderate to steep,
sloping down from east to west toward the abutting railroad bed and wetland resource
areas.

1.3  Soils
The Natural Resource Conservation Service has mapped the soils on site as the following:

51A—Swansea muck, 0 to 1 percent slopes

254A—Merrimac fine sandy loam, 0 to 3 percent slopes
255A—Windsor loamy sand, 0 to 3 percent slopes

255B—Windsor loamy sand, 3 to 8 percent slopes

256A—Deerfield loamy sand, 0 to 3 percent slopes

260B—Sudbury fine sandy loam, 3 to 8 percent slopes
300B—Montauk fine sandy loam, 3 to 8 percent slopes

307B—Paxton fine sandy loam, O to 8 percent slopes, extremely stony
420B—Canton fine sandy loam, 3 to 8 percent slopes

The predominant soils within the development area include Paxton Fine Sandy Loam and
Sudbury Fine Sandy Loam. The Paxton soils are located on the sloping hillside portions of
the site. This soil is a typical glacial till classified as Hydrologic Soil Group (HSG) C and has
shallow depth to groundwater with a dense substratum. Sudbury soils are located along the
toe of slope and are classified as HSG B. These soils have a highly permeable gravelly
sand substratum with typical depth to groundwater greater than 80 inches.

Extensive soil testing has been performed on-site by Provencher Engineering, for design of
the waste water treatment plant and disposal area; and by Northeast Geotechnical for
design of foundations and geotechnical studies. The testing results generally agree with the
soil mapping with coarser grained highly permeable material located along the toe of slope
and denser glacial till material located along the hillside. Permeability testing was also
performed by Sullivan Connors & Associates for design of the stormwater recharge system.

The NRCS soil mapping, soil evaluation forms, and permeability testing results have been
attached as Appendix A and B.

1.4 Wetland Resources Areas

Wetland resource areas existing on-site approximately 250 feet from any proposed
construction, with the exception of the Peter's Way access road, for which the applicant has
received a Superseding Negative Determination of Applicability following the Sudbury
Conservation Commission’s no action. The resources include Bordering Vegetated
Wetlands, Bordering Land Subject to Flooding (BLSF), and Bank associated with a
stream/river (Mineway Brook). The delineation was confirmed by the Sudbury Conservation
Commission through and Order of Resource Area Delineation. Mineway Brook runs from
east to west across the site, and discharges under the old railroad bed through a 36-inch
wide by 30-inch high open bottom stone culvert. The stream channel is generally
clean/sandy bottom with 12 to 15-inch near vertical sides. The limits of the BLSF (100 year
flood plain), was based upon the most recent FEMA Flood Insurance Rate Maps. The
resource areas are shown on the submitted preliminary site plans.



2.0  Stormwater Management
2.1 Existing Stormwater Conditions

The overall existing drainage area analyzed under this report includes approximately 200
acres of land. This includes both on-site areas, upgradient areas mainly from the Town
cemetery that drain onto the site, and off-site areas tributary Mineway Brock. Most of the
stormwater runoff from the locus site is conveyed by overland flow; with the only exception
begin the collection swale and basin at along Peter's Way. Surface runoff generally leaves
the site in five locations and have been listed as Analysis Points (AP) 1 through 5 in the
stormwater model:

AP1. Hudson Road: Overland flow to Hudson Road fronting along existing house #30. This
area is currently developed as a single family dwelling.

AP2. Railroad Bed (South): Overland flow directed to the abutting railroad bed on the
southerly portion of the site near Hudson Road. The drainage area
includes mostly wooded upland areas.

AP3. Railroad Bed (Center): This analysis point includes what appears to be an existing
cattle crossing that runs under the old railroad bed. The contributing
tributary area is the largest area within the watershed. The area
includes wooded uplands within the site and large portions of the
upgradient Town cemetery land. Runoff from this area flows overland
to an existing depression located adjacent to the railroad bed. This
appears to be an old soil borrow hole. Soils within this depression are
highly permeable. Any overflow from this area is discharged to the old
cattle crossing under the rail road tracks.

AP4. Abutting Land Northeast. Located to the north of Peter's Way is the abutting land to
the Northeast. Runoff discharges in this direction either as overland
flow or as discharge from the existing basin along the south side of
Peter's Way. This basin collects runoff from the Town cemetery land
and some of the gravel path. There is no formal outlet structure, and
once full runoff overtops the gravel path discharging toward the
property line. After crossing the property line, runoff flows over the
abutting land and enters Mineway Brook. This brook then re-enters
the locus property as it flows to the west.

APS. Undeveloped 30 Acres: The Northerly limit of the project area abuts the other land
owned by the applicant consisting of undeveloped and agricultural
land. Overland flow to this area includes Peter's Way and the
upgradient cemetery land. Flow from upgradient areas flow over the
applicants land without the benefit of an easement. The limit of the
undeveloped land generally defines the limit of work for the project,
with the exception of comnunity gardens that may be created as an
agricultural use on this land.

Table 1 provides a summary of the existing drainage area and surface conditions.



Table 2: Proposed Drainage Area Summary

Hydrolegic Soil Group Time of Concentration Calculation
Prl
A a c D Sepment Elev L 5
Woods B650 A 208
Grass 50 0.06  Grass
Meadow 3 206
Impervieus - Site 1510 50 036 Grass
impervious - Disconn 810 C 188
Gravel
11000 [ 11000 o 0
Pr2
A 8 [ o Segment Elev L s
Woods A 205
Grass 2650 34400 50 022  Grass
Impervious - Bisconn 4500 a8 124
Impervious - Recf Diseann 2800 30 030 Grass
4 185
44450 0 2650 41800
Pr3
A B c D Segment Elev L 5
Woods A 197
Grass 4535 14000 50 0.025 Paved
Impervious - Roof 6520 4385 195,75
Impervious 11900 70 0.025 Paved
c 194
41340 a 22655 18385 ]
Prd
A B c o] Segment Elev L s
Waoods 3600 10000 A 224
Grass 6100 50 016  Grass
Meadow B8 216
Imperviaus 70 0.23 Woods
Impervious - Disconn 1200 C 200
Gravel 1300
22200 1] 3600 18600 o
Pr5
A B C D Sepgment Elev L 5
Woaods 3000 153000 a A 25/
Grass 12350 528150 a 50 0.06  Grass
Meadew 48000 o 1] 254
Impervious- Conn 12540 130305 0 150 0.05  Grass
Impervious - Roaf G655 74950 0 c 246
Graval 74000 0 200 002 Gravel
Impervious - Disconn 21000 Q D 24z
130 0.02  Paved
1063950 0 34545 1029405 E 239
55 013 Grass
F 228
Pré
A 1] c 8] Sepment Elev L 5
Waoods 9000 A 204
Grass 13075 71580 50 002 Grass
Meadow B 203
imparvious - Pave 26495 39495 225 005  Grass
Impervious - Roaf 608D 12735 c 191
Gravel 125 0.01  Paved
o 1855
179060 [1} 46250 132210 a
Totals A B c ]
1362000 0 121000 1241000 0



2.2 Proposed Stormwater Conditions

The overall existing drainage area analyzed under this report includes approximately 200
acres of land. The overall existing drainage area that will be affected by the proposed
development includes approximately 45 acres, and has the same five analysis points as
described above under the existing conditions.

AP1. Hudson Road: Overland flow to Hudson Road is limited to a small contributing area
associated with the existing residential dwelling at #30 Hudson Road,
and the paved apron off Hudson Road up to the first set of catch
basins. These catch basins have been set at the end of the curb
rounding’s as close as practical to the right of way.

AP2. Railroad tracks (South): Overland flow directed to the abutting railroad tracks on the
southerly portion of the site near Hudson Road has been limited to the
grass shoulder of the roadway and the rear half of the treatment plant
roof top area. The overall tributary area to this point has been reduced
by approximately 80%.

AP3. Railroad tracks (Center): The tributary subcatchment from the locus site has been
eliminated and re-routed to the on-site detention system.

AP4. Abutting Land Northeast: The proposed drainage area tributary to this location has
been reduced to include only pervious areas downgradient of the
development. As in the existing conditions, after crossing the property
line onto the abutting land runoff enters Mineway Brook. This brook
then re-enters the locus property as it flows to the west.

APS. Undeveloped 30 Acres: This analysis point includes the largest tributary area from the
project area and includes essentially all of the proposed site
development and upgradient areas. The on-site drainage areas have
been divided into several parts as required to analyze the stormwater
detention systems. The off-locus areas noted above in the existing
conditions have also been included in the proposed overall watershed
model. Additional detail on the drainage collection and stormwater
management system are provided below.

Table 2 provides a summary of the proposed drainage area and surface conditions.



Table 1: Existing Drainage Area Summary

Hydrologic Soil Group Time of Concentration Calculation
Exl
B C D Segment Elev L 5
Woods 1500 A 209
Grass 10800 50 0.06 Grass
Meadow [+] B 206
Impervious 260 50 036 Grass
Impervious - Disconn 240 e 188
Gravel
14000 14000 0 0
Ex2
B c D Segment Elev L ]
Woods 1000 178000 A 258.5
Grags 2800 20500 50 0.05 Woods
Impervious - Disconn 1200 7500 8 256
Graval 420 017 Woaods
4 185
211000 5000 206000
Ex3
B c D Segment Elev L s
Woods E1000 333c00 A 257
Grass 258000 50 006 Grass
Impervious - Disconn 21000 B 254
Gravel 36000 150 0.05  Grass
c 246
729000 41000 643000 200 002  Gravel
[»] 242
130 0.02  Paved
E 238
a0 0.03  Grass
F 238
565 010 Weoods
G 180
130 003 Woods
H 176
Exa
B ¢ D Segment Elev L 5
Woaods 18000 41000 A 24B.8
Grass 36000 50 0.04  Grass
Meadow 46000 B 247
Impervious 9000 215 014  Grass
Impervious - Disconn C 17
Gravel 3000 13000 35 0.20  Woods
D 200
166000 21000 145000 a
Ex5
8 = o Segment Elav L s
Woods A 250
Grass 22000 50 0.04  Grass
Meadow 43000 B 248
Imparvious 215 0.18  Grass
Impervious - Disconn [= 210
Gravel 5000
74000 1] 74000 o
Exb
B c o Segment E'av L §
Woods 94000 A 495
Grass 56000 50 0.03  Grass
Impervious - Disconn B 247
Gravel 18600 170 0.05  Grass
c 239
168000 0 168000 [+] 635 0,10 Woods
D 175.5
480 0.01 Weoaods
E 170
Totals B c ]
1362000 0 121000 1241000 o]



2.3 Overall Watershed Model

The overall watershed to Mineway Brook also includes a relatively large off-locus drainage
area. These areas include approximately 130 acres to the southeast of Concord Road and
42 acres to the northwest of Concord Road. Watershed flow from these areas enters
Mineway Brook; combine with the on-site drainage areas; and then discharges under the
railroad bed through a 36-inch wide by 30 inch tall open bottom stone culvert within the
railroad bed right of way

The stormwater model has included these off-site areas to evaluate the impacts of the
proposed development when combined with the larger watershed. The railroad culvert is the
closest downstream restriction. The peak ponding elevation and peak rate of runoff at this
culvert have been analyzed to verify there will be no off-site impacts or increase in the
flooding elevation due to the proposed project.

2.4 Proposed Drainage System

Essentially the entire site development area and all upgradient areas will be collected by the
proposed drainage collection system. This system will consist of swales and area drains to
collect upgradient off site runoff; catch basins to collect surface runoff within the site: roof
drainage collection; and conveyance pipe. All runoff collected by these systems will be
conveyed to either of two subsurface stormwater detention systems. The detention systems
will be constructed out of either corrugated metal (CM) pipe (detention system A), or high
density polyethylene (HDPE) pipe (detention system B). The intent of the detention systems
is to collect and store runoff, and then discharge at a controlled rate to match the existing
conditions. The use of watertight joints or a sub-drainage system has been specified to
eliminate the potential influence of groundwater. A more detailed description of each system
is provided below, and additional product information including CMP lifespan data has been
provided in Appendix H. The typical operation and maintenance plan has also been
provided in Appendix F.

2.4.1 Detention System ‘A’

The larger of the two detention systems. This system will collect runoff from a
majority of the site development and upgradient areas. This system will consist of
2,050 linear feet of 144-inch CM pipe. This system is located within the courtyard
between buildings #2, #4, and #5. The soils in this location are typical glacial till with
dense substratum and seasonal high groundwater at 36 to 42 inches. The system
has been designed with a drainage blanket and sub-drainage system to mitigate
against any potential impacts to the detention system from groundwater. The outlet
structure includes a concrete manhale with a weir wall to control the rate of runoff.
Discharges will then be conveyed through the drainage system to a stabilized outlet.
The edge of system has been set a minimum 20 feet from the foundation of
buildings #2, #4, and #5, which is well outside the typical zone of influence of the
foundation.



2.4.2 Detention System ‘B’

The smaller of the two detention systems will collect runoff from the
development entrance near Hudson Road, and from the lower parking area
near the railroad bed. This system will consist of 1980 linear feet of 60 inch
HDPE pipe. This system is located over the minimum required 25 feet from
the treatment plant soil absorption system (SAS), and the system will be
sealed with water tight joints. The edge of system has been set a minimum
20 feet from the foundation of building #1 and #2, which is well outside the
typical zone of influence of the foundation. The outlet structure includes a
concrete manhole with a baffle wall to control the rate of runoff. Discharges
will then be conveyed through the drainage system to a stabilized outlet.

2.4.3 Discharge Location

The discharge for the site drainage and detention systems is located between
the Maintenance building and building #3. The outlet consists of a headwall,
36-inch outlet discharge pipe, a preformed riprap scour hole, and cast in
place concrete level spreader.

The preformed scour hole has been designed to provide vertical and lateral
expansion of stormwater to allow energy dissipation. The sizing has been
based upon the following calculations. Equation references can be found in
Appendix C.

Rip Rap Size:
Min dso = (0.0125 D*¥TW)(Q/D?*%)'*%
D = 3 ft (pipe diameter)
TW = 1. 5 ft (tailwater)
Q = 14.5 cfs (100 year event)
Min dsq = 2-inches
Use MHD M2.02.03 Stone for Pipe Ends (dse>8 inches)

Dimensions: Min. required Proposed
Length 18’ 20'
Width 15 30
Depth 1.5 1.5

The outlet to the preformed scour hole has been provided with a 40-foot long
level spreader. This device will be constructed of 8-inch thick cast-in-place
concrete with a footing placed below the frost line.

Discharge from the drainage system has been reduced to the maximum
extent practical. In a 2-year (3.2 inch) storm event the peak discharge from
the drainage system would be approximately 3.4 cubic feet per second, which
is the equivalent flow to that which can be handled in a 12-inch diameter pipe.
During the 100 year storm, flow over the level spreader would have a



discharge velocity of less than 2 feet per second, which is well below the
scour velocity for established woodlands.

2.5 Peak Rate of Runoff Calculation Methods and Design Standards

The pre- and post-development stormwater runoff has been analyzed using HydroCAD
9.10, which is a stormwater modeling computer program utilizing a collection of techniques
for the generation and routing of hydrographs, including Soil Conservation Service (SCS)
Technical Release No. 20 (TR-20) and SCS Technical Release 55 (TR-55), Urban
Hydrology for Small Watersheds. Time of concentration calculations are based upon TR-55
and NRCS National Engineering Handbook Part 630.

The proposed discharge locations have been carefully designed and located outside of
those areas regulated under the Massachusetts Wetlands Protection Act, or any associated
buffer zones, and MassDEP has ruled that the stormwater discharge will not alter any
area subject to regulation under the Wetlands Act (See Superseding Negative
Determination of Applicability dated April 20, 2016)

2.6 Rainfall data

Rainfall depths for the design storms were taken from the “United States Department of
Commerce, Weather Bureau, Technical Paper 40, Rainfall frequency Atlas of the United
States.” This selection is based upon the most current MassDEP guidance, which specifies
the use of Technical Paper 40 for calculating stormwater peak runoff rates unless an
applicant voluntarily chooses to use alternative rates contained in NOAA Atlas 14 and the
NRCC Atlas. The 24-hour rainfall maps have been attached in Appendix D, and the rainfall
depths used in the calculations are listed below:

2 year 3.2 inches
10 year 4.8 inches
100 year 6.8 inches

The DEP Guidance dated November 2015 specifies that TP-40 rates should continue to be used
rather than NOAA Atlas 14 or NRCC Atlas rates because MassDEP has determined that in some
cases both NOAA and NRCC have lower precipitation rates that TP-40, and in some cases higher.
Given the unreliability of both NOAA and NRCC Atlas rates and the need for further study, we have
chosen to apply TP-40 rates as specified by MassDEP.

2.7 Summary of Results — On-Site

The following table summarizes the results and shows the post-development rate of runoff
has been maintained at or below pre-development levels at all analysis points. The
proposed stormwater management system addresses the peak rate of runoff control and
conforms to Stormwater Management Standard No.2, which requires that post-development
peak discharge rates do not exceed pre-development peak discharge rates. Further, the
stormwater management system ensures that there is no downstream or offsite flooding in
Mineway Brook, or increases in flow which exceed pre-development conditions.



Table 3: Peak Rate of Runoff Summary

Storm Event 2-year 10-year 100-year
Intensity 3.2 inches 4.8 inches 6.8 inches
Existing Existing Existing
(Proposed) (Proposed) (Proposed)
AP1 0.2 cfs 0.5 cfs 1.1cfs
Hudson Road (0.2 cfs) (0.5 cfs) (0.9 cfs)
AP2 3.7 cfs 9.0 cfs 16.6 cfs
Railroad (South) (1.4 cfs) (3.0 cfs) (5.3 cfs)
AP3 Ocfs Ocfs 11.7 cfs
Railroad (Center) (0 cfs) (0 cfs) (0.0 cfs)
AP4 3.8 cfs 12.5cfs 226 cfs
Abutting Northeast (0.5 cfs) (1.3 cfs) (2.4 cfs)
AP5
3.5cfs 8.1cfs 14.5 cfs
U""“Xiﬁ‘f" 30 (3.4 cfs) (7.2 cfs) (14.5 cfs)

“Rates above are reported in cubic feet per second (CFS)



2.8 Summary of Results — Overall Watershed

The overall watershed model was also conducted to verify there would be no downstream or
offsite impacts or increase in flooding due to the proposed development. The following
tables provide the peak rate of runoff (table 4) and maximum ponding elevation (table 5) at
the downstream culvert, which is represented in the stormwater model as “Analysis Point 6.”

Table 4: Peak rate of runoff to railroad culvert

Storm Event 2-year 10-year 100-year
Intensity 3.2 inches 4.8 inches 6.8 inches
Existing Existing Existing
(Proposed) {Proposed) (Proposed)
AP6 24.3 cfs 58.7 cfs 111.9 cfs
Railroad Culvert (23.3 cfs) (53.7 cfs) (102.3 cfs)
Table 5: Peak ponding elevations at railroad culvert
Storm Event 2-year 10-year 100-year
Intensity 3.2 inches 4.8 inches 6.8 inches
Existing Existing Existing
(Proposed) (Proposed) (Proposed)
AP6 170.6 171.7 172.8
Railroad Culvert (170.8) (171.8) (172.7)




2.9 Stormwater Treatment

The proposed stormwater management system has implemented best management
practices (BMP's) to provide pretreatment of runoff prior to discharge. The treatment BMP’s
have been sized to remove at least 80% removal of the average annual load of total
suspended solids (TSS). This has been achieved through the use of deep sump catch
basins throughout the project and two proprietary separators, one at each of the detention
system outlets. The proprietary separators have been specified as Stormceptor Model 2400,
which have been sized for a treatment flow rate equivalent to the 2-year storm event, which
is greater than the typical 1-inch equivalent flow rate. TSS removal calculations have been
provided below along with the Stormceptor sizing data. The operation and maintenance
procedures for these BMP's have been included in the project O&M plan.

Area 1: To Detention System 1

1 2 3 4 5
Starting TSS TSS Removal |Remaining TSS
il aS ramoyal (5 from previous BMP) (2*3) (3-4)
Deep Sump ) 9
catch Basins 25% 100% 25% 75%
STC 2400 83% 75% 62% 13%
Area 1 TSS Removal = 87%

Area 2: To Detention System 2

1 2 3 4 5
Starting TSS TSS Removal [Remaining TSS
BMP TRS ramoval (5 from previous BMP) (2%3) (3-4)
Deep Sump . .
catch Basins 25% 100% 25% 75%
STC 2400 78% 75% 59% 16%
Area 2 TSS Removal = 84%

Area 3: to Catch Basins near Maintenance Building

1 2 3 4 5
Starting TSS TSS Removal Remaining TSS
i 1SS removal (5 from previous BMP) (2*3) (3-4)
Deep Sump
; 25% 100% 25% 75%
Catch Basins g ? I

Area 3 TSS Removal = 25%

Total TSS removal:
(Area 1 X TSS) + (Area 2 x TSS) + (Area 3 x TSS) / (Area 1 + Area 2 + Area)
(5.68 ac. x 87%) + (1.96 ac. x 84%) + (0.30 ac. x 25%) / (7.94) = 84 % TSS Removal
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Stormceptor Siziny Detailed Report
PCSWMM for Stormceptor

Project Information
Date 5/16/2016

Project Name Sudbury Station
Project Number |N/A
Location Sudbury

Stormwater Quality Objective

This report outlines how Stormceptor System can achieve a defined water quality objective through the
removal of total suspended solids (TSS). Attached to this report is the Stormceptor Sizing Summary.

Stormceptor System Recommendation

The Stormceptor System model STC 2400 achieves the water quality objective removing 83% TSS for a
NJDEP (clay, silt, sand) particle size distribution; providing continuous positive treatment for a stormwater
quality flow rate of 2 cfs,

The Stormceptor System

The Stormeeptor oil and sediment separator is sized to treat stormwater runoff by removing pollutants
through gravity separation and flotation. Stormceptor's patented design generates positive TSS removal
for all rainfall events, including large storms. Significant levels of pollutants such as heavy metals, free oils
and nutrients are prevented from entering natural water resources and the re-suspension of previously
captured sediment (scour) does not occur.

Stormceptor provides a high level of TSS removal for small frequent storm events that represent the
majority of annual rainfall volume and pollutant load. Positive treatment continues for large infrequent
events, however, such events have little impact on the average annual TSS removal as they represent a
small percentage of the total runoff volume and pollutant load.

Stormeeptor is the only oil and sediment separator on the market sized to remove TSS for a wide range of
particle sizes, including fine sediments (clays and silts), that are often overlooked in the design of other
stormwater treatment devices.

7 MATERIALS
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Small storms dominate hydrologic activity, US EPA reports

“Early efforts in stormwater management focused on flood events ranging from the 2-yr
to the 100-yr storm. Increasingly stormwater professionals have come to realize that
smalf storms (i.e. < 1 in. rainfall) dominate watershed hydrologic parameters typically
associated with water quality management issues and BMP design. These small storms
are responsible for most annual urban runoff and groundwater recharge. Likewise, with
the exception of eroded sediment, they are responsible for most polflutant washoff from
urban surfaces. Therefore, the small storms are of most concern for the stormwater
management objectives of ground water recharge, water quality resource protection and
thermal impacts control."

“Most rainfall events are much smaller than dzsign storms used for urban drainage
models. In any given area, most frequently recurrent rainfall events are small (less than 1
in. of daily rainfall).”

‘Continuous simulation offers possibilities for designing and managing BMPs on an
individual site-by-site basis that are not provided by other widely used simpler analysis
methods. Therefore its application and use should be encouraged.”

— US EPA Stormwater Best Management Practice Design Guide, Volume 1 - General
Considerations, 2004

Design Methodology

Each Stormceptor system is sized using PCSWMM for Stormceptor, a continuous simulation model based
on US EPA SWMM. The program calculates hydrology from up-to-date local historical rainfall data and
specified site parameters. With US EPA SWMM's precision, every Stormeeptor unit is designed to
achieve a defined water quality objective.

The TSS removal data presented follows US EPA guidelines to reduce the average annual TSS load.
Stormceptor's unit process for TSS removal is settling. The settling model calculates TSS removal by
analyzing (summary of analysis presented in Appendix 2):

Site parameters

Continuous historical rainfall, including duration, distribution, peaks (Figure 1)
Interevent periods

Particle size distribution

Particle settling velocities (Stokes Law, corrected for drag)

TSS load (Figure 2)

Detention time of the system

The Stormceptor System maintains continuous positive TSS removal for all influent flow rates. Figure 3
illustrates the continuous treatment by Stormceptor throughout the full range of storm events analyzed. It
is clear that large events do not significantly impact the average annual TSS removal. There is no decline
in cumulative TSS removal, indicating scour does not occur as the flow rate increases.

et T .
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Stormceptor
Appendix 1
Stormceptor Design Summary
Project Information Rainfall
gate 5/16/2016 Name BOSTON WSFO AP
roject Name Sudbury Station
Project Mumber N/A sltar MA
Location Sudbury ID 770
Designer Information Years of Records | 1948 to 2005
Company SCA Latitude 42°21'38"N
Contact Ve Longitude 71°0'38"W
Notes Water Quality Objective
Detention System A TSS Removal (%) 83 il
WQ Flow Rate (cfs) 2 - 2yv,
Drainage Area Upstream Storage
s Total Area (ac) 24.471 Storage Discharge
Imperviousness (% 23.2 (ac-) (cfs)
iy 10 £ 0.000 00.000
The Stormceptor System madel STC 2400 achieves gggg diaty
the water quality objective removing 83% TSS for a : 00.600
NJDEP (clay, silt, sand) particle size distribution: 1.041 00.700
providing continuous positive treatment for a
stormwater quality flow rate of 2 cfs.
Partial Listing
Stormceptor Sizing Summary o
Stormceptor Model T58 Removal
%
STC 450i 70
STC 900 81
STC 1200 81
STC 1800

| se— use 2400
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Particle Size Distribution

Remaving silt particles from runoff ensures that the majority of the pollutants, such as hydrocarbons and heavy
metals that adhere to fine particles, are not discharged into our natural water courses. The table below lists the
particle size distribution used to define the annual TSS removal.

NJDEP (clay, silt, sand)

Particle Size| Distrbution %ﬂiﬂg’f Sg};'gi‘g Particle Size| Distribution %"I}:ﬁ‘l{'; 3:}3&%
pm % ft/s um % ft/s
1 5 765 0.0012
4 15 2,65 0.0012
29 25 2,65 0.0025
75 15 2,65 0.0133
175 30 265 0.0619
375 5 265 0.1953
750 5 2,65 0.4266

Stormceptor Design Notes

=  Stormceptor parformance estimates are based on simulations using PCSWMM for Stormeeptor.

o Design estimates listed are only representative of specific project requirements based on total suspended
solids (TSS) removal.

= Only the STC 450i is adaptable to function with a catch basin inlet and/or inline pipes.
= Only the Stormceptor models STC 450i to STC 7200 may accommodate multiple inlet pipes.
« Inlet and outlet invert elevation differences are as follows:

Inlet and Outlet Pipe Invert Elevations Differences

. . ‘ STC 90010 STC | STC 11000to
Inlet Pipe Configuration STC 450i 7200 STC 16000
Single inlet pipe 3in. 1in. 3in.
Multiple inlet pipes Jin. 3in. Only ane inlet
pipe.

= Design estimales are based on stable site conditions only, after construction is completed.

s Design estimates assume that the storm drain is not submerged during zero flows. For submerged
applications, please contact your local Stormceptor representative.

=  Design estimates may be modified for specific spills controls. Please contact your local Stormceptor
representative for further assistance,

s For pricing inquiries or assistance, please contact Rinker Materials 1 (800) 909-7763
www.rinkarstormeeptor.com
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Appendix 2
Summary of Design Assumptions

LIPTER K?&-f'ﬂ'w‘f/ YNIT-/
([ DerzarioN sysrm- A)

Site Drainage Area

|Tota| Area (ac) 24.471 Imperviousness (%) 232

Surface Characteristics Infiltration Parameters
Width (ft) 2064.904 Horton's equation is used to estimate infiltration
Slope (%) 2 Max. Infiltration Rate (in/hr) 2.44
Impervious Depression Storage (in.) 0.02 Min. Infiltration Rate (in/hr) 0.4
Pervious Depression Storage (in.) 0.2 Decay Rate (s-1) 0.00055
Impervious Manning's n 0.015 Regeneration Rate (s°1) 0.01
Pervious Manning's n 0.25

Evaporation

Maintenance Frequency | Daily Evaporation Rate (inches/day) | o1 |
Sediment build-up reduces the storage volume for

o o L Dry Weather Flow

Maintenance Frequency (months) | 12 |Dry Weather Flow (cfs) | No l

Upstream Attenuation

Stage-storage and stage-discharge relationship used to model attenuation upstream of the Stormceptor System
is identified in the table below.
Storage Discharge

ac-ft cfs

0.000 00.000 ST G

0.228 00.400 Y V/D 77

0.626 00.600 g -

1.041 00.700 .%##ﬁ‘?; et

Partial Listing
7
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Appendix 1
Stormceptor Design Summary
Project Information Rainfall
gaf& " 2’1;;20138 Name BOSTON WSFO AP
roject Name udbury Station
Project Number N/A s ek
Location Sudbury ID 770
Designer Information Years of Records | 1948 to 2005
Company SCA Latitude 42°21'38"N
Contact Ve Longitude 71°0'38"W
Notes Water Quality Objective
Detention Systm B TSS Removal (%) 75
WQ Flow Rate (cfs) 0.7 e
Drainage Area Upstream Storage
Total Area (ac) 411 gl Storage Discharge
Imperviousness (% 48 (ac-ft) (cfs)
2 (%) 0.000 00.000
The Stormceptor System model STC 2400 achieves i 0400
the water quality objective removing 78% TSS for a D154 00.600
NJDEP (clay, silt, sand) particle size distribution; 0.339 01.000
providing continuous positive treatment for a
stormwater quality flow rate of 0.7 cfs.
Partial Listing
Stormceptor Sizing Summary
Stormceptor Model T8 Remeval
%
STC 450i 64
STC 800 74
STC 1200 74
STC 1800 74
R sTe 240008 ET w57 2Y20
STC 3600
STC 4800 82
STC 6000 83
STC 7200 85
STC 11000 89
STC 13000 89
STC 16000 91
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Particle Size Distribution

Removing silt particles from runoff ensures that the majority of the pollutants, such as hydrocarbons and heavy
metals that adhere to fine particles, are not discharged into our natural water courses. The table below lists the
particle size distribution used to define the annual TSS removal.

NJDEP (clay, silt, sand)

Particle Size| Distribution %F; zs’l['; sgglg;tg Particle Size| Distribution SGﬁ-zﬁ:T; Sgltg::?t%
Wm % ft/s um % ft/s
1 5 2.65 0.0012
4 15 2.65 0.0012
29 256 2.65 0.0025
75 15 2.65 0.0133
175 30 2.65 0.0619
375 5 265 0.1953
750 5 2.65 0.4266

Stormceptor Design Notes

¢  Stormeeptor performance estimates are based on simulations using FCSWMM for Stormeceptor.

*  Design estimates listed are only representative of specific project requirements based on total suspended
solids (TSS) removal.

= Only the STC 450i is adaptable to function with a catch basin inlet and/or inline pipes.
*  Only the Stormeceptor models STC 450i to STC 7200 may accommodate multiple inlet pipes.
» Inlet and outlet invert elevation differences are as follows:

Inlet and Outlet Pipe Invert Elevations Differences

. - ; STC 500 to STC STC 11000 to
Inlet Pipe Configuration STC 450i 2200 STC 16000
Single inlet pipe 3in. 1in. 3in.
Multiple inlet pipes 3in. 3in. Onlypr.;g: inlet

*  Design estimates are based on stable site conditions only, after construction is completed.

*  Design estimates assume that the storm drain is not submerged during zero flows. For submerged
applications, please contact your local Stormceptor representative.

*+  Design estimates may be modified for specific spills controls. Please contact your local Stormceptor
representative for further assistance,

«  For pricing inquiries or assistance, please contact Rinker Materials 1 (800) 909-7763
www.rinkerstormceptor.com

7 MATERIALS™



(.

Stormceptor”

Appendix 2
Summary of Design Assumptions

L SITE DETAIES]

WATER  Quari7y w7 - X
(/ amémﬁw S ys Hrm - B _)

Site Drainage Area

ITotal Area (ac) 4.11

Imperviousness (%)

48 |

Surface Characteristics

Width (ft) 846
Slope (%) 2
Impervious Depression Storage (in.) 0.02
Pervious Depression Storage (in.) 0.2
Impervious Manning's n 0.015
Pervious Manning's n 0.25

Maintenance Frequency

Sediment build-up reduces the storage volume for
sedimentation. Frequency of maintenance is
assumed for TSS removal calculations,

Maintenance Frequency (months) | 12

Upstream Attenuation

Infiltration Parameters
Horton's equation is used to estimate infiltration

Max. Infiltration Rate (in/hr) 244
Min. Infiliration Rate (in/hr) 0.4
Decay Rate (s1) 0.00055
Regeneration Rate (s7) 0.01

Evaporation
lDaily Evaporation Rate (inches/day) I

0.1 |

Dry Weather Flow
|Dry Weather Flow (cfs) l

No |

Stage-storage and stage-discharge relationship used to model attenuation upstream of the Stormceptor System

is identified in the table below.

Storage Discharge
ac-ft cfs
0.000 00.000 e 5%1"##3'
0.011 00.400 '
0.134 00.600
0.339 01.000 5 Iy =
Partial Listing
7
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Storm ceptor®

LPARTICLE SIZEDISTRIBUTION::

Particle Size Distribution

Removing fine particles from runoff ensures the majority of pollutants, such as heavy metals, hydrocarbons, free oils
and nutrients are not discharged into natural water resources. The table below identifies the particle size distribution
selected to define TSS removal for the design of the Stormceptor System.

NJDEP (clay, silt, sand)

Particle Size | Distribution %ﬁgg‘l‘:‘; 3::;';‘;‘3 Particle Size | Distribution %Dr:ill?; ngé'gl‘g
pim Yo ft/s um Yo it/s
1 5 2.65 0.0012
4 15 2.65 0.0012
29 25 2.65 0.0025
75 15 2.65 0.0133
175 30 2.65 0.0619
375 5 2.65 0.1953
750 5 2.65 0.4266

PCSWHM for Stormeeptor
Grain Size Distributions

100
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&
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50

Cumulative Finer (%)
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0 & . camiE A A S eits

1 10 100 1000 16009

Grain Size (um)
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Figure 1. PCSWMM for Stormceptor standard design grain size distributions.
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STC 2400 Precast Concrete Stormceptor®
(2400 U.S. Gallon Capacity)

Stormeeptor
Frame and Cover

32'9
Grade Adjusters to |
Suit Finished Grade ‘ * 5
| -] | F ;
o 7 T I - = I L " " e 24 g OL!UEt
8 g Ao YR, sl__‘ W= g[ﬁo' 8"@ Orifice Pive
] =T Fu 5 Plate
12'@ 2 ZoE
é | P el i

Varies o] Stormeeptor ® :
Inset— ||| [
P | o (—
Inlet Weir /7 ‘7\ it Outlet

13" - £ . : ly E s
s By B e 1
- / \ Orifice bs
Nk / Plate ’ 6'3 Oil
il " DropTee  ogupypy < Access opening Port
Min. |5 InletPi P
o MELFIPE  Outlet Pipe i, (See note #2)
. 96"® X -..- " "
e ¥ nal Plan View
10» ._I“ ;‘ 4. ?.1 i M _q-:“. f : % J L
Section Thru Chamber
Notes:

1. The Use Of Flexible Connection is Recommended ai The Inlet and Outlet Where Applicable.
2. The Cover Should be Positioned Over The Outlet Drop Pipe and The Oil Port.
3. The Stormeeptor System is protected by one or more of the following U.S. Patents; #4985148,

#5498331, #5725760, #5753115, #5849181, #6068765, #6371690.
4, Contact a Concrete Pipe Division representative for further details not listed on this drawing.
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2.10 Stormwater Recharge

The proposed stormwater management system has provided groundwater recharge through
a subsurface drywells located in the lower portion of the site. This drywell will receive
pretreated runoff from the two detention and treatment systems. This drywell will consist of
precast concrete galleys set in a bed of crushed stone. The sizing has been based upon the
existing soil types and overall increase in site impervious area.

The proposed drywell has been located in an area of highly permeable soils with sufficient
depth to groundwater. Testing in this location was performed during the design of the
wastewater leach field and was witnessed by MassDEP and the Town of Sudbury Board of
Health. Field permeability tests were also performed to verify the rates used in the design.
The testing results showed coarse sand with permeability rates of 100 inches per hour.
Groundwater was encountered 66-inches below grade, or at approximately elevation 193.5.

They drywell has been sized per the Dynamic Field Method as outlined below:

Total increase in impervious area = 324,210 sq. ft.

Area of Hydrologic Soil Group B = 70,240 sq. ft. (0.35 inches x impervious area)
Area of Hydrologic Soil Group C = 253,970 sq. ft. (0.25 inches x impervious area)
Required Recharge Volume = (70,240 x 0.35)+(253,970 x 0.25) = 7,340 cubic feet
Collected Area = 93%

Adjusted Required Volume 7,340 / 93% = 7,893 cubic feet

Total Required Recharge = 7,893 cubic feet

Proposed Recharge Volume: (Dynamic Field Method)
Required Volume = 7,893 c¢.f. (0.181 acre feet)

1. Verify minimum sizing:
Equivalent 24-hour storm over 12 hours = 1.18 inches
Proposed bottom area = 1,620 sq. ft. (54'x30")
Design exfiltration rate = 25 inches/hour (lowest field value = 96 in/hr)
Maximum ponding depth = <0.1 feet

2. Calculate actual recharge volume:
Equivalent 24-hour storm over 12 hours = 2.35 inches
Proposed bottom area = 1,520 sq. ft. (54'x30")
Design exfiltration rate = 25 inches/hour (lowest field value = 96 in/hr)
Maximum ponding depth = 2.5 feet
Available recharge = 22,000 cubic feet

Pretreatment Provided: >80%
Depth to Groundwater: 4’ Min.
Drawdown Calculation:  Total storage volume = 3,600 C.F.
(3,600 C.F.)/ (25 inthr x 1/12 x 1,620 sf) = 1.1 hour
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Site Development to Detention System B
Basin - B
' / Drywell
Site development to Detention System A
Basin - A
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Subcat, {Reach Pon {Li nq Drainage Diagram for 40B Drainage Overall

Prepared by Microsoft, Printad 6/10/2016
HydroCAD® 9.10 s/n 01413 © 2011 HydroGAD Software Solutions LLC

| ClH IS et " s




40 Ul-lllll?‘bnml Typeil 2400 Rewfalieid. 18°
Pidgaied by Kool Powtand G000
TN WS AN 1NN ey e ) Carrae Tt {11 LIS S

Bumemary far Subcate hment Pr8: Site development to Basin - A

THENG A N Ve B P B up
5 H20 mino, b GO Torp B BO050A0 M 012 001 b
01 it 140

YEA ”f..mm
10y Wiaads, Gond. 19 B
N ook Doa) kIl
2 M G e Gotd MG T

i -J'!'tﬂvlw:nrr Genad 136

it 1 LG

[ l'nulrwhn “MR

T Py paveag HEGE

¥ Aot G550

B i riGC

B Drgvedioacs, MED G
L Ursontestin et esd Wid £

) Visgrt i Averize, U\ Adcaieo CFH = T

nu num-uwun Trgm it Th-be Ramiainr, 137
b‘,- roted BAVEG
“.m:w i3 nqlluﬂq'l‘i_-l_lv_mﬂwnw i Bana2
Subcalchment Pr8: Sile devolopmant 1o Basin - A
s
Typa Il 24-hr
Raoinfall=1,18"

Runoff Area=1,085,050 of
Runeff Volume=0,193 ar
'] | Runoff Dopih=0.10*
Flow Length=615'
Tewd.7 min

Ul Adjusied CN=79

[——

408 Dral Qwerail Type it debe Rinittai 1 187
Prepaned by Merosol LR WAL
1A 5 Y OYAYY N AT g Py

Pt

Furclt oy

Tope v e Bastiany

—

Summary lar Subcaiehment P
. DR} 17 Wer Vb

BCH TR meinga LR Tomg sans &
w

TEscgien

#i8% Gk Favi, Gund RED S
Td TN (ias coues Geow EGC
13 o Goed HES C

.J! nvl A Baved esds micutn & s BEG T
YaaA  £A Paved pang MRS G

5 00
—TLY -

eGd B Wﬁ;gw Awrage

kiesa 52

i

B Rrcty HEG @
B Hpeds wici

Perveun dea
47 TO% Vg Ades

Brang 1hes m NeraTes

1 h o Sope Veledly Caasety Pelontsn
76 Ti% Pervean Area 0 T " P
23218 R Aas = ¥ TR
A 4 Uncenmacted v I T TR SRR T WA T ) Cois Demag ro 0740 Prey i
. il 1 moama 1w Bhom Eqncrnieed e, b
Length  Glope Velrdy Capacty Comcrpton B G g v PO
B i AT LT Ehasom Cantaripaied Fiam, 6.0
are Shawi Fiow, Adi Sared e SO0,
Coms Corgs i 0340 PR= 300 ne 40 Towm
W oo haibes Saneerieatrd Flos, B2
BraAGiie Paium Muw 7 @1
AT Do ncentrated Flow,
LT Shaliow Concen lnmn.n
LSt
LR m mmﬂl‘!nl’lhillﬂ.ﬂ
—— Beag Q=
T T
400 Brainage Qverall Type il 24:5¢ Raintai=1 18" 408 Dnln.lz: Ovatall Tupe i Tibe Paurdaiin 400 nmm. Qverall Type 1 2be Raofalre] 10"
Pmi!ﬁrdb,hlcmw. Protes @\wlaid Py by Metiosch Prepd &KW Ptopared by Maroswh Pial #000A
" T2 A0 S ® BN €511 Bt AR Solence Tuarans i Pasq I UEPANE 813 yad141) BF01 24D i m i tamy |16 gt by AT 1) ..,.;-m o _ Rymt
Bubcatchmant Pr; Site Developmunl ta Basin - 0 Summary for Pond §P; Defention System B Pond BP: Deleniion System 0
La e L1 lowhmar KUk 0T TUN o, 1Mo Seph s 00 ) Skl
| {E’ il ek W, Vohes 810 I
i ein Gt 8 Aty P, Vakimis Bifdaf Appasai® gt fma wnin |
|| Type i 24-hr 0 I Pran & Datd 1iabe voume  Gligm Inflow Area=4.1110e ||
.| | Rainfall=1.18* I‘“’A | Fsitrg by e mtr T frane G180 e Dt | Peak Elev=1831%
| Runalf Ar 179,060 F I Faom foawe 100 10 @ 120 St Arwas 100 Elrvager dal of S!Hﬂﬂﬂlﬂﬁ ef
‘| | Runoff Volumes0.066 | - o detaotian Le T 6 Gl e O 008 af {100 o wtinm
¢ | ! RuneH Depth>0,19" i RN e T LT
’ Flow Langth=400" ! St wm}i{%ﬁuﬂr =5
A ‘ £ R
{ Tew11.8 min | 1 e:.-.c:n 047 02 6.0 Fipe »m-
| oHsa4 ! W w Tosacl €00° DX AL
| T a.uum:mm»:mwmr i
] FEN e Dt Avaditie Blinge
B |
| L R B el b Ceir
Lo —— = B it o i
v o W o b oy e e b " IR
o o B by WG B e, Vit 2t e
nmary Otk low \Kl"ﬂl(hﬂ 17w mld} W (Free Dachage)
A=Crificest e (n v Cortron D agh 3 4 M fis
FeOuNea/Biate | Corrin € Octhl
3eharpCrnuted Rectanguial Welf | Cerdicn 00 ohsj
|
408 Diamage Overall Trpe i1 2ere Ruifain . 18* 404 Qralnage Overall Typa i 2t Hundedei 8% 408 nmmgovmu Tara 0 2dete Bantyis 1 |B°
n-muﬂy HMureren PFrrren £0603016 m.pmu .., crosaft Prrtea B1650G18 Papared Bt BAENING
L L S 1Y | 19 8% E0VE B0 ermetAT) fofteace i Brapy '-;l-'{!j'_"'!_u B A rens S e (LD — Wuyh
Summary tof Pond 6P; Delention Sysiem A Summary for Pond 89; Qi Paid 5P; Brywall
AT L i ALY moahmer S s :un\nw-m eanm (i ' Ll -
S T e rhow g et 2
2 a3t ;% WEER I Vepres g:m: Arens B3N Lage 07 G ren Otos « "u.¢ 13 M W £ 0% Lags D& mn
: b e

E ) T 195 AR T Saane § 0087 063 o e 060 w4

e TRUEE G N8 Cu A St AR LD 8 Sotmgee 4003 o
& =-lr‘!wb»nm-..xw'v:|«n o (4 cl e
EEREEERTE TR R 1Y

Au Floage Sige e gt
N0 A B 1 200000 Tips Sieraa
'-—"!\-‘.'.né_'ﬂ‘f}.n' e

Ve OnficaGaats (o a
& Verl. Drifigadian  Lr 060
R O° VT BaNenle L 300
A0 B lang BharpCrinled Reetangubss Weir * [es fommacto )
0 b Hiw TR
G 2k @ 305 e,

i O Edasha g,

| Inflow Area=24.471 ac
| Ponk Elev=184.57"
| Storagend,002 cf

Ereag QO 1 TR Youres
] A B, Younes

Tiare Sgans § DO 13 peg, oo W .
Hm. S A A T08 O Bevaces ol

. Fones 07 et eovisted Tor & 1Bb {11008 af wanm)
Newe ot Lo Dm0 0074

el B L) "A!i'_':"_
n VR oA

4Ty r'_‘_'n‘m dn v.nu-m
30 S

e T B e

w1 TesNGel YA 25000 inihr Difiitralien sver Hontontsl sres

Briadidid Qulflow Vacthae 13 Ta s manITE i
SdeRalitraban (Taratos Cortnn ) 0 el

Primary CuFlie 4
g Rcarate

X

Ditigd A0 na b1 (fige Dacrage]
P O 6 i

(T’P M, 7,243 ¥ )
cm.w’”

a.@l%q oc-¥t = § 015 tF’\

=178149
Stornge=24 et

. Peald v
£ ovevflowd
an OWa v



400 Dramage Gvetall Ty 0l 244¢ Ravitaiel 33 400 Drainage Overail T bl 2ikbe Fantpis? 35° 400 Deainage cmun
Prra tui 8 by Maiason L T Proparad by Ligresah Pretel (100 m,mugz
R s YD 0200 ) e et e Foaay ST Y a S1ND B ) ey AR, fmmanite [kt |0 Ppnd My reC A B m_g_u'; B AT
Summary fo: Subcatebment Pr-g: Site dovelopment to Dasin - A 1 Subcatehimenl Pr-&: Sile dovelopment to Basin - A Surmmary lor Subcalchment Prg; it nmhmn Trg
Bt = VEtE WML Yt 1AM Deans 08y . L Lot Aot s FGcs 121 Ve ONs Cwcine gar
’ )
' 00 N LHEBTE Tere frae € B 1 vOve £ 0 01 Mg H i [ Rty 608 metuat UHEECH Ben Beame 40 D Fee = (Y 1y
e e R | | Typo 1t 24-hr ! Ty T4 e g it
Nes _p T | | Rainfalls2,35* | { L -lj_ﬂl____u!l_.wﬂm __
WEan Lon) B A " i 1161 Yo Grian e g Sded S0k i
Wty disd wSG O " Runolf Areas1,065 1950 5 ] ‘r;w M Cipsa gonr Lanet -‘;4.'.1'
+1 B4 Grans coars, Goodd BBA N w| | Runeff Valume=1.281 af & ae 10 Ww. Gindl HEE
~HE% Gaane ¢ Cugn 1S C " = F 4 Mah ved it ta & wiacts GBI
Vicaton roneraret RO & L1 | Runott Depth=0.63 41 ] Xt B iy a
Panra g i 1 i| | Flow Leagthsg1s ) 1 ddn :::: e
el g G T i Rz i
Prbigiit] J Te=2.7 min | A Vg
Frels w802 il =79 whess B2 3 Prsvdns M
G e 150 & il Ul Adjusted CN=7 e 51 T, irrrvri dred
e e———— ‘u 1 i Te Lerghh  Soce Yelasly Curesry bassigion
¥ HE A n, el v,
el R .
l lll & Urewreceg ' 0 ¥ "W " ) " " Bl " " -
Vod desai
rdd Vel CAEME Devorggem
- =L I Jheasy) Leins,
HOEmA)  pm :"HFMAF'
% 66
L]
1 oe
"M Qo 183
B8 Toasl
|
|
400 Drainage Overall Fyea 1 2inw Raminga? 38* 488 Brainage Overall Typss bl 2dbw Rauniaiia} J5° 408 pw..,ar Quarall j—_ ;M, Pamiaie 3 35°
Prapared oy Maatedof Oreed i P 1 Preted A0 Ptepared by Mherenal et G0N
FrE 2R TE SR BT D1 0RO AT it Ly dbeis || TR0 A0 61N} B TNt My Lan) Boome feetaes LT Prasd WSTAT B30 wm 01470 B by gm0 e s At S (521
Subcatchment Pr-6: Site Bovolopment to Basin - B Summary for Pond 6P: Deélention Sysiem 8 Pand 6P: Detention System B
e e Ao = J{:}I . Spperon infioe Qupin s G A5 e ez
C infie - Nolames Ted il F N
i feT T = Mo:m w g s ol Aen AN, g B S i1} 1 E;‘.;.q]
Type Wl 24-hr L4 Preag w 130D MR VoARRES azieat i Inflow Area=4.111 ac |
Rainfali=2,35" 5 M- e Teng e 4 0018 00w cie 001 s Pank Elevs184,14*
Runolf Area=179,080 sf g.‘ | P Fhve 18418 G MTiey Fart Arwan 7GRN fiprages B | Starage=5,420 cf |
Runoff Volume=0.258 a | | P Fousumon ves 1638 it 216 2% o i # i
" i ' Sontecd Main 26l L= 8 7 m {670 f1 760D | |
g Runofl Depth=0,8 | H |
! Flow Lengih=400° L]
] | B |
B30T LTt r lmb‘ﬁmr 0
| Te=116 min | e el oy O ey g |
| CN=84 1 Frsaut urnlumnn,'M| B po07s T
| u._zl-__.s'w _600 1 IO Py Meiage ba i |
i . | | BT Rl TR AV Biiinge |
| - | n .
| ot | 1 Chtet O
S i i v :-__n] B wlnmiﬁﬁﬁf‘:—nuﬂ L
T L oo i gy W 307 Ve OnflesGral | e =g

o sls Ca0GN

= sty T S8 A Bratp-Crevted Rectangulir Wew 2 (a8 Cobog iy

Frimary Qutflow MaesGl o3 £ 1302 rrs AR IBE 10 (Phe Bt irgat

F=ArQrifiemdrate 50 cwm.unmqu-m

{-Tvnueionte | Cemren 55 n
—3s8hatp-Cienled Reclingulsr Weis | Cortrots 00 eh)

400 Brainage Gverall
Prepsiod by Meiowh

£

B e A oy
Summary far Pond §P: Detention Syslem &

o e e Pt 7

Galtar TAaTiaq 333 by i p.mu mr
*‘hnq 1 *
W h.l AT SN Lege 3T
ahl»q wgnm WoheTEs n al

11y Met ind meane Tate S5ans A OLIBT by x-umh H
elans TG T SO0 A dscar 08T R L]

w F o G brga VA8 I RS0 T 0 10 (29% of oo
Tt s At R A | VS B0 6y

o Agafirage  Trpoage Qoo
A0 140 D x BEsEL

imary Eop ot oy
af\lu mumuu [T
D

'Ull‘l-ml"lll o Qi

g ShaiiGiested WecLingular Weir & ¢ <10 cvarte o)

(ot Draanis vl

o Inflow Area=24.471 ac
+| | Ponk Elev=106,82"
| Stornge=at,831 ef

|

4400 Drainage Overall Tyew b 24 v Paunfas= 5%

Propared by Merosaf Froms Gng0
< MAEH13 6 bt B Bamr
Sumaary for Pond $P..5 I
indine area IR AL I8 R e o rfens Gglin e 9 L]
e 120 “3 u!aun Vouren )
Cuffare w Vilures R e doms
Dacaona 5 wd-n l?.lm Yornee

JOENG BiBn Viksios

Tt Lgans L1000 rey. = G G
oo Cooe mm;‘ Corin o dares 1 1604 Blsigme 3004 1

H'r-nnﬂrnmulan:u-l.rﬂum
L R R

d"—l—;‘%‘uﬂ _-.-—q e —
Vees REET h B I P 1 e 83

'l 818 TEEL 30w 3090 2360 Frumateit

& 105 of Qvired« ) 209 of Brtbaaded e
800 3 4001

el o 4 i v

) 1 7. 2k 4 v
AmC Toa Auanpe Boage

rves_Garet Peic —
N’rvm_ur:umu

LA DG
#2000 i Tafliiane  aved Horironisl ares

f'll"llr‘?ull'lﬂr MarsD BTheh f i 1o
VOienibrale | Cuiniaad g

I D.edual volume
ov 4o averflow

0.5l ac. bt

GRS O

or 2277 CF. e

408 Dmnm Overall
By kL

Trpe ut Jame Rataind 340
Prepated o

LR

prdi0a g '?—“’ LE RSN Mo w o 1, _
Pand 28; Dryweil
Frliasisit

< | Inflow Area=28.581 ae
Peak Elava131,06"

Storages3,084 of il




3.2 USGS Locus Map

Ak CLEN R T E e o

iy -
&

FWILDLIEE MANAGEMES

s lHEH

1 SITE LOCATION
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Appendix A - NRCS SOIL MAPPING




Custom Soil Resource Report
Soil Map
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Custom Soil Resource Report

Map Unit Legend

Middlesex County, Massachusetts (MA017)
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
51A Swansea muck, 0 to 1 percent 57 8.8%
slopes
254A Merrimac fine sandy loam, 0to 3 25 3.8%
percent slopes
255A Windsor loamy sand, 0 to 3 0.9 1.5%
percent slopes
12558 | Windsor loamy sand, 3to 8 0.1 0.2%
| percent slopes !
256A Deerfield loamy sand, 0 to 3 4.2 B.5%
percent slopes
260B Sudbury fine sandy loam, 3to 8 11.9 18.5%
percent slopes
3008 Montauk fine sandy loam, 310 8 1.9 2.9%
percent slopes
3078 Paxton fine sandy loam, 0to 8 13.6 21.0%
percent slopes, extremely |
' stony L
307D | Paxton fine sandy loam. 1510 25 22.9 35.5%
‘ percent slopes, extremely
stony
4208 Canton fine sandy loam, 3 to 8 0.1 0.2%
percent slepes
654 Udorthents, loamy 0.7 1.2%
Totals for Area of Interest 64.5 100.0%

Map Unit Descriptions

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

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




Custom Soil Resource Report

260B—Sudbury fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 9915
Elevation: 0 to 2,100 feet
Mean annual precipitation: 45 to 54 inches
Mean annual air temperature; 43 to 54 degrees F
Frost-free period: 145 to 240 days
Farmland classification: All areas are prime farmland

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

Description of Sudbury

Setting
Landform: Terraces, plains
Landform position (two-dimensional): Footslope
Landform position (three-dimensional). Tread, dip
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Friable loamy eolian deposits over loose sandy glaciofluvial
deposits

Typical profile
H1 - 0 to 8 inches: fine sandy loam
H2 - 8 to 20 inches: fine sandy loam
H3 - 20 to 27 inches: loamy sand
H4 - 27 to 65 inches: stratified gravelly coarse sand to sand

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Capacity of the most limiting fayer to transmit water (Ksal): High (2.00 to 6.00 in/hr)
Depth to water table: About 18 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability cfassification (nonirrigated): 2e
Hydrologic Soil Group: B

18



Custom Soil Resource Report

307B—Paxton fine sandy loam, 0 to 8 percent slopes, extremely stony

Map Unit Setting
National map unit symbol: 2w675
Elevation: 0 tc 1,580 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 dzys
Farmland classification: Not prirne farmland

Map Unit Composition
Paxton, extremely stony, and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Paxton, Extremely Stony

Setting
Landform: Hills, ground moraines, drumlins
Landform pasition (fwo-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or
schist

Typical profile
Oe - 0 to 2 inches: moderately decomposed plant material
A-210 10inches: fine sandy loam
Bw1 - 10 to 17 inches: fine sandy loam
Bwz2 - 17 to 28 inches: fine sandy loam
Cd - 28 to 67 inches: gravelly fine sandy loam

Properties and qualities
Slope: 0 to 8 percent
Percent of area covered with surface fragments: 9.0 percent
Depth to restrictive feature: 20 to 43 inches to densic material
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.14 in/hr)
Depth to water table: About 18 to 37 inches
Frequency of flooding: None
Frequency of poending: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0to 2.0 mmhos/cm)
Avallable water storage in profile: Low (about 4.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s

21



Custom Soil Resource Report

Hydrologic Soil Group: C

Minor Components

Woodbridge, extremely stony
Percent of map unit: 10 percent
Landform: Ground moraines, drumlins, hills
Landform position (two-dimensional): Backslope, footslope, summit
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Concave
Across-slope shape: Linear

Charlton, extremely stony
Percent of map unit: 5 percent
Landform: Hills
Landform position (two-dimensional): Shoulder, summit, backslope
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Convex
Across-siope shape: Convex

Ridgebury, extremely stony
Percent of map unit: 4 percent
Landform: Hills, drainageways, ground moraines, drumlins, depressions
Landform position (two-dimensional): Toeslope, footslope
Landfarm position (three-dimensional): Base slope, head slope
Down-slope shape: Concave
Across-slope shape: Concave

Whitman, extremely stony
Percent of map unit; 1 percent
Landform: Depressions
Down-slope shape: Concave
Across-slope shape: Concave

307D—Paxton fine sandy loam, 15 to 25 percent slopes, extremely stony

Map Unit Setting
National map unit symbol: 2w67|
Elevation: 0to 1,570 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 145 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Paxton, extremely stony, and simifar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit,

22



Custom Soil Resource Report

Description of Paxton, Extremely Stony

Setting
Landform: Hills, ground moraines, drumlins
Landform position (two-dimensional): Backslope
Landform position (three-dimensional); Side slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or
schist

Typical profile
Oe - 0to 2 inches: moderately decomposed plant material
A - 21o 10 inches: fine sandy loam
Bw1 - 10to 17 inches; fine sandy loam
Bw2 - 17 to 28 inches: fine sandy loam
Cd - 28 to 67 inches: gravelly fine sandy loam

Properties and qualities
Slope: 15 to 25 percent
Percent of area covered with surface fragments: 9.0 percent
Depth to restrictive feature: 20 to 43 inches to densic material
Natural drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.14 in/hr)
Depth to water table: About 18 to 37 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0t0 2.0 mm hos/cm)
Available water storage in profile: Low (about 4.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C

Minor Components

Charlton, extremely stony
Percent of map unit: 9 percent
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex

Woodbridge, extremely stony
Percent of map unit: 5 percent
Landform: Ground moraines, drumlins, hills
Landform position (two-dimensional); Backslope
Landform pasition (three-dimensional): Side slope
Down-slope shape; Concave
Across-slope shape: Linear

Ridgebury, extremely stony
Percent of map unit: 1 percent

23
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Hydrologic Sail Group—Middlesex County, Massachusetts

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

6A

Scarboro mucky fine
sandy loam, 0 to 3
percent slopes

AD

14.3

4.2%

328

Wareham loamy fine
sand, 0 to 5 percent
slopes

A/D

6.9

2.0%

S1A

Swansea muck, 0 fo 1
percent slopes

B/D

23.7

6.9%

718

Ridgebury fine sandy
loam, 3 to 8 percent
slopes, extremely
stony

0.7

0.2%

254A

Merrimac fine sandy
lvam, 0 to 3 percent
slopes

13.4

3.9%

255A

Windsor loamy sand, 0 to
3 percent slopes

A

0.8

0.2%

2558

Windsor loamy sand, 3 to
8 percent slopes

A

3.2

0.9%

2586A

Deerfield loamy sand, 0
to 3 percent slopes

6.9

2.0%

2568

Deerfield loamy sand, 3
to 8 percent slopes

4.9

1.4%

2608

Sudbury fine sandy
loam, 3 to 8 percent
slopes

16.8

4.9%

3008

Montauk fine sandy
loam, 3 to 8 percent
slopes

328

9.5%

300C

Montauk fine sandy
loam, 8 to 15 percent
slopes

36.9

10.8%

3028

Montauk fine sandy
loam, 0 to 8 percent
slopes, extremely
stony

0.0

0.0%

30s5C

Paxton fine sandy loam,
8 lo 15 percent slopes

c

7.7

2.3%

3078

Paxton fine sandy loam,
0 ta 8 percent slopes,
extremely stony

c

27.3

8.0%

307C

Paxton fine sandy loam,
8 to 15 percent slopes,
extremely stony

C

121

3.5%

USDA

Matural Rescurces
Consarvation Service

National Cooperative Soil Survey

Web Soil Survey

4113/2016
Page 3 of 5



Hydrologie Sail Group—Middlesex County, Massachusetts

Hydrolegic Soil Group— Summary by Map Unit — Middlesex County, Massachusetts (MA017)

Map unit symbol Map unit name Rating Acres in AOI| Percent of AOQI

307D Paxton fine sandy loam, |C 50.5 14.7%
15 to 25 pearcent
slopes, extremely
stany

311B Woodbridge fine sandy |C/D 17.6 51%
loam, O to 8 percent
slopes, very stony

3158 Scituate fine sandy loam, | D 13.4 3.9%
3 1o 8 percent slopes

4078 Charlton fine sandy A 0.1 0.0%
loam, 3 to 8 percent
slopes, extremely
stony

4208 Cantan fine sandy loam, |A 14.9 4.3%
3 to 8 percent slopes

4228 Canton fine sandy loam, |A 6.7 2.0%
3 to 8 percent slopes,
extremely stony

422C Canton fine sandy loam, [A 6.1 1.8%
8to 15 percent slopes,
extremely stony

654 Udorthents, loamy 8.2 2.4%
656 Udarlhents-Urban land 17.8 5.1%
complex
Totals for Area of Interest 343.5 100.0%
UsDA  Natural Resources Web Sail Survey 4/13/2016

- Conservaticn Service National Cooperative Soil Surve Page 4 of 5
Y 4]



Appendix B — SOIL EVALUATION FORMS
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Commonwealth of Massachusetis
City/Town of Sudbury

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (continued)

Deep Observation Hole Number: TP-23
; ; Coarse Fragments
. . } . Redoximorphic Features ) % by Vol Soil
Depth (in.) S°";_2§2f e S;(t:)?:ta?l;:]}:niz:‘l,}h So;:_,;%ﬁ;"e it Zun;e[ Soil Structure Consis_tence Other
Depth Color Percent Gravel &g?oniss (Moist)

0-12 A 10YR3/2 LS MASSIVE | LOOSE FINE

12-24 B 2.5Y6/4 LS GRANULAR| LOOSE | MEDIUM
V.

24-108 Cc 2.5Y6/3 42 7.5YR3/6 10 S GRANULAR FRIABLE MEDIUM

Additional Notes:

PE271SE003.docx * rev. 9/14 Form 11 — Soil Suitability Assessment for On-Site Sewage Disposal + Page 13 of 17



Commonwealth of Massachusetts
City/Town of Sudbury

Percolation Test
Form 12

Percolation test results must be submitted with
Disposal. DEP has provided this form for use b
the information must be substantially the same

the local Board of Health to determine the form they use.

the Soil Suitability Assessment for On-site Sewage
y local Boards of Health. Other forms may be used, but
as that provided here. Before using this form, check with

fuportant: When - A, Site Information

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

Sudbury Station, LLC

Owner Name
124 Washington Street

Street Address or Lot #

Foxbr:l@gh MA 02035
City/Town State Zip Code
Chris Claussen

Contact Person (if different from Owner)

Telephone Number

15form12.doc- 06/03

. Test Results

Observation Hole #
Depth of Perc

Start Pre-Soak
End Pre-Soak
Time at 12"

Time at 9"

Time at 6"

Time (9"-6")

Rate (Min./Inch)

Donald A. Provencher. P.E.

12/22/2015 8:30

12/22/2015 9:30

Date Time Date Time
PT-14 PT-23
30-48 INCHES 42-60 INCHES
8:35 9:31
8:43 9:48
N/A (%) 9:46
9:49
9:53
4 MINUTES
<2 <2
Test Passed: < Test Passed: (4]
Test Failed: H Test Failed: ]

Test Performed By:

Bruce Bouck & Michelle Ly of DEP,

Witnessed By:

Comments:

-and Bill Murphey of Sudbury Board of Health

(*) Could not maintain presoak in PT-14, saturated with over 25 gallons of water in less than 15
minutes. Assume <2 minutes / inch perc rate

Perc Test » Page 14 of 17



Commonwealth of Massachusetis
City/Town of Sudbury

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposail

D. Determination of High Groundwater Elevation

1. Method Used: Obs. Hole #TP-18 & 23 Obs. Hole #TP-14
[[] Depth observed standing water in observation hole e o s
inches inches
[[] Depth weeping from side of observation hole e
inches inches
Xl Depth to soil redoximorphic features (mottles) 42 90
' inches inches
[] Depth to adjusted seasonal high groundwater (Sn) _ .
(USGS methodology) inches inches
- Index Well Number Reading Date
Sh =S¢ — [Sr x (OW; — OWmax)fOWr]
Obs. Hole # Se Sr OW, g OWmax_ OW, . Sh -
Obs. Hole # Se Se OWe OWinax OW: Sh -

E. Depth of Pervious Material

1. Depth of Naturally Occurring Pervious Material

a. Does at least four feet of naturally occurring pervious material exist in all areas observed throughout the area proposed for the soil
absorption system?

Yes ] No
b. Ifyes, at what depth was it observed? Upper boundary: 114 Lower boundary: 84 -
inches inches
c. Ifno, at what depth was impervious material observed? Upper boundary: . Lower boundary: -
inches inches

PE2718E003.docx » rev. 9/14 Form 11 — Soil Suitability Assessment for On-Site Sewage Disposal - Page 15 of 17



Commonwealth of Massachusetis
City/Town of Sudbury

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

F. Certification

I certify that | am currently approved by the Department of Environmental Protection pursuant to 310 CMR 15.017 to conduct soil
evaluations and that the above analysis has been performed by me consistent with the required training, expertise and experience
described in 310 CMR 15.017. | further certify that the results of my soil evaluation, as indicated in the attached Soil Evaluation Form,
are accurate and inf’ccordance with 310 CMR 15.100 through 15.107.

January 8, 2016

Signature of Soil Evaluator Date

Donald A. Provencher, P.E. / SE1076 June 30, 2016

Typed or Printed Name of Soil Evaluator / License # Expiration Date of License

Bill Murphy — Sudbury Board of Health Michelle Ly & Bruce Bouck - DEP
Name of Board of Health Wiiness Board of Health

Note: In accordance with 310 CMR 15.018(2) this form must be submitted to the approving authority within 60 days of the date of field testing, and
to the designer and the property owner with Percolation Test Form 12.

PE271SE003.docx « rev. 9/14 Form 11 — Soil Suitability Assessment for On-Site Sewage Disposal - Page 16 of 17



Commonwealth of Massachusetis
City/Town of Sudbury

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

Field Diagrams

Use this sheet for field diagrams:

PE271SE003.docx - rev. 9/14 Form 11 — Soil Suitability Assessment for On-Site Sewage Disposal - Page 17 of 17



Test Logs

Sullivan Connors & Associates
121 Boston Post Road

Sudbury, MA
CLIENT:  Chris Claussen DATE: 10/29/2015
PROJECT: Sudbury Crossing TIME: 12:00 PM
BY: VC
SOAK
VOLUME: 3 gal
STEADY STATE:  Yes
UNCASED WELL
PERM-1
Well Dia (a): 25 inches
Bottom Depth: 22.0 inches
Height (D): 12 inches
VOLUME (gal) TIME FLOW FLOW
Min Sec g gal/min q CF/min
START 0.00 0 0
0.25 0 5 3.000 0.401
0.25 0 10 3.000 0.401
0.25 0 16 2.500 0.334
0.25 0 20 3.750 0.501
0.25 0 25 3.000 0.401
0.25 0 29 3.750 0.501
0.25 0 35 2.500 0.334
AVG = 193.8 cm3/sec

Kfs= (C x Q) /[(2x3.14 x H2) + (C x 3.14 x a’2) +(2x3.14 xH/ SC)]
Elrick & Reynolds, 1989

Where:
C=[(H/a)/(2.074 + 0.093 x (H/a)]"0.784
Coefficent C 2.424
Flow Q 193.78 cm3/sec
pi 3.14
Head H 30.48 cm
Radii a 3.18 cm
Soail Coefficent SC 0.36 (sand)

0.073 cm/sec
206.6 ft./day
Kes=| 1033 in/hr |




Test Logs

Sullivan Connors & Associates
121 Boston Post Road
Sudbury, MA

CLIENT: Chris Claussen

DATE: 10/29/2015

PROJECT: Sudbury Crossing

SOAK
VOLUME: 3 gal

TIME: 12:30 PM
BY. __VC__

STEADY STATE: Yes

UNCASED WELL
PERM-2
Well Dia (a): 2.5 inches
Bottom Depth: 36.0 inches
Height (D): 11 inches
VOLUME (gal) TIME FLOW FLOW
Min Sec g gal/min q CF/min
START 0.00 0 0
0.25 0 5 3.000 0.401
0.25 0 10 3.000 0.401
0.25 0 16 2.500 0.334
0.25 0 22 2.500 0.334
0.25 0 28 2.500 0.334
0.25 0 35 2,143 0.286
0.25 0 42 2.143 0.286
0.25 0 48 2.500 0.334
AVG = 160.0 cm3/sec

Kfs= (Cx Q) /[ (2 x3.14 x HA2) + (Cx3.14x2a"2) +(2x3.14xH/SC)]

Elrick & Reynolds, 1989

C=[(H/a)/(2.074 + 0.093 x (H/a)]"0.784

Where:

Coefficent cC

Flow Q
pi

Head H

Radii a

Soil Coefficent SC

2.314

169.99 cm3/sec
3.14

27.94 cm

3.18 cm

0.36 (sand)

0.068 cm/sec
192.0 ft./day

Kes =| 96.0 infhr |




Test Logs

Sullivan Connors & Associates
121 Boston Post Road

Sudbury, MA
CLIENT:  Chris Claussen DATE: 10/29/2015
PROJECT: Sudbury Crossing TIME:  1:00 PM
BY: _VC
SOAK
VOLUME: _ 3 gal
STEADY STATE: Yes
UNCASED WELL
PERM-3
Well Dia (a): 2.5 inches
Bottom Depth: 36.0 inches
Height (D): 14 inches
VOLUME (gal) TIME FLOW FLOW
Min Sec g gal/min q CF/min
START 0.00 0 0
0.25 0 5 3.000 0.401
0.25 0 9 3.780 0.501
0.25 0 13 3.750 0.501
0.25 0 16 5.000 0.668
0.25 0 20 3.750 0.501
0.25 0 24 3.750 0.501
0.25 0 28 3.750 0.501
0.25 0 32 3.750 0.501
AVG = 240.5 cm3/sec

Kis= (CxQ)/[(2x3.14 x H"2) + (C X3.14xa"2)+ (2x3.14 x H/S8C)]
Elrick & Reynolds, 1989

Where:
C=[(H/a)/(2.074 + 0.093 x (H/a)]*0.784
Coefficent @ 2.624
Flow Q 240.54 cm3/sec
pi 3.14
Head H 35.56 cm
Radii a 3.18 cm
Soil Coefficent SC 0.36 (sand)

0.073 cmi/sec
206.9 ft./day
Kes=| 1034 inJhr |




Test Methods:

The testing was performed using a constant well head permeameter in accordance with the
procedures described by Elrick et al (1989), and methods developed for the Guelph Permeameter.
The single head (one-ponded) technique was performed where a small diameter borehole is
excavated, and water is supplied to maintain a constant level until a steady state flow rate has
been achieved. The steady state flow is recorded over time and the results are used to calculate
hydraulic conductivity (K.

References / Equation Source

1. Elrick, D.E., W.D. Reynolds and K.A. Tan. 1989. Hydraulic conductivity measurements
in the unsaturated zone using improved well analyses. Ground Water Monit. Rev. Vol.
9, No. 3, 184-193.

2. "Operating Instructions, Guelph Permeamter" Soil Moisture Equipment Corp. P.O. Box
30025, Santa Barbara, CA

Calevlation formulas xelated to shape factor (€). Where H; is the first water head height {em), [>35 the second water head height
iemj, @ is borehole radius (em) and »” is microscopic capillart length factor which is decided according to the soil rexture-structure caregorr.
For one-head method. onlr C; needs to be caleulated while for two-head method, €; and Cs are calculated Zang etal, 1998,

Soil Texture-Structure Category a*(cm-l) Shape Factor
- HI. / C.63>
C.l - ( i@ )
Compacted. Structure-less, clayey or silty materials such \2.102 +0.118¢( Hy /'ﬂj B
as landfill caps and liners, lacustrine or marine | 0.01 0538

sediments, etc. &

Hyy )

2.102 + 0118(/,)

C=E3

Soils which are both fine textured (clayey or silty) and

( H‘/'a )
Ci = H
1.992 +0.091(" /o)
oo )

0.623
unstructured; may also include some fine sands. et H {a
© \1992 + 0.091(%/y)
. Hj_/a L Grze
Most structured soils from clays through loams; also €= 2074 +0 093:‘H1 / ))
includes unstructured medium and fine sands. The 012 e S R
category most frequently applicable for agricultural " "{3/&
soils, €= Hay o
2,074 + 0093(72/3)
H1 / Q.75+
c -( L2 )
i § g 1= H,
Coarseand gravely sands; may also include some highly 2,074 +0.093( "/ o)/
structured soils with large and/or numerous cracks, |  0.36 Hs/ ="a%
IACIO POLes, etc, £ = ( : -)
\2.074 + 0,093/ ),




Caleulation formulas related to one-head and rwo-head methods. Where R is steady-stare rate of fall of water in reservair
(en's), Ky, is Soil saturated hydraulic conductivity (emvs), &,. is Soil matric flux potential (em=s), & is Macroscopic capillary
length parameter (from Table 2. @ is Borehole radius (enn), Hy is the first head of water established in borehols (em), - is the
seeond ead of warer established in borehale (o) and Cis Shape factol {from Table 23

-

ap G <@
One Head, i ;

= . H
RHy +wa?Cy+ 2n (=
Combined Reservoir 1 1 ( 2 )

G %G
Imﬁ:'l‘:{iiﬁ’oir @ =Ryx216 ¥ = (2 H:: +m6 Cyla + ey
b 7(2H; H:(Hy = Hy) + a*(H,C, - H:0,))
H,C-
Q‘ﬁ";ﬁ"’ G:'-—'} i "1"'|‘ i 3
Two Head. b A 1 e s a (-HiH: |_H: _‘Hl e ﬂ‘\_Hﬂ.: “H:Ci})

Combined Reservoir
Koo = G202 - 610,

_ f:Hé + IQ:C:JCi,
 2n(2Hy Ho(Hy = Hy) + @ (Hy Co — H2Cy))

3

0, =R, x 216 (2H +a=Cy)Cs

; b, = : - 0
F0 Head, T 2n(2BHL(H, = B + 0 (H,C. — HAC)))

Iuner Reservoir
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Appendix C - RIPRAP SIZING DATA




Storm Drainage Systems 11.13-5
Empirical Preformed Scour Hole Equations: /
Type 1: Scour Hole Depression = one-half pipe rise, m (ft) |44

dso= (0.0276 R,* /TW) (Q/R,>)"*¥ @.o 125R,/TW) (Q/@ (11.35)
Type 2: Scour Hole Depression = full pipe rise, m (ft)

= 2 2,5,1.333 = 2 2511333

dso= (0.0181 R,"/TW) (Q/R,™) (dso = (0.0082R,/TW) (Q/Ry™") ™) (11.36)

dso = median stone size required. m (ft)
For variables Sy, Rp,, TW and Q, sec Section 11.13.5.
Type 1 and 2 preformed scour hole dimensions (See Figure 11-15)

C =35,+6F Basin Length m (ft)

B =28, + 6F Basin Inlet and Outlet Width m (ft) (11.37)

F =0.3R, (Type ) or R, (Type 2)  Basin Depression m (ft)

Table 11-14 solves the above set of equations for Type | and 2 preformed scour holes for various

pipe sizes.

The type of riprap required is as follows:

Modified dsp <0.13m (0.42 ft)
Intermediate 0.13m (0.42 ft) < dsp < 0.20m (0.67 1)
Standard 0.20m (0.67 ft) < dsp < 0.38m (1.25 ft)
Special Design | 0.38m (1.25 ft) < dso

Reference: Report No. FHWA-RD-75-508 (“Culvert Outlet Protection Design: Computer Program

Documentation™)

el AN Kp{i“ Mlﬂﬂfj o ﬁm)
Kp=3' (Fpe =)
Q = /5 c#s /f’m’) 7*"*”’ )

May 2002 ConnDOT Drainage Manual



Storm Drainage Svystems

11.13-19
rin 18
[ —C
Endwall : -
CulvertEnd‘k\‘\ ﬂlgu quluoc
BEOR A
IS N )
Li e 5
‘?p_@m G0 ® 8%@@9@98%;% FbB ql
%ﬁ%?;%%‘% d 1 [ min
SRS O . :
IO FOVN wn (o
LEaRy '“
vl 3:1 SIDE SLOPE
Culvert End 2 PLAN VIEW
i ~—
Rp & | B 3

. / 3 { I, _&
,r:.'.'-_.:. ‘_|1 F i 06 mw, 1 d
A o= 5 o
B R QPR O f
0.3 m (1) for reinforced———--[ p— -
concrete culvert end /
150 mm (6 in.) granular fill for
Geotextile (separation) should fisld
condition warrant

modifiedintermediate riprap and
SECTION A-A

300 mm (12 in.) for standard riprap

i LEGEND

Max. insilde pipe span (non-circular seclions)

Inside pipe diameter (circular sections)

Max. inside pipe rise (non-circular sections)
Inside pipe diameter {cireular sections)

Sp=

W\‘\?\ C[a’,af' Z

Hp-

300 mm (12 in)) Modified Riprap
450 mm (18 in) Intermedliate Riprap
900 mm (36 in.) Standard Riprap

Type 1

d
F
Tyoe 2 F
c
B

Figure 11-15 Preformed Scour Hole Type 1

May 2002

Bnowo

05 R
Hp #
3$p+ 6F
28p + 6F

and Type 2

ConnDOT Drainage Manual



Storm Drainage Systems 11.13-11

OUTLET PROTECTION
OUTLET VELOCITY > 14 feet/sec or Length of Apropn exceeds limits shown on
Tables 11-12.1 and 11-13.1 r
g
Preformed Scour Hole/ ]
PIPE DIAMET SHAN (in)
(SeeFigure 11-15) | 12 [ 15 | 18 | 24 | 30 | 36 [ 142 T 48 | 54 [ 60
Ly /
Type 1 : R S N e —
B 5 6 8 10 13 15 18 20 23 25
C 6 | 8 9 12 15 18 21 24 27 30
d Depends on riprap fype(see Fi‘g,urt: 11-15)
28, 20 | 26 | 30 | 40 | 50{| 60 l 70 |1 80 | 9.0 | 100
35, 3.0 3.9 4.5 6.0 i) L 9.0 ' 10.5 | 12.0 | 135 | 15.0
F=05S, 0.5 |0.625( 0.75 | 125 \ 1.5} 1.7 2 225 | 25
Type 2 - O iy N1 T §
B 8 10 12 16 20 24 28 32 36 40
C 9 11 14 18 23 27 32 36 41 45
d Depends on riprap size (see Figure 11-1 5)
: R R kil T ———
28, 20 ) 26 | 30 ( 40 | 50 [ 60 | 7.0 | 80 | 90 10.0
3s, 30 | 39 | 45 | 60 | 75 | 90 105 | 12.0 | 135 | 15.0
F=§, 1.0 1.3 Lx | 20 ) 23 30 [ 35 ] 40 | 45 | 50

May 2002

Table 11-14.1 - Dimensions of Preformed Scour Hole (Feet)

ConnDOT Drainage Manual



Appendix D - TP-40 RAINFALL DISTRIBUTION MAPS




MESsDE
it

Commonwealth of Massachusetts
Executive Dffice of Energy & Environmental Affairs

Nt of Environmental Protection

One Winter Street Boston, MA 021 08+ 617-292-5500

Charles D. Bakar Manthew A, Beaton
Govainor Secrctary
Karymn E. Palilo Martin Suuberg

Lieutenant Govemnor Comrissionsr

MassDEP to Review Recent Studies on Preci pitation Rates in Massachusetts

The Massachusetts Department of Environmental Protection (MassDEP) is currently evaluating the new
precipitation frequency statistics published September 2015 online in the National Oceanic and
Atmospheric Administration (NOAA) Atlas 14. The existing precipitation frequency statistics referenced
in the Wetland regulations, the Hydrology Handbook for Conservation Commissioners, and the
Massachusetts Stormwater Handbook are based on Technical Paper 40 (TP40), published by the U.S.
Weather Bureau in 1961, In addition to the new NOAA study, MassDEP is also evaluating the
precipitation frequency statistics prepared by the Northeast Regional Climate Center (NRCC) at Cornell
University published online in 2008, relative to the currently used TP40 methodology.

Precipitation frequency statistics are used in calculating stormwater peak runoff rates in order to reduce
likelihood of flooding from land development and to measure the extent of vernal pools and bordering
lands subject to flooding in the absence of information from the Federal Emergency Management Agency
(FEMA). The precipitation frequency statistics are also used to determine the extent of the 10-year
floodplain significant to wildlife habitat and the extent of isolated lands subject to flooding.

In order to update the wetland regulations and incorporate the findings of these most recent studics, a
regulation amendment is needed to the Wetland regulations at 310 CMR 10.57. Concurrently, revisions
will also be needed to the Hydrology and Stormwater Handbooks which incorporate either the NOAA or
NRCC atlases in place of TP40. Preliminary MassDEP review indicates that in some cases both NOAA
and NRCC have lower precipitation than TP40, while in other cases, greater precipitation rates are
expected. MassDEP is considering the need for an Advisory Committee to review and compare cach of
the three studies. Following completion of the preliminary analysis, proposed regulatory amendments
will be undertaken consistent with Massachusetts Executive Order 562
(hLtp:z’/www.mass‘;mv/uovcmorf[c2is]atinncxcc:order/cxc::ordursfcxccutivc-ordcr-no-ié.?.luml).

In the interim. TP 40 values should continue to be used for calculating stormwater peak runoff rates
unless an applicant voluntarily chooses to use the NOAA or NRCC Atlases and the sclected methodology
has a higher precipitation value than that of TP40 for the geographic location being evaluated.

wm, Diversity b

Hus idensation is avaiiable in altermste farnst, Call Michelle Wate actor, af 617-292.5751, TTyz MassRelay Sarvico 1-800-428.2370
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Appendix E - HYDROCAD MODEL QUTPUT
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40B Drainage Overall Type Wi 24-hr 2 year Rainfall=3.20"
Prapared by Microsoft Printed 8/10/2016

HydiaCACS 0.10 w/n 01413 2011 HydraCAD Softemiy Sehitions LLE Pang 1
Summary for Subeatchment Ex1: Analysis Polnt 1 - Tributary to Hudson Road

Runoff = 02¢l583 12,10 hrs, Volumes 0.015 af, Deplh= 0.56"
Runoff by 5CS TR-20 melhod, UH=SCS, Tima Span= 0.00-72.00 hrs, di= 0.01 hrs

Typa Ill 24-hr 2 year Rainfali=3.20"

Area (sl M__Dascription
1500 65 Woods, Goad, HSG B
10,800 @1  »75% Grass cover, Good, HSG B
860 98 Paved parking, HSG B
840 94 Uneonneeled pavemanl. HSG
14000 65 ‘Weighted Average, Ul Agjusted CN = 84

12,300 87.26% Pervious Area
1,700 12.14% Impervicus Area
240 48.41% Unconnecied

Tc Lenglh  Slepe Valocly Capacity Dascriplion
min, fiel 1 fsec) {cl3)

83 50 0.ceco 018
02 50 0.3600 4.20

Sheet Flaw, A-B

Grass: Dense n=0.240 P2=3.20"

Shallew Cancentrated Flow, B-C
__Short Grass Pasture Kvs 7.0 fps

55 100 Total

Subcatchment Ex1: Analysis Point 1 - Tributary to Hudson Road

Hydregeaph

o o
e “_F Type Il 24-hr 2 year
0w Rainfall=3,20"
o % Runoff Area=14,000 sf
an £ Runoff Volume=0.015 af
i ‘,‘ Runoff Depth=0.56"
ow i Flow Length=100"
Te=5.5 min
Ul Adjusted CN=64

o
EREEE T \ﬂll‘un:dhn*an:u:l:umn:n-muwsz ' B3 &0 63 @4 40 63 70 73
Time {hours)

40B Dralnage Overall Type Il 24-hr 2 year Ranfall=3,20"
Prepared by Microsofl Printed 6/10/2016

HydroCAD®9.10 2'n 01413 © 2011 HydroCAD Saliwarg Salufiens LLC Paqn 2

Summary for Subcatchment Ex2: Analysis Peint 2 - Tributary to RR Track

Rungif = 3.7 els 12,18 hrs, Volumes 0.254 af. Copth= 0.88"
Runolf by SCS TR-20 methad, UH=5CS, Time Span= 0,00-72.00 hrs, di= 0.01 hrs
Type Il 24-hr 2 year Ralnfall=3.20"

Aren(sf) CN Daseription
1,000 85 Woeods, Good, HSG B
178,000 70 Woods, Good, HSG C
2,800 B1 =75% Grazs cover, Good, HSG B
20,500 74 >75% Grass covor, Good, HSG ¢
1,200 &8 Uncennacted pavement, HSG B
7.500 98 Unesnnectod pavoment, HSG €
211,000 71 ‘Veighted Averaga

202,300 95.88% Pervious Area
8,700 4.12% Impervious Area
8.700 100.00% Uncennected
Tc Length Slope Voloclly Capacity Description
min) L) i) (s {cls}

88 $0 0.0500 0,10
34 420 01700 2.08

Sheet Flow, A-B

Woods: Light undarbrush n= 0,400 P2= 3.20"
Shallow Concentratod Flow, B-C

Woodland Kv=5.0ps

11.9 470 Total

Subcatchment Ex2: Analysls Paint 2 - Tributary to RR Track
Hydrograph

Type Ill 24-hr 2 year
Rainfall=3.20"

Runoff Area=211,000 sf
Runoff Volume=0.354 af
Runoff Depth=0.88"
Flow Length=470"
Tc=11.9 min

CN=T1

s e AT TR
T Iﬂ“NI‘?HHIHI&:?MJIJl:]ﬂﬂl‘ulll!w!]uﬂllwummu'uﬂ

40B Drainage Overall Type li 24-hr 2 year Rainfoll=3.20"

Prepared by Microsoft Printed 6/10/2018
HydroCAl 0 w/n 01413 ©32011 HydroCAD Software Solutions LLC Page 3

Summary for Subeatchment Ex3: Tributary to Low Point

Runoff = 109¢cfs @ 12.28 hrs, Volume= 1.226 af, Dapih= 0.88"
Runcff hy SCS TR.20 method, UH=SCS, Time Span= 0.00-72.00 hrs, di= 0.01 hrs

Type lll 24.hr 2 yoor Rainfalls3 20°

Area (sf) CM__ Daseriplion
81,000 55 Woods, Good, HSG B

333000 70 Woods, Good, HSG C

258,000 74 =75% Grass cover, Good, HSG G
21,000 98 Unconnected pavement, H5G C
35000 B89 Gravel roads HSG C

729,000 71 Weighled Average

708,000 97.12% Pervious Area
21,000 2.88% Impervious Area
21,000 100.00% Unconnected

Tc Lengih Slope Valocity Capacity Dascription

(imn) _ {feel) (1) (fusac) (cfs)
53 50 0.0600 0.18

Sheet Flow, A-B
Grass: Dense n=0.240 P2=320"
Shallow Coneentrated Flow, B-C
Shert Grazs Pagture Kv= 7.0 fps
Shallow Concentrated Flow, C-D
Unpaved Kv= 18.1 fps

Shallow Concenirated Flow, D-E
Paved Kv=20.3 fps

Shallow Concentrated Flow, E-F
Shert Grass Paslure Kva 7.0 fps
Shallow Concontrated Flow, F-G
Woedland Kv=5.01ps

Shallew Coneontrated Flow, G-H
Woodland Kvs 5.0 fps

16 150 0.0530 1.81
15 200 0.0200 228
07 130 0.0230 3.08
08 40 0.0250 i
60 565 0.1000 158
25 130 00200 0.87

182 1265 Tolal

408 Drainage Qverall Type Il 24-hr 2 year Rainfall=3.20"

Prepared by Microsoft Frinted 611012016
droCADS Wn 01413 @ 2011 Hy D Softwar tions LLC Page 4
Subcatchment Ex3: Tributary to Low Point
Hydrograph
3 /| 0 Rl

Type Il 24-hr 2 year
Rainfall=3.20"

Runoff Area=729,000 sf
Runoff Volume=1.225 af
Runoff Depth=0.88"
Flow Length=1,265'
Tc=18.2 min

CN=T71

Flowr it}

L

e 2 B
a
Q286 510121820012 u:m:nul Jw:zuqu\;fqg.“mq“m"m,.
Timg



40B Drainage Overall
Prepared by Microsoft
HydroCAj 20 01413 © 2011 HydraCAD Software Sotut LC

Type lll 24-hr 2 yoar Rainfali=3 20"
Printed 8/10/2016

Summary for Subcatchment Ex4: Tributary to Abutting Northeast

Runaff . ABels @ 12.13 hrz, Valume= 0.312 af, Depth= 0.88"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0,00-72.00 hrs, di= 0.01 hrs
Typa (1l 24-hr 2 year Rainfalla3 20"

— _Area(s) CN Oescriplion
18,000 55 ‘\Weods, Gocd, HSG B
41,000 70 ‘Woods, Goed, HSG C
46,000 71 Meadow, non-grazed, HSG G
35,000 74 =75% Grass cover, Good, HSG C
3000 B85 Gravel roads, HSG B
13,000 89 Gravel roads, HSG €

& 9000 98 cancord Road
166,000 73 ‘Weighted Average
157,000 §4.58% Pervious Area
5,000 5.42% Imparvicus Area

Te Lenglh  Slope Velocity capacky Ceseription
(ef:

(min) _ {feet) () (it/see)
65 50 D.0280 0.13

Shaat Flow, A-B

Grass: Dense n=0.240 P2=320°
Shallow Concentrated Flow, B-C
Short Grass Paslure Kv= 7.0 fps
Shaliow Concentrated Flow, C-D
Waodland _Kv= 5.0 fps

14 215 0.1400 262
08 85 0,2000 224

85 250 Total

40B Dralnage Overall Type (Il 24-hr 2 year Rainfaill=3.20"

Preparnd by Microsoft Printed 6/10/2016
HyaGADRD 9,10 #/n 01413 © 2011 HydroCAD Soltwara Solutions LLC Page B
Subcatchment Ex4: Tributary to Abutting Northeast
Hydregraph
[Liwwr)
. i) (Efer)
L Type lll 24-hr 2 year
z Rainfall=3.20"
¥ £ Runoff Area=166,000 sf
7 Runoff Volume=0.312 af
£ £ Runoff Depth=0.98"
£: r’ﬁ Flow Length=350'
} Te=8.5 min
2 1 CN=73
z S
24031012 u\un!d.l‘o.l)ﬂJﬁx;maqazuqum 9754 £6 4800 62 G 0B EATE B

40B Dralnage Overall Type Il 24-br 2 year Rainfall=3.20*

Prapared by Microsoft Printed 8/10/2016
HydraCADD 9,10 v/n 01413 © 2011 HydroCAD Sottwars Sohitions LLE Pige 7

Summary for Subcatchment Ex5: Tributary to Paters Way Basin

Runaff = 19cls @ 12,11 hrs, Voluma= 0,147 af, Dopth= 1,04
Runoff by S5 TR-20 molhed, UH=SCS, Time Span= 0.00-72,00 hrs, dt= 0.01 hrs

Type ll 24-hr 2 year Rainfall=3,20"

Afea (sf) CN _ Deseriplion
43000 71 Meadsw, non-grazed, HSG C
22,000 74 >75% Grass cover, Good, HSG C
000 89 Gravel roads, HSG C
74000 74 Welghted Averagn
74,000 100,00% Pervious Area

Te Lenglh  Slepe Veluclly cepaaly Description
min) feat it sec) (cfs)

6.2 50 0.0400 D 13
1.2 210 0.1800 297

Shest Flow, A-B

Grass: Dense n= 0.240 P2= 320"
Shallow Concentrated Flow, B-C
Shon Grass Pasture  Ky= 7.0 fps

74 260 Total

Subeatchment Ex5: Tributary to Peters Way Basin
Hytragragh

[T

Type Il 24-hr 2 year
Rainfall=3.20"

Runoff Area=74,000 sf
Runoff Volume=0.147 af
Runoff Depth=1.04"
Flow Length=260"
Te=7.4 min

CiN=74

Frow et

g =
o L et R 0 TR
Q2468102151830 1724242M3032344M4 n‘--quws_u-nqu:ymnn n
Time [hows)

40B Dralnage Overall Type Il 24-hr 2 year Ralafall=3.20"
Prepared by Microsoft Printed 6/10/2016

HydraCAD® 810 o/n 01413 © 2011 HydroCAD Soltware Solutions LLE Page &

Summary for Subcatchment Ex6: Analysis Polnt § - Tributary to Undeveloped 30 Acres

Runalf = 36els @ 12,16 hra, Velumes= 0,316 al. Doptn= 0.98"
Runcil by 5C5 TR-20 meihod, UH=SCS, Time Span= 0.00.72.00 hrs, di= 0.01 hra

Typa lll 24-hr 2 year Rainfall=3.20"

—Areafsh CN Descriplion
94,000 70 Woods, Goed, HSGC
56,000 74 >75% Grass cover, Good, HSG C
18000 85 Gravalroads, HSG B
168,000 73 Welghted Average
168,000 100.00% Peorvious Araa

Te Length Slope Velocity Capacity Deseriplion
(cfs)

(min) _(feet)  (ift) (tvsec)

7.0 50 0.0300 012

Sheet Flow, A-B

Grass: Dense n=0.240 P2= 320"
Shallow Concenirated Flow, B-C
Sher Grass Paswre Kve 7.0 fps
Shallow Concantrated Flow, €-D
Woodland _Kv= 5.0 fps

1.8 170 0.0%00 1.57
21 250 0.1600 2.00

10.9 470 Talal

Subcatchment Ex6: Analysis Point 5 - Tributary to Undaveloped 30 Acres
Hydragraph

(7] Rw-ﬂ'

Type Il 24-hr 2 year
3 Rainfall=3.20"
Runoff Area=168,000 sf
Runoff Volume=0.316 af
Runoff Depth=0.98"
Flow Length=470'
Tc=10.9 min

CN=T73

Frow (et

\

T T

0 38 39 32 34 36 38 40 A7 Ad 45 285
Tune (hours)

TG G 67 G4 65 RA T T



40B Dralnage Overall
Preparad by Microsoft Printed 6/10/2016

HpdgCACD 8 10 o 01413 3 2011 HydioCAD Sotpare Salutiona LLC Page §1

Type (Il 24-hr 2 yoar Rainfali=3.20*

Summary for Subeatchment Ex7: Off-site South of Concord Road

Runoll = G28cls @ 12,63 hrs, Volumes= 8,879 af, Depth= 0,83"

Runalf by SCS TR-20 mathod, UH=8CE, Time Span= 0.00-72.00 hrs, dt= 0,01 hrs
Type Il 24-hr 2 year Rainfall=3.20"

—Amagsn CN_Dessription

70,700 30 Woods, Good, HSG A
213,700 55 \Weods, Good, HSG B
1.691.800 70  Woods, Good, H5G C
1462,100 77 Weods, Good, HSG D
1,203,300 79 1acro lots, 20% imp, HSG C
321,700 84 1 aere lots, 20% imp, HEG D
s 847,600 67 Udonhonts, 30% imp, HSG A
5610800 72 Woighted Average
5111820 91.10% Pervious Area
499,280 B.50% Imperviaus Area

Tc Langth  Slepe Velocily Capacily Ceseription
min}__(feot ) itvsee) cfs
T4 50 0.0600 .10

Sheot Flow, A-B

Woods: Light underbrush n= 0.400 P2=3.20"
Shallow Concentrated Flow, B-G

Woedland Kv= 50 fps

Shallow Concentrated Flow, C-0

Shor Grass Pasture  Kv= 7.0 fps

152 3,200 0.0050 a6z 2112 Trap/Vee/Rect Channel Flow,

el \W=5.00' D=1.00° Z= 1,0 Top.We7.00'

n= 0025 Earih, clean & winding

4.0 1450 01200 1.73
4.1 300 0.0300 1.21

41.2 5000 Total

40B Drainage Overall Type Il 24-hr 2 year Rainfall=3 20*

Prapared by Microsoft Prnled 8/10/2016
HydioCADD 6,10 wn 01413 © 3019 HydreCAD Safrware Solulions LLG Bage 10

Subcatchment Ex7: Off-site South of Concord Road

Hydragtaph

1

:' # Type Il 24-hr 2 year

w Rainfali=3.20"

ey Runoff Area=5,610,900 sf

4 Runoff Volume=9.979 af
ge Runoff Depth=0.93"
B Flow Length=5,000'

i Tc=41.2 min

o CN=72

El

:‘ : R T T T

O 2 46 51012 1161420 1224 76 70 20 32 14 36 39 40 47 44 40 4320 57 54 14 50 00 03 84 05 €4 10 13

Time (hours)

40B Dralnage Overall Type (il 24-br 2 year Rainfall=3.20"
Preparad by Micresoft Printed 6/10/2016
HydnCADD 8.10 = 413 ©2011 HydmCAD Software Solutions LI Page 11

Summary for Subcatchment Ex8: Off-site North of Concerd Road

Runofl = 9.Bcfs @ 12.55 nrs, Velume= 1.719 al, Depth= 0.48"
Runoff by 8CS TR-20 malhed, UH=8CS, Time Span= 0.00-72,00 hrs, dl= 0,01 hrs
Type Il 24-hr 2 yoar Ranfall=3,20"

Area (sf)  CN__ Description

217.000 30 ‘Woods, Good, HSG A

336,500 55 Weods, Good, HSG B

400400 70 Waeds, Good, HSG G

284,800 77 ‘Woods, Good, HSG D

3B1.900 79 1 acre lols, 20% imp, HSG ©

167 800 9 __Pasture/grassiandirange Good HSG A
1868400 82 Waighted Average
1,782,020 95.91% Porvious Area

76,380 4.09% Impervious Area

Te Langth  Slepe Valecily Copacily Daseriplion
_tefs)

) (eet) (vl (ffsec)
1.5

50 00700 on

Sheet Flaw, A-B

Waeds: Light underbrush n= 0,400 P2= 320"
Shallow Cancontrated Flow,

Weodland Kve 5.0 ips

Shallow Concentrated Flow,

Woodland Kv= 5.0 ips

1.5 250 0.cos0 2.82 10,73 TrapVeelRect Channel Flow,

BotW=5.00' D=0.6T Zs 1.0 Top. s 34’

% 0.025 Earih. clean & winding

52 40 0.0480 110
153 80 0.0110 0.52

285 1,120 Talal

40B Dralnage Overall Type Nl 24-hr 2 yoar Rainfali=3.20"
Prepared by Microsoft Printed 6/10/2016

HydioCAD®R 9.10 sin 01413 & 2011 HydreCAD Soliwara Salulions LLC Page 12
Subcatchment Ex8: Off.site North of Concerd Road
Hydrograph

e
p Type Il 24-hr 2 year
Rainfall=3.20"

Runoff Area=1,868,400 sf
Runoff Volume=1.719 af
Runoff Depth=0.48"
Flow Length=1,120'
Tc=28.5 min

CN=62

Fiaw jch)
=

e R st

':.‘lzﬂu:ﬁ.\.‘MuJuwa:«uoauwsr:-in'.s.-on;o:mumr,~
Tirte [hour}

o L
824 88wl



408 Drainage Overall Type (Il 24-hr 2 year Rainfall=3.20"
Prepared by Microsoft Printed 6/10/2016
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Summary for Reach 1R: Analysis Point 3 - RR Cressing

Infiow Area = 16.736 ac. 2.88% Imparvious, Inflow Dapth= 0.00° for 2 year ovent
Inflow = 00¢cfs @ 0.00 hrs, Volumas= 0.000 ar
Cutflow = 00cls@ 000 hrs, Volume= 0.000 af, Alten= 0%, Lag= 0.0 min
Rauting by Stor-Ind+Trans methed, Time Span= 0,00-72.00 hrs, di= 0.01 hrs
Raach 1R: Analysis Peint 3 - RR Crossing
Hydregraph

Inflow Area=16.736 ac

Flow puty)

40B Drainage Qverall Type il 24-hr 2 yoar Raintali=3.20°

Prepared by Microsoft Printed 6/10/2018
droCAD® 910 wn 01413 © 2011 HpdroCAl ftwire Solutions LLC Page 14

Summary for Reach 2R: Mineway Brook Section 2

Inflow Aream  134.318 ac,  8,89% Impervious, Inflow Depth= 0.85" for 2 year evant
Inflaw = 186¢ls@ 13.61 hrs, Volumas 9.501 af
Qulllow = 186¢els @ 1375 hrs, Volume= 8,501 al, Altan= 0%, Lag= 8.2 min

Rouling by Ster-Ind+Trans methed, Time Span= 0.00-72.00 hes, di= 0.01 hes
Max. Velocity= 5.10 fps, Min. Travel Time= 4.9 min
Avg. Velocily = 2,30 fps, Avg, Travel Time= 10.9 min

Peak Starage= 5472 of @ 13,86 hrs
Average Depth ai Peak Storage= 0.68°
Bank-Full Depth= 1.28', Capacity at Bank-Fulls 48,4 cfs

5.00' x 1.25' deep channel, n= 0,025 Eanh, clean & winding
Slide Stope Z-value= 0,57 Tep Widih= 6,25
Length=1,500.0' Slopa= 00160 %

Inlet Invert= 152.00°, Oullet Invert= 188,00°

Reach 2R: Mineway Brook Section 2

Hydrograph
/-"
" Inflow Area=134.318 ac
i Avg. Flow Depth=0.68'
s Max Vel=5.10 fps
" n=0.025
oo L=1,500.0"
iy $=0,0160 "'
: Capacity=49.4 cfs
ile 5 s
02488100 HEOWRM T

4DB Drainage Ovaerall Type Ill 24-hr 2 year Rainfall=3.20"

Frepared by Microsofl Printed 5/10/2016
HydtaCAD® 910 sin 01413 © 2011 Hydr Soltware Sclutions LLE Paga 15

Summary for Reach 3R: Mineway Brook Section 1

inflow Area = 128.809 ac, £.90% Impemvicus. Inflow Depth = 0.85" for 2 yoar avent
Inflaw i 18.0efs @ 13.67 hrs, Volumes 9.087 af
Culllow = 18.0cts @ 13.88 hrs, Volume= 0.097 af. Attan= 0%, Lag= 17 min

Routing by Stor-Ind+Trans mathod, Time Span= 0.00-72.00 hrs, di= 0,09 hrs
iax. Valotity= 7,22 1ps, Min, Travel Time= 1,0 min
Avg. Velacily = 4.40 fps, Avq. Travel Time= 1.7 min

Peak Storage= 1,123 of @ 13.68 hts
Avaraga Deplh at Peak Storage= 0.48°
Bank-Full Qepthe 1,00°. Capacity at Bank-Fulls 59.8 ofs

500" x 1.00° deep channel, n= 0.025 Eanh, clean & winding
Sido Siepe Zvalua= 0.5 Top Width= &,00'

Length= 450.0' Slepe= 0.0432 %

Inlal Invert= 213,70, Qutlet Invart= 192.00°

Reach 3R: Mineway Brook Section 1
Hydragraph

o Wizrrry GES
Inflow Area=128.809 ac
Ava. Flow Depth=0.48"
Max Vel=7.22 fps
n=0.025

.=450.0°

S=0.0482""
Capacity=59.8 cfs

EmRRAR

24440 AN B2 180 LA GO KD P B4 € 30 1T

= d B8 WRie N

14 a8
Time {fauin]

40B Drainage Overall Type Wl 24-ti 2 year Rainfali=3.20"
Prepared by Microsoft Prinlod 6/10/2016
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Summary for Reach 4R: Overland to Mineway Brook - Section 2

Inflow Area = 3,857 mc.  0.00% Impervious, Inflaw Dapth = 098" for 2 year avent
Infiow L] d3cla @ 12.26 hrs, Volumes 0216 af
OQuilew = 18¢cl3d@ 12.94 hrs, Velume= D316 af, Allen= 43%, Lag= 408 min

Reuting by Stor-Ind+Trans method, Time Span= 0.00-72.60 hrs, dt= 0.01 hrs
Max, Valocity= 0,48 fps, Min, Traval Timas 24,5 min
Avg. Valscity = 0.22 fps, Avg. Travel Time= 52.0 min

Poak Storage= 2,771 ¢f @ 12.53 hrs.
Average Dapih at Paak Slorage= 0,16'
Bank-Full Dopth= 4.00°, Capacily at Bank-Fulls 1.499.6 cfs

Custom cross-saetion, Lengihs 700,0° Slope= 0.0143 7
Caonslant n= 0,100 Very weedy roachas wipcols
Inlat Inven= 180.00°, Outlot Invert= 170.00"

t
Offsel Elevalion Chan.Depth
(faaty (feal) (featy
-100.0 4.00 0.00
-10.00 0.00 4.00
0.00 0.00 4.00
10,00 0.00 4,00
120.00 4.00 0.00
Depih End Area Penm, Storage  Discharge
feal isq-1i foat cubic-faet cfs
Qa0 0.0 200 0 0.0
4,00 s000 2302 350,000 1,489.6



408 Drainage Overall Type I 24-hr 2 yasr Rainfali=3,20"
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Reach 4R: Overland to Mineway Brook - Section 2
Hydrograph

Inflow Area=3.857 ac
Avg. Flow Depth=0.16"
Max Vel=0.48 fps
n=0.100

L=700.0'

$=0.0143 "
Capacity=1,489.6 cfs

Flow gen}

= AR i
244 10 4050 52 64 64 88 00 62 7 68 2D 76 7

40B Drainage Overall Type Iii 24-hr 2 year Rainfall=3.20"
Prepared by Microsoft Prinled &/10/2018
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Summary fer Reach 5R: Overland to Mineway Brook Section 1

Inlew Area = 3.857 ac, 0.00% Impervious, Inflow Depth = 0.98" far 2 year evant
Inflow = 35cls @ 12.16 hrs, Volumes 318 a
OQutflow = 33efs @ 12.26 hrs, Volume= 0.316 of, Attens 5%, Lag= 5.6 min

Routing by Stor-ind+Trans mathed, Time Span= 0.00-72.00 hrs, di= 0.01 hra
Max, Velocily= 0.93 fps, Min. Travel Time= 3.2 min
Avq. Velocity = 036 fps, Avg, Traval Time= 8.8 min

Poak Slorage= 648 of @ 12.20 hrs
Average Daplh at Paak Sterages= 0,12
Bank-Full Depth= 1.00', Capacily at Bonk-Full= 247.0 cfs

Custom cross-section, Lengih= 180.0' Slope=0.1000 7
Constant n= 0.100 Heavy timber, low balow branches
Inlet Invert= 188.00°, Outlet Inver= 180.00'

b4
Olfset  Elavation Chan.Deplh
el feel; feet]
-100.00 1.00 0.00
-10,00 0.00 1.00
0.60 0.00 1.00
10.00 0.00 1.00
100.00 1.00 0.00
Depth End Area Panm. Starage Discharga
fa - fa cubie-fast (HE)
0.00 0.0 20,0 a 0.0
100 1100 2000 19,800 34r.o

40B Drainage Qverall
Prepared by Microseft
HydroCADD 8.1 413 2011

Type i 24-hr 2 yaar Rainfall=3,20*
Prinled 6/10/2016
AD Saftware ns LLE Paga 19

Reach 5R: Overland to Mineway Brook Section 1
Hydregraph

Inflow Area=3.857 ac
Avg. Flow Depth=0.12'

Max Vel=0,93 fps

n=0.100

I L=180.0'
] S$=0.1000 '/
Capacity=347.0 cfs

40B Drainage Overall
Pr:pamd by Microsoft
il

HydreCAD® 0.10 w/n 01413 22011 HydraCAD Softwara Solutions LLC

Summary for Reach 10R: Analysis Point 4

Type W 2a-hr 2 year Rainfall=3.20"
Printed 6/10/2018
P

Inflow Area = 5.510 ¢,  3.75% Impervious, Inflow Depth = 0.88° for 2 year event
Inflove = 3Befs @@ 12,13 hrs, Volumes= 0.403 af
Ouiflow = 3Bels @ 1213 hrs, Volume= 0.403 af, Alten=0%. Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0,00-72.00 hrs, di= 0.01 hrs

Reach 10R: Analysls Point 4
Hydrograph

Inflow Area=5.510 ac

Frow fefa)

R 5 SR IR

= e R e

rasa IMHHG|u=ﬂ:"::4:1.‘”1!::.“;\41“3-“-mumﬂuhumnuuumr:
Time [hours)

a!
[
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40B Drainage Overall

Prepared by Microsoft
Hymec.qm; 10 9/n 01413 & 2011 HydreCAD Sofaware Sehulians LLE

Summary for Pond 1P: Existing Low Point

Inflow Area = 16.736 ac.  2.08% Impervious, Inflow Depth = 0,88 for 2 yaar event

Infiaw = 10.9¢l5 @ 12.28 hrs, Volume= 1.226 af

Qutfiow = 30cls @ 12.81 hrs, Volume= 1.225 af, Allen=73%, Lag= 37.7 min
Discarded = J0els@ 12.91 hrs, Volume= 1.225 of

Primary = 0.0cls@ 0.00hrs, Volume= 0.000 af

Routing by Stor-Ind mathod, Time Span= 0,00-72.00 trs, di= 0.01 hrs / 2
Peak Elov=176.99'@ 12.91 vs SurfArea= 15612 s/ Slorage= 16,177 ef

Plug-Flow detention lime= 67.3 min eateulated for 1.224 al{100% of inflow)
Centar-of-hass del. time= 67.3 min ( 950.8 - 8835 )

Volumea nvarl Avail.Slorage  Starage Description

# 174,600 18,015¢l  Area A-1 (Prismalic) Listed below (Recalc)
a2 176.00° 7353 ¢l Area A-2 (Prismatic) Listod balow {Recalg)
#3 177.650' 82925 Araa A-1 [P ic) Listad belew (Recalc) -Imparvious
108,283 ¢f Talal Available Slorage
Elevation Surf.Area Inc.Slora Cum.Stiora
Teet B0l cuble-faal) cuble-fael
174,50 40 0 a
175.00 2280 680 580
175.50 5,420 1,825 2,505
176.00 6,550 3,063 5,598
178.50 1,770 3,580 9,278
177.00 8,840 4,108 13,380
177,80 2,800 4.635 18,015
Elevalion Surl.Area Inc.Slore Cum.Stora
(foet) {801t} (cubic-fest) {cubic-feel)
176.00 10 Q 0
176.50 2,400 603 603
177.00 7,100 2376 2,978
177.50 10,400 4,375 7.3583
Elavation Surf Aroa Ing.Store Cum.Store
fael ag.it cubic-fa cuble-foe
177.50 20,300 a 0
178.00 25,700 11,500 11,800
178.50 40,800 18,650 28,150
179.00 55,100 24,000 52,150
179,50 68,000 30,775 82,825
Cevice Routing Invent  Oullet Devicas
#1  Primary 178.60° 12.0'long x 5.0° breadth Broad-Crested Reetangular Wair

Head (feel) 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 2,70 268 286 2.66 265 285 265
285 267 266 2,68 2,70 2.74 2.79 2,88

Type ill 24-hr 2 year Rainfali=3.20"
Printed G/10/2016
Page 22

40B Drainage Overall
Prepared by Microsoft

HydroCAD® 9,10 sn 01413 # 2011 HycroCAD Salhware Salutions LLG

#2  Disearded 174,50 8,270 in/hr Exflltration over Surface area

DQiscarded OutFlow Maxe2.0 ¢fs @ 12.91 hrs HW=176.09' (Fras Diseharga)
Tz=Exfiltration (Exfiltration Centrels 3.0 cfs)

Primary QuiFlow Max=0.0 cf3 @ 0.00 hrs HW=174.50" (Frea Discharge)
"Broad-Crested Reetangular Welr ( Controls 0,0 <fs)

Pond 1P: Existing Low Point
Hydrograph

i =}
Inflow Area=16,736 ac | |5k~
Peak Elev=176.29'
Storage=16,177 cf

[ i

L z 2
8236802418 1830223470 2938 52 24 35 3540 47 44 48 48 £0 57 £4 59 53 00 02 64 4568 10 12
Time (hours)

40B Dralnage Qverall Type Il 24-br 2 year Rainfall=3.20"
Prepared by Micrasoft Printed 8/10/2018
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Summary for Pond 2P: Peters Way Low Point

Inflow Area = 1,699 ae, 0.00% Impervious, Inflow Depth= 1.04" for 2 year event

Inflow = 1.9¢ls @ 12.11 hrg, Volumo= 0.147 af

Cutflow = 06¢cls @ 1251 hrs, Velumes 0.091 af, Atlon= 69%, Lag= 23.7 min
Primary = 06efs @ 1251 hrs, Volume= 0.091 af

Reuting by Slor-Ind method, Time Span= 0,00-72 00 hys, di= 0,01 hrs
Feak Elove 212.38' @ 1251 hrs Surf.Aren= 1,62981 Storages 2,561 ¢f

Piug-Flow detention lime= 205.6 min calculated for 0.091 af (2% af inflow)
Cenler-of-Mass del. time= 38.2 min { 9516 - 853.4 ]

Velume Invet  Avail.Slorage Storage Deseriplion

[ Z08.60' 12,859 ¢l Custom Stage Data (Conic) Listed balow (Recale)

Elevation Surl Area Inc.Slera Cum.Stora Wel.Area
lagl 8 [Eubie-feal cuble-feel 3G

208,60 50 0 o 50

210.00 400 276 278 408

212,00 1,400 1,888 1975 1,427

214.00 2,800 4120 6,005 2,863

216,00 4,000 6,784 12,859 4,132

Devica Routing Invert Outlet Davicos

#1 Prmary 212.30° 10.0'long x 10.0° breadth Broad-Crested Rostangular Welr
Head (feat) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Ceal. (English) 249 255 2.70 260 268 260 267 264

Primary QuiFlew Max=05 cls ¢ 12.51 hrs HW=212.38° (Free Discharge)
t Crosted Wair (Welr Controls 0.6 cfs @ 0.71 fps)

408 Dralnage Overall Type lll 24-hr 2 year Rainfail=3,20°
Prepared by Microsoft Printed 8/10/2016
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Pond 2P: Paters Way Low Point
Hydrogragh

I

Inflow Area=1.699 ac
Peak Elev=212.38"
Storage=2,551 cf

Pl jjeta)
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Summary for Pond 3P: Analysis Polnt 6 - Rallraod Culvert

inflow Arga = 181.087 ac,  7.41% Imparvious, Inflow Depth = 0,78" for 2 year event
36

Inflew L] 24.3cls @@ 12.93 hra, Volume= 11.536 ar
Oulllow = 22Becla @@ 11.47 hrs, Volumas 11,636 af, Afien= 6%, Lag= 32.4 min
Primary = 228cls 0 13.47 hes, Volumes= 11.536 af

Routing by Stor-Ind method, Time Span= 0.00-72,00 hrs, di= 0.01 hrs
Peak Elev= 170,62 D 12.47 hes  SurlArea= 22,508 sf  Slorage» 11,006 of

Flug-Flow detention lime= 5.2 min calculated for 11,536 af (100% ef inflow)
Center-of-Mass del, lime= 5.2 min ( $83.0-977.8)

Volume Inverl__Avail Storags _Storage Description

#1 168.70" 2421665 cl  Custem Stage Data (Prismatic) Listed below (Recalc)

Elevation Surl. Area Inc.Stare Cum.Stere
5 cubic-f cublc-fea
188,70 100 0
170.00 4,000 2,665 2,885
172,00 65,000 69,000 71,685
174.00 280,000 345,000 416,885
176.00 520,000 800,000 1.216,665
178.00 695,000 1.215.000 2,431,665
evice  Routin litvi Qullet Devices

#1 Prmary 188.70" 36.0"W x 30.0" H Box Culvert L= 50.0° Ke=0.200

Infet / Outlet Invert= 168,70/ 168.20' S= 0.0100'" Ce= 0.900
n= 0,022 Earth, clean & straight

Primary OulFlow Max=22.8 ¢fs @ 1347 hrs HW=170.62" (Free Discharge)
T i=culven (Barrel Conlrols 22.8 ofs @ 5.27 fps)

40E Drainage Overall

Praparad by Migrasaft
HydraCADD 8.10 w/n 0

Type Nl 24-tr 2 yaar Rainfall=3.26"
Printed 610/2016
idraCAD Software S LLE Page 27

Summary for Pond 4P: Concard Road Culvert

Inflow Area = 128.809 ac, 8.90% Impervious, Inflow Dapth = 0.93" for 2 year evont

Inflow = E2Befsdd 1283 hrs, Voluma= 9,979 af
Culflew = 18.0¢cls @ 1367 hrs, Velumes 9.097 af, Alton= 71%, Lag=622mn
Primary = 130¢cls @ 13867 hrs, Volumo= 9,097 af

Rouling by Stor-Ind methed, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elove 217,02 & 13.67 hrs  Surl.Area= 165,045 81 Storage= 149,306 cf

Flug-Flow detention time= 120.4 min calculated for 8.087 af (91% of infiow)
Cenler-of-Mass det. time= 76.6 min ( 578.0 - 901.4)

Velume Invert  AvailSterage Storage Dascription

o 214.00° 2,610000¢f  Custom Stage Data (Prismatic) Listed below (Recnlc)
Elavation Surl.Area Inc. Stere Cum.Store
{aat) {sq-fi} {eubic-faet) (cubic-feet)
214.00 20,000 a 0
216.00 30,000 50,000 50.000
218.00 285,000 325,000 376,000
220.00 556,000 851,000 1,226,000
222.00 828,000 1.284,000 2,610,000
Davice  Reuting Inverl _Cutlet Devices
#1 Pomary 213.85° 240" Round Culvent L=T76.0' Ke= 0,500
Infet / Oullal Inveris 213.85'/ 213.66' S=0,0025'7 GCe=0.500

n=0,013

Erimary QuiFlow Maxs18.0 cfs @ 1367 his HWs217.02 TW=21560 (Fixad TW Elavs 215800
=1sCulvert {Inlet Conirals 18.0 cfs &8 5.74 fps)

40B Drainage Overall Type Ill 24-hr 2 year Rainfali=3.20"
Prepared by Microsoft Printed 6/10/2016
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Pond 3P: Analysis Point 6 - Rallraod Culvert
Hydrograph

Inflow Area=181.067 ac

Peak Elev=170.62"

Storage=11,008 cf

36.0" x 30.0"

Box Culvert

n=0,022

L=50.0'

5=0.0100 V'

40B Drainage Overall Typa Wl 24-hr 2 year Rainfall=3.20"
Frepared by Microsaft Printed 6/10/2016
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Pond 4P: Concord Road Culvert

i LT I-EP.“;.”..I
b jﬁj Inflow Area=128.809 ac
i , Peak Elev=217.02'
i Storage=149,396 cf
0 240"
e Round Culvert
b n=0.013
Y L=76.0"
= $=0.0025 "'
"
" 7-1
13 e = PR i i
j e i 2 e i o ik 2
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Summary for Subeatchment Ex1: Analysis Point 1 - Tributary to Hudson Road

Runoff = 05cls @ 12.00 hrs, Volume= 0.039 af, Depth= 1.45*
Runefl by 5C5 TR-20 method, UH=SCS, Time Span= 0,00-72.00 hrs, di= 0.01 hrs
Type lll 24-hr 10 year Rainfali=4,80°

Area (s) CMN __Description
1,500 56 Woods, Good, HSG B
10,000 61 =75% Grass cover, Good, HSG B
860 98 Paved parking, HSG B
840 98  Unconnectad pavement, HSG B
14.000 65 Weighled Average, Ul Adjusted CN = 84

12.300 07.26% Pervious Area
1.700 12.14% Impervious Arca
a40 49.41% Uncannecled

Te Length Slope Velocily Capacity Deseription
min| feal 111, (TETT (els)
53 50 D.0800 0.18

Sheat Flow, A-B

Grass: Dense n=0240 P2=3.20"
Shallow Concantrated Flow, B-C
Shon Grass Pagture Kv=701ps

02 50 0.3800 4.20

55 100 Tatal

Subcatchment Ex1: Analysis Paint 1 - Tributary to Hudson Road

40B Dralnage Overall Type I 24-br 10 year Rainfall=4,80*
Prapared by Microsoft Prnted &/10/2016
HydroCADD 8.10 win 01413 © 2011 HydroCAD Soltware Solulions LLE Page 2

Summary for Subcatchment Ex2: Analysis Point 2 - Tributary to RR Track

Runoff = 90ciad@ 1217 hrs, Volume= 0.794 af. Depth= 1.67"
Runoff by 5C8 TR-20 methad, UH=SCS, Time Span= 0.00-72.00 hrs, di= 0.01 hrs

Type Il 24:hr 10 year Rainfall=4,60"

Arep(s) CN  Description
1000 55 Woods, Good, HSGB
178,000 70 Weods, Goad. HSG &
2800 61 >75% Grass cover, Good, HSG B
20500 74 =>75% Gross cover, Good, HSG C
1200 98  Uncennacled pavemenl, HSG B

7500 98 Unconnecled pavemenl, HSG €
211,000 71 Weighted Average

202,300 45.88% Pervious Area
8,700 4.12% Impervious Area
B,700 100.00% Unconnected

Te Length slm Vllucny Capacity Description
min feal) fifanc) icls)

a5 50 0.0500 0. 10

Sheet Flow, A-B

Waads: Light underbrush n=0.400 F2= 320"
Shallow Concentrated Flow, B-C

Waadland Kv= 50 fps

a4 420 0.1700 2.06

1139 470 Total

Hsrarh Subcatchment Ex2: Analysis Point 2 - Tributary to RR Track
(151 Ilm _m Hydragraph
08 Type Ill 24-hr 10 year [EE)
= e
as Rainfall=4.80 Type lll 24-hr 10 year
i Runoff Area=14,000 sf Rainfall=4.80"
o Runoff Yolume=0.039 alil' | Runoff Area=211,000 sf
i ¥, Runoff Depth=1.45 [ Runoff Volume=0.794 af
- L -
& o Flow Length=100 ' g Runoff Depth=1.97"
= Te=5.5 min | 1 Flow Length=470"
b Ul Adjusted CN=64 Te=11.9 min
3] CN=T1
(128 :
o o A i i S o 0 o o |
a2 nnc10lzu|nh'ﬂz.'\-l7u?ﬂ::l:"$:||r:::‘h-uh-swa!hmuwuumumu .«f”;:, o o e e
°l| ?J 4 B 1012 14 10 1A 20 2, 1"I'I‘llﬂ}:lmu&\diﬂdﬁlllnAu!ﬂS‘HMHWIMuo‘! l‘AT"
1
408 Drainage Overall Type 1l 24-hr 10 yoar Rainfall=4.60" 408 Drainage Overall Type ] 24-hr 10 yoar Rainfali=4.80"
Prapared by Microsaft Printed 6/10/2015 Prepared by Microsolt Frintad G/102016
draCADE 910 win 01413 2011 HydiaCAl ro Solutions LLE Pago 3 HydroCADD 9.10 =/n 01413 @ 2011 HydroCAD Software Sclutions LLG Page 4
Summary for Subcatchment Ex3: Tributary to Low Point 1 Subcatchment Ex3: Tributary to Low Point
Runeff - 264 efs @ 12.26 s, Volume= 2.743 af, Depth= 1.97° | Hyarogragh
Runoff by 5C5 TR-20 method, UM=5CS, Time Span= 0.00-72.00 his, dl= 0,01 hrs 2
Type Il 24-hr 10 year Rainfali=4,80° % Type Il 24-hr 10 year
Aroa (s N Deserplion : 2 Rainfall=4.80"
B1000 55 Woads, Good, HSG B 5 =
313000 70 Woods, Good, HEG C 2 & Runoff Area=726,000 f
258000 74 =75% Grass cover, Good, HSG C o ; Runoff Volume=2.743 af
21000 98 Unconneeted pavement, HSG C g 4 = "
36000 89 Gravel roads, HSG C 1 | Runoff Depth=1.97
?29.838 ] V\;ﬂl‘ghlﬂd Avarage g ] Flow Length=1,265'
708, 87.12% Peérvious Area i £ i
21,000 2,86% Imparvious Araa s A Tc=18.2 min
21,000 100,00% Unesnnacted "
Tc Lenglh  Slope Vc.lac!ly Capacily Description af
(min)__{feet) () (wsec) (et 5
5.3 50 0.0800 0.16 Sheet Flow, A-B 3 bens
Grass: Dense n= 0.240 P2=3.20" L

1.8 150 0.0520 1.61 Shallew Concentrated Flow, B.C
Sherl Grass Pasture Kv= 7.0 fps
Shallow Concanirated Flow, G-D
Unpaved Kv=18.11ps

Shallow Conceniraled Flow, D-E
Payad Kv= 203 fps

1.5 200 0.0200 228
a7 120 00230 o8

06 40 00250 wm Shallow Concentrated Flow, E-F
Short Grass Paslure Kve 7.0 fps
(] E05 01000 58 Shallow Concentraled Flow, F-G

Woedland Kv= 5.01/ps
Shallow Concentrated Flow, G-H
‘Weedland Kve 50 fps

2.5 120 0.0300 oa?

182 1285 Telnl

i Z 2 2 ey
2 3436 HJUI}“J@-.WWS!J-JEI?MMM!D"
Time fnauint

@ 21488 IDIJ 141610 20 5224 8 28



408 Dralnage Overall Type il 24-hr 10 year Rainfali=4,80"
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Summary for Subcatchment Exd: Tributary to Abutting Northeast

40B Drainage Qverali Type )l 24-hr 10 year Rainfall=4.80"
Preparad by Microsoft Printed 6/10/2018
HydroCAD® 9,10 #/n 01413 @ 2011 HydroGAD Seftware Salulions LLE Page &

Subcatchment Ex4: Tributary to Abutting Northeast

Hydrograph
Runaff = BBels @ 12.12 hrs, Volumas 0.675 af, Deplh= 212"
Runclf by SCS TR-20 methed, UH=SCS, Tima Span= 0.00-72.00 hrs, di= 0,01 hrs a BAch
Typa lll 24:hr 10 year Rainfall=4,80° ; i Type Il 24-hr 10 year
L] F 3 "
Aga(s) N Descrpiion I Rainfall=4.80
18000 " 5 Wbegs.ﬁnod. HIGB . Runoff Area=166,000 sf
1000 70 Woods, Goad, HSG C ] i
46,000 71 Meadow, non-grazed, HSG € & Z Runoff Volume=0.675 af
36,000 74 >75% Grass covor, Good, HSG C i, Runoff Depth=2.12"
3,000 B5 Gravel oads, HSG B ky 50"
13,000 89 Gravel roads, HSG C LI Flow Length=3
L2 ] §8 _Concord Road Te=8.5 min
186000 73 Weighled Average 1
157,000 94.56% Pervious Area
9,000 5.42% Imparvious Area 2
Te Length Slopa Veloeity Capacity Deseriplien 1
min) _(feety (M)  (fusec) (ets) 1. 7> S T Z
8.5 50 0.0380 0.13 Sheat Flow, A-B (3 ; T : imein
Grass: Dense n=0240 P2=3.20" 024081012048 ww:u'.'lun:\o:;“:::‘um::':f dAA LA MMM @O T
14 218 0.1400 262 Shallew Concentratod Flow, B-C
Short Grass Pasture Kv=7.0fps
08 &5 0.2000 22 Shallew Concentrated Flow, €D
Woodland Kv=5.01ps
85 350 Tolal
40B Drainage Ovarall Type Hil 24-hr 10 year Rainfail=4.80* 408 Drainage Overall Type Ml 24-he 10 your Rainfall=4.60"
Prepared by Microsoft Printed 6/10/2016 Prepared by Micresoft Prinled 610/2016
HyreCADS .10 wn 01413 ©32011 HydroGAD Saltwara Selutiens LLE Page 7 dr6CAD® 810 win 01413 2011 HydroCAD Sof Sohitions Paga B

Summary for Subcatchment ExS: Tributary to Pators Way Basin
Runotf = 42cls @ 12.11hrs, Velumas 0.312 af, Depth= 2,21°

Runoif by SCS TR-20 methad, UH=SGS, Tima Span= 0.00-72.00 hrs, di= 0.01 hrs
Type 11l 24-hr 10 year Rainfall=4.80"

Araa(s) CN _Description

43000 71 Moeadow, nen-grazed, HSG C

22000 74 »75% Grass cover, Good, HSG C
9000 89 Gravol roads HSG G

74000 74 Waighlad Average

74,000 100.00% Pervious Araa
Te Length  Siope  Vealscity Capacity Deseription
miin) CE) 308 {afs)
[F] 50 0,0400 0.13 Sheat Flow, A-B

Grass: Danse n= 0,240 P2= 320"
1.2 210 0.1800 207 Shallow Goncontrated Flow, B-C

Shant Grass Pasture Kv= 7.0 [ps
74 260 Tolal

Subcatehment Ex5: Tributary to Peters Way Basin

Hydrogragh
X ] Type lil 24-hr 10 year
] Rainfali=4.80"
Runoff Area=74,000 sf
" z Runoff Volume=0.312 af
i 4 Runoff Depth=2.21"
/ Flow Length=260"
& Te=7.4 min
i CN=74
: 'H

Y %ﬁ""ﬁ;l R

AR BCRFEIRTRNE . E R T "-Oﬂ?l‘l::llm::oi:u A AR S0 52 %4 24 58 03 62 04 04 €3 TD TY

Summary for Subeatchment Ex6: Analysis Point 5 - Tributary to Undeveloped 30 Acres
Runaff = Bcfs @@ 12.15 hrs, Volume= 0,383 af, Depths 212"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hes, di= 0.01 hrs
Type lil 24-hr 10 year Rainfall=4,80%

Area (s CN__Dascription
94000 70 Woods, Good, HSG C
86,000 74 >75% Grass eover, Good, HSG ¢
18,000 65 Gravel ronds, HSG B
168,000 73 Weighted Average

168,000 100.00% Pervious Area
Tc Langth  Siopa Velocity Capacily Deseription
min] el 11§ fisac; 15)
7.0 50 0.0300 0.12 Sheet Flow, A-B

Grass: Dense n=0.240 P2=220°
Shallew Concentrated Flaw, B-C
Short Graaa Pasture  Kve 7.0 fps
Shallow Concentrated Flow, C.D
Waoodland _Kv= 50 Ips

1.8 170 0.0500 1.57
21 250 0.1600 200

109 A70  Total

Subcatchment Exé: Analysis Point § - Tributary to Undoveloped 30 Acres
Hydragragh

(=)
Type lil 24-hr 10 year
Rainfall=4.80"

Runoff Area=168,000 sf
Runoff Volume=0.683 af
Runoff Depth=2.12"
Flow Length=470'
Te=10.9 min

CN=73

Pl gtu)

R o ;'J
H 2630 32 34 38 3920 42 44 4B 4 5D 63 64 %0 28 00 62 d4 o4 A3 70 17
Fime {hours)



40B Drainage Overall
Prapared by Microsoft
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Runoff

Type Nl 24-hr 10 year Rainfali=4.86"
Printed GHO/2016
Page9

Summary for Subcatchment Ex7: Of-site South of Concord Road

147.7cls @ 12.59 hrs, Volumes 21.951 af. Depihs 205"

Runaff by SC5 TR-20 methed, UH=SCS, Tima Span= 0.00-72.00 hrs, di= 0.01 hes

Type 1l 24.n7 10 year Rainfall=4,80"
Araa {s CN__ Deseriplion
70,700 30 ‘\Woods, Goad, HSG A
213,700 56 ‘Woods, Goad, HSG B
1,691,800 70 ‘Woods, Good, HSG C
1462100 77 Woods, Good, HSG D
1,203,300 79 1 acre lots, 20% imp. HSGC
321,700 84 1 acra lois, 20% imp, HSG D
2 847800 87 Udorthenis, 30% imp. HSG A
5610000 72 Weighted Averoge
5,111,620 91.10% Perviaus Area
499,280 B.80% Impervious Area
Te Lengih  Slope Velocity Capacily Daseription
min fzat fUfYy  {fi/sac) cfs)
78 50 0.0800 0.10 Sheet Fiow, A-B
Woods: Light underbrush n= 0.400 P2e 3,20°
140 145 01200 1.73 Shallow Coneontrated Flow, B-C
Weedland Kv=50ps
4.1 300 0.0300 2 Shallow Coneentrated Flow, C-D
Shorl Grass Pasture  Kve 7.0 fps
162 3200 0.0050 3.52 2112 Trap/MeniRaect Channel Flow,
BolWa5.00' D=1.00' Z= 1.0 Top.We7.00'
n= 0.025 Earh. clean & winding
412 5000 Tolal

408 Dralnage Overall
Prepared by Microsaft

Tyge il 24-hr 10 year Rainfall=4.80"
Prinled 6/10/2018

HydiaCADD 9,10 w/n 01413 @2011 HydroCAD Software Solutions LLC Paqe 10
Subcatchment Ex7: Off-site South of Concord Road
Hydrégraph

“'"'r [T L
o Type Il 24-hr 10 year
130 e Rainfall=4.80"
i E Runoff Area=5,610,900 sf
vt i Runoff Volume=21.951 af

£w i Runoff Depth=2.05"

! Y Flow Length=5,000'
b Te=41,2 min
1
i
H A D

0348821818507

PIETA01I M 2500 4042 44 46 4B 40 B2 84
Tima (hauis)

40B Dralnage Overall
Plﬁpﬂl:d by
£l

HydroCADD 9,10 2/n 01413 232011 FydroCAD Software Solticns LLE

Runell

Microsolt

Type (ll 24-he 10 yoar Ranfaii=4.80%
Printed 6/10/2018
—Page 11

Summary for Subeatchment Ex8: Off-site North of Goncord Road

M3cls@ 1246 hrs, Volumes 4,705 af, Depth= 1.32°

Runeff by 5CS TR-20 method. UH=SCS, Time Span= 0.00-72.00 s, dt= 0,01 hrs
Type i 24-hr 10 yoar Raintaii=4,80"

Aren(sf) CN __Description

217,000
386,500
400,400
284 800
381.900

197.800 39 Paslurefgrassland/rangs, Good HSG A

1,868,400

20 Woods, Good, HSG A
65  Woods, Geed, HSG B
70 Weods, Good, HSG C
77 Woods, Good, HSG D
78 1aere lols, 20% imp, HEG C

62 Weighted Avarage

1,782,020 95,91% Parvious Aron
76,380 +4.05% Impervious Area
To Length  Slope Velocity Capacily Dascrption
(iills} izal 1t lii'sec cls)
78 50 0.0700 o1 Sheot Flow, A-B
Woeds: Light underbrush n= 0,400 P2= 320
5.2 240 0.0480 110 Shallow Cancentrated Flow,
Woadland Kv= 5.0 ps
153 480 00110 0.2 Shallow Concentrated Flow,
Woadland Kve 5.0 fps
is 250 0,0050 282 10.73  Trap/VeeiRect Channel Flow,
Bol'Ws5.00' Dn0.67° Z= 1.07 Top. W=8.34'
n= 0025 Eanh, clean & winding
285 1120 Total

408 Drainage Overall
Prapared by Microseft

Typo [t 24-hr 10 yoar Rainfali=4.80"
Printed 6/10/2016

dioCADD 9 10 win 01413 @ 2011 Hydro Soltware Selutions LLG Page 12
Subcatchment Ex8: Of-sito North of Goncord Read
Hydrograph
3 Mimdt
G L)

Type Il 24-hr 10 year
Rainfall=4.80"

Runoff Area=1,868,400 sf
Runoff Volume=4.706 af
Runoff Depth=1.32"

Flow Length=1,120'
Tc=29.5 min

CN=82

T
I8 40 47 44 45 40 50 42
Time (hours)

MUBKUMWNTN




408 Drainage Overall Type Il 24-hr 10 year Rainfall=4.80"
Preparad by Microsoft Printed 8/10/2018
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Summary for Reach 1R: Analysis Paint 3 - RR Crossing

Inflow Ares = 16.736 ac, 2.88% Impervicus, Inflow Depth= 0.00" for 10 year avent
Inflaw = 00efls @ 0.00 hrs, Volumes= 0.000 af
Outfiow = 0.0cfs @ 000 hrs, Velumes= 0.000 af, Allens 0%, Lag= 0.0 min

Reuting by Ster-Ind+Trans mathod, Time Span= 0.00-72.C0 hrs, di= 0.01 hra

Reach 1R: Analysis Point 3 - RR Crossing

Hydrograph
Tbrion
1 3 Suiiows
Inflow Area=16.736 ac
i
R S S A e TR ik }_ g 5
O 2 48§ 1002141610 202734 16 1330 02 34 26 33 4043 44 46 49 50 52 4 60 58 66 43 £4 €4 83 70 12

Time (houn)

408 Dralnage Qverall Type il 24-hr 10 year Rainfall=4,80"

Prepared by Microsoft Printed 6102016
HydraCAD® 5 10 wn 01413 © 3011 HydroCAD Software Solutions LLC Page 14

Summary for Reach 2R: Mineway Brook Section 2

Inflow Aream  134.318ac, 8.60% Impervious, Inflow Depth= 1.97° fer 10 year ovent
Inflow = 2565cls @ 13.84 hrs, Volumes 22,001 af
Cutfiow = 254 cls @ 13.97 hrs, Valume= 22001 af, Atten= 0%, Lag=7.8min

Routing by Stor-Ind+Trans method, Time Span= 0,00-72.00 hrs, dt= 0,01 hrs
Max, Veloeity= §.67 fps, Min. Travel Time= 4.4 min
Avg. Voloclly = 3.07 fps, Avg. Travel Time= 8.1 min

Peak Slorage= 8,733 ef @ 13.90 hrs
Avarage Depih at Peak Storages 0.83'
Bank-Full Depth= 125", Capaclty at Bank-Fulls 49.4 cls

5.00° x 1.26' doep channel, n= 0.025 Eanh, clean & winding
Side Slope Z-value=0.57 Top Widih= 6,25
Length=1,500.0' Slope= 0.0160 7

Inlat Inverts 182,00°, Quilet Invert= 168,00

Reach 2R: Mineway Brook Section 2
Hydragraph

Inflow Area=134.318 ac
Avg. Flow Depth=0.83'

- Max Vel=5.67 fps
n=0.025
g L=1,500.0'
i, §=0,0160 '

Capacity=49.4 cfs

e e
34 30 30 40 43 43 48 48 20 87 54 T8 £4.60 €1 B4 €8 €2 70 72
me

02488 1017190162002 24 28280 22
Rl

40B Drainage Qverall Typo Ill 24-hr 10 yoar Ralnfall=4 60"
Prapared by Microsaft Printed 8/10/2016
DD 8

HydieC A 0 ain 01413 ©2011 HydraCAD Software Solutions LLE Paga 15

Summary for Reach 3R: Minaway Brook Seetion 1

Inflaw Area = 128,808 ac, 8.90% Impervious, Inflow Depth=  1,98" far 10 year evant
inflow u 24.5cls @ 14.33 hrs, Volumes 21.070 af

Culllow = 245cls @ 14.36 lrs, Velumes 21.070 al, Atten= 0%, Lag® 1.5 min
Routing by Star-Ind+Trans method. Time Span= 0,00-72.00 hrs, di= 0.01 ks

Max. Velocitys 8,05 fps, Min. Travel Time= 0.9 min

Avg. Velacity = 6.24 fps, Avg, Travel Tima= 1.2 min

Peak Starage= 1,360 ¢f @ 14,34 s
Average Caplh a1 Peak Slorages 0.58'
Bank-Full Depth= 1.00', Capacity at Bank-Fulla 59.8 cfs

5.00 x 1.00° deep channal, n=0025 Earh, clean & winding
Side Slogo Z-value= 0.5 Top ‘Widths 6,00°

Langin= 450.0' Slope= 0.0482 7'

Inlet Invart= 213.7C", Oullet Inven= 192,00°

Reach 3R: Mineway Brook Sectisn 1
Hydrograph

Inflow Area=128.809 ac
Avg. Flow Depth=0.58"
Max Vel=8.05 fps
n=0.025

L.=450.0"

§=0.0482 "
Capacity=59.8 cfs

<

Frow feov)

LEERE I BB R FR T ;;lwn:o‘?J-I:l.'ﬂNHMn:“:H!HMIl‘auﬁmuumu,,ddmmmn
Tivw (hours)

408 Drainage Ovarall
Prapared by Microsaft

HydraCADR 0,10 =/n 01413 & 2011 HydraCAD Seltware Solutions LLE

Summary for Reach 4R: Overland to Mineway Brook - Section 2

Type lii 24-hr 10 year Ranfali=d4, 60"
Printed &/10/2016
—Pane 16

Inflew Area = 2.857 ac, 0.00% Impervious, inflow Oapth= 2,12* for 10 yaar gvent
Inflow L] 78cls @ 12.23 hrs, Volumas 0.683 af

Cutllow = SAefls @ 12.71hrs, Velume= 0.683 af, Atten= 35%, Lag=23.5 min
Rouling by Stor-Ind+Trans method, Time Span= 0,00-72.00 hrs, di= 0.01 hrs

Max. Velocity= 0.85 fps, Min. Travel Time= 17.8 min

Avg. Velocity = 0.25 fps, Avg, Travel Time= 47,2 min

Peak Starage= 5,444 ef @ 12.41 hrs
Average Daplh at Peak Storagas 0,28'
Bank-Full Depih= 4.00', Capacity at Bank-Full= 1,489 6 cfs

Cuslom cross-seclion, Length= 700.0° Siopas 0.0143
Censtant n= 0.100 Very woady reaches w/pcols
Intet Invert= 18000, Outlet Invert= 170.00

Q:fsvl Elevatisn Chan.Cepth

eel) fom faet
-100.00 4.00 0.00
-10.00 0.00 4,00
0.00 0.00 4.00
10.00 0.00 4.00
130.00 4.00 Q.00

DCepth End Area  Perm, Siprage Discharge
(feat) (5q-ft) (feal) (cuble-foet) (cfs)
0.00 0.0 20.0 o 0.0
400 5000 2302 350,000 14096
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Reach 4R: Overland to Mineway Brook - Section 2

40B Drainage Overall Tyee ] 24-hr 10 year Rainfaili=4.50"
Preparad by Microsaft Printed 6/10/2016
draCADD .1 01413 & iraCAD Sattware Solutions LLC Page 18

Summary for Reach 5R: Overland to Mineway Brook Section 1

i 1] InfNlow Arga = 3.857 ag,  0.00% Imparvious, Inflow Deplh= 292" for 10 year avent
- inflow = Bicls@ 1215 hes, Volumes 0.683 af
wioud Oulflew = Thcls @ 12.23 hrs, Valumes 0.683 af, Allen= 4%, Lag= 4.5 min
: Inflow Area=2.867 ac Rouling by Stor-Ind+T, thod, Time Span= 0.00-72.00 hrs, dt= 0.01
» auling by Star-Ind+Trans method, Tima Span= 0,00-72.00 hrs, dt= 0.01 hrs
Avg. Flow Depth=0.28 Max. Velacity= 1.18 fas, Min, Travel Timo= 2.5 min
= Avll. Valacity = 0.42 Ips, Avg, Travel Time= 7.2 min
i Max Vel=0.65 fps Vgsalsely i, Vg
n=0.100 Paak Starage= 1,188 of @ 12,19 hrs
E & o Average Deplh at Peak Slorages 0.18'
L=700.0 Bank-Full Depth= 1.00, Capacity al Bank-Full= 347 0 cfs
o e
'5 ) S=0'0143 ! Custom cmun-:uglum Lengths 18“0.0‘ Slepe= 0.1000 7
C = L6 ¢ Constant n=0.100 Heavy limbaer, flow below branches
A apac’ty 1'439 G cfs Inlet Invert= 198.00°. Outlet Inver= 180,00'
2
1 i i
o .
T8 W‘?"‘lﬂli.‘lﬂﬂﬂ:oHMMEHMM‘)HHHMSQNHMIBMEHHN LR
Time (hours) #
; Offsel  Elevation Chan.Depth
i e
=100.00 1.00 0.00
-10.00 0.00 1.00
0.co 000 1.00
10.00 0.00 1.00
100.00 1.00 0.00
Depth End Area  Perim, Storage  Discharge
feat 5G-ft Taé) cubic-fesl ef
000 0.0 200 [¢] 0.0
1.00 1100 2000 19,800 470
40B Drainage Overall Type ll 24-hr 10 yoar Rainfail=4.80° 40B Drainage Overall Type il 24-hr 10 year Rainfali=4.80"
Prapared by Microsaft Printed &/10/2016 Propared by Microsolt Prnted &/10:2016
roCAD® §.10 wn 01413 11 HydraGAD Sohware Sol LLe Paqe 19 HydroCA 10 rin 01413 2011 Hyd Sottvware Selulions L Paqe 20
Reach 5R;: Overland to Mineway Brook Section 1 Summary for Reach 10R: Analysis Paint 4
Wydregraph |
m| | Inflow Area = £510ac, 3.76% Impervious, Inflow Depth = 2.03° for 10 year avent
i T, I inflow = 125¢els @ 1213 hrs. Volumes 0.531 af
: SCuflaw | OQuiflew = 128cls @ 1213 his, Velumo= 0.931 af, Alon= 0%, Lag=0.0 min
F i Inflow Area=3.857 ac | — s G s
| R tor-Ind+ od, Span= 0,00-72 , di= 0.0
1 % 7; AVg Flow Dgpth:ﬂda' cuting by Stor rans me ime Sp s, di 1 hrs
1% Max Vel=1.18 fps | Reach 10R: Analysis Point 4
g - n=0.100 ' Mysroqrap
e 3 Y
e 4 L=180.0
i g $=0.1000 '/ 2 Inflow Area=5.510 ac
5 1w
3 Capacity=347.0 cfs 1 e
e 0
2
|
1 jﬁ ?
‘ L
5
| "
i ‘ P Do Ay
o R

i 4
LR R R ER Y !!-'I:a::H.‘c:l"—a5:u:-u:utoquuun:.:i.q:n'nr-‘!mumamr:
Time [houra)
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Summary for Pond 1P; Existing Low Point

Inflew Area = 16.736 ac, 2.88% Impervious, iflow Dapth = 1.87% for 10 year event
Inflow L] 264cls@ 12.26 hrs, Volume= 2743 af

Quiflow = A9cls @ 12.32 hrs, Volume= 2.743 af, Aflen= 85%, Lag=3.4 min
Discarded = 38cls @ 12.32 hrs, Volume= 2,743 a0

Pimary = 00cfs @ 0.00hrs, Volumes 0.000 af

Routing by Sler-Ind method, Tima Span= 0,00-72.00 hrs, di= 0.01 hra /2
Peak Eleve 178.37" @ 13.33 hrs  Surl.Area= 20,300 51 Storage= 48,448 cf

Plug-Flow detention time= 130,7 min calculated for 2.742 af (100% af inflow)
Center-of-Mass del. time= 130.7 min ( 989,3 - 56.6)

Velume Inver _ Avail.Slorage Staraga Deseription
1]

174.50° 18.015¢l  Area A-1 (Prismatic) Lisled below (Recalc)
w2 176,00 7353 ¢l Area A-2 (Prismatic) Lisled below (Recale)

¥ 177.50 82,625 ¢f _Area A-1 (Prismatic) Lislad belew (Rocalc) -mpervious

108,283 ¢ Total Available Slorge

Elevatian Suif Area Inc.Store Cum,.Store
fia ag-l cuble-feal cubic-feet]
174.50 40 o a
175.00 2280 580 530
175.50 5420 1.825 2,505
178.00 6,850 3,083 5,598
176.50 7.770 3,680 9,278
177.00 8,840 4,103 13,280
177.50 9,900 4,635 18,015
Elevation Surf Area Inc.Store Cum.Slora
50! cubie-fe cubie-fés
1756.00 10 o a
176,50 2,400 603 E03
177.00 7,100 2,375 2,878
177.50 10,400 4,375 7.353
Elavation Surl Area Ine.Store Cum.Stora
I st cubie-fa cubig.fi
177.50 20,300 0 0
178.00 25,700 11,500 11,500
178.50 40,900 16,850 28,150
179.00 68,100 24.000 52,150
178.50 68,000 30,775 62,925
Davice Rauling InvertOullet Davices
#1 PFrimary 178.60° 12.0'long x 5.0' breadih Broad-Grested Raoctangular Welr

Haud (feet) 0,20 0.40 0.60 0.80 1.00 120 140 1.60 1.80 2.00
2,50 3.00 3.50 4.00 4,50 5.00 550

Coal. (English) 2,34 2.50 2,70 2,68 268 268 265 265 2.65
265 2.67 2.66 268 2.70 2.74 2.79 2,08

40B Dralnage Overall
Prepared by Microsoft
dr 910 _w/n 01413 © 2011 Hydr

Type lli 24-hr 10 year Rainfall=4,80"
Prnted £/10/2016
Seftware Sohillens LLG Page 22

#2  Discarded 17450 8.270 infhr Exfiltration aver Surface aroa

gis;ardud OutFlow Max=3.9 cfs @ 12.32 his HW=177.53' (Free Discharge)
=Exfiltration (Exfiltration Contrals 3.5 cfs)

Primary OutFlow Max=0.0 cls (@ 0,00 hrs HW=174.50' (Free Discharge)
1=Broad-Crosted Rectangular Welr { Conlrols 0.0 cfs)

e

Paond 1P: Existing Low Palnt
Hydregraph

[=]
Inflow Area=16.736 ac | |35
Peak Elev=178.37"'
Storage=48,448 cf

0246 am2mam II:I'I:Z:-I:Illlbl}sa:uaaaqd:ai-qu:hngyacga.:uummn
Time {hoans)

408 Drainage Overall Typa 1l 24-hr 10 yoar Rainfali=4.80"
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Summary for Pond 2P: Patars Way Low Polnt
Inflow Area = 1699 ac,  0.00% Impervious, Inflow Cepth = 221" for 10 year evenl
Inflow = 42¢ls @ 12,11 s, Volumes 312 af
Cutflow = A8cls @ 12,14 hrs, Volumas= 0.257 af, Alten= 5%, Lag= 1.9 min
Primary = 30ecfs@ 1214 hra, Volumes 0.257 af

Routing by Stor-Ind methed, Time Span= 0,00-72.00 hrs, di= 0,01 hrs
Peak Elov= 212,59' @ 12.14 hrs  Surf Aroa= 1,762 sf Sloraga= 2,604 of

lug-Flow detention time= 108.4 min calculalad for 0,257 af {8245 of inflow)
Center-of-Mass det. time= 34,7 min ( 675.5 - 840.8 ;

Vaolume Invert  Avall Storage Storage Daseription

m 208.60' 12,858 ¢! Custom Stage Data (Cenie) Listed below (Recalc)

Elavation Surl.Area Ine Store Cum.Slare Wet.Area
foal 511 cubic-faet) cubic-fasl 84t
208.60 50 0 0 50
210.00 400 276 276 406
212.00 1,400 1,609 1.976 1427
214,00 2800 4,120 £.005 2,863
216.00 4,000 6,784 12.859 4,132

Device  Routing
#1 Primary

Invart__Oullet Devices

1230 10.0' lang x 10.0° breadth Broad-Crested Rectangular Weir
Haad (fael) 0.20 0.40 0,60 0.80 1.00 1.20 1.40 160

Coef. {English) 2.49 2.56 2.70 289 268 265 267 264

Erimary OutFlow Max=3.9 cfs @ 12.14 hrs HWs212.59' (Fraa Discharge)
1=Broad-Crasted Rectangular Wair (Weir Conlrals 3.9 &(s @0 1.36 fps)

40B Drainage Overall
Prepared by Microsoft

Type It 24-hr 10 yoar Rainfali=4.60*
Printed 6/10/2015
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Pond 2P: Peters Way Low Point
Wydiogiaph
Uil
0 Primary

.

Inflow Area=1.699 ac
Peak Elev=212.59'
Storage=2,904 cf
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Summary for Pand 3P: Analysis Point 6 - Rallraod Culvert

Inflow Aren = 181,067 ac, 7.41% Impervious, inflow Dapth = 1,82 for 10 year event

Inflew = 58.7cls @ 1252 hrs, Voluma= 271.350 af
Cutflow = 422¢cls @ 13,00 hrs, Volume= 27.380 af, Allen= 26%, Lag=28.7 min
Primary = 422¢fs @ 13.00 hrs, Volume= 27.390 af

Routing by Stor-Ind methed, Time Span= 0,00-72.00 hrs. dt= 0.01 hrs
Peak Elevs 171.68° @ 13.00 hrs  Surl Areas 55,116 sl Slorages= 62,203 cf

Flug-Flow detenlion time= 11,6 min calculaled for 27,350 af {100% of infllow)
Center.of-Mass del. ime= 11.5 min { 1,048.7 - 1,037.1)

Volume Invert __ Avail.Starage Storage Description

#1 168.70° 2431.665¢f  Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Sul Area Ine.Store Cum.Stare
{feal) (sa-ft) (eubic-faal) (cubic-faat)
168.70 100 a 0
170,00 4,000 2,885 2,665
172.00 55,000 58,000 71,685
174.00 280,000 345,000 416,665
176.00 520,000 000,000 1,216,865
178.00 695,000 1,215,000 2,431,665
Devics tin nvert Outlet Davie
Primary 188,70' 36.0" W x 30.0" H Box Culvert L=50.0' Ko= 0.200

Inlel / Qutlet Invan= 168,70'/ 168.20' S= 00100 Ce=0.900
n=0.022 Earih, ¢lean & straight

ﬂmary OutFlow Max=42.2 cfs @@ 13.00 hrs HW=17168' (Frea Dischargo)
1=Culvert (Barrel Controls 42.2 cfs @ 6,20 fps)

40B Drainage Overall Typa il 24-hr 10 year Rainfali=4,60"
Frepared by Microsoft Printed 6/10/2016
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Pond 3P: Analysis Paint 6 - Railraod Culvert
Hydrograph
”
w Inflow Area=181.067 ac
- Peak Elev=171.68"
= Storage=52,203 cf
o 36.0" x 30.0"
i Box Culvert
e n=0.022
S L=50.0"
Lk $=0.0100 "
1%
® A
| b s
NEEEY] 19421418 1420 2234 26 1330 37 24 56 59 40 47 44 40 43 10 B2 54 04 £4 00 £2 04 14 6 1072
Time (houts)
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Summary for Pond 4P: Concord Road Culvert

Inflow Area = 128.809 ac, 8.90% Imparvious, Inflow Depth= 2.05° for 10 yoar avent

Inflow = 147.7efa @ 12.59 his, Volume= 21.951 af
Outllaw = 24.5¢ls @ 14.33 hrs, Velumes 21.070 af, Atten= B3%, Lag= 104.7 min
Primary = 245¢fs @ 14.33 hrs, Veolume= 21.070 ar

Rouling by Star-Ind method, Time Span= 0.00-72.00 hrs, di= 0.01 hrs
Peak Elev= 218.22' @ 14.33 hrs  Surf.Areas 323,792 sf Slorage= 443,261 cf

Piug-Flow datantion lime= 214.9 min calculated for 21.070 af (96% af inflow)
Centor-c-Mass det, ime= 192.7 min ( 1,070.0 - 877.3)

Velimo i Avail. Stora Storage Description
# 214.00° 2,610,000 ¢f Custom Stage Data (Prismatic) Lisled bolow (Recalc)
Elevation Surf.Araa Ine.Stora Cum.Store
feal 8- cubie-faat] cubic-laat
214,00 20,000 a0 0
216.00 30,000 50,000 50,000
218,00 295,000 325,000 375,000
220.00 586,000 851,000 1,226,000
222,00 828,000 1,384,000 2,610,000
Device Rauling Invan__ Outlel Davicas
#1 Primary 21305 240" Round Culvert L= 76.0' Ke= 0,500
Inlel / Qutlet Invart= 213.85°/ 21366' 5= 000257 Ce= 0.500
n=0.013

rimary OutFlow Max=24.5 ¢fs @ 14.33 hrs HW=218.22 TWs21580' (Fixed TW Elev= 216.60)
1=Culvart {Inlet Contrels 24.5 cfs @ 7.79 fps)

40B Dralnage Overall Type il 24-hr 10 year Rainfallad 80"
Prepared by Microsoft Printed 8/10/2016
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Pond 4P: Concord Read Culvert

Hydragraph

160 [Harren H"T:‘

4 i Inflow Area=128.809 ac

w Peak Elev=218,22'

129 SIOI‘EQB=443,2B1 cf

::,: e
: Round Culvert
i f: n=0.013

iy L=76.0"

il

43

5

‘:" y Sh '

EEE L 42 444548 53 52 54 10 1 00 02 &4 (8 68 10 12
Tima (houi)
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Summary for Subcatchment Ex1: Analysis Point 1 - Tributary te Hudson Road

Runall = 11cfs @ 12.09 hrs, Volume= 0,076 af, Depth= 285"
Runoff by 5CS TR-20 mathod, UH=5CS, Time Span= 0,00-72.00 hrs, d1= 0,01 hrs
[

Type Ill 24-he 100 yoar Rainfali=6.8

Araa CN__ Description
1500 55 Woods, Good, HSG B
10,800 81 =>75% Grass cover, Geed, HSG B
850 98 Paved parking, HSG B
840 2 Uneonnecled pavemeant, HSG B
14,000 85 ‘Waighted Average, Ul Adjusled CN = 84

12,300 87.86% Pervious Area
1,700 12.14% Imparvious Area
2840 49.41% Uncannected

min| Te i) rsec) ef!
53 50 0.0600 0.16

Te Length Slepe Valocily Capacity Deseripiion
efs)

Sheet Flow, A-B

Grass; Dense n=0.240 P2= 320"
Shallow Cencenirated Flow, B.G
Short Grass Paslure_Kvs 7.0 fps

0.2 £0 0.3600 420

58 100 Total

Subcatchment Ex1: Analysls Point 1 - Tributary to Hudson Road

408 Drainage Overall Type lll 24-ir 100 year Rainfall=6.60"
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Summary for Subcatchmant Ex2: Analysis Point 2 - Tributary to RR Track

Runalf = 166cls @ 1217 hrs, Volume= 1.438 af, Depthe 386"
Runoff by SCS TR-20 malhed, UH=SCS, Time Span= 0,00.72.00 hrs, dt= 0.01 hrs

Type Il 24-hr 100 year Rainfall=6,60"

Arga(sf) ©N_ Descriplion
1,000 55 Woods, Good, HSG B
178000 70 ‘Weods, Good, HSG C
2800 B1 >75% Grass eover, Good, HSG B
20500 74 =75% Grass cover, Good, HSG C
1,200 98 Unconnected pavamanl, HSG B
7.500 98 Unconnected povement, HSG ©
211,000 71 \Weighted Average

202,300 95.88% Pervious Area
8,700 4.12% Impervious Area
8,700 100.00% Uncannected

Te Length Slope Velocily Capacity Description
(i) fanl M) (fisec cfa
85 50 0.0500 0.10

Sheot Flow, A-B

Woods: Light underbrush n= 0400 P2= 320"
Shallow Conceontrated Flow, B-C

Woedland Kvs 5.0 fps

34 420 0.1700 2.08

148 470 Total

odoaraphi Subcatchment Ex2: Analysis Point 2 - Tributary to RR Track
ﬂ A ot Hydregraph
; Type lll 24-hr 100 year w [Efra)
=, " 2
~ Rainfall=6.80" . Type lll 24-hr 100 year
Runoff Area=14,000 sf * Rainfall=6.80"
= 14|
. Run;ff Vc;}fﬂéna-ﬂfgﬁsaj : Runoff Area=211,000 sf
§' ung epﬂt‘;_'a ot n Runoff Volume=1.435 af
i Flow L;ng5 -ml ) o Runoff Depth=3.56"
A ust:; chrs: i, Flow Length=470"
j N=6 : Te=11.9 min
&
.
022 30 32 34 24 33 43 42 44 40 40 €9 52 £4 20 5862 07 0443 03 10 T3 ¥
Time (hours) - 2 .5":2% = 2
a5 B404 50 00 0264 64 68 TO 12
Time (houra)
aPuB I'Jraulr;egh;’ omr;ll Type Il 24+hr 100 ys;r m{n;?:f;gm ;oa Dr:magn cwar'atll Type Hll 24-hr 100 year Rainfall=6.80"
rapare crosof nin repara Microso Printed 6/10/2016
droCA ym /0 01413 22011 HydroCAD Software Selitions LLE Pagg 31 Fcambg a/n 0141 2011 Hyd D 5ol g Solutions LLC “ Pans 32
S y for Subcatchment Ex3: Tributary to Low Point Subeatchment Ex3: Tributary to Low Point
Runol =  4BBcfs@ 1226 s, Volumos 4.959 af, Deglh= 3.56" Ll
Runoff by SCS TR-20 mathod, UH=SCS, Time Span= 0.00-72,00 hrs, dt= 0,01 hrs @
Typa Il 24:hr 100 year Rainfall=6.80" 7 Type Il 24-hr 100 year
Area (s CN_ Descriplion B Rainfall=6.80"
81000 55 ‘Waods, Good, HEG B =
333000 70 Woods. Good, HaG C i Runoff Area=729,000 sf
2508000 74 775% Grass cover. Good, H5G ¢ ~ Runoff Volume=4.959 af
21,000 98 nconnected pavement, HSG G £
000 B9 Graval roads %SGC : Runoff D&pm,ﬂaﬁs"
rzg.uno 71 Weighled f\\-‘!m‘agﬂ Ia Flow Length=1,265'
708,000 97.12% Pervicus Area =
21,000 2.88% Impervious Area = Tc=18.2 min
21,000 100,00% Unconnected s CN=71
Tc length  Slopa Velocity Capacity Deseription -
min) {oat 1l fzac) (cfs) 3 J
53 0 00600 o018 Shest Flaw, A-B i o s
i v | B 5 A W/PFJ
Grass: Dense n= 0,240 P2=3.20 o o "‘..‘“““”.””“g“”nmnu“"““qﬂ"mu‘M“_‘““hn

1.6 150 0,0530 1.61
1.5 200 0.0200 2.28
07 130 0.0230 308
06 40 00250 111

Shallow Concentrated Flaw, B-C
Shart Grass Pasture Kvs 7.0 Ips
Shallow Cancentrated Flow, G-D
Unpaved Kva 16.1 fps

Shallaw Cencontrated Flow, O-E
Paved Kv= 20.3 fps

Shallew Concentrated Flaw, E-F
Short Grass Pasture Kv= 7.0 fps
Shallew Concantrated Flow, F-G
Woodland Kve=5.01{ps

Shallow Concantrated Flaw, G-H
Waodiand_Kv=50 lps

8.0 585 0,000 158
25 130 00300 oar

182 1265 Total

Time [houts)
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Summary for Subcatchment Ex4: Tributary to Abutting Northoast

Rurolf = 154¢els @ 12,12 hrs, Volumes 1,195 ai, Depth= 3.76"
Runoff by SCS TR-20 methed, UH=5CS, Timo Span= 0.00-72,00 hrs, di= 0.01 hrs

Type |1l 24-hr 100 year Rainfall=6.80"

Afea(sf) €N Dascrplion

18.000 55 Woods, Good, HSG B
41,000 70 ‘Waads, Good, HSGC
46,600 71 Meadow, non.grazed, HSG C
36.0C0 74 275% Grass covar, Good, HSG C
3,000 85 Gravel roads, HSG B
13000 88 Gravel ronds, H5G C
2 9.000 98 Concord Rend
166000 73 ‘Welghled Avernge
157.000 94.58% Pervious Area
§.000 5,42% Impervious Aréa

Te Length Siope Velocily Capacity Descriplion
min; feel (il It/see (cfs)
6.5 50 0,030 0.13

Sheet Flow, A-B
Grass: Dense nw= 0.240 P2= 320"
Shallaw Concentrated Flow, B-C
Sher Grass Pasture Kv= 7.0 fps
Shallow Concentrated Flow, C-D
Woodland Kv= 5.0 ips

14 215 01400 262
08 85 0.2000 2.24

BS5 350 Tolal

40B Drainage Overall Typa il 24-hr 10C year Rainfail=g 80"
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Subgatchment Ex4: Tributary to Abutting Northeast

Hydragraph
7 @
’ Type Ill 24-hr 100 year
Rainfall=6.80"
Runoff Area=166,000 sf
Runoff Volume=1.195 af
Runoff Depth=3.76"
Flow Length=350"
Tc=8.5 min
CN=73

Flan |cfay

B — e rn wwmw

S 2 R B A
e 24488m 1214 1818 MRNIETE0 I M8 36 40 42 44 88 A3 5D 7 04 10 14 00 02 64 O LA O T2
Time (hours)
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Summary for Subcatchment Ex5: Tributary to Peters Way Basin

Typo il 24-hr 100 year Rainfall=§, 00
Printed 6/1072016
Bnge 35

Rursff = 7.3¢ls @ 1211 hrs, Volume= 0.548 af, Qepth= 3.87*
Runoll by 5C5 TR-20 method, UH=5CS, Time Spun= 0.00-72.00 s, ét= 0,01 hra

Type 1l 24-hr 100 year Rainfall=6 80"

Arga(s) _CN__ Descriplion
43,000 71 Meadow, non-grazed, HSG G
22000 74 =75% Grass cover, Good, HSG C

9.000 B3 Gravel roads HSG C
74000 74 Weighled Average
74.000 100.00% Pervious Area

Te Length Slope Velecty Capacity Deseriplion
[, aol 1) (f/sec) (efs)
6.2 50 0.0400 013

Eheet Flow, A-B

Grass: Dense n=0.240 P2= 320"
Shallaw Concentrated Flow, B.C
Shon Grass Paslure Kva 7.0 ips

12 210 0.1800 297

74 260 Telal

Subcatchment Ex5: Tributary to Petars Way Basin
Hyteegraph

ﬁ_! ols

Type Il 24-hr 100 year
Rainfall=6.80"

Runoff Area=74,000 sf
Runcif Volume=0.548 af
Runoff Depth=3.87"
Flow Length=260"
Te=7.4 min

CN=74

Frow ey

o zzmmer

# R R R
LN N X TRP R TE )

2330 32 34 24 2043 47 44 4 43 50 52 24 26 1 00 G (4 €0 €3 70 12
Time jhaurs)]

40B Drainage Overall Typa lli 24-hr 100 year Ranfall=6 80"
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Summary for Sub Ex: Analy Point 5 - Tributary to Undeveloped 30 Acres

Runoff = M4.5cE@ 12,15 hrs, Volume= 1.210 81, Depthe 3.76
Runell by SC5 TR-20 mothod, UH=SCS, Time Span= 0.00-72.00 hes. di= 0.01 hrs

Type Il 24-hr 100 year Rainfall=6.80"

Area sy CMN__ DCeseripiion
24,000 70 ‘\Woods, Good, HSG C
85000 74 =75% Grass cover, Good, HSG C
18,000 85 Gravel roads, HSG B
168,000 73 Waighled Avarage
168,000 100.00% Pervious Arca

T Longih  Slope Velocity Capacity Dasenplian
i ifet (13 It/sec) cfs,

70 50 0.0200 0.12

Sheet Flow, A-B
Grass: Densa n=0240 P2=3.20
Shallow Concentrated Flow, B.C
Short Grass Pasture Kv= 7.0 ps
Shallow Concentrated Flow, C-B
Woodland Kys 5.0 fps

1.8 170 0.0500 1.57
24 250 0.1600 200

10.9 470 Total

Subcatchment Ex6: Analysis Point § - Tributary to Undeveloped 30 Acres
Hydragraph

3
Type lll 24-hr 100 year
Rainfall=6.80"
Runoff Area=168,000 sf
Runoff Volume=1.210 af
Runoff Depth=3.76"
Flow Length=470"
Tc=10.9 min '

Flow fchi)

CN=73

e T
e e

FAE BN GINRNEE0D B 40 4244 46 A5 40 52 0454 13 00 62 61 o
Tiwe [hewcs)
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Summary for Subcatchment Ex7: Off-site South of Cancord Road

Runaff u 2603 ¢fs @ 1250 hrs, Volume= 38.278 af, Depth= 3.66"
Runalf by 5C5 TR-20 method, UH=5CS, Time Span= 0.00-72.00 hrs, di= 0.01 hrs

Type Il 24-hr 100 yoar Rainfali=B,80*

Area(sf) €N Deseriptian

70700 30 \Woods, Good, HSG A
213,700 56 Woods, Good, HSG B8
1691,800 70 ‘Woods, Good, HSG C
1.482,100 77 Woods, Goed, HSG D
1203300 79 1acro lals, 20% imp, HSG C
321700 84 1 acre lots, 20% imp, HSG D
647,600 57 _Udorthents, 30% imp, HEG A
5610900 72 \eighled Average
5111620 91.10% Parvious Area
499,200 8.90% Impervious Area

Te Length  Slope Velocity Capacity Descriptien
min, feet i (fvsec) {efs)
1.8 50 0.0800 0.1a

Sheal Flow, A.B

Woods: Light underbrush n= 0,400 P2s 3,20°
Shallow Concentratod Flaw, B-C

Weodland Kv=501{ps

Shallaw Concentrated Flaw, G-D

Short Grass Pasture  Kv= 7.0 fps

152 3,200 0.0050 3.52 2112 Trap/VoeiRect Channol Flow,

Bot W=5.00" D=1.00' Z= 1,0 Top.W=7.00'

n=0.025 Eanh. elean & winding

140 1480 0.1200 1.73
4.1 300 0.0300 1.21

412 5000 Total

40B Dralnage Overali

Prepared by Microsoft
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Subcatchment ExT: Off-site South of Cancord Road
Hydragragh

Type I 24-hr 100 yoar Rainfall=6 80"
Printed 6/10,2018

210 Type lll 24-hr 100 year
0 Rainfall=6.80"
ot Runoff Area=5,610,900 sf
|: Runoff Volume=39.278 af
e Runoff Depth=3.66"
é 140 Flow Length=5,000"
120 Te=41.2 min
w
"
0
o bz : e e T T :
0 24 0810121416 155022242628 032 1 35 38 40 4] 44 40 45 20 B3 44 B4 QR MR

Time (haurs)
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Summary for Subcatchment Ex8: Off-site North of Concord Road

Runoff = T40cls @ 12.43 hrs, Volumes 8.490 af, Depth= 2.85*
Runalt by SC5 TR-20 mathod, UH=SCS. Time Spans 0.00-72.00 hrs, dt= 0.01 hra

Type 111 24-hr 100 year Rainfall=6 80"

A (3 N __Deseniption

217,000 30 Woods, Good, HSG A

386,500 55 Woods, Good, HSG B

400400 70 Woods, Good, HSG C

284,800 77 Weods, Goad, HSG D

381,900 79 1 acerelots, 20% Imp, HSG €

107,800 39 Pasture/grasslond/range Gosd, HEG A
1,868,400 &2 Walghted Average
1.792,020 95.91% Pervicus Area

76,280 4.09% Impervicus Arga

Te Length  Stepa Velocily Capacity Deseription
min, feal fein LHETTH cfs
75 50 00700 0.1

Sheet Flow, A-B

\Weods: Lighl underbrush n=0.400 P2=3 20°
Shallow Cancontrated Flow,

Woedland  Kve 5.0 (pa

Shallow Concantrated Flow,

Weedland K= 5.01ps

1.5 250 00050 2.82 1073 TrapVee/Rect Channol Flow,

BolW=5.00" D=067 2= 10 Top.\W=5.34'

n=0.025 Earth cloan & winding

82 340 0.0480 110
5.3 400 00110 o052

285 1,120 Total

40B Drainage Overall Type I 24.5r 700 year Rainfall=5 80"
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Subcatchment Ex8: Off-site North of Concord Road

Hydrograph
w-ﬂ &1 Humwal
2 Type Il 24-hr 100 year
i Rainfall=6.80"
w Runoff Area=1,868,400 sf
o Runoff Volume=9.490 af
Ea Runoff Depth=2.65"
I b Flow Length=1,120"
2 Te=29.5 min
% CN=62
mn
1
i) J’,‘:&!_W S, el s e
LI NE S B BT R FRT W‘J.‘l.--‘i‘!K-Iﬂ.'ﬂa:f\l5\.‘dlﬂﬁ‘lid!ﬂwﬁf!ﬂt.‘A-IWD,‘G-!V-nAIII.‘?
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Summary for Reach 1R: Analysls Point 3 - RR Crossing

Inflow Arga = 18,736 ac, 2.88% Impervious, Inflow Depih= 0.83" for 100 year event
Inflow = Tdcls@ 1274 hrs, Volumes= 1.160 af
OQuiflew = Mdels@ 1274 hrs, Volume= 1.160 af, Allen= 0%, Lag= 0.0 min

Routing by Star-Ind+Trans melhod, Tima Span= 0.00-72.00 hrs, di= 0.01 hrs

(

Reach 1R: Analysis Point 3 - RR Crossing
Hydrograph

|a1e]

s

Inflow Area=16.736 ac

E i
Is
H
It
4
3
T
1 T R T A

2dean0r .nl:m'z;am:un:zuuum-r«««mnzﬁuumnuuaun
Time (hour)
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Summary for Reach 2R: Mineway Brook Section 2

Inflow Area = 134318 ne, 0.69% Impervious, Inflow Depth = 3.58" for 100 yaar avent
Inflow = 380¢ls@ 1213 hrs, Volumes= 40,084 af
Qutflow = 71cla@ 12.24 hrs, Volumas 40.084 af. Allen= 5%, Lag=6.5 min

Routing by Sler-Ind+Trans methed, Time Span= 0.00-72.00 hrs, di= 0.01 hrs
Max, Velocity= 8,42 fps, Min, Travel Time= 3.0 min
Avg. Velocity = 3,72 fps, Avg. Travel Time= 6.7 min

Peak Slorage= 8,687 ¢f @ 12,17 hrs
Average Depth at Peak Storage= 1.08'
Bank-Full Depths 1,25, Capacity al Bank-Full= 49.4 efs

5.00' x 1.25 doep channel, n=0.025 Earth, clean & winding
Sido Slope Z-value= 0.5 Top Widih= 625

Length= 1,800.0° Slope= 0.0160 %

Inlet Invert= 192.00°, Qullel Invert= 168.00°

Reach 2R: Mincway Brook Section 2

Hydroarap
az 290
4 ST Inflow Area=124.318 ac
35 4 Avg. Flow Depth=1.05'
= Max Vel=6.42 fps
) n=0.025
Y L=1,500.0'
i $=0.0160 '
i Capacity=49.4 cfs
"
.

£ EH
B 002 04 16 187032 54 26 38 99 32 4 24 38 40 42 4050 52 4 5 500 62 84 68 €870 12

Time (hours)

408 Drainage Qverall Type W 24-hr 100 yoar Rainfall=s. 80"
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Summary for Reach 3R; Mineway Brook Section 1

Inflow Area = 128.009 ac, B.90% Impervious, Inflow Deplh = 3.58" for 100 year avent
Infiow = 286¢cl2@ 1526 hrs, Volumos 38.397 af
Oulflay = 206¢ls @ 15.31 hrs, Volumes= 30,387 af, Atten= 0%, Lag= 1.5 min

Routing by Star-Ind+Trans method, Time Span= 0.00-72.00 hrs, di= 0.01 hrs
Max, Velocity= 8,59 fps, Min. Travel Tima= 0.9 min
Avg. Velocty = 7.07 fps. Avg. Traval Time= 1.1 min

Peak Storage= 1,550 ¢f @ 1530 nrs
Average Depth at Paak Slorage= 0.65'
Bank-Full Cepth= 1.00", Capacity at Bank-Full= 59.8 cls

500" x 1.00' deep channal, n= 0025 Earth, clean & winding
Side Slope Z-value= 0.5 Top Widih= 6,00°

Langth= 450.0' Slopo= 0.0482 7

Init Inverts 213.70', Outlel Invert= 192,00

Reach 3R: Mineway Brook Section 1
Hydragragh

Al
3 Qulfiiy

Inflow Area=128.809 ac
Avg. Flow Depth=0.55'
Max Vel=8.59 fps

n=0.025
L=450.0"
5=0.0482 '

Capacity=59.8 cis

Flowe fofs)
a

G4 65 10NN 162037 2 283057 M 35 30 4042 4040 4350 57 54 54 &
TIme (hauis)

40B Drainage Overall Type Il 24-fir 100 year Rainfail=5.80*
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Summary for Reach 4R: Overland to Mineway Brook - Section 2

Inflow Area = 3857 ae,  0.00% Impervious, Inflaw Ceplh= 378" for 100 year event
Inflew = 14.0els @ 12.22 hes, Volumes 1.210 af
Cutflow = 9.9cls @@ 12,60 hrs, Volumes 1.210 af, Aten=30%, Lag= 23.0 min

Rouling by Stor-Ind+Trans mathad, Tima Span= 0.00-72.00 hrs, di= 0.01 hrs
Max. Velacity= 0.60 fps, Min, Travel Time= 14.6 min
Ava. Valoeity = 0.28 fps, Avg. Travel Times 42.4 min

Peak Storages= 8,650 cf @ 12.35 hrs
Avarage Depih ot Peak Slorage= 0,40°
Bank-Full Depth= 4.00, Capacily al Bank-Full= 1,480.6 ¢fs

Custom crass-section, Lengths 700,0' Slope= 0.0143
Constant n= 0.100 Vaory weedy reachas wipools
Inlet Invert= 180.00", Qullet Inven= 170,00'

Offset  Elavalion Chan Depth
[

al i foal
=100.00 4.00 0.00
-10.00 0.00 4,00
0.00 0.00 4,00
10.00 0.00 4,00
120.00 4.00 Q.00
Depth End Area Perim, Stornge  Discharge
(LT 34-fi] feet (cubic-fegl cls]
0.00 0.0 200 ¥} 0.0
4.00 5000 2302 350,000 1,489.6
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Reach 4R: Overland to Mineway Braok - Section 2
Hydragraph

]

Inflow Area=3.857 ac
Avg. Flow Depth=0.40'
Max Vel=0.80 fps
n=0.100

L=700.0"

$=0.0143 """
Capacity=1,489.6 cfs

-:;'z ol
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Summary for Reach 5R: Qverland to Mineway Braok Sectian 1

Inflow Area = 3.857 ac,  0.00% Imparvious, Inflow Depth= 3.76° for 100 year event
Infow = 14.5cls @ 12.15 hrs, Volumes 210al
Quiflow = 1d0cls @ 12.22 hrs, Valumes= 1.210af, Allen= 3%, Lag= 3.8 min

Reuling by Stor-Ind+Trans methad, Time Span= 0,00-72.00 hrs, dt= 0,01 hrs
Max. Velocity= 1.38 fps, Min, Traval Time= 2.2 min
Avg. Velseily = 0,48 fps, Avg, Travel Time= 6.2 min

Peak Stornge= 1,830 of @ 12,18 hrs
Average Depth at Paak Slerage= 0.24'
Bank-Full Depth= 1.00°, Capacily al Bank-Full= 347.0 cfs

Cuslom cross-section, Lengthe 180.0° Slopes 01000
Canstant n= 0,100 Heavy timber, flow baow branches
Inlet Invert= 192.00°, Outllel Inverts 180,00

3
Offset  Elevation Chan.Dépth
Tegl) gel loel
-160.00 1.00 0.00
-10.00 0.00 1.00
000 0.00 1.00
10.00 0.00 1.00
100.00 1.00 0.00

Deplh End Area Perim, Slarage  Discharge
(feel)  (sg-)  (feen (cubic-Teat) (efs)
0.00 0.0 200 a 0.0
1.00 1100 2000 18,800 3470

40B Drainage Overall
Prepared by Microsoft
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Reach 5R: Overland to Mineway Brook Section 1
Hydrograph

Inflow Area=3.857 ac
Avg. Flow Depth=0,24'
Max Vel=1.38 fps
n=0.100

L=180.0"

§=0.1000
Capacity=347.0 cfs

3037 34 3 a6
Time (hauis)

40B Drainage Overall Type lll 24:hr 100 year Rainfall=6.80"

Proparad by Microsoft Printod G110/2016
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Summary for Reach 10R: Analysis Paint 4

Inflaw Aroa = 5.510ac,  3.75% Imporvious, Inflow Depth= 387" for 100 yoar avent
Inflow & 22Gcls @ 1212 hrs, Volumes 1667 at
Quiflow = 22B¢fs @ 1212 hrs, Volumes 1.607 af, Attan= 0%, Lag= 0.0 min

Rouling by Stor-Ind+ Trans mothod, Time Span= 0.00-72.00 hrs, dt= 0,01 hrs

Reach 10R: Analysis Point 4

Hydregraph

g: B Cuafory
5 Inflow Area=5.510 ac
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Summary for Pond 1P: Existing Low Point

Inflow Area = 16.738 ac, 2.88% Impervious, Inflow Depth= 356" for 100 year event
inflow = 48.8cls @ 12.25 hrs, Volumes= 4,853 af

CQuiflow = 153 ¢cls @@ 12.74 hrs, Volumes 4.950 al, Atten= 69%, Lag=20.2 min
Discarded = 38¢cls @ 12.11 hrs, Volumes 3.785 af

Primary = dcls @ 12,74 hrs, Velume= 1.160 af

Rauling by Stor.Ind methed, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs /2
Prak Elev=170.11° @ 12.74 hrs Surl.Area= 20,300 &f Slorage= 83,720 cf

Piug-Flaw datention time= 143.0 min caleulated for 4.258 af (100% of inflow)
Center-ofl-Mass del. lime= 143.0 min { 984.2 - 841 3)

Volume Invarl __ Avail Storage Slorage Pescriplion
# 174.50° 18.015¢f  Area A1 (Prismatic) Lisled below (Recalg)
2 178.00° 7353 ¢ Area A-2 (Prismatic) Listed below (Reea 5]

#43 177.50° 82925 ¢1 Area A-3 (Prismatic) Listod balew (Recalc) -Im ervious
108203 ¢f  Total Available Storage

Elevatien Surl Area Inc.Slore Cum.Slore
1] 5a-1 cubie.fagl cublc-faat)
174,50 40 o a
175.00 2,280 560 580
175,60 5,420 1,925 2,505
176.00 6,950 3,003 5,508
176,50 7,770 3,680 9,278
177.00 8,840 4,103 13,380
177.50 9.900 4,625 18,015
Elavation Surf Area Ine.Store Cum.Siore
feet aq-fL cubie-fea bic-feet
176,00 10 0 0
176.50 2,400 a03 803
177.00 7.100 2,375 2,978
177.50 10.400 4,375 7,353
Elavatian Surf Area Inc.Store Cum.Slore
fia 501t cubie.fe cubic-faat
177.50 20,300
178.00 25,700 11.500 11,500
178,50 40,900 16,650 28,150
179.00 55,100 24,000 52,150
17050 68,000 50,775 82,925
Device Rouling Invert _Oullat Daviees
#1 Primary 17860° 12.0'long x 5.0° breadth Broad-Crasled Rectangular Wair

Haad (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 3.50 400 4.50 500 550

Caal. (English) 2.34 2,50 2.70 268 2,68 2,66 265 2.85 255
2,85 2.67 2.65 268 2,70 2,74 2.79 288

408 Drainage Overall Type Ii 24-hr 100 year Rainfall=6,50"
Prapared by Microsoft Printed B/10/2016
Al

a
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#2  Discarded 174.50'  8.270 inthr Exfiltration over Surface area

iscarded OQuiFlow Max»3.9 cfs @ 12.11 hrs HW=177.51' (Froe Dischargo)
2=Exfiltration (Exfillration Conlrels 3.9 cfs)

rimary OutFlow Max=11.4 ofs @B 12,74 hrs HW=179.11" {Free Discharga)
1=Broad-Crested Roctangular Weir (Weir Gontrols 11.4 ¢fs & 1.86 Ips)

Pond 1P: Existing Low Point
Hydrograph

£ inflewi
! Chitfton

Inflow Area=16.736 ac | |55

m Peak Elev=179.11"
“ Storage=83,720 cf
45
e Y

=

! 2

B 10121416 18202224 20

40B Drainage Overall Type Il 24-hr 100 year Rainfall=6.80"
Prepared by Micrasaft Printad 6/10/2016
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Summary for Pond 2P: Peters Way Low Point

Infiow Area = 1.689 ac.  0.00% Imporvious. Inflow Dapth = 3.87° far 100 year avanl
Inficy = T3cls @ 1241 brs, Volume= 0.548 af

Quifiaw = 72els @ 1213 hes, Velumes= 0,492 al. Atten= 2%, Lag= 1.2 min
Primary = 7.2cl8 @ 1213 hrs, Volume= 0.452 af

Fouting by Stor-Ind melhod, Time Span= 0.00-72,00 hrs, df= 0.01 his
Peak Elave 212,72 @ 12.13 s Surf Area= 1,852 &f Slorages 3,150 cf

Flug-Fiow detention ime= 72.4 min caleulnled for 0.482 af (90% of inflow)
Conler-of-Mass del, lime= 23.2 min ( 847.3 - 8245)

Velumi Invert  AvailStorage  Sterage Descri ion

] 20880 12,859 ¢l Custom Stage Data (Conic) Listed belew {Recale)
Elavation Surf.Area Ine Store Cum.Slore Wet Area

eal g Eubic-fee cubie-fesl 5011

208.680 50 a 0 50

21000 400 276 278 406

21200 1400 1,689 1,975 1,427

214.00 2,860 4,120 6,005 2,863

216,00 4,000 6,764 120859 4,132
Cevice Routing Inved  Qutlat Davicas

#1  Primary 21230 10.0'leng x 10.0° breadth Broad-Crosted Rectangular Weir

Hend (foot) 0.20 0.40 0.00 0.80 1.00 1.20 1.40 160
Coel. (English) 2.49 256 2.70 2.69 2.68 2,85 267 264

Rrimary OutFlow Max=7.1 efs @ 12.13 hrs HW=212.72 (Froe Cischarge)
1=Broad-Crostod Rectangulac Weir (Wair Conirals 7.1 cfs @ 168 (ps)

40B Dralnage Overall Type ill 24-hr 100 year Rainfail=6 60"

Frepared by Microsoft Printed 6/10/2016
HydraCAD® 810 w/n 01413 & 2011 HydroCAD Softwars Solutions Pagp 52
Pond 2P: Peters Way Low Point

Hydragraph
(] |
B .l
il Inflow Area=1.699 ac

Peak Elev=212.72'
Storage=3,150 cf

Flow fets)
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Baga 53
Summary for Pond 3P: Analysis Polint 6 - Railraad Culvert
Inficw Arcaw  181.067 ae.  7.41% Impervious, Inflow Dapth= 337" for 100 year avent
Inflew = 1118¢clsqn 12.46 hrs, Volumas 50.784 af
Quitlow = EGdcfs @ 13.13 hrs, Velume= 50,784 af, Aften= 50%, Lag= 40,5 min
Pomary = S84cls @ 1313 hrs, Velumes 50.784 af

Rauting by Stor-Ind method, Time Span= 0.00.72.00 Iirs, di= 0.01 hrs
PPeak Elev= 172.79' @ 1313 hes  Surl Area= 149,026 f Storage= 156,845 cf

Plug-Flow dalention ime= 20.2 min caleulated fer S0.784 af (100% of inflow)
Cenler-of-Mass del. ime= 20.2 min [ 1,153.1 - 1.1329)

Valume lnvert __Avail Sterage Storage Description
" 16870 2431865¢cf Custom Stage Data [Prismatic) Listed below (Recalc)

Elovation Surf.Area Inc.Slera Cum. Stare
fe 1 cubie-foa)) uble-foai
168,70 100 0 0
170.00 4,000 2,665 2,865
172.00 65,000 69,000 71.665
174.00 280,000 345,000 418,665
176,00 520,000 B8C0,000 1.216,665
178.00 685,000 1.215,000 2431 865

Devics  Reuting Inverl Cutlat Daviees

#1  Primary 163.70° 36.0" W x 30.0" H Box Culvert Lw 50.0° Kee 0.200
Inlat 7 Cutiet Inverls 168.70'/ 160.20° S= 0.0100% Ce= 0.600
A= 0.022 Earh, ¢lean & straight

rimary OutFlow Max=58.4 cfs @ 13.13 hrs HW=172.79' (Free Diseharga)
1=Culvert (Barrel Conirols 55.4 cfs @ 7.52 fps)

40B Drainage Overall
Prepared by Micresaft

Type (il 24-hr 100 year Rainfall=6.60"
Ponlaa B/10/2016
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Pond 3P: Analysis Point 8 - Rallraod Culvort
Wydrograpn
I ; : .
s Inflow Area=181.067 ac
3 Peak Elev=172.79°
) Storage=156,645 cf |
i 36.0" x 30.0"
in Box Culvert
i % n=0.022
Te L=50.0"
b S=0.0100 "
%
X
16
i i
5
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Summary for Pond 4P; Concord Road Culyert

Inflew Arga = 128.808 ac, B.90% Imparvious, Inflow Depth=_ 366" for 100 year avent
Inflow # 268.3cls @ 12.59 hrs, Velume= 39.275 ar

Cutfiow = 206 ¢cls @ 15.28 hrs, Volumes 38,397 al, Atten= 89%, Lag= 162.1 min
Primary = 208¢cls @ 15.29 hrs, Volume= 3B8.397 af

Routing by Slor:ind methed, Time Span= 0.00-72.00 hrs, di= 0.01 hrs
Paak Elav= 219.43' @ 15.29 hrs  Surf Areas 481,146 81 Slorage= 528, 548 cf

Plug-Flew delantion time= 360.9 min calculated for 38,267 af (88% of inflow)
Center-of-Mass det, lima= 347.6 min (1.208.0-860.4)

Volume Inven Avail Slerage _Storage Deseriplion
] 214,00 2810600 ¢l Custom Stage Data (Prismatic) Listed belaw (Racalg)

Elevaton Surl Area lne.Slore Cum.Siere
{feei) (5G11) fcubictasl)  icubie-foet)
214.00 20,000 o a
218,00 30,000 £0.000 50,000
218.00 265,000 325,000 a75,000
22000 556,000 861,000 1,226,000
22200 828,000 1.384,000 2610000
Qevice  Rouling Invert Ouliol Devices
#1 Primary 213.85° 24.0" Round Gulvert L= 76.0' Ko= 0200
Inlet  Qullal nvert= 213,85') 213.66' S= 00025 Ces 0.900
n=0.013

Primary QuiFlow Max=29.6 ¢!s @@ 15.29 is HW=21543 TW=215.60" (Fixed TW Elev= 215607
“—=Culvert (Inlot Conlrols 296 efs % 9.42 fps)

40B Dralnage Overall
Prepared by Microsoft

HydioCAD® 9.10 s/n 01413 2 2011 HydioCAD Seftware Solutiona LLE

Flow joiup

Type | 24-kr 100 year Rainfall=6,86"
Printed 810/2016

Bage 56

Pend 4P: Concord Road Culvert

Hydrograph
- =
1 Primary
b Inflow Area=128.809 ac
o Peak Elev=219.43'
#) Storage=928,548 cf
00 24.0"
i Round Culvert
Vg n=0.013
ki L=76.0" |
i 80,0025 '
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Summary for Subcatchment Pr-1; Tributary to Hudson Road - Analysis Point 1

Runoff = 02cls@ 1210 hrs, Volume= 0.014 af, Deplh= 0.65"
Runcif by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dl= 0.01 hrs
Typa lll 24-nr 2 year Rainfalis3,20"

Area (s) CN Daseription
8650 61 =75% Grass cover, Good, HEG B
1,610 98 Paved parking, HSG 8

84D B__Uncennactad ent. HSG
11,000 €8 Waighled Average, Ul Adjusted CN = 67
B.G50 78.84% Pervious Area
2,350 21.26% Impervious Aroa
840 35.74% Unconnected

Tc Length Slepe Velocity Capaclty Description
i feal (WET-] e

53 50 0.0600 0.16
0.2 50 0.3600 4.20

Sheet Flow, A-B
Grass: Dense n=0.240 P2= 320"
Shallow Concentrated Flow, B-C

Shant Grass Pasiure Kv= 7.0 fps

Subeatehmant Pr-1: Tributary to Hudson Road - Analysis Point 1

55 100 Tolal

Hydeeqeaph

am ' ¢

ot Type lll 24-hr 2.year

i Rainfall=3.20"

i Runoff Area=11,000 s

sz Runoif Volume=0,014 af
Y ' Runoff Depth=0.69"
i Flow Length=100"

o ; Lt : . Te=5.5 min

son - " Ul Adjusted CN=67

- - i

[.I:3 Gt

001 e i i A AR

0246 amizvigamaza 252032 243033 4042 44 45 43 00 B2 84 48 £3 60 o2 64 &3 £ 70 73
Tima (hours)

40B Drainage Ovarall Type il 24-hr 2 yoar Rainfall=3,20"
Prepared by Microsoft Printed 8/10/2016
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Summary for Subcatchment Pr.2: Tributary to RR Track - Analysis Point 2
Runoft =

14cis @ 12,08 hrs, Velume= 0.083 af, Depths 1.08°

Runalf by SCS TR-20 muthod, UH=SCS, Tima Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2 year Rainfall=3.20°

Area (sl CN _Descrption
2650 61 =>75% Grass cover, Goad, HSG B
34,400 74 =75% Grass cover, Good, HSG C
4500 98 Uneonnecled pavement, HSG C
200 nconnacled roofs, HSG G
44450 77 Waighted Avarage, Ul Adjusled CN = 75

37,050 83,35% Pervious Area
7.400 16.65% Impervious Area
7.400 100.00% Unconnecied

Te Length Slopa Velocity Capaeity Daseription
min; fa (i IVsec] cfg

ER 50 0.2200 027 Shaut Flow, A-B
Grass: Dénse n= 0,240 P2=3.20"
01 30 0.3000 3.83 Shallew Concentrated Flaw, B-C

Short Grass Pasture Ky= 7,0 Ips
32 80 Total

Subeatchment Pr-2: Tributary to RR Track - Analysis Point 2
Hydrograph

Type 1l 24-hr 2 year
Rainfall=3.20"

Runoff Area=44,450 sf
Runoff Volume=0.093 af
Runoff Depth=1.09"
Flow Length=80'
Te=3.2 min

Ul Adjusted CN=75

Flew fes}

s d A A i 2
2460020 1050 2274 70 28 30 37 34 30 3840 41 44 40 48 50 52 MWl cacs B) DT
Tima {houis)

40B Dralnage Ovarall

Frepared by Microsoft
raCAD® 8,10 sin 01413 © 2011

Type Wl 24-hr 2 yvar Rainfali=3.20"
Printed 6/10/2016

aCAD Sol Sal LG Page 3

Summary for Subcatehment Pr-3: Uncollected to outiat

Runaff = 24¢cls@ 1202 hrs, Volumes 0,145 al, Depih= 184"
Runolf by SCS TR-20 method, UH=SCS, Time Span= 0,00-72.00 hrs, di= 0.01 hrs
Type i 24-hr 2 year Rainfall=3.20"

Area (sh  CN Dascripllen
4535 61 >75% Grass cover, Good, H5G B
14000 74  =75% Grass cover, Good, HEG ©
11900 98 Paved parking, HSG B
G520 98 Raofs, HSG B
4385 98 Rcofs HSGC
41,340 88 Waighted Average
18,535 44.84% Parvious Area
22,805 §5.16% Impervious Area

Te Longih  Slope Valocily Capacity Descrigtion
min} fi ) {[Vsac cls
06 50 0.02s0 1.31

Sheet Flow, A-B

Smooth surfaces n= 0,011 P2= 320"
Shallow Concentrated Flow, B-C
Paved Kv=203 fas

0.4 70 0.0250 3

1.0 120 Tetal

Subeatehment Pr-3: Uncellected to autlat
Hydrogeaph

L1 Hunea

Type lll 24-hr 2 year
Rainfall=3.20"
% Runoff Area=41,340 sf
4 Runoff Volume=0.145 af
Runoff Depth=1.84"
Flow Length=120'
; Slope=0.0250 '/
# Tc=1.0 min

I

CN=86
i R +J

O F 4 8B 100 V410 1B 703274 26 24 30 12 34 36 30 20 42 44 46 41 50 63 £4 20 £0 60 82 &4 43 88 10 1a
Tine (hawa)

Flona jets)

3

40B Dralnage Overall Type i 24-hr 2 year Rainfall=3.20"
Prepared by Micrasoft

Printed 6/10/2016
HydreCAD® 8.10 50 01413 © 2011 HydroGAD Software Solutions LLG Pagg 4

St ¥ for Subeat nt Pr-4: AP4 - Tributary to Abutting Northeast
0.5¢ls @ 12.06 hrs, Velumo=

Runelf = 0.037 af, Deplh= 088"
Runolf by SCS TR-20 method, UH=SCS, Time Span= 0,00-72.00 hrs, di= 0.01 hrs
Type Ill 24-hr 2 year Rainfall=3,20"

Area (s €N __ Deseriplion

3600 55 Wonds, Good, HSG B
10,000 70 ‘\Woods, Good, HSG G

6,100 74 >75% Grass eovar, Good, H5G C
1,300 89  Gravel roads, HSG C

1,200 98 Paved parking, H5G C

22200 71 Waighted Average
21,000 94.58% Parvious Area
1,200 5.41% Impervious Area

Te Length  Siope Velstily Capacity Dascription
iny] @l i1} '50C cls)
24 50 0.1600 034

[X-] 70 0.2300 240

Sheet Flow, A-B

Grass: Shott nw 0,150 P2= 320"
Shallow Concentrated Flow, B-C
Woodland Kv= 5.0 fps

29 120 Tetal

Subeatchment Pr-4: AP4 - Tributary to Abutting Northeast

Hydragragh
085 K f'u_ m
i Type Ill 24-hr 2 year
as Rainfall=3.20"
o Runoff Area=22,200 sf
s Runoff Volume=0.037 af
¥ 3 Runoff Depth=0.88"
.. Flow Length=120'
o Tc=2.9 min
S CN=T71
3]
N o, Z —"EMM;} R A s

LR T ] 70.8.50 52 34 30 30 4042 1 45 43 5 52 54 14 54 60 83 64 06 83 70 12
Time (heuis)



408 Drainage Overall
Frepared by Microsoft

H[drngﬂ 810 s=in 01413 32011 HydreCAD Software Solutens LLC

Summary for Subcatchment Pr-5: Site development to Basin - A

Type NI 24-hr 2 year Rainfall=3.20"
Printed 8102016

Pagg

Runoff L] 33.2¢5@ 12,14 hra, Volumes 2,721 al, Depthe 1,34"
Runelf by SC5 TR-20 methad, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Type 1l 24:hr 2 yaar Rainfali=3.20"

Area (5 CN__ Dascription
3000 55 ‘Woods, Good, HSG B
153.000 70 Weods. Goad, HSG ©
12350 61 =>75% Grass cover, Good, HSG 8
528,150 74 >75% Grass cover, Good, HSG C
40,000 71 Meadow, non-grazed, HSG C
12,540 98 Paved parking, H5G B
130305 88 Paved parking, HSG C
6,655 98 Reofs HSGB
74980 98 Recols, H3GC
74,000 83 Gravel ronds, HSG C

21000 88 Unconnected pavement. HSG C

1.062.950 B0 Weighled Average, Ul Adjustad GN = 79
818,500 78.93% Pervious Area
245480 23.07% Imparvious Area
21,000 8.56% Unconneclod
Te  Length

Slope Velocity Capacity Oescriplion
min feet (i) ft/sac {ers)
53 50 o0.ceoo Q.16

Sheat Flow, A-B

Grass: Dense n= 0.240 P2=3.20"
Shallew Concentrated Flow, B-C
Short Grass Pasture Kv= 7.0 fps
Shallew Cencentrated Flow, C-D
Unpaved Kv= 16.1 fps

Shallow Concentratad Flow, D-E
Paved Kv=2031fps

Shallow Concentratod Flow, E.-F

Snhort Grass Pasture Kve= 7.0 fps

16 150 0.0530 161
156 200 0.0200 228
a7 130 0.0230 3.08
1] 45 0.1300 252

a7 615 Talal

40B Drainage Overall Type il 24-hr 2 year Rainfall=3 20"
Prepared by Microsoft Printed 810/2016
HydraCADE 9,10 01413 & 2011 eCAD Soltware itans LLG Bage §
Subcatchment Pr-5: Site development to Basin - A
Hydragragh
%
. Type Ill 24-hr 2 year
s Rainfall=3.20"
w Runoif Area=1,063,950 sf
% Runoff Volume=2.721 af
En Runoff Depth=1.34"
Bl Flow Length=615'
r Te=9.7 min
" Ul Adjusted CN=79
]
o
+
i s A P

© 146 81012 14101307224 10 203002 3420 33 40 47 a4 4 4 £0 57 2420 £8 0 62 64 60 16 70 7%

Time [nours)

40B Drainage Overall
Preparad by Microsoft
dia 9.10 w/n 014

Type Il 24-hr 2 year Rainfaiin3 20*
Printed 8/10/2016

B 2011 Hydr: Bage?

D Softwore iare LLC

S y for Sube t Pr-6: Site Development to Basin - B

Runolf = 6.7¢cls @ 1216 hrs, Volumes 0.576 af, Dapth= 1,68*
Runoff by SCS TR-20 method, UM=SCS, Time Span= 0,00-72.00 hrs. di= 0.01 hrs
Type Il 24:hr 2 year Rainfall=3,20"

Area(sh C Deseriplicn

N
13,076 61 =75% Grass cover, Good, HSG 8

71,580 74 =75% Grass covar, Good, HSG G
8000 70 ‘Noods, Good, HSG C
26485 90 Paved roads wicurbs & sewers, HSG B
39495 88 Paved parking, HSG C
5880 98 Rcofs, HSGB
12735 98 Roofs HSGC
179,080 B4 Weighlad Average
93655 52.30% Pervious Araa
85,405 47.70% Impervious Area

Tc Lenglh  Slope Velocty Capacity Deseription
min; faat i fi/sec) (cls)
4.z 50 0.0200 g.10

Sheet Flaw, AB

Gross: Dense 0= 0,240 P2= 320"
Shallow Concentrated Flow, B-C
Short Grass Pasture Kv= 7.0 Ips
Shallow Concentrated Flow, C-D
Paved Kv=20.3fps

24 225 0.0500 157
1.0 125 00100 203

1.6 400 Total

40B Dralnage Overall Type ill 24-hr 2 yoar Rainfali=3,20"
Prepared by Microseft Printed /1072016
draCADD 9 10 win 01413 2011 Softwate Solilisns LLG Fnan B
Subcatchmont Pr-6: Site Development to Basin - B
Hytregragh

Type lll 24-hr 2 year

Rainfall=3.20"

Runoff Area=179,060 sf

N Runoff Volume=0.576 af

i Runoff Depth=1.68"

g Flow Length=400'

Te=11.6 min

CN=84

A
G246 81QETHMWINIINNBED 20436 3840 42 44 96 43 10 £2 84 6 2300 67 4G4 €8 0 T2
Time {hoiied)




408B Drainage Overall Type Il 24-hr 2 yoar Rainfali=3.20"
Prinled 6/10/2016

Prepared b{ Microseft
H ADD 9,10 =i 01413 © 2011 Hydr Saltware Salulion LLG Pm

Summary for Subcatchment PR-7: Off-site South of Cancord Road

Runoff = B20cls @ 1263 hrs, Volumes 8.979 al. Depth= 0.93"
Runell by 5CS TR-20 melhed, UH=5CS, Time Span= 0.00-72,00 trs, di= 0.01 hrs
Type il 24-nr 2 year Rainfall=3 20"

Area(sf) CN Description

70,700 30 Woods, Goad, HEG A
213700 85  Weods, Good, HEG B
1691800 70 Woods, Good, HSG C
1462100 77  Woads, Good, HSG D
1203300 78 1 acre lals, 20% imp, HSG C
321,700 84 1| acre lots, 20% imp, HSG D

= 47,600 57 Udorhents, 30% imp, HSG A
5610900 72  Weighlad Averaga
5111620 91.10% Parvious Aroa

495,280 8.80% Impervious Area

Te Length  Slope Velocity Capaclty Description
min; feat ft/s (3

7.8 50 0.0800 .10

Sheat Flaw, A-B

Waads: Light underbrush n=0.400 P2= 3.70°
Shallow Concentrated Flow, B-C

Wecdland Kv= 5.0 fps

Shallow Concentrated Flow, -0

Short Grass Pastura Kv= 7.0 Ips

152 3200 0.0050 3.52 2112 TrapVee/Ract Channel Flow,

Bol W=5.00" D=1,00' Z= 1.0 Top.W=7.00'
n=0.025 Eanh, elean & winding

140 1450 0.1200 1,73
4.1 200 0.0300 1.21

41.2 5000 Total

40B Drainage Overall Tyge Wl 24-hr 2 year Rainfall=3.20"
Frapared by Microsaft Printed 6/10/2016
aCA

HydroCADD 9.10 win 01413 ©2011 HydroCAD Soltware Selutions LLC Paga 10

Subcatchment FR-7: Off-site South of Concord Read

Hydregraph
[ [&
@ Type Ill 2d-hr 2 year
" Rainfall=3.20"
t: Runoff Area=5,610,900 sf
“ Runoff Volume=9.979 af
£ Runoff Depth=0,93"
| i Flow Length=5,000"
o Te=41.2 min
0 CN=72
: Pz & S L TP

OB 48 BUDIT 140000 103234 26,2030 32 3430 30 4D 4344 48 48 00 62 64 24 50 €0 62 8 46270 72
Tima (hours)

40B Drainage Overall Type Il 24-hr 2 year Rainfali=3.20°
Prepared by Microsoft Printed 6/10/2016
CA

HydreCADD 8 10 &/n 01413 @ 2011 HydraCAD Software Solutions LLC Page 11

Summary for Subcatechment PR-0: Off-site North of Concord Road

Runoff = 9.8¢cls @ 12.55 hrs, Velume= 1719 af, Depth= 048"
Runctl by SCS TR-20 method, UH=SCS, Tima Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2 yoar Rainfall=3,20"

Araa (sf) CMN__ Description

217000 30 Woods, Good, HSG A

388500 55 Woods, Good, HEG B

400400 70  Woeods, Goad, HSG C

2B4H00 77 Woods, Good, H5G O

331900 79 1 acre lols, 20% imp, HSG ©

197,800 36 Pasture/grasslandirange, Good HSG A
1868400 82 Weighteo Average
1.792,020 95.91% Pervious Arga

76,3680 +.09% Impervious Area

Te Leagih  Slope Veleeity Capacily Dascription
min| (25 U] It/sec) {efs)
75 50 0.0700 0.11

Sheet Flow, A-B

Woods: Light underbrush n= 0,400 P2= 320"
Shallaw Concentrated Flow,

Wazsdland Ky= 5.0 fps

Shallow Concentrated Fiow,

Woedland Kv= 5.0 Ips

1.5 280 0.0080 282 1073 TrapVeo/Rect Channel Flow,

Bol\W=500' D=0.67 Z=1.07 Top wag 34

n= 0,028 Eorh, clean & winding

52 340 0.0480 1.10
153 480 00110 0.52

265 1120 Tetal

40B Drainage Qverall Type il 24-hr 2 year Rainfall=3.20"
Prepared by Microsoft Printed 6/10/2018

HydroCARD 8,10 s/n 01 £13 ©2011 HydroCAD Seftware Sehutions LLC Page 12

Subcatchment PR-B: Off-site North of Concord Road

Mydrograph

i ‘ Type lll 24-hr 2 year

’ Rainfall=3.20"

A E Runoff Area=1 868,400 sf

? 4 Runoff Volume=1.719 af
R 2 Runoff Depth=0.48"
i Flow Length=1,120'

4 £ Te=29.5 min

3

Hi

[ =t

Q




40B Dralnage Overall Type Il 24-hir 2 yoar Rainfall=3.20"
Preparad by Microsoft Printea 61102015

HydreCADD 2,10 wn 01413 © 2011 HydraGAD Saftware Selutions LLG Page 13

Summary for Reach 6R: Mineway Brook Section 2

Inflaw Area = 129.318 ac.  8.88% Impervious, Inflow Deplh = 085" for 2 year dvent
Inflow = 1B.1¢fs @ 13.68 hrs, Volume= 9,135 al
Quflow = 18.1¢cl8 @ 13.83 hrs, Volumas 9.135 af, Atten= 0%, Lag= 8.5 min

Routing by Slar-Ind+Trans method, Time Span= 0.00.72,00 hrs, di= 0,01 hrs
Max. Valocity= 5.05 fps, Min. Travel Time= 5.0 min
Avg. Velocity = 217 Ips, Avg, Travel Time= 11.5 min

“eak Storages 5,366 of @ 13,74 hra
Average Deplh al Peak Storages 067
Bank-Full Depth= 1.00°, Capacity at Bank-Full= 34,4 efs

5.00° x 1.00' deop channel, n= 0,025 Earh, clean & winding
Side Siope Z-value= 0,57 Top Width= 8.00°

Length= 1,500.0' Slope= 0,0160 7

Inlal Inver= 192.00', Oullel Inven= 168.00°

Reach 6R: Mineway Brook Section 2
Hydregraph

B

Inflow Area=129.318 ac
Avg. Flow Depth=0.67"
Max Vel=5.05 ips
n=0.025

L=1,500.0'

5=0.0160 '/
Capacity=34.4 cfs

Flow fefsy

AT

X T e T il
T T 85

62820 22 34 26 20 4542 44 40 40 13 B2 54 56 5 €0 67 04 8 £ 70 10
Time {nours)
40B Drainage Overall Typa IN 24-6r 2 yoar Rainfall=3 20
Prepared by Microsait Printed 6/10/2018
HydioCAD® 910 win 01413 £ 2011 HydiaCAD Sotware Soutians LLE Page 18

Summary for Reach BR: Analysis Point 5 - Tributary to Undeveloped 30 Acres

Inflow Area = 20,485 ac. 27.54% Impervious, Inflow Dapth= 1.40" for 2 year evant
Inflow = liels @ 1202 hrs, Volumie= 3,442 ar
Ouifiow = 27cls @ 1583 hrs, Volumes 3.442 al, Ananw 20%, Lag= 228.5 min

Reuting by Sler-Ind+Trans melhod, Tima Span= 0.00-72,00 hrs, dt= 0.01 hrs
NMax. Velocity= 0.53 Ips. Min. Travel Time= 21.9 imin
Awg. Valaedy = 0.21 fps, Avg, Travel Time= 36.0 min

Peak Storage= 3.510 & @ 15,46 hrs
Average Depth al Peak Storages 0,20
Bank-Full Depth= 4.00', Capacity 5! Bank-Full= 1.489.6 ofs

Custom crass-soclion, Length= 700.0' Slope= 0.0143 7
Constant n= 0.100 Heavy imbar, flow below branchas
Infet invert= 180.00°, Qutlet invarta 170.00°

t
Olfsal  Elevation Chan.Repth
leot) Te fogl
=100.00 4.00 0.00
0.00 4.00
0.00 4.00
0.00 4.00
440 0.0
h End Ated Penm, Slerage  Deascharge
__{teey (qelt)  (fealy {cubic-leey als)
049 200 na

2 o
4.00 5000 2302 350.000 1.4089.6

40B Drainage Overall
Prepared by Microsoft
HydraCADS 9.10 w/n 01413 @32011

Type ll 24-hr 2 yoar Rainfail=3.20"
Printed 6102016
AD Saltware Selutions LLE Page 14

Summary for Reach 7R: Mineway Brook Section 1

Inflow Area = 128.800 ae, 8.90% Impervicus, Inflow Depth= 0.85" for 2 year avant
Infew = 18.0cfs @ 13,67 hrs, Velume= 9.097 at
Qulllow = 18.0cfs @ 13.69 rs, Volumes 9.097 af, Allen= 0%, Lags 1.7 min

Routing by Stor-Ind=Trans method, Time Span= 0.00-72.00 nrs, di= 0.01 hrs
Max, Velocty= 7.22 fps, Min. Travel Timo= 1.0 min
Avg. Velscity = 4.40 fps. Avg. Travel Time= 1.7 min

Poak Storage= 1,123 ¢f @ 13.68 hrs
Average Dopth at Peak Storage= 0,48
Bank-Full Depth= 1.00', Capacily at Bank-Full= 50.8 ¢fs

5.00' x 1.00° deep channel, n= 0.025 Earh, clean & winding
Side Slope Z-value= 0.57 Top Widih= 6.00°

Lengih= 450.0' Siopes 0,0482 7

Inlet Inveri= 213.70°, Outlel Invents 192.00°

Reach 7R: Mineway Brook Scetion 1

Hydroaraph
/f‘ T Wlirer |
bl £] Dutity|
S Inflow Area=128.809 ac
ot Avg. Flow Depth=0.48'
i Max Vel=7.22 fps
H n=0.025
En L=450.0'
i, $=0.0482 '
: Capacity=59.8 cfs
:
a
qn RN B R R PR P RT Y ll%:uﬂ-l)ﬂﬂﬂﬂihwazku Aaamaarnr
40B Drainage Overall Type (il 24-hr 2 year Roinfall=3,20"
Prapared by Micrasaft Frnted 6102016
HydroCal 0 £/n 01413 & 2011 HydiaCAD Softwarg Solutons LLG. Page 18

Reach 8R: Analysis Point 5 - Tributary to Undeveloped 30 Acros
Hydregraph

[T 8 Bt

J“"‘.'] Inflow Area=29.485 ac D

Avg. Flow Depth=0.20'

Max Vel=0.53 fps

n=0.100

L=700.0"
§=0.0143 /'
Capacity=1,489.6 cfs

02aas |I‘2li!ﬁ!lzb:!ﬂtdHMJ?:AM.‘IMHI'Mwﬂlﬁb:h(ﬂ%mﬂﬁlﬂ“fuh‘
Time {hours)



40B Drainage Overall Type Il 24-hr 2 year Rainfali=3.20°
Prapared by Microsoft Printed 6/10/2018
draCAD® 9.10 =/n 01413 ©2011 HydroCAD Software Solutians LLG Page 17

Summary for Pond 5P: Detention System B

Inflow Area = 4.111 ac, 47.70% Impervious, Inflow Depth= 1.68° far 2 year ovent

Inflaw L] B.7¢cls @ 12.16 hrs, Volume= 0.576 af

Quiflow = 0.7¢cls @ 13.57 his, Volumes= 0.576 of, Atten= 80%, Lag= B4.4 min
Phimary = 0.7cls @ 13.57 hrs, Volume= 0.578 af

Rouling by Sler-Ind method, Time Span= 0.00-72.00 hrs, di= 0.01 hrs
Peak Eley= 184.79' @ 13.57 hes  Surf Area= 9,151 51 Storage= 10,870 cf

Plug-Flew datantion lime= 170.0 min caleulated for 0.576 af (100% of inflow)
Centor-of-Mass det. ima= 170.0 min ( 1,004.8-834.7)

Voluma Inven  Avail.Storage Storage Description
#

183.00° 23,582¢l 60.0" D x 150.0'L Plpo Storage 8= 0,0030 " x 8
2

n2 183.00' 2,356 el £0.0" D x 60.0'L Pipe Starage x
#3 182.00' 7,858 ¢f 60.0" D x 390.0°L. Plpe Storage 8= 0,0025
a 182.20° 5301 ¢! 60.0" D x 270,0'L Pipe Storage §= 00030 7
38877 cf  Total Available Storage
Davice Rauling Invert Qutlet Davices
#1 Primary 182.20° 4.0" Von. Orifice/Grate  G= 0,600
#2  Primary 184,50° 8.0" Ven. Orifice/Grate  Cw 0,800
#3 Prmary 187.00° 6.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s)

=Qrifice/Grate (Qrifice Controls 0.7 cfs @ 7.48 fps)
2=0rifice/Grate ( Contrals 0.0 £f5)

Ennry OutFlow Max=0.7 cfs @ 13,57 hrs HW=184.78" (Freo Discharge)
=Eharp-Crested Rectangular Weir { Controls 0.0¢fs)

Type Il 24-hr 2 year Rainfali=3.20"
Frinted 6/10/2018
fé Salutions LLC Pm

408 Drainage Overall
Prepared by Microsoft
HydreCADS 8,10 sh 01413 © 2011 HydroGAl

Pond 5P: Detention System B

Hydregraph
r Inflow Area=4.111 ac
o Peak Elev=184.79"
" Storage=10,870 cf
I
i
¥
i .|

L] e ; ey y
LEIE AR TN 13022 2428 2830 37 34 26 20 4D 42 44 46 48 20 53 54 b6 £3 60 62 64 66 68 70 77
Time (heun)

40B Dralnage Overall Type Il 24-hr 2 yoar Rainfall=3.20"
Prepared by Microsoft Printed €/10/2016
HydroCA & 01413 ©3201 0GAD Soltva tions LLE Page 19

Summary for Pond 6P: Detention System A

Inflow Area = 24,425 ac, 23.07% Impervious, Inflow Depth = 134" far 2 year ovent

Inflow = 3B2cls @ 12.14 hra, Volumes 2.721ar

Oulfiow = 20¢fs @ 15.34 hrs, Volume= 2.721 af, Atlen= 84%, Lag= 151.9 min
Primary = 20cfs @ 15.34 hrs, Velume= 2.721ar

Reuting by Slor-Ind methad, Tima Span= 0,00-72.00 hrs, di= 0.01 hrs / 2
Peak Elev= 188.20' @) 15.34 hrs  Sur.Area= 23,470 5t Sloraga= 72,367 cf

Plug-Flow detentlon lime= 807.3 min calculated for 2,721 af (100% of inflow)
Center-of-Mass det, ime= 8073 min ( 1,656.7 - 849.4 )

Uslume Inved  Avail Storage  Storago Description
# 184.00° 231,850 ¢f  144.0" D x 2,050.0°L Pipe Storage
Devica Rauting Invert_ Oullol Devices
#1 Primary 184.00' 40" Vert. Orifice/Grate  C= 0,600
#2  Primary 187.80' 10.0" Vert. Orifice/Grate  C= 0,600
#3  Primary 192.00° 8.0" Vart. Orificc/Grate  C= 0,600
#4  Primary 195.00° 8.0 long Sharp-Crested Rectanqular Weir 2 End Conlraetion(s)

Primary OutFlow Max=2.0cls @ 15.34 hrs HW=188.20' (Froe Discharge)
1=Qrifice/Grate (Orifice Controls 0.8 cfs @ 9.67 fps)
2=0riliee/Grate (Onifice Centrols 1.1 efs @ 2,64 tps)
=0rifice/Grate ( Controls 0.0 efs)
=Sharp-Crested Rectangular Weir { Contrels 0.0 cls)

40B Drainage Overall Type Il 24-hr 2 yoar Rainfall=3.20*
Prepared by Microsoft Prinied 6/10/2016

HydroCAD® 9,10 wn 01413 & 2011 HydroCAD Softwire Selutions LLG Pane 20

Pond 6P: Datentlon System A

Hydrograph
o
» Inflow Area=24.425 ac
% Peak Elev=188.20'
it Storage=72,367 cf
5
E w
-]
12
w
L}
L3
&
1} e R e Y L
° 10921410 1030223438 2030 22 34 30 33 40 47 l'il-amn:q mw'nu:nuuu ™=
Tima (houry)



40B Drainage Overall
Preparad by Microsoft
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Summary for Pond 7P: Concard Road Culvert

Type N 24-hr 2 yoar Rainfall=3.20"
Printed 6/10/2018
—Fage 21

Inflaw Area= 120,808 ac, 8.90% Imporvious, Inflow Cepth = 093" for 2 year event
Inflaw = 628cls @@ 12,63 hrs, Volume= 9,579 af
Quiflow = 180cls @ 1367 hra, Volume= B.097 al, Atten= 71%, Lag=62.2 min
Primary = 18.0¢/s @ 13.87 hrs, Volumes 2,097 af

Rauting by Stor-Ind methed, Time Span= 0.00-72.00 hra, di= 0.01 hra
Peak Elove 217.02' @ 13.67 brs  Surf.Areas 165,045 sf Storage= 149,396 cf

Flug-Flow detention time= 120.4 min colculaied for 9 087 af (91% of infllow)
Center-of-Mass dot. time= 76,6 min ( 970.0 - 601 4 )

Volume Invert _ Avail Storage Siorage Deseripiion

#1 214.00° 2,610,000 ¢f Custom Stage Data (Prismatic) Lisled belew (Recalc)
Elavation Surl Area Inc.Slare Cum.Store
ifaaty {5a-N) {cubic-feei) (euble-feet)
214.00 20,000 1] o
218,00 30,000 50,000 50,000
218.00 256,000 225,000 175,000
220,00 556,000 851,000 1,226,000
222.00 828,000 1.384,000 2,610,000

Device  Rauling Invart  Quilet Dovices

#1 Primary 21385 24.0" Round Culvent L=760 Kes 0.500
Inlet / Qullet Invert= 213.85'/ 213.66° 5= 0.0025" Cc= 0,900
n=0,013

Primary OutFlow Max=13.0 cfs (2 13.67 hrs HW=217.02 TW=215.60" (Fixed TW Elavs 215,60
#Culvert (Inlet Conlrals 18.0 cfs g0 5.74 Ips)

40B Drainage Overall Type Ui 24-hr 2 year Rainfali=3,20"

Prepared by Microsoft Printed G/10/2016
draCADD 0,10 win 01413 & 2011 HydroCAD Softwarp Selitians LLC Page 22

Pand 7P: Concord Road Culvert

Hydragraph
L infess
i 11 Primasy
b Inflow Area=128.809 ac ’:|
b Peak Elav=217.02'
:’ Storage=149,396 cf
a 240"
s Round Culvert
1 n=0.013
i L=76.0"
i L8 S=0.0025""
i3
[N J"'"Z:__. Z B ey o ..‘.:,H,. s a7 i TR

© 248 81017018 1530 22 2476 78 30 37 34 30 30 4D 42 44 40.40 50 63 54 60 18 €062 64 Ca €4 7D 72
Time (nours)

408 Drainaga Overall Type lif 24-hr 2 year Rainfalla3. 20"
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Summary for Pond 8P: Analysis Palnt § - Railraod Gulvert

Inflow Area = 201,695 ae, 10.50% Impervious, Inflow Depth = 0.85" for 2 year event

Inflow u 233cls @ 12.95hrs, Volumas 14,296 af
Culllow = 227¢els @ 14,05 hra, Volume= 14.296 af, Atten= 3%, Lag=&6.5 min
Primary = 227cls g8 14,05 hes, Volumes 14.296 af

Reuling by Stor-Ind methed, Time Spans 0.00-72.00 hrs, di= 0.01 hrs
Feak Eleve 170.61° @ 14.05 hrs  Surf Aroas 22,748 sf Storago= 10,886 of

Plug-Flaw detenlion time= 5.2 min calculated for 14.294 af (100% af inflow)
Céenter-al-Mass del. time= 5.2 min (1,1268.1,121.7)

Yoluma Inve Avail.Stora \orage Desenption

# 168.70° 2431685¢l Cusiom Stage Data (Prismatic) Listed below (Recaic)
Elovation Surf Area Inc Store Cum.Stora

feal Elal) cubic-feat cubic-leet

188,70 100 o

170.00 4,000 2,665 2,665

172.00 85,000 68,000 71,865

174.00 280,000 345,000 416,665

176.00 520,000 800,000 1,216,885

178.00 695,000 1,215,000 2431665
CeviceRouting Invert Oullol Davices

#1 Primary 168.70° 36.0"W x 30.0"H Hox Culvert L=850.0 Ke= 0200

Inlel / Gutlat Invert= 168,70°¢ 168.20' S= 00100 Ce= 0,900
n= 0022 Eafth, cloan & straight

Brimary QutFlow Maxs227 cfs ¢ 14.06 hrs MW=17061" (Free Discharge)
Tt=Culvert (Barrel Controls 22.7 cfs g0 6.27 fpa)

40B Drainage Overall

Praparad b{ Microsoft
HydraC. 01413 @ HydroCAD Sof Solulions.

Pond BP: Analysis Point 6 - Railraod Culvert
Hydragraph

Ll inflowe
] x 0 Pamary
e Inflow Area=201.695 ac [D
Peak Elev=170.61'
Storage=10,886 cf
36.0" x 30.0"
Box Culvert
n=0.022
L=50.0"

Type Il 24-nr 2 yoar Rainfall=3.20"
Frinted 6/10/i2016
Page 24
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408 Drainnge Overall Type il 24-hr 10 year Rainfal=4.60"
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Summary for Subcatchment Pr-1: Tributary to Hudson Road - Analysis Point 1
Runoff = 05¢cls @ 12,09 hrs, Volume= 0.035 af, Depth= 167"

Runaff by SCS TR-20 melhed, UH=SCS, Time Span= 0,00-72.00 his, di= 0.01 hrs
Type il 24-hr 10 year Rainfall=4 80"

Arga (sf) CN__Deseription
BES0 61  >75% Grass cover, Good, H5G B
1,510 98 Paved parking, HSG B

840 Unconnacted pavemenl B
11,000 &3 Weighted Avorage, Ul Adjusted GN = 67
8,650 7B.64% Pervious Area
2,350 21.36% Imparvious Area
840 35.74% Unconnected
Te Lengih Siops Veloclly Capaclty Daseriplion
{min] faeat) (L (cfs)
53 50 0.0800 0.168 Sheet Flow, A-B

Grass: Danse n=0.240 P2=320"
02 50 D.2800 420 Shallow Concentrated Flow, B-C

Shert Grass Pasture Kvs 7.0 fps
55 100 Total

Subcatchment Pr-1: Tributary to Hudson Road - Analysls Palnt 1
Hydrogeaph

Type Il 24-hr 10 year
Rainfall=4.80"

Runoff Area=11,000 sf
Runoff Volume=0.035 af

g o Runoff Depth=1.67"

E ais Flow Length=_l10_l'.l'
o TG=5.5 m!n
818 Ul Adjusted CN=67
ai h
oos

O 2 4 8 810120416 10703224 2828 2053 34 5838
Time {hour

40B Drainaga Overall Type il 24-hr 10 year Rainfail=4.80"

Prepared by Microsoft Printed 81072016
HydraCADS D.10 1413 @201 roCAD Soltwnro Sehutions LLG Pagag

Summary for Subcatchment Pr-2: Tributary to RR Track - Analysis Point 2
Runaff = 30cfs @ 12.05 hrs, Volumes 0.195 af, Depth= 2,25

Runaff by SCS TR-20 method, UH=SES, Timo Spans 0.00-72.00 hra, di= 0,01 hrs
Type Il 24-hr 10 year Rainfall=4 80"

—Area(sh CN Deseriplion
2850 B1 =>75% Grass cover, Good, HSG B
34,400 74 >75% Grass cover, Good, HSG C
4,500 98 Unconnected pavement, HSG C
2800 98 Unconnacied roafs, HSG G

44,450 77 Weighted Average, Ul Adjusted CN = 75

37,050 83.35% Pervious Area
7.400 16.68% Imparviaus Area
7.400 100.00% Unconnectad

Tc Langth Slope Veloclly Capacity Déseription
min, 4 fulljl [
a1 50 0.2200 0.27 Sheet Flow, A-B

Grass: Dense n= 0240 P2=3.20"
0.1 30 0.2000 3.83 Shallow Concentrated Flow, B-C

Short Grass Pasture  Kv= 7.0 fps

32 80 Total

Subcatchment Pr-2: Tributary to RR Track - Analysis Point 2
Hydragraph

Type Il 24-hr 10 year
Rainfall=4.80"

Runoff Area=44,450 sf
Runoff Volume=0.195 af

o Runoff Depth=2.29"
] Flow Length=80"
Te=3.2 min

Ul Adjusted CN=75

o b — AR A ) i
B 748310127410 Y30 224 36 2230 3 34 34 30 40 42 44 48 43 80 53 24 €4 14 ¢l € £a £ €8 78 12
Tirea (hours)

40B Drainage Qverall Typo Nl 24-hr 10 year Rainfali=4.80°
Pfﬂpﬂl::ﬁ by Microsoft Printed 6/10/2018
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Summary for Subcatehment Pr-3: Uncollocted to outlet

Runoff = 43cls @ 12.02 hrs, Valumes= 0.259 al, Depth= 328"

Runafl by SCS TR-20 methed, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0,01 hrs
Type Il 24-hr 10 yaar Rainfall=4.80"

Araa CH cription
4535 61 >75% Grasa cover, Good, HSG B
14,000 74 =75% Grass cover, Good, HSG ¢
11,800 98 Paved parking, HSG B
6520 98 Rools, HSG
4306 98 Reafs HSG C
41340 25 Weightes Average
18,535 44.84% Pervious Acea
22,806 56.16% Impervious Area

Te Length  Slope Velgcily Capacity Deseription
(min} _(feal)  (fufty  {#'sec) (efs)
06 60 0.0250 131 Sheel Flow, A-B
Smooth surfaees n=0.011 P2= 320
0.4 70 0.0250 an Shallow Concentrated Flow, B-C
Paved Kva 203 fps

1.0 120 Tetal

Subeatehment Pr-3: Uncollected to outlat
Hydrograph

Type lIl 24-hr 10 year
Rainfall=4.80"

Runoff Area=41,340 sf
Runoff Volume=0.259 af
Runoff Depth=3.28"
Flow Length=120"
Slope=0.0250 /'

Te=1.0 min

CN=86

Fronw Jeray

o L R s, D A T A A

Q3 46 A 51218 B3 22 24 20 2039 3224 11 2040 47 H ) 40 60 83 84 S 5000 B2 B4 B3 2830 T8
Tims (nours)

40B Drainage Overall Type Il 24-hr 10 year Rainfali=4.50*

Prapared I:{ Microsoft Printed €/10/2015
doCADD S 10 wn 01413 11 Hydro oftware S 5 LLE Page 4

Summary for Subcatchment Pr-4: AP4 - Tributary to Abutting Northeast

Runiaff = 13cls @ 12.08 hrs, Velume= 0.084 af, Depih= 1.97"

Runoif by SCS TR-20 method, UH=5CS, Time Span= 0.00-72.00 hrs, cts 0.01 hrs
Typa Il 24hr 10 year Rainfall=4 £0°

Area(s) CN_ Cascriplion
3,600 55 Wesods, Good, HSG B
10.000 70 ‘Woods, Good, HSG C
6100 74 =75% Grass cover, Good, HEG G
1,300 29 Gravel raads, HSG C
1,200 98 Paved parking, HSG G
22200 71 Weighted Avarage

21.000 94.59% Pervious Area

1,200 5.41% Impervicus Area
Tc Length Slepe Valocily Capaclty Deseription
min] feel (1%} Vs 5)
2.4 50 0.1600 034 Sheet Flow, A-B

Grass: Shot n=0.150 P2=3.20"

0.5 70 0.2300 240 Shallow Cencentratad Flow, B-G

Woodland _Kv= 5.0 fas

29 120 Total

Subcatchment Pr-4: AP4 - Tributary to Abutting Northeast

Iydrograph
(B}

Type lll 24-hr 10 year

Rainfall=4.80"

Runoif Area=22,200 sf

Runoff Volume=0.084 af

%’ Runoff Depth=1.97"
[

Flow Length=120'
Te=2,9 min
CN=71

N i e STE— R T AT
0T A0 WG IAI0NIZ e :qu:Mlclhni:u»eau-_ouuu-,amq,‘quﬁ;a:l,
imi jhowrs)




40B Drainage Overall
Prepared by Microsoft
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Summary for Subcatehment Pr-5: Site development to Basin - A

Runoff B GB.dels @ 12.14 hes, Volumes 5.354 af, Depth= 2.63"
Runeff by 8C§ TR-20 method, UHsSCS, Time Spanw 0,00-72.00 hrs, &t= 0.0 hrs
Type Il 24-hr 10 year Rainfalix4,80°

Area(s) CN Daseription
3.000 55 Waeds, Good, H5G B
1531000 70 Woods, Geod, HEG ©
12350 61 >75% Grass cover, Good, HSG 8
528150 74 »75% Grass cover, Good. HEG G
48.000 71 Meadow, non-grazed. HSG
124840 93 Paved parking, HSG B
120305 98 Paved parking, HSG €
6655 98 Roofs, HSGB
74,050 98 Reols, HSGC
74000 B8 Gravel roads, HSG C
21,001 98 Uneonnected pavamant, HSG C
1053850 80 Weighted Average, Ul Adjusted GH = 79
818,800 76.93% Pervious Aroa
245,450 23.07% Imparvious Area
21,000 8.56% Unconnected
Tc Length  Slope Valocity Capacity Deseriplion
min] feal v f/ae (cfs)
53 50 0.0600 0.16 Sheet Flow, A-B
Grass: Dense n= 0,240 P2= 320"
16 160 0.0530 1.61 Shallow Ceneentrated Flow, B-C
Shorl Grass Pasture Kvs 7.0 fps
1.5 200 0.0200 228 Shallow Concentrated Flow, C-D
Unpavad Kv=16.11ps
o7 130 0.0220 308 Shallow Cencentrated Flow, D-E
Paved Kv=20.31ps
06 85 0.1200 252 Shallow Concentrated Flow, E-F
Short Grass Pasture_Kv= 7.0 fps
97 G158 Tolal

40B Drainage Qverall
Prapared by Microsaft

HydraCAD® 0,10 w/in 01413 2 2011 HydraCAD Soltware Sclubons LLE

Summary for Subeatchment Pr-8: Site Development to Basin - B

Type il 24-fir 10 year Rainfaiieq 80"
Printed 8/10/2016
—Page 7

Runoff = 123cls @ 12.16 hrs, Volumes 1,058 af, Dopth= 3.09"
Runolf by 5C3 TR-20 maihed, UH=SCS, Time Span= 0.00-72,00 hrs, di= 0.01 hrs
Type 1l 24-hr 10 yoar Rainfall=4,80"

— Area(sf) CN_Description
13,078 61 =75% Grass cover, Good, HSG B
71580 74 »75% Grass cover, Good, HSG G
8,000 70 Woods, Good, HSGC
26485 S8 Poved roads wicurbs & sewers, HSG B
39495 08 Paved parking, HSG ¢
6680 98 Rools, HEG B
12735 98 Rools HSG C
179.060 B4 Weighled Average
93,655 52.30% Patvious Area |
85,405 47,70% Imparvious Area
Te  Length

Slope Veleeity Capacity Dascription
min)  (foal {fvmy 15)
82 50

(I/sec) icfs)
00200 0.10

Shect Flow, A-B
Grass: Dense n=0.240 P2= 320"

24 225 0.0500 1.57 Shallow Cencentrated Flow, B-G
Shorl Grass Pasture Kv= 7.01ps
10 125 0.0100 2.03 Shallow Cencentrated Flow, C-D

Pavad _Kv= 20.3 fos

1.8 400 Taotal

408 Drainage Ovarall
Prapared by Microsoft

Type Il 24-hr 10 year Rainfall=d 80"
Printed B/10/2016

reCAL® 9.10 1413 @201 oCAD Saftwars Solutions LLG Page &
Subeatchment Pr-5: Site development to Basin - A
Hydrograph
i @El
o Type Il 24-hr 10 year
i Rainfall=4.80"
f’ Runoff Area=1,083,950 sf
1 Runoff Volume=5.354 af
in Runoff Depth=2.63"
HE Flow Length=615'
» Te=9.7 min
w Ul Adjusted CN=79
15
0
&
0748 IdlzM\lll:hﬂhi‘n:'n:lh:::llﬂl?ud B3 B2 B4EA 58 00 02 04 G4 B2 7O T2

40B Drainage Overall
Prapared by Mierosoft
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Type il 24-hr 10 year Raoinfall=4,80°
Printed 6/10/2016

Page &

Subcatchment Pr-6: Site Dovelopment to Basin - B
Hydrogeaph

Type Ill 24-hr 10 year
Rainfall=4.80"

Runoff Area=179,060 sf
Runoff Volume=1.058 af
Runoff Depth=3.09"
Flow Length=400
Te=11.6 min

CN=84

A ks s > 4 srnr

a z T e 2

G249 lml:lqmu:l:ahx:um;!n:\e:aml!uuumummmm“m“umﬂ
Tima thaurs)

(am)



408 Drainage Overall Typa Il 24-br 10 yoar Rainfall=4.80*
Preparad by Microsoft Printed 6/10/2016
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Summary for Subcatehment PR-7: Off-site South of Concord Road

Runeff = 147.7 cfs @ 12,68 hrs, Velume= 21.951 af, Depth= 2.08"
Runalf by SCS TR-20 method, UM=SCE, Time Span= 0.00-72.00 hrs, di= 0.01 hrs

Type lil 24-hr 10 yoear Rainfall=4 80"

Afed (s CN SCrnption
70700 30 Waoods, Good, HSG A
213,700 55 Waoods, Good, HSG B
1,691,000 70 Woods, Good, HSG C
1462100 77 Woods, Good, HSG D
1203300 78 1 acre lols, 20% imp, HSG C
321,700 84 1 acre lols, 20% imp. HSG D

id 647800 57 Udorhents, 30% Imp. HSG A
5610800 72 ‘Weighted Average
5111820 91,10% Perviaus Area

499,280 4.50% Impervious Area

Tc Length  Slope Velocity Capacily Deseription

(min)___ feel) iy {fusec) (efs)

7.8 50 00600 00
140 1,480 0.1200 1.73

Sheet Flow, A-B

Woods: Light underbrush  n= 0.400 P2s 3.20°
Shallow Concentrated Flow, B-C

Woodland Kv= 5.0 lps

Shallow Concentrated Flow, C-D

Short Grass Pasture Kv=7.0 fps

152 3200 0.C050 3.52 2112 Trap/Vee/Ract Channal Flow,

Bol.W=5.00" D=1.00' Z= 1.0 Top.W=7.00'

n= 0025 Eann, clean & winding

4.1 300 0.0300 1.21

412 5000 Total

408 Drainage Overall Type Ml 24-hr 10 year Rainfail=d, 80"
Preparad by Microsoft Prinled 8/10/2016
DB9.10 wn

HyilnCA 01413 & 2011 HydroCAD Salvware Solutions LLC Pana 10

Subcatchment PR-7: Off.site South of Concord Road

Hyurugrnpn

16 LT |

i Type lll 24-hr 10 year

120 Rainfall=4.80"

i Runoff Area=5,610,900 sf

il Runoff Volume=21.951 af
Ew Runoff Depth=2.05"
: Flow Length=5,000'

! Te=41.2 min

@ CN=72

-

o

o itz - i o

°a LERCRT REE-CB-3 0] :a:lﬁo:'zmd':tuhpﬁ:loﬂu-uu:ﬂ 4254 2003 00 63 04 64 €370 74

40B Drainage Overall
Prepared by Microsoft
HysdroChl .10 a/n 01413 11 HydraCAD Saltwate Solutlors LLE

Type It 24-br 10 year Rainfall=+.80"
Printed 6/10/2018
—-Bage 1)

Summary for Subcatchment PR-8; Off-site North of Concord Road

Runaff = 343cls @) 12,46 brs, Voluma= 4.706 of, Depth= 132"
Runolf by 5C5 TR-20 method, UHRSCS, Tima Spans 0,00.72,00 hrs, dl= 0.01 hirs
Type Il 24-br 10 year Rainfall=d 50"

Area(sf) CN _ Deseriplion

217,000 30 ‘Woods, Good, HSG A

386500 56 Woods, Goed, HSG B

400,400 70 ‘Woods, Gaod, HSG C

284,800 77 ‘Woods, Good, HSG D

381.000 78 1 aerelets, 20% imp, HSG €

197.800 39  Paswrvgrassiand/range. Good, MG A,
1.EGB400 82  Waighted Average
1.792.020 85.91% Pervious Area

76,380 4.00% Imparvious Atea

Te Lengih  Slope Velocity Capacity Dasenpticn
(min)  (fast) _ {Iufy) {lUsec) {cis}
75 50 00700 0.11

Sheet Flow, A-B

Weeds: Light underbrush n= 0,400 P2=3.20"
Shallew Concentrated Flow,

Woodland Kv= 5.0 fps

Shallew Concenirated Flow,

Weodland Ky= 50 fps

1.5 250 0.0050 2.82 10.73  Trap/VeelRect Channal Flow,

BotWa500" D=0.67' Zs 1.0% Top.\Wea 34
A= 0,025 Earth, clean & winding

52 340 0.0480 110
153 480 00110 0.52

295 1,120 Total

40B Drainage Overall

Type i 24-hr 10 yaar Rainfall=4.60"
Prepared by Microsoft

Printed 6/10/2018

HydraCAD®D 8.10 sin 01413 @ 2011 HydraCAD Soltwire Solutions LLE Pane 12
Subcatchment PR-8: Off-site North of Concord Road
Hydregragh
e
ol Type Il 24-hr 10 year
» Rainfall=4.80"
g: Runoff Area=1,368,400 sf
2 Runoff Volume=4.706 af
iz Runoff Depth=1.32" |
i i Flow Length=1,120' F
it Te=29.5 min |
wl | 1‘
] ]
: [
i e T s

= 2 e i
2470 70 20 327 3434 18 4D A7 44 &5 45 50 57 fed 24 A 00 62 04 66 08 7O 2
il

Time (nows)




408 Drainage Overall Type i 24-br 10 yoar Rainfall=4.60"
Prepared by Microsaft Prined 61012016
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Summary for Reach 6R: Mineway Brook Section 2

Inflow Ares = 120,318ac, 8.88% Imparvious, Inflow Depth = 1.96" for 10 year svent
Inflaw = 246¢ls @ 14.33 Frs, Volumes 21.153 af
Cutflow = 246¢fs @ 1446 hrs, Volumes 21,183 af. Atten= 0%, Lag= 7.5 min

Reuting by Ster-Ind+Trans mathed, Timo Span= 0,00-72.00 hrs, di= 0.01 hrs
Max. Velacity= 5,60 fps, Min, Travel Time= 4.5 min
Avg. Velocity = 290 fps. Avg. Travel Times B.6 min

Péak Storage= 6,575 f @ 14.38 hrs
Average Deplh af Peak Starage= 0.81°
Bank-Full Depth= 1.00°, Capacity at Bank-Full= 34.4 efs

500" » 1.00' deep channel. ne 0.025 Earih, clean & winding
Side Slope Z-value= 0.5 Top Width= 6,00°

Lengtn= 1,500.0° Slope= 0.0160

Inlet Invet= 182,00, Outlet Inven= 168,00

Reach 6R: Mineway Brook Sectlon 2
Hydrograph

Inflow Area=129.318 ac
Avg. Flow Depth=0.81'
Max Vel=5.60 fps

n=0,025
g L=1,500.0'
i $=0.0160 /"

Capacity=34.4 cfs

434744 48 40 £0 57 4 B0 €360 L2 64 08 €4 70 17
Time (hours)

40B Drainage Overall
Prepared by Microsalt

HydreCAD® § 10 =/n01413 @2011 HydreCAD Software Solutions LLG

Summary for Reach 7R: Mineway Brook Section 1

Type [il 24-hr 10 yoar Rainfali=4.80"
Printed 6/10/2016

—Fagg 14

Inflow Area = 128,800 ne,  8.50% Impervious, Inflow Depth= 196" for 10 year event
Inflow = 24.5¢cls @ 14.33 hrs, Vaolume= 21.070 af

Qullew = 24.5el @ 14.26 hrs, Volume= 21.070 af, Atten= 0%, Lag= 1.5 min
Rauting by Stor-Ind+Trans melhod, Time Span= 0.00-72.00 hrs, dts 0.01 ks

Max. Veloeity= 8.05 fps, Min. Travel Time= 0.9 min

Avg, Velocity = 6,24 fps. Avg. Trave! Time= 1.2 min

Poak Storages 1,369 of @ 14.34 hrs
Avarage Depih at Peak Storages 0,58'
Bank-Full Bepth= 1.00°, Capacily al Bank-Full= 53.5 efs

500" x 1.00' deep channel, n= 0,025 Earfh, cloan & winding
Side Slope Zvalue= 0.5 Top Width= 6.00'

Length= 450.0' Siape= 0.0482 7

Inlet invert= 213.70", Outlet invens 182.00'

Reach 7R: Mineway Brook Section 1
Hydragraph

T indlows
[+

Inflow Area=128.809 ac

Avg. Flow Depth=0.58'

Max Vel=8.05 fps

n=0.025

L=450.0°

$=0.0482 "'

Capacity=59.8 cfs

Floaw gotu)

L, o
92408101274 1618307224 263036 37 34 36 38 40
Time |houra)

4808324 e sz aa

40B Drainage Overall Type Il 24-hr 10 year Rainfai=4.80"

Prepared by Microsoft Prinled 610/2016
HygroCADD3.10 ein 01413 52011 HydraGAD Software Solutions LLC Pae 18

Summary for Reach 8R: Analysis Point § - Tributary to Undevelopad 30 Acres

Inflew Area = 20,485 ac, 27.54% Impervious, Inflow Depth= 271" far 10 year avant
Inflaw - 73els @ 1292 hrs, Volumes 6.671 af
Quiflaw = T.2cfs @@ 13,50 hrs, Velume= 8.670 af, Allen= 1%, Lag= 40.0 min

Rouling by Stor-Ind+ Trans mothed, Time Span= 0.00-72.00 hrs, di= 0.01 ivs
Max. Velacitys 0,73 fps, Min. Traval Times 18,0 min
Avg. Veleeity = 0.34 [ps, Avg. Travel Time= 33.9 min

Peak Storage= 6,970 ¢f @ 13.32 hrs
Average Deplh al Peak Storages= 0,34'
Eank-Full Depth= 4.00', Capacity at Bank-Full= 1,4806 cls

Custom cross-saclion, Length= 700.0' Slope= 0.0143 7
Constani n=0.100 Heavy limber, llow balew branches
nlel Invert= 180.00°, Outle! Invar= 170,00°

t
Offsel Elevation Chan.Oepth
faet laet feg
-100,00 4.00 0.00
-10.00 0.00 4.00
000 0.00 4,00
10.00 0.00 4.00
130.00 4,00 0.00
Depth EndArea  Penim, Slorage  Discharge
feal sq-11 foat cubic-feal el

0.00 a.0 20.0 0 00
4.00 5000 2302 350,000 14006

40B Drainage Overall Type Il 24-hr 10 year Rainfail=4 80"
Prepared by Microsoft

Printed 6/10/2016
HydrsCAD® 510 wn 01413 ©7011 HydraCAD Software Solutions LLC Pago 16

Reach 8R: Analysis Point 5 - Tributary to Undeveloped 30 Acres
Hydragraph

Inflow Area=29.485 ac
Avg. Flow Depth=0,34'
Max Vel=0.73 fps
n=0.100

L=700.0"

5=0.0143 '
Capacity=1,489.6 cfs

Flgwr ez}

LR m:umue:nn:uun'aw:n:uqumquuaamnuuus&quunmn
Time (Mouia)




40B Drainage Overall
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Summary for Pond 6P: Detention System B

Type Il 24-hr 10 yoar Rainfali=4.60"
Printed 8/10/2016
Page 17

Inflow Area = 4.111 ae, 47.70% Impurvious, Inflow Dapth= 3.08° for 10 year event

Inflaw = 123¢ls @ 12,16 hrs, Velumes 1.058 af

Cutflow = 1.9els @ 12.78 hrs, Volume= 1.058 af, Allen= 34%, Lag=37.9 min
Primary = 18¢cls @ 12.79 hrs, Velumes 1.058 af

Reuting by Slor-Ind meihed, Time Span» 0.00-72.00 hrs, di= 0,01 hrs
Foak Elev= 186,72 @ 1279 brs  Surl,Area= 8,817 sf Slorage= 19,883 ¢f

Plug-Flow delantien time= 128.0 min calculatod for 1.058 af (100% of inflow)
Cenler-of-Mass det. time= 186.0 min { 1,003,3 - 817.4 ]

Volume Invert  Avail.Sterage  Storage Doscr ion
# 183.00° 21,582 cf 60.0" D x 150,0'L Pipo Storage $=0.0030 x 8
u2 183,00 2356 ¢f  60.0" D x 60.0°L Pipe Slorago x2
#3 183.00' 7.658 ¢f  60.0" D x 390.0°L Pipe Storage S= 0.0025 '

#a 182.20' 301 ef €0.0" D x 270.0°L Storage S= 00030
A7 cf  Tolal Available Storage

Davice Routing Invert Outlet Devices

#1 - Pdmary 18220° 4.0 Vert, Orifice/Grate  G= 0,800
#2  Primary 18490° 8.0" Vert, Orifice/Grate  C= 0,600
#3 Primary 187.00° 5.0'long Sharp-Crested Ractangular Weir 2 End Conlraction(s)

Brimary OutFlow Max=1.5 cis @ 12.79 his HW=18572" (Fron Diseharge)
=Qriflee/Grate (Orifice Coritrals 0.8 cfs ) 8.82 Ipg)

=Qrilice/Grate (Orifice Controls 1.2 cfs @ 3,37 1ps)

=Sharp-Crested Roctangular Wair { Contrals 0.0 &fs)

Typa Wil 24-hr 10 year Rainfali=4.80"
Printed 8/10/2016

40B Drainage Overall
Prapared hg Microsoft

draCAl 0 sin 0141 2011 He So| Solit LC Paga 18
Pond 5P: Detention System B
Hydrograph
Al T Inflow Area=4.111 ac
wl . Peak Elev=185.72'
L e ; Storage=19,883 cf
. i
£
i
15
4
3
kS

40B Drainage Overall Type Il 24-hr 10 year Rainfall=4,80"
Prepared by Microsaft Printed 6/10/2018
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Summary for Pond 6P: Datention System A

Inflow Area = 24,425 ae, 23,07% Impervious, Inflow Dopth= 263" far 10 yoar evant

Inflow L] B6.4cls @ 12.14 hrs, Volume= 5.354 ar

Oulfiow = S5.2els @ 13.90 hrs, Velumes 5.353 af, Aflen= 82%, Lag= 106.1 min
Primary = 52cls@ 13.90 hrs, Volumes 5.383ar

Rauting by Ster-Ind methed, Time Span= 0.00-72.00 hes, di= 0,01 hrs /2
Peak Elevs 150.50' @ 13.50 hrs  Surf.Area= 24,514 st Sloragan 128,216 ¢f

Plug-Flow detantion ime= 554.1 min calculated for 5 353 at {100% of inilow)
Center-of-Mass dot. lime= 554.4 min (1.384.1-8207)

Volume Invert __ Avail Storage Storage Description
3] 184,00 231.850 el 144.0" D x 2,050.0°L Pipe Storage

Davice  Rauling Invert _Cutle Davices
#1 Primary 1B4.00° 4.0 Vorl, Orifico/Grate C= 0,600
#2  Prmary 187.80° 10.0" Vert. Orifice/Grate  C= 0,600
#3  Phimary 192,00 8.0" Vort, Orifice/Grate  G= 0.600
#4  Prmary 195.00'  8.0'long Sharp-Crestad Rectangular Welr 2 End Contraction(s)

rimary QuiFlow Max=52 cfs @ 13.90 hrs HW=180,50° (Free Discharge)
=0rifice/Grato (Orifice Conirals 1.1 cfs @ 12,12 Tps)
2nOrifice/Grate (Orifice Controls 4.1 efs @@ 7.58 1ps)
=Orifice/Grate ( Conlrols 0.0 cfs)
Crested Ract lar Wair { Controls 0,0 cfs)

408 Drainage Qverall Typa Il 24-hr 10 yoar Rainfali=4,80"
Printed 810/2016

Prapared by Microsoft
HydroCADD P10 =/n 01413 & 2011 HydroCAD Saftware Solutions LLG Pagp 20

Fond 6P: Detentlon System A
Hydregragh

Inflow Area=24.425 ac

o
po Peak Elev=190.50"
i : Storage=128,216 cf
i




40B Drainage Overall Type lii 24-hr 10 year Rainfall=4.80"
Praparad by Microsoft Printed 6/10:2016

HydroCADS 8,10 wn 01413 @ 2011 HydroCAD Soltwarg Selutions LLG Pane 21

Summary for Pond 7P: Coneard Road Culvert

Inflow Atea = 128,804 ae, 8.90% Impervious, Inflow Depth = 205° for 10 year svent

Inflow L] 177 els @0 12.59 hrs, Volumes 21,881 af
Cuiflew = 24.5cls @ 14,33 hrs, Valumes 21.070 af, Altén= B3%, Lag= 104.7 min
Pimary = 24.5¢fs @ 14.33 hrs, Volumas 21.070 af

Rouling by Storind mathad, Time Span= 0.00-72.00 hrs, di= 0.01 hrs
Poak Elev= 218.22'@ 14.33 hre  Surf.Areas 323,792 of Slorage= 443,281 of

Plug-Flaw detention lime= 214,9 min caleulated for 21.070 af (56% of inflow)
Center-of-Mags det. lime= 182.7 min ¢ 1.070.0 - 877.3)

Yelumea Invart Avall Storage Sterage Dascription
#1 2

14.00° 2610000 ¢f  Custom Stage Data (Prismatic) Listed below (Recale)

Elovation Surf Area Ine.Store Cum.Stera
feet) {591} (cuble-faet) (cubie-fast)
214.00 20,000 a 0
218,00 30,000 50,000 50,000
218.00 295,000 325,000 375,000
220.00 558,000 B&1,000 1,226,000
222,00 828,000 1,384,000 2,610,000
Deviee Roulin Invent Qullsl Davi
¥l Prmary 21385 24.0" Round Culvert L= 76,0 HKa= 0,500

Ingt / Quilat inver= 213,85/ 213.86' 5= 0.0025' Ce= 0800
n=0.013

rimary OuiFlow Max=24.5 cfs (D 14,33 hrs HW=218,22 TW=21560' (Fixed TW Elav= 218,600
=Culvert (Inlel Conlrols 24.5 cfs @ 7.79 fps)

408 Drainage Overall Type Nl 24-hr 10 year Rainfaii=4.80"
Preparad by Microsoft Printed 6/10/2016
daCADD §.10 win 01413 @ 2011 aCAD e Solulios (~] Page 22

Pond 7P: Goncord Road Culvert

Hydragraph
4 14 o -
bt wj’ﬂ Inflow Area=128.809 ac L
i r Peak Elev=218.22"
o Storage=443,261 cf
:: 24.0"
foa Round Culvert
3w n=0.013
@ L=76.0'
2 S5=0.0025"/'
.
0 e
R ki 2
8240810120 mu:un'::'q:nzsna‘;"::m:;wuw-uo:,zuuumzumuwu

40B Drainage Overall
Prepared by Microsofi
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Type Il 24-hr 10 year Rainfali=4,80"
Printed €/10/2016
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Summary for Pond 8P: Analysls Point 6 - Railraod Culvert

Inflew Araa = 201,695 e, 10.50% Impervious, Inflow Depth= 1,94% for 10 yeor avant

Infiow = 537 efs @ 12.53 hrs. Velumes= 32,529 af
Cutflow = 40.7 ¢fs @ 13.24 hrs, Volume= 32529 af, Alten= 24%, Lag= 42.8 min
Primary = 40.7 efs 20 1324 hrs, Volume= 32,529 af

Rouling by Stor-Ind mathod, Tims Spans 0.00-72.00 hrs. di= 0.01 neg
Poak Elev= 171.60' @ 13.24 hrs  Surf Aroa= 52,900 of Sterage= 48,278 of

Piug-Flew detention time= 12,8 min calculatad for 32 528 af (100% of inflaw)
Center-of-Mass det. limo= 12.8 min 1,119.4 - 1,106.6 )

Veluma Invert  Avail Storage Storage Desenption

Ll 168,70 2431.665¢!  Custom Stage Data (Prismatic) Listed below (Recale)

Elavation Surl Area Ine. Stare Cum.Store
feet ag-ft cubic-feal] cuble-f

168,70 100 o 0

170.00 4,000 2,665 2,885

17200 65,000 69,000 71,665

174.00 280,000 345,000 16,865

176.00 520,000 800,000 1.218,665

178,00 295,000 1,215,000 2,431,805
Device Routing Invert  Oullel Devices

#1 Prmary 168,70 36.0" W x 30.0"H Box Culvart L= 600 He= 0,200

Inlet / Qullel Invant= 188.70°/ 168 20' Sa 0.01007 Ce=0.900
n=0.022 Earth, clean & siraight

rimary QutFlew Max=40.7 ofs @@ 13.24 hrs HW=17160" (Froe Discharge)
=i=Gulvert (Barrel Controls 40.7 efs ¢ 6.24 fps)

408 Drainage Ovaerall Type M 24-br 10 yoar Rainfall=4, 80"
Prapared by Microaoft Printed 6/10/2016
droC,
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Pond BP: Analysis Foint 6 - Raliraod Culvert
Hydrograph

T il
[P

Inflow Area=201.695 ac
Peak Elev=171.60'
Storage=48,278 cf

36.0" x 30.0"
Box Culvert
n=0.022
L=50.0"
$=0.0100 /'

¥ 55588

Fiow fcty]

o

2 % o

o s i Zats

48 didun Iu:”}!l:l:'uuna&sau»dqnnmmsnulo:unuumumn
Time (hours)
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Summary for Subcatchmont Pr-1: Tributary te Hudson Read - Analysis Point 1

Runoft = 08cls @ 12.08 hrs, Volumes 0.086 af, Dapth= 3,15°

Runelf by 5CS TR-20 methed, UH= 5CS, Time Span= 0,00-72.00 his, dt= 0.01 hrs
Type 11l 24-hr 100 year Rainfali=8.80"

Area (sf) CN Descriplion
8850 81 =75% Grass cover, Good, HSG B
1510 S8 Paved parking, HSG B
840 98 connecled pavament, HSG B

11,000 68 Weighted Average, Ul Adjusled CN = 67

8650 78.64% Parvious Area
2,350 21.36% Impervious Area
240 35.74% Uncennectod
Tc Length  Slopa Velocity Capacity Deseriplion
min feel) Rt sae] ofs
53 80 0.0800 018 Sheat Flow, A-B

Grass; Dense n= 0,240 P2a 320°
0.2 50 0.3800 4.20 Shallew Concentrated Flow, 8-

Short Grass Paslure Kv=7.0 Ips
58 100 Total

Subcatehment Pr-1: Tributary te Hudson Road - Analysls Polint 1
Hydrograph

Type Il 24-hr 100 year
Rainfall=6.80"

Runoff Area=11,000 sf
Runoff Volume=0.066 af
Runoff Depth=3.15"
Flow Length=100"
Tc=5.5 min

Ul Adjusted CN=67

Flaw (etu)

408 Dralnage Overall Type il 24-hr 100 year Rainfall=6.80°
Prepared by Microsoft Prinled &/10/2018
HydroCAD® 9.10 =/n 01413 & 20 aCAD Soltware Soll i LLC Paga 25

Summary for Subcatchment Pr.2: Tributary to RR Track - Analysis Point 2
Runoft = E3efs @ 12,05 hrs, Volume= 0.338 at, Ceplh= 3.97"

Runalf by 5CS TR-20 method, UH=5CS, Time Spans 0,00-72.00 hre, di= 0.01 hrs
Type [l 24-hr 100 yoar Rainfall=g,50"

— Area{sf) CN Descriptian
2650  B1 >75% Grass cover, Good, HSG B
24400 74 =75% Grass cover, Good, HSG &

4500 98 Uncennecled pavemant, HSG G

2500 98 Uncannected raols, HEG &

44450 77 Weighled Average, U| Adjusted CN = 75

237,050 B3.25% Parvious Area
7,400 16.65% Imparvious Area
7.400 100.00% Uneennected

min, foa
31 50 02200 6.27 Shoet Flow, A-B
Grass: Danse n=0.240 P2=3,20°
a1 30 0.3000 3.83 Shallow Concantrated Flow, B-C

Short Grass Pasture Kve 7.0 ps

Te Length  Slope Veloclly Capaclty Deseription
) (fifsec {efs)

32 B0 Total

Subcatchment Pr-2: Tributary to RR Track - Analysls Point 2
Hydrograph

Type Il 24-hr 100 year
Rainfall=6.80"

Runoff Area=44,450 sf
Runoff Volume=0.338 af
Runoff Depth=3.97"
Flow Length=80"
Te=3.2 min

Ul Adjusted CN=75

il [ty

& e
© 240 810137416 10702324 20 7030 3234 30 3940 42 A4 40 4855 23 84 3
Time {houra)

£4 60 62 64 66 03 70 72

408 Drainage Overall Type il 24-hr 100 year Rainfali=6.60°
Prepared by Microsoft Prinled 6/10/2016
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Summary for Subeatehment Pr-3: Uncollocted to outlat

Runoff = 6Bz @ 12.02 hrs, Volumes 0.409 af, Depih= 817"

Runaff by 8¢5 TR-20 mathod, UH=5CS, Time Spans 0.00-72.00 hrs, di= 0.01 hrs
Type Ul 24-hr 100 year Rainfall=6.80"

Area(s) GN__Description
4,535 61 >76% Grass cover, Good, HSG B
14000 74  >75% Grass cover, Good, HSGC
11,900 98  Paved parking, HSG B
6520 68 Rcafs, HSG B
4385 98 Roofs, HSG &

41,240 86 ‘Wolghted Average

18,535 44.04% Parvious Area

22,805 £5.16% Impervious Area
Te Length  Sicpe Valogity Capacity Deseriplion
(min foat) Ui ft/sac) &fs]
0.6 50 0.0250 1.31 Sheet Flow, A.B

Smooth surfcos = 0,011 Pa= 3.20"
Shallow Concentrotad Flow, B-C
Paved Kv=203fps_

04 70 0.0250 az

1.0 120 Total

Subcatchment Pr-3: Uncolleetod to outlet

Hydrograph
i T
p FTJ%! Type Il 24-hr 100 year
j Rainfall=6.80"
Runoif Area=41,340 sf
Runoff Volume=0.409 af
Runoff Depth=5.17"
Flow Length=120'
Slope=0.0250 '/’
Te=1.0 min
CN=86

Ficw (chj

%;"‘1“_-—,;.-.\';—;2'*&,:; 'ﬂre_--go-,rgiyﬁ. S s P

4 feics z
0248 b0 N u.-J.-::l:ﬂ'naﬂ:-l:ouna-_uauaws:uuuwn:n-lmrnor:
Time {howisy
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Summary for Subcatchment Pr-4: AP4 - Tributary to Abutting Northeast

Runoff = 24els @@ 12,05 his, Volume= 0.151 af, Dopthe 3.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt=0.01 hrs
Typa Il 24-hr 100 year Rainfalis6 80"

Area (sf) CN Daseription
3,800 55 \Voods, Good, HSG B
10,000 70 Woods, Goed, HSG C
6100 74 =75% Grass cover, Good, HSG &
1300 89  Gravel roads, HSG C

1,200 Paved parking, HSG &
22200 71 Weighted Avarage
21,000 54.50% Pervious Area
1.200 5.41% Impervious Area
Tc Longih  Sicpe Velocity Capacity Description
min feat (]} iVsag) iefs)
24 50 0.1600 0.34 Sheet Flow, A-B

Grass: Shert n=0.150 B2=320°
Shallow Cancentrated Flow, B-C
\Noodland _[Kv= 5.0 fps

0.5 70 0.2300 240

29 120 Total

Subcatchment Pr-4: AP4 - Tributary to Abutting Northeast
Hydregraph

Type lIl 24-hr 100 year
Rainfall=5.80"

Runoff Area=22 200 sf
Runoff Volume=0,151 af
Runoff Depth=3.56"
Flow Length=120'
Te=2.9 min

CN=71

Flow jer)

T4 8 L 10121414 M0 134262020 37 34 M 2040 A4 4B A8 5D 8D B3 88 I8 08 A3 ca ia gh g "

Tuwe (houry)
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Summary for Subcatchmant Pr-5: Site development to Basin - A

Typa Il 24-hr 100 year Rainfali=6.80"
Printed GA10/2016
Page 20

Runaff = 1106 ¢ls @ 1213 hrs, Valumes 6.958 af, Deplh= 440"
FRunelf by SCS TR-20 methed, UH=5CS, Time Span= 0.00-72.00 hrs. di= 0.01 hes
Typa 1l 24.hr 100 year Rainfall=s,go"

Area (5 < Description
3000 55 ‘Woods, Goad, HEG B
153000 70 Weeds, Good, HEG ©
12350 81 =75% Grass cover, Good, HSG B
528180 74 =75% Grass cover, Good, HSG G
48,000 71 Meadew, non-grazed, HSG C
12540 98 Paved parking, HSG B
130,205 88 Paved parking, HSG C
GE65 93 Rools HSG B
74850 58 Rools, HSG G
74,000 B8 Gravel roads, H5G C
21,000 99 Unconnected pavement, HSG ©
1.063,950 80 ‘Waeighled Average, Ul Adjusted CN = 79
818,500 76.93% Pervious Area
245450 23.07% Impervious Area
21.000 8.86% Unconnecled
Toc Length  Slope Velocity Capacity Deseription
min; foal (L4} 1% [(SE9]

53 50 D,0800 0.18 Sheat Flow, A-B
Grass: Densa n= 0,240 P2w 3.20°
18 150 0.0530 1.61 Shallow Cencentrated Flow, B-C
Short Grass Pasture Kv= 7.0 fps
1.5 200 0.0200 228 Shallew Concentrated Flow, C-D
Unpaved Kv=16.1 fps
0.7 130 00220 3.08 Shallow Concontrated Flow, D-E
Paved Kv=20.31ps
0.8 a5 0.,1300 2.52 Shallow Concentratod Flaw, E-F
Short Grass Pasture Kv= 7.0 ps
9.7 615 Total
«UB Drainage Qverall Type Hl 2=t 100 year Rainfali=6.80”
Prepared by Microsoft Printed 6/10/2016
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Summary for Subeatehmant Pr-6: Site Development to Basin - B

Runetf = 18.5¢cl3 @ 12.16 hrs, Valumes 1.696 af, Depth= 495"

Runoll by SC5 TR-20 method, UH=SCS. Time Spans 0.00.72.00 his. dis 0.01 hrs
Type 1l 24-hr 100 year Rainfall=6 20"

Area(sf) GN __Deseription

13,075 &1 »75% Grass cover, Good, HSG B

71,580 74 >75% Grass cover, Good, HSG C
9600 70 \Woods, Good, HSG C

26,495 98 Paved roads witurbs & sewers, HSG B

39,495 98 Paved parking, HSG C
£,680 58 Rools, HSG B

12,735 98 Roals, HSG C

179.080 84  Weighted Average
63,655 52.30% Pervious Area
45,408 AT.70% Impervious Area
Te Length

Slepe  Velocity Capacity Cescriplion
151

(min)  (faat) () (fusec) (e

a2 50 0.0200 010 Sheet Flow, A-B
Grass: Dense n=0,240 P2=3.207
24 225 0.0560 157 Shallaw Cencentrated Flow, B-G
Short Grss Pastura Kv= 7.0 fps
1.0 126 0.0100 203 Shallew Concentrated Flow, C-D
Pavod Kv=203 fps
118 400 Talal

40B Drainage Overall
Prepared by Microsoft

Type ill 24-hr 100 year Rainfall=6,80"
Printed 6/1012016
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Subcatchment Pr-5: Site development ta Basin - A
Hyiltagraph
ﬁ?ﬂ
pH Type Il 24-hr 100 year
K Rainfall=6.80"
ey Runoff Area=1,063,950 sf
el Runoff Volume=8.959 af
gL Runoff Depth=4.40"
2 Flow Length=615'
o Tc=9.7 min
% Ul Adjusted CN=79
n
i
5
o
ol Ci 2 g LT
0 2 4 6810121410 18303724 5076 3037 34 2628 40 42 44 48 4R 50 82 4 %4 58 00 62 £4 04 08 50 72
Time {houis)
408 Drainage Overall Tyee I 245 100 year Ramdail=6.80°
Prepared by Microseft Printed 6/10/2016
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Subcatehment Pr-8: Site Development to Basin - B
Hysaragraph

7
¥ Type Ill 24-hr 100 year

H Rainfali=6.80"

" Runoff Area=179,060 sf

iy Runoff Volume=1.696 af

iy Runoff Depth=4.95"

te Flow Length=400'

! Te=11.6 min

4 CN=84

:

3 A

2

Sz G2 T T T T

348 2miziaanzona 262039 37 34 36 35 40 47 24 46 4D 10 £ 48 WaIcarandmw 13

Time (hour]



40B Dralnage Overall Type Il 24-he 100 year Rainfall=6.80"
Prapared by Microsaft Prinled 8/10/2016
ADD 0.1

HydreCAR® 0.10 s/n 01413 22011 HydraGAD Softwarg Selutions LLG Page 33

Summary for Subcatchment PR-7: Off.site South of Concord Road

Runoff = 26B3cls @ 12.89 hrs, Volumes 39.278 af, Deplh= 3.86"
Runolf by SCS TR-20 méthed, UH=SGS, Time Span= 0.00-72.00 hrs, di= 0,01 hrs
Type Il 24-hr 100 yoar Rainfali=6 80"

Araa(s) CN__Descriplicn

70.700 30 ‘Woods, Good, HSG A
213,700 55 ‘Woeds, Good, HSG B
1691,800 70 ‘Woods, Good, HSG C
1,482,100 77 Woods, Good, HSG D
1203300 79 1 acre lots, 20% imp. HSG C
321,700 B4 1 acre lets, 20% imp, H5G D

4
2 647,600 57 __Uderhents. 30% imp. HSG A

5610800 72 Waighled Average
5,111,620 91.10% Pervious Area
499,280 B.90% Imparvious Area

Te Langth  Slope Velacity Capacity Descriplion
min] faal U7 f/sec] cfs
7.9 50 0.0600 0.10

Sheet Flow, A-B
Weoods: Light underbrush n=0.400 P2= 320"

140 1450 ©.1200 1.73 Shallow Concentrated Flow, B-C
Woodland  Kv= 5.0 fps
a1 300 Q.0300 1.21 Shallew Ceneentrated Flaw, 6-D

Shor Grass Pasture Ky=7.0 fps

182 3200 0.0050 3.52 2112 TrapVaeeiRect Channal Flow,
Bol.We5,00° D=1.00" Z= 1.0 Top.W=7.00'
n=0.02% Eanh, clean & winding

412 5000 Total

40B Drainage Overall
Prepared by Microsoft
HydroCAD® 910 #/n 01413 & 2011 RydreCAD Saftwars Solution:

Type Ill 24-hr 160 year Rainfali=5.80"
Printed 6/10/2016

—Dage 35

Summary for Subcatchment PR-8: Off-site North of Concord Road

Runef! = Tadcls @ 12,43 hrs, Voluma= 9.490 af, Deptnhs 265"
Runeff by SC§ TR-20 method, UH=5CS, Time Span=0.00-72.00 hrs, di= 0.01 hrs

Type Il 24-hr 100 year Raintail=6.60°

Area (sf) __CN__Oeseription

217.000 20 Woods, Gogd, HSG A

286500 55 Woods, Good. HSG B

400400 70 Woods, Good, HSG G

284,800 77 Woods, Goad, HSG D

381,900 79 1 acre Ists, 20% imp, HEG C

187,800 38 Pasturo/arassland/range. Goed. HEG A
1.86B400 62  ‘Weighled Average
1,792 020 §5.91% Porvicus Area

76,380 4.09% Impervious Area

Te Lengih  Slepe  Veloady Capaeily Deseriptian
{min feet)  (LfY)  (iisec) {els)
5 50 0.0700 0.11

Sheet Flow, A-B

\Woods: Lignt underbrush n= 0400 P2= 320
Shallew Concentrated Flow,

Woodiand Kvs 5.0 fpg

Shallow Concantraled Flow,

Woodland  Kv= 6.0 fps

15 250 0.0050 282 10.73  Trap/Vee/Rect Channal Flow,

BolW=5.00" D=067 z= 10" Top'W=6.34"

= 0.025 Earth, clean & winding

52 340 0.0480 1.10
153 480 0.0110 0.52

295 1,120 Total

40B Drainage Overall Type Il 24-hr 100 year Rainfali=6 80"

Prapared by Microsoft Printed €/10/2016
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L Hurcll

Type lll 24-hr 100 year
Rainfall=6.80"

Runoff Area=1,868,400 sf
Runoff Volume=9.490 af
Runoff Depth=2.65"
Flow Length=1,120'
Tc=29.5 min

CN=62

|
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Summary for Reach GR: Mineway Brook Section 2

Inflow Aren = 129,318 ac,  8.88% Imparvious, Inflaw Depth = 3.58* for 100 year event
Inflow = 287¢ls @ 1519 hrs, Volumes 38.548 af
Oufflow = 29.7cls@ 1530 hrs, Volumes= 3B.548 af, Alten= 0%, Lag= 6.8 min

Reuting by Stor-Ind+Trans melhed, Time Span= 0.00-72.00 hrs, di= 0.01 hrs
Max. Velaclly= 5,97 fps. Min. Travol Time= 4.2 min
Ava. Valaeity = 3.5 fps, Avg, Travel Timas 7.0 min

Peak Starage= 7,464 cf @ 1523 hrs
Avarage Deplh at Peak Storage= 0,91
Bank-Full Depths 1,00, Capaclly at Bank-Full= 34.4 cfs

5007 x 1.00' deep channel, n= 0,025 Earth, clean & winging
Side Slopa Z-valuge 0.6 7 Top Width= 8,00°

Lengihs 1,600.0' Slopes 0,0160 7

Inlet Invert= 192.00', Oullet Invert= 168,00'

Reach 6R: Mineway Brool Section 2

Hydregraph
: EEE
o Inflow Area=129.318 ac B
i Avg. Flow Depth=0.91*
= Max Vel=5,97 fps
s n=0.025
fu i L=1,500.0"
i ' $=0.0160 7
o] Capacity=34.4 cfs
'
;.
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Summary for Reach 7R: Mineway Brook Section 1

InflowArea=  128.809 ac, 8.90% Impervious, Inflow Depth= 3.58% for 100 year avent
Inflaw L] 20.6ef5 @ 15.29 hrs, Volumas 38.397 of
Outflew = 208¢cls @ 1531 hrs, Volumes 38.397 af, Atten= 0%, Lage 1.5 min

Rouling by Stor-Ind+Trans mathed, Time Span= 0.00-72.00 hrs, dl= 0.0 hrs
Max, Velotity= 8,59 fps, Min, Travel Time= 0.9 min
Avg. Velocity = 7,07 fps, Avg. Travel Time= 1.1 min

Peak Sterage= 1,550 ¢f @ 18,30 hrs
Average Depth at Peak Slorage= 0 65"
Bank-Full Depth= 1.00", Capacity at Bank-Full= 59.8 ¢fs

5.00° X 1.00' deep channel, n= 0,025 Earih, clean & winding
Side Slope Z-value= 0.5 Top Widthe §.00°

Lengihe 480.0' Slopes 0,0482

Inlet Inverts 213.70°, Qutiat Invort= 182.00

Reach 7R: Mineway Brook Section 1
Hydragraph

(=i

Duilows

Inflow Area=128.809 ac

o) Avg. Flow Depth=0.65'
:. Max Vel=8.59 fps
i n=0.025
E 184 L=450-n'
L $=0.0482 7

Capacity=59.8 cfs

© 248 0101714 161920 22 74 78 78 % 32 34 ua‘nm-mmummsiaubmuuumn
Time (houts)
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Summary for Reach 8R: Analysis Point 5 - Tributary to Undeveloped 30 Acres

Inflow Area = 20,485 ac, 27.54% Imporvicus, Inflow Depth > 4.50° for 100 year event
Inflow = 145els @ 12.70 hrs, Volumes 11.083 ar
Quiflow = Tddcls @ 13.18 hrs, Volume= 11.063 af, Allen= 3%, Lags 28.7 min

Rouling by Star.Ind+Trans mathod, Time Span= 0.00-72.00 hrs, di= 0.0 hrs
Max, Valocily= 0.38 fps, Min. Travel Time= 13.2 min
Avg. Velocity = 0,38 fps, Avg. Travel Time= 30,8 min

Paak Slorage= 11,181 cf @ 12.96 hrs
Average Depth at Peak Slorage= 0.49°
Bank-Full Dapth= 4,00, Capacily at Bank-Full= 1.489.6 cfs

Sustom cross-section, Lengths 700,0' Slopa= 001437

=anstant n= 0,100 Heavy timber, flow below branchas
nlet Invert= 180,00, Oullel Inven= 170.00°

Olfset  Elavalion Chan.Oepih

e Taat eat)
-100.00 4.00 0.00
-10.00 0.00 4.00
0oo 0.00 4.00
10.00 0.00 4.00
130.00 4.00 0.00
Depth End Area  Parim. Slorage  Discharge
{lear) (za-ft) (Teaiy (eubic-fegl) (el

0.ao 0.0 200 1] 0.0
4.00 5000 2302 280,000 14896
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Reach BR: Analysis Point & - Tributary to Undeveloped 30 Acres

Hydrograpn

kL

" Inflow Area=29.485 ac

e Avg. Flow Depth=0.49"

» Max Vel=0.88 fps
e n=0.100
i L=700.0"
I 5=0.0143 '

: Capacity=1,489.6 cfs

: R

: S
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Time (haurs)
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Summary for Pond 5P: Detention System B Pond 5P; Detention Systom B
Hydi h
Inflsw Area = 4.111 ac, 47,70% Imporvious, Inflow Deplh= 495% for 180 year avent scau L
Inflow = 19.5efs @ 12,16 hrs, Volume= 1,608 af //
Quiflow = 3Bcls@ 1267 hrs, Volumes 1,66 al, Alten= 80%, Lag 30.8 min -
Primary = 3Bels @ 12,67 hrs, Volume= 1.696 af @ % Inflow Area=4.111 ac
Routing by StarInd mothud, Time Span= 0,.00-72.00 ns, di= 0,01 hys Ly j Peak Elev=187.11'
Peak Elevs 187.11' @ 12,67 hrs  Surl.Aren= 7.945sf Storage= 32,623 of =
18 @ urt, Area sf Storage < ‘.: g Storage=32;623 of
Plug-Flow detenlion time= 175.7 min calculated for 1,656 af (100% af inflew) ™ e
Center-al-Mass del. times 175.7 min (879.7 - 804.0 ) - i
Yolume Invet  Avail Storage Slorage Doscription E » %
1] 183.00' 23,562¢f B0.0" D x 150.0°L Pipo Storage 8= 0.0030"" x @
#2 183.00' 2.355¢cl 60,0"Dx60.0L Pipe Storage x 2
W3 183,00 7.658 61 60.0" D x 390.0°L Pipo Storage 5= 0.0025 7
#4 182.20" 5301cf 600" D x 270.0'L Pipe Storage 8= 0,0010 '
38,477 cf  Total Available Storage
Device Raulin Invert _Quilet Dovices B -
#1  Primary 182.20' 4.0" Ver, Orifice/Grate €= 0,600 Sy S s s ooy A
"2 anw 18450 8.0" Vort. Oriflce/Grata €= 0,600 ...Ho_l;lnaﬂr:‘l:m:n.uwuwnu HMiddTAa baca 0T
#3 Primary 187.00° 5.0 long Sharp-Crestod Rectangular Weir 2 End Centraction(s)
Brimary QutFlow Max=3.8 cle @ 12.67 hrs HW= 187,11" (Free Discharge)
1=0rifico/Grate {Onifice Controls 0.9 cfs & 10.48 fps)
2=0rifice/Grate (Onilice Controls 2.3 ofs & 6.59 fps)
“Sharp-Crested Rectangular Weir (Weir Conlrols 0.6 efs @ 1.08 fps)
|
40B Drainage Qverall Type Il 24-hr 100 yoar Rainfali=6,80" 408 Drainage Overall Type {ll 24-hr 100 yoar Rainfali=6,80"
PFreparad by Microsoft Printed 610/2016 Prepared by Micrasoft Printed 8/10/2016
HydroCAG® 510 s/ 01413 © 32011 HydraCAD Softwara Solutions LLE Pago 43 HydraGAD® 810 w/n 01413 © 32011 HydraCAD Software Sohilions LLG Pagg 44
Summary for Pond 6P: Detention System A Pond 6P: Detention System A
Inflow Area= 24428 ac. 23,07% Impervious, Inflow Depth = 440 for 100 yaar vert Lydroararh
Inflow - 1106 cla @ 1213 hrs, Volume= 8.959 af ey T Inine
Quiflew = 10.5¢ls @b 13,22 hrs, Valumos B.959 af, Atten= 91%, Lag=64.9 min ue [Tanei IE
Primary = 10.5¢cls @ 1322 hrs, Volumes 8459 af | i Inflow Area=24.425 ac
4
Rouing by StarIng melhod, Timme Span 0.00:72.00 b, di= 0.01 hrs /2 “:«; Peak Elev=194.45'
Peak Elov= 194,458' 3 13.2 Surf. Area= 18, st 214,258 ef '
0 v= 194.458' @ 2 hrs Arga= 16,513 51 Starages 214 258 e z:_ Storage=214,25a cf
Plug-Flew detantien timae= 471,7 min calculated for 8.957 al (100% of inflow) o
Center-of-Mass dal. time= 471.8 min ( 1,236,9 - 815.0) | ) o]
= 06
Jolumo Invort__ Avall.Storage  Sterage Descnpticn ‘ ) B
# 184.00° 231.850¢f 144,0"D x 2,050.0'L Pipa Storago | "
a5
levice _Rouling Invert _Qullel Dovices [ o I
21 Primary 1E4.00° 4.0" Vert, Orifico/Grate C= 0,600 | = |
42 Primary 1B760' 10.0" Vart, OrificeiGrate  ©= 0,600 | 2 |
#3  Prmary 182.00°  8.0" Vari, Orifico/Grate  C# 0,600 | i |
: . ; < . e —
#4 Primary 195.00° a.0'long Sharp-Crosted Rectangular Weir 2 End Contraction(s} r ? i S i e o
‘rimary OutFlaw Max=10,5 s @ 13.22 hrs HW=184 45' (Froe Diseharga) { Gzd4dewwuEan 2830 ﬁxﬁx‘:‘e 47444000 00 52 4 18 0 00 83 Ga b b8 70 72
—i=Orifice/Grato (Orifice Conlrals 1.3 ofs @ 15,44 fps)

—2=Qrifice/Grate (Orifice Conliols 6.7 efs @ 12.21 1ps)
=3aQrifico/Grato (Orifice Controls 2.4 ofs & 7.00 tpg)
—4=Sharp-Crosted Rectangular Weir ( Controls 0,0 cfs)
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Summary for Pond 7P: Concord Road Culvert

Inflow Area = 128,8000c, 8.90% Impervious, Inflow Dapth= 366" for 100 year avent
Inflow = 26B3cfs @ 12.59 hrs, Volume= 39.278 af

Quiflow = 296¢ls @ 15.29 hrs, Volumes= 38,357 af, Alten= 89%, Lags 182.1 min
Primary = 20.6cis@ 1529 hrs, Volume= 38.307 of

Rauting by Stor.Ind method, Time Span= 0.00-72.00 hrs, di= 0.01 hrs
Peak Elev= 219.43 @ 15.20 hrs Surf Arans 481,148 sl Storage= 928,548 ¢f

Plug-Flow delention time= 360.9 min calculated for 38.397 af (98% of Inflew)
Center.of-Mass det. time= 347.6 min (1,208.0 - 860.4)

Valum Invert wvall. Storage _ Slorage Deseription

# 214,000 2,610,000 cf Custom Stage Data (Prismatic) Lisled below (Recalg)
Elavatian Surl Area Inc.Stere Cum.Slere

fael 5t cubic-faat) cubic-faat

214.00 20,000 a 0

216.00 30,000 50,000 50,000

218.00 265,000 325,000 375,000

220.00 556,000 451,000 1,226,000

222,00 828,000 1,384,000 2,810,000
Dévice uiinj Inver Oullet Davicas

#1 Primary 21385 240" Round Gulvert L= 76.0' Kos 0.500

Intat/ Cutlet invart= 213.85'/ 213,88' 5200025 Ce=0.000
n= 0,013

fimary OutFlaw Max=29.6 cfs @ 1520 hrs HW=219,43' TW=21580' (Fixed TW Elav= 215.807)
1=Culvert (inlet Controls 29.6 cfs @ 942 fps)

40B Drainage Overall
Prapared by Migrosoft

Typa tll 24-hr 100 year Rainfall=6.80*
Printed /1012016
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Pond 7P: Concord Road Culvert
Hydragraph
0 ( : . Inflow Area=128.809 ac
o - R | Peak Elev=219.43'
=0 t 1 510[39F923,548 cf
00 : H ; A 24.0"
i Round Culvert
! 1D - n=0.013
e b L=75.0"
w # $=0.0025 '
%
12
i
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Summary for Pond 8p; Analysis Polnt 6 - Rallraod Culvert

Inflew Area = 201.685 ac, 10.59% Impervious, Inflow Depth= 3.52° for 100 year evant

Inflaw - 1023cia @ 1246 hrs, Volumes £0.101 af
OQuiiow = 550¢t @ 13.70 hrs, Volumes 59.101 af, Allon= 45%, Lag= 74.4 min
Primary = B5.9¢cls @ 13.70 hrs, Volumae= 58101 af

Rauling by Stor-Ind method, Time Span= 0.00-72,00 hrs, di= 0,01 hrs
Peak Elev=172.75' @ 13.70 hrs  Surf.Areas 146,010 8f Storage= 151,171 ef

Zlug-Flew detention time= 24,2 min calcuiatad for 59.003 af (100% of Inflow)
enter-of-Mass del. time= 24.2 min (1.192.7-1,168.5)

Jolumg Invont __ Avail.Storaqe  Steraga Descriptio

L7 188,70 2431885¢f Custom Stnge Data (Prismatlc) Listed balow (Recale)
Elavation Surf Area Inc.Store Cum.Store

feel 50-1 cubic-feat] cubic-fas)

168.70 100 [i] [i]

170.00 4,000 2,665 2,665

172,00 65,000 £9,000 71685

174.00 280,000 345,000 416,655

176.00 520,000 800,600 1,216,665

178.00 695,000 1,215,000 2,431,865

gvice Rauling Inved Outlel Devices

#1 Prmary 168.70° 36.0" W x 30.0 H Box Culvert L= 50.0° Kas 0,200

Iniat/ Qutlot Invert= 168 70"/ 168.20' 5= 00160 Ce= 0,900
n=0.022 Earth, clean & siraight

Imary QuiFlew Max=559 cfs @ 13.70 nrs HWa17275 (Freo Dischargo)
=1=Culvert (Barrel Canlrols 55.9 cfs @ 745 Ips)

408 Drainage Overall
Prapared by Microsoft
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Pond 8P: Analyais Point & - Rallraad Culvert
Hydrograph
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&

Inflow Area=201.695 ac.
~ Peak Elev=172.75"
Storage=151,171 cf
36.0" x 30.0"

Box Culvert

n=0.022

L=50.0"

S$=0.0100 1"
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Stormwater Operations and Management Plan

The Village at Sudbury Station
Hudson & Concord Road
Sudbury, MA

June 10, 2016

Stormwater Management System Owner:  Name: Sudbury Station LLC
and Responsible Party:

Signature:

Title:

This Operation and Maintenance Plan has been prepared in accordance with the MA Department of
Environmental Protection stormwater standards and recommendations outlined in the stormwater handbook.
Though these Standards do not apply to the project site because there are no discharges into any wetland or
water body resulting from the operation of the Stormwater Management System, nor any other discharge
which triggers the application of the Massachusetts Stormwater Standards. This plan outlines the minimum
efforts necessary to ensure that the stormwater collection and detention system for this site operates in
accordance with the proposed design and will bind the operation and management of the system. Efforts in
addition to the minimum listed herein may be required to ensure adequate stormwater management.

This plan includes (1) general site restrictions, (2) routine/non-routine operation & maintenance, (3) reporting
and record keeping, and (4) emergency response. The locations of stormwater components are shown on
the Site Plans for “The Village at Sudbury Station,” and are made part of this document.

1. General Site Restrictions

The following conditions are imposed as part of this Plan.
o lllicit discharges into stormwater management system are perpetually prohibited.
> The use of fertilizers should be limited to slow-release, low-nitrogen fertilizers.

2 Operation and Maintenance:

At a minimum, inspections shall occur quarterly during the first year of operation. Thereafter, all stormwater
management facilities should be inspected a minimum of two times per year, and following at least one
major storm per year. Upon completion of inspection, the inspector should specify any necessary corrective
actions to be taken by ownership of the facility. The items to be inspected and maintained are described in
the following sections.

Based on the observed conditions, the Responsible Party shall immediately schedule the appropriate
maintenance. Some minor maintenance, such as the removal of blockages, debris and saplings in the
basins may be conducted at the time of the inspection. More difficult maintenance activities, requiring
special equipment, will have to be scheduled, such as the removal of excessive sediment or the repair of
eroded areas. All sediment must be removed at least once per year.

Stormwater Operations and Management Plan Page 1 of 4



Subsurface Detention System

Detention structures shall be inspected after every major storm for the first three months after construction.
After this initial period, the systems should be inspacted at least quarterly, or at increased frequency as
dictated by the initial inspection period. The rate at which the system collects pollutants will depend on site
activities rather than the size or configuration of the system. The outlet structure will be checked for sediment
accumulation and structural condition of the weir wall’

Inspection is the key to effective maintenance and is easily performed. Ongoing quarterly inspections of the
accumulated sediment should be performed. Sediment deposition and transport may vary from year to year
and quarterly inspections will help insure that systems are cleaned out at the appropriate time. Inspections
should be performed more often in the winter months in climates where sanding operations may lead to rapid
accumulations. Systems shall be cleaned when inspection reveals that accumulated sediment has reached a
depth that may impact the functionality of the system. Any clogging or accumulated debris that may restrict

Maintaining an underground detention or retention system is easiest when there is no flow entering the
system. For this reason, it is a good idea to schedule the cleanout during dry weather. Accumulated

Catch Basins and Manholes

The actual removal of sediments and associated pollutants and trash occurs only when sumps are cleaned
out; therefore, regular maintenance is required. The more frequent the cleaning, the less likely sediments
will be re-suspended and subsequently discharged. Frequent cleaning also results in more volume available
for future storms and enhances the overall performance.

Clamshell buckets are typically used to remove sediment in Massachusetts. However, vacuum trucks are
preferable, because they remove more trapped sediment and supernatant than clamshells. Vacuuming is
also a speedier process and is less likely to snap the cast iron hood within the deep sump catch basin.

Pipe Inlets / Outlets

Outlet structures shall be checked for: (1) signs of seepage, (2) separation of joints, (3) cracks, breaks, or
deterioration of materials, and (4) differential settlement. The outlet channel itself shall be free from
obstruction (e.g., fallen trees) and bank scour, or the undermining of riprap. The level spreader should be
checked for settlement, damage, cracks, etc. to ensure a level uniform discharge. Downgradient areas
should be checked for signs of flow concentration.

The inspector shall ensure that there are no signs of scour around the inlets. Vegetation and riprap shall be
in good condition (e.g., grass shall be dense and healthy looking; riprap shall be free from undermining
and/or deterioration). Outlet channels should be free from obstruction (e.g., fallen trees) and bank scour, or
the undermining of riprap. Damaged natural areas along the outlet channel should be filled, compacted, and
reseeded, to lined with geotextile fabric. Damaged rip rapped areas should be replaced and supplemented.
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Vegetation
The initial vegetation inspection shall occur four (4) weeks after final stabilization of the site: vegetation shall

be dense (and aesthetically acceptable on all portions of the project, including the side slopes, buffer strips
and the embankments). The inspector shall determine and document: (1) whether fertilizing is required (2)
the areas where grass shall be mowed and (3) the areas which shall be protected against erosion. In
addition, recently seeded areas shall be inspected for failures.

Eroded areas shall be filled and compacted, if necessary, and reseeded as soon as possible. If an area
erodes twice, then a geotextile fabric is to be installed to stabilize the area to allow vegetation to be
established. These maintenance activities shall take place during the planting season. Areas affected by
lack of rainfall shall be watered. If a recently established vegetated area is determined to be inadequate for
erosion control it shall be re-fertilized with microbial release, not sulfur encapsulated, fertilizer, (using half of
the rate originally applied). If the stand is more than 80% damaged, it shall be reestablished, following the
original preparation and seeding instructions. Areas of repeated erosion/scour problems shall be lined with
riprap only after twice attempting to stabilize the area with geotextile fabric.

Debris Accumulation

The inspector shall check basins and channels for both sediment and debris accumulations. Debris and
sediment shall be removed at the time of the inspection, if feasible. Sediment shall not be allowed to
accumulate and restrict flows. Most debris can be removed by hand or with hand tools (e.g. shovel). Some
larger objects, such as fallen tree limbs, may have to be cut up before removal by hand is possible.

Snow Removal

Snow windrows located within the sight triangle areas of internal driveways and at the intersections of
Hudson Road and Concord Road that exceed 2-feet in height or that would otherwise inhibit sight lines shall
be promptly removed. Snow shall not be plowed onto abutting properties or the Agricultural Preservation
Land along Peter's Way nor stockpiled or stored within 125 feet of the buffer zone of bordering vegetated
wetlands adjacent to Mineway Brook at the intersection of Concord Road until Peter's Way exits said buffer
zone. The responsible party shall delineate this location on-site. All inlets shall be uncovered and functional
immediately after snow plowing. Snow storage shall be managed to maintain access to all hydrants, building
utilities, emergency exits, etc. Any snow in excess of that which can be stored on-site shall be legally
disposed of off-site.

Street Sweeping
Street sweeping of the roadway should be performed at least twice per year, preferably in the spring after the

snow has melted and in the fall, prior to snowfall. Disposal of the sweepings must be in accordance with
applicable local, state, and federal guidelines and regulations.

Infiltration Drywell

Infiltration Drywells shall be inspected after every major storm in the first three months after construction.
After this initial period, the systems shall be inspected at least twice annually (spring and fall) and after at
least one major storm to see if they have fully drained. The Inspection ports or covers should be opened and
the infiltration system checked for accumulated debris and sediment. If any sediment is present and/or if the
infiltration system does not drain within 72 hours of the end of a storm, then remediation may be necessary.
It may be possible to flood the system to suspend sediment and debris and remove it with a vacuum truck.
Otherwise replacement of the soil around and under the infiltration system may be required.

Stormceptor Water Quality Structures

The Stormceptor Water Quality structures shall be maintained in accordance with the manufactures
recommendations (see attached). Structures should be inspected four times annually, and cleaned
whenever sediment accumulation exceeds a depth of 12 inches. Disposal of the accumulated sediment and
hydrocarbons must be in accordance with applicable local, state, and federal guidelines and regulations. At
each inspection, the responsible party shall inspect the inlet/outlet pipe and structural condition.
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3 Reporting and Record Keeping

The responsible party will be responsible for maintaining accurate Maintenance Logs for all maintenance and
inspections, The maintenance logs shall be kept on site for a minimum of TEN (10) years and be available
for inspection by the Town municipal departments or other auditing authority, including inspections, repairs,
replacement and disposal (for disposal, the log shall indicate the type of material and the disposal location).
This will be a perpetual requirement of the Owners or their Designated Party.

The Site Maintenance Log will be completed as described above, and at a minimum will include the following
items:

Date activity performed:

Last rain event;

BMP’s inspected and condition:

Specific maintenance task;

Staff or contractor performing activity;

Verification of maintenance activity;

For disposal include type of material and the disposal location; and
Recommended additional maintenance tasks.

@ @ @ 0o @& @ @ @

4. Emergency Response Plan / Spill Control Practices

Outdoor on-site storage of hazardous materials shall not be allowed. A spill cleanup kit shall be kept in the
maintenance building at all times.

In the event of a spill or other accident on-site where a significant amount of gasoline, petroleum, chemicals,
or other hazardous product is released, the following procedure should be followed:

1. Immediately contact the following agencies:
Sudbury Fire Department (978) 443-2239
MassDEP Emergency Response (888) 304-1133

2. Provide support to agencies listed above, which may include contacting an outside contractor to
provide clean-up or contacting a Licensed Site Professional (LSP) to lead the clean-up.

If the volume of spill has reached the catch basins or detention system, these structures should be cleaned
by a licensed liquid waste hauler. The outlet to the drainage system should be inspected. If there is evidence
of discharge from the drainage system, additional corrective actions must be taken extending to the receiving
water or beyond.

The MassDEP fact sheet summarizing the management of spills of oil and hazardous materials can be found
at htto:liwvwv.massAqov/eea!docs/denfcleanup/lawsfspillmqm. pdf,

Attachments: Snow Storage Exhibit
O&M Inspection forms
MassDEP Fact Sheet - Managing spills of oil and hazardous material
CMP Detention and Infiltration Inspection and Maintenance Guide.
Stormceptor System Owners' Manual
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Date:

General Summary

Inspector:

MAINTENANCE INSPECTION FORM
The Village at Sudbury Crossin
Sudbury, MA

Inspected

Signature:

Date inspected ~ Action Required

1. Inspect Catch Basins s
2. Inspect Area Drains .
3. Inspect Treatment Structures :
4. Inspect Subsurface Detention Systems :
5. Inspect Subsurface Infiltration System ;
8. Inspect Surface Conditions on Site ;
7. Pipe outfalls .
1. Catch Basins
Sediment | Floatables | Structural Inlet Last . ;
Number Depth Depth Condition | Condition | Cleaned Action Required

Stormwater Cperations and Management Checklist

Page 10f3



2. Area Drains

Sediment | Floatables | Structural Inlet Last } .
Numtier Depth Depth | Condition | Condition | Cleaned Action Required
3. Treatment Structures (Stormceptor 2400)
Sediment | Structural Inlet Last . .
Number | Depth | Condition | Gondiion | Glosed Action Required
4. Detention System
Sediment Depth Outlet Last I ;
Number Depth Trash Condition | Cleaned Action Required
|
5. Infiltration Systems
Depth of Inlet / Qutlet Depth of . .
Sediment Condition Water Action reqired j
Drywell —1
8. Surface Conditions
Condition Action Required
Pavement
Vegetation

Stormwater Cperations and Management Checklist

Page 2 of 3



7. Pipe Qutfall

Level
Depth of Outlet Downstream " "
Sediment | Condition gg;zﬁ‘t‘fj; Condition Action required

Level
Spreader

COMMENTS / MAINTENANCE REQUIRED:

Stormwater Operations and Management Checklist

Page 30f3
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Fact she

Managing spills of oil and hazardous materials

Information for municipalities

Purpose

Qil or chemical spill responses are local events. Because timely action is critical to the
success of any cleanup, the Massachusetts Department of Environmental Protection
(MassDEP) has prepared this guide to help municipal officials:

> Take defensive action at all spills to identify receptors and limit/contain the
release

» After relevant training, take proactive actions to control and clean up spills of
limited scope

> Provide support, in accordance with the Incident Management System, to the
Fire Department, which normally is the lead agency in spill response situations

> Determine when MassDEP or a Licensed Site Professional (LSP) needs to lead
a cleanup

* Represent the municipality's interests in cleanup decisions

Who must clean up a spill?

The primary responsibility for hiring contractors for on-site cleanup and disposal of waste
materials, including all associated costs, rests with the person or party that causes or
contributes to the release and/or with the owner of the property where it happens. They are
collectively referred to as Potentially Responsible Parties (PRPs).1

Methuen Fire Depariment response fo liquid asphalt spill. Photo by Steven Ross, MassDER.

I M.G.L. Chapter 21E (the Massachuselts Oil and Hazardous Material Release Prevention Act) and
310 CMR 40.0000 (the Massachusetts Cantingancy Plan, or MCP) spell out the procedures and
requirements for release notification, spill response and the cleanup standards that must be met,

Spillmgmi.doc = Page 1 of 3



Massachusetts Department of
Environmental Protection
One Winter Street

Boslon, MA 02108-4746

Commonwealth of Massachuselts
Mitt Romney, Governor
Kerry Healey, Lt. Governor

Executive Office of
Environmental Affairs
Stephen R. Pritchard, Secretary

Department of
Environmental Protection
Robert W. Golledge, Jr.,
Commisgioner

Produced by the

Bureau of Waste Site Cleanup,
2101, rev. 4/04, 4/06

Printed on recycled paper

This information is available in
alternate format by calling our ADA
Caoordinator at

(617) 56-1057.

Does the size, type, or location of a spill make a difference?

Yes. Depending on the size and type of spill, MassDEP and other local, state, and federal

agencies may have a role in spill response. The PRP must report spills to MassDEP if they
exceed specific thresholds. Some releases are exempt from reporting requirements under
the MCP. These are spills that involve:

> less than 10 gallons of petroleum and which does not impact a waterbody

* less than ene pound of hazardous chemicals and which does not pose an
imminent hazard

> fuel from passenger vehicle accidents or

> avault or building with a watertight floor and with walls that completely contain
all released chemicals

Regardless of whether MassDEP notification is required, all spills of oil and hazardous
materials must be cleaned up to the extent that no risk to human health is present,

Who responds to oil and hazardous material releases of a limited scope?

The fire department normally responds to spills, initiates containment, and usually

directs cleanup of spills of limited scope, i.e. those that do not trigger MassDEP reporting
thresholds. VWhen the PRP is unable or unwilling to take responsibility, the fire department
may also arrange for cleanup, either by hiring an outside contractor or by using in-house
resources. The municipal public works department or other local agencies sometimes
provide support, MassDEP generally does not respond to non-reportable releases or those
of limited scope, but will be available for technical support. MassDEP will always respond
to larger and mare complicated spills with potential for posing imminent health, safety, or
environmental hazards. MassDEP also attempts to respond to releases where public
safely officials request assistance in directing the cleanup.

What specific roles do local officials play?

First responders to a spill are usually equipped to take some action to contain it.
Containment is critical to protecting resources at risk. For example, the fire

department might take measures to stop the flow or contain the release with absorbents,
while public works personnel deliver and spread sand, pick up debris, and provide street
drainage maps to aid in the spill Investigation. Some municipalities have one or more
environmental cleanup firm on retainer to help deal with responses to spills of limited
scope.

When PRPs are unable or unwilling to respond, a statewide comprehensive "Hazardous
Materials and Medical Waste Collection and Disposal” (FAC36) contract can be used by
towns, cities, and state agencies to hire cleanup companies. The contract also provides for
emergency response preparedness training for government workers. The contract
establishes “Not to Exceed" rates for labor, transportation, and oil and hazardous materials
disposal. Information about the Comm-PASS contract may be found at the web site of the
Massachusetts Operational Services Division at www.mass.gov/osd.

What training is necessary for cleanup workers?

Because of their roles as first responders and the associated risks of direct exposure to
hazardous chemicals, fire department personnel typically undergo training to deal with
petroleum and chemical releases, as described in OSHA 1910.120. The International
Association of Fire Fighters and the Massachusetts Firefighting Academy offer training
programs.

Basic awareness training is highly recommended for staff from other municipal agencies
who may be at less risk of direct exposure but still play critical support roles.

How do wastes from spill cleanups need to be handled?

Sand and absorbents contaminated with petroleum can be reused, disposed, or otherwise
handled as described in MassDEP policy WSC-94-400, Interim Remediation Waste
Management Policy for Petroleum Contaminated Soils,
Www.mass.gov/dep/images/wsc94400.pdf. But sand and absorbents that are saturated

Spillmgmt.doc s Page 2 of 3
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with petroleum produects or by other hazardous chemicals may need special handling
(disposal) by licensed transporters. Depending on the size and severity of a splll, a
Licensed Site Professional (LSP) may also need to be hired to oversee the cleanup and
sign-off on the disposal. MassDEP requires municipalities to properly manage and store
small quantities of hazardous materials from spill cleanups. If storage that is consistent
with MassDEP guidelines is not possible, an environmental waste removal firm should be
hired to remaove the material.

Contacting MassDEP Regional Offices:

Northeast Regional Office — 2058 Lowell Street, Wilmington, Massachusetts 01887
http://www.mass.qov/dep/about/region/northeas. htm (978) 694-3200
Southeast Regional Office - 20 Riverside Dr., Lakeville, MA 02347
http://www.mass.gov/dep/about/region/southeas. ht (508) 946-2700
Central Regional Office - 627 Main St., Worcester, MA 01608
http://www.mass.qov/dep/about/region/centralr. htm (508) 792-7650
Western Regional Office - 436 Dwight St., Springfield, MA 01103
http://www.mass.qov/dep/about/region/westernr.htm (413) 784-1100

Visit http_:/lwww.mass,gov/dggiabout/regign/ﬁndyour.htm to determine which MassDEP

regional office serves your community.

For more information:

* If you have questions, please email MassDEP at BWSC.fnformation@state.ma.us.
» For copies of MassDEP regulations, policies, and other publications, visit;
http//www.mass.govidep/bwsc/pubs.htm

Related regulations and guidance documents:

¥ Interim Remediation Waste Management Policy for Petroleum Contaminated Soil,
WSC-94-400, www.mass.gov/dep/ima es/wsc94400.pdf

> Reuse and Disposal of Contaminated Soil at Massachusetts Landfills,
COMM-97-001, http://www.mass. ov/dep/recycle/laws/97-001.htm

»  Characteristics of Hazardous Waste, 310 CMR 30.120,
hitp://www.mass.qov/dep/service/ra lations/310cmr30.pdf

» A Summary of Requirements for Small Quantity Generators,
http://www,mass.qov/derafrecveleﬂaWSIsaasum.ndf

MassDEP Telephone numbers:
¥ Hazardous Waste Compliance Assistance Line — (617) 292-5898
» Household Hazardous Products Hotline — (800) 343-3420

Above ground or underground storage tanks:
Call the local fire department or the Massachusetts Department of Fire Services
at (978) 567-3100 or 413-587-3181.

LSP information:
Visit the LSP Board's web page at http://www.mass.qov/lsp or call (617) 556-1091.

MassDEP 24-hour Spill Reporting
To report a release of oil or hazardous
materials, and other environmental
emergencies, call the MassDEP 24-hour
notification line toll-free at

(888) 304-1133

Spillmgmt.doc = Page 3 of 3
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Maintenance

Underground storm water detention and retention systems
should be inspected at regular intervals and maintained
when necessary to ensure optimum performance. The rate
at which the system collects pollutants will depend more
heavily on site activities than the size or configuration of
the system.

Inspection

Inspection is the key to effective maintenance and is easily
performed. Contech Engineered Solutions recommends
ongoing quarterly inspections of the accumulated
sediment. Sediment deposition and transport may vary
from year to year and quarterly inspections will help insure
that systems are cleaned out at the appropriate time.
Inspections should be performed more often in the winter
months in climates where sanding operations may lead to
rapid accumulations, or in equipment washdown areas. It
is very useful to keep a record of each inspection. A sample
inspection log is included for your use.

Systems should be cleaned when inspection reveals that
accumulated sediment or trash is clogging the discharge

P

orifice. Contech suggests that all systems be designed
with an access/inspection manhole situated at or near the
inlet and the outlet orifice. Should it be necessary to get
inside the system to perform maintenance activities, all
appropriate precautions regarding confined space entry
and OSHA regulations should be followed.

Cleaning

Maintaining an underground detention or retention
system is easiest when there is no flow entering the
system. For this reason, it is a good idea to schedule the
cleanout during dry weather.

Accumulated sediment and trash can typically be
evacuated through the manhole over the outlet orifice. If
maintenance is not performed as recommended, sediment
and trash may accumulate in front of the outlet orifice.
Manhole covers should be securely seated following
cleaning activities,

www.ContechES.com/stormwater



Inspection & Maintenance Log Sample Template
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STC 2400 Precast Concrete Stormceptor®
(2400 U.S. Gallon Capacity)

Stormeeptor
Frame and Cover
32'@
Grade Adjusters to
Suit Finished Grade \ 5"
| 0 e
‘ ; o ¢ f "G O R 24'% Outlet
n 5 i e ek . 3 S L, R 6&50" Bﬂonﬁce
B . L 30 @ i POft
'J | Fﬂ ? 6"
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Varies == Stormceptor ®
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13" s S ] | [ .7 .
T oo -
i Orifice 2
- / | Plate 6"@ Qil
60 » DropTee  gpuy Drop Access opening Port
Min. 1" -1 Inlet Pipe Outlet Pipe (See note #2)
96" : .
. 9 Plan View
A RN AT TR
Section Thru Chamber
Notes:

1. The Use Of Flexible Connection is Recommended at The Inlet and Outlet Where Applicable.
2. The Cover Should be Positioned Over The Outlet Drop Pipe and The Qil Port.

3. The Stormeeptor System is protected by one or more of the following U.S. Patents: #4985143,
#5498331, #5725760, #5753115, #5849181, #6068765, #6371690.
4. Contact a Concrete Pipe Division representative for further details not listed on this drawing.
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Thank You!

We want to thank you for selecting the Stormceptor System to use in your efforts in protecting the
environment. Stormeeptor is one of the most effective and maintenance friendly storm water quality
treatment devices available. If you have any questions regarding the operation and maintenance of
the Stormeeptor System, please call your local Rinker Materials representative, or the Stormceptor
Information Line at (800) 909-7763.

Stormceeptor Overview

The Stormceptor System is a water quality device used to remove total suspended solids (TSS) and
free oil (TPH) from storm water run-off. Stormceptor takes the place of a conventional manhole or
inlet structure within a storm drain system. Rinker Materials manufactures the Stormeeptor System
with precast concrete components and a fiberglass disc insert. A fiberglass Stormeeptor can also be
provided for special applications.

The Stormceptor System product line consists of four patented designs:

¢ The In-Line (Conventicnal) Stormceptor, available in eight model sizes ranging from 900 to 7200
gallon storage capacity.

* AnIn-Line (Series) Stormeeptor is available in three model sizes ranging from 11,000 to 16,000
gallon storage capacity.

* The Submerged Stormeeptor, an in-line system designed for oil and sediment removal in partially
submerged pipes, available in all models sizes ranging from 450i to 16,000 gallon storage capacity.

*  The Inlet Stormeeptor is a 450 gallon unit designed for small drainage areas.

Stormceptor removes free oil and suspended solids from storm water preventing hazardous spills

and non-point source pollution from entering downstream lakes and rivers. Rinker Materials and its
affiliates market and manufacture the Stormceeptor System in the United States and Australia. Several
thousand Stormceptor Systems have been installed in various locations throughout North America,
Australia and the Caribbean since 1990.

In the Stormceptor, a fiberglass insert separates the treatment chamber from the by-pass chamber,
The different insert designs are illustrated in Figures | and 2. These designs are easily distinguishable
from the surface once the cover has been removed.

There are four versions of the in-line disc insert: single inlet/outlet, multiple inlet, in-line series insert
and submerged designs. In the non-submerged “disc” design you will be able to see the inlet pipe, the
drop pipe opening to the lower chamber, the weir, a 6" oil inspection/cleanout pipe, a large 24" riser
pipe opening offset on the outlet side of the structure, and the outlet pipe from the unit. The weir

will be around the 24" outlet pipe on the multiple inlet disc insert and on large diameter pipe
applications,

The STC (series) Stormceptors consist of two chambers comprised of similar fiberglass inserts. These
units also contain a 6" oil/inspection cleanout pipe and 24" outlet riser pipes.

The submerged disc insert has a higher weir and a second inlet drop pipe. In the inlet design you
will be able to see an inlet drop pipe and an outlet riser pipe as well as a central oil
inspection/cleanout port.

Rinker Materials www.rinkerstormceptor.com
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2. Stormceptor System Operation

The Stormceptor consists of a lower treatment chamber, which is always full of water, and a by-pass
chamber. Storm water flows into the by-pass chamber via the storm sewer pipe or grated inlet (Inlet
Stormceptor). Normal flows are diverted by a weir and drop pipe arrangement into a treatment chamber.
Water flows up through the submerged outlet pipe based on the head at the inlet weir and is
discharged back into the by-pass chamber downstream of the weir. The treated storm water

continues down stream via the storm sewer system.

Oil and other liquids with a specific gravity less than water rise in the treatment chamber and become
trapped under the fiberglass insert. Sediment will settle to the bottom of the chamber by gravity, The
circular design of the treatment chamber is critical to prevent turbulent eddy currents and to promote
settling.

During infrequent high flow conditions, storm water will by-pass the weir and be conveyed to the
outlet sewer directly. The by-pass is an integral part of the Stormeeptor since other oil/grit separators
have been noted to scour during high flow conditions (Schueler and Shepp, 1993).

For further details please refer to The Storinceptor System Technical Manual.
The key benefits of Stormceptor include:

* Capable of removing more than 80% of the total sediment load when properly applied as a source
control for small drainage areas

* Removes free oil from storm water during normal flow conditions

*  Will not scour or resuspend trapped pollutants

o Ideal spill control device for commercial and industrial developments

» Vertical orientation facilitates maintenance and inspections

*  Small foot print

All In-Line (including Submerged) Stormeeptors are provided with their own frame and cover.

The cover has the name STORMCEPTOR clearly embossed on it to allow easy identification of the
unit. The name Stormeeptor is not embossed on the inlet models due to the variability of inlet grates
used/approved across North America. You will be able to identify the Inlet Stormceptor by looking
into the grate since the insert will be visible.

Once you have located a unit, there still may be a question as to the size of the unit. Comparing the
measured depth from the water level (bottom of insert) to the bottom of the tank with Table 1 should
help determine the size of the unit.

Rinker Materials www.rinkerstormcaptor.com
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Table 1. Stormceptor Dimensions™
Model Pipe Invert to Top of
Base Slab
450{ 60"
900 55"
1200 I
1800 105"
== 2400 94" o
3600 134"
4800 128"
6000 150"
7200 134"
11000s ] 28"**
13000s 150" **
16000s 134"

¥ Depths are approximate
*% Depths per structure

Starting in 1996, a metal serial number tag has been affixed to the fiberglass insert. If the unit does
not have a serial number, or if there is any uncertainty regarding the size of the Stormeeptor using
depth measurements, please contact the Rinker Materials Stormceeptor information line at

(800) 909-7763 for assistance.

The performance of all storm water quality measures that vely on sedimentation decreases as they

fill with sediment (See Table 2 for Stormceptor capacities). An estimate of performance loss can be
made from the relationship between performance and storage volume. Rinker Materials recommends
maintenance be performed when the sediment volume in the unit reaches 15% of the total storage.
This recommendation is based on several factors:

*  Sediment removal is easier when removed on a regular basis (as sediment builds up it compacts
and solidifies making maintenance more difficult).

*  Development of a routine maintenance interval helps ensure a regular maintenance schedule is
followed. Although the frequency of maintenance will depend on site conditions, it is estimated
that annual maintenance will be required for most applications; annual maintenance is a routine
occurrence which is easy to plan for and remember.

* A minimal performance degradation due to sediment build-up can occur.

In the event of any hazardous material spill. Rinker Materials recommends maintenance be performed
immediately. Maintenance should be performed by a licensed liquid waste hauler. You should also
notify the appropriate regulatory agencies as required.

Rinker Materials www.rinkerstormceptor.com
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Table 2. Stormceptor Capacities
Model Sediment Capacity Qil Capacity Total Holding Capacity
ft* (L) US gal (L) US gal (L)
450i 45 (1276) 86 (326) 470 (1779)
900 75 (2135) 251 (950) 952 (3604)
1200 113 (3202) 251 (950) 1234 (4671)
1800 193 (5470) 251 (950) 1833 (6939)
impenemmni® 2400 155 (4387) 840 (3180) 2462 (9320) e
3600 323 (9134) 840 (3180) 3715 (14063)
4800 465 (13158) 909 (3441) 5059 (19150)
6000 609 (17235) 909 (3441) 6136 (23227)
7200 726 (20551) 1059 (4009) 7420 (28088)
110005 942 (26687) 2797 (10588)* 11194 (42374)
13000s 1230 (34841) 2797 (10588)* 13348 (50528)
160005 1470 (41632) 3055 (11564)* 15918 (60256)

* Total both structures combined

4.1

For the “disc” design, oil is removed through the 6" inspection/cleanout pipe and sediment is removed
through the 24" diameter outlet riser pipe. Alternatively, oil could be removed from the 24" opening
if water is removed from the treatment chamber, lowering the oil level below the drop pipes.

The depth of sediment can be measured from the surface of the Stormceptor with a dipstick tube
equipped with a ball valve (Sludge Judge®). It is recommended that maintenance be performed once
the sediment depth exceeds the guideline values provided in Table 3 for the reasons noted in Section 4.0
Stormceptor Maintenance Guidelines.

Table 3. Sediment Depths Indicating
Required Maintenance

Model Sediment Depth*
450i 8" (200 mm)
900 8" (200 mm)
1200 10" (250 mm)
1800 15" (375 mm)

S 2400 12" (300 mm) s e

3600 17" (425 mm)
4800 15" (375 mm)
6000 18" (430 mm)
7200 15" (375 mm)
11000s 17" (425 mm)**
130005 20" (500 mm)**
160005 17" (425 mm)**

* Depths are approximate
5 In each structure

Rinker Materials

www.rinkerstormceptor.com
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No entry into the unit is required for routine maintenance of the Inlet Stormeeptor or the smaller
disc insert models of the In-Line Stormeeptor. Entry to the level of the disc insert may be required
for servicing the larger disc insert models. Any potential obstructions at the inlet can be observed
from the surface. The fiberglass insert has been designed as a platform for authorized maintenance
personnel in the event that an obstruction needs to be removed.

Typically, maintenance is performed by the Vacuum Service Industry, a well established sector
of the service industry that cleans underground tanks, sewers, and catch-basins. Costs to clean
a Stormeeptor will vary based on the size of the unit and transportation distances. If you need
assistance for cleaning a Stormeeptor unit, contact your local Rinker Materials representative,
or the Stormeeptor Information Line at (800) 909-7763.

Figures 1 and 2 will help illustrate the access point for routine maintenance of Stormeeptor.

Sediment and oil Oil removal can be

removal can be } \ performed by vicuum tiuck
performed by vicuums  poeoe bR thraugh the oilinspection port
o l" 'K

Disc Insert

Concrele
Stormeeptor

Figure 1 Single Inlet/Outlet “Disc™ Insert
In-Line Stormceptor

Inlet Grate

B it I SN Ul

Inlet Insert

Removable
1 Tee

__-_,
TR T
=T3
T L S

Maintenance

L X PO B

Figure 2 STC 430i
[nlet Stormeeptor
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4.2 Disposal of Trapped Material from Stormceptor

The requirements for the disposal of material from Stormceptor are similar to that of any other Best
Management Practices (BMP). Local guidelines should be consulted prior to disposal of the separator
contents.

In most areas the sediment, once dewatered, can be disposed of in a sanitary landfill. Tt is not
anticipated that the sediment would be classified as hazardous waste. In some areas, mixing the
water with the sediment will create a slurry that can be discharged into a trunk sanitary sewer. In
all disposal options, approval from the disposal facility operator/agency is required. Petroleum
waste products collected in Stormeeptor (oil/chemical/fuel spills) should be removed by a licensed
waste management company.

What if I see an oil rainbow or sheen at the Stormceptor outlet?

With a steady influx of water with high concentrations of oil, a sheen may be noticeable at the
Stormeeptor outlet. This may occur because a rainbow or sheen can be seen at very small oil concen-
trations (< 10 ppm). Stormceptor will remove over 95% of all free oil and the appearance of a sheen
at the outlet with high influent oil concentrations does not mean that the unit is not working to this
level of removal. In addition, if the influent oil is emulsified, the Stormceptor will not be able to
remove it. The Stormceeptor is designed for free oil removal and not emulsified or dissolved oil
conditions.

50 Recommended Safety Procedures

Rinker Materials strongly recommends that any person who enters a Stormeeptor System follow
all applicable OSHA regulations for entry in permit required confined spaces, as outlined in
29 CFR 1910.146. A permit required confined space consists of a space that:

* TIs large enough and so configured that an employee can bodily enter and perform assigned work.
*  Has limited or restricted means for entry and exit.
> Is not designed for continuous employee occupancy.
*  Contains or has one of the following;
- @ potential to contain a hazardous atmosphere.
- a material that has the potential for engulfing an entrant.
- any other recognized serious safety hazard.

Storm water and wastewater systems fall under OSHA guidelines for a permit required confined
space. Failure to follow OSHA guidelines for entry and work in a permit required confined

space can result in serious injury or death. Please exercise extreme caution and follow appropriate
safety procedures when entering any confined space.

Two square pick holes in the cover vent the Stormeeptor, allow for removal of the cover. and
provide sampling ports for air quality monitoring before the cover is removed. If you must
enter the Stormeeptor, please note that if the disc insert inside is wet, it can be slippery.

Rinker Materials www.rinkerstormceptor.com



Call the Stormeeptor Information Line
(800-909-7763) for more detailed informa-
tion and test results.,

TECHMGAL {NFORMATION;
¢ Stormeeptor CD ROM
e Stormeeptor Technical Manual
= Stormeeptor Installation Guide
= Stormeeptor Brochure

TEST REGULTS:

» STEP Report
(Independent Verification)

University of Coventry Study

ETV Canada (Federal Verification)
National Water Research Tnstitute Test
Westwood, MA Field Monitoring

Study
+ Edmonton, Canada Field Monitoring
Study

Seattle Field Monitoring

Comao Park, MN Field Monitoring
Study

Florida Atlantic University Submerged
Stormeeptor Testing

0il Removal Field Validation

Sludge Analyses and Particle Size
Analyses

6560 Lungfield Rd., Bldg. 3
Houston, TX 77092
Phone: 832-390-5300
Fax: 832-590-5399
Toll Free: 800-909-7763
wwirinkerstormeeptor.com
2006 Rinker Muterials Corp,
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Appendix G — REPRESENTATIVE SITE PHOTGRAPHS




Appendix H - STORMWATER DETENTION SYSTEM PRODUCT DATA







Aluminized Steel Type 2 Pipe for added durability.

Strength of steel, corrosion
resistance of aluminum

Corrugated Steel Pipe manu-
factured from Aluminized Steel
Type 2 offers the corrosion resis-
tance and surface characteristics
of aluminum with the strength and
economy of Corrugated Steel Pipe.

The product is fabricated from
steel coils that have been hot di
coated in a bath of commercially
pure aluminum. The coating has
uniform thickness on both sidles of
the sheet, with a strong metallurgi-
cal bond between the metals. The
Aluminized Steel Type 2 material
meets AASHTO specifications
M274 and ASTM A 929.

The coils are then fabricated
into helically corrugated pipe
meeting the requirements of
AASHTO specifications M36 and
ASTM A 760. Helically corrugated
steel pipe has been a standard
of the construction industry for
decades. Pipe is fabricated with
lock seams or welded seams
depending on the job requirements,
and each pipe enci can be
reformed to provide at least two
annular corrugations.

Excellent barrier protection

Aluminum forms a passive alumi-
num oxide film that adds to the
service life by providing good
barrier protection. This passive film
forms rapidly and maintains better
protection over a wider environ-
mental range than zinc reaction
product films. The aluminum oxide
passive film is effective in both hard
and soft water,

The passive oxide film will
endure as long as the free alumi-
num coating layer lasts. When this
leyer is eventually penetrated, there
is an underlyin {lﬂrd, thick alumi-
num-iron uﬁ)y ayer that provides

o] 1 i 7 13
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The phofomicrograph on fh; fef-r shows h-nw. the thick

COMMERCIALLY /"
PURE MOLTEH ‘
ALUMINUM
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alloy layer metallurgically bonds the

aluminum coating to the steel base melal, as well as how Ihe coating provides confinuous
protection fo the base metal. The same coating protection is provided to both sides of the

steel base metal.

further corrosion protection
plus some significant abrasion
protection.

Based on field studies of 42-43
year installations, Aluminized Steel
Type 2 service life is estimated to
be 75 years minimum at 14 gage
in the 5-9 pH and 21,500 chm-cm
resistivity ranges.

In some cases, the pH/resistivity
ranges may be extended somewhat
as is the case in arid regions where
moisture availability is generally
a contro“ing factor, and satisfac-
tory service life may be realized
at soil resistivities somewhat
below the 1,500 chm-cm lower
limit. In wetter climates, satisfactory
service life may be realized at
soil pH values below the 5.0
lower limit when resistivities are
relatively high.

In general, however, environ-
ments outside the recommended
pH/resistivity ranges should be
subjected to additional testing to
see if conditions conducive to
accelerated corrosion actually exist.
For example, low resistivity waters
and soils may contain excessive
concentrations of corrosive chloride
and sulfates salts. In c:cldiﬁon, any
dark or light gray, blue, or olive-
colored c|<:|y constituents observed
in a heterogeneous soil should be

isolated for pH measurement since
these sometimes contain water-
soluble heavy metal salts. These
constituents induce strong acidifi-
cation necessitating the use of a
bituminous coafing to ensure
normal soilside corrosion behavior.
Environments that are far
outside the recommended pH/
resisrivijr ranges should be
avoided, inc|uding acid minewater,
seawater, estuary brackish water,
and sanitary/industrial sewage.

Ideal for storm sewers

Aluminized Steel Type 2 corrugated
steel pipe is an ideal material tor
municipal storm sewers or any

Standard specifications

1. AASHTO M274 (Alumi-
nized Steel Type 2 material)
and ASTM A 929.

2. AASHTO M36 and ASTM
A 760 (conduit, pipe.)

3. AASHTO Standard Bridge
Design Specifications,
Section 12 {structural
design) and ASTM A 796.

4. ASTM A 798 (installation).



75 years minimum service life. And still counting.

normal drainage project. Alumi-
nized Steel Type 2 pipe offers a
durable and economical alternate
fo reinforced concrete pipe. Fea-
tures include light weight, long
lengths, and joints that have
positive pull-apart resistance and
the ability to adjust fo yielding
foundations.

Pipe and pipe-arch are
available in qur corrugations
(22/3"x1/2", 3" x 1", 125mm x
25mm, and Spiral Rib’s 3/4" x
/" x7 /2" rib corrugation) and
in all standard diameters and
16 gage through 10 gage.

Long-term field testing

Based on extensive data from
actual field installations dating
back 43 years, Aluminized Steel
Type 2 is a superior product for
sform sewer and drainage projects.
It has better corrosion resistance
than galvanized structures and
displays better abrasion resistance,

Prior to 1953, Aluminized Steel
Tyre 2 and galvanized steel
culverts were exposed in sites
across the U.S. These sites repre-
sented a variety of service condi-
tions including farm field drainage,
fresh water swamps, alkali soils,
and erosive applications. Test
installations were sampled after
eight years and again affer 24
years. Weight loss data analyzed
at all sites indicate Aluminized Steel
Type 2 provided significant addi-
fional corrosion resistance.

In addition to the careful
sampling and evaluation accom-
plished during this 24-year pro-
gram, simple visual inspection
revealed that:

o The appearance of Aluminized
Steel Type 2 was clearly superior
to that of conventional metallic
coating.

o The condition of Aluminized
Steel Type 2 pipe inverts—
a critical point in durability
design—was excellent.

In 195253, an additional 135
composite culverts of Aluminized
Steel Type 2 and galvanized steel
were installed in 20 states. Based
on the current conditions of the
pipes available, the data indicates
a minimum 75-year service life for
16 gage Aluminized Steel Type 2
pipe when installed in the recom-
mended environment.

Independent studies

Many independent studies have
been performed that confirm

AK Steel Corporation’s long-term
field fest.
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This Aluminized > | %

Steel Type 2 .7

convgafed steel
pipe was installed
in 1953 in
El Dorads, .+
California. It was i
inspected in 1982
and in 1995, % 7

Coupons were <%
removed in 1995 °-
for evaluation by <7 wi
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Research Center
and CAITRANS. =
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This cfose-r.z: view shows the Aluminized
Steel Type 2 pipe installed in Garland,
Maine, with the dark sfqinr'r:g wiped away

ing aluminum.

1 4 AK Steel Research

Center’s corrosion
engineers and
Missouri D.O.T.
material engineers
inspect a 43-year
old Aluminized
Steel Type 2 pipe
installation. This is
one of iwo culvert
installations in
Carter County,
Missouri, installed
in a series confain-
ing half Aluminized
Steel Tyne 2 pipe
ond haif galvanized
steel pipe.



Performance proven by 43-year field test

42- and 43-year old Aluminized Steel Type 2 coupons taken from pipe inverts around the United States

RSP TR SS  R

Marshall County, 1A Lafayette County, MO Snchomish County, WA Morgan County, IL
Installed 1952 Installed 1952 Installed 1952 Installed 1952
Inspacted 1995 Inspected 1995 Inspected 1995 Inspected 1995
: s
" q
o
- ‘.‘.1. 4 SR ...‘ 5 :.‘l‘_'\_.‘?‘,.! SIS R i
Bernalillo County, NM Oklohoma County, OK San Benito County, CA Decatur Counfy, KS
Installed 1952 Installed 1953 Installed 1953 Installed 195.
Inspected 1995 Inspected 1995 Inspected 1995 Inspected 1995

Newer pipe sites inspected. Sume long-ierm performance expected.

il T Tha ! -~ . »
e / |
; ; ok
7 \
P b
Richland County, SC Merrill Townshr'b, ME Mon, omery County, MD Gwinnelt Cﬁunfy, GA
Installed 1978 Installed 1979 Installed 1980 Installed in 1983
Inspected 1995 Inspected 1995 Inspected 1995 Inspected 1995

AK Steel has inspected many more pipe sites around the United Stetes, and these field research studies indicate a mini-
mum 75-year service life for Aluminized Steel Type 2 Corrugated Steel Pipe installed in the recommended environment.

i The information ond data in this bullefin are
AK Steel f:orporohon accurale to the best of our knowledge and belief,
703 Curtis Street but are intended fer general informalion anly.

described only fo help readers make their own

“ -; / MiddlEfOWn, OH 45043-0001 Applications suggesied for the malerials are

evalualions and are neither guarantees nor lo
e o o gy 800'33' 1-5050 b? consl;r;.-c«dlm :lx:cpras.s ar;mpliedl warranlizs
WA of suilabilily for these or other applicalions,
%K 5? E aksteel.com AK Steel and the AK Steel logo ore registered
i @@ MVW.G“?CSP.COM trademarks of AK Steel Carporation.
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N-12° WT IB PIPE (PER ASTM F2648)

Our N-12 WT IB (per ASTM F2848) pipe offers significant
performance advantages over reinforced concrete and corrugated
metal pipe. Plus, it has the best watertight joint in the industry. Better
yet, it's green. N-12 WT IB (per ASTM F2648) pipe is manufactured in
diameters 4"-60" (100-1500 mm).

Today's N-12 WT IB pipe (per ASTM F2648) has a minimum recycled
content of 40% using an engineered blend of virgin and recycled
high-density palyethylene resins to provide impressive material
properties. The performance you've come to expect from N-12, with
the added benefit of helping promote responsible use of resources.

ADS N-12 WT IB (per ASTM F2648) pipe contains a superior built-in

bell-and-spigot joint. An exterior bell wrap provides a quick visual - f BENEFITS:
indicator to customers and inspectors that a watertight product is

being used. A patented gasket, that meets all requirements of ASTM.
F477, increases its sealing forces as temporary internal or external = j--;;"‘
hydrostatic pressure increases. The flared bell and spigot significantly. =
improve ease of installation. N-12 WT IB (per ASTM F2648) pipeis
so advanced in its design that it is easy to put your confidence in for:
long-term reliability. AT

= Variety of diameters and lengths fit any
project

¢ Pipe requires no extra couplers, grout
or other sealants for installation due to
built-in bell and factory-installed gasket.
This means fewer components to risk
performance

« |nstallation cost savings from lower

APPLICATIONS:

Storm Sewers Culverts & Cross Drains shipping costs, fewer people, and less
Retention/Detention Slope/Edge Drains heavy e,qu'pr,“?”t required )
Ditch Enclosures Mining/Forestry/Industrial *  Hydraulic efficiency from smooth interior
Roof Drainage *  Long-term durability of HDPE
FEATURES:

* 4"-60" (100 - 1500 mm) diameters availahle

» Nominal 20 ft. (6m) and 13 ft. (4m) lengths available

* Integral bell and factory-installed gasket

« Joint meets or exceeds ASTM D3212 lab test as well as
ASTM F2487 and ASTM F1417 watertight field test

= Exceptional joint strength

» Excellent abrasion and corrosion resistance

e Light weight

* Fast installation times

» Structural strength that will support H-25 or HL-93 live loads with
1 (0.3 m) minimum cover; 60" (1500 mm) pipe requires 2' (0.6 m)
cover for H-25 or HL-93 loads

ADS Sarvice: ADS representatives are committed to providing you with

the answers to all your questions, including specifications, and installation and
more.




ADS N-12° WT IB PIPE (PER ASTM F2648) SPECIFICATION

SCOPE
This specification describes 4- through 60-inch (100 to 1500 mm) ADS N-12 WT IB pipe (per ASTM F2648) for
usé in gravity-flow drainage applications.

PIPE REQUIREMENTS

ADS N-12 WT IB pipe (per ASTM F2648) shall have a smooth interior and annular exterior corrugations.
* 4 - through 80-inch (100 to 1500 mm) shall meet ASTM F2648

* Manning's "n" value for use in design shall be 0,012,

JOINT PERFORMANCE e LA
4 - through 60-inch (100 to 1500 mm) pipe shall be watertight according to the requirements of ASTM D3212, { W\] ASTMFATT GASKET
Gaskets shall meet the requirements of ASTM F477, Gaskets shall be installed by the pipe manufacturer and AL
cavered with a removable, protective wrap to ensure the gasket is free from debris. A jaint lubricant available
from the manufacturer shall be used on the gasket and bell during assembly.

. FLARE D,

PIPE .0,

12- though 60-inch (300 te 1500 mm) diameters shall have an exterior bell wrap installed by the manufacturer,

FITTINGS
Fittings shall conform to ASTM F2306. Bell and spigot cannections shall utilize a spun-on or welded bell and
valley or saddle gasket meeting the watertight joint performance requirements of ASTM F2306.

FIELD PIPE AND JOINT PERFORMANCE

Ta assure watertightness, field performance verification may be accomplished by testing in accordance with
ASTM F2487. Appropriate safety precautions must be used when field testing any pipe material. Contact the
manufacturer for recommended leakage rates,

MATERIAL PROPERTIES 2
Material for pipe production shall be an engineered compound of virgin and recycled high-density po!yethylene .
conforming with the minimum requirements of cell classification 424420C (ESCR Test Condition B) for
4-through 10-inch (100 to 250 mm) diameters, and 435420C (ESCR Test Condition B) for 12- through 80- mch
(300 to 1500 mm) diameters, as defined and described in the latest version of ASTM D3350, except that™
carbon black content should not exceed 4%. The design engineer shall verify compatibility with overall systern ?
including structural, hydraulic. material and installation requirements for a given application.

INSTALLATION

Installation shall be in accordance with ASTM D2321 and ADS published installation guidelines, with the 2
exception that minimum cover in trafficked areas for 4- through 48-inch (100 ta 1200 mm) diameters shall be
one foot (0.3 m) and for 60-inch (1500 mm) diameters, the minimum cover shall be 2 foot (0.6 m) in single run
applications. Backfill for minimum cover situations shall consist of Class 1 (compacted) or Class 2 (minimum
90% SPD). Maximum fill heights depend on embedment material and compaction level; please refer to
Technical Note 2,02, Contact your local ADS representative or visit our website at www.ads-pipe.com for a copy
of the |atest installation guidelines.

PIPE DIMENSIONS

12'-60"
(3001500 mm)

A

7] ] 10 12 15 18 24 30 36 54+
(150} tQOOJ (2._)0) 1300) (3'.'5) {450) (600) (750) {900) (1050} (l"‘l.')O] [i350)

*Check with sales representative for availability by region.
== Fipa 0.0. values are provided for raference purposes only. valucs statad far 12- through E0-inch are 1 inch. Contact a sales rapresentative for exact valugs,

ADS “Tarms and Canditions of Sale® are available on tha ADS vebsite, www.ads-pipe.com
The ADS logo, the Graen Stripe, and N-124 are repistered trademarks of Advanced Drainage Syatems, Inc,
#2015 Advanced Drainage Systems, Ine. 710625 08/15 MH




Appendix | — EXISTING AND PROPOSED DRAINAGE AREA MAPS

(24" x 36" plan sheets attached separately)






