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1.0 STORMWATER ANALYSIS AND CALCULATIONS

1.1 PROJECT NARRATIVE

The applicant, Port City Realty, LLC, proposes a new building addition constructed at
75 Parker Street, Parcel ID 78-1-A, in Newburyport, Massachusetts. The existing lot
consists 98,281 square feet encompassing one commercial building with a loading
dock, a single driveway entrance and parking lot, lawn and landscape area. Located
in the rear of the building is grass and brush field that slopes south to a vegetated
wetland.

The proposed addition will provide additional commercial industrial space. Each space
will have a separate designated loading dock designed for a WB-67 type truck
(AASHTO 2011). Two additional loading doors will be provided. The current loading
dock for the existing structure will be extended to remain accessible. Additional
parking spaces, wheelchair accessible ramps, concrete sidewalks and curbing will be
constructed for access to the new and existing building entryways. The driveway
aisles will be expanded for two-way traffic at the east driveway opening and single
lane, exit-only traffic at the west opening. The proposed driveway configuration
allows delivery trucks to provide pull-through service by entering through the east
and exiting through the west driveway entrances. A new concrete dumpster pad will
be provided south of the buildings. A retaining wall and guard rail will be constructed
along the west side of driveway and lot line to support the proposed driveway
grading.

A portion of the property is located within a vegetated wetland area. Proposed
construction includes disturbance within 100 feet of the wetland but outside the 25
foot no disturbance zone. A portion of the property is located within the flood plain of
elevation 10.0 feet. The proposed site improvements are located above the flood
plain elevation.

Soils for the property are defined as Suffield silt loam (719B) in rear of the building
and Udorthents (651 - loamy fill) in front of the building based on the NRCS Web Soil
report. The NRCS Web Soil Survey Report is included as Attachment E. Six test pits
were dug to verify the soil texture and seasonal high groundwater table. The parent
material (C horizon) was a sandy silt loam over fine sand. The top, subsoil, and
parent material C1 were classified as an HSG C for HydroCAD runoff calculations.
Site test pit logs are included as Attachment F.

1.2 EXISTING CONDITIONS ANALYSIS

The existing lot is predominately grass and mowed brush. There is approximately
12,600 square feet of impervious bituminous concrete driveway and parking lot. The
existing impervious roof and removable trailer consist of approximately 5,543 square
feet.

There are three (3) subcatchments that flow to three (3) design points. Surface
water from the front parking lot, driveway, front lawn, and west side lawn flow
overland to Design Point 1, which is a culvert located northwest of the locus
property. Design Point 2 is defined as the vegetated wetland to the south of the
property. Surface water from the south and west of the building flow overland to
Design Point 2 located at the end of an existing grassed swale and edge of the
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vegetated wetland. Surface water from east of the building flows overland to Design
Point 3 which is defined as the lot east of the locus property. Roof runoff from the
existing building was assumed to be dispersed to each of the three subcatchments
based on locations of existing downspouts. The total existing impervious area on site
is approximately 18,242 square feet. A plan showing the existing condition
subcatchments is provided as Attachment A.

The following chart indicates the rainfall amounts based on the Northeast Regional
Climate Center Extreme Precipitation Tables used for the existing and proposed
calculations as listed in the Town of Newburyport Stormwater Rules and Regulations.

Storm Event Rainfall Amount (in)
2-year 24 hour storm event 3.1 inches
10-year 24 hour storm event 4.7 inches
25-year 24 hour storm event 5.8 inches
50-year 24 hour storm event 7.1 inches
100-year 24 hour storm event 8.3 inches

The existing condition peak flow analysis to the three Design Points is summarized
below.

Existing Peak Rate of Runoff (cfs)

Storm Event Design Point #1 | Design Point #2 | Design Point #3
2 year 24 hour 0.63 1.24 0.55
10-year 24 hour 1.11 3.13 1.19
25-year 24 hour 1.45 4.60 1.66
50-year 24 hour 1.85 6.43 2.23
100-year 24 hour | 2.21 8.17 2.76

1.3 PROPOSED CONDITIONS ANALYSIS

The proposed construction of additional tenant space, paved parking, driveways,
walkways, and loading area will increase the impervious area on site to
approximately 47,400 square feet. This equates to an increase of 29,157 square feet
of impervious area from the existing condition. Two rain gardens of approximately
7,000 square feet and 1,200 square feet are proposed in the north and east of the
existing structure, respectively. The remaining disturbed and non-disturbed areas of
the site will consist of landscape plantings, grass and natural brush. Disturbance to
areas within the 100-foot wetland buffer zone have been minimized while addressing
stormwater mitigation best management practices and Massachusetts Stormwater
Standards.

The Proposed Conditions Analysis utilizes the same three (3) design points as the
Existing Conditions Analysis in order to compare the peak rate of runoff from existing
to proposed conditions. The proposed stormwater management system designed
mitigates the rate of runoff and increases the treatment of stormwater runoff
compared to existing conditions. The site design and stormwater management
system design reduces or maintains the peak rate of runoff to all three design points.

The existing building and a portion of the pavement and lawn area are designed to
flow to proposed rain garden #1 located in the front of the lot. An outlet control
structure within the rain garden has been designed to mitigate the rate of runoff
overflow directed to Design Point #1. Runoff from portions of proposed building
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space A, the parking lot, and walkways are directed to rain garden #2. An outlet
control structure within the rain garden has been designed to mitigate the runoff
overflow directed to Design Point #2. Overflow from rain garden #2 is tied in with
the drain system designed for the remaining subcatchments directed to Design Point
#2. Runoff from portions of the parking lot, walkways, remainder of proposed
building space A and proposed building space B are directed through drainage
structures, water treatment units and to an underground chamber storage infiltration
system. The overflow from the storage system is directed to Design Point #2. The
runoff from an existing portion of lawn to the east of the building will flow to Design
Point #3 as it does in the existing condition. A plan showing the proposed condition
subcatchments is provided as Attachment A.

The proposed condition peak flow and volume analysis to Design Point #1 is

summarized below.

Proposed Peak Rate of Runoff (cfs)

Storm Event

Design Point #1

Design Point #2

Design Point #3

2 year 24 hour

0.21

1.16

0.05

10-year 24 hour 0.59 3.08 0.11
25-year 24 hour 0.82 4.48 0.15
50-year 24 hour 1.19 6.26 0.21
100-year 24 hour | 1.92 7.85 0.26

Summary of the net change in peak rate of runoff and volume of runoff from pre to
post conditions are provided below.

Design Point #1 Peak Flow Comparison

Storm Event

Existing Conditions
Peak Rate of
Runoff (cfs)

Proposed
Conditions Peak
Rate of Runoff

Net difference in
Peak Rate of
Runoff (cfs)

(cfs)
2-year 24 hour 0.63 0.21 -0.27
10-year 24 hour | 1.11 0.59 -0.33
25-year 24 hour | 1.45 0.82 -0.42
50-year 24 hour | 1.85 1.19 -0.05
100- year 24 2.21 1.92 -0.09
hour

Design Point #2 Peak Flow Comparison

Storm Event

Existing Conditions
Peak Rate of
Runoff (cfs)

Proposed
Conditions Peak
Rate of Runoff

Net difference in
Peak Rate of
Runoff (cfs)

(cfs)
2-year 24 hour 1.24 1.16 -0.08
10-year 24 hour | 3.13 3.08 -0.05
25-year 24 hour | 4.60 4.48 -0.12
50-year 24 hour | 6.43 6.26 -0.17
100- year 24 8.17 7.85 -0.32
hour
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Design Point #3 Peak Flow Comparison

Storm Event

Existing Conditions
Peak Rate of
Runoff (cfs)

Proposed
Conditions Peak
Rate of Runoff

Net difference in
Peak Rate of
Runoff (cfs)

(cfs)
2-year 24 hour 0.55 0.05 -0.50
10-year 24 hour | 1.19 0.11 -1.08
25-year 24 hour | 1.66 0.15 -1.51
50-year 24 hour | 2.23 0.21 -2.02
100- year 24 2.76 0.26 -2.50
hour

1.4 PIPE SIZING

The proposed pipes have been sized to convey a 50 year 24 hour storm event. In
accordance with section B.1.b of the Newburyport Stormwater Management
Standards, the following table summarizes the proposed pipe sizes and storm depth
from a 10 year 24 hour storm event.

Culvert Pipe size and Peak rate of runoff Peak depth (ft)
type (cfs)
PCB 1 12” HDPE 0.22 0.27
PCB 2 12” HDPE 0.17 0.24
PCB 3 12” HDPE 0.51 0.63
PCB 4 12” HDPE 0.50 0.41
PCB 5 12” HDPE 0.36 0.42
PCB 6 12” HDPE 0.53 0.44
PCB 7 12” HDPE 0.28 0.42
PDMH 1 12” HDPE 0.39 0.38
PDMH 2 12” HDPE 1.01 0.62
PDMH 3 12” HDPE 1.01 0.65
PDMH 4 12” HDPE 1.84 0.79
PDMH 5 12” HDPE 1.84 0.89
PDMH 6 12” HDPE 0.75 0.53
PDMH 7 12” HDPE 1.02 0.56
PDMH 8 12” HDPE 1.46 0.80

1.5 MASSACHUSETTS DEPARTMENT OF ENVIRONMENTAL PROTECTION

(MASSDEP) STORMWATER MANAGEMENT STANDARDS

Standard 1 - No untreated discharges or erosion to wetlands
The proposed site design and stormwater management system includes two
discharge points of stormwater runoff. Stormwater runoff is treated through multiple
best management practices prior to discharge at both locations, the existing 18”
culvert (Design Point #1) and the bordering vegetated wetlands (Design Point #2),

Standard 2 - Peak Rate Attenuation
As detailed above, the stormwater management system has been designed to

maintain or reduce the peak rate of runoff during the 2, 10, 25, 50, and 100-year
24-hour storm events.

-4 -
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Standard 3 - Stormwater Recharge. The site is located in a hydrologic soil group C,
requiring 0.25” of recharge over impervious areas. The hydrologic soils group is
based on NRCS online mapping tool and confirmed by on site observation and soil
testing performed by a Massachusetts Title 5 soil evaluator. The test pits logs
confirm the top parent material as a silt loam, consistent with a hydrologic soil group
C. The proposed site development includes a total impervious area of 47,400 sf. The
required recharge amount is 47,400 x .25/12 = 987 cf. Adjusted minimum storage
volume: Because the entire impervious area is not directed through the infiltration
basin, the MADEP Stormwater Handbook specifies that the minimum required
recharge of the infiltration basin be adjusted by the ratio of total to contributing
impervious area. The adjusted minimum required recharge volume for the
infiltration basin is: 47,400/14,215 = 3.33 X 987 cf = 3,287 cf.

The simple dynamic storage method is utilized to demonstrate the minimum
recharge volume is contained in the infiltration basin without any discharge though
the primary outlet. As prescribed in the Massachusetts Stormwater Handbook, a
subcatchment was defined as the impervious area, 47,400 sf, and a fictional storm
event that generated the prescribed adjusted minimum recharge volume (3,287 cf)
over the 11-13 hour time span was modeled. The modeled storm of 1.75” generates
a runoff volume of 0.076 af (3,310 cf), and the peak elevation of the infiltration
basin is 17.89, below the outlet elevation of 17.90, therefore the infiltration pond
meets the required recharge volume of Standard 3. The groundwater recharge
analysis is provided at the end of Attachment A.

A Mounding Analysis was performed utilizing the Hantush Method as required by the
Massachusetts Stormwater Handbook for infiltration basins designed to attenuate
peak rates and less than 4’ separation to seasonal high groundwater. The infiltration
basin is designed to be a minimum 2’ above seasonal high groundwater as
determined during the on site soil testing. The Mounding analysis demonstrates that
the resulting groundwater mound beneath the infiltration system does not reduce the
volume capacity of the infiltration basin, is drained out within 72 hours, and does not
break out above the land surface. The Mounding Analysis Report is included as
Attachment G.

Standard 4 - Water Quality

Total Suspended Solids (TSS) Removal

The stormwater management system is designed to improve the water quality of
stormwater runoff leaving the site compared to existing conditions. The existing site
development allows runoff to sheet flow off the paved parking lot and truck loading
area to either the culvert along Parker Street (design point #1) or a swale
discharging to the bordering vegetated wetland (design point #2). Minimal TSS
removal occurs in the existing condition. The proposed site design incorporates
several best management practices (BMP) including: deep sump catchbasins; water
quality units; subsurface infiltration basin; grass swales; and rain gardens. Each
BMP has been designed to both mitigate the peak rate of runoff and provide TSS
removal. There is one treatment train corresponding to discharge design point 1 and
two treatment trains corresponding to discharge design point #2.

Treatment train 1 — discharge to Design Point #1

The area of runoff directed to design point #1 is approximately 25,483 square feet

which includes the existing building and the proposed paved area and rain garden.

This portion of the site was previously disturbed for construction of the existing site

features. Redevelopment of this area provides the opportunity for treatment of the
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surface runoff prior to discharge to design point #1. In order to maintain the existing
finish floor and loading dock elevations, additional pretreatment is not feasible.
However, the proposed redevelopment of the front of the property will remove
additional total suspended solids as well as meet or reduce the peak flow of runoff
compared to the existing condition for design point 1.

Runoff from the front portion of the site sheet flows into the rain garden proposed in
front of the building. Two (2) rip-rap swales are designed to reduce velocity of runoff
from the driveway and loading area prior to discharge to the rain garden. The rain
garden design incudes a twenty four inch (24”) planting soil matrix below the rain
garden and specifies a variety of shrubs and groundcovers suitable for planting in
rain gardens. Runoff from the rain garden is conveyed through an outlet control
structure designed to discharge runoff in a controlled manner to meet or reduce the
peak rate of runoff at the design point. The outlet control structure conveys runoff
through two 8” HDPE pipes to a grass swale which flows to the existing 18” culvert at
Parker Street. The resulting TSS removal rate is 72% for treatment train 1. The
redevelopment portion of the site meets standard 4 to the maximum extent
practical. The MADEP TSS Removal Calculation Worksheet is attached as Attachment
C.

Treatment train 2 — discharge to Design Point #2

Runoff from the rear portion of the paved area is collected by deep sump catchbasins
and conveyed to a water quality pretreatment device (Contech Jellyfish Unit). The
pretreatment device was sized for a 1” storm event. The runoff is then conveyed to
an underground chamber infiltration system (Contech Chambermaxx). Overflow
runoff from the infiltration system is allowed to discharge to stone rip-rap and
existing grassed slope prior to reaching design point 2. The resulting TSS removal
rate is greater than 90% for treatment train 2. The MADEP TSS Removal Calculation
Worksheet is attached as Attachment C.

Treatment train 3 — discharge to Design Point #2

Runoff from the north portion of the proposed building tenant space A, and a portion
of the parking lot and adjacent walkways flows to the proposed rain garden east of
the existing building. The rain garden and outlet control structure have been
designed to mitigate the peak flow of runoff prior to discharge to design point 2.
Overflow from the rain garden discharges through a 12” HDPE pipe and joins
additional runoff conveyance in proposed manhole #2. The runoff is combined with
the runoff from the east and west portions of the parking lot collected by deep sump
catchbasins and conveyed to a water quality pretreatment device (Contech Jellyfish
Unit). The pretreatment device was sized for a 1” storm event. The runoff is then
conveyed to an existing stone rip-rap swale and grass channel prior to reaching
design point 2. The resulting TSS removal rate is greater than 90% for treatment
train 3. The MADEP TSS Removal Calculation Worksheet is attached as Attachment
C.

Proprietary Treatment Unit Review

The water quality pretreatment devices are manufactured by Contech Engineered
Solutions. Given the site design criteria, Contech provided calculations to support a
recommended pretreatment model, the Jellyfish 4-2-1 with offline routing
configuration. The Jellyfish unit is a proprietary hydrodynamic separator, housing
replaceable filter cartridges in a manhole structure. The offline configuration
encompasses a diversion manhole, the treatment structure, and a collection manhole
for further conveyance. The diversion manhole allows for bypass conveyance of
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runoff to the collection manhole when the inflow of surface runoff has exceeded the
flow capacity of the pretreatment unit. The pretreatment model is designed to
remove at least 80% of the annual post-construction load of TSS. The design
calculations provided by Contech are attached in Attachment D.

Water Quality Volume (WQV)

Design Point #1

WQV required = (impervious area) x (0.5” / 12” per ft.)

WQV required = 14,260 sf x (0.57/12” per ft.) = 594 cf

WQV provided in rain garden = 934 cf between bottom elevation of rain garden and
the lowest invert into the outlet control structure > 594 cf

Design Point #2

WQV required = 33,139 sf x (0.57/12” per ft.) = 1,381 cf

WQV provided in chamber storage system = 741 cf + 793 cf = 1,534 cf
WQV provided in stone void storage = 670 cf + 601 cf = 1,271 cf

Total WQV provided = 2,805 cf > 1,381 cf required

Approximately 182 cf of additional storage is provided in the infiltration trench pipe
and stone voids designed for conveyance to the infiltration chambers.

There is no impervious surface runoff directed to design point #3.
Drawdown within 72 Hours

Time (drawdown) = Required Recharge Volume / (Rawl’s Rate x Bottom Area)
Time drawdown = (2,986 cf total storage) / [(8.27” per hour, sand infiltration
rate) x (1'/12”) x (1,100 sf bottom area) = 3.9 hrs < 72 hrs

Standard 5 - Land Uses with Higher Potential Pollutant Loads
The site is not considered a higher potential pollutant load

Standard 6 - Critical Areas
The site does not discharge to a critical area.

Standard 7 - Redevelopment

A portion of the site is previously developed. The existing development includes the
building, parking area, and truck loading area. The site is designed to meet the
MassDEP Stormwater Management Standards.

Standard 8 - Construction Period Pollution Prevention and Erosion Control Plan
A Stormwater Pollution Prevention Plan (SWPPP) is included in Appendix C of the
Report to Accompany the Notice of Intent (NOI).

Standard 9 - Operation and Maintenance Plan
An Operation and Maintenance Plan is included. Refer to Attachment H.

Standard 10 - Prohibition of lllicit Discharges
An lllicit Discharge Statement will be provided by a Certifying Professional prior to
the discharge of any stormwater to post-construction BMPs. Refer to Attachment B.

-7 -
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ATTACHMENT A

STORMWATER MODEL CALCULATIONS



ATTACHMENT A-1

Existing Conditions Analysis



Existing Conditions Analysis
2-Year 24-Hour Storm Event



Subcatchment X1

V2N

Design Pont #1_18"
RCP Culvert -
Northwest

Subcatchment X2

> o,

Design Pont
#2 Wetland-South

Subcatchment X3

Reach

> o,

Design Pont
#3_Abutting Lot-East

Routing Diagram for EXISTING 12-22-17
Prepared by Lynnfield Engineering Inc., Printed 12/22/2017
HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC




EXISTING 12-22-17

Prepared by Lynnfield Engineering Inc.
HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Printed 12/22/2017
Page 2

Area Listing (all nodes)

Area CN Description
(sg-ft) (subcatchment-numbers)
44,459 74 >75% Grass cover, Good, HSG C (X1, X2, X3)
36,544 65 Brush, Good, HSG C (X2)
9,437 65 Brush, Good, HSG C, Wetland Brush (X2)
12,599 98 Paved parking, HSG C (X1, X2, X3)
5,174 98 Roofs, HSG C (X1, X2, X3)
469 98 Unconnected roofs, HSG C, Container (X2)
108,682 74 TOTAL AREA



EXISTING 12-22-17 Type 1l 24-hr 2-yr Rainfall=3.10"

Prepared by Lynnfield Engineering Inc. Printed 12/22/2017
HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC Page 3

Time span=5.00-40.00 hrs, dt=0.05 hrs, 701 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment X1: Subcatchment X1 Runoff Area=15,689 sf 52.60% Impervious Runoff Depth=1.83"
Flow Length=320" Tc=12.2 min CN=87 Runoff=0.63 cfs 2,388 cf

Subcatchment X2: Subcatchment X2 Runoff Area=72,692 sf 10.40% Impervious Runoff Depth=0.82"
Flow Length=386" Tc=10.0 min CN=71 Runoff=1.24 cfs 4,959 cf

Subcatchment X3: Subcatchment X3 Runoff Area=20,301 sf 11.97% Impervious Runoff Depth=1.14"
Flow Length=187" Tc=8.1 min CN=77 Runoff=0.55 cfs 1,930 cf

Pond DP1: Design Pont #1_18" RCP Culvert - Northwest Inflow=0.63 cfs 2,388 cf
Primary=0.63 cfs 2,388 cf

Pond DP2: Design Pont #2_Wetland-South Inflow=1.24 cfs 4,959 cf
Primary=1.24 cfs 4,959 cf

Pond DP3: Design Pont #3_Abutting Lot-East Inflow=0.55 cfs 1,930 cf
Primary=0.55 cfs 1,930 cf

Total Runoff Area = 108,682 sf Runoff Volume = 9,277 cf Average Runoff Depth =1.02"
83.22% Pervious = 90,440 sf  16.78% Impervious = 18,242 sf



EXISTING 12-22-17
Prepared by Lynnfield Engineering Inc.

Type lll 24-hr 2-yr Rainfall=3.10"
Printed 12/22/2017

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC Page 4
Summary for Subcatchment X1: Subcatchment X1
Runoff = 0.63cfs@ 12.17 hrs, Volume= 2,388 cf, Depth= 1.83"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=3.10"
Area (sf) CN Description
7,437 74 >75% Grass cover, Good, HSG C
6,684 98 Paved parking, HSG C
1,568 98 Roofs, HSG C
15,689 87 Weighted Average
7,437 47.40% Pervious Area
8,252 52.60% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.8 100 0.0200 0.17 Sheet Flow,
Grass: Short n=0.150 P2=3.22"
2.4 220 0.0472 1.52 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
12.2 320 Total
Subcatchment X1: Subcatchment X1
Hydrograph
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EXISTING 12-22-17 Type 1l 24-hr 2-yr Rainfall=3.10"

Prepared by Lynnfield Engineering Inc. Printed 12/22/2017
HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC Page 5

Summary for Subcatchment X2: Subcatchment X2

Runoff = 1.24 cfs @ 12.16 hrs, Volume= 4,959 cf, Depth= 0.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=3.10"

Area (sf) CN Description
1,427 98 Roofs, HSG C
* 469 98 Unconnected roofs, HSG C, Container
5,663 98 Paved parking, HSG C
19,152 74 >75% Grass cover, Good, HSG C
36,544 65 Brush, Good, HSG C

* 9,437 65 Brush, Good, HSG C, Wetland Brush
72,692 71 Weighted Average
65,133 89.60% Pervious Area
7,559 10.40% Impervious Area
469 6.20% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
7.2 100 0.0425 0.23 Sheet Flow,
Grass: Short n=0.150 P2=3.22"
1.4 115 0.0370 1.35 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
1.4 171 0.0180 2.01 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

10.0 386 Total



=3.10"

Type lll 24-hr 2-yr Rainfall

EXISTING 12-22-17

Printed 12/22/2017

Prepared by Lynnfield Engineering Inc.

Page 6

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Subcatchment X2: Subcatchment X2
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Summary for Subcatchment X3: Subcatchment X3
Runoff = 0.55cfs @ 12.12 hrs, Volume= 1,930 cf, Depth= 1.14"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=3.10"
Area (sf) CN Description
17,870 74 >75% Grass cover, Good, HSG C
252 98 Paved parking, HSG C
2,179 98 Roofs, HSG C
20,301 77 Weighted Average
17,870 88.03% Pervious Area
2,431 11.97% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.8 100 0.0500 0.25 Sheet Flow,
Grass: Short n=0.150 P2=3.22"
1.3 87 0.0260 1.13 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
8.1 187 Total
Subcatchment X3: Subcatchment X3
Hydrograph
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3.10"
Page 8

Printed 12/22/2017

Type lll 24-hr 2-yr Rainfall

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Prepared by Lynnfield Engineering Inc.

EXISTING 12-22-17

Summary for Pond DP1: Design Pont #1_18" RCP Culvert - Northwest

[40] Hint: Not Described (Outflow=Inflow)

for 2-yr event

1.83"

15,689 sf, 52.60% Impervious, Inflow Depth

0.63cfs@ 12.17 hrs, Volume

Inflow Area
Inflow

2,388 cf

0.0 min

0%, Lag

= 2,388 cf, Atten

0.63cfs@ 12.17 hrs, Volume

Primary

5.00-40.00 hrs, dt= 0.05 hrs

Routing by Dyn-Stor-Ind method, Time Span
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Type lll 24-hr 2-yr Rainfall

EXISTING 12-22-17

Printed 12/22/2017

Prepared by Lynnfield Engineering Inc.

Page 9

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Summary for Pond DP2: Design Pont #2_Wetland-South

[40] Hint: Not Described (Outflow=Inflow)

for 2-yr event

72,692 sf, 10.40% Impervious, Inflow Depth = 0.82"

1.24cfs @ 12.16 hrs, Volume
1.24 cfs @ 12.16 hrs, Volume

Inflow Area
Inflow

4,959 cf

0.0 min

Lag=

0%,

4,959 cf, Atten

Primary

5.00-40.00 hrs, dt= 0.05 hrs

Routing by Dyn-Stor-Ind method, Time Span

Pond DP2: Design Pont #2_Wetland-South

Hydrograph
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3.10"

Page 10

0.0 min

Printed 12/22/2017

Lag

for 2-yr event
0%,

Type lll 24-hr 2-yr Rainfall

1.14"

1,930 cf, Atten

1,930 cf

Inflow Depth

5.00-40.00 hrs, dt= 0.05 hrs

Hydrograph

Pond DP3: Design Pont #3_Abutting Lot-East

20,301 sf, 11.97% Impervious,

055cfs@ 12.12 hrs, Volume

Summary for Pond DP3: Design Pont #3 _Abutting Lot-East
0.55cfs@ 12.12 hrs, Volume

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Prepared by Lynnfield Engineering Inc.
[40] Hint: Not Described (Outflow=Inflow)
Routing by Dyn-Stor-Ind method, Time Span

EXISTING 12-22-17
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Existing Conditions Analysis
10-Year 24-Hour Storm Event



EXISTING 12-22-17 Type lll 24-hr 10-yr Rainfall=4.70"
Prepared by Lynnfield Engineering Inc. Printed 12/22/2017
HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC Page 11

Time span=5.00-40.00 hrs, dt=0.05 hrs, 701 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment X1: Subcatchment X1 Runoff Area=15,689 sf 52.60% Impervious Runoff Depth=3.29"
Flow Length=320" Tc=12.2 min CN=87 Runoff=1.11 cfs 4,296 cf

Subcatchment X2: Subcatchment X2 Runoff Area=72,692 sf 10.40% Impervious Runoff Depth=1.89"
Flow Length=386" Tc=10.0 min CN=71 Runoff=3.13 cfs 11,464 cf

Subcatchment X3: Subcatchment X3 Runoff Area=20,301 sf 11.97% Impervious Runoff Depth=2.37"
Flow Length=187" Tc=8.1 min CN=77 Runoff=1.19 cfs 4,016 cf

Pond DP1: Design Pont #1_18" RCP Culvert - Northwest Inflow=1.11 cfs 4,296 cf
Primary=1.11 cfs 4,296 cf

Pond DP2: Design Pont #2_Wetland-South Inflow=3.13 cfs 11,464 cf
Primary=3.13 cfs 11,464 cf

Pond DP3: Design Pont #3_Abutting Lot-East Inflow=1.19 cfs 4,016 cf
Primary=1.19 cfs 4,016 cf

Total Runoff Area = 108,682 sf Runoff Volume = 19,776 cf Average Runoff Depth =2.18"
83.22% Pervious = 90,440 sf  16.78% Impervious = 18,242 sf



EXISTING 12-22-17 Type 11l 24-hr 10-yr Rainfall=4.70"

Prepared by Lynnfield Engineering Inc. Printed 12/22/2017
HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC Page 12

Summary for Subcatchment X1: Subcatchment X1

Runoff = 1.11cfs @ 12.17 hrs, Volume= 4,296 cf, Depth= 3.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=4.70"

Area (sf) CN Description
7,437 74 >75% Grass cover, Good, HSG C
6,684 98 Paved parking, HSG C
1,568 98 Roofs, HSG C

15,689 87 Weighted Average

7,437 47.40% Pervious Area
8,252 52.60% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.8 100 0.0200 0.17 Sheet Flow,
Grass: Short n=0.150 P2=3.22"
2.4 220 0.0472 1.52 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

12.2 320 Total

Subcatchment X1: Subcatchment X1
Hydrograph

T T
y
|

~10-yr Ralnfall‘—4 70"
Ruhéff Ar*ea-15‘,689 sf

Runoff Volume*4‘,296 cf

Runoff Defpth 3 29"‘

Flow (cfs)

Flow Lehgthf320

© Tc=12.2 min

CN=87
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EXISTING 12-22-17 Type 11l 24-hr 10-yr Rainfall=4.70"

Prepared by Lynnfield Engineering Inc. Printed 12/22/2017
HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC Page 13

Summary for Subcatchment X2: Subcatchment X2

Runoff = 3.13cfs@ 12.15 hrs, Volume= 11,464 cf, Depth= 1.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=4.70"

Area (sf) CN Description
1,427 98 Roofs, HSG C
* 469 98 Unconnected roofs, HSG C, Container
5,663 98 Paved parking, HSG C
19,152 74 >75% Grass cover, Good, HSG C
36,544 65 Brush, Good, HSG C

* 9,437 65 Brush, Good, HSG C, Wetland Brush
72,692 71 Weighted Average
65,133 89.60% Pervious Area
7,559 10.40% Impervious Area
469 6.20% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
7.2 100 0.0425 0.23 Sheet Flow,
Grass: Short n=0.150 P2=3.22"
1.4 115 0.0370 1.35 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
1.4 171 0.0180 2.01 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

10.0 386 Total



=4.70"

Type Il 24-hr 10-yr Rainfall

EXISTING 12-22-17

Printed 12/22/2017

Prepared by Lynnfield Engineering Inc.
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HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Subcatchment X2: Subcatchment X2
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EXISTING 12-22-17

Prepared by Lynnfield Engineering Inc.
HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Type lll 24-hr 10-yr Rainfall=4.70"
Printed 12/22/2017

Page 15

Runoff =

Summary for Subcatchment X3: Subcatchment X3

1.19cfs @ 12.12 hrs, Volume=

4,016 cf, Depth= 2.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=4.70"

Area (sf) CN Description
17,870 74 >75% Grass cover, Good, HSG C
252 98 Paved parking, HSG C
2,179 98 Roofs, HSG C
20,301 77 Weighted Average
17,870 88.03% Pervious Area
2,431 11.97% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.8 100 0.0500 0.25 Sheet Flow,
Grass: Short n=0.150 P2=3.22"
1.3 87 0.0260 1.13 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
8.1 187 Total

Subcatchment X3: Subcatchment X3

Hydrograph

Flow (cfs)

Time (hours)

~ Type Iil 24-hr

fﬁfldyr Rainfall=4.70" |

Runoff Area=20,301 sf
unoff Volume*4‘,016 cf
Runoff De‘pth 2 37"‘
Flow LehgthL187'

- Tc=8.1min
- CN=77
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Type Il 24-hr 10-yr Rainfall

EXISTING 12-22-17

Printed 12/22/2017

Prepared by Lynnfield Engineering Inc.
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Summary for Pond DP1: Design Pont #1_18" RCP Culvert - Northwest

[40] Hint: Not Described (Outflow=Inflow)

for 10-yr event

15,689 sf, 52.60% Impervious, Inflow Depth = 3.29"

1l.11cfs @ 12.17 hrs, Volume
111 cfs @ 12.17 hrs, Volume

Inflow Area
Inflow

4,296 cf

0.0 min

Lag=

0%,

4,296 cf, Atten

Primary

5.00-40.00 hrs, dt= 0.05 hrs

Routing by Dyn-Stor-Ind method, Time Span

Hydrograph
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Pond DP1: Design Pont #1_18" RCP Culvert - Northwest
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Type Il 24-hr 10-yr Rainfall

EXISTING 12-22-17

Printed 12/22/2017

Prepared by Lynnfield Engineering Inc.
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Summary for Pond DP2: Design Pont #2_Wetland-South

[40] Hint: Not Described (Outflow=Inflow)

for 10-yr event

72,692 sf, 10.40% Impervious, Inflow Depth = 1.89"

3.13cfs @ 12.15 hrs, Volume
3.13cfs @ 12.15 hrs, Volume

Inflow Area
Inflow

11,464 cf

0.0 min

Lag=

0%,

11,464 cf, Atten

Primary

5.00-40.00 hrs, dt= 0.05 hrs

Routing by Dyn-Stor-Ind method, Time Span

Pond DP2: Design Pont #2_Wetland-South

Hydrograph

(sy0) mol4
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Type Il 24-hr 10-yr Rainfall

EXISTING 12-22-17
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Summary for Pond DP3: Design Pont #3 _Abutting Lot-East

[40] Hint: Not Described (Outflow=Inflow)

for 10-yr event

20,301 sf, 11.97% Impervious, Inflow Depth = 2.37"

Inflow Area
Inflow

0%, Lag= 0.0 min

4,016 cf, Atten=

4,016 cf

1.19cfs @ 12.12 hrs, Volume
1.19cfs @ 12.12 hrs, Volume

Primary

5.00-40.00 hrs, dt= 0.05 hrs

Routing by Dyn-Stor-Ind method, Time Span
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Existing Conditions Analysis
25-Year 24-Hour Storm Event



EXISTING 12-22-17 Type lll 24-hr 25-yr Rainfall=5.80"
Prepared by Lynnfield Engineering Inc. Printed 12/22/2017
HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC Page 19

Time span=5.00-40.00 hrs, dt=0.05 hrs, 701 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment X1: Subcatchment X1 Runoff Area=15,689 sf 52.60% Impervious Runoff Depth>4.33"
Flow Length=320" Tc=12.2 min CN=87 Runoff=1.45 cfs 5,656 cf

Subcatchment X2: Subcatchment X2 Runoff Area=72,692 sf 10.40% Impervious Runoff Depth=2.74"
Flow Length=386" Tc=10.0 min CN=71 Runoff=4.60 cfs 16,589 cf

Subcatchment X3: Subcatchment X3 Runoff Area=20,301 sf 11.97% Impervious Runoff Depth=3.31"
Flow Length=187" Tc=8.1 min CN=77 Runoff=1.66 cfs 5,591 cf

Pond DP1: Design Pont #1_18" RCP Culvert - Northwest Inflow=1.45 cfs 5,656 cf
Primary=1.45 cfs 5,656 cf

Pond DP2: Design Pont #2_Wetland-South Inflow=4.60 cfs 16,589 cf
Primary=4.60 cfs 16,589 cf

Pond DP3: Design Pont #3_Abutting Lot-East Inflow=1.66 cfs 5,591 cf
Primary=1.66 cfs 5,591 cf

Total Runoff Area = 108,682 sf Runoff Volume = 27,836 cf Average Runoff Depth = 3.07"
83.22% Pervious = 90,440 sf  16.78% Impervious = 18,242 sf



EXISTING 12-22-17

Prepared by Lynnfield Engineering Inc.
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Type lll 24-hr 25-yr Rainfall=5.80"
Printed 12/22/2017
Page 20

Summary for Subcatchment X1: Subcatchment X1

Runoff

1.45cfs @ 12.17 hrs, Volume=

5,656 cf, Depth> 4.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs

Type Il 24-hr 25-yr Rainfall=5.80"

Area (sf) CN Description
7,437 74 >75% Grass cover, Good, HSG C
6,684 98 Paved parking, HSG C
1,568 98 Roofs, HSG C
15,689 87 Weighted Average
7,437 47.40% Pervious Area
8,252 52.60% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.8 100 0.0200 0.17 Sheet Flow,
Grass: Short n=0.150 P2=3.22"
2.4 220 0.0472 1.52 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
12.2 320 Total
Subcatchment X1: Subcatchment X1
Hydrograph
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A  Typelli24hr
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EXISTING 12-22-17 Type 11l 24-hr 25-yr Rainfall=5.80"

Prepared by Lynnfield Engineering Inc. Printed 12/22/2017
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Summary for Subcatchment X2: Subcatchment X2

Runoff = 460cfs@ 12.15 hrs, Volume= 16,589 cf, Depth= 2.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-yr Rainfall=5.80"

Area (sf) CN Description
1,427 98 Roofs, HSG C
* 469 98 Unconnected roofs, HSG C, Container
5,663 98 Paved parking, HSG C
19,152 74 >75% Grass cover, Good, HSG C
36,544 65 Brush, Good, HSG C

* 9,437 65 Brush, Good, HSG C, Wetland Brush
72,692 71 Weighted Average
65,133 89.60% Pervious Area
7,559 10.40% Impervious Area
469 6.20% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
7.2 100 0.0425 0.23 Sheet Flow,
Grass: Short n=0.150 P2=3.22"
1.4 115 0.0370 1.35 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
1.4 171 0.0180 2.01 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

10.0 386 Total
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HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

EXISTING 12-22-17

Subcatchment X2: Subcatchment X2

Hydrograph
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Type lll 24-hr 25-yr Rainfall=5.80"
Printed 12/22/2017
Page 23

Summary for Subcatchment X3: Subcatchment X3

Runoff =

1.66cfs @ 12.12 hrs, Volume=

5,591 cf, Depth= 3.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs

Type Il 24-hr 25-yr Rainfall=5.80"

Area (sf) CN Description
17,870 74 >75% Grass cover, Good, HSG C
252 98 Paved parking, HSG C
2,179 98 Roofs, HSG C
20,301 77 Weighted Average
17,870 88.03% Pervious Area
2,431 11.97% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.8 100 0.0500 0.25 Sheet Flow,
Grass: Short n=0.150 P2=3.22"
1.3 87 0.0260 1.13 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
8.1 187 Total

Subcatchment X3: Subcatchment X3

Hydrograph

Flow (cfs)

L
- Type Il 24-hr

- 25- )?r Ralnfall‘—S 80"‘
Ruhd)ff Ar‘eaa-ZO‘,S‘Ol sf

mﬁfffffffunqtfff\(gmm:@ﬁ@lﬁ@fﬁ
Runoff De‘pth 3 31"‘
FIoW LehgthL187'

| ‘T\c‘r8 1 mm
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Type lll 24-hr 25-yr Rainfall

EXISTING 12-22-17

Printed 12/22/2017

Prepared by Lynnfield Engineering Inc.
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Summary for Pond DP1: Design Pont #1_18" RCP Culvert - Northwest

[40] Hint: Not Described (Outflow=Inflow)

for 25-yr event

15,689 sf, 52.60% Impervious, Inflow Depth > 4.33"

1.45cfs @ 12.17 hrs, Volume

Inflow Area
Inflow

5,656 cf

0.0 min

Lag=

0%,

= 5,656 cf, Atten

1.45cfs @ 12.17 hrs, Volume

Primary

5.00-40.00 hrs, dt= 0.05 hrs

Routing by Dyn-Stor-Ind method, Time Span

Hydrograph

Pond DP1: Design Pont #1_18" RCP Culvert - Northwest

(sy0) mol4
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Time (hours)
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0.0 min

Printed 12/22/2017

Lag

for 25-yr event
0%,

Type lll 24-hr 25-yr Rainfall

16,589 cf
16,589 cf, Atten

5.00-40.00 hrs, dt= 0.05 hrs

Pond DP2: Design Pont #2_Wetland-South
Hydrograph

72,692 sf, 10.40% Impervious, Inflow Depth = 2.74"

Summary for Pond DP2: Design Pont #2_Wetland-South
460 cfs @ 12.15 hrs, Volume

460cfs@ 12.15 hrs, Volume

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Prepared by Lynnfield Engineering Inc.
[40] Hint: Not Described (Outflow=Inflow)
Routing by Dyn-Stor-Ind method, Time Span

EXISTING 12-22-17

Inflow Area
Inflow
Primary
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Time (hours)
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Type lll 24-hr 25-yr Rainfall

EXISTING 12-22-17

Printed 12/22/2017
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Summary for Pond DP3: Design Pont #3 _Abutting Lot-East

[40] Hint: Not Described (Outflow=Inflow)

for 25-yr event

20,301 sf, 11.97% Impervious, Inflow Depth = 3.31"

Inflow Area
Inflow

0%, Lag= 0.0 min

5,591 cf, Atten=

5,591 cf

1.66cfs @ 12.12 hrs, Volume
1.66 cfs @ 12.12 hrs, Volume

Primary

5.00-40.00 hrs, dt= 0.05 hrs

Routing by Dyn-Stor-Ind method, Time Span

Hydrograph

Pond DP3: Design Pont #3_Abutting Lot-East

1
O_

(sy0) mol4
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Existing Conditions Analysis
50-Year 24-Hour Storm Event



EXISTING 12-22-17 Type Il 24-hr 50-yr Rainfall=7.10"
Prepared by Lynnfield Engineering Inc. Printed 12/22/2017
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Time span=5.00-40.00 hrs, dt=0.05 hrs, 701 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment X1: Subcatchment X1 Runoff Area=15,689 sf 52.60% Impervious Runoff Depth>5.57"
Flow Length=320" Tc=12.2 min CN=87 Runoff=1.85 cfs 7,285 cf

Subcatchment X2: Subcatchment X2 Runoff Area=72,692 sf 10.40% Impervious Runoff Depth=3.81"
Flow Length=386" Tc=10.0 min CN=71 Runoff=6.43 cfs 23,066 cf

Subcatchment X3: Subcatchment X3 Runoff Area=20,301 sf 11.97% Impervious Runoff Depth=4.46"
Flow Length=187" Tc=8.1 min CN=77 Runoff=2.23 cfs 7,538 cf

Pond DP1: Design Pont #1_18" RCP Culvert - Northwest Inflow=1.85 cfs 7,285 cf
Primary=1.85 cfs 7,285 cf

Pond DP2: Design Pont #2_Wetland-South Inflow=6.43 cfs 23,066 cf
Primary=6.43 cfs 23,066 cf

Pond DP3: Design Pont #3_Abutting Lot-East Inflow=2.23 cfs 7,538 cf
Primary=2.23 cfs 7,538 cf

Total Runoff Area = 108,682 sf Runoff Volume = 37,889 cf Average Runoff Depth = 4.18"
83.22% Pervious = 90,440 sf  16.78% Impervious = 18,242 sf



EXISTING 12-22-17

Prepared by Lynnfield Engineering Inc.
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Type Il 24-hr 50-yr Rainfall=7.10"
Printed 12/22/2017
Page 28

Summary for Subcatchment X1: Subcatchment X1

Runoff

1.85cfs @ 12.16 hrs, Volume=

7,285 cf, Depth> 5.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-yr Rainfall=7.10"

Area (sf) CN Description
7,437 74 >75% Grass cover, Good, HSG C
6,684 98 Paved parking, HSG C
1,568 98 Roofs, HSG C
15,689 87 Weighted Average
7,437 47.40% Pervious Area
8,252 52.60% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.8 100 0.0200 0.17 Sheet Flow,
Grass: Short n=0.150 P2=3.22"
2.4 220 0.0472 1.52 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
12.2 320 Total
Subcatchment X1: Subcatchment X1
Hydrograph
2-%—|1850fs““* O (O (<0
3333:333333333333HiiiiilType‘lll‘Zﬁkhﬁ
Y _ 50yrRainfall=7.10"
Il Runoff Area=15,689 sf
~{! K Runoff Volume=7,285 cf
8 4747474747474444444#4%noﬁ‘fDepth>557':”
R | T S R S S R S
¢! kK FlowLength=320
- Tc=122min
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EXISTING 12-22-17 Type 11l 24-hr 50-yr Rainfall=7.10"

Prepared by Lynnfield Engineering Inc. Printed 12/22/2017
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Summary for Subcatchment X2: Subcatchment X2

Runoff = 6.43 cfs @ 12.15 hrs, Volume= 23,066 cf, Depth= 3.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-yr Rainfall=7.10"

Area (sf) CN Description
1,427 98 Roofs, HSG C
* 469 98 Unconnected roofs, HSG C, Container
5,663 98 Paved parking, HSG C
19,152 74 >75% Grass cover, Good, HSG C
36,544 65 Brush, Good, HSG C

* 9,437 65 Brush, Good, HSG C, Wetland Brush
72,692 71 Weighted Average
65,133 89.60% Pervious Area
7,559 10.40% Impervious Area
469 6.20% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
7.2 100 0.0425 0.23 Sheet Flow,
Grass: Short n=0.150 P2=3.22"
1.4 115 0.0370 1.35 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
1.4 171 0.0180 2.01 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

10.0 386 Total
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Type Il 24-hr 50-yr Rainfall
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Subcatchment X2: Subcatchment X2

Hydrograph

rea

=72

‘fm“nf
o499 =
‘B‘WB‘MW‘er
L mii o p
= 20
-
Y acun
\e\,é\\ewc |
2aoar
,f |

(s40) mol4

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

Time (hours)
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Prepared by Lynnfield Engineering Inc.
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Type Il 24-hr 50-yr Rainfall=7.10"

Printed 12/22/2017
Page 31

Runoff =

Summary for Subcatchment X3: Subcatchment X3

223 cfs@ 12.12 hrs, Volume= 7,538 cf, Depth= 4.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-yr Rainfall=7.10"

Area (sf) CN Description
17,870 74 >75% Grass cover, Good, HSG C
252 98 Paved parking, HSG C
2,179 98 Roofs, HSG C
20,301 77 Weighted Average
17,870 88.03% Pervious Area
2,431 11.97% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.8 100 0.0500 0.25 Sheet Flow,
Grass: Short n=0.150 P2=3.22"
1.3 87 0.0260 1.13 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
8.1 187 Total

Subcatchment X3: Subcatchment X3
Hydrograph

Flow (cfs)

- 50-yr Rainfall=7.

Runoff De‘pth 4

— Typelli24-hr
Runoff Area=20,301 sf
unoff Volume=7,538 cf
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Summary for Pond DP1: Design Pont #1_18" RCP Culvert - Northwest

[40] Hint: Not Described (Outflow=Inflow)

for 50-yr event

15,689 sf, 52.60% Impervious, Inflow Depth > 5.57"

1.85cfs @ 12.16 hrs, Volume
1.85cfs @ 12.16 hrs, Volume

Inflow Area
Inflow

7,285 cf

0.0 min

Lag=

0%,

7,285 cf, Atten

Primary

5.00-40.00 hrs, dt= 0.05 hrs

Routing by Dyn-Stor-Ind method, Time Span
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Prepared by Lynnfield Engineering Inc.

EXISTING 12-22-17

Summary for Pond DP2: Design Pont #2_Wetland-South

[40] Hint: Not Described (Outflow=Inflow)

for 50-yr event

72,692 sf, 10.40% Impervious, Inflow Depth = 3.81"

6.43 cfs @ 12.15 hrs, Volume

Inflow Area
Inflow

23,066 cf

0.0 min

Lag=

0%,

= 23,066 cf, Atten

6.43 cfs@ 12.15 hrs, Volume

Primary

5.00-40.00 hrs, dt= 0.05 hrs

Routing by Dyn-Stor-Ind method, Time Span

Pond DP2: Design Pont #2_Wetland-South

Hydrograph
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Summary for Pond DP3: Design Pont #3 _Abutting Lot-East

[40] Hint: Not Described (Outflow=Inflow)

for 50-yr event

20,301 sf, 11.97% Impervious, Inflow Depth = 4.46"

Inflow Area
Inflow

= 7,538 cf

2.23cfs @ 12.12 hrs, Volume
223 cfs@ 12.12 hrs, Volume

0.0 min

Lag=

0%,

7,538 cf, Atten

Primary

5.00-40.00 hrs, dt= 0.05 hrs

Routing by Dyn-Stor-Ind method, Time Span

Pond DP3: Design Pont #3_Abutting Lot-East
Hydrograph

(sy0) mol4
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Existing Conditions Analysis
100-Year 24-Hour Storm Event



EXISTING 12-22-17 Type 11l 24-hr 100-yr Rainfall=8.30"

Prepared by Lynnfield Engineering Inc. Printed 12/22/2017
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Time span=5.00-40.00 hrs, dt=0.05 hrs, 701 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment X1: Subcatchment X1 Runoff Area=15,689 sf 52.60% Impervious Runoff Depth>6.73"
Flow Length=320" Tc=12.2 min CN=87 Runoff=2.21 cfs 8,797 cf

Subcatchment X2: Subcatchment X2 Runoff Area=72,692 sf 10.40% Impervious Runoff Depth=4.84"
Flow Length=386" Tc=10.0 min CN=71 Runoff=8.17 cfs 29,324 cf

Subcatchment X3: Subcatchment X3 Runoff Area=20,301 sf 11.97% Impervious Runoff Depth=5.55"
Flow Length=187" Tc=8.1 min CN=77 Runoff=2.76 cfs 9,390 cf

Pond DP1: Design Pont #1_18" RCP Culvert - Northwest Inflow=2.21 cfs 8,797 cf
Primary=2.21 cfs 8,797 cf

Pond DP2: Design Pont #2_Wetland-South Inflow=8.17 cfs 29,324 cf
Primary=8.17 cfs 29,324 cf

Pond DP3: Design Pont #3_Abutting Lot-East Inflow=2.76 cfs 9,390 cf
Primary=2.76 cfs 9,390 cf

Total Runoff Area = 108,682 sf Runoff Volume = 47,511 cf Average Runoff Depth =5.25"
83.22% Pervious = 90,440 sf  16.78% Impervious = 18,242 sf



EXISTING 12-22-17 Type 11l 24-hr 100-yr Rainfall=8.30"

Prepared by Lynnfield Engineering Inc. Printed 12/22/2017
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Summary for Subcatchment X1: Subcatchment X1

Runoff = 221 cfs@ 12.16 hrs, Volume= 8,797 cf, Depth> 6.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=8.30"

Area (sf) CN Description
7,437 74 >75% Grass cover, Good, HSG C
6,684 98 Paved parking, HSG C
1,568 98 Roofs, HSG C
15,689 87 Weighted Average

7,437 47.40% Pervious Area
8,252 52.60% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.8 100 0.0200 0.17 Sheet Flow,
Grass: Short n=0.150 P2=3.22"
2.4 220 0.0472 1.52 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

12.2 320 Total

Subcatchment X1: Subcatchment X1
Hydrograph

. Typelll 24-hr |

100-yr Rainfall=8.30"
Runoff Area=15,689 f

Flow (cfs)

Flow Length=320' |
Te=12.2 min
- ON=87
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EXISTING 12-22-17 Type 11l 24-hr 100-yr Rainfall=8.30"
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Summary for Subcatchment X2: Subcatchment X2

Runoff = 8.17cfs@ 12.14 hrs, Volume= 29,324 cf, Depth= 4.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=8.30"

Area (sf) CN Description
1,427 98 Roofs, HSG C
* 469 98 Unconnected roofs, HSG C, Container
5,663 98 Paved parking, HSG C
19,152 74 >75% Grass cover, Good, HSG C
36,544 65 Brush, Good, HSG C

* 9,437 65 Brush, Good, HSG C, Wetland Brush
72,692 71 Weighted Average
65,133 89.60% Pervious Area
7,559 10.40% Impervious Area
469 6.20% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
7.2 100 0.0425 0.23 Sheet Flow,
Grass: Short n=0.150 P2=3.22"
1.4 115 0.0370 1.35 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
1.4 171 0.0180 2.01 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

10.0 386 Total
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Type Il 24-hr 100-yr Rainfall

Subcatchment X2: Subcatchment X2
Hydrograph

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Prepared by Lynnfield Engineering Inc.
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Type Il 24-hr 100-yr Rainfall=8.30"
Printed 12/22/2017

Page 39

Runoff

Summary for Subcatchment X3: Subcatchment X3

276 cfs@ 12.11 hrs, Volume= 9,390 cf, Depth= 5.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=8.30"

Area (sf) CN Description
17,870 74 >75% Grass cover, Good, HSG C
252 98 Paved parking, HSG C
2,179 98 Roofs, HSG C
20,301 77 Weighted Average
17,870 88.03% Pervious Area
2,431 11.97% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.8 100 0.0500 0.25 Sheet Flow,
Grass: Short n=0.150 P2=3.22"
1.3 87 0.0260 1.13 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
8.1 187 Total
Subcatchment X3: Subcatchment X3
Hydrograph
1 '@ Runofi]
s | 2.76cfsllllllllllllllllllllllllllm
: g Typelll 24-hr
1 '\ 100-yrRainfall=8.30"
ERNEEE bW Runoff Area=20,301 sf |
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: Runoff Volume=9,390 cf
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Type Il 24-hr 100-yr Rainfall
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Summary for Pond DP1: Design Pont #1_18" RCP Culvert - Northwest

[40] Hint: Not Described (Outflow=Inflow)

for 100-yr event

15,689 sf, 52.60% Impervious, Inflow Depth > 6.73"

2.21cfs@ 12.16 hrs, Volume
221 cfs@ 12.16 hrs, Volume

Inflow Area
Inflow

8,797 cf

0.0 min

Lag=

0%,

8,797 cf, Atten

Primary

5.00-40.00 hrs, dt= 0.05 hrs

Routing by Dyn-Stor-Ind method, Time Span

Hydrograph

= ’ff////&
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Pond DP1: Design Pont #1_18" RCP Culvert - Northwest
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Summary for Pond DP2: Design Pont #2_Wetland-South

[40] Hint: Not Described (Outflow=Inflow)

for 100-yr event

29,324 cf

72,692 sf, 10.40% Impervious, Inflow Depth = 4.84"

8.17cfs @ 12.14 hrs, Volume
8.17cfs@ 12.14 hrs, Volume

Inflow Area
Inflow

0.0 min

Lag=

0%,

29,324 cf, Atten

Primary

5.00-40.00 hrs, dt= 0.05 hrs

Routing by Dyn-Stor-Ind method, Time Span

Pond DP2: Design Pont #2_Wetland-South

Hydrograph

N7

(sy0) mol4

56 7 8 91011121314 1516 1718 1920 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

Time (hours)



=8.30"

Type Il 24-hr 100-yr Rainfall

EXISTING 12-22-17

Printed 12/22/2017

Prepared by Lynnfield Engineering Inc.

Page 42

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Summary for Pond DP3: Design Pont #3 _Abutting Lot-East

[40] Hint: Not Described (Outflow=Inflow)

for 100-yr event

20,301 sf, 11.97% Impervious, Inflow Depth = 5.55"

276 cfs @ 12.11 hrs, Volume

Inflow Area
Inflow

9,390 cf

0.0 min

Lag=

0%,

= 9,390 cf, Atten

276 cfs@ 12.11 hrs, Volume

Primary

5.00-40.00 hrs, dt= 0.05 hrs

Routing by Dyn-Stor-Ind method, Time Span
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ATTACHMENT A-2

Proposed Conditions Analysis



Proposed Conditions Analysis
2-Year 24-Hour Storm Event



o)——

201 - Pavement

PCB1 '
PDMHK1
202 - Pavement PCB2

(o) —— hor

209 - Portion of
Proposed Building
Tentant A, Rain Garden
#2, Lawn, and Walkway

@k

PCB3

\D

Rain Garden #2
PDMHZ\I

DMH3
203 - Pavement

204 - Pavement PCB4 PDMH4 \

49 o

205 - Pavement PCB5

/

PCB6

200 - Portion of
Proposed Building

Tenant A to Rain
Garden #2

206 - Pavement

207 - Pavement

PCB7

‘D\D\b

Wy/Quality Unit 1

PDMH5

A ——» A
/ PDMH7\ y%()uahty Unit 2

CB
He /D

100 - Pavement, Lawn,
and Direct Entry to Rain
Garden

R

- - Rain Garden #1
102 - Existing Building

101 - West Side Lawn to
DP1

> fed

Design Pont #1_18"
RCP Culvert -
Northwest

(o)

300 - Lawn East to DP3

Design Pont
#3_Abutting Lot-East

Infiltration System

208 - Proposed Building

Tenant B
210 - Existing South
features remaining to
DP2

RYON

Design Pont
#2_Wetland-South

Reach d

Routing Diagram for PROPOSED 12-22-17
Prepared by Lynnfield Engineering Inc., Printed 12/22/2017
HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC




PROPOSED 12-22-17

Prepared by Lynnfield Engineering Inc.

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Printed 12/22/2017

Page 2

Area Listing (all nodes)

Area CN Description
(sg-ft) (subcatchment-numbers)
2,078 79 50-75% Grass cover, Fair, HSG C (209)
7,225 74 >75% Grass cover, Good, HSG C (100, 101, 201, 203, 300)
35,498 65 Brush, Good, HSG C (210)
9,437 65 Brush, Good, HSG C, Wetland Brush (210)
33,796 98 Paved parking, HSG C (100, 201, 202, 203, 204, 205, 206, 207)
876 65 Rain Garden Surface Area (209)
6,173 65 Rain Garden surface area (100)
4,287 98 Roofs, HSG C (208)
5,175 98 Roofs, HSG C, Existing Building (102)
2,107 98 Roofs, HSG C, Half Prop. Building A (200)
84 98 Unconnected pavement, HSG C (209)
1,952 98 Unconnected roofs, HSG C (209)



PROPOSED 12-22-17 Type 1l 24-hr 2-yr Rainfall=3.10"

Prepared by Lynnfield Engineering Inc. Printed 12/22/2017
HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC Page 3

Time span=0.00-40.00 hrs, dt=0.05 hrs, 801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment100: 100 - Pavement, Lawn, Runoff Area=20,037 sf 45.35% Impervious Runoff Depth=1.46"
Tc=6.0 min CN=82 Runoff=0.77 cfs 2,435 cf

Subcatchment101: 101 - West Side Lawn to Runoff Area=271 sf 0.00% Impervious Runoff Depth=0.97"
Tc=6.0 min CN=74 Runoff=0.01 cfs 22 cf

Subcatchment 102: 102 - Existing Building Runoff Area=5,175 sf 100.00% Impervious Runoff Depth=2.87"
Tc=6.0 min CN=98 Runoff=0.35 cfs 1,237 cf

Subcatchment 200: 200 - Portion of Runoff Area=2,107 sf 100.00% Impervious Runoff Depth=2.87"
Tc=6.0 min CN=98 Runoff=0.14 cfs 504 cf

Subcatchment201: 201 - Pavement Runoff Area=2,187 sf 95.93% Impervious Runoff Depth=2.76"
Tc=6.0 min CN=97 Runoff=0.15 cfs 503 cf

Subcatchment202: 202 - Pavement Runoff Area=1,651 sf 100.00% Impervious Runoff Depth=2.87"
Tc=6.0 min  CN=98 Runoff=0.11 cfs 395 cf

Subcatchment203: 203 - Pavement Runoff Area=5,013 sf 96.69% Impervious Runoff Depth=2.76"
Tc=6.0 min CN=97 Runoff=0.33 cfs 1,152 cf

Subcatchment204: 204 - Pavement Runoff Area=4,813 sf 100.00% Impervious Runoff Depth=2.87"
Tc=6.0 min CN=98 Runoff=0.32 cfs 1,150 cf

Subcatchment 205: 205 - Pavement Runoff Area=3,480 sf 100.00% Impervious Runoff Depth=2.87"
Tc=6.0 min CN=98 Runoff=0.23 cfs 832 cf

Subcatchment 206: 206 - Pavement Runoff Area=5,141 sf 100.00% Impervious Runoff Depth=2.87"
Tc=6.0 min CN=98 Runoff=0.35 cfs 1,229 cf

Subcatchment207: 207 - Pavement Runoff Area=2,680 sf 100.00% Impervious Runoff Depth=2.87"
Tc=6.0 min CN=98 Runoff=0.18 cfs 640 cf

Subcatchment 208: 208 - Proposed Runoff Area=4,287 sf 100.00% Impervious Runoff Depth=2.87"
Tc=6.0 min CN=98 Runoff=0.29 cfs 1,025 cf

Subcatchment 209: 209 - Portion of Runoff Area=4,990 sf 40.80% Impervious Runoff Depth=1.60"
Tc=6.0 min CN=84 Runoff=0.21 cfs 665 cf

Subcatchment 210: 210 - Existing South Runoff Area=44,935 sf 0.00% Impervious Runoff Depth=0.55"
Flow Length=210" Tc=10.6 min CN=65 Runoff=0.42 cfs 2,069 cf

Subcatchment300: 300 - Lawn Eastto DP3  Runoff Area=1,921 sf 0.00% Impervious Runoff Depth=0.97"
Tc=6.0 min CN=74 Runoff=0.05 cfs 156 cf

Pond CB1: PCB1 Peak Elev=16.81" Inflow=0.15 cfs 503 cf
12.0" Round Culvert n=0.013 L=21.0" S=0.0095"/" Outflow=0.15 cfs 503 cf



PROPOSED 12-22-17
Prepared by Lynnfield Engineering Inc.

HydroCAD®

Type lll 24-hr 2-yr Rainfall=3.10"
Printed 12/22/2017

Pond CB2:

Pond CB3:

Pond CB4:

Pond CB5:

Pond CB6:

Pond CB7:

Pond DP1:

Pond DP2;

Pond DP3:

Pond IS: Infiltration System

Pond MH1:

Pond MH2:

Pond MH3:

Pond MH4:

Pond MH5:

Pond MH6:

Pond MH7:

Pond MHS:

10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC Page 4
PCB2 Peak Elev=16.78" Inflow=0.11 cfs 395 cf
12.0" Round Culvert n=0.013 L=21.0" S=0.0095 '/ Outflow=0.11 cfs 395 cf

PCB3 Peak Elev=18.32" Inflow=0.33 cfs 1,152 cf
12.0" Round Culvert n=0.013 L=64.0" S=0.0063"'/* Outflow=0.33 cfs 1,152 cf

PCB4 Peak Elev=15.42" Inflow=0.32 cfs 1,150 cf
12.0" Round Culvert n=0.013 L=94.0' S=0.0085"'/" Outflow=0.32 cfs 1,150 cf

PCB5 Peak Elev=15.10" Inflow=0.23 cfs 832 cf
12.0" Round Culvert n=0.013 L=93.0' S=0.0054"'/" Outflow=0.23 cfs 832 cf

PCB6 Peak Elev=20.25" Inflow=0.35 cfs 1,229 cf
12.0" Round Culvert n=0.013 L=78.0' S=0.0051"'/" Outflow=0.35 cfs 1,229 cf

PCB7 Peak Elev=19.21" Inflow=0.18 cfs 640 cf
12.0" Round Culvert n=0.013 L=11.0" S=0.0091"'/" Outflow=0.18 cfs 640 cf

Design Pont #1_ 18" RCP Culvert - Northwest Inflow=0.21 cfs 2,715 cf

Primary=0.21 cfs 2,715 cf

Inflow=1.16 cfs 6,075 cf
Primary=1.16 cfs 6,075 cf

Design Pont #2_Wetland-South

Inflow=0.05 cfs 156 cf
Primary=0.05 cfs 156 cf

Design Pont #3_Abutting Lot-East

Peak Elev=16.83" Storage=556 cf Inflow=0.96 cfs 3,397 cf
Discarded=0.28 cfs 3,397 c¢f Primary=0.00 cfs 0 cf Outflow=0.28 cfs 3,397 cf

PDMH1 Peak Elev=16.58" Inflow=0.26 cfs 897 cf
12.0" Round Culvert n=0.013 L=85.0" S=0.0059 /' Outflow=0.26 cfs 897 cf

PDMH2 Peak Elev=16.04" Inflow=0.35 cfs 2,024 cf
12.0" Round Culvert n=0.013 L=115.0' S=0.0052"'/" Outflow=0.35 cfs 2,024 cf

PDMH3 Peak Elev=15.36" Inflow=0.35 cfs 2,024 cf
12.0" Round Culvert n=0.013 L=138.0" S=0.0051'/" Outflow=0.35 cfs 2,024 cf

PDMH4 Peak Elev=14.71" Inflow=0.82 cfs 4,006 cf
Primary=0.72 cfs 3,924 c¢f Secondary=0.10 cfs 82 cf Outflow=0.82 cfs 4,006 cf

PDMHS5 Peak Elev=14.13" Inflow=0.82 cfs 4,006 cf
12.0" Round Culvert n=0.013 L=23.0' S=0.0087 '/' Outflow=0.82 cfs 4,006 cf

PDMH6 Peak Elev=19.81" Inflow=0.49 cfs 1,732 cf
12.0" Round Culvert n=0.013 L=120.0' S=0.0050"'/" Outflow=0.49 cfs 1,732 cf

PDMH7 Peak Elev=19.16" Inflow=0.67 cfs 2,373 cf
Primary=0.57 cfs 2,321 cf Secondary=0.09 cfs 52 cf Outflow=0.67 cfs 2,373 cf

PDMH8 Peak Elev=18.71" Inflow=0.96 cfs 3,397 cf

12.0" Round Culvert n=0.013 L=9.0' S=0.0111"/" Outflow=0.96 cfs 3,397 cf



PROPOSED 12-22-17 Type 1l 24-hr 2-yr Rainfall=3.10"

Prepared by Lynnfield Engineering Inc. Printed 12/22/2017
HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC Page 5
Pond RG1: Rain Garden #1 Peak Elev=15.68" Storage=1,849 cf Inflow=1.12 cfs 3,671 cf

Outflow=0.21 cfs 2,693 cf

Pond RG2: Rain Garden #2 Peak Elev=18.29' Storage=850 cf Inflow=0.54 cfs 1,817 cf
Outflow=0.24 cfs 1,127 cf

Pond WQU1: Water Quality Unit 1 Peak Elev=14.33" Inflow=0.72 cfs 3,924 cf
12.0" Round Culvert n=0.013 L=9.0' S=0.0111"/" Outflow=0.72 cfs 3,924 cf

Pond WQU2: Water Quality Unit 2 Peak Elev=18.82" Inflow=0.57 cfs 2,321 cf
12.0" Round Culvert n=0.013 L=6.0" S=0.0167'/" Outflow=0.57 cfs 2,321 cf



3.10"
Page 6

Printed 12/22/2017

Type lll 24-hr 2-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

2,435 cf, Depth= 1.46"

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

(ft/sec)

3.10"
>75% Grass cover, Good, HSG C

Rain Garden surface area
Paved parking, HSG C
82 Weighted Average
54.65% Pervious Area
45.35% Impervious Area

(ft/ft)

Slope Velocity Capacity Description

0.77cfs @ 12.09 hrs, Volume
CN Description

74
65
98

Area (sf)
4,778
6,173
9,086
20,037
10,951
9,086
Tc Length
(feet)
Subcatchment 100: 100 - Pavement, Lawn, and Direct Entry to Rain Garden

(min)

Summary for Subcatchment 100: 100 - Pavement, Lawn, and Direct Entry to Rain Garden
6.0

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

PROPOSED 12-22-17
Type Il 24-hr 2-yr Rainfall

Runoff
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Page 7

Printed 12/22/2017

Type lll 24-hr 2-yr Rainfall

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Prepared by Lynnfield Engineering Inc.

PROPOSED 12-22-17

Summary for Subcatchment 101: 101 - West Side Lawn to DP1

0.00-40.00 hrs, dt=0.05 hrs

22 cf, Depth= 0.97"

SCS, Weighted-CN, Time Span

3.10"

0.0lcfs@ 12.10 hrs, Volume

Runoff by SCS TR-20 method, UH
Type Il 24-hr 2-yr Rainfall

Runoff

CN Description

Area (sf)

>75% Grass cover, Good, HSG C

100.00% Pervious Area

74

271
271
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Direct Entry,

6.0

Subcatchment 101: 101 - West Side Lawn to DP1
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Type lll 24-hr 2-yr Rainfall

PROPOSED 12-22-17

Printed 12/22/2017

Prepared by Lynnfield Engineering Inc.

Page 8

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 102: 102 - Existing Building

1,237 cf, Depth= 2.87"

0.35cfs @ 12.09 hrs, Volume

Runoff

0.00-40.00 hrs, dt=0.05 hrs

SCS, Weighted-CN, Time Span=

Runoff by SCS TR-20 method, UH
Type Il 24-hr 2-yr Rainfall

=3.10"

CN Description

Area (sf)

Roofs, HSG C, Existing Building

100.00% Impervious Area

98

5,175
5,175

*

(cfs)

(ft/sec)

(ft/ft)

Slope Velocity Capacity Description

(feet)

Tc Length

(min)

Direct Entry,

6.0

Subcatchment 102: 102 - Existing Building

Hydrograph
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3.10"
Page 9

Printed 12/22/2017

Type lll 24-hr 2-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

504 cf, Depth= 2.87"

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

3.10"
(ft/sec)

Roofs, HSG C, Half Prop. Building A

100.00% Impervious Area
Slope Velocity Capacity Description

(ft/ft)

0.14cfs @ 12.09 hrs, Volume

CN Description
98

2,107
2,107
(feet)

Area (sf)
Tc Length

(min)

6.0
Subcatchment 200: 200 - Portion of Proposed Building Tenant A to Rain Garden #2

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

PROPOSED 12-22-17
Type Il 24-hr 2-yr Rainfall

Runoff

Summary for Subcatchment 200: 200 - Portion of Proposed Building Tenant A to Rain Garden #2
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=3.10"

Type lll 24-hr 2-yr Rainfall

PROPOSED 12-22-17

Printed 12/22/2017

Prepared by Lynnfield Engineering Inc.

Page 10

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 201: 201 - Pavement

503 cf, Depth= 2.76"

0.15cfs @ 12.09 hrs, Volume

Runoff

0.00-40.00 hrs, dt=0.05 hrs

SCS, Weighted-CN, Time Span=

Runoff by SCS TR-20 method, UH
Type Il 24-hr 2-yr Rainfall

=3.10"

CN Description

Area (sf)
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O
)
T
0|
O3
GG
Sr..
g
- O
[@) NS
S n
brnS
g S
)
©
3
T ~
a A
© <
o N~
[colNe)]
> ©
o
N

97 Weighted Average

2,187

4.07% Pervious Area

89
2,098

95.93% Impervious Area

(cfs)

(ft/sec)

(ft/ft)

Slope Velocity Capacity Description

(feet)

Tc Length

(min)

Direct Entry,

6.0

Subcatchment 201: 201 - Pavement

Hydrograph
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3.10"

Page 11

Printed 12/22/2017

Type lll 24-hr 2-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

395 cf, Depth= 2.87"

Direct Entry,
Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

Subcatchment 202: 202 - Pavement

3.10"
(ft/sec)

Time (hours)

Prepared by Lynnfield Engineering Inc.

PROPOSED 12-22-17

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 202: 202 - Pavement

0.11cfs@ 12.09 hrs, Volume

Runoff by SCS TR-20 method, UH
Type Il 24-hr 2-yr Rainfall

Runoff

CN Description

Area (sf)

Paved parking, HSG C

98

1,651

100.00% Impervious Area

1,651

Slope Velocity Capacity Description

(ft/ft)

(feet)

Tc Length

(min)

6.0
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=3.10"

Type lll 24-hr 2-yr Rainfall

PROPOSED 12-22-17

Printed 12/22/2017

Prepared by Lynnfield Engineering Inc.

Page 12

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 203: 203 - Pavement

2.76"

= 1,152 cf, Depth

0.33cfs @ 12.09 hrs, Volume

Runoff

0.00-40.00 hrs, dt=0.05 hrs

SCS, Weighted-CN, Time Span=

Runoff by SCS TR-20 method, UH
Type Il 24-hr 2-yr Rainfall

=3.10"

CN Description

Area (sf)

>75% Grass cover, Good, HSG C

Paved parking, HSG C

98
74

4,847
166
5,013

97 Weighted Average
3.31% Pervious Area

166
4,847

96.69% Impervious Area

(cfs)

(ft/sec)

(ft/ft)

Slope Velocity Capacity Description

(feet)

Tc Length

(min)

Direct Entry,

6.0

Subcatchment 203: 203 - Pavement

Hydrograph
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=3.10"

Type lll 24-hr 2-yr Rainfall

PROPOSED 12-22-17

Printed 12/22/2017

Prepared by Lynnfield Engineering Inc.

Page 13

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 204: 204 - Pavement

2.87"

= 1,150 cf, Depth

0.32cfs@ 12.09 hrs, Volume

Runoff

0.00-40.00 hrs, dt=0.05 hrs

SCS, Weighted-CN, Time Span=

Runoff by SCS TR-20 method, UH
Type Il 24-hr 2-yr Rainfall

=3.10"

CN Description

Area (sf)

Paved parking, HSG C

98

4,813

100.00% Impervious Area

4,813

(cfs)

(ft/sec)

(ft/ft)

Slope Velocity Capacity Description

(feet)

Tc Length

(min)

Direct Entry,

6.0

Subcatchment 204: 204 - Pavement

Hydrograph
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3.10"

Page 14

Printed 12/22/2017

Type lll 24-hr 2-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

832 cf, Depth= 2.87"

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

3.10"
(ft/sec)
Subcatchment 205: 205 - Pavement

100.00% Impervious Area

Summary for Subcatchment 205: 205 - Pavement
Paved parking, HSG C

Slope Velocity Capacity Description

(ft/ft)

0.23cfs @ 12.09 hrs, Volume
98

CN Description

Area (sf)
3,480
3,480

Tc Length
(feet)

(min)
6.0

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

PROPOSED 12-22-17
Type Il 24-hr 2-yr Rainfall

Runoff
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=3.10"

Type lll 24-hr 2-yr Rainfall

PROPOSED 12-22-17

Printed 12/22/2017

Prepared by Lynnfield Engineering Inc.

Page 15

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 206: 206 - Pavement

1,229 cf, Depth= 2.87"

0.35cfs @ 12.09 hrs, Volume

Runoff

0.00-40.00 hrs, dt=0.05 hrs

SCS, Weighted-CN, Time Span

=3.10"

Runoff by SCS TR-20 method, UH
Type Il 24-hr 2-yr Rainfall

CN Description

Area (sf)

Paved parking, HSG C

98

5,141
5,141

100.00% Impervious Area

(cfs)

(ft/sec)

(ft/ft)

Slope Velocity Capacity Description

(feet)

Tc Length

(min)

Direct Entry,

6.0

Subcatchment 206: 206 - Pavement

10111213141516 1718192021 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

Time (hours)



=3.10"

Printed 12/22/2017

Page 16

Type lll 24-hr 2-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

640 cf, Depth= 2.87"

Direct Entry,
Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

(ft/sec)
Subcatchment 207: 207 - Pavement

3.10"
100.00% Impervious Area

Paved parking, HSG C

Summary for Subcatchment 207: 207 - Pavement

(ft/ft)

Slope Velocity Capacity Description

0.18cfs @ 12.09 hrs, Volume
CN Description
98

Area (sf)
2,680
2,680

Tc Length
(feet)

(min)
6.0

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

PROPOSED 12-22-17
Type Il 24-hr 2-yr Rainfall

Runoff
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3.10"

Page 17

Printed 12/22/2017

Type lll 24-hr 2-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

1,025 cf, Depth= 2.87"

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

3.10"
(ft/sec)

100.00% Impervious Area

Roofs, HSG C
Roofs, HSG C

98 Weighted Average
Subcatchment 208: 208 - Proposed Building Tenant B

Slope Velocity Capacity Description

0.29cfs @ 12.09 hrs, Volume
98
(ft/ft)

CN Description
98

0

Summary for Subcatchment 208: 208 - Proposed Building Tenant B
Area (sf)
4,287
4,287
4,287
Tc Length
(feet)

(min)
6.0
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Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

PROPOSED 12-22-17
Type Il 24-hr 2-yr Rainfall

Runoff
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Page 18

Printed 12/22/2017

Type lll 24-hr 2-yr Rainfall
40.00 hrs, dt=0.05 hrs

0.00-

665 cf, Depth= 1.60"

Time Span

CN

Direct Entry,

(cfs)
Hydrograph

SCS, Weighted

3.10"
(ft/sec)

Unconnected pavement, HSG C

Rain Garden Surface Area
79 50-75% Grass cover, Fair, HSG C
Unconnected roofs, HSG C

98
98

40.80% Impervious Area
100.00% Unconnected

59.20% Pervious Area
Slope Velocity Capacity Description

(ft/ft)

84 Weighted Average

0.21cfs@ 12.09 hrs, Volume
65

CN Description

84

Area (sf)
876
2,078
1,952
4,990
2,954
2,036
2,036
Tc Length
(feet)

(min)
6.0

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

PROPOSED 12-22-17
Type Il 24-hr 2-yr Rainfall

Runoff
Subcatchment 209: 209 - Portion of Proposed Building Tentant A, Rain Garden #2, Lawn, and Walkwa

mary for Subcatchment 209: 209 - Portion of Proposed Building Tentant A, Rain Garden #2, Lawn, and V
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3.10"
Page 19

Printed 12/22/2017

-40.00 hrs, dt= 0.05 hrs
7.0 fps

Type lll 24-hr 2-yr Rainfall

0.00
0.240 P2=3.22"

2,069 cf, Depth= 0.55"

Time Span

CN

Sheet Flow,

Grass: Dense n

Shallow Concentrated Flow,
Short Grass Pasture Kv

(cfs)

Time (hours)

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Prepared by Lynnfield Engineering Inc.

PROPOSED 12-22-17

Summary for Subcatchment 210: 210 - Existing South features remaining to DP2

0.42cfs @ 12.19 hrs, Volume

Runoff

SCS, Weighted

Runoff by SCS TR-20 method, UH
Type Il 24-hr 2-yr Rainfall

3.10"

CN Description

Area (sf)

Brush, Good, HSG C, Wetland Brush

65 Weighted Average
100.00% Pervious Area

Brush, Good, HSG C

65
65

35,498

9,437
44,935
44,935

*

(ft/sec)

(ft/ft)

Slope Velocity Capacity Description

(feet)

Tc Length

(min)

0.18

100 0.0600

9.2

1.33

110 0.0360

14

210 Total

10.6

9 1011121314151617 181920212223 242526272829 3031323334353637383940
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3.10"

Page 20

Printed 12/22/2017

0.97"

Type lll 24-hr 2-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

156 cf, Depth

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

3.10" B
(ft/sec)
Subcatchment 300: 300 - Lawn East to DP3

>75% Grass cover, Good, HSG C

100.00% Pervious Area
Slope Velocity Capacity Description

(ft/ft)

Summary for Subcatchment 300: 300 - Lawn East to DP3
74

0.05cfs @ 12.10 hrs, Volume

CN Description

Area (sf)
1,921
1,921

Tc Length
(feet)

(min)
6.0

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

PROPOSED 12-22-17
Type Il 24-hr 2-yr Rainfall

Runoff
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Type lll 24-hr 2-yr Rainfall

Prepared by Lynnfield Engineering Inc.

PROPOSED 12-22-17
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for 2-yr event

2.76"

503 cf

Summary for Pond CB1: PCB1

2,187 sf, 95.93% Impervious, Inflow Depth
0.15cfs@ 12.09 hrs, Volume

0.15cfs @ 12.09 hrs, Volume
0.15cfs@ 12.09 hrs, Volume

Inflow Area
Inflow

0.0 min

0%, Lag

503 cf, Atten
503 cf

Outflow
Primary

0.00-40.00 hrs, dt=0.05 hrs

Routing by Dyn-Stor-Ind method, Time Span
Peak Elev=16.81' @ 12.09 hrs

Flood Elev= 19.50'

Outlet Devices

Invert
16.60'

Device Routing

Round Culvert

12.0"

Primary

#1

0.900

CPP, projecting, no headwall, Ke

Inlet / Outlet Invert= 16.60'/ 16.40' S

L=21.0

0.0095'/" Cc=0.900

0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

n=

(Dynamic Tailwater)

16.81' TW=16.58'

0.14 cfs @ 12.09 hrs HW

Culvert (Outlet Controls 0.14 cfs @ 1.84 fps)

Primary OutFlow Max

1=

Pond CB1: PCB1

Hydrograph
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Pond CB1: PCB1

Stage-Area-Storage

Flood Elevation —]
[ Storage
194"
3
2
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2 184
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>
o
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Storage (cubic-feet)
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Page 23

0.0 min
0.900

Printed 12/22/2017

0%, Lag
0.900

for 2-yr event

0.0095'" Cc

0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

(Dynamic Tailwater)

Type lll 24-hr 2-yr Rainfall

2.87"

395 cf
395 cf, Atten
395 cf

16.78' TW=16.58'

0.00-40.00 hrs, dt=0.05 hrs

CPP, projecting, no headwall, Ke

Pond CB2: PCB2

Round Culvert
Hydrograph

Inlet / Outlet Invert= 16.60'/ 16.40' S

Summary for Pond CB2: PCB2
n

Outlet Devices
12.0"
L=21.0'

Invert

16.60'
0.11 cfs @ 12.09 hrs HW

1,651 sf,100.00% Impervious, Inflow Depth
Culvert (Outlet Controls 0.11 cfs @ 1.65 fps)

0.11cfs@ 12.09 hrs, Volume

0.11cfs@ 12.09 hrs, Volume
0.11cfs@ 12.09 hrs, Volume

Primary

#1
1=

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Routing by Dyn-Stor-Ind method, Time Span
Peak Elev=16.78' @ 12.09 hrs

Prepared by Lynnfield Engineering Inc.
Flood Elev= 19.50'

PROPOSED 12-22-17
Device Routing
Primary OutFlow Max

Inflow Area
Inflow
Outflow
Primary
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Summary for Pond CB3: PCB3
Inflow Area = 5,013 sf, 96.69% Impervious, Inflow Depth = 2.76" for 2-yr event
Inflow = 0.33cfs@ 12.09 hrs, Volume= 1,152 cf
Outflow = 0.33cfs @ 12.09 hrs, Volume= 1,152 cf, Atten=0%, Lag= 0.0 min
Primary = 0.33cfs@ 12.09 hrs, Volume= 1,152 cf
Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev=18.32' @ 12.30 hrs
Flood Elev= 20.70'
Device Routing Invert Outlet Devices
#1  Primary 17.90" 12.0" Round Culvert
L=64.0" CPP, projecting, no headwall, Ke= 0.900

Primary OutFlow Max=0.25 cfs @ 12.09 hrs HW=18.27' TW=18.10'

Inlet / Outlet Invert=17.90'/ 17.50' S=0.0063'/" Cc=0.900

n=0.013 Corrugated PE, smooth interior,

T 1=culvert (Outlet Controls 0.25 cfs @ 1.40 fps)

Pond CB3: PCB3

(Dynamic Tailwater)
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Summary for Pond CB4: PCB4

Inflow Area = 4,813 sf,100.00% Impervious, Inflow Depth = 2.87" for 2-yr event
Inflow = 0.32cfs@ 12.09 hrs, Volume= 1,150 cf

Outflow = 0.32cfs@ 12.09 hrs, Volume= 1,150 cf, Atten=0%, Lag= 0.0 min
Primary = 0.32cfs@ 12.09 hrs, Volume= 1,150 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev=15.42' @ 12.09 hrs
Flood Elev=17.80'

Device Routing Invert Outlet Devices
#1  Primary 15.10' 12.0" Round Culvert
L=94.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 15.10'/ 14.30' S=0.0085'/" Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

o

rimary OutFlow Max=0.32 cfs @ 12.09 hrs HW=15.41" TW=14.70' (Dynamic Tailwater)
1=Culvert (Inlet Controls 0.32 cfs @ 1.50 fps)

r’
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Type lll 24-hr 2-yr Rainfall
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Summary for Pond CB5: PCB5

= 0.0 min

for 2-yr event
0%, Lag

2.87"

832 cf, Atten

832 cf
832 cf

Volume=

3,480 sf,100.00% Impervious, Inflow Depth
0.23cfs@ 12.09 hrs, Volume
0.23cfs @ 12.09 hrs, Volume

0.23cfs@ 12.09 hrs

Inflow Area
Inflow
Outflow
Primary

, dt=0.05 hrs

, Time Span= 0.00-40.00 hrs

Ind method

Peak Elev=15.10' @ 12.10 hrs

-Stor-
Flood Elev= 17.60'

Routing by Dyn

Outlet Devices

Invert
14.80'

Device Routing

0.900

CPP, projecting, no headwall, Ke

Inlet / Outlet Invert= 14.80'/ 14.30' S

Round Culvert

12.0"
L=93.0'

Primary

#1

0.0054'/" Cc=0.900

0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

n=

(Dynamic Tailwater)

15.09' TwW=14.70'

0.22 cfs @ 12.09 hrs HW

Culvert (Outlet Controls 0.22 cfs @ 1.70 fps)

Primary OutFlow Max

1=

Pond CB5: PCB5

Hydrograph
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Pond CB5: PCB5
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Summary for Pond CB6: PCB6

for 2-yr event

2.87"

5,141 sf,100.00% Impervious, Inflow Depth

0.35cfs@ 12.09 hrs, Volume
0.35cfs @ 12.09 hrs, Volume
0.35cfs@ 12.09 hrs, Volume

Inflow Area
Inflow

1,229 cf

0.0 min

0%, Lag

1,229 cf, Atten
1,229 cf

Outflow
Primary

0.00-40.00 hrs, dt=0.05 hrs

Routing by Dyn-Stor-Ind method, Time Span
Peak Elev=20.25' @ 12.09 hrs

Flood Elev= 22.60'

Outlet Devices

Invert
19.90'

Device Routing

Round Culvert

12.0"

Primary

#1

=0.900
=0.900

0.0051'" Cc

CPP, projecting, no headwall, Ke

Inlet / Outlet Invert= 19.90'/ 19.50' S

L=78.0'

0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
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Summary for Pond CB7: PCB7

Inflow Area = 2,680 sf,100.00% Impervious, Inflow Depth = 2.87" for 2-yr event
Inflow = 0.18 cfs @ 12.09 hrs, Volume= 640 cf

Outflow = 0.18cfs @ 12.09 hrs, Volume= 640 cf, Atten=0%, Lag= 0.0 min
Primary = 0.18 cfs @ 12.09 hrs, Volume= 640 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev=19.21' @ 12.12 hrs
Flood Elev= 21.60'

Device Routing Invert Outlet Devices
#1  Primary 18.90' 12.0" Round Culvert
L=11.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 18.90' / 18.80" S=0.0091'/" Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=0.14 cfs @ 12.09 hrs HW=19.20' TW=19.15" (Dynamic Tailwater)
T 1=culvert (Outlet Controls 0.14 cfs @ 1.07 fps)

Pond CB7: PCB7
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Page 35

0.0 min

Printed 12/22/2017

for 2-yr event
0%, Lag

Type lll 24-hr 2-yr Rainfall

2,715 cf
2,715 cf, Atten

0.00-40.00 hrs, dt=0.05 hrs

Hydrograph

25,483 sf, 55.96% Impervious, Inflow Depth > 1.28"

0.21cfs@ 12.56 hrs, Volume

0.21cfs@ 12.56 hrs, Volume
Pond DP1: Design Pont #1_18" RCP Culvert - Northwest

Summary for Pond DP1: Design Pont #1_18" RCP Culvert - Northwest

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Prepared by Lynnfield Engineering Inc.
[40] Hint: Not Described (Outflow=Inflow)
Routing by Dyn-Stor-Ind method, Time Span
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Printed 12/22/2017

for 2-yr event

Type lll 24-hr 2-yr Rainfall

Summary for Pond DP2: Design Pont #2_Wetland-South
81,284 sf, 40.77% Impervious, Inflow Depth = 0.90"

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Prepared by Lynnfield Engineering Inc.
[40] Hint: Not Described (Outflow=Inflow)
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0.0 min

Printed 12/22/2017

Lag

for 2-yr event
0%,

Type lll 24-hr 2-yr Rainfall

156 cf
156 cf, Atten

Inflow Depth = 0.97"

0.00-40.00 hrs, dt=0.05 hrs

Hydrograph

0.00% Impervious,
Pond DP3: Design Pont #3_Abutting Lot-East

1,921 sf,
0.05cfs @ 12.10 hrs, Volume

Summary for Pond DP3: Design Pont #3 _Abutting Lot-East
0.05cfs @ 12.10 hrs, Volume

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Prepared by Lynnfield Engineering Inc.
[40] Hint: Not Described (Outflow=Inflow)
Routing by Dyn-Stor-Ind method, Time Span

PROPOSED 12-22-17
Inflow Area

Inflow
Primary

Time (hours)
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PROPOSED 12-22-17 Type lll 24-hr 2-yr Rainfall=3.10"
Prepared by Lynnfield Engineering Inc. Printed 12/22/2017
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Summary for Pond IS: Infiltration System

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=1)

Inflow Area = 14,215 sf,100.00% Impervious, Inflow Depth = 2.87" for 2-yr event

Inflow = 0.96cfs @ 12.09 hrs, Volume= 3,397 cf

Outflow = 0.28cfs @ 11.90 hrs, Volume= 3,397 cf, Atten=71%, Lag= 0.0 min
Discarded = 0.28cfs @ 11.90 hrs, Volume= 3,397 cf

Primary = 0.00cfs@ 0.00 hrs, Volume= Ocf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev=16.83' @ 12.41 hrs Surf.Area= 1,463 sf Storage= 556 cf

Plug-Flow detention time= 8.5 min calculated for 3,393 cf (100% of inflow)
Center-of-Mass det. time= 8.5 min ( 765.6 - 757.1)

Volume Invert Avail.Storage Storage Description
#1A 16.10 670 cf 6.28'W x 109.07'L x 3.52'H Field A
2,416 cf Overall - 741 cf Embedded = 1,675 cf x 40.0% Voids
#2A 16.60' 741 cf Contech ChamberMaxx x 15 Inside #1

Effective Size= 49.6"W x 30.0"H => 6.92 sf x 7.12'L = 49.3 cf
Overall Size=51.4"W x 30.3"H x 7.58'L with 0.47' Overlap
Row Length Adjustment= +0.32' x 6.92 sf x 1 rows

#3B 16.10' 601 cf 10.98'W x 59.25'L x 3.52'H Field B
2,294 cf Overall - 793 cf Embedded = 1,502 cf x 40.0% Voids
#4B 16.60' 793 cf Contech ChamberMaxx x 16 Inside #3

Effective Size= 49.6"W x 30.0"H => 6.92 sf x 7.12'L = 49.3 cf
Overall Size=51.4"W x 30.3"H x 7.58'L with 0.47' Overlap
Row Length Adjustment= +0.32' x 6.92 sf x 2 rows

#5C 16.10' 143 cf 2.54'W x 50.00'L x 3.21'H Field C
408 cf Overall - 50 cf Embedded = 358 cf x 40.0% Voids
#6C 17.10' 39cf ADS N-12 12 x 2 Inside #5

Inside= 12.2"W x 12.2"H => 0.81 sf x 20.00'L = 16.2 cf
Outside= 14.5"W x 14.5"H => 1.05 sf x 20.00'L = 20.9 cf
Row Length Adjustment= +8.00' x 0.81 sf x 1 rows

2,986 cf Total Available Storage

Storage Group A created with Chamber Wizard
Storage Group B created with Chamber Wizard
Storage Group C created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Discarded 16.10' 8.270 in/hr Exfiltration over Surface area Phase-In=0.01'
#2  Primary 17.90° 12.0" Round Culvert

L=66.0" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 17.90'/ 16.50' S=0.0212"'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
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glscarded OutFlow Max=0.28 cfs @ 11.90 hrs HW=16.15" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.28 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=16.10" TW=0.00' (Dynamic Tailwater)
2=Culvert ( Controls 0.00 cfs)
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Pond IS: Infiltration System - Chamber Wizard Field A

Chamber Model = Contech ChamberMaxx (Contech® ChamberMaxx®)
Effective Size= 49.6"W x 30.0"H => 6.92 sf x 7.12'L = 49.3 cf

Overall Size=51.4"W x 30.3"H x 7.58'L with 0.47' Overlap

Row Length Adjustment= +0.32' x 6.92 sf x 1 rows

15 Chambers/Row x 7.12' Long +0.32' Row Adjustment = 107.07' Row Length +12.0" End Stone x 2 =
109.07' Base Length

1 Rows x 51.4" Wide + 12.0" Side Stone x 2 = 6.28' Base Width

6.0" Base + 30.3" Chamber Height + 6.0" Cover = 3.52' Field Height

15 Chambers x 49.3 cf +0.32' Row Adjustment x 6.92 sf x 1 Rows = 741.1 cf Chamber Storage
2,415.8 cf Field - 741.1 cf Chambers = 1,674.7 cf Stone x 40.0% Voids = 669.9 cf Stone Storage
Chamber Storage + Stone Storage = 1,411.0 cf = 0.032 af

Overall Storage Efficiency = 58.4%

Overall System Size = 109.07' x 6.28' x 3.52'

15 Chambers

89.5 cy Field
62.0 cy Stone
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Pond IS: Infiltration System - Chamber Wizard Field B

Chamber Model = Contech ChamberMaxx (Contech® ChamberMaxx®)
Effective Size= 49.6"W x 30.0"H => 6.92 sf x 7.12'L = 49.3 cf

Overall Size=51.4"W x 30.3"H x 7.58'L with 0.47' Overlap

Row Length Adjustment= +0.32' x 6.92 sf x 2 rows

51.4" Wide + 5.0" Spacing = 56.4" C-C Row Spacing

8 Chambers/Row x 7.12' Long +0.32' Row Adjustment = 57.25' Row Length +12.0" End Stone x 2 =
59.25' Base Length

2 Rows x 51.4" Wide + 5.0" Spacing x 1 + 12.0" Side Stone x 2 = 10.98' Base Width

6.0" Base + 30.3" Chamber Height + 6.0" Cover = 3.52' Field Height

16 Chambers x 49.3 cf +0.32' Row Adjustment x 6.92 sf x 2 Rows = 792.6 c¢f Chamber Storage
2,294.1 cf Field - 792.6 cf Chambers = 1,501.5 cf Stone x 40.0% Voids = 600.6 cf Stone Storage
Chamber Storage + Stone Storage = 1,393.2 cf = 0.032 af

Overall Storage Efficiency = 60.7%

Overall System Size =59.25' x 10.98' x 3.52'

16 Chambers

85.0 cy Field
55.6 cy Stone
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Pond IS: Infiltration System - Chamber Wizard Field C

Chamber Model = ADS N-12 12 (ADS N-12® Pipe)
Inside= 12.2"W x 12.2"H => 0.81 sf x 20.00'L = 16.2 cf
Outside= 14.5"W x 14.5"H => 1.05 sf x 20.00'L = 20.9 cf
Row Length Adjustment= +8.00" x 0.81 sf x 1 rows

2 Chambers/Row x 20.00' Long +8.00' Row Adjustment = 48.00' Row Length +12.0" End Stone x 2 =
50.00' Base Length

1 Rows x 14.5" Wide + 8.0" Side Stone x 2 = 2.54' Base Width

12.0" Base + 14.5" Chamber Height + 12.0" Cover = 3.21' Field Height

2 Chambers x 16.2 cf +8.00' Row Adjustment x 0.81 sf x 1 Rows = 38.9 cf Chamber Storage
2 Chambers x 20.9 cf +8.00' Row Adjustment x 1.05 sf x 1 Rows = 50.2 cf Displacement

407.9 cf Field - 50.2 cf Chambers = 357.7 cf Stone x 40.0% Voids = 143.1 cf Stone Storage

Chamber Storage + Stone Storage = 181.9 cf = 0.004 af
Overall Storage Efficiency = 44.6%
Overall System Size = 50.00' x 2.54' x 3.21'

2 Chambers
15.1 cy Field
13.2 cy Stone
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Pond IS: Infiltration System

Hydrograph

[ Discarded
O Primary

E Inflow
[ Outflow
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Pond IS: Infiltration System

Stage-Area-Storage
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Summary for Pond MH1: PDMH1

for 2-yr event

2.80"

3,838 sf, 97.68% Impervious, Inflow Depth
= 897 cf

0.26 cfs @ 12.09 hrs, Volume
0.26cfs @ 12.09 hrs, Volume

Inflow Area
Inflow

0.0 min

0%, Lag

897 cf, Atten
897 cf

Outflow
Primary

0.26 cfs @ 12.09 hrs, Volume

0.00-40.00 hrs, dt=0.05 hrs

Routing by Dyn-Stor-Ind method, Time Span
Peak Elev=16.58' @ 12.09 hrs

Flood Elev= 20.20'

Outlet Devices

Invert
16.30'

Device Routing

Round Culvert

12.0"

Primary

#1

0.900

L= 85.0'

CPP, projecting, no headwall, Ke

Inlet / Outlet Invert= 16.30'/ 15.80' S

0.0059 '/* Cc=0.900

0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

n=

(Dynamic Tailwater)

16.58' TwW=15.99'

0.25cfs @ 12.09 hrs HW

Culvert (Barrel Controls 0.25 cfs @ 2.07 fps)

Primary OutFlow Max

1=

Pond MH1: PDMH1
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Pond MH1: PDMH1

Stage-Area-Storage

Flood Elevation —]
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Summary for Pond MH2: PDMH2

for 2-yr event

1.75"

13,841 sf, 76.82% Impervious, Inflow Depth

0.35cfs@ 12.24 hrs, Volume
0.35cfs @ 12.24 hrs, Volume
0.35cfs@ 12.24 hrs, Volume

Inflow Area
Inflow

2,024 cf

0.0 min

0%, Lag

2,024 cf, Atten
2,024 cf

Outflow
Primary

0.00-40.00 hrs, dt=0.05 hrs

Routing by Dyn-Stor-Ind method, Time Span

Peak Elev=16.04' @ 12.24 hrs

Flood Elev= 21.20'

Outlet Devices

Invert
15.70'

Device Routing

Round Culvert

12.0"

Primary

#1

0.900

L=115.0

CPP, projecting, no headwall, Ke

Inlet / Outlet Invert= 15.70'/ 15.10' S

n

0.900

0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

0.0052'" Cc
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Pond MH2: PDMH2

Stage-Area-Storage

Flood Elevation —]
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Summary for Pond MH3: PDMH3

for 2-yr event

1.75"

13,841 sf, 76.82% Impervious, Inflow Depth

Inflow Area
Inflow

2,024 cf

0.35cfs@ 12.24 hrs, Volume
0.35cfs @ 12.24 hrs, Volume
0.35cfs@ 12.24 hrs, Volume

0.0 min

0%, Lag

2,024 cf, Atten
2,024 cf

Outflow
Primary

0.00-40.00 hrs, dt=0.05 hrs

Routing by Dyn-Stor-Ind method, Time Span

Peak Elev=15.36' @ 12.22 hrs

Flood Elev= 23.80'

Outlet Devices

Invert
15.00'

Device Routing

Round Culvert

12.0"

Primary

#1

0.900

L=138.0'

CPP, projecting, no headwall, Ke

0.0051 /" Cc=0.900
0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Inlet / Outlet Invert= 15.00'/ 14.30' S

n

=
g
©
=
‘©
T
Q
€
I
c
=
o
N
[To)
©
<
—
W
T
Yo}
™
Ty
—
T
ww %)
T &
I
N
£
3©
NI
— 0
©8
Lo
© n
o2
@ 3
oc
i
at
=0
=5
o0
L
S o
32
Wu
3§
E -
=
o

Hydrograph

Pond MH3: PDMH3

|
-

[ o o I
I et B Y B =g it S et i A i B
I _ \\l\\,\ﬂp\@(ur LS
,SF 6 O, — ,G, =0
f\7\3\\,\n,\é+\mf\ e e T
] f N | 8, [
[ \\\\2,\\,\,\, A 1N e 1R
rALrwwLwi,\qu\Or\r\r\ ¢ R B
— O e L
p o \4\4_+ﬂwﬂwﬁw T
3\\__,\L\L\C\,\n,\\\_\,\\\L\L\L\\,
1 ,sV [ T ST T
1\, R \+\f\|L\Tn”VTL\L\+
| QD d [ ‘_, [
rHr —— - [ ol A S A A B B
ra\E\L\L\L\p\k\r\rwfs,\\,\L\p
| [ s TR R T [
) S e Wt e e B L
[ K e [
1 \\ﬂ@\\,\\,\\\\,\\,\,\\,\\,\\\J\J\\,\\,
[RA )~ N TL\R\F\r\r\r\\\,\\,\L\p
I Lo L
\ﬂ\E\J\J\J\A\A\ﬂ\ﬂ\ﬁ\\i\\,\J\A
,W\ T O
| [ A A R R [
B B e [ S B ] P Py
el [ T e A R S [
B e el et i Bl el Sl il il e A e |
T TR e R E O R N B B |
| R e Lo
o i e L B e A R il i L E R
o [ T S N N B B [
T T T TIT T AT I T T T T T T I T T T T T T
e B R R E A A N B B |
[ R L
B e e e e e e e i EE R Ry
L A N A
T [ e R T
e A R
[ [ T S N N S B [
LSt et i R Bl Sl St il il el el iy
N A O S S A HRS S B S M
T [ e R I
e e P e T e e ey
n
—
o
Lo
(o ) A N D B
I [
O e o L
[ e R N R [
Fi el et i iy Rl Rl Btls Mt il il it il Iy Bt Bl
I A B
[H R R R R R [
[ B T e e e
[ T R A T [ [
S et et i s Bl Sl St il el et el iy Bl Bty
e Y B E O A N B DU |
L [ o
R e e e + -+ — -
L I I o
I
; .

0123456 78 910111213141516171819202122232425262728293031323334353637383940

Time (hours)



PROPOSED 12-22-17 Type 1l 24-hr 2-yr Rainfall=3.10"

Prepared by Lynnfield Engineering Inc. Printed 12/22/2017
HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC Page 49

Pond MH3: PDMH3
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Flood Elevation —]
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Summary for Pond MH4: PDMH4

Inflow Area = 22,134 sf, 85.50% Impervious, Inflow Depth = 2.17" for 2-yr event
Inflow = 0.82cfs@ 12.10 hrs, Volume= 4,006 cf

Outflow = 0.82cfs@ 12.10 hrs, Volume= 4,006 cf, Atten= 0%, Lag= 0.0 min
Primary = 0.72cfs@ 12.10 hrs, Volume= 3,924 cf

Secondary = 0.10cfs @ 12.10 hrs, Volume= 82 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev=14.71' @ 12.10 hrs
Flood Elev= 21.00'

Device Routing Invert Outlet Devices

#1  Primary 14.20° 12.0" Round Culvert
L=6.0" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 14.20'/ 14.10' S=0.0167 '/ Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
#2  Secondary 14.20° 12.0" Round Culvert
L=8.0'" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 14.20'/ 13.70' S=0.0625"'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
#3  Device 2 14.55" 0.5'long Sharp-Crested Rectangular Weir 2 End Contraction(s)

Primary OutFlow Max=0.72 cfs @ 12.10 hrs HW=14.71" TW=14.33" (Dynamic Tailwater)
1=Culvert (Barrel Controls 0.72 cfs @ 2.61 fps)

econdary OutFlow Max=0.10 cfs @ 12.10 hrs HW=14.71' TW=14.13' (Dynamic Tailwater)
=Culvert (Passes 0.10 cfs of 0.77 cfs potential flow)
3=Sharp-Crested Rectangular Weir (Weir Controls 0.10 cfs @ 1.30 fps)
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Pond MH4: PDMH4

Hydrograph
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0.0 min
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0%, Lag
0.900

for 2-yr event

0.0087'" Cc

Type lll 24-hr 2-yr Rainfall

(Dynamic Tailwater)

217"

4,006 cf
4,006 cf, Atten
4,006 cf

0.00'

14.13" TW

0.00-40.00 hrs, dt=0.05 hrs

CPP, projecting, no headwall, Ke

Inlet / Outlet Invert= 13.60'/ 13.40' S

Round Culvert

Hydrograph

0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
Pond MH5: PDMH5

Outlet Devices

12.0"
L=23.0'

Summary for Pond MH5: PDMH5
n

Invert
13.60'
0.82 cfs @ 12.10 hrs HW

22,134 sf, 85.50% Impervious, Inflow Depth
Culvert (Barrel Controls 0.82 cfs @ 2.78 fps)

0.82cfs@ 12.10 hrs, Volume
0.82cfs@ 12.10 hrs, Volume

0.82cfs@ 12.10 hrs, Volume

Primary

#1
1=

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Routing by Dyn-Stor-Ind method, Time Span
Peak Elev=14.13' @ 12.10 hrs

Prepared by Lynnfield Engineering Inc.
Flood Elev= 21.40'
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Summary for Pond MH6: PDMH6

for 2-yr event

2.87"

7,248 sf,100.00% Impervious, Inflow Depth

0.49cfs@ 12.09 hrs, Volume

Inflow Area
Inflow

1,732 cf

0.0 min

0%, Lag

= 1,732 cf, Atten

0.49cfs @ 12.09 hrs, Volume

Outflow
Primary

732 cf

1

Volume=

0.49cfs@ 12.09 hrs

, dt=0.05 hrs

, Time Span= 0.00-40.00 hrs

Ind method

Peak Elev=19.81' @ 12.09 hrs

-Stor-
Flood Elev= 23.80'

Routing by Dyn

Outlet Devices

Invert
19.40'

Device Routing

Round Culvert

12.0"

Primary

#1

=0.900
=0.900

0.0050 /" Cc

CPP, projecting, no headwall, Ke

Inlet / Outlet Invert= 19.40'/ 18.80' S

L=120.0'

0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

n=

(Dynamic Tailwater)

19.81' TwW=19.1%

0.47 cfs @ 12.09 hrs HW

Culvert (Outlet Controls 0.47 cfs @ 2.30 fps)

Primary OutFlow Max

1=

Pond MH6: PDMH6
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Summary for Pond MH7: PDMH7

Inflow Area = 9,928 sf,100.00% Impervious, Inflow Depth = 2.87" for 2-yr event
Inflow = 0.67cfs@ 12.09 hrs, Volume= 2,373 cf

Outflow = 0.67cfs@ 12.09 hrs, Volume= 2,373 cf, Atten=0%, Lag= 0.0 min
Primary = 0.57cfs@ 12.09 hrs, Volume= 2,321 cf

Secondary = 0.09cfs @ 12.09 hrs, Volume= 52 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev=19.16' @ 12.09 hrs
Flood Elev=21.80'

Device Routing Invert Outlet Devices

#1  Primary 18.70' 12.0" Round Culvert
L=10.0" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 18.70' / 18.60' S=0.0100'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
#2  Secondary 18.70' 12.0" Round Culvert
L=10.0" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 18.70'/ 18.20' S=0.0500'/' Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
#3  Device 2 19.00" 0.5'long Sharp-Crested Rectangular Weir 2 End Contraction(s)

Primary OutFlow Max=0.56 cfs @ 12.09 hrs HW=19.15" TW=18.80" (Dynamic Tailwater)
1=Culvert (Barrel Controls 0.56 cfs @ 2.41 fps)

econdary OutFlow Max=0.09 cfs @ 12.09 hrs HW=19.15' TW=18.70' (Dynamic Tailwater)
=Culvert (Passes 0.09 cfs of 0.62 cfs potential flow)
3=Sharp-Crested Rectangular Weir (Weir Controls 0.09 cfs @ 1.27 fps)
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Pond MH7: PDMH7
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for 2-yr event

Type lll 24-hr 2-yr Rainfall

2.87"

Inflow Depth

Summary for Pond MH8: PDMH8

14,215 sf,100.00% Impervious,

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

PROPOSED 12-22-17
Prepared by Lynnfield Engineering Inc.

Inflow Area
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Summary for Pond RG1: Rain Garden #1

Inflow Area = 25,212 sf, 56.56% Impervious, Inflow Depth = 1.75" for 2-yr event

Inflow = 1.12cfs @ 12.09 hrs, Volume= 3,671 cf

Outflow = 0.21cfs@ 12.56 hrs, Volume= 2,693 cf, Atten=82%, Lag=28.3 min
Primary = 0.21cfs@ 12.56 hrs, Volume= 2,693 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev=15.68' @ 12.56 hrs Surf.Area= 5,342 sf Storage= 1,849 cf
Flood Elev= 16.70' Surf.Area= 6,703 sf Storage= 6,272 cf

Plug-Flow detention time= 267.6 min calculated for 2,693 cf (73% of inflow)
Center-of-Mass det. time= 174.9 min ( 985.5 - 810.6)

Volume Invert Avail.Storage Storage Description
#1 15.30 6,272 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
15.30 4,439 288.0 0 0 4,439
16.00 6,173 327.0 3,698 3,698 6,360
16.30 6,569 334.0 1,911 5,609 6,741
16.40 6,703 337.0 664 6,272 6,905
Device Routing Invert Outlet Devices
#1  Primary 15.35" 8.0" Round Culvert X 2.00

L=65.0' CPP, mitered to conform to fill, Ke= 0.700
Inlet / Outlet Invert= 15.35'/ 15.00' S=0.0054"'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf

#2  Device 1 15.50" 4.0" Vert. Orifice/Grate X 3.00 C=0.600
#3 Device 1 15.80" 4.0" Vert. Orifice/Grate C=0.600
#4  Device 1 16.10' 24.0" x 24.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads

rimary OutFlow Max=0.21 cfs @ 12.56 hrs HW=15.68" TW=0.00' (Dynamic Tailwater)
T 1-culvert (Passes 0.21 cfs of 0.49 cfs potential flow)
2=0rifice/Grate (Orifice Controls 0.21 cfs @ 1.44 fps)
3=0Orifice/Grate ( Controls 0.00 cfs)
4=Qrifice/Grate ( Controls 0.00 cfs)
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Summary for Pond RG2: Rain Garden #2

[80] Warning: Exceeded Pond CB3 by 0.22' @ 24.35 hrs (0.11 cfs 1,125 cf)

Inflow Area = 10,003 sf, 68.81% Impervious, Inflow Depth = 2.18" for 2-yr event

Inflow = 0.54 cfs@ 12.09 hrs, Volume= 1,817 cf

Outflow = 0.24cfs @ 12.30 hrs, Volume= 1,127 cf, Atten=56%, Lag=12.4 min
Primary = 0.24 cfs@ 12.30 hrs, Volume= 1,127 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev=18.29' @ 12.30 hrs Surf.Area= 862 sf Storage= 850 cf
Flood Elev=19.00" Surf.Area= 1,118 sf Storage= 1,546 cf

Plug-Flow detention time= 218.1 min calculated for 1,127 cf (62% of inflow)
Center-of-Mass det. time= 112.6 min ( 902.9 - 790.3)

Volume Invert Avail.Storage Storage Description
#1 17.00' 2,934 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
17.00 468 89.0 0 0 468
18.00 765 108.0 610 610 782
19.00 1,118 127.0 936 1,546 1,156
20.00 1,676 152.0 1,388 2,934 1,728
Device Routing Invert Outlet Devices
#1  Primary 16.50" 12.0" Round Culvert X 2.00

L=53.0' CPP, mitered to conform to fill, Ke= 0.700
Inlet / Outlet Invert= 16.50' / 15.80' S=0.0132"'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2  Device 1 18.10' 4.0" Vert. Orifice/Grate X 3.00 C=0.600
#3 Device 1 18.30" 4.0" Vert. Orifice/Grate C=0.600
#4  Device 1 18.50" 24.0" x 24.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads

rimary OutFlow Max=0.24 cfs @ 12.30 hrs HW=18.29' TW=16.04" (Dynamic Tailwater)
T 1-culvert (Passes 0.24 cfs of 7.59 cfs potential flow)
2=0rifice/Grate (Orifice Controls 0.24 cfs @ 1.50 fps)
3=0Orifice/Grate ( Controls 0.00 cfs)
4=Qrifice/Grate ( Controls 0.00 cfs)
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=3.10"

Type lll 24-hr 2-yr Rainfall

PROPOSED 12-22-17

Printed 12/22/2017

Prepared by Lynnfield Engineering Inc.

Page 64

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Summary for Pond WQU1: Water Quality Unit 1

for 2-yr event

2.13"

22,134 sf, 85.50% Impervious, Inflow Depth

0.72cfs@ 12.10 hrs, Volume
0.72cfs @ 12.10 hrs, Volume

Inflow Area
Inflow

3,924 cf

0.0 min

0%, Lag

3,924 cf, Atten
3,924 cf

Outflow
Primary

0.72cfs@ 12.10 hrs, Volume

0.00-40.00 hrs, dt=0.05 hrs

Routing by Dyn-Stor-Ind method, Time Span
Peak Elev=14.33' @ 12.12 hrs

Flood Elev= 21.00'

Outlet Devices

Invert
13.80'

Device Routing

Round Culvert

12.0"
L

Primary

#1

0.900
=0.900

0.0111'" Cc

CPP, projecting, no headwall, Ke

Inlet / Outlet Invert= 13.80'/ 13.70' S

9.0’

0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
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Pond WQU1: Water Quality Unit 1

Hydrograph
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Type lll 24-hr 2-yr Rainfall=3.10"
Printed 12/22/2017
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Pond WQU1: Water Quality Unit 1
Stage-Area-Storage
"]

Elevation (feet)

201"

19+

=
[ee]
el

=
~
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16

151"

14+

Storage (cubic-feet)




3.10"
Page 66

Printed 12/22/2017

for 2-yr event

Type lll 24-hr 2-yr Rainfall

2.81"

Summary for Pond WQU2: Water Quality Unit 2

9,928 sf,100.00% Impervious, Inflow Depth

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

PROPOSED 12-22-17
Prepared by Lynnfield Engineering Inc.

Inflow Area
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Pond WQU2: Water Quality Unit 2

Stage-Area-Storage
/A

Flood Elevation —]

fffffffffffffffffffffffffffffffff

22-1°

214

Elevation (feet)

20}

194~

Storage (cubic-feet)



Proposed Conditions Analysis
10-Year 24-Hour Storm Event
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Time span=0.00-40.00 hrs, dt=0.05 hrs, 801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment 100: 100 - Pavement, Lawn, Runoff Area=20,037 sf 45.35% Impervious Runoff Depth=2.81"
Tc=6.0 min CN=82 Runoff=1.48 cfs 4,696 cf

Subcatchment101: 101 - West Side Lawn to Runoff Area=271 sf 0.00% Impervious Runoff Depth=2.13"
Tc=6.0 min CN=74 Runoff=0.02 cfs 48 cf

Subcatchment 102: 102 - Existing Building Runoff Area=5,175 sf 100.00% Impervious Runoff Depth=4.46"
Tc=6.0 min CN=98 Runoff=0.53 cfs 1,925 cf

Subcatchment 200: 200 - Portion of Runoff Area=2,107 sf 100.00% Impervious Runoff Depth=4.46"
Tc=6.0 min CN=98 Runoff=0.22 cfs 784 cf

Subcatchment201: 201 - Pavement Runoff Area=2,187 sf 95.93% Impervious Runoff Depth=4.35"
Tc=6.0 min CN=97 Runoff=0.22 cfs 792 cf

Subcatchment202: 202 - Pavement Runoff Area=1,651 sf 100.00% Impervious Runoff Depth=4.46"
Tc=6.0 min CN=98 Runoff=0.17 cfs 614 cf

Subcatchment203: 203 - Pavement Runoff Area=5,013 sf 96.69% Impervious Runoff Depth=4.35"
Tc=6.0 min CN=97 Runoff=0.51 cfs 1,816 cf

Subcatchment204: 204 - Pavement Runoff Area=4,813 sf 100.00% Impervious Runoff Depth=4.46"
Tc=6.0 min CN=98 Runoff=0.50 cfs 1,790 cf

Subcatchment 205: 205 - Pavement Runoff Area=3,480 sf 100.00% Impervious Runoff Depth=4.46"
Tc=6.0 min CN=98 Runoff=0.36 cfs 1,294 cf

Subcatchment 206: 206 - Pavement Runoff Area=5,141 sf 100.00% Impervious Runoff Depth=4.46"
Tc=6.0 min CN=98 Runoff=0.53 cfs 1,912 cf

Subcatchment207: 207 - Pavement Runoff Area=2,680 sf 100.00% Impervious Runoff Depth=4.46"
Tc=6.0 min CN=98 Runoff=0.28 cfs 997 cf

Subcatchment 208: 208 - Proposed Runoff Area=4,287 sf 100.00% Impervious Runoff Depth=4.46"
Tc=6.0 min CN=98 Runoff=0.44 cfs 1,595 cf

Subcatchment 209: 209 - Portion of Runoff Area=4,990 sf 40.80% Impervious Runoff Depth=3.00"
Tc=6.0 min CN=84 Runoff=0.39 cfs 1,246 cf

Subcatchment 210: 210 - Existing South Runoff Area=44,935 sf 0.00% Impervious Runoff Depth=1.46"
Flow Length=210" Tc=10.6 min CN=65 Runoff=1.40 cfs 5,457 cf

Subcatchment300: 300 - Lawn Eastto DP3  Runoff Area=1,921 sf 0.00% Impervious Runoff Depth=2.13"
Tc=6.0 min CN=74 Runoff=0.11 cfs 341 cf

Pond CB1: PCB1 Peak Elev=16.87" Inflow=0.22 cfs 792 cf
12.0" Round Culvert n=0.013 L=21.0" S=0.0095"/" Outflow=0.22 cfs 792 cf
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HydroCAD®

Type lll 24-hr 10-yr Rainfall=4.70"
Printed 12/22/2017

Pond CB2:

Pond CB3:

Pond CB4:

Pond CB5:

Pond CB6:

Pond CB7:

Pond DP1:

Pond DP2;

Pond DP3:

Pond IS: Infiltration System

Pond MH1:

Pond MH2:

Pond MH3:

Pond MH4:

Pond MH5:

Pond MH6:

Pond MH7:

Pond MHS:

10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC Page 69
PCB2 Peak Elev=16.84" Inflow=0.17 cfs 614 cf
12.0" Round Culvert n=0.013 L=21.0" S=0.0095'/" Outflow=0.17 cfs 614 cf

PCB3 Peak Elev=18.53" Inflow=0.51 cfs 1,816 cf
12.0" Round Culvert n=0.013 L=64.0" S=0.0063"'/* Outflow=0.51 cfs 1,816 cf

PCB4 Peak Elev=15.51" Inflow=0.50 cfs 1,790 cf
12.0" Round Culvert n=0.013 L=94.0' S=0.0085"'/" Outflow=0.50 cfs 1,790 cf

PCB5 Peak Elev=15.22" Inflow=0.36 cfs 1,294 cf
12.0" Round Culvert n=0.013 L=93.0' S=0.0054"'/" Outflow=0.36 cfs 1,294 cf

PCB6 Peak Elev=20.34" Inflow=0.53 cfs 1,912 cf
12.0" Round Culvert n=0.013 L=78.0' S=0.0051"'/" Outflow=0.53 cfs 1,912 cf

PCB7 Peak Elev=19.32" Inflow=0.28 cfs 997 cf
12.0" Round Culvert n=0.013 L=11.0" S=0.0091"'/" Outflow=0.28 cfs 997 cf

Design Pont #1_ 18" RCP Culvert - Northwest Inflow=0.59 cfs 5,688 cf

Primary=0.59 cfs 5,688 cf

Inflow=3.08 cfs 12,321 cf
Primary=3.08 cfs 12,321 cf

Design Pont #2_Wetland-South

Inflow=0.11 cfs 341 cf
Primary=0.11 cfs 341 cf

Design Pont #3_Abutting Lot-East

Peak Elev=17.47" Storage=1,244 cf Inflow=1.46 cfs 5,288 cf

Discarded=0.28 cfs 5,288 cf Primary=0.00 cfs 0 cf Outflow=0.28 cfs 5,288 cf

PDMH1 Peak Elev=16.68" Inflow=0.39 cfs 1,407 cf
12.0" Round Culvert n=0.013 L=85.0" S=0.0059 /' Outflow=0.39 cfs 1,407 cf

PDMH2 Peak Elev=16.32" Inflow=1.01 cfs 3,780 cf
12.0" Round Culvert n=0.013 L=115.0' S=0.0052"'/" Outflow=1.01 cfs 3,780 cf

PDMH3 Peak Elev=15.65" Inflow=1.01 cfs 3,780 cf
12.0" Round Culvert n=0.013 L=138.0" S=0.0051'/" Outflow=1.01 cfs 3,780 cf

PDMH4 Peak Elev=14.99' Inflow=1.84 cfs 6,864 cf
Primary=1.46 cfs 6,424 cf Secondary=0.39 cfs 440 cf Outflow=1.84 cfs 6,864 cf

PDMHS5 Peak Elev=14.49' Inflow=1.84 cfs 6,864 cf
12.0" Round Culvert n=0.013 L=23.0' S=0.0087 '/' Outflow=1.84 cfs 6,864 cf

PDMH6 Peak Elev=19.93" Inflow=0.75 cfs 2,696 cf
12.0" Round Culvert n=0.013 L=120.0' S=0.0050"'/" Outflow=0.75 cfs 2,696 cf

PDMH7 Peak Elev=19.26" Inflow=1.02 cfs 3,693 cf
Primary=0.83 cfs 3,537 cf Secondary=0.20 cfs 156 cf Outflow=1.02 cfs 3,693 cf

PDMH8 Peak Elev=18.90" Inflow=1.46 cfs 5,288 cf

12.0" Round Culvert n=0.013 L=9.0' S=0.0111"'/" Outflow=1.46 cfs 5,288 cf
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Pond RG1: Rain Garden #1 Peak Elev=15.88" Storage=2,948 cf Inflow=2.02 cfs 6,621 cf

Outflow=0.59 cfs 5,640 cf

Pond RG2: Rain Garden #2 Peak Elev=18.49' Storage=1,028 cf Inflow=0.90 cfs 3,063 cf
Outflow=0.68 cfs 2,373 cf

Pond WQU1: Water Quality Unit 1 Peak Elev=14.71" Inflow=1.46 cfs 6,424 cf
12.0" Round Culvert n=0.013 L=9.0' S=0.0111"/" Outflow=1.46 cfs 6,424 cf

Pond WQU2: Water Quality Unit 2 Peak Elev=19.00" Inflow=0.83 cfs 3,537 cf
12.0" Round Culvert n=0.013 L=6.0" S=0.0167'/' Outflow=0.83 cfs 3,537 cf
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Page 71

Printed 12/22/2017

Type Il 24-hr 10-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

4,696 cf, Depth= 2.81"

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

4.70"
(ft/sec)

>75% Grass cover, Good, HSG C

Rain Garden surface area

Paved parking, HSG C
82 Weighted Average

45.35% Impervious Area

54.65% Pervious Area
Slope Velocity Capacity Description

1.48 cfs @ 12.09 hrs, Volume
74
65

(ft/ft)

CN Description
98

Area (sf)
4,778
6,173
9,086
20,037
10,951
9,086
Tc Length
(feet)
Subcatchment 100: 100 - Pavement, Lawn, and Direct Entry to Rain Garden

(min)

Summary for Subcatchment 100: 100 - Pavement, Lawn, and Direct Entry to Rain Garden
6.0
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Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

Type 1l 24-hr 10-yr Rainfall

Runoff
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Printed 12/22/2017

Type Il 24-hr 10-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

48 cf, Depth= 2.13"

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

4.70"
(ft/sec)

>75% Grass cover, Good, HSG C

100.00% Pervious Area
Subcatchment 101: 101 - West Side Lawn to DP1

Slope Velocity Capacity Description

(ft/ft)

0.02cfs@ 12.10 hrs, Volume

74

Summary for Subcatchment 101: 101 - West Side Lawn to DP1
CN Description

271
271
(feet)

Area (sf)
Tc Length

(min)
6.0
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Runoff by SCS TR-20 method, UH

Type 1l 24-hr 10-yr Rainfall

Runoff
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Type Il 24-hr 10-yr Rainfall
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PROPOSED 12-22-17

Summary for Subcatchment 102: 102 - Existing Building

1,925 cf, Depth= 4.46"

0.53cfs @ 12.09 hrs, Volume

Runoff

0.00-40.00 hrs, dt=0.05 hrs

SCS, Weighted-CN, Time Span=

Runoff by SCS TR-20 method, UH
Type 1l 24-hr 10-yr Rainfall

=4.70"

CN Description

Area (sf)

Roofs, HSG C, Existing Building

100.00% Impervious Area

98

5,175
5,175
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Printed 12/22/2017

Type Il 24-hr 10-yr Rainfall

Prepared by Lynnfield Engineering Inc.

PROPOSED 12-22-17

Page 74
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Summary for Subcatchment 200: 200 - Portion of Proposed Building Tenant A to Rain Garden #2

0.00-40.00 hrs, dt=0.05 hrs

784 cf, Depth= 4.46"

SCS, Weighted-CN, Time Span

4.70"

0.22cfs@ 12.09 hrs, Volume

CN Description

Area (sf)

Runoff by SCS TR-20 method, UH
Type 1l 24-hr 10-yr Rainfall

Runoff

Roofs, HSG C, Half Prop. Building A

100.00% Impervious Area

98

2,107
2,107

*

— T
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Direct Entry,

(cfs)
Hydrograph
B

Slope Velocity Capacity Description
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(ft/ft)
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Type Il 24-hr 10-yr Rainfall

PROPOSED 12-22-17

Printed 12/22/2017

Prepared by Lynnfield Engineering Inc.
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Summary for Subcatchment 201: 201 - Pavement

792 cf, Depth= 4.35"

0.22cfs@ 12.09 hrs, Volume

Runoff

0.00-40.00 hrs, dt=0.05 hrs

SCS, Weighted-CN, Time Span

=4.70"

Runoff by SCS TR-20 method, UH
Type 1l 24-hr 10-yr Rainfall

CN Description

Area (sf)

>75% Grass cover, Good, HSG C

Paved parking, HSG C

98
74

2,098
89
2,187

97 Weighted Average

4.07% Pervious Area

89
2,098

95.93% Impervious Area

(cfs)

(ft/sec)

(ft/ft)

Slope Velocity Capacity Description

(feet)

Tc Length

(min)

Direct Entry,

6.0

Subcatchment 201: 201 - Pavement

Hydrograph
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Page 76

Printed 12/22/2017

4.46"

Type Il 24-hr 10-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

614 cf, Depth

Direct Entry,
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PROPOSED 12-22-17

Summary for Subcatchment 202: 202 - Pavement

0.17cfs @ 12.09 hrs, Volume

Runoff

SCS, Weighted-CN, Time Span

=4.70"

Runoff by SCS TR-20 method, UH
Type 1l 24-hr 10-yr Rainfall

CN Description

Area (sf)

Paved parking, HSG C

98

1,651

100.00% Impervious Area

1,651

(cfs)

(ft/sec)

(ft/ft)

Slope Velocity Capacity Description

(feet)

Tc Length

(min)

6.0

Hydrograph
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Page 77

Printed 12/22/2017

4.35"

Type Il 24-hr 10-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

1,816 cf, Depth

Direct Entry,

(cfs)

SCS, Weighted-CN, Time Span

4.70"
(ft/sec)
Subcatchment 203: 203 - Pavement

>75% Grass cover, Good, HSG C

97 Weighted Average
96.69% Impervious Area

Paved parking, HSG C

Summary for Subcatchment 203: 203 - Pavement
3.31% Pervious Area

Slope Velocity Capacity Description

051 cfs@ 12.09 hrs, Volume

(ft/ft)

98

CN Description
74

Area (sf)

4,847

166

5,013

166

4,847
Tc Length
(feet)

(min)
6.0

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

PROPOSED 12-22-17

Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

Type 1l 24-hr 10-yr Rainfall

Runoff

Time (hours)

— -

i el Bl

1011121314151617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

(sy0) mo4



4.70"

Page 78
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Type Il 24-hr 10-yr Rainfall

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Prepared by Lynnfield Engineering Inc.

PROPOSED 12-22-17

Summary for Subcatchment 204: 204 - Pavement

1,790 cf, Depth= 4.46"

0.50cfs @ 12.09 hrs, Volume

Runoff

0.00-40.00 hrs, dt=0.05 hrs

SCS, Weighted-CN, Time Span=

Runoff by SCS TR-20 method, UH
Type 1l 24-hr 10-yr Rainfall

=4.70"

CN Description

Area (sf)

Paved parking, HSG C

98

4,813

100.00% Impervious Area

4,813
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Printed 12/22/2017

Type Il 24-hr 10-yr Rainfall

Prepared by Lynnfield Engineering Inc.

PROPOSED 12-22-17

Page 79
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0.00-40.00 hrs, dt=0.05 hrs

1,294 cf, Depth= 4.46"

SCS, Weighted-CN, Time Span

4.70"

Summary for Subcatchment 205: 205 - Pavement

0.36cfs @ 12.09 hrs, Volume

Runoff by SCS TR-20 method, UH
Type 1l 24-hr 10-yr Rainfall

Runoff

CN Description

Area (sf)

Paved parking, HSG C

98

3,480

100.00% Impervious Area

3,480

(cfs)

Slope Velocity Capacity Description
(ft/sec)

(feet) (ft/ft)

Tc Length

(min)

Direct Entry,

6.0
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Subcatchment 205: 205 - Pavement
Hydrograph

— T

— -

|
-r-

|

-

hr

-4 - -

- -

0.36 cfs

— -+ -

- -+ -F

N

|
4

|
-

| |

L =
| |
| |

-t - -

|
-
|
-
|
-
|

|
+
|
+
|
T
|

(A
_L_L
o
-+ -F
o
(N
L1
[
-
[
-ror
Lo
[
L
[
-r-r
[
[
Lo
[
-t -
o
(A
_L_L
o
-+ -F
[
-ror
L1
[
-
[
-ror
Lo
[
L
[
-r-r
[
[
Ll
o
[
TOror
Lo L1
[
[
LoL o
[

T,
9 1011121314151617 18 19 2021 22 23 24 2526 27 28 29 3031 32 33 34 3536 37 38 39 40

- T

I

Time (hours)



4.70"

Page 80

Printed 12/22/2017

4.46"

Type Il 24-hr 10-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

1,912 cf, Depth

Direct Entry,

(cfs)

SCS, Weighted-CN, Time Span

4.70"
(ft/sec)
Subcatchment 206: 206 - Pavement

100.00% Impervious Area

Summary for Subcatchment 206: 206 - Pavement
Paved parking, HSG C

0.53cfs @ 12.09 hrs, Volume
Slope Velocity Capacity Description
(ft/ft)

CN Description
98

5,141
5,141
(feet)

Area (sf)
Tc Length

(min)
6.0

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

PROPOSED 12-22-17

Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

Type 1l 24-hr 10-yr Rainfall

Runoff
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Page 81

Printed 12/22/2017

Type Il 24-hr 10-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

997 cf, Depth= 4.46"

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

4.70"
(ft/sec)
Subcatchment 207: 207 - Pavement

100.00% Impervious Area

Summary for Subcatchment 207: 207 - Pavement
Paved parking, HSG C

0.28cfs @ 12.09 hrs, Volume
Slope Velocity Capacity Description
(ft/ft)

CN Description
98

Area (sf)
2,680
2,680

Tc Length
(feet)

(min)
6.0

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

PROPOSED 12-22-17

Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

Type 1l 24-hr 10-yr Rainfall

Runoff
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Page 82

Printed 12/22/2017

Type Il 24-hr 10-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

1,595 cf, Depth= 4.46"

Direct Entry,
Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

4.70"
(ft/sec)

100.00% Impervious Area

Roofs, HSG C
Roofs, HSG C
98 Weighted Average

(ft/ft)

Subcatchment 208: 208 - Proposed Building Tenant B

0.44 cfs @ 12.09 hrs, Volume
Slope Velocity Capacity Description

CN Description

98
98

0

Summary for Subcatchment 208: 208 - Proposed Building Tenant B
Area (sf)
4,287
4,287
4,287
Tc Length
(feet)

(min)
6.0

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

PROPOSED 12-22-17

Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

Type 1l 24-hr 10-yr Rainfall

Runoff
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Page 83

Printed 12/22/2017

Type Il 24-hr 10-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

1,246 cf, Depth= 3.00"

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

470"
(ft/sec)

Unconnected pavement, HSG C

Unconnected roofs, HSG C

Rain Garden Surface Area
84 Weighted Average

79 50-75% Grass cover, Fair, HSG C
59.20% Pervious Area
40.80% Impervious Area
100.00% Unconnected

(ft/ft)

0.39cfs @ 12.09 hrs, Volume
Slope Velocity Capacity Description

CN Description

65
98
98

876
2,078
84
1,952
4,990
2,954
2,036
2,036
(feet)

J—
[
|

-

Time (hours)
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Prepared by Lynnfield Engineering Inc.

PROPOSED 12-22-17

mary for Subcatchment 209: 209 - Portion of Proposed Building Tentant A, Rain Garden #2, Lawn, and V

Runoff by SCS TR-20 method, UH
Type 1l 24-hr 10-yr Rainfall

Runoff

Area (sf)

Tc Length

(min)

6.0

Subcatchment 209: 209 - Portion of Proposed Building Tentant A, Rain Garden #2, Lawn, and Walkwa

(sy0) mol4
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Page 84

Printed 12/22/2017

1.46"

40.00 hrs, dt=0.05 hrs
7.0 fps

Type Il 24-hr 10-yr Rainfall
0.00

0.240 P2=3.22"

5,457 cf, Depth

Time Span

CN

Sheet Flow,

Grass: Dense n

Shallow Concentrated Flow,
Short Grass Pasture Kv

(cfs)
Hydrograph

SCS, Weighted

4.70"

(ft/sec)
0.18
1.33

Brush, Good, HSG C, Wetland Brush

65 Weighted Average
100.00% Pervious Area

Brush, Good, HSG C
Slope Velocity Capacity Description

1.40cfs @ 12.16 hrs, Volume
65
(ft/ft)

65

CN Description
Subcatchment 210: 210 - Existing South features remaining to DP2

100 0.0600
110 0.0360

210 Total

Summary for Subcatchment 210: 210 - Existing South features remaining to DP2
Area (sf)
35,498
9,437
44,935
44,935
(feet)

Tc Length

(min)
9.2

14
10.6
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Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

Type 1l 24-hr 10-yr Rainfall

Runoff

*

146
210
nin
=65

gth=
6
CN

0

4

ype
e
e
C

D
L
T

A
f
low

1
n
0
R

N

9 10111213141516 1718192021 22 23 24 2526 27 28 29 30 31 32 33 34 35 36 37 38 39 40

c
v
g

1.

(s40) mol4
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Type Il 24-hr 10-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

341 cf, Depth= 2.13"

Direct Entry,
Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

4.70"
(ft/sec)

Subcatchment 300: 300 - Lawn East to DP3

>75% Grass cover, Good, HSG C

100.00% Pervious Area

(ft/ft)

Slope Velocity Capacity Description

0.11cfs@ 12.10 hrs, Volume
CN Description

Summary for Subcatchment 300: 300 - Lawn East to DP3
74

Area (sf)
1,921
1,921

Tc Length
(feet)

(min)
6.0

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

PROPOSED 12-22-17

Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

Type 1l 24-hr 10-yr Rainfall

Runoff
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0.0 min
0.900

Printed 12/22/2017

0%, Lag
0.900

for 10-yr event

0.0095'" Cc

(Dynamic Tailwater)

Type Il 24-hr 10-yr Rainfall

792 cf, Atten

792 cf
792 cf

16.86' TW=16.68'

0.00-40.00 hrs, dt=0.05 hrs

CPP, projecting, no headwall, Ke

Inlet / Outlet Invert= 16.60'/ 16.40' S

Pond CB1: PCB1

Hydrograph

Round Culvert
0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Summary for Pond CB1: PCB1

Outlet Devices
12.0"

L=21.0'

n

Invert

16.60'
0.20 cfs @ 12.09 hrs HW

2,187 sf, 95.93% Impervious, Inflow Depth = 4.35"
Culvert (Outlet Controls 0.20 cfs @ 1.82 fps)

0.22cfs@ 12.09 hrs, Volume

0.22cfs@ 12.09 hrs, Volume
0.22cfs@ 12.09 hrs, Volume

Primary

#1
1=

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Routing by Dyn-Stor-Ind method, Time Span
Peak Elev=16.87' @ 12.10 hrs

Prepared by Lynnfield Engineering Inc.
Flood Elev= 19.50'

PROPOSED 12-22-17
Device Routing
Primary OutFlow Max

Inflow Area
Inflow
Outflow
Primary
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Pond CB1: PCB1

Stage-Area-Storage

Flood Elevation —]
[ Storage
194"
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Summary for Pond CB2: PCB2

Inflow Area = 1,651 sf,100.00% Impervious, Inflow Depth = 4.46" for 10-yr event
Inflow = 0.17cfs@ 12.09 hrs, Volume= 614 cf

Outflow = 0.17cfs @ 12.09 hrs, Volume= 614 cf, Atten=0%, Lag= 0.0 min
Primary = 0.17cfs@ 12.09 hrs, Volume= 614 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev=16.84' @ 12.11 hrs
Flood Elev= 19.50'

Device Routing Invert Outlet Devices
#1  Primary 16.60' 12.0" Round Culvert
L=21.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 16.60' / 16.40" S=0.0095'/" Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=0.15 cfs @ 12.09 hrs HW=16.83' TW=16.68" (Dynamic Tailwater)
T 1=culvert (Outlet Controls 0.15 cfs @ 1.60 fps)

Pond CB2: PCB2

Hydrograph
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Pond CB2: PCB2

Stage-Area-Storage

Flood Elevation —]
[ Storage
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Printed 12/22/2017

Type Il 24-hr 10-yr Rainfall

Prepared by Lynnfield Engineering Inc.

PROPOSED 12-22-17
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for 10-yr event

1,816 cf

Summary for Pond CB3: PCB3

5,013 sf, 96.69% Impervious, Inflow Depth = 4.35"

0.51cfs@ 12.09 hrs, Volume
051 cfs@ 12.09 hrs, Volume

Inflow Area
Inflow

0.0 min

0%, Lag

1,816 cf, Atten

Outflow
Primary

816 cf

1

Volume=

051cfs@ 12.09 hrs

, dt=0.05 hrs

= 0.00-40.00 hrs

, Time Span

Ind method

Peak Elev=18.53' @ 12.17 hrs

-Stor-
Flood Elev= 20.70'

Routing by Dyn

Outlet Devices

Invert
17.90'

Device Routing

Round Culvert

12.0"

Primary

#1

=0.900
=0.900

0.0063'" Cc

CPP, projecting, no headwall, Ke

Inlet / Outlet Invert=17.90'/ 17.50' S

L=64.0'

0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

n=

(Dynamic Tailwater)

18.51' Tw=18.44'

0.36 cfs @ 12.09 hrs HW

Culvert (Outlet Controls 0.36 cfs @ 1.03 fps)

Primary OutFlow Max
1

Pond CB3: PCB3

R L e ~

0123456 78 910111213141516171819202122232425262728293031323334353637383940
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Pond CB3: PCB3

Stage-Area-Storage

Flood Elevation —]
[ Storage
20
3
2
c
o
T
S S e
o
w 19-¢
18§

Storage (cubic-feet)



=4.70"

Type Il 24-hr 10-yr Rainfall

PROPOSED 12-22-17

Printed 12/22/2017

Prepared by Lynnfield Engineering Inc.

Page 92

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Summary for Pond CB4: PCB4

= 0.0 min

for 10-yr event
0%, Lag

790 cf

1,790 cf
1,790 cf, Atten
1

, Volume

4,813 sf,100.00% Impervious, Inflow Depth = 4.46"

0.50cfs@ 12.09 hrs, Volume
0.50cfs @ 12.09 hrs, Volume

0.50cfs@ 12.09 hrs

Inflow Area
Inflow
Outflow
Primary

, dt=0.05 hrs

, Time Span= 0.00-40.00 hrs

Ind method

Peak Elev=15.51' @ 12.10 hrs

-Stor-
Flood Elev= 17.80'

Routing by Dyn

Outlet Devices

Invert
15.10'

Device Routing

0.900

CPP, projecting, no headwall, Ke

Inlet / Outlet Invert= 15.10'/ 14.30' S

Round Culvert

12.0"
L=94.0'

Primary

#1

0.0085'/* Cc=0.900

0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

n=

(Dynamic Tailwater)

15.50" TwW=14.97

0.45 cfs @ 12.09 hrs HW

Culvert (Outlet Controls 0.45 cfs @ 2.26 fps)

Primary OutFlow Max
1

Pond CB4: PCB4

Hydrograph

- - e ~

055
045}
035"
0154
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Pond CB4: PCB4

Stage-Area-Storage

Flood Elevation —]

Elevation (feet)

16+

Storage (cubic-feet)
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Summary for Pond CB5: PCB5

Inflow Area = 3,480 sf,100.00% Impervious, Inflow Depth = 4.46" for 10-yr event
Inflow = 0.36 cfs @ 12.09 hrs, Volume= 1,294 cf

Outflow = 0.36cfs @ 12.09 hrs, Volume= 1,294 cf, Atten=0%, Lag= 0.0 min
Primary = 0.36 cfs @ 12.09 hrs, Volume= 1,294 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev=15.22' @ 12.11 hrs
Flood Elev= 17.60'

Device Routing Invert Outlet Devices
#1  Primary 14.80' 12.0" Round Culvert
L=93.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 14.80' / 14.30' S=0.0054"'/" Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=0.31 cfs @ 12.09 hrs HW=15.21" TW=14.97" (Dynamic Tailwater)
T 1=culvert (Outlet Controls 0.31 cfs @ 1.51 fps)

Pond CB5: PCB5
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Pond CB5: PCB5

Stage-Area-Storage

Flood Elevation —]
[ Storage
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Printed 12/22/2017

Type Il 24-hr 10-yr Rainfall
for 10-yr event

Summary for Pond CB6: PCB6

5,141 sf,100.00% Impervious, Inflow Depth = 4.46"

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

PROPOSED 12-22-17
Prepared by Lynnfield Engineering Inc.

Inflow Area

=5
S E
- - Ex
m ow @O
o o
= I~
o o o MI” | | | | | | | | | | |
1 I 9 \\J\\ﬁ\ﬁ\\ﬂl\\A\t\\ N = = o0
> 88 & ‘:TdﬂlimfﬂmwAVW4T+: g
1 (@) - = e - e R P e e 2
, S.< T - d2a>209d  NE
;S . = - \\L\\A-\\O\rlkwmwgw N~ IR ~
=) O - o | | | | u : O, | ™
o o — = P \2ﬂ\\4\ \\T_\\\ it >—<Gul niil el ©
1 l oL e | |- ,: | | A v | | O, | @
c vamo R mn < \,\\H\LJ T 9
o) O o c - --==- - [ <
=1 RTIE =T T R LAY ¢ ) BN [ o
= —_
< 2 swe 2 2 | O = . c S
i o .W- £ I i il S B e e e “
coo 34 FQc o |l = O o
S9% S oy <« 1 L\ o
Q00 53¢ 9 2
)OO od e A4 s
A5 R =T ©o | =& Q
; 3 = o o Y
%) = =T 2= ©
= c o w = o | N
< e a &
o — Cld <SS = - <
o (O] Ie5) o™ . . N
o V.mﬁ_u_.mla o © | Q
f— - = mMm - —
TRl 5 S50 0 o> ~ o _ B
QOO 4 O ->5 ~ O af b <3
EEE O u acE =29 S 2
g o] e - [oX T = ! Q<
233 o olck =R I = 2 Se
°S00 | s|s020 o Z 2| a2
>>> [ <&} 0- > M _.I2 o .WJ \\\\\\\\\\\\\\\\\\\\\\\\\\ - =
- e - m o ROOl N T N
0n non = Y o oy -t LD ©
- 00~ A
EEE O Slofzs S© - ;
o N Xe) Sl =1 L
Soo E Ol«aEc <% - 3
SR <l ©2 . 5
i, 53 2o R :
80® L££ 2z|l& S o - Ho 3
0 0w ﬂh == @ o ” 5
c oA
ToOo  Ed S E IR O S SO ;
R oV o |
muu%muu c - MC ~
oo £ S S S ©
cooS 1@ Ss | ©
— - - o
Q_UM.VW ol > an \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ <
ey cl = oYy, 0 ™
n02 = (] —_— —
> N e L., @ ——
o AN 3lE 5T o
y__ > xXio O S N N N N N N N N N N
=> ogu A B 2 2 T 8 2 8 & 89 Z 8 °
=20 .mﬁd Bl — ap__V s © 5 ©° 5 ° s ©° 5 ° 3
— o - —
oE & > © 9 S| # £ (sy0) mol4
€3z &8¢ 8 &
= L



PROPOSED 12-22-17 Type 11l 24-hr 10-yr Rainfall=4.70"

Prepared by Lynnfield Engineering Inc. Printed 12/22/2017
HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC Page 97

Pond CB6: PCB6

Stage-Area-Storage

Flood Elevation —]
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for 10-yr event
997 cf

Summary for Pond CB7: PCB7

2,680 sf,100.00% Impervious, Inflow Depth = 4.46"

0.28 cfs @ 12.09 hrs, Volume
0.28cfs @ 12.09 hrs, Volume

Inflow Area
Inflow

0.0 min

0%, Lag

997 cf, Atten
997 cf

Outflow
Primary

0.28 cfs @ 12.09 hrs, Volume

0.00-40.00 hrs, dt=0.05 hrs

Routing by Dyn-Stor-Ind method, Time Span
Peak Elev=19.32' @ 12.12 hrs

Flood Elev= 21.60'

Outlet Devices

Invert
18.90'

Device Routing

Round Culvert

12.0"

Primary

#1

0.900

L=11.0

CPP, projecting, no headwall, Ke

0.0091 /" Cc=0.900
0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Inlet / Outlet Invert= 18.90'/ 18.80' S

n

(Dynamic Tailwater)

19.29' TwW=19.26'

0.19 cfs @ 12.09 hrs HW

Culvert (Outlet Controls 0.19 cfs @ 1.00 fps)

Primary OutFlow Max

1=

Pond CB7: PCB7
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Pond CB7: PCB7

Stage-Area-Storage

Flood Elevation —]
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0.0 min

Printed 12/22/2017

Lag

for 10-yr event
0%,

Type Il 24-hr 10-yr Rainfall

5,688 cf
5,688 cf, Atten

0.00-40.00 hrs, dt=0.05 hrs

25,483 sf, 55.96% Impervious, Inflow Depth > 2.68"

0.59cfs@ 12.43 hrs, Volume

Summary for Pond DP1: Design Pont #1_18" RCP Culvert - Northwest
0.59cfs @ 12.43 hrs, Volume

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Prepared by Lynnfield Engineering Inc.
[40] Hint: Not Described (Outflow=Inflow)
Routing by Dyn-Stor-Ind method, Time Span

PROPOSED 12-22-17
Inflow Area

Inflow
Primary

Time (hours)

Hydrograph

7 8 9101112131415161718192021 222324252627 282930313233 34353637 383940

Pond DP1: Design Pont #1_18" RCP Culvert - Northwest

0.254"
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Type Il 24-hr 10-yr Rainfall
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Prepared by Lynnfield Engineering Inc.

PROPOSED 12-22-17

Summary for Pond DP2: Design Pont #2_Wetland-South

[40] Hint: Not Described (Outflow=Inflow)

for 10-yr event

81,284 sf, 40.77% Impervious, Inflow Depth = 1.82"

3.08cfs@ 12.13 hrs, Volume

Inflow Area
Inflow

12,321 cf

0.0 min

Lag=

0%,

= 12,321 cf, Atten

3.08cfs @ 12.13 hrs, Volume

Primary

0.00-40.00 hrs, dt=0.05 hrs

Routing by Dyn-Stor-Ind method, Time Span

Pond DP2: Design Pont #2_Wetland-South

Hydrograph

(sy0) mol4

0123456 78 910111213141516171819202122232425262728293031323334353637383940

Time (hours)
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Type Il 24-hr 10-yr Rainfall
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Prepared by Lynnfield Engineering Inc.

PROPOSED 12-22-17

Summary for Pond DP3: Design Pont #3 _Abutting Lot-East

[40] Hint: Not Described (Outflow=Inflow)

for 10-yr event

0.00% Impervious, Inflow Depth = 2.13"

1,921 sf,
0.11cfs@ 12.10 hrs, Volume

0.11cfs@ 12.10 hrs, Volume

Inflow Area
Inflow

341 cf

0.0 min

0%, Lag

341 cf, Atten

Primary

0O Primary

H Inflow

0.00-40.00 hrs, dt=0.05 hrs

Pond DP3: Design Pont #3_Abutting Lot-East
Hydrograph
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Summary for Pond IS: Infiltration System

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=2)

Inflow Area = 14,215 sf,100.00% Impervious, Inflow Depth = 4.46" for 10-yr event
Inflow = 146 cfs @ 12.09 hrs, Volume= 5,288 cf

Outflow = 0.28cfs @ 11.75 hrs, Volume= 5,288 cf, Atten=81%, Lag= 0.0 min
Discarded = 0.28cfs @ 11.75 hrs, Volume= 5,288 cf

Primary = 0.00cfs@ 0.00 hrs, Volume= Ocf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev=17.47' @ 12.52 hrs Surf.Area= 1,463 sf Storage= 1,244 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 22.2 min ( 771.2 - 749.1)

Volume Invert Avail.Storage Storage Description
#1A 16.10 670 cf 6.28'W x 109.07'L x 3.52'H Field A
2,416 cf Overall - 741 cf Embedded = 1,675 cf x 40.0% Voids
#2A 16.60' 741 cf Contech ChamberMaxx x 15 Inside #1

Effective Size= 49.6"W x 30.0"H => 6.92 sf x 7.12'L = 49.3 cf
Overall Size=51.4"W x 30.3"H x 7.58'L with 0.47' Overlap
Row Length Adjustment= +0.32' x 6.92 sf x 1 rows

#3B 16.10' 601 cf 10.98'W x 59.25'L x 3.52'H Field B
2,294 cf Overall - 793 cf Embedded = 1,502 cf x 40.0% Voids
#4B 16.60' 793 cf Contech ChamberMaxx x 16 Inside #3

Effective Size= 49.6"W x 30.0"H => 6.92 sf x 7.12'L = 49.3 cf
Overall Size=51.4"W x 30.3"H x 7.58'L with 0.47' Overlap
Row Length Adjustment= +0.32' x 6.92 sf x 2 rows

#5C 16.10' 143 cf 2.54'W x 50.00'L x 3.21'H Field C
408 cf Overall - 50 cf Embedded = 358 cf x 40.0% Voids
#6C 17.10' 39cf ADS N-12 12 x 2 Inside #5

Inside= 12.2"W x 12.2"H => 0.81 sf x 20.00'L = 16.2 cf
Outside= 14.5"W x 14.5"H => 1.05 sf x 20.00'L = 20.9 cf
Row Length Adjustment= +8.00' x 0.81 sf x 1 rows

2,986 cf Total Available Storage

Storage Group A created with Chamber Wizard
Storage Group B created with Chamber Wizard
Storage Group C created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Discarded 16.10' 8.270 in/hr Exfiltration over Surface area Phase-In=0.01'
#2  Primary 17.90° 12.0" Round Culvert

L=66.0" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 17.90'/ 16.50' S=0.0212"'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
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glscarded OutFlow Max=0.28 cfs @ 11.75 hrs HW=16.14" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.28 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=16.10" TW=0.00' (Dynamic Tailwater)
2=Culvert ( Controls 0.00 cfs)
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Pond IS: Infiltration System - Chamber Wizard Field A

Chamber Model = Contech ChamberMaxx (Contech® ChamberMaxx®)
Effective Size= 49.6"W x 30.0"H => 6.92 sf x 7.12'L = 49.3 cf

Overall Size=51.4"W x 30.3"H x 7.58'L with 0.47' Overlap

Row Length Adjustment= +0.32' x 6.92 sf x 1 rows

15 Chambers/Row x 7.12' Long +0.32' Row Adjustment = 107.07' Row Length +12.0" End Stone x 2 =
109.07' Base Length

1 Rows x 51.4" Wide + 12.0" Side Stone x 2 = 6.28' Base Width

6.0" Base + 30.3" Chamber Height + 6.0" Cover = 3.52' Field Height

15 Chambers x 49.3 cf +0.32' Row Adjustment x 6.92 sf x 1 Rows = 741.1 cf Chamber Storage
2,415.8 cf Field - 741.1 cf Chambers = 1,674.7 cf Stone x 40.0% Voids = 669.9 cf Stone Storage
Chamber Storage + Stone Storage = 1,411.0 cf = 0.032 af

Overall Storage Efficiency = 58.4%

Overall System Size = 109.07' x 6.28' x 3.52'

15 Chambers

89.5 cy Field
62.0 cy Stone
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Pond IS: Infiltration System - Chamber Wizard Field B

Chamber Model = Contech ChamberMaxx (Contech® ChamberMaxx®)
Effective Size= 49.6"W x 30.0"H => 6.92 sf x 7.12'L = 49.3 cf

Overall Size=51.4"W x 30.3"H x 7.58'L with 0.47' Overlap

Row Length Adjustment= +0.32' x 6.92 sf x 2 rows

51.4" Wide + 5.0" Spacing = 56.4" C-C Row Spacing

8 Chambers/Row x 7.12' Long +0.32' Row Adjustment = 57.25' Row Length +12.0" End Stone x 2 =
59.25' Base Length

2 Rows x 51.4" Wide + 5.0" Spacing x 1 + 12.0" Side Stone x 2 = 10.98' Base Width

6.0" Base + 30.3" Chamber Height + 6.0" Cover = 3.52' Field Height

16 Chambers x 49.3 cf +0.32' Row Adjustment x 6.92 sf x 2 Rows = 792.6 c¢f Chamber Storage
2,294.1 cf Field - 792.6 cf Chambers = 1,501.5 cf Stone x 40.0% Voids = 600.6 cf Stone Storage
Chamber Storage + Stone Storage = 1,393.2 cf = 0.032 af

Overall Storage Efficiency = 60.7%

Overall System Size =59.25' x 10.98' x 3.52'

16 Chambers

85.0 cy Field
55.6 cy Stone




PROPOSED 12-22-17 Type 11l 24-hr 10-yr Rainfall=4.70"

Prepared by Lynnfield Engineering Inc. Printed 12/22/2017
HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC Page 107

Pond IS: Infiltration System - Chamber Wizard Field C

Chamber Model = ADS N-12 12 (ADS N-12® Pipe)
Inside= 12.2"W x 12.2"H => 0.81 sf x 20.00'L = 16.2 cf
Outside= 14.5"W x 14.5"H => 1.05 sf x 20.00'L = 20.9 cf
Row Length Adjustment= +8.00" x 0.81 sf x 1 rows

2 Chambers/Row x 20.00' Long +8.00' Row Adjustment = 48.00' Row Length +12.0" End Stone x 2 =
50.00' Base Length

1 Rows x 14.5" Wide + 8.0" Side Stone x 2 = 2.54' Base Width

12.0" Base + 14.5" Chamber Height + 12.0" Cover = 3.21' Field Height

2 Chambers x 16.2 cf +8.00' Row Adjustment x 0.81 sf x 1 Rows = 38.9 cf Chamber Storage
2 Chambers x 20.9 cf +8.00' Row Adjustment x 1.05 sf x 1 Rows = 50.2 cf Displacement

407.9 cf Field - 50.2 cf Chambers = 357.7 cf Stone x 40.0% Voids = 143.1 cf Stone Storage

Chamber Storage + Stone Storage = 181.9 cf = 0.004 af
Overall Storage Efficiency = 44.6%
Overall System Size = 50.00' x 2.54' x 3.21'

2 Chambers
15.1 cy Field
13.2 cy Stone
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Pond IS: Infiltration System

Hydrograph

[ Discarded
O Primary

E Inflow
[ Outflow

4

(sy0) mol4

0.00

/7//////////////////////////////////////////////////////////////

|22

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

4 6 8

2

Time (hours)

Pond IS: Infiltration System
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0.0 min
0.900
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0%, Lag
0.900

for 10-yr event

0.0059 " Cc

(Dynamic Tailwater)

Type Il 24-hr 10-yr Rainfall

1,407 cf, Atten

1,407 cf
1,407 cf

16.68' TwW=16.29'

0.00-40.00 hrs, dt=0.05 hrs

CPP, projecting, no headwall, Ke

Inlet / Outlet Invert= 16.30'/ 15.80' S

Round Culvert

Hydrograph

0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
Pond MH1: PDMH1

Outlet Devices

12.0"
L= 85.0'

Summary for Pond MH1: PDMH1
n

Invert

16.30'
0.35cfs @ 12.09 hrs HW

3,838 sf, 97.68% Impervious, Inflow Depth = 4.40"
Culvert (Outlet Controls 0.35 cfs @ 1.93 fps)

0.39cfs@ 12.09 hrs, Volume
0.39cfs @ 12.09 hrs, Volume

0.39cfs@ 12.09 hrs, Volume

Primary

#1
1=

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Routing by Dyn-Stor-Ind method, Time Span
Peak Elev=16.68' @ 12.10 hrs

Prepared by Lynnfield Engineering Inc.
Flood Elev= 20.20'

PROPOSED 12-22-17
Device Routing
Primary OutFlow Max

Inflow Area
Inflow
Outflow
Primary
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Pond MH1: PDMH1
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Page 111

Printed 12/22/2017

for 10-yr event

Type Il 24-hr 10-yr Rainfall
3.28"

Inflow Depth

Summary for Pond MH2: PDMH2

13,841 sf, 76.82% Impervious,

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

PROPOSED 12-22-17
Prepared by Lynnfield Engineering Inc.

Inflow Area
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Pond MH2: PDMH2

Stage-Area-Storage

Flood Elevation —]
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Printed 12/22/2017

for 10-yr event

Type Il 24-hr 10-yr Rainfall
3.28"

Inflow Depth

Summary for Pond MH3: PDMH3

13,841 sf, 76.82% Impervious,

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

PROPOSED 12-22-17
Prepared by Lynnfield Engineering Inc.

Inflow Area
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Pond MH3: PDMH3

Stage-Area-Storage

Flood Elevation —]
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Summary for Pond MH4: PDMH4

Inflow Area = 22,134 sf, 85.50% Impervious, Inflow Depth = 3.72" for 10-yr event
Inflow = 1.84cfs @ 12.10 hrs, Volume= 6,864 cf

Outflow = 1.84cfs @ 12.10 hrs, Volume= 6,864 cf, Atten=0%, Lag= 0.0 min
Primary = 1.46cfs @ 12.10 hrs, Volume= 6,424 cf

Secondary = 0.39cfs @ 12.11 hrs, Volume= 440 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev=14.99' @ 12.11 hrs
Flood Elev= 21.00'

Device Routing Invert Outlet Devices

#1  Primary 14.20° 12.0" Round Culvert
L=6.0" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 14.20'/ 14.10' S=0.0167 '/ Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
#2  Secondary 14.20° 12.0" Round Culvert
L=8.0'" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 14.20'/ 13.70' S=0.0625"'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
#3  Device 2 14.55" 0.5'long Sharp-Crested Rectangular Weir 2 End Contraction(s)

Primary OutFlow Max=1.36 cfs @ 12.10 hrs HW=14.98' TW=14.69' (Dynamic Tailwater)
1=Culvert (Inlet Controls 1.36 cfs @ 2.07 fps)

econdary OutFlow Max=0.38 cfs @ 12.11 hrs HW=14.98' TW=14.48" (Dynamic Tailwater)
=Culvert (Passes 0.38 cfs of 1.56 cfs potential flow)
3=Sharp-Crested Rectangular Weir (Weir Controls 0.38 cfs @ 2.14 fps)
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Type Il 24-hr 10-yr Rainfall

Prepared by Lynnfield Engineering Inc.
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Pond MH4: PDMH4

Hydrograph
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0.0 min
0.900

Printed 12/22/2017

0.900

for 10-yr event
0%, Lag

0.0087'" Cc

(Dynamic Tailwater)

Type Il 24-hr 10-yr Rainfall
3.72"

864 cf
0.00'

6,864 cf
6,864 cf, Atten
dt=0.05 hrs

6

40.00 hrs
14.49' TW

0.00
CPP, projecting, no headwall, Ke

Inlet / Outlet Invert= 13.60'/ 13.40' S

Round Culvert

Volume
Pond MH5: PDMH5

Hydrograph

0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Outlet Devices

12.0"
L=23.0'

Summary for Pond MH5: PDMH5
n

Time Span

Invert
13.60'
1.84 cfs @ 12.10 hrs HW

22,134 sf, 85.50% Impervious, Inflow Depth
Culvert (Barrel Controls 1.84 cfs @ 3.31 fps)

1.84cfs @ 12.10 hrs, Volume
1.84cfs @ 12.10 hrs, Volume

1.84cfs@ 12.10 hrs

Ind method

Peak Elev=14.49' @ 12.10 hrs

-Stor-
Flood Elev= 21.40'

Primary

#1
1=

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Prepared by Lynnfield Engineering Inc.

PROPOSED 12-22-17
Primary OutFlow Max

Routing by Dyn
Device Routing

Inflow Area

Inflow
Outflow

Primary

Time (hours)
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Pond MH5: PDMH5
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0.0 min
0.900

Printed 12/22/2017

0%, Lag
0.900

for 10-yr event

0.0050 /" Cc

(Dynamic Tailwater)

Type Il 24-hr 10-yr Rainfall

2,696 cf, Atten

2,696 cf
2,696 cf

19.92' TwW=19.26'

CPP, projecting, no headwall, Ke

0.00-40.00 hrs, dt=0.05 hrs
Inlet / Outlet Invert= 19.40'/ 18.80' S

Round Culvert

0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
Pond MH6: PDMH6

Outlet Devices

L=120.0'

12.0"

Summary for Pond MH6: PDMH6
n

Invert

19.40'
0.71 cfs @ 12.09 hrs HW

7,248 sf,100.00% Impervious, Inflow Depth = 4.46"
Culvert (Outlet Controls 0.71 cfs @ 2.52 fps)

0.75cfs@ 12.09 hrs, Volume
0.75cfs @ 12.09 hrs, Volume
0.75cfs@ 12.09 hrs, Volume

Primary

#1
1=

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Routing by Dyn-Stor-Ind method, Time Span
Peak Elev=19.93' @ 12.09 hrs

Prepared by Lynnfield Engineering Inc.
Flood Elev= 23.80'

PROPOSED 12-22-17
Device Routing
Primary OutFlow Max

Inflow Area
Inflow
Outflow
Primary

Time (hours)
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Pond MH6: PDMH6

Stage-Area-Storage

Flood Elevation —]
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Summary for Pond MH7: PDMH7

Inflow Area = 9,928 sf,100.00% Impervious, Inflow Depth = 4.46" for 10-yr event
Inflow = 1.02cfs @ 12.09 hrs, Volume= 3,693 cf

Outflow = 1.02cfs @ 12.09 hrs, Volume= 3,693 cf, Atten=0%, Lag= 0.0 min
Primary = 0.83cfs@ 12.09 hrs, Volume= 3,537 cf

Secondary = 0.20cfs @ 12.09 hrs, Volume= 156 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev=19.26' @ 12.09 hrs
Flood Elev=21.80'

Device Routing Invert Outlet Devices

#1  Primary 18.70' 12.0" Round Culvert
L=10.0" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 18.70' / 18.60' S=0.0100'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
#2  Secondary 18.70' 12.0" Round Culvert
L=10.0" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 18.70'/ 18.20' S=0.0500'/' Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
#3  Device 2 19.00" 0.5'long Sharp-Crested Rectangular Weir 2 End Contraction(s)

Primary OutFlow Max=0.81 cfs @ 12.09 hrs HW=19.26' TW=18.97" (Dynamic Tailwater)
1=Culvert (Barrel Controls 0.81 cfs @ 2.60 fps)

econdary OutFlow Max=0.19 cfs @ 12.09 hrs HW=19.26' TW=18.88' (Dynamic Tailwater)
=Culvert (Passes 0.19 cfs of 0.90 cfs potential flow)
3=Sharp-Crested Rectangular Weir (Weir Controls 0.19 cfs @ 1.65 fps)
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PROPOSED 12-22-17
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Pond MH7: PDMH7

Hydrograph
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Printed 12/22/2017

Prepared by Lynnfield Engineering Inc.

Page 123
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Summary for Pond MH8: PDMH8
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for 10-yr event
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, dt=0.05 hrs

, Time Span= 0.00-40.00 hrs

Ind method

Peak Elev=18.90' @ 12.09 hrs

-Stor-
Flood Elev= 22.00'

Routing by Dyn

Outlet Devices

Invert
18.10'

Device Routing

12.0" Round Culvert

Primary

#1

0.900

Ke=

9.0' CPP, projecting, no headwall
Inlet / Outlet Invert= 18.10'/ 18.00" S

L

0.0111'/" Cc=0.900

0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

n

18.88' TW=16.88" (Dynamic Tailwater)
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Pond MH8: PDMHS8
Stage-Area-Storage
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Summary for Pond RG1: Rain Garden #1

Inflow Area = 25,212 sf, 56.56% Impervious, Inflow Depth = 3.15" for 10-yr event
Inflow = 2.02cfs@ 12.09 hrs, Volume= 6,621 cf

Outflow = 0.59cfs @ 12.44 hrs, Volume= 5,640 cf, Atten=71%, Lag=20.8 min
Primary = 0.59cfs @ 12.44 hrs, Volume= 5,640 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev=15.88' @ 12.44 hrs Surf.Area= 5,843 sf Storage= 2,948 cf
Flood Elev= 16.70' Surf.Area= 6,703 sf Storage= 6,272 cf

Plug-Flow detention time= 187.7 min calculated for 5,640 cf (85% of inflow)
Center-of-Mass det. time= 123.3 min ( 921.9 - 798.6)

Volume Invert Avail.Storage Storage Description
#1 15.30 6,272 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
15.30 4,439 288.0 0 0 4,439
16.00 6,173 327.0 3,698 3,698 6,360
16.30 6,569 334.0 1,911 5,609 6,741
16.40 6,703 337.0 664 6,272 6,905
Device Routing Invert Outlet Devices
#1  Primary 15.35" 8.0" Round Culvert X 2.00

L=65.0' CPP, mitered to conform to fill, Ke= 0.700
Inlet / Outlet Invert= 15.35'/ 15.00' S=0.0054"'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf

#2  Device 1 15.50" 4.0" Vert. Orifice/Grate X 3.00 C=0.600
#3 Device 1 15.80" 4.0" Vert. Orifice/Grate C=0.600
#4  Device 1 16.10' 24.0" x 24.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads

rimary OutFlow Max=0.59 cfs @ 12.44 hrs HW=15.88" TW=0.00' (Dynamic Tailwater)
T 1-culvert (Passes 0.59 cfs of 1.09 cfs potential flow)
2=0rifice/Grate (Orifice Controls 0.58 cfs @ 2.20 fps)
3=0rifice/Grate (Orifice Controls 0.01 cfs @ 0.93 fps)
4=Qrifice/Grate ( Controls 0.00 cfs)
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Pond RG1: Rain Garden #1

Hydrograph
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Summary for Pond RG2: Rain Garden #2

[80] Warning: Exceeded Pond CB3 by 0.22' @ 24.45 hrs (0.11 cfs 1,130 cf)

Inflow Area = 10,003 sf, 68.81% Impervious, Inflow Depth = 3.67" for 10-yr event
Inflow = 0.90cfs @ 12.09 hrs, Volume= 3,063 cf

Outflow = 0.68cfs @ 12.16 hrs, Volume= 2,373 cf, Atten=25%, Lag= 4.6 min
Primary = 0.68cfs@ 12.16 hrs, Volume= 2,373 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev=18.49' @ 12.16 hrs Surf.Area= 931 sf Storage= 1,028 cf
Flood Elev=19.00" Surf.Area= 1,118 sf Storage= 1,546 cf

Plug-Flow detention time= 157.8 min calculated for 2,373 cf (77% of inflow)
Center-of-Mass det. time= 75.9 min ( 855.7 - 779.8)

Volume Invert Avail.Storage Storage Description
#1 17.00' 2,934 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
17.00 468 89.0 0 0 468
18.00 765 108.0 610 610 782
19.00 1,118 127.0 936 1,546 1,156
20.00 1,676 152.0 1,388 2,934 1,728
Device Routing Invert Outlet Devices
#1  Primary 16.50" 12.0" Round Culvert X 2.00

L=53.0' CPP, mitered to conform to fill, Ke= 0.700
Inlet / Outlet Invert= 16.50' / 15.80' S=0.0132"'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2  Device 1 18.10' 4.0" Vert. Orifice/Grate X 3.00 C=0.600
#3 Device 1 18.30" 4.0" Vert. Orifice/Grate C=0.600
#4  Device 1 18.50" 24.0" x 24.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads

rimary OutFlow Max=0.67 cfs @ 12.16 hrs HW=18.49' TW=16.31" (Dynamic Tailwater)
T 1-culvert (Passes 0.67 cfs of 8.14 cfs potential flow)
2=0rifice/Grate (Orifice Controls 0.59 cfs @ 2.27 fps)
3=0rifice/Grate (Orifice Controls 0.08 cfs @ 1.48 fps)
4=Qrifice/Grate ( Controls 0.00 cfs)
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Pond RG2: Rain Garden #2
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for 10-yr event

Type Il 24-hr 10-yr Rainfall
3.48"

Inflow Depth

Summary for Pond WQU1: Water Quality Unit 1

22,134 sf, 85.50% Impervious,
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Pond WQU1: Water Quality Unit 1
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Summary for Pond WQU2: Water Quality Unit 2
Inflow Area = 9,928 sf,100.00% Impervious, Inflow Depth = 4.27" for 10-yr event
Inflow = 0.83cfs@ 12.09 hrs, Volume= 3,537 cf
Outflow = 0.83cfs @ 12.09 hrs, Volume= 3,537 cf, Atten=0%, Lag= 0.0 min
Primary = 0.83cfs@ 12.09 hrs, Volume= 3,537 cf
Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev=19.00' @ 12.12 hrs
Flood Elev= 22.30'
Device Routing Invert Outlet Devices
#1  Primary 18.30' 12.0" Round Culvert
L=6.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 18.30'/ 18.20' S=0.0167 /' Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
;Pimary OutFlow Max=0.61 cfs @ 12.09 hrs HW=18.97' TW=18.88" (Dynamic Tailwater)

1=Culvert (Inlet Controls 0.61 cfs @ 1.10 fps)

Pond WQU2: Water Quality Unit 2
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Pond WQU2: Water Quality Unit 2
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Time span=0.00-40.00 hrs, dt=0.05 hrs, 801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment100: 100 - Pavement, Lawn, Runoff Area=20,037 sf 45.35% Impervious Runoff Depth=3.80"
Tc=6.0 min CN=82 Runoff=1.99 cfs 6,351 cf

Subcatchment101: 101 - West Side Lawn to Runoff Area=271 sf 0.00% Impervious Runoff Depth=3.02"
Tc=6.0 min CN=74 Runoff=0.02 cfs 68 cf

Subcatchment 102: 102 - Existing Building Runoff Area=5,175 sf 100.00% Impervious Runoff Depth=5.56"
Tc=6.0 min CN=98 Runoff=0.66 cfs 2,399 cf

Subcatchment 200: 200 - Portion of Runoff Area=2,107 sf 100.00% Impervious Runoff Depth=5.56"
Tc=6.0 min CN=98 Runoff=0.27 cfs 977 cf

Subcatchment201: 201 - Pavement Runoff Area=2,187 sf 95.93% Impervious Runoff Depth=5.44"
Tc=6.0 min CN=97 Runoff=0.28 cfs 992 cf

Subcatchment202: 202 - Pavement Runoff Area=1,651 sf 100.00% Impervious Runoff Depth=5.56"
Tc=6.0 min CN=98 Runoff=0.21 cfs 765 cf

Subcatchment203: 203 - Pavement Runoff Area=5,013 sf 96.69% Impervious Runoff Depth=5.44"
Tc=6.0 min CN=97 Runoff=0.64 cfs 2,275 cf

Subcatchment204: 204 - Pavement Runoff Area=4,813 sf 100.00% Impervious Runoff Depth=5.56"
Tc=6.0 min CN=98 Runoff=0.61 cfs 2,231 cf

Subcatchment 205: 205 - Pavement Runoff Area=3,480 sf 100.00% Impervious Runoff Depth=5.56"
Tc=6.0 min CN=98 Runoff=0.44 cfs 1,613 cf

Subcatchment 206: 206 - Pavement Runoff Area=5,141 sf 100.00% Impervious Runoff Depth=5.56"
Tc=6.0 min CN=98 Runoff=0.65 cfs 2,383 cf

Subcatchment207: 207 - Pavement Runoff Area=2,680 sf 100.00% Impervious Runoff Depth=5.56"
Tc=6.0 min CN=98 Runoff=0.34 cfs 1,242 cf

Subcatchment 208: 208 - Proposed Runoff Area=4,287 sf 100.00% Impervious Runoff Depth=5.56"
Tc=6.0 min CN=98 Runoff=0.55 cfs 1,987 cf

Subcatchment 209: 209 - Portion of Runoff Area=4,990 sf 40.80% Impervious Runoff Depth=4.01"
Tc=6.0 min CN=84 Runoff=0.52 cfs 1,667 cf

Subcatchment 210: 210 - Existing South Runoff Area=44,935 sf 0.00% Impervious Runoff Depth=2.21"
Flow Length=210" Tc=10.6 min CN=65 Runoff=2.20 cfs 8,264 cf

Subcatchment300: 300 - Lawn Eastto DP3  Runoff Area=1,921 sf 0.00% Impervious Runoff Depth=3.02"
Tc=6.0 min CN=74 Runoff=0.15 cfs 483 cf

Pond CB1: PCB1 Peak Elev=16.91" Inflow=0.28 cfs 992 cf
12.0" Round Culvert n=0.013 L=21.0" S=0.0095"/" Outflow=0.28 cfs 992 cf
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Pond CB2: PCB2 Peak Elev=16.88" Inflow=0.21 cfs 765 cf

12.0" Round Culvert n=0.013 L=21.0" S=0.0095"/" Outflow=0.21 cfs 765 cf

Pond CB3: PCB3 Peak Elev=18.61" Inflow=0.64 cfs 2,275 cf
12.0" Round Culvert n=0.013 L=64.0" S=0.0063"'/" Outflow=0.64 cfs 2,275 cf

Pond CB4: PCB4 Peak Elev=15.58" Inflow=0.61 cfs 2,231 cf
12.0" Round Culvert n=0.013 L=94.0' S=0.0085"'/" Outflow=0.61 cfs 2,231 cf

Pond CB5: PCB5 Peak Elev=15.32" Inflow=0.44 cfs 1,613 cf
12.0" Round Culvert n=0.013 L=93.0' S=0.0054"'/" Outflow=0.44 cfs 1,613 cf

Pond CB6: PCB6 Peak Elev=20.40"' Inflow=0.65 cfs 2,383 cf
12.0" Round Culvert n=0.013 L=78.0' S=0.0051"'/" Outflow=0.65 cfs 2,383 cf

Pond CB7: PCB7 Peak Elev=19.38"' Inflow=0.34 cfs 1,242 cf
12.0" Round Culvert n=0.013 L=11.0" S=0.0091"'/" Outflow=0.34 cfs 1,242 cf

Pond DP1: Design Pont #1_18" RCP Culvert - Northwest Inflow=0.82 cfs 7,837 cf
Primary=0.82 cfs 7,837 cf

Pond DP2: Design Pont #2_Wetland-South Inflow=4.48 cfs 17,126 cf
Primary=4.48 cfs 17,126 cf

Pond DP3: Design Pont #3_Abutting Lot-East Inflow=0.15 cfs 483 cf
Primary=0.15 cfs 483 cf

Pond IS: Infiltration System Peak Elev=17.96" Storage=1,750 cf Inflow=1.81 cfs 6,589 cf
Discarded=0.28 cfs 6,584 cf Primary=0.01 cfs 9 cf Outflow=0.29 cfs 6,592 cf

Pond MH1: PDMH1 Peak Elev=16.74"' Inflow=0.49 cfs 1,758 cf
12.0" Round Culvert n=0.013 L=85.0' S=0.0059 '/* Outflow=0.49 cfs 1,758 cf

Pond MH2: PDMH2 Peak Elev=16.48"' Inflow=1.44 cfs 5,010 cf
12.0" Round Culvert n=0.013 L=115.0' S=0.0052"'/" Outflow=1.44 cfs 5,010 cf

Pond MH3: PDMH3 Peak Elev=15.81" Inflow=1.44 cfs 5,010 cf
12.0" Round Culvert n=0.013 L=138.0' S=0.0051"'/" Outflow=1.44 cfs 5,010 cf

Pond MH4: PDMH4 Peak Elev=15.25" Inflow=2.45 cfs 8,853 cf
Primary=1.89 cfs 8,094 cf Secondary=0.64 cfs 759 cf Outflow=2.45 cfs 8,853 cf

Pond MH5: PDMH5 Peak Elev=14.77" Inflow=2.45 cfs 8,853 cf
12.0" Round Culvert n=0.013 L=23.0' S=0.0087'/" Outflow=2.45 cfs 8,853 cf

Pond MH6: PDMH6 Peak Elev=19.99' Inflow=0.92 cfs 3,360 cf
12.0" Round Culvert n=0.013 L=120.0' S=0.0050"'/" Outflow=0.92 cfs 3,360 cf

Pond MH7: PDMH7 Peak Elev=19.33' Inflow=1.26 cfs 4,602 cf
Primary=1.00 cfs 4,346 cf Secondary=0.27 cfs 256 cf Outflow=1.26 cfs 4,602 cf

Pond MH8: PDMH8 Peak Elev=19.01"' Inflow=1.81 cfs 6,589 cf
12.0" Round Culvert n=0.013 L=9.0' S=0.0111"'/" Outflow=1.81 cfs 6,589 cf
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Pond RG1: Rain Garden #1 Peak Elev=16.00" Storage=3,714 cf Inflow=2.65 cfs 8,750 cf

Outflow=0.82 cfs 7,768 cf

Pond RG2: Rain Garden #2 Peak Elev=18.54" Storage=1,076 cf Inflow=1.15 cfs 3,942 cf
Outflow=1.03 cfs 3,252 cf

Pond WQU1: Water Quality Unit 1 Peak Elev=15.06" Inflow=1.89 cfs 8,094 cf
12.0" Round Culvert n=0.013 L=9.0' S=0.0111"/" Outflow=1.89 cfs 8,094 cf

Pond WQU2: Water Quality Unit 2 Peak Elev=19.12" Inflow=1.00 cfs 4,346 cf
12.0" Round Culvert n=0.013 L=6.0' S=0.0167 /" Outflow=1.00 cfs 4,346 cf



5.80"

Page 136

Printed 12/22/2017

3.80"

Type lll 24-hr 25-yr Rainfall

Prepared by Lynnfield Engineering Inc.

PROPOSED 12-22-17

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 100: 100 - Pavement, Lawn, and Direct Entry to Rain Garden

6,351 cf, Depth

1.99cfs @ 12.09 hrs, Volume

Runoff

0.00-40.00 hrs, dt=0.05 hrs

SCS, Weighted-CN, Time Span=

Runoff by SCS TR-20 method, UH
Type Il 24-hr 25-yr Rainfall

=5.80"

CN Description

Area (sf)

>75% Grass cover, Good, HSG C

Rain Garden surface area
Paved parking, HSG C
82 Weighted Average
54.65% Pervious Area
45.35% Impervious Area

74
65
98

4,778
6,173
9,086
20,037
10,951
9,086

*

(cfs)

(ft/sec)

(ft/ft)

Slope Velocity Capacity Description

(feet)

Tc Length

(min)

Direct Entry,

6.0

Subcatchment 100: 100 - Pavement, Lawn, and Direct Entry to Rain Garden

Hydrograph
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Type lll 24-hr 25-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

68 cf, Depth= 3.02"

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

5.80"
(ft/sec)

>75% Grass cover, Good, HSG C

100.00% Pervious Area
Subcatchment 101: 101 - West Side Lawn to DP1

Slope Velocity Capacity Description

(ft/ft)

0.02cfs@ 12.09 hrs, Volume
74

Summary for Subcatchment 101: 101 - West Side Lawn to DP1
CN Description

271
271
(feet)

Area (sf)
Tc Length

(min)
6.0

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

PROPOSED 12-22-17

Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

Type Il 24-hr 25-yr Rainfall

Runoff
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=5.80"

Type lll 24-hr 25-yr Rainfall

PROPOSED 12-22-17

Printed 12/22/2017

Prepared by Lynnfield Engineering Inc.

Page 138
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Summary for Subcatchment 102: 102 - Existing Building

2,399 cf, Depth= 5.56"

0.66cfs @ 12.09 hrs, Volume

Runoff

0.00-40.00 hrs, dt=0.05 hrs

SCS, Weighted-CN, Time Span=

Runoff by SCS TR-20 method, UH
Type Il 24-hr 25-yr Rainfall

=5.80"

CN Description

Area (sf)

Roofs, HSG C, Existing Building

100.00% Impervious Area

98

5,175
5,175

*

(cfs)

(ft/sec)

(ft/ft)

Slope Velocity Capacity Description

(feet)

Tc Length

(min)

Direct Entry,

6.0

Subcatchment 102: 102 - Existing Building

Hydrograph
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Printed 12/22/2017

5.56"

Type lll 24-hr 25-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

977 cf, Depth

Direct Entry,

(cfs)

SCS, Weighted-CN, Time Span

5.80"
(ft/sec)

Roofs, HSG C, Half Prop. Building A

100.00% Impervious Area

(ft/ft)

0.27cfs @ 12.09 hrs, Volume
Slope Velocity Capacity Description

CN Description
98

(feet)

Time (hours)

9 1011121314151617 18 19 2021 22 23 24 2526 27 28 29 3031 32 33 34 3536 37 38 39 40

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Prepared by Lynnfield Engineering Inc.

PROPOSED 12-22-17

Summary for Subcatchment 200: 200 - Portion of Proposed Building Tenant A to Rain Garden #2

Runoff

Runoff by SCS TR-20 method, UH
Type Il 24-hr 25-yr Rainfall

Area (sf)

2,107
2,107

*

Tc Length

(min)

6.0

N
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Type lll 24-hr 25-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

992 cf, Depth= 5.44"

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

5.80"
(ft/sec)
Subcatchment 201: 201 - Pavement

>75% Grass cover, Good, HSG C

97 Weighted Average
95.93% Impervious Area

Paved parking, HSG C

Summary for Subcatchment 201: 201 - Pavement
4.07% Pervious Area

Slope Velocity Capacity Description

0.28cfs @ 12.09 hrs, Volume

(ft/ft)

98

CN Description
74

Area (sf)

2,098

89

2,187

89

2,098
Tc Length
(feet)

(min)
6.0

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

PROPOSED 12-22-17

Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

Type Il 24-hr 25-yr Rainfall

Runoff
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Type lll 24-hr 25-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

765 cf, Depth= 5.56"

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

5.80"
(ft/sec)
Subcatchment 202: 202 - Pavement

100.00% Impervious Area

Summary for Subcatchment 202: 202 - Pavement
Paved parking, HSG C

Slope Velocity Capacity Description

(ft/ft)

0.21cfs@ 12.09 hrs, Volume
98

CN Description

Area (sf)
1,651
1,651

Tc Length
(feet)

(min)
6.0

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

PROPOSED 12-22-17

Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

Type Il 24-hr 25-yr Rainfall

Runoff

LU
Time (hours)
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5.80"
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Printed 12/22/2017

5.44"

Type lll 24-hr 25-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

2,275 cf, Depth

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

5.80"
(ft/sec)
Subcatchment 203: 203 - Pavement

>75% Grass cover, Good, HSG C

97 Weighted Average
96.69% Impervious Area

Paved parking, HSG C

Summary for Subcatchment 203: 203 - Pavement
3.31% Pervious Area

Slope Velocity Capacity Description

(ft/ft)

0.64cfs@ 12.09 hrs, Volume

98

CN Description
74

Area (sf)

4,847

166

5,013

166

4,847
Tc Length
(feet)

(min)
6.0

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

PROPOSED 12-22-17

Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

Type Il 24-hr 25-yr Rainfall

Runoff
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Printed 12/22/2017

Type lll 24-hr 25-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

2,231 cf, Depth= 5.56"

Direct Entry,

(cfs)

SCS, Weighted-CN, Time Span

5.80"
(ft/sec)
Subcatchment 204: 204 - Pavement

100.00% Impervious Area

Summary for Subcatchment 204: 204 - Pavement
Paved parking, HSG C

0.61lcfs@ 12.09 hrs, Volume
Slope Velocity Capacity Description
(ft/ft)

CN Description
98

Area (sf)
4,813
4,813

Tc Length
(feet)

(min)
6.0

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

PROPOSED 12-22-17

Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

Type Il 24-hr 25-yr Rainfall

Runoff
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=5.80"

Type lll 24-hr 25-yr Rainfall

PROPOSED 12-22-17

Printed 12/22/2017

Prepared by Lynnfield Engineering Inc.
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Summary for Subcatchment 205: 205 - Pavement

5.56"

= 1,613 cf, Depth

0.44 cfs @ 12.09 hrs, Volume

Runoff

0.00-40.00 hrs, dt=0.05 hrs

SCS, Weighted-CN, Time Span

=5.80"

Runoff by SCS TR-20 method, UH
Type Il 24-hr 25-yr Rainfall

CN Description

Area (sf)

Paved parking, HSG C

98

3,480

100.00% Impervious Area

3,480

(cfs)

Slope Velocity Capacity Description
(ft/sec)

(feet) (ft/ft)

Tc Length

(min)

Direct Entry,

6.0

Subcatchment 205: 205 - Pavement

Hydrograph

D
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Printed 12/22/2017

Type lll 24-hr 25-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

2,383 cf, Depth= 5.56"

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

5.80"
(ft/sec)
Subcatchment 206: 206 - Pavement

100.00% Impervious Area

Summary for Subcatchment 206: 206 - Pavement
Paved parking, HSG C

Slope Velocity Capacity Description

0.65cfs @ 12.09 hrs, Volume

(ft/ft)

CN Description
98

5,141
5,141
(feet)

Area (sf)
Tc Length

(min)
6.0

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

PROPOSED 12-22-17

Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

Type Il 24-hr 25-yr Rainfall

Runoff
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hr
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n

H

Type lll 24-hr 25-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

1,242 cf, Depth= 5.56"

Direct Entry,
Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

Subcatchment 207: 207 - Pavement

5.80"
(ft/sec)

100.00% Impervious Area

Summary for Subcatchment 207: 207 - Pavement
Paved parking, HSG C

(ft/ft)

0.34cfs@ 12.09 hrs, Volume
Slope Velocity Capacity Description

CN Description
98

(feet)
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HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Runoff by SCS TR-20 method, UH
Type Il 24-hr 25-yr Rainfall

Runoff

Area (sf)

2,680

2,680

Tc Length

(min)

6.0

N R
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Printed 12/22/2017

Type lll 24-hr 25-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

1,987 cf, Depth= 5.56"

Direct Entry,

(cfs)

SCS, Weighted-CN, Time Span

5.80"
(ft/sec)

100.00% Impervious Area

Roofs, HSG C
Roofs, HSG C

98 Weighted Average
Subcatchment 208: 208 - Proposed Building Tenant B

(ft/ft)

0.55cfs @ 12.09 hrs, Volume
Slope Velocity Capacity Description

CN Description

98
98

0

Summary for Subcatchment 208: 208 - Proposed Building Tenant B
Area (sf)
4,287
4,287
4,287
Tc Length
(feet)

(min)
6.0

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

PROPOSED 12-22-17

Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

Type Il 24-hr 25-yr Rainfall

Runoff
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Printed 12/22/2017

Type lll 24-hr 25-yr Rainfall

Prepared by Lynnfield Engineering Inc.

PROPOSED 12-22-17
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mary for Subcatchment 209: 209 - Portion of Proposed Building Tentant A, Rain Garden #2, Lawn, and V

1,667 cf, Depth= 4.01"

0.52cfs@ 12.09 hrs, Volume

Runoff

0.00-40.00 hrs, dt=0.05 hrs

Time Span

CN

SCS, Weighted

Runoff by SCS TR-20 method, UH
Type Il 24-hr 25-yr Rainfall

5.80"

CN Description

Area (sf)

Rain Garden Surface Area
79 50-75% Grass cover, Fair, HSG C

65

876
2,078

Unconnected pavement, HSG C
Unconnected roofs, HSG C

84 Weighted Average

98
98

84
1,952

59.20% Pervious Area
40.80% Impervious Area
100.00% Unconnected

4,990
2,954
2,036
2,036

(cfs)

Slope Velocity Capacity Description
(ft/sec)

(feet) (ft/ft)

Tc Length

(min)

Direct Entry,

6.0

Subcatchment 209: 209 - Portion of Proposed Building Tentant A, Rain Garden #2, Lawn, and Walkwa

T

— - =

(s$o

~

Time (hours)
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Printed 12/22/2017

40.00 hrs, dt=0.05 hrs
7.0 fps

Type lll 24-hr 25-yr Rainfall
0.00-

0.240 P2=3.22"

8,264 cf, Depth= 2.21"

CN, Time Span

Sheet Flow,

Grass: Dense n

Shallow Concentrated Flow,
Short Grass Pasture Kv

(cfs)

SCS, Weighted

5.80"

(ft/sec)
0.18
1.33

Brush, Good, HSG C, Wetland Brush

65 Weighted Average
100.00% Pervious Area

Brush, Good, HSG C

(ft/ft)

2.20cfs@ 12.16 hrs, Volume
Slope Velocity Capacity Description

CN Description

65

65
100 0.0600
110 0.0360

210 Total

Summary for Subcatchment 210: 210 - Existing South features remaining to DP2
Area (sf)
35,498
9,437
44,935
44,935
(feet)

Tc Length

(min)
9.2

14
10.6

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

PROPOSED 12-22-17

Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

Type Il 24-hr 25-yr Rainfall

Runoff
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Printed 12/22/2017

Type lll 24-hr 25-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

483 cf, Depth= 3.02"

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

5.80"_
(ft/sec)
Subcatchment 300: 300 - Lawn East to DP3

>75% Grass cover, Good, HSG C

100.00% Pervious Area

(ft/ft)

Slope Velocity Capacity Description

0.15cfs @ 12.09 hrs, Volume
CN Description

Summary for Subcatchment 300: 300 - Lawn East to DP3
74

Area (sf)
1,921
1,921

Tc Length
(feet)

(min)
6.0

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

PROPOSED 12-22-17

Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

Type Il 24-hr 25-yr Rainfall

Runoff
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0.0 min
0.900

Printed 12/22/2017

0.900

0.0095'" Cc

0%, Lag
0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

for 25-yr event

(Dynamic Tailwater)

Type lll 24-hr 25-yr Rainfall
5.44"

992 cf
992 cf, Atten
992 cf

16.90' TW=16.73'

0.00-40.00 hrs, dt=0.05 hrs

CPP, projecting, no headwall, Ke

Inlet / Outlet Invert= 16.60'/ 16.40' S

n

Pond CB1: PCB1

Round Culvert
Hydrograph

Summary for Pond CB1: PCB1

Outlet Devices
12.0"
L=21.0'

Invert

16.60'
0.24 cfs @ 12.09 hrs HW

2,187 sf, 95.93% Impervious, Inflow Depth
Culvert (Outlet Controls 0.24 cfs @ 1.79 fps)

0.28 cfs @ 12.09 hrs, Volume

0.28cfs @ 12.09 hrs, Volume
0.28 cfs @ 12.09 hrs, Volume

Primary

#1
1=

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Routing by Dyn-Stor-Ind method, Time Span
Peak Elev=16.91' @ 12.11 hrs

Prepared by Lynnfield Engineering Inc.
Flood Elev= 19.50'

PROPOSED 12-22-17
Device Routing
Primary OutFlow Max

Inflow Area
Inflow
Outflow
Primary
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PROPOSED 12-22-17 Type 11l 24-hr 25-yr Rainfall=5.80"

Prepared by Lynnfield Engineering Inc. Printed 12/22/2017
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Pond CB1: PCB1

Stage-Area-Storage

Flood Elevation —]
[ Storage
194"
3
2
- 4>
2 184
©
>
o
[}
17+

Storage (cubic-feet)
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Page 153

0.0 min
0.900

Printed 12/22/2017

0%, Lag
0.900

for 25-yr event

0.0095'" Cc

(Dynamic Tailwater)

Type lll 24-hr 25-yr Rainfall
5.56"

765 cf
765 cf, Atten
765 cf

16.87' TW=16.73'

0.00-40.00 hrs, dt=0.05 hrs

CPP, projecting, no headwall, Ke

Inlet / Outlet Invert= 16.60'/ 16.40' S

Pond CB2: PCB2

Round Culvert
0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Summary for Pond CB2: PCB2

Outlet Devices
12.0"

L=21.0'

n

Invert

16.60'
0.18 cfs @ 12.09 hrs HW

1,651 sf,100.00% Impervious, Inflow Depth
Culvert (Outlet Controls 0.18 cfs @ 1.56 fps)

0.21cfs@ 12.09 hrs, Volume

0.21cfs@ 12.09 hrs, Volume
0.21cfs@ 12.09 hrs, Volume

Primary

#1
1=

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Routing by Dyn-Stor-Ind method, Time Span
Peak Elev=16.88' @ 12.11 hrs

Prepared by Lynnfield Engineering Inc.
Flood Elev= 19.50'

PROPOSED 12-22-17
Device Routing
Primary OutFlow Max

Inflow Area
Inflow
Outflow
Primary
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Pond CB2: PCB2

Stage-Area-Storage

Flood Elevation —]
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Type lll 24-hr 25-yr Rainfall

PROPOSED 12-22-17

Printed 12/22/2017
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Summary for Pond CB3: PCB3

for 25-yr event

5.44"

5,013 sf, 96.69% Impervious, Inflow Depth

0.64cfs@ 12.09 hrs, Volume

Inflow Area
Inflow

2,275 cf

0.0 min

0%, Lag

2,275 cf, Atten
2,275 cf

0.64cfs@ 12.09 hrs, Volume

Outflow
Primary

0.64cfs@ 12.09 hrs, Volume

0.00-40.00 hrs, dt=0.05 hrs

Routing by Dyn-Stor-Ind method, Time Span
Peak Elev=18.61' @ 12.14 hrs

Flood Elev= 20.70'

Outlet Devices

Invert
17.90'

Device Routing

Round Culvert

12.0"

Primary

#1

0.900

L=64.0'

CPP, projecting, no headwall, Ke

Inlet / Outlet Invert=17.90'/ 17.50' S

0.0063'/* Cc=0.900

0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
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Pond CB3: PCB3

Hydrograph
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Pond CB3: PCB3
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Type lll 24-hr 25-yr Rainfall
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Summary for Pond CB4: PCB4

for 25-yr event

5.56"

4,813 sf,100.00% Impervious, Inflow Depth

0.61lcfs@ 12.09 hrs, Volume
0.61lcfs@ 12.09 hrs, Volume
0.61lcfs@ 12.09 hrs, Volume

Inflow Area
Inflow

2,231 cf

0.0 min

0%, Lag

2,231 cf, Atten
2,231 cf

Outflow
Primary

0.00-40.00 hrs, dt=0.05 hrs

Routing by Dyn-Stor-Ind method, Time Span
Peak Elev=15.58' @ 12.10 hrs

Flood Elev= 17.80'

Outlet Devices

Invert
15.10'

Device Routing

Round Culvert

12.0"

Primary

#1

0.900

L=94.0'

CPP, projecting, no headwall, Ke

Inlet / Outlet Invert= 15.10'/ 14.30' S

0.0085'/* Cc=0.900

0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
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Pond CB4: PCB4

Stage-Area-Storage

Flood Elevation —]

Elevation (feet)
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0.0 min
0.900

Printed 12/22/2017

0%, Lag
0.900

for 25-yr event

0.0054'" Cc

(Dynamic Tailwater)

Type lll 24-hr 25-yr Rainfall
5.56"

1,613 cf, Atten

1,613 cf
1,613 cf

15.27" Tw=15.10

0.00-40.00 hrs, dt=0.05 hrs

CPP, projecting, no headwall, Ke

Inlet / Outlet Invert= 14.80'/ 14.30' S

Pond CB5: PCB5

Hydrograph

Round Culvert
0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Summary for Pond CB5: PCB5

Outlet Devices

12.0"
L=93.0'
n

Invert

14.80'
0.34 cfs @ 12.09 hrs HW

3,480 sf,100.00% Impervious, Inflow Depth
Culvert (Outlet Controls 0.34 cfs @ 1.36 fps)

0.44 cfs@ 12.09 hrs, Volume

0.44 cfs@ 12.09 hrs, Volume

0.44 cfs @ 12.09 hrs, Volume

Primary

#1
1=

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Routing by Dyn-Stor-Ind method, Time Span
Peak Elev=15.32' @ 12.19 hrs

Prepared by Lynnfield Engineering Inc.
Flood Elev= 17.60'

PROPOSED 12-22-17
Device Routing
Primary OutFlow Max

Inflow Area
Inflow
Outflow
Primary
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Pond CB5: PCB5
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Type lll 24-hr 25-yr Rainfall

PROPOSED 12-22-17

Printed 12/22/2017

Prepared by Lynnfield Engineering Inc.
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Summary for Pond CB6: PCB6

for 25-yr event

5.56"

5,141 sf,100.00% Impervious, Inflow Depth

0.65cfs@ 12.09 hrs, Volume
0.65cfs @ 12.09 hrs, Volume
0.65cfs@ 12.09 hrs, Volume

Inflow Area
Inflow

2,383 cf

0.0 min

0%, Lag

2,383 cf, Atten
2,383 cf

Outflow
Primary

0.00-40.00 hrs, dt=0.05 hrs

Routing by Dyn-Stor-Ind method, Time Span
Peak Elev=20.40' @ 12.10 hrs

Flood Elev= 22.60'

Outlet Devices

Invert
19.90'

Device Routing

Round Culvert

12.0"

Primary

#1

=0.900
=0.900

0.0051'" Cc

CPP, projecting, no headwall, Ke

Inlet / Outlet Invert= 19.90'/ 19.50' S

L=78.0'

0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
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Pond CB6: PCB6
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Summary for Pond CB7: PCB7

Inflow Area = 2,680 sf,100.00% Impervious, Inflow Depth = 5.56" for 25-yr event
Inflow = 0.34cfs@ 12.09 hrs, Volume= 1,242 cf

Outflow = 0.34cfs@ 12.09 hrs, Volume= 1,242 cf, Atten=0%, Lag= 0.0 min
Primary = 0.34cfs@ 12.09 hrs, Volume= 1,242 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev=19.38' @ 12.12 hrs
Flood Elev= 21.60'

Device Routing Invert Outlet Devices
#1  Primary 18.90' 12.0" Round Culvert
L=11.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 18.90' / 18.80" S=0.0091'/" Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=0.22 cfs @ 12.09 hrs HW=19.35' TW=19.32" (Dynamic Tailwater)
T 1=culvert (Outlet Controls 0.22 cfs @ 0.94 fps)

Pond CB7: PCB7

Hydrograph
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Pond CB7: PCB7
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Summary for Pond DP1: Design Pont #1_18" RCP Culvert - Northwest

[40] Hint: Not Described (Outflow=Inflow)

for 25-yr event

25,483 sf, 55.96% Impervious, Inflow Depth > 3.69"

Inflow Area
Inflow

7,837 cf

0.82cfs @ 12.41 hrs, Volume
0.82cfs @ 12.41 hrs, Volume

0.0 min

0%, Lag

7,837 cf, Atten

Primary

0.00-40.00 hrs, dt=0.05 hrs

Routing by Dyn-Stor-Ind method, Time Span

Pond DP1: Design Pont #1_18" RCP Culvert - Northwest
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PROPOSED 12-22-17

Summary for Pond DP2: Design Pont #2_Wetland-South

[40] Hint: Not Described (Outflow=Inflow)

for 25-yr event

81,284 sf, 40.77% Impervious, Inflow Depth = 2.53"

448 cfs @ 12.13 hrs, Volume

Inflow Area
Inflow

17,126 cf

0.0 min

Lag=

0%,

= 17,126 cf, Atten

448 cfs @ 12.13 hrs, Volume

Primary

0.00-40.00 hrs, dt=0.05 hrs

Routing by Dyn-Stor-Ind method, Time Span

Pond DP2: Design Pont #2_Wetland-South

Hydrograph

-1 -
|
|
|
|
|
|

— 41—
|
|
|
|
|
|
|
I
|
|
|
|
|
|

5

4
2l
2_

1

(sy0) mol4

0123456 78 910111213141516171819202122232425262728293031323334353637383940

Time (hours)



5.80"

Page 167

0O Primary

H Inflow

0.0 min

Printed 12/22/2017

for 25-yr event
0%, Lag

Type lll 24-hr 25-yr Rainfall

483 cf
483 cf, Atten

0.00-40.00 hrs, dt=0.05 hrs

0.00% Impervious, Inflow Depth = 3.02"
Hydrograph

Pond DP3: Design Pont #3_Abutting Lot-East

1,921 sf,
0.15cfs @ 12.09 hrs, Volume

Summary for Pond DP3: Design Pont #3 _Abutting Lot-East
0.15cfs @ 12.09 hrs, Volume

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Prepared by Lynnfield Engineering Inc.
[40] Hint: Not Described (Outflow=Inflow)
Routing by Dyn-Stor-Ind method, Time Span

PROPOSED 12-22-17
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Summary for Pond IS: Infiltration System

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=2)

Inflow Area = 14,215 sf,100.00% Impervious, Inflow Depth = 5.56" for 25-yr event

Inflow = 1.81lcfs @ 12.09 hrs, Volume= 6,589 cf

Outflow = 0.29cfs @ 12.56 hrs, Volume= 6,592 cf, Atten=84%, Lag=28.5 min
Discarded = 0.28cfs @ 11.70 hrs, Volume= 6,584 cf

Primary = 0.0lcfs @ 12.56 hrs, Volume= 9 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev=17.96' @ 12.56 hrs Surf.Area= 1,463 sf Storage= 1,750 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 33.8 min ( 779.5 - 745.7)

Volume Invert Avail.Storage Storage Description
#1A 16.10 670 cf 6.28'W x 109.07'L x 3.52'H Field A
2,416 cf Overall - 741 cf Embedded = 1,675 cf x 40.0% Voids
#2A 16.60' 741 cf Contech ChamberMaxx x 15 Inside #1

Effective Size= 49.6"W x 30.0"H => 6.92 sf x 7.12'L = 49.3 cf
Overall Size=51.4"W x 30.3"H x 7.58'L with 0.47' Overlap
Row Length Adjustment= +0.32' x 6.92 sf x 1 rows

#3B 16.10' 601 cf 10.98'W x 59.25'L x 3.52'H Field B
2,294 cf Overall - 793 cf Embedded = 1,502 cf x 40.0% Voids
#4B 16.60' 793 cf Contech ChamberMaxx x 16 Inside #3

Effective Size= 49.6"W x 30.0"H => 6.92 sf x 7.12'L = 49.3 cf
Overall Size=51.4"W x 30.3"H x 7.58'L with 0.47' Overlap
Row Length Adjustment= +0.32' x 6.92 sf x 2 rows

#5C 16.10' 143 cf 2.54'W x 50.00'L x 3.21'H Field C
408 cf Overall - 50 cf Embedded = 358 cf x 40.0% Voids
#6C 17.10' 39cf ADS N-12 12 x 2 Inside #5

Inside= 12.2"W x 12.2"H => 0.81 sf x 20.00'L = 16.2 cf
Outside= 14.5"W x 14.5"H => 1.05 sf x 20.00'L = 20.9 cf
Row Length Adjustment= +8.00' x 0.81 sf x 1 rows

2,986 cf Total Available Storage

Storage Group A created with Chamber Wizard
Storage Group B created with Chamber Wizard
Storage Group C created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Discarded 16.10' 8.270 in/hr Exfiltration over Surface area Phase-In=0.01'
#2  Primary 17.90° 12.0" Round Culvert

L=66.0" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 17.90'/ 16.50' S=0.0212"'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
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glscarded OutFlow Max=0.28 cfs @ 11.70 hrs HW=16.14" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.28 cfs)

Primary OutFlow Max=0.01 cfs @ 12.56 hrs HW=17.96" TW=0.00" (Dynamic Tailwater)
2=Culvert (Inlet Controls 0.01 cfs @ 0.65 fps)
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Pond IS: Infiltration System - Chamber Wizard Field A

Chamber Model = Contech ChamberMaxx (Contech® ChamberMaxx®)
Effective Size= 49.6"W x 30.0"H => 6.92 sf x 7.12'L = 49.3 cf

Overall Size=51.4"W x 30.3"H x 7.58'L with 0.47' Overlap

Row Length Adjustment= +0.32' x 6.92 sf x 1 rows

15 Chambers/Row x 7.12' Long +0.32' Row Adjustment = 107.07' Row Length +12.0" End Stone x 2 =
109.07' Base Length

1 Rows x 51.4" Wide + 12.0" Side Stone x 2 = 6.28' Base Width

6.0" Base + 30.3" Chamber Height + 6.0" Cover = 3.52' Field Height

15 Chambers x 49.3 cf +0.32' Row Adjustment x 6.92 sf x 1 Rows = 741.1 cf Chamber Storage
2,415.8 cf Field - 741.1 cf Chambers = 1,674.7 cf Stone x 40.0% Voids = 669.9 cf Stone Storage
Chamber Storage + Stone Storage = 1,411.0 cf = 0.032 af

Overall Storage Efficiency = 58.4%

Overall System Size = 109.07' x 6.28' x 3.52'

15 Chambers

89.5 cy Field
62.0 cy Stone
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Pond IS: Infiltration System - Chamber Wizard Field B

Chamber Model = Contech ChamberMaxx (Contech® ChamberMaxx®)
Effective Size= 49.6"W x 30.0"H => 6.92 sf x 7.12'L = 49.3 cf

Overall Size=51.4"W x 30.3"H x 7.58'L with 0.47' Overlap

Row Length Adjustment= +0.32' x 6.92 sf x 2 rows

51.4" Wide + 5.0" Spacing = 56.4" C-C Row Spacing

8 Chambers/Row x 7.12' Long +0.32' Row Adjustment = 57.25' Row Length +12.0" End Stone x 2 =
59.25' Base Length

2 Rows x 51.4" Wide + 5.0" Spacing x 1 + 12.0" Side Stone x 2 = 10.98' Base Width

6.0" Base + 30.3" Chamber Height + 6.0" Cover = 3.52' Field Height

16 Chambers x 49.3 cf +0.32' Row Adjustment x 6.92 sf x 2 Rows = 792.6 c¢f Chamber Storage
2,294.1 cf Field - 792.6 cf Chambers = 1,501.5 cf Stone x 40.0% Voids = 600.6 cf Stone Storage
Chamber Storage + Stone Storage = 1,393.2 cf = 0.032 af

Overall Storage Efficiency = 60.7%

Overall System Size =59.25' x 10.98' x 3.52'

16 Chambers

85.0 cy Field
55.6 cy Stone
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Pond IS: Infiltration System - Chamber Wizard Field C

Chamber Model = ADS N-12 12 (ADS N-12® Pipe)
Inside= 12.2"W x 12.2"H => 0.81 sf x 20.00'L = 16.2 cf
Outside= 14.5"W x 14.5"H => 1.05 sf x 20.00'L = 20.9 cf
Row Length Adjustment= +8.00" x 0.81 sf x 1 rows

2 Chambers/Row x 20.00' Long +8.00' Row Adjustment = 48.00' Row Length +12.0" End Stone x 2 =
50.00' Base Length

1 Rows x 14.5" Wide + 8.0" Side Stone x 2 = 2.54' Base Width

12.0" Base + 14.5" Chamber Height + 12.0" Cover = 3.21' Field Height

2 Chambers x 16.2 cf +8.00' Row Adjustment x 0.81 sf x 1 Rows = 38.9 cf Chamber Storage
2 Chambers x 20.9 cf +8.00' Row Adjustment x 1.05 sf x 1 Rows = 50.2 cf Displacement

407.9 cf Field - 50.2 cf Chambers = 357.7 cf Stone x 40.0% Voids = 143.1 cf Stone Storage

Chamber Storage + Stone Storage = 181.9 cf = 0.004 af
Overall Storage Efficiency = 44.6%
Overall System Size = 50.00' x 2.54' x 3.21'

2 Chambers
15.1 cy Field
13.2 cy Stone
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Pond IS: Infiltration System

Hydrograph
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Pond IS: Infiltration System
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Summary for Pond MH1: PDMH1

for 25-yr event

5.50"

3,838 sf, 97.68% Impervious, Inflow Depth

0.49cfs@ 12.09 hrs, Volume

Inflow Area
Inflow

1,758 cf

0.0 min

0%, Lag

= 1,758 cf, Atten

0.49cfs @ 12.09 hrs, Volume

Outflow
Primary

758 cf

1

Volume=

0.49cfs@ 12.09 hrs

, dt=0.05 hrs

, Time Span= 0.00-40.00 hrs

Ind method

Peak Elev=16.74' @ 12.11 hrs

-Stor-
Flood Elev= 20.20'

Routing by Dyn

Outlet Devices

Invert
16.30'

Device Routing

Round Culvert

12.0"

Primary

#1

=0.900
=0.900

0.0059 " Cc

CPP, projecting, no headwall, Ke

Inlet / Outlet Invert= 16.30'/ 15.80' S

L= 85.0'

0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
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Pond MH1: PDMH1
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Summary for Pond MH2: PDMH2

0.0 min

for 25-yr event
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, dt=0.05 hrs

, Time Span= 0.00-40.00 hrs

Ind method

Peak Elev=16.48' @ 12.14 hrs

-Stor-
Flood Elev= 21.20'

Routing by Dyn

Outlet Devices

Invert
15.70'

Device Routing

12.0" Round Culvert

Primary

#1

=0.900
=0.900

0.0052'" Cc

L=115.0" CPP, projecting, no headwall, Ke

Inlet / Outlet Invert= 15.70'/ 15.10' S

0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

n

16.46' TW=15.80" (Dynamic Tailwater)
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Pond MH2: PDMH2

Stage-Area-Storage

Flood Elevation —]
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Summary for Pond MH3: PDMH3

0.0 min

for 25-yr event
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, dt=0.05 hrs

, Time Span= 0.00-40.00 hrs

Ind method

Peak Elev=15.81' @ 12.14 hrs

-Stor-
Flood Elev= 23.80'

Routing by Dyn

Outlet Devices

Invert
15.00'

Device Routing

12.0" Round Culvert

Primary

#1

=0.900
=0.900

0.0051'" Cc

L=138.0" CPP, projecting, no headwall, Ke

Inlet / Outlet Invert= 15.00'/ 14.30' S

0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

n

15.80' TW=15.19' (Dynamic Tailwater)
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Pond MH3: PDMH3

Stage-Area-Storage
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Summary for Pond MH4: PDMH4

Inflow Area = 22,134 sf, 85.50% Impervious, Inflow Depth = 4.80" for 25-yr event
Inflow = 245cfs @ 12.11 hrs, Volume= 8,853 cf

Outflow = 245cfs @ 12.11 hrs, Volume= 8,853 cf, Atten=0%, Lag= 0.0 min
Primary = 1.89cfs @ 12.10 hrs, Volume= 8,094 cf

Secondary = 0.64cfs@ 12.16 hrs, Volume= 759 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev=15.25' @ 12.16 hrs
Flood Elev= 21.00'

Device Routing Invert Outlet Devices

#1  Primary 14.20° 12.0" Round Culvert
L=6.0" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 14.20'/ 14.10' S=0.0167 '/ Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
#2  Secondary 14.20° 12.0" Round Culvert
L=8.0'" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 14.20'/ 13.70' S=0.0625"'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
#3  Device 2 14.55" 0.5'long Sharp-Crested Rectangular Weir 2 End Contraction(s)

Primary OutFlow Max=1.17 cfs @ 12.10 hrs HW=15.13" TW=14.96" (Dynamic Tailwater)
1=Culvert (Inlet Controls 1.17 cfs @ 1.54 fps)

econdary OutFlow Max=0.67 cfs @ 12.16 hrs HW=15.24' TW=14.62" (Dynamic Tailwater)
=Culvert (Passes 0.67 cfs of 2.19 cfs potential flow)
3=Sharp-Crested Rectangular Weir (Weir Controls 0.67 cfs @ 2.68 fps)
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Pond MH4: PDMH4
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for 25-yr event

Inflow Depth = 4.80"

Summary for Pond MH5: PDMH5

22,134 sf, 85.50% Impervious,
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Pond MH5: PDMH5
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Summary for Pond MH6: PDMH6
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Ind method
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Outlet Devices
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Pond MH6: PDMH6
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Summary for Pond MH7: PDMH7

Inflow Area = 9,928 sf,100.00% Impervious, Inflow Depth = 5.56" for 25-yr event
Inflow = 1.26cfs @ 12.09 hrs, Volume= 4,602 cf

Outflow = 1.26 cfs @ 12.09 hrs, Volume= 4,602 cf, Atten= 0%, Lag= 0.0 min
Primary = 1.00cfs @ 12.08 hrs, Volume= 4,346 cf

Secondary = 0.27cfs @ 12.09 hrs, Volume= 256 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev=19.33' @ 12.09 hrs
Flood Elev=21.80'

Device Routing Invert Outlet Devices

#1  Primary 18.70' 12.0" Round Culvert
L=10.0" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 18.70' / 18.60' S=0.0100'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
#2  Secondary 18.70' 12.0" Round Culvert
L=10.0" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 18.70'/ 18.20' S=0.0500'/' Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
#3  Device 2 19.00" 0.5'long Sharp-Crested Rectangular Weir 2 End Contraction(s)

Primary OutFlow Max=0.95 cfs @ 12.08 hrs HW=19.32" TW=19.07" (Dynamic Tailwater)
1=Culvert (Outlet Controls 0.95 cfs @ 2.67 fps)

econdary OutFlow Max=0.26 cfs @ 12.09 hrs HW=19.32' TW=19.00' (Dynamic Tailwater)
=Culvert (Passes 0.26 cfs of 1.09 cfs potential flow)
3=Sharp-Crested Rectangular Weir (Weir Controls 0.26 cfs @ 1.86 fps)
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Pond MH7: PDMH7
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Summary for Pond MH8: PDMH8

5.56"

Inflow Area
Inflow

14,215 sf,100.00% Impervious, Inflow Depth for 25-yr event

1.81cfs @ 12.09 hrs, Volume
1.81cfs @ 12.09 hrs, Volume

6,589 cf

0%, Lag= 0.0 min

6,589 cf, Atten
589 cf

Outflow
Primary

6

Volume=

1.81lcfs@ 12.09 hrs

, dt=0.05 hrs

, Time Span= 0.00-40.00 hrs

Ind method

Peak Elev=19.01' @ 12.09 hrs

-Stor-
Flood Elev= 22.00'

Routing by Dyn

Outlet Devices

Invert
18.10'

Device Routing

12.0" Round Culvert
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Ke=

9.0' CPP, projecting, no headwall
Inlet / Outlet Invert= 18.10'/ 18.00" S

L

0.0111'/" Cc=0.900

0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

n
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Pond MH8: PDMHS8
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Summary for Pond RG1: Rain Garden #1

Inflow Area = 25,212 sf, 56.56% Impervious, Inflow Depth = 4.16" for 25-yr event
Inflow = 2.65cfs@ 12.09 hrs, Volume= 8,750 cf

Outflow = 0.82cfs @ 12.42 hrs, Volume= 7,768 cf, Atten=69%, Lag=19.6 min
Primary = 0.82cfs@ 12.42 hrs, Volume= 7,768 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev=16.00' @ 12.42 hrs Surf.Area= 6,177 sf Storage= 3,714 cf
Flood Elev= 16.70' Surf.Area= 6,703 sf Storage= 6,272 cf

Plug-Flow detention time= 163.7 min calculated for 7,768 cf (89% of inflow)
Center-of-Mass det. time= 110.6 min ( 903.1 - 792.6)

Volume Invert Avail.Storage Storage Description
#1 15.30 6,272 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
15.30 4,439 288.0 0 0 4,439
16.00 6,173 327.0 3,698 3,698 6,360
16.30 6,569 334.0 1,911 5,609 6,741
16.40 6,703 337.0 664 6,272 6,905
Device Routing Invert Outlet Devices
#1  Primary 15.35" 8.0" Round Culvert X 2.00

L=65.0' CPP, mitered to conform to fill, Ke= 0.700
Inlet / Outlet Invert= 15.35'/ 15.00' S=0.0054"'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf

#2  Device 1 15.50" 4.0" Vert. Orifice/Grate X 3.00 C=0.600
#3 Device 1 15.80" 4.0" Vert. Orifice/Grate C=0.600
#4  Device 1 16.10' 24.0" x 24.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads

rimary OutFlow Max=0.82 cfs @ 12.42 hrs HW=16.00' TW=0.00' (Dynamic Tailwater)
T 1-culvert (Passes 0.82 cfs of 1.50 cfs potential flow)
2=0rifice/Grate (Orifice Controls 0.73 cfs @ 2.79 fps)
3=0rifice/Grate (Orifice Controls 0.08 cfs @ 1.53 fps)
4=Qrifice/Grate ( Controls 0.00 cfs)
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Pond RG1: Rain Garden #1
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Summary for Pond RG2: Rain Garden #2

[80] Warning: Exceeded Pond CB3 by 0.23' @ 24.45 hrs (0.12 cfs 1,144 cf)

Inflow Area = 10,003 sf, 68.81% Impervious, Inflow Depth = 4.73" for 25-yr event
Inflow = 1.15cfs @ 12.09 hrs, Volume= 3,942 cf

Outflow = 1.03cfs @ 12.14 hrs, Volume= 3,252 cf, Atten=11%, Lag= 3.2 min
Primary = 1.03cfs @ 12.14 hrs, Volume= 3,252 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev=18.54' @ 12.14 hrs Surf.Area= 949 sf Storage= 1,076 cf
Flood Elev=19.00" Surf.Area= 1,118 sf Storage= 1,546 cf

Plug-Flow detention time= 136.4 min calculated for 3,248 cf (82% of inflow)
Center-of-Mass det. time= 66.6 min (841.4 - 774.8)

Volume Invert Avail.Storage Storage Description
#1 17.00' 2,934 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
17.00 468 89.0 0 0 468
18.00 765 108.0 610 610 782
19.00 1,118 127.0 936 1,546 1,156
20.00 1,676 152.0 1,388 2,934 1,728
Device Routing Invert Outlet Devices
#1  Primary 16.50" 12.0" Round Culvert X 2.00

L=53.0' CPP, mitered to conform to fill, Ke= 0.700
Inlet / Outlet Invert= 16.50' / 15.80' S=0.0132"'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2  Device 1 18.10' 4.0" Vert. Orifice/Grate X 3.00 C=0.600
#3 Device 1 18.30" 4.0" Vert. Orifice/Grate C=0.600
#4  Device 1 18.50" 24.0" x 24.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads

rimary OutFlow Max=1.00 cfs @ 12.14 hrs HW=18.54" TW=16.47" (Dynamic Tailwater)
T 1-culvert (Passes 1.00 cfs of 8.29 cfs potential flow)
2=0rifice/Grate (Orifice Controls 0.66 cfs @ 2.53 fps)
3=0rifice/Grate (Orifice Controls 0.11 cfs @ 1.68 fps)
4=Qrifice/Grate (Weir Controls 0.23 cfs @ 0.67 fps)
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Pond RG2: Rain Garden #2
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Summary for Pond WQU1: Water Quality Unit 1
Inflow Depth = 4.39"
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HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

PROPOSED 12-22-17
Prepared by Lynnfield Engineering Inc.

Inflow Area

g
3E
c — £a
m ow mO
S o
Q St
o O o - |
u Lo 2 8= = - = N = =
“““““““““““ °
© OCo m ..M 50O g = S
— s = 3
: S-% & e B 3
L o= Lo B = o - ~
[=) L ™
o Olm Q F----"-F-91-—-"-"-"-"72~v~-"4t-— - ©
o
i 13 § NS Yoo = g
g Ys5 ¢ | Y@ T §
<C 0 - = [a) - | LT O )
- = msm ~ P ) S e S S
Y Y Y = =l e ) . —
G0 w s . - c b
o ©
s 9 BRE = > |\ == ~ =
[e)Ne)Ne)) (@) O 9 - I o o
loRela! ™Mo I > Q
- -~ - 1 T — — o ©
Coow H o= E i = &
- nmUS., W 1] | &
@ oW S5 = &
< _EmQ o (@4 - 9
8 mdﬂ_m o s | = N
o N.nlu...ﬂmla < B |3
nonoun 5 SPo0o o S | 3
QOO & Oa>5 U < sl | g
EEE S Ao EE = S S
4 T o — iy ve =2 Foc
S53 o olcl~-Q T Q@ - o Q=
S299% S|58580 e =L i f2e
>>> L |05, o Bh-romm oo =&
P ®© o Od o~ QH \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ "~
gae o 5.2~ o<+ = [ &
ccc =loo = o 1 N B
o =2°8° U® © | (&b g
cooo o= c N T
Ao E Ofda&c o - ES
N = ®@° Q2 . N 3
— . |- o 0o . N B
o] P E=] N m N
()] N \
ow (o) O -4~ ---------- - - -\ - - -\ - ——— - — - —— - — =  EA
@B®® =< = >| = - B3
= c|™m 38 F-+-—-<Jf - ——— = — - } HeoJ
nnn O =< o T S R R B //,1
Y= Y Y N e) o
GG E£E4 N /
(o2 X2 Ne)) T N Il = /,8
B®BDB X0 fereeeee N~
A L sO /,6
59 o \
in ©© © Wb /5
Q_uoo gw Om \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ l4
€ 5d gl a == /73
i D__ T o|-= 5% -~ /2
z2r3 To 0> . \ 8
—_ > O - - o
2> opgw 20 ~ - o
2 0a® S Xx O ol 1
OFE £ > © 9 S| # £ (sy0) mol4
= S5C o oo [ =
£0a xaoao O 0.



PROPOSED 12-22-17
Prepared by Lynnfield Engineering Inc.

Type lll 24-hr 25-yr Rainfall=5.80"
Printed 12/22/2017

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC Page 195
Pond WQU1: Water Quality Unit 1
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Summary for Pond WQU2: Water Quality Unit 2
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Flood Elev= 22.30'
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19.07" TW=19.00" (Dynamic Tailwater)
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Pond WQU2: Water Quality Unit 2
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Time span=0.00-40.00 hrs, dt=0.05 hrs, 801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment100: 100 - Pavement, Lawn, Runoff Area=20,037 sf 45.35% Impervious Runoff Depth=5.01"
Tc=6.0 min CN=82 Runoff=2.60 cfs 8,365 cf

Subcatchment101: 101 - West Side Lawn to Runoff Area=271 sf 0.00% Impervious Runoff Depth=4.13"
Tc=6.0 min CN=74 Runoff=0.03 cfs 93 cf

Subcatchment 102: 102 - Existing Building Runoff Area=5,175 sf 100.00% Impervious Runoff Depth=6.86"
Tc=6.0 min CN=98 Runoff=0.81 cfs 2,959 cf

Subcatchment 200: 200 - Portion of Runoff Area=2,107 sf 100.00% Impervious Runoff Depth=6.86"
Tc=6.0 min CN=98 Runoff=0.33 cfs 1,205 cf

Subcatchment201: 201 - Pavement Runoff Area=2,187 sf 95.93% Impervious Runoff Depth=6.74"
Tc=6.0 min CN=97 Runoff=0.34 cfs 1,229 cf

Subcatchment202: 202 - Pavement Runoff Area=1,651 sf 100.00% Impervious Runoff Depth=6.86"
Tc=6.0 min CN=98 Runoff=0.26 cfs 944 cf

Subcatchment203: 203 - Pavement Runoff Area=5,013 sf 96.69% Impervious Runoff Depth=6.74"
Tc=6.0 min CN=97 Runoff=0.78 cfs 2,816 cf

Subcatchment204: 204 - Pavement Runoff Area=4,813 sf 100.00% Impervious Runoff Depth=6.86"
Tc=6.0 min CN=98 Runoff=0.75 cfs 2,752 cf

Subcatchment 205: 205 - Pavement Runoff Area=3,480 sf 100.00% Impervious Runoff Depth=6.86"
Tc=6.0 min CN=98 Runoff=0.54 cfs 1,990 cf

Subcatchment 206: 206 - Pavement Runoff Area=5,141 sf 100.00% Impervious Runoff Depth=6.86"
Tc=6.0 min CN=98 Runoff=0.80 cfs 2,939 cf

Subcatchment207: 207 - Pavement Runoff Area=2,680 sf 100.00% Impervious Runoff Depth=6.86"
Tc=6.0 min CN=98 Runoff=0.42 cfs 1,532 cf

Subcatchment 208: 208 - Proposed Runoff Area=4,287 sf 100.00% Impervious Runoff Depth=6.86"
Tc=6.0 min CN=98 Runoff=0.67 cfs 2,451 cf

Subcatchment 209: 209 - Portion of Runoff Area=4,990 sf 40.80% Impervious Runoff Depth=5.23"
Tc=6.0 min CN=84 Runoff=0.67 cfs 2,177 cf

Subcatchment 210: 210 - Existing South Runoff Area=44,935 sf 0.00% Impervious Runoff Depth=3.18"
Flow Length=210" Tc=10.6 min CN=65 Runoff=3.24 cfs 11,908 cf

Subcatchment300: 300 - Lawn Eastto DP3  Runoff Area=1,921 sf 0.00% Impervious Runoff Depth=4.13"
Tc=6.0 min CN=74 Runoff=0.21 cfs 661 cf

Pond CB1: PCB1 Peak Elev=16.96"' Inflow=0.34 cfs 1,229 cf
12.0" Round Culvert n=0.013 L=21.0" S=0.0095"/" Outflow=0.34 cfs 1,229 cf
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Pond CB2: PCB2 Peak Elev=16.92" Inflow=0.26 cfs 944 cf

12.0" Round Culvert n=0.013 L=21.0' S=0.0095"/" Outflow=0.26 cfs 944 cf

Pond CB3: PCB3 Peak Elev=18.69" Inflow=0.78 cfs 2,816 cf
12.0" Round Culvert n=0.013 L=64.0" S=0.0063"'/* Outflow=0.78 cfs 2,816 cf

Pond CB4: PCB4 Peak Elev=15.91"' Inflow=0.75 cfs 2,752 cf
12.0" Round Culvert n=0.013 L=94.0' S=0.0085"'/" Outflow=0.75 cfs 2,752 cf

Pond CB5: PCB5 Peak Elev=15.88" Inflow=0.54 cfs 1,990 cf
12.0" Round Culvert n=0.013 L=93.0' S=0.0054"'/" Outflow=0.54 cfs 1,990 cf

Pond CB6: PCB6 Peak Elev=20.47" Inflow=0.80 cfs 2,939 cf
12.0" Round Culvert n=0.013 L=78.0' S=0.0051"'/" Outflow=0.80 cfs 2,939 cf

Pond CB7: PCB7 Peak Elev=19.45" Inflow=0.42 cfs 1,532 cf
12.0" Round Culvert n=0.013 L=11.0" S=0.0091"'/" Outflow=0.42 cfs 1,532 cf

Pond DP1: Design Pont #1_18" RCP Culvert - Northwest Inflow=1.19 cfs 10,435 cf
Primary=1.19 cfs 10,435 cf

Pond DP2: Design Pont #2_Wetland-South Inflow=6.26 cfs 23,686 cf
Primary=6.26 cfs 23,686 cf

Pond DP3: Design Pont #3_Abutting Lot-East Inflow=0.21 cfs 661 cf
Primary=0.21 cfs 661 cf

Pond IS: Infiltration System Peak Elev=18.26" Storage=2,039 cf Inflow=2.22 cfs 8,127 cf
Discarded=0.28 cfs 7,567 cf Primary=0.41 cfs 560 cf Outflow=0.69 cfs 8,127 cf

Pond MH1: PDMH1 Peak Elev=16.84"' Inflow=0.60 cfs 2,173 cf
12.0" Round Culvert n=0.013 L=85.0" S=0.0059 /' Outflow=0.60 cfs 2,173 cf

Pond MH2: PDMH2 Peak Elev=16.65"' Inflow=2.00 cfs 6,476 cf
12.0" Round Culvert n=0.013 L=115.0' S=0.0052"'/" Outflow=2.00 cfs 6,476 cf

Pond MH3: PDMH3 Peak Elev=16.15"' Inflow=2.00 cfs 6,476 cf
12.0" Round Culvert n=0.013 L=138.0" S=0.0051'/" Outflow=2.00 cfs 6,476 cf

Pond MH4: PDMH4 Peak Elev=15.87" Inflow=3.27 cfs 11,217 cf
Primary=2.36 cfs 10,018 cf Secondary=1.07 cfs 1,200 cf Outflow=3.27 cfs 11,217 cf

Pond MH5: PDMH5 Peak Elev=15.30" Inflow=3.27 cfs 11,218 cf
12.0" Round Culvert n=0.013 L=23.0' S=0.0087 /' Outflow=3.27 cfs 11,218 cf

Pond MH6: PDMH6 Peak Elev=20.07" Inflow=1.13 cfs 4,144 cf
12.0" Round Culvert n=0.013 L=120.0' S=0.0050"'/" Outflow=1.13 cfs 4,144 cf

Pond MH7: PDMH7 Peak Elev=19.42" Inflow=1.55 cfs 5,676 cf
Primary=1.22 cfs 5,289 cf Secondary=0.34 cfs 387 cf Outflow=1.55 cfs 5,676 cf

Pond MH8: PDMHS8 Peak Elev=19.16' Inflow=2.22 cfs 8,127 cf

12.0" Round Culvert n=0.013 L=9.0' S=0.0111"/" Outflow=2.22 cfs 8,127 cf
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Pond RG1: Rain Garden #1 Peak Elev=16.13" Storage=4,522 cf Inflow=3.41 cfs 11,324 cf

Outflow=1.18 cfs 10,342 cf

Pond RG2: Rain Garden #2 Peak Elev=18.58" Storage=1,110 cf Inflow=1.45 cfs 4,993 cf
Outflow=1.43 cfs 4,303 cf

Pond WQU1: Water Quality Unit 1 Peak Elev=15.68" Inflow=2.36 cfs 10,018 cf
12.0" Round Culvert n=0.013 L=9.0' S=0.0111"/" Outflow=2.36 cfs 10,018 cf

Pond WQU2: Water Quality Unit 2 Peak Elev=19.28" Inflow=1.22 cfs 5,289 cf
12.0" Round Culvert n=0.013 L=6.0" S=0.0167'/" Outflow=1.22 cfs 5,289 cf
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Page 201

Printed 12/22/2017

Type Il 24-hr 50-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

8,365 cf, Depth= 5.01"

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

7.10"
(ft/sec)

>75% Grass cover, Good, HSG C

Rain Garden surface area
Paved parking, HSG C
82 Weighted Average
54.65% Pervious Area
45.35% Impervious Area

(ft/ft)

2.60cfs@ 12.09 hrs, Volume
Slope Velocity Capacity Description

CN Description

74
65
98

Area (sf)
4,778
6,173
9,086
20,037
10,951
9,086
Tc Length
(feet)
Subcatchment 100: 100 - Pavement, Lawn, and Direct Entry to Rain Garden

(min)

Summary for Subcatchment 100: 100 - Pavement, Lawn, and Direct Entry to Rain Garden
6.0

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

PROPOSED 12-22-17

Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

Type Il 24-hr 50-yr Rainfall

Runoff

*

7 8 9 10111213141516 1718192021 22 23 24 2526 27 28 29 30 31 32 33 34 35 36 37 38 39 40

Time (hours)

(s$0) mol4
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Type Il 24-hr 50-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

93 cf, Depth= 4.13"

Direct Entry,
Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

7.10"
(ft/sec)

>75% Grass cover, Good, HSG C

100.00% Pervious Area
Subcatchment 101: 101 - West Side Lawn to DP1

(ft/ft)

0.03cfs @ 12.09 hrs, Volume
Slope Velocity Capacity Description

CN Description

Summary for Subcatchment 101: 101 - West Side Lawn to DP1
74

271
271
(feet)

Area (sf)
Tc Length

(min)
6.0

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

PROPOSED 12-22-17

Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

Type Il 24-hr 50-yr Rainfall

Runoff
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Type Il 24-hr 50-yr Rainfall

Prepared by Lynnfield Engineering Inc.

PROPOSED 12-22-17
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Summary for Subcatchment 102: 102 - Existing Building

6.86"

0.00-40.00 hrs, dt=0.05 hrs

2,959 cf, Depth

SCS, Weighted-CN, Time Span

7.10"

0.8lcfs@ 12.09 hrs, Volume

Runoff by SCS TR-20 method, UH
Type Il 24-hr 50-yr Rainfall

Runoff

CN Description

Area (sf)

Roofs, HSG C, Existing Building

100.00% Impervious Area

98

5,175
5,175
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Type Il 24-hr 50-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

1,205 cf, Depth= 6.86"

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

7.10"
(ft/sec)

Roofs, HSG C, Half Prop. Building A

100.00% Impervious Area
Slope Velocity Capacity Description

(ft/ft)

0.33cfs @ 12.09 hrs, Volume

CN Description
98

2,107
2,107
(feet)

Area (sf)
Tc Length

(min)

6.0
Subcatchment 200: 200 - Portion of Proposed Building Tenant A to Rain Garden #2

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

PROPOSED 12-22-17

Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

Type Il 24-hr 50-yr Rainfall

Runoff

Summary for Subcatchment 200: 200 - Portion of Proposed Building Tenant A to Rain Garden #2

T

I

|
r
|
=
|
-
|
.
|
J—
|

L

|
-
|
o
|
- —
J—
J—
|

|

|

|

|

f

Tom T
I
98
-+
— 1
— 1

|

|

|

|

|

4
1
107 sf
pth=6.86

1
2
volume=1,205 cf -

T

[l

|

-T

|

.

I

+

|

- —

_

-+
T
1

th

-

ep

D

I > | o o [ 1T
Lo o o LA\L'\...\JH\T\r\F\F\L\L\L\L\\
[ [ | Lo [ [ [ [
P r\4fﬂ_\\\o\rmwﬁwﬁwaw‘ﬁ\J\;\J\J\\
o [ | > Ll [ [ [
J\\,\\,\\,\\,V_\JQ\ \,\hﬂ\ﬂ\ﬂ\ﬂ\\,\\,\\,\\,\\,\\
\T\r\r\k\ﬂUL s R
I I I M I [ I
\T\T\f\+\54\\\\,QTR\T\T\+\+\¢\¢\\T\T\
o o ] ,R | o o o [ o
17 177171 \Jﬁ”?\?\ﬂ\ﬂ\%\%\J\J\J\J\\
I | T S P B
[ [ [ | ,u, | [ [ [ [
F-—F -+ —+—4—4—--d- — - = —F—F -+ —+—d4—d——— - ]
[ [ [ | [ [ [ [ [
A et At e s s i Ay i R
I e |  p
o o o [ o o o [ [
T S E e e e
[ [ [ [ I I
Fr—r T T T T T T T
I S P
o [ [ 1 I
Iy
[ [ [ [ I
Fr—r T A AT A T
| | [

T

I

|

—

|
R

|
T

|
— k-

|

L

|

|

|

|

|

|

|

|

fs

C
o

3

Time (hours)

9 1011121314151617 18 19 2021 22 23 24 2526 27 28 29 3031 32 33 34 3536 37 38 39 40

I 1
T o I B B O (SO (N N R R
| 9 | | | | | | | | | | | | | |
e
| | | | | | | | | | | | | | |
P T T T T T T T T T T T T T T T T T T T T T
I e O It I A SO B B
| | | | | | | | | | | | | | | | |
Iy T
| | | | | | | | | | | | | | | | |
L L L A At e A E E R R
I L
| | | | | | | | | | | | | | | | |
e NN e I
| | | | | | | | | | | | | | | | |
F—-—— "+t t—- -~~~ --rr-r-T-tT- 171"
L L I A AU Y [ AN A A S RO DU N
| | | | | | | | | | | | | | | | |
S S S S S S
© ¥ AN M O © T N N O © F N A © © F N
MM M3 NANNNNG -4 45 S O O o
o o o ©c o o o © o o o o o o o
(s40) mol4



=7.10"

Page 205
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Type Il 24-hr 50-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

1,229 cf, Depth= 6.74"

Direct Entry,

|
-
|

Time (hours)

Prepared by Lynnfield Engineering Inc.

PROPOSED 12-22-17

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 201: 201 - Pavement

0.34cfs@ 12.09 hrs, Volume

Runoff

SCS, Weighted-CN, Time Span

Runoff by SCS TR-20 method, UH
Type Il 24-hr 50-yr Rainfall

7.10"

CN Description

Area (sf)

Paved parking, HSG C

98
74

2,098
89
2,187

>75% Grass cover, Good, HSG C

4.07% Pervious Area
95.93% Impervious Area

97 Weighted Average

89
2,098

(cfs)

(ft/sec)

(ft/ft)

Slope Velocity Capacity Description

(feet)

Tc Length

(min)

6.0

Subcatchment 201: 201 - Pavement
Hydrograph
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Printed 12/22/2017

Type Il 24-hr 50-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

944 cf, Depth= 6.86"

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

7.10"
(ft/sec)
Subcatchment 202: 202 - Pavement

100.00% Impervious Area

Summary for Subcatchment 202: 202 - Pavement
Paved parking, HSG C

Slope Velocity Capacity Description

0.26cfs @ 12.09 hrs, Volume

(ft/ft)

CN Description
98

Area (sf)
1,651
1,651

Tc Length
(feet)

(min)
6.0

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

PROPOSED 12-22-17

Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

Type Il 24-hr 50-yr Rainfall

Runoff
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7.10"

Page 207

Printed 12/22/2017

6.74"

Type Il 24-hr 50-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

2,816 cf, Depth

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

7.10"
(ft/sec)
Subcatchment 203: 203 - Pavement

>75% Grass cover, Good, HSG C

97 Weighted Average
96.69% Impervious Area

Paved parking, HSG C

Summary for Subcatchment 203: 203 - Pavement
3.31% Pervious Area

(ft/ft)

Slope Velocity Capacity Description

0.78 cfs @ 12.09 hrs, Volume

CN Description

98
74

Area (sf)

4,847

166

5,013

166

4,847
Tc Length
(feet)

(min)
6.0

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

PROPOSED 12-22-17

Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

Type Il 24-hr 50-yr Rainfall

Runoff
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=7.10"

Printed 12/22/2017

Type Il 24-hr 50-yr Rainfall

Prepared by Lynnfield Engineering Inc.

PROPOSED 12-22-17

Page 208

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 204: 204 - Pavement

6.86"

= 2,752 cf, Depth

0.75cfs @ 12.09 hrs, Volume

Runoff

0.00-40.00 hrs, dt=0.05 hrs

SCS, Weighted-CN, Time Span

7.10"

CN Description

Area (sf)

Runoff by SCS TR-20 method, UH
Type Il 24-hr 50-yr Rainfall

Paved parking, HSG C

98

4,813

100.00% Impervious Area

4,813

Slope Velocity Capacity Description

Tc Length

(min)

(cfs)

(ft/ft)  (ft/sec)

(feet)

Direct Entry,

6.0

Subcatchment 204: 204 - Pavement

Hydrograph
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7.10"

Page 209

Printed 12/22/2017

Type Il 24-hr 50-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

1,990 cf, Depth= 6.86"

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

7.10"
(ft/sec)
Subcatchment 205: 205 - Pavement

100.00% Impervious Area

Summary for Subcatchment 205: 205 - Pavement
Paved parking, HSG C

0.54cfs @ 12.09 hrs, Volume
Slope Velocity Capacity Description
(ft/ft)

CN Description
98

Area (sf)
3,480
3,480

Tc Length
(feet)

(min)
6.0

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

PROPOSED 12-22-17

Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

Type Il 24-hr 50-yr Rainfall

Runoff
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7.10"

Page 210

Printed 12/22/2017

Type Il 24-hr 50-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

2,939 cf, Depth= 6.86"

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

7.10"
(ft/sec)
Subcatchment 206: 206 - Pavement

100.00% Impervious Area

Summary for Subcatchment 206: 206 - Pavement
Paved parking, HSG C

Slope Velocity Capacity Description

0.80cfs @ 12.09 hrs, Volume

(ft/ft)

CN Description
98

5,141
5,141
(feet)

Area (sf)
Tc Length

(min)
6.0

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

PROPOSED 12-22-17

Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

Type Il 24-hr 50-yr Rainfall

Runoff
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7.10"

Page 211

Printed 12/22/2017

Type Il 24-hr 50-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

1,532 cf, Depth= 6.86"

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

7.10"
(ft/sec)
Subcatchment 207: 207 - Pavement

100.00% Impervious Area

Summary for Subcatchment 207: 207 - Pavement
Paved parking, HSG C

0.42cfs @ 12.09 hrs, Volume
Slope Velocity Capacity Description
(ft/ft)

CN Description
98

Area (sf)
2,680
2,680

Tc Length
(feet)

(min)
6.0

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

PROPOSED 12-22-17

Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

Type Il 24-hr 50-yr Rainfall

Runoff
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7.10"

Page 212

Printed 12/22/2017

6.86"

Type Il 24-hr 50-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

2,451 cf, Depth

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

7.10"
(ft/sec)

100.00% Impervious Area

Roofs, HSG C
Roofs, HSG C

98 Weighted Average
Subcatchment 208: 208 - Proposed Building Tenant B

Slope Velocity Capacity Description

0.67cfs @ 12.09 hrs, Volume
98
(ft/ft)

CN Description
98

0

Summary for Subcatchment 208: 208 - Proposed Building Tenant B
Area (sf)
4,287
4,287
4,287
Tc Length
(feet)

(min)
6.0

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

PROPOSED 12-22-17

Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

Type Il 24-hr 50-yr Rainfall

Runoff
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7.10"

Page 213

Printed 12/22/2017

5.23"

Type Il 24-hr 50-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

2,177 cf, Depth

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

7.10"
(ft/sec)

Unconnected pavement, HSG C

Rain Garden Surface Area

79 50-75% Grass cover, Fair, HSG C
Unconnected roofs, HSG C

84 Weighted Average
59.20% Pervious Area
40.80% Impervious Area
100.00% Unconnected

(ft/ft)

0.67cfs @ 12.09 hrs, Volume
Slope Velocity Capacity Description

CN Description

65
98
98

Area (sf)
876
2,078
84
1,952
4,990
2,954
2,036
2,036
Tc Length
(feet)

(min)
6.0

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

PROPOSED 12-22-17

Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

Type Il 24-hr 50-yr Rainfall

Runoff
Subcatchment 209: 209 - Portion of Proposed Building Tentant A, Rain Garden #2, Lawn, and Walkwa

mary for Subcatchment 209: 209 - Portion of Proposed Building Tentant A, Rain Garden #2, Lawn, and V
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7.10"

Page 214

Printed 12/22/2017

40.00 hrs, dt=0.05 hrs
7.0 fps

Type Il 24-hr 50-yr Rainfall
0.00-

0.240 P2=3.22"

11,908 cf, Depth= 3.18"

CN, Time Span

Sheet Flow,

Grass: Dense n

Shallow Concentrated Flow,
Short Grass Pasture Kv

(cfs)

SCS, Weighted

0.18
1.33

7.10"
(ft/sec)

Brush, Good, HSG C, Wetland Brush

65 Weighted Average
100.00% Pervious Area

Brush, Good, HSG C

(ft/ft)

324 cfs@ 12.16 hrs, Volume
Slope Velocity Capacity Description

CN Description

65

65
Subcatchment 210: 210 - Existing South features remaining to DP2

100 0.0600
110 0.0360

210 Total

9,437
44,935
44,935

(feet)

35,498

9 10111213141516 1718192021 22 23 24 2526 27 28 29 30 31 32 33 34 35 36 37 38 39 40

Summary for Subcatchment 210: 210 - Existing South features remaining to DP2
Area (sf)

Tc Length

(min)
9.2

14
10.6

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

PROPOSED 12-22-17

Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

Type Il 24-hr 50-yr Rainfall

Runoff

*

Time (hours)



7.10"

Page 215

Printed 12/22/2017

Type Il 24-hr 50-yr Rainfall
0.00-40.00 hrs, dt=0.05 hrs

661 cf, Depth= 4.13"

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

7.10"
(ft/sec)

Subcatchment 300: 300 - Lawn East to DP3

>75% Grass cover, Good, HSG C

100.00% Pervious Area
Slope Velocity Capacity Description

(ft/ft)

Summary for Subcatchment 300: 300 - Lawn East to DP3
74

0.21cfs@ 12.09 hrs, Volume

CN Description

Area (sf)
1,921
1,921

Tc Length
(feet)

(min)
6.0

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

PROPOSED 12-22-17

Prepared by Lynnfield Engineering Inc.
Runoff by SCS TR-20 method, UH

Type Il 24-hr 50-yr Rainfall

Runoff
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Summary for Pond CB1: PCB1

Inflow Area = 2,187 sf, 95.93% Impervious, Inflow Depth = 6.74" for 50-yr event
Inflow = 0.34cfs@ 12.09 hrs, Volume= 1,229 cf

Outflow = 0.34cfs@ 12.09 hrs, Volume= 1,229 cf, Atten=0%, Lag= 0.0 min
Primary = 0.34cfs@ 12.09 hrs, Volume= 1,229 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev=16.96' @ 12.12 hrs
Flood Elev= 19.50'

Device Routing Invert Outlet Devices
#1  Primary 16.60' 12.0" Round Culvert
L=21.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 16.60' / 16.40" S=0.0095'/" Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=0.28 cfs @ 12.09 hrs HW=16.95'" TW=16.80" (Dynamic Tailwater)
T 1=culvert (Outlet Controls 0.28 cfs @ 1.71 fps)

Pond CB1: PCB1

Hydrograph
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Pond CB1: PCB1

Stage-Area-Storage

Flood Elevation —]
[ Storage
194"
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Storage (cubic-feet)



7.10"

Type Il 24-hr 50-yr Rainfall

PROPOSED 12-22-17

Printed 12/22/2017

Page 218
for 50-yr event

6.86"

944 cf

Summary for Pond CB2: PCB2

1,651 sf,100.00% Impervious, Inflow Depth

0.26 cfs @ 12.09 hrs, Volume
0.26cfs @ 12.09 hrs, Volume

Prepared by Lynnfield Engineering Inc.
HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Inflow Area
Inflow

0.0 min

0%, Lag

944 cf, Atten
944 cf

Outflow
Primary

0.26 cfs @ 12.09 hrs, Volume

0.00-40.00 hrs, dt=0.05 hrs

Routing by Dyn-Stor-Ind method, Time Span
Peak Elev=16.92' @ 12.12 hrs

Flood Elev= 19.50'

Outlet Devices

Invert
16.60'

Device Routing

Round Culvert

12.0"

Primary

#1

0.900

L=21.0

CPP, projecting, no headwall, Ke

0.0095 /" Cc=0.900
0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Inlet / Outlet Invert= 16.60'/ 16.40' S

n

(Dynamic Tailwater)

16.91' TwW=16.80'

0.20 cfs @ 12.09 hrs HW

Culvert (Outlet Controls 0.20 cfs @ 1.44 fps)

Primary OutFlow Max

1=

Pond CB2: PCB2

Hydrograph
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Pond CB2: PCB2

Stage-Area-Storage

Flood Elevation —]
[ Storage
194"
3
2
- 4>
2 184
©
>
o
[}
17+

Storage (cubic-feet)



7.10"

Page 220

0.0 min
0.900

Printed 12/22/2017

0.900

0.0063'" Cc

0%, Lag
0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

for 50-yr event

(Dynamic Tailwater)

Type Il 24-hr 50-yr Rainfall
6.74"

2,816 cf, Atten

2,816 cf
2,816 cf

18.66' TwW=18.56'

0.00-40.00 hrs, dt=0.05 hrs

CPP, projecting, no headwall, Ke

Inlet / Outlet Invert=17.90'/ 17.50' S

n

Pond CB3: PCB3

Round Culvert
Hydrograph

Summary for Pond CB3: PCB3

Outlet Devices

12.0"
L=64.0'

Invert

17.90'
0.61 cfs @ 12.09 hrs HW

5,013 sf, 96.69% Impervious, Inflow Depth
Culvert (Outlet Controls 0.61 cfs @ 1.32 fps)

0.78 cfs @ 12.09 hrs, Volume
0.78 cfs @ 12.09 hrs, Volume
0.78 cfs @ 12.09 hrs, Volume

Primary

#1
1=

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Routing by Dyn-Stor-Ind method, Time Span
Peak Elev=18.69' @ 12.12 hrs

Prepared by Lynnfield Engineering Inc.
Flood Elev= 20.70'

PROPOSED 12-22-17
Device Routing
Primary OutFlow Max

Inflow Area
Inflow
Outflow
Primary

Time (hours)
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Pond CB3: PCB3

Stage-Area-Storage

Flood Elevation —]
[ Storage
20
3
2
c
o
T
S S e
o
w 19-¢
18§

Storage (cubic-feet)



7.10"

Page 222

0.0 min
0.900

Printed 12/22/2017

0%, Lag
0.900

for 50-yr event

0.0085'" Cc

(Dynamic Tailwater)

Type Il 24-hr 50-yr Rainfall
6.86"

2,752 cf, Atten

2,752 cf
2,752 cf

15.64' TwW=15.47

0.00-40.00 hrs, dt=0.05 hrs

CPP, projecting, no headwall, Ke

Inlet / Outlet Invert= 15.10'/ 14.30' S

Pond CB4: PCB4

Hydrograph

Round Culvert
0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Summary for Pond CB4: PCB4

Outlet Devices

12.0"
L=94.0'
n

Invert
15.10'
0.43 cfs @ 12.09 hrs HW

4,813 sf,100.00% Impervious, Inflow Depth
Culvert (Outlet Controls 0.43 cfs @ 1.43 fps)

0.75cfs@ 12.09 hrs, Volume
0.75cfs @ 12.09 hrs, Volume
0.75cfs@ 12.09 hrs, Volume

Primary

#1
1=

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Routing by Dyn-Stor-Ind method, Time Span
Peak Elev=15.91' @ 12.21 hrs

Prepared by Lynnfield Engineering Inc.
Flood Elev= 17.80'

PROPOSED 12-22-17
Device Routing
Primary OutFlow Max

Inflow Area
Inflow
Outflow
Primary

Time (hours)
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Pond CB4: PCB4

Stage-Area-Storage

Flood Elevation —]

Elevation (feet)

16+

Storage (cubic-feet)



=7.10"

Printed 12/22/2017

Type Il 24-hr 50-yr Rainfall

Prepared by Lynnfield Engineering Inc.

PROPOSED 12-22-17

Page 224

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

0.0 min

for 50-yr event
0%, Lag

6.86"

1,990 cf, Atten

1,990 cf

Summary for Pond CB5: PCB5
3,480 sf,100.00% Impervious, Inflow Depth

0.54cfs@ 12.09 hrs, Volume
0.54cfs @ 12.09 hrs, Volume

Inflow Area
Inflow
Outflow
Primary

990 cf

1

Volume=

0.54cfs@ 12.09 hrs

, dt=0.05 hrs

, Time Span= 0.00-40.00 hrs

Ind method

Peak Elev=15.88' @ 12.21 hrs

-Stor-
Flood Elev= 17.60'

Routing by Dyn

Outlet Devices

Invert
14.80'

Device Routing

Round Culvert

12.0"

Primary

#1

0.900
=0.900

0.0054'" Cc

CPP, projecting, no headwall, Ke

Inlet / Outlet Invert= 14.80'/ 14.30' S

L=93.0'

0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

n=

(Dynamic Tailwater)

15.36" TwW=15.47

0.00 cfs @ 12.09 hrs HW

Culvert ( Controls 0.00 cfs)

Primary OutFlow Max

1=

Pond CB5: PCB5

2
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Pond CB5: PCB5

Stage-Area-Storage

Flood Elevation —]
[ Storage
174
z
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PROPOSED 12-22-17

Prepared by Lynnfield Engineering Inc.
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Summary for Pond CB6: PCB6
Inflow Area = 5,141 sf,100.00% Impervious, Inflow Depth = 6.86" for 50-yr event
Inflow = 0.80cfs@ 12.09 hrs, Volume= 2,939 cf
Outflow = 0.80cfs @ 12.09 hrs, Volume= 2,939 cf, Atten=0%, Lag= 0.0 min
Primary = 0.80cfs@ 12.09 hrs, Volume= 2,939 cf
Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev=20.47' @ 12.10 hrs
Flood Elev= 22.60'
Device Routing Invert Outlet Devices
#1  Primary 19.90' 12.0" Round Culvert
L= 78.0" CPP, projecting, no headwall, Ke= 0.900

Primary OutFlow Max=0.73 cfs @ 12.09 hrs HW=20.46' TW=20.06'

Inlet / Outlet Invert= 19.90' / 19.50' S=0.0051"'/" Cc=0.900

n=0.013 Corrugated PE, smooth interior,

T 1=culvert (Outlet Controls 0.73 cfs @ 2.32 fps)

Flow (cfs)

0854
084
0754
074
0.6594
064
0553
053
0459
044"
03594
EE
0253
023
0154
014
0053

1

2

Pond CB6: PCB6

Flow Area= 0.79 sf

(Dynamic Tailwater)
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Pond CB6: PCB6
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Summary for Pond CB7: PCB7

Inflow Area = 2,680 sf,100.00% Impervious, Inflow Depth = 6.86" for 50-yr event
Inflow = 0.42 cfs@ 12.09 hrs, Volume= 1,532 cf

Outflow = 0.42cfs @ 12.09 hrs, Volume= 1,532 cf, Atten=0%, Lag= 0.0 min
Primary = 0.42 cfs@ 12.09 hrs, Volume= 1,532 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev=19.45' @ 12.14 hrs
Flood Elev= 21.60'

Device Routing Invert Outlet Devices

#1  Primary 18.90' 12.0" Round Culvert
L=11.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 18.90' / 18.80" S=0.0091'/" Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=0.23 cfs @ 12.09 hrs HW=19.42" TW=19.40" (Dynamic Tailwater)
T 1=culvert (Outlet Controls 0.23 cfs @ 0.80 fps)

Pond CB7: PCB7
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Type Il 24-hr 50-yr Rainfall
for 50-yr event

25,483 sf, 55.96% Impervious, Inflow Depth > 4.91"

Summary for Pond DP1: Design Pont #1_18" RCP Culvert - Northwest

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Prepared by Lynnfield Engineering Inc.
[40] Hint: Not Described (Outflow=Inflow)

PROPOSED 12-22-17
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Summary for Pond DP2: Design Pont #2_Wetland-South

[40] Hint: Not Described (Outflow=Inflow)

for 50-yr event

81,284 sf, 40.77% Impervious, Inflow Depth = 3.50"

6.26 cfs @ 12.12 hrs, Volume
6.26 cfs @ 12.12 hrs, Volume

Inflow Area
Inflow

23,686 cf

0.0 min

Lag=

0%,

23,686 cf, Atten

Primary

0.00-40.00 hrs, dt=0.05 hrs

Routing by Dyn-Stor-Ind method, Time Span

Pond DP2: Design Pont #2_Wetland-South
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0.0 min

Printed 12/22/2017

for 50-yr event
0%, Lag

Type Il 24-hr 50-yr Rainfall

661 cf
661 cf, Atten

0.00-40.00 hrs, dt=0.05 hrs

0.00% Impervious, Inflow Depth = 4.13"

1,921 sf,
0.21cfs@ 12.09 hrs, Volume

Summary for Pond DP3: Design Pont #3 _Abutting Lot-East
0.21cfs@ 12.09 hrs, Volume

HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC

Prepared by Lynnfield Engineering Inc.
[40] Hint: Not Described (Outflow=Inflow)
Routing by Dyn-Stor-Ind method, Time Span

PROPOSED 12-22-17
Inflow Area
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Summary for Pond IS: Infiltration System

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=1)

Inflow Area = 14,215 sf,100.00% Impervious, Inflow Depth = 6.86" for 50-yr event

Inflow = 2.22cfs@ 12.09 hrs, Volume= 8,127 cf

Outflow = 0.69cfs @ 12.40 hrs, Volume= 8,127 cf, Atten=69%, Lag= 18.7 min
Discarded = 0.28 cfs @ 11.65 hrs, Volume= 7,567 cf

Primary = 0.41cfs @ 12.40 hrs, Volume= 560 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev=18.26' @ 12.40 hrs Surf.Area= 1,463 sf Storage= 2,039 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 34.5 min ( 777.3 - 742.8)

Volume Invert Avail.Storage Storage Description
#1A 16.10 670 cf 6.28'W x 109.07'L x 3.52'H Field A
2,416 cf Overall - 741 cf Embedded = 1,675 cf x 40.0% Voids
#2A 16.60' 741 cf Contech ChamberMaxx x 15 Inside #1

Effective Size= 49.6"W x 30.0"H => 6.92 sf x 7.12'L = 49.3 cf
Overall Size=51.4"W x 30.3"H x 7.58'L with 0.47' Overlap
Row Length Adjustment= +0.32' x 6.92 sf x 1 rows

#3B 16.10' 601 cf 10.98'W x 59.25'L x 3.52'H Field B
2,294 cf Overall - 793 cf Embedded = 1,502 cf x 40.0% Voids
#4B 16.60' 793 cf Contech ChamberMaxx x 16 Inside #3

Effective Size= 49.6"W x 30.0"H => 6.92 sf x 7.12'L = 49.3 cf
Overall Size=51.4"W x 30.3"H x 7.58'L with 0.47' Overlap
Row Length Adjustment= +0.32' x 6.92 sf x 2 rows

#5C 16.10' 143 cf 2.54'W x 50.00'L x 3.21'H Field C
408 cf Overall - 50 cf Embedded = 358 cf x 40.0% Voids
#6C 17.10' 39cf ADS N-12 12 x 2 Inside #5

Inside= 12.2"W x 12.2"H => 0.81 sf x 20.00'L = 16.2 cf
Outside= 14.5"W x 14.5"H => 1.05 sf x 20.00'L = 20.9 cf
Row Length Adjustment= +8.00' x 0.81 sf x 1 rows

2,986 cf Total Available Storage

Storage Group A created with Chamber Wizard
Storage Group B created with Chamber Wizard
Storage Group C created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Discarded 16.10' 8.270 in/hr Exfiltration over Surface area Phase-In=0.01'
#2  Primary 17.90° 12.0" Round Culvert

L=66.0" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 17.90'/ 16.50' S=0.0212"'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
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glscarded OutFlow Max=0.28 cfs @ 11.65 hrs HW=16.14" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.28 cfs)

Primary OutFlow Max=0.41 cfs @ 12.40 hrs HW=18.26" TW=0.00" (Dynamic Tailwater)
2=Culvert (Inlet Controls 0.41 cfs @ 1.61 fps)
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Pond IS: Infiltration System - Chamber Wizard Field A

Chamber Model = Contech ChamberMaxx (Contech® ChamberMaxx®)
Effective Size= 49.6"W x 30.0"H => 6.92 sf x 7.12'L = 49.3 cf

Overall Size=51.4"W x 30.3"H x 7.58'L with 0.47' Overlap

Row Length Adjustment= +0.32' x 6.92 sf x 1 rows

15 Chambers/Row x 7.12' Long +0.32' Row Adjustment = 107.07' Row Length +12.0" End Stone x 2 =
109.07' Base Length

1 Rows x 51.4" Wide + 12.0" Side Stone x 2 = 6.28' Base Width

6.0" Base + 30.3" Chamber Height + 6.0" Cover = 3.52' Field Height

15 Chambers x 49.3 cf +0.32' Row Adjustment x 6.92 sf x 1 Rows = 741.1 cf Chamber Storage
2,415.8 cf Field - 741.1 cf Chambers = 1,674.7 cf Stone x 40.0% Voids = 669.9 cf Stone Storage
Chamber Storage + Stone Storage = 1,411.0 cf = 0.032 af

Overall Storage Efficiency = 58.4%

Overall System Size = 109.07' x 6.28' x 3.52'

15 Chambers

89.5 cy Field
62.0 cy Stone
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Pond IS: Infiltration System - Chamber Wizard Field B

Chamber Model = Contech ChamberMaxx (Contech® ChamberMaxx®)
Effective Size= 49.6"W x 30.0"H => 6.92 sf x 7.12'L = 49.3 cf

Overall Size=51.4"W x 30.3"H x 7.58'L with 0.47' Overlap

Row Length Adjustment= +0.32' x 6.92 sf x 2 rows

51.4" Wide + 5.0" Spacing = 56.4" C-C Row Spacing

8 Chambers/Row x 7.12' Long +0.32' Row Adjustment = 57.25' Row Length +12.0" End Stone x 2 =
59.25' Base Length

2 Rows x 51.4" Wide + 5.0" Spacing x 1 + 12.0" Side Stone x 2 = 10.98' Base Width

6.0" Base + 30.3" Chamber Height + 6.0" Cover = 3.52' Field Height

16 Chambers x 49.3 cf +0.32' Row Adjustment x 6.92 sf x 2 Rows = 792.6 c¢f Chamber Storage
2,294.1 cf Field - 792.6 cf Chambers = 1,501.5 cf Stone x 40.0% Voids = 600.6 cf Stone Storage
Chamber Storage + Stone Storage = 1,393.2 cf = 0.032 af

Overall Storage Efficiency = 60.7%

Overall System Size =59.25' x 10.98' x 3.52'

16 Chambers

85.0 cy Field
55.6 cy Stone
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Pond IS: Infiltration System - Chamber Wizard Field C

Chamber Model = ADS N-12 12 (ADS N-12® Pipe)
Inside= 12.2"W x 12.2"H => 0.81 sf x 20.00'L = 16.2 cf
Outside= 14.5"W x 14.5"H => 1.05 sf x 20.00'L = 20.9 cf
Row Length Adjustment= +8.00" x 0.81 sf x 1 rows

2 Chambers/Row x 20.00' Long +8.00' Row Adjustment = 48.00' Row Length +12.0" End Stone x 2 =
50.00' Base Length

1 Rows x 14.5" Wide + 8.0" Side Stone x 2 = 2.54' Base Width

12.0" Base + 14.5" Chamber Height + 12.0" Cover = 3.21' Field Height

2 Chambers x 16.2 cf +8.00' Row Adjustment x 0.81 sf x 1 Rows = 38.9 cf Chamber Storage
2 Chambers x 20.9 cf +8.00' Row Adjustment x 1.05 sf x 1 Rows = 50.2 cf Displacement

407.9 cf Field - 50.2 cf Chambers = 357.7 cf Stone x 40.0% Voids = 143.1 cf Stone Storage

Chamber Storage + Stone Storage = 181.9 cf = 0.004 af
Overall Storage Efficiency = 44.6%
Overall System Size = 50.00' x 2.54' x 3.21'

2 Chambers
15.1 cy Field
13.2 cy Stone
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Pond IS: Infiltration System

Hydrograph

S
wwwww .
“““ wNe \
\\\\\ SEE |
SN , Y \\E
“““ S g AN Me
\\\\ sOe  NWN°
& @ | Y \E
=% s N\
\\\\ <52 NN
=0om | W ”%
“““ o
— ” / /2
“““ = NN
““““ ” wz
\\\\\\\ o NN
\\\\\\\ - NN
\\\\\\\ s )
| | Mm
\ =

2

5

(o2}

(2]
y—
o

%

\

0.41

g

8

6

<

przzzzz;z2:z2:2:222

2

(sy0) mol4

Time (hours)

Pond IS: Infiltration System

Stage-Area-Storage

[ Surface
[0 Storage

1,000

800

00

Surface/Horizontal/Wetted Area (sq-ft)
6!

e e A e e A

-12 12

Field A + Field B + Field C ~

e " "
2,000 2,500

1,500
Storage (cubic-feet)

101

181

(199)) uoneas|q

17+



7.10"

Page 239

Printed 12/22/2017

for 50-yr event

Type Il 24-hr 50-yr Rainfall
6.79"

Summary for Pond MH1: PDMH1

3,838 sf, 97.68% Impervious, Inflow Depth
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Summary for Pond MH2: PDMH2

0.0 min

for 50-yr event
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, dt=0.05 hrs

, Time Span= 0.00-40.00 hrs

Ind method

Peak Elev=16.65' @ 12.13 hrs

-Stor-
Flood Elev= 21.20'

Routing by Dyn

Outlet Devices

Invert
15.70'

Device Routing

12.0" Round Culvert

Primary

#1

=0.900
=0.900

0.0052'" Cc

L=115.0" CPP, projecting, no headwall, Ke

Inlet / Outlet Invert= 15.70'/ 15.10' S

0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

n

16.64' TW=16.02" (Dynamic Tailwater)

\/
WS
T &
o
no
<N
-
o®
N
— 0
@2
™~
9D«
)
2
~ 2
- c
13
a..l
=0
=5
o9
L e
S o
32
>3
3 §
o
=
[aR

Pond MH2: PDMH2

Hydrograph

0123456 78 910111213141516171819202122232425262728293031323334353637383940

(s$0) mol4

Time (hours)



PROPOSED 12-22-17 Type 11l 24-hr 50-yr Rainfall=7.10"

Prepared by Lynnfield Engineering Inc. Printed 12/22/2017
HydroCAD® 10.00-18 s/n 06609 © 2016 HydroCAD Software Solutions LLC Page 242

Pond MH2: PDMH2
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Summary for Pond MH3: PDMH3

0.0 min

for 50-yr event
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, dt=0.05 hrs

, Time Span= 0.00-40.00 hrs

Ind method

Peak Elev=16.15' @ 12.19 hrs

-Stor-
Flood Elev= 23.80'

Routing by Dyn

Outlet Devices

Invert
15.00'

Device Routing

12.0" Round Culvert

Primary

#1

=0.900
=0.900

0.0051'" Cc

L=138.0" CPP, projecting, no headwall, Ke

Inlet / Outlet Invert= 15.00'/ 14.30' S

0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

n

16.02'" TW=15.63" (Dynamic Tailwater)
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Pond MH3: PDMH3
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Summary for Pond MH4: PDMH4

[80] Warning: Exceeded Pond CB4 by 0.11' @ 12.15 hrs (0.57 cfs 102 cf)
[80] Warning: Exceeded Pond CB5 by 0.24' @ 12.15 hrs (1.29 cfs 370 cf)

Inflow Area = 22,134 sf, 85.50% Impervious, Inflow Depth = 6.08" for 50-yr event
Inflow = 3.27cfs@ 12.10 hrs, Volume= 11,217 cf

Outflow = 3.27cfs@ 12.10 hrs, Volume= 11,217 cf, Atten=0%, Lag= 0.0 min
Primary = 2.36cfs@ 12.09 hrs, Volume= 10,018 cf

Secondary = 1.07cfs @ 12.18 hrs, Volume= 1,200 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev=15.87' @ 12.16 hrs
Flood Elev=21.00'

Device Routing Invert Outlet Devices

#1  Primary 14.20' 12.0" Round Culvert
L=6.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 14.20' / 14.10' S=0.0167'/' Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2  Secondary 14.20' 12.0" Round Culvert
L=8.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 14.20' / 13.70" S=0.0625"'/" Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#3  Device 2 14.55' 0.5'long Sharp-Crested Rectangular Weir 2 End Contraction(s)

Primary OutFlow Max=0.90 cfs @ 12.09 hrs HW=15.51" TW=15.42" (Dynamic Tailwater)
T 1=culvert (Inlet Controls 0.90 cfs @ 1.14 fps)

econdary OutFlow Max=1.13 cfs @ 12.18 hrs HW=15.80" TW=14.72" (Dynamic Tailwater)
=Culvert (Passes 1.13 cfs of 3.11 cfs potential flow)
3=Sharp-Crested Rectangular Weir (Weir Controls 1.13 cfs @ 3.59 fps)
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Pond MH4: PDMH4
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for 50-yr event

Type Il 24-hr 50-yr Rainfall
6.08"

Inflow Depth

Summary for Pond MH5: PDMH5

22,134 sf, 85.50% Impervious,
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Pond MH5: PDMH5
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Summary for Pond MH6: PDMH6

for 50-yr event
Lag= 0.0 min
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, dt=0.05 hrs

, Time Span= 0.00-40.00 hrs

Ind method

Peak Elev=20.07' @ 12.09 hrs

-Stor-
Flood Elev= 23.80'

Routing by Dyn

Outlet Devices

Invert
19.40'

Device Routing

12.0" Round Culvert

Primary

#1

=0.900
=0.900

0.0050 /" Cc

L=120.0" CPP, projecting, no headwall, Ke

Inlet / Outlet Invert= 19.40'/ 18.80' S

0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

n

20.06' TW=19.40" (Dynamic Tailwater)
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Pond MH6: PDMH6
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Summary for Pond MH7: PDMH7

[80] Warning: Exceeded Pond CB7 by 0.02' @ 12.05 hrs (0.18 cfs 32 cf)

Inflow Area = 9,928 sf,100.00% Impervious, Inflow Depth = 6.86" for 50-yr event
Inflow = 155cfs @ 12.09 hrs, Volume= 5,676 cf

Outflow = 1.55cfs @ 12.09 hrs, Volume= 5,676 cf, Atten=0%, Lag= 0.0 min
Primary = 1.22cfs @ 12.08 hrs, Volume= 5,289 cf

Secondary = 0.34cfs@ 12.11 hrs, Volume= 387 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev=19.42' @ 12.13 hrs
Flood Elev=21.80'

Device Routing Invert Outlet Devices

#1  Primary 18.70" 12.0" Round Culvert
L=10.0" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 18.70'/ 18.60' S=0.0100'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
#2  Secondary 18.70' 12.0" Round Culvert
L=10.0" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 18.70' / 18.20' S=0.0500'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
#3  Device 2 19.00" 0.5'long Sharp-Crested Rectangular Weir 2 End Contraction(s)

Primary OutFlow Max=0.95 cfs @ 12.08 hrs HW=19.40" TW=19.21" (Dynamic Tailwater)
1=Culvert (Inlet Controls 0.95 cfs @ 1.64 fps)

econdary OutFlow Max=0.34 cfs @ 12.11 hrs HW=19.41' TW=19.11" (Dynamic Tailwater)
=Culvert (Passes 0.34 cfs of 1.23 cfs potential flow)
3=Sharp-Crested Rectangular Weir (Weir Controls 0.34 cfs @ 1.97 fps)
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Pond MH7: PDMH7
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Summary for Pond MH8: PDMH8

[80] Warning: Exceeded Pond WQU2 by 0.01' @ 12.05 hrs (0.30 cfs 53 cf)

= 0.0 min

for 50-yr event
0%, Lag

6.86"

, 127 cf
8,127 cf, Atten

8
8,127 cf

Volume

222cfs@ 12.09 hrs, Volume
2.22cfs @ 12.09 hrs, Volume

14,215 sf,100.00% Impervious, Inflow Depth

2.22cfs@ 12.09 hrs

Inflow Area
Inflow
Outflow
Primary

0.00-40.00 hrs, dt=0.05 hrs

Routing by Dyn-Stor-Ind method, Time Span
Peak Elev=19.16' @ 12.09 hrs

Flood Elev= 22.00'

Outlet Devices

Invert
18.10'

Device Routing

Round Culvert

12.0"
L

Primary

#1

0.900
=0.900

0.0111'" Cc

CPP, projecting, no headwall, Ke

Inlet / Outlet Invert= 18.10'/ 18.00' S

9.0’

0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

n=

(Dynamic Tailwater)

19.13" Tw=17.40'

2.16 cfs @ 12.09 hrs HW

Culvert (Barrel Controls 2.16 cfs @ 3.30 fps)

Primary OutFlow Max
1

Pond MH8: PDMH8

Hydrograph
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Summary for Pond RG1: Rain Garden #1

Inflow Area = 25,212 sf, 56.56% Impervious, Inflow Depth = 5.39" for 50-yr event
Inflow = 341 cfs@ 12.09 hrs, Volume= 11,324 cf

Outflow = 1.18 cfs @ 12.37 hrs, Volume= 10,342 cf, Atten=65%, Lag=17.1 min
Primary = 1.18 cfs @ 12.37 hrs, Volume= 10,342 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev=16.13' @ 12.37 hrs Surf.Area= 6,345 sf Storage= 4,522 cf
Flood Elev= 16.70' Surf.Area= 6,703 sf Storage= 6,272 cf

Plug-Flow detention time= 145.0 min calculated for 10,342 cf (91% of inflow)
Center-of-Mass det. time= 101.1 min ( 888.0 - 786.9)

Volume Invert Avail.Storage Storage Description
#1 15.30 6,272 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
15.30 4,439 288.0 0 0 4,439
16.00 6,173 327.0 3,698 3,698 6,360
16.30 6,569 334.0 1,911 5,609 6,741
16.40 6,703 337.0 664 6,272 6,905
Device Routing Invert Outlet Devices
#1  Primary 15.35" 8.0" Round Culvert X 2.00

L=65.0' CPP, mitered to conform to fill, Ke= 0.700
Inlet / Outlet Invert= 15.35'/ 15.00' S=0.0054"'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf

#2  Device 1 15.50" 4.0" Vert. Orifice/Grate X 3.00 C=0.600
#3 Device 1 15.80" 4.0" Vert. Orifice/Grate C=0.600
#4  Device 1 16.10' 24.0" x 24.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads

rimary OutFlow Max=1.17 cfs @ 12.37 hrs HW=16.13" TW=0.00' (Dynamic Tailwater)
T 1-culvert (Pas