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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 
(cfs) 

Net difference in 
Peak Rate of 
Runoff (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 
hour 

2.21 1.92 -0.09 

 
Design Point #2 Peak Flow Comparison 
 
Storm Event Existing Conditions 

Peak Rate of 
Runoff (cfs) 

Proposed 
Conditions Peak 
Rate of Runoff 
(cfs) 

Net difference in 
Peak Rate of 
Runoff (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 
hour 

8.17 7.85 -0.32 
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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 
(cfs) 

Net difference in 
Peak Rate of 
Runoff (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 
hour 

2.76 0.26 -2.50 

 
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 

type 
Peak rate of runoff 

(cfs) 
Peak depth (ft)

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. 



 

- 5 - 
 

Z:\Engineering\NewActive\627-20\Reports\NOI\EE-Stormwater Report - 122217\Stormwater Analysis and Calculations 
txt Rev 0.docx       

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 (0.5”/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 (0.5”/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 Illicit Discharges 
An Illicit Discharge Statement will be provided by a Certifying Professional prior to 
the discharge of any stormwater to post-construction BMPs. Refer to Attachment B. 
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X1

Subcatchment  X1

X2

Subcatchment X2

X3

Subcatchment  X3

DP1

Design Pont #1_18"
 RCP Culvert -

 Northwest

DP2

Design Pont
 #2_Wetland-South

DP3

Design Pont
 #3_Abutting Lot-East

Routing Diagram for EXISTING 12-22-17
Prepared by Lynnfield Engineering Inc.,  Printed 12/22/2017
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area
(sq-ft)

CN Description
(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
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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

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

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

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

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

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

   Inflow=0.55 cfs  1,930 cfPond DP3: Design Pont #3_Abutting Lot-East
   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
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Summary for Subcatchment X1: Subcatchment  X1

Runoff = 0.63 cfs @ 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 III 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

Runoff

Hydrograph
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Type III 24-hr
2-yr Rainfall=3.10"

Runoff Area=15,689 sf
Runoff Volume=2,388 cf

Runoff Depth=1.83"
Flow Length=320'

Tc=12.2 min
CN=87

0.63 cfs



Type III 24-hr  2-yr Rainfall=3.10"EXISTING 12-22-17
  Printed  12/22/2017Prepared by Lynnfield Engineering Inc.

Page 5HydroCAD® 10.00-18  s/n 06609  © 2016 HydroCAD Software Solutions LLC

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 III 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
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Subcatchment X2: Subcatchment X2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-yr Rainfall=3.10"

Runoff Area=72,692 sf
Runoff Volume=4,959 cf

Runoff Depth=0.82"
Flow Length=386'

Tc=10.0 min
CN=71

1.24 cfs
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Summary for Subcatchment X3: Subcatchment  X3

Runoff = 0.55 cfs @ 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 III 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

Runoff
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Type III 24-hr
2-yr Rainfall=3.10"

Runoff Area=20,301 sf
Runoff Volume=1,930 cf

Runoff Depth=1.14"
Flow Length=187'

Tc=8.1 min
CN=77

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

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

Inflow Area = 15,689 sf, 52.60% Impervious,  Inflow Depth = 1.83"    for  2-yr event
Inflow = 0.63 cfs @ 12.17 hrs,  Volume= 2,388 cf
Primary = 0.63 cfs @ 12.17 hrs,  Volume= 2,388 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs

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

Inflow
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Hydrograph
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Inflow Area=15,689 sf
0.63 cfs

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

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

Inflow Area = 72,692 sf, 10.40% Impervious,  Inflow Depth = 0.82"    for  2-yr event
Inflow = 1.24 cfs @ 12.16 hrs,  Volume= 4,959 cf
Primary = 1.24 cfs @ 12.16 hrs,  Volume= 4,959 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs

Pond DP2: Design Pont #2_Wetland-South

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=72,692 sf
1.24 cfs

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

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

Inflow Area = 20,301 sf, 11.97% Impervious,  Inflow Depth = 1.14"    for  2-yr event
Inflow = 0.55 cfs @ 12.12 hrs,  Volume= 1,930 cf
Primary = 0.55 cfs @ 12.12 hrs,  Volume= 1,930 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs

Pond DP3: Design Pont #3_Abutting Lot-East

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=20,301 sf
0.55 cfs
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10-Year 24-Hour Storm Event 
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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

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

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

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

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

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

   Inflow=1.19 cfs  4,016 cfPond DP3: Design Pont #3_Abutting Lot-East
   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
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Summary for Subcatchment X1: Subcatchment  X1

Runoff = 1.11 cfs @ 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 III 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

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=4.70"

Runoff Area=15,689 sf
Runoff Volume=4,296 cf

Runoff Depth=3.29"
Flow Length=320'

Tc=12.2 min
CN=87

1.11 cfs
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Summary for Subcatchment X2: Subcatchment X2

Runoff = 3.13 cfs @ 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 III 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
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Subcatchment X2: Subcatchment X2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=4.70"

Runoff Area=72,692 sf
Runoff Volume=11,464 cf

Runoff Depth=1.89"
Flow Length=386'

Tc=10.0 min
CN=71

3.13 cfs
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Summary for Subcatchment X3: Subcatchment  X3

Runoff = 1.19 cfs @ 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 III 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

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=4.70"

Runoff Area=20,301 sf
Runoff Volume=4,016 cf

Runoff Depth=2.37"
Flow Length=187'

Tc=8.1 min
CN=77

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

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

Inflow Area = 15,689 sf, 52.60% Impervious,  Inflow Depth = 3.29"    for  10-yr event
Inflow = 1.11 cfs @ 12.17 hrs,  Volume= 4,296 cf
Primary = 1.11 cfs @ 12.17 hrs,  Volume= 4,296 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs

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

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=15,689 sf
1.11 cfs

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

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

Inflow Area = 72,692 sf, 10.40% Impervious,  Inflow Depth = 1.89"    for  10-yr event
Inflow = 3.13 cfs @ 12.15 hrs,  Volume= 11,464 cf
Primary = 3.13 cfs @ 12.15 hrs,  Volume= 11,464 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs

Pond DP2: Design Pont #2_Wetland-South

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=72,692 sf
3.13 cfs

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

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

Inflow Area = 20,301 sf, 11.97% Impervious,  Inflow Depth = 2.37"    for  10-yr event
Inflow = 1.19 cfs @ 12.12 hrs,  Volume= 4,016 cf
Primary = 1.19 cfs @ 12.12 hrs,  Volume= 4,016 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs

Pond DP3: Design Pont #3_Abutting Lot-East

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=20,301 sf
1.19 cfs

1.19 cfs
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25-Year 24-Hour Storm Event 
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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

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

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

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

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

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

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



Type III 24-hr  25-yr Rainfall=5.80"EXISTING 12-22-17
  Printed  12/22/2017Prepared by Lynnfield Engineering Inc.

Page 20HydroCAD® 10.00-18  s/n 06609  © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment X1: Subcatchment  X1

Runoff = 1.45 cfs @ 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 III 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

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-yr Rainfall=5.80"

Runoff Area=15,689 sf
Runoff Volume=5,656 cf

Runoff Depth>4.33"
Flow Length=320'

Tc=12.2 min
CN=87

1.45 cfs
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Summary for Subcatchment X2: Subcatchment X2

Runoff = 4.60 cfs @ 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 III 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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Subcatchment X2: Subcatchment X2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-yr Rainfall=5.80"

Runoff Area=72,692 sf
Runoff Volume=16,589 cf

Runoff Depth=2.74"
Flow Length=386'

Tc=10.0 min
CN=71

4.60 cfs
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Summary for Subcatchment X3: Subcatchment  X3

Runoff = 1.66 cfs @ 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 III 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

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-yr Rainfall=5.80"

Runoff Area=20,301 sf
Runoff Volume=5,591 cf

Runoff Depth=3.31"
Flow Length=187'

Tc=8.1 min
CN=77

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

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

Inflow Area = 15,689 sf, 52.60% Impervious,  Inflow Depth > 4.33"    for  25-yr event
Inflow = 1.45 cfs @ 12.17 hrs,  Volume= 5,656 cf
Primary = 1.45 cfs @ 12.17 hrs,  Volume= 5,656 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs

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

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=15,689 sf
1.45 cfs

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

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

Inflow Area = 72,692 sf, 10.40% Impervious,  Inflow Depth = 2.74"    for  25-yr event
Inflow = 4.60 cfs @ 12.15 hrs,  Volume= 16,589 cf
Primary = 4.60 cfs @ 12.15 hrs,  Volume= 16,589 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs

Pond DP2: Design Pont #2_Wetland-South

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=72,692 sf
4.60 cfs

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

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

Inflow Area = 20,301 sf, 11.97% Impervious,  Inflow Depth = 3.31"    for  25-yr event
Inflow = 1.66 cfs @ 12.12 hrs,  Volume= 5,591 cf
Primary = 1.66 cfs @ 12.12 hrs,  Volume= 5,591 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs

Pond DP3: Design Pont #3_Abutting Lot-East

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=20,301 sf
1.66 cfs

1.66 cfs
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50-Year 24-Hour Storm Event 
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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

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

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

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

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

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

   Inflow=2.23 cfs  7,538 cfPond DP3: Design Pont #3_Abutting Lot-East
   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
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Summary for Subcatchment X1: Subcatchment  X1

Runoff = 1.85 cfs @ 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 III 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

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
50-yr Rainfall=7.10"

Runoff Area=15,689 sf
Runoff Volume=7,285 cf

Runoff Depth>5.57"
Flow Length=320'

Tc=12.2 min
CN=87

1.85 cfs
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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 III 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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Subcatchment X2: Subcatchment X2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
50-yr Rainfall=7.10"

Runoff Area=72,692 sf
Runoff Volume=23,066 cf

Runoff Depth=3.81"
Flow Length=386'

Tc=10.0 min
CN=71

6.43 cfs
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Summary for Subcatchment X3: Subcatchment  X3

Runoff = 2.23 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 III 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

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
50-yr Rainfall=7.10"

Runoff Area=20,301 sf
Runoff Volume=7,538 cf

Runoff Depth=4.46"
Flow Length=187'

Tc=8.1 min
CN=77

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

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

Inflow Area = 15,689 sf, 52.60% Impervious,  Inflow Depth > 5.57"    for  50-yr event
Inflow = 1.85 cfs @ 12.16 hrs,  Volume= 7,285 cf
Primary = 1.85 cfs @ 12.16 hrs,  Volume= 7,285 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs

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

Inflow
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Hydrograph
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Inflow Area=15,689 sf
1.85 cfs

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

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

Inflow Area = 72,692 sf, 10.40% Impervious,  Inflow Depth = 3.81"    for  50-yr event
Inflow = 6.43 cfs @ 12.15 hrs,  Volume= 23,066 cf
Primary = 6.43 cfs @ 12.15 hrs,  Volume= 23,066 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs

Pond DP2: Design Pont #2_Wetland-South

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=72,692 sf
6.43 cfs

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

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

Inflow Area = 20,301 sf, 11.97% Impervious,  Inflow Depth = 4.46"    for  50-yr event
Inflow = 2.23 cfs @ 12.12 hrs,  Volume= 7,538 cf
Primary = 2.23 cfs @ 12.12 hrs,  Volume= 7,538 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs

Pond DP3: Design Pont #3_Abutting Lot-East

Inflow
Primary

Hydrograph

Time  (hours)
4039383736353433323130292827262524232221201918171615141312111098765
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Existing Conditions Analysis 
100-Year 24-Hour Storm Event 
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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

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

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

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

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

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

   Inflow=2.76 cfs  9,390 cfPond DP3: Design Pont #3_Abutting Lot-East
   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
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Summary for Subcatchment X1: Subcatchment  X1

Runoff = 2.21 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 III 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

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-yr Rainfall=8.30"

Runoff Area=15,689 sf
Runoff Volume=8,797 cf

Runoff Depth>6.73"
Flow Length=320'

Tc=12.2 min
CN=87

2.21 cfs
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Summary for Subcatchment X2: Subcatchment X2

Runoff = 8.17 cfs @ 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 III 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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Subcatchment X2: Subcatchment X2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-yr Rainfall=8.30"

Runoff Area=72,692 sf
Runoff Volume=29,324 cf

Runoff Depth=4.84"
Flow Length=386'

Tc=10.0 min
CN=71

8.17 cfs
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Summary for Subcatchment X3: Subcatchment  X3

Runoff = 2.76 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 III 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

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-yr Rainfall=8.30"

Runoff Area=20,301 sf
Runoff Volume=9,390 cf

Runoff Depth=5.55"
Flow Length=187'

Tc=8.1 min
CN=77

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

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

Inflow Area = 15,689 sf, 52.60% Impervious,  Inflow Depth > 6.73"    for  100-yr event
Inflow = 2.21 cfs @ 12.16 hrs,  Volume= 8,797 cf
Primary = 2.21 cfs @ 12.16 hrs,  Volume= 8,797 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs

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

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=15,689 sf
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2.21 cfs
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Summary for Pond DP2: Design Pont #2_Wetland-South

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

Inflow Area = 72,692 sf, 10.40% Impervious,  Inflow Depth = 4.84"    for  100-yr event
Inflow = 8.17 cfs @ 12.14 hrs,  Volume= 29,324 cf
Primary = 8.17 cfs @ 12.14 hrs,  Volume= 29,324 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs

Pond DP2: Design Pont #2_Wetland-South

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=72,692 sf
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8.17 cfs
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Summary for Pond DP3: Design Pont #3_Abutting Lot-East

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

Inflow Area = 20,301 sf, 11.97% Impervious,  Inflow Depth = 5.55"    for  100-yr event
Inflow = 2.76 cfs @ 12.11 hrs,  Volume= 9,390 cf
Primary = 2.76 cfs @ 12.11 hrs,  Volume= 9,390 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs

Pond DP3: Design Pont #3_Abutting Lot-East

Inflow
Primary

Hydrograph

Time  (hours)
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Proposed Conditions Analysis 
2-Year 24-Hour Storm Event 
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area
(sq-ft)

CN Description
(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)
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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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Peak Elev=16.81'   Inflow=0.15 cfs  503 cfPond CB1: PCB1
12.0"  Round Culvert  n=0.013  L=21.0'  S=0.0095 '/'   Outflow=0.15 cfs  503 cf
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Peak Elev=16.78'   Inflow=0.11 cfs  395 cfPond CB2: PCB2
12.0"  Round Culvert  n=0.013  L=21.0'  S=0.0095 '/'   Outflow=0.11 cfs  395 cf

Peak Elev=18.32'   Inflow=0.33 cfs  1,152 cfPond CB3: PCB3
12.0"  Round Culvert  n=0.013  L=64.0'  S=0.0063 '/'   Outflow=0.33 cfs  1,152 cf

Peak Elev=15.42'   Inflow=0.32 cfs  1,150 cfPond CB4: PCB4
12.0"  Round Culvert  n=0.013  L=94.0'  S=0.0085 '/'   Outflow=0.32 cfs  1,150 cf

Peak Elev=15.10'   Inflow=0.23 cfs  832 cfPond CB5: PCB5
12.0"  Round Culvert  n=0.013  L=93.0'  S=0.0054 '/'   Outflow=0.23 cfs  832 cf

Peak Elev=20.25'   Inflow=0.35 cfs  1,229 cfPond CB6: PCB6
12.0"  Round Culvert  n=0.013  L=78.0'  S=0.0051 '/'   Outflow=0.35 cfs  1,229 cf

Peak Elev=19.21'   Inflow=0.18 cfs  640 cfPond CB7: PCB7
12.0"  Round Culvert  n=0.013  L=11.0'  S=0.0091 '/'   Outflow=0.18 cfs  640 cf

   Inflow=0.21 cfs  2,715 cfPond DP1: Design Pont #1_18" RCP Culvert - Northwest
   Primary=0.21 cfs  2,715 cf

   Inflow=1.16 cfs  6,075 cfPond DP2: Design Pont #2_Wetland-South
   Primary=1.16 cfs  6,075 cf

   Inflow=0.05 cfs  156 cfPond DP3: Design Pont #3_Abutting Lot-East
   Primary=0.05 cfs  156 cf

Peak Elev=16.83'  Storage=556 cf   Inflow=0.96 cfs  3,397 cfPond IS: Infiltration System
   Discarded=0.28 cfs  3,397 cf   Primary=0.00 cfs  0 cf   Outflow=0.28 cfs  3,397 cf

Peak Elev=16.58'   Inflow=0.26 cfs  897 cfPond MH1: PDMH1
12.0"  Round Culvert  n=0.013  L=85.0'  S=0.0059 '/'   Outflow=0.26 cfs  897 cf

Peak Elev=16.04'   Inflow=0.35 cfs  2,024 cfPond MH2: PDMH2
12.0"  Round Culvert  n=0.013  L=115.0'  S=0.0052 '/'   Outflow=0.35 cfs  2,024 cf

Peak Elev=15.36'   Inflow=0.35 cfs  2,024 cfPond MH3: PDMH3
12.0"  Round Culvert  n=0.013  L=138.0'  S=0.0051 '/'   Outflow=0.35 cfs  2,024 cf

Peak Elev=14.71'   Inflow=0.82 cfs  4,006 cfPond MH4: PDMH4
   Primary=0.72 cfs  3,924 cf   Secondary=0.10 cfs  82 cf   Outflow=0.82 cfs  4,006 cf

Peak Elev=14.13'   Inflow=0.82 cfs  4,006 cfPond MH5: PDMH5
12.0"  Round Culvert  n=0.013  L=23.0'  S=0.0087 '/'   Outflow=0.82 cfs  4,006 cf

Peak Elev=19.81'   Inflow=0.49 cfs  1,732 cfPond MH6: PDMH6
12.0"  Round Culvert  n=0.013  L=120.0'  S=0.0050 '/'   Outflow=0.49 cfs  1,732 cf

Peak Elev=19.16'   Inflow=0.67 cfs  2,373 cfPond MH7: PDMH7
   Primary=0.57 cfs  2,321 cf   Secondary=0.09 cfs  52 cf   Outflow=0.67 cfs  2,373 cf

Peak Elev=18.71'   Inflow=0.96 cfs  3,397 cfPond MH8: PDMH8
12.0"  Round Culvert  n=0.013  L=9.0'  S=0.0111 '/'   Outflow=0.96 cfs  3,397 cf
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Peak Elev=15.68'  Storage=1,849 cf   Inflow=1.12 cfs  3,671 cfPond RG1: Rain Garden #1
   Outflow=0.21 cfs  2,693 cf

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

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

Peak Elev=18.82'   Inflow=0.57 cfs  2,321 cfPond WQU2: Water Quality Unit 2
12.0"  Round Culvert  n=0.013  L=6.0'  S=0.0167 '/'   Outflow=0.57 cfs  2,321 cf
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Summary for Subcatchment 100: 100 - Pavement, Lawn, and Direct Entry to Rain Garden

Runoff = 0.77 cfs @ 12.09 hrs,  Volume= 2,435 cf,  Depth= 1.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-yr Rainfall=3.10"

Area (sf) CN Description
4,778 74 >75% Grass cover, Good, HSG C

* 6,173 65 Rain Garden surface area
9,086 98 Paved parking, HSG C

20,037 82 Weighted Average
10,951 54.65% Pervious Area

9,086 45.35% Impervious Area

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

6.0 Direct Entry, 

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

Runoff

Hydrograph

Time  (hours)
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F
lo

w
  (

cf
s)

0.85

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type III 24-hr
2-yr Rainfall=3.10"

Runoff Area=20,037 sf
Runoff Volume=2,435 cf

Runoff Depth=1.46"
Tc=6.0 min

CN=82

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

Runoff = 0.01 cfs @ 12.10 hrs,  Volume= 22 cf,  Depth= 0.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-yr Rainfall=3.10"

Area (sf) CN Description
271 74 >75% Grass cover, Good, HSG C
271 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment 101: 101 - West Side Lawn to DP1

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.007

0.007

0.006

0.005

0.005

0.004

0.004

0.003

0.003

0.002

0.002

0.001

0.001

0.000

0

Type III 24-hr
2-yr Rainfall=3.10"

Runoff Area=271 sf
Runoff Volume=22 cf

Runoff Depth=0.97"
Tc=6.0 min

CN=74

0.01 cfs
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Summary for Subcatchment 102: 102 - Existing Building

Runoff = 0.35 cfs @ 12.09 hrs,  Volume= 1,237 cf,  Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-yr Rainfall=3.10"

Area (sf) CN Description
* 5,175 98 Roofs, HSG C, Existing Building

5,175 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 102: 102 - Existing Building

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr
2-yr Rainfall=3.10"

Runoff Area=5,175 sf
Runoff Volume=1,237 cf

Runoff Depth=2.87"
Tc=6.0 min

CN=98

0.35 cfs



Type III 24-hr  2-yr Rainfall=3.10"PROPOSED 12-22-17
  Printed  12/22/2017Prepared by Lynnfield Engineering Inc.

Page 9HydroCAD® 10.00-18  s/n 06609  © 2016 HydroCAD Software Solutions LLC

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

Runoff = 0.14 cfs @ 12.09 hrs,  Volume= 504 cf,  Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-yr Rainfall=3.10"

Area (sf) CN Description
* 2,107 98 Roofs, HSG C, Half Prop. Building A

2,107 100.00% Impervious Area

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

6.0 Direct Entry, 

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

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr
2-yr Rainfall=3.10"

Runoff Area=2,107 sf
Runoff Volume=504 cf

Runoff Depth=2.87"
Tc=6.0 min

CN=98

0.14 cfs
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Summary for Subcatchment 201: 201 - Pavement

Runoff = 0.15 cfs @ 12.09 hrs,  Volume= 503 cf,  Depth= 2.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-yr Rainfall=3.10"

Area (sf) CN Description
2,098 98 Paved parking, HSG C

89 74 >75% Grass cover, Good, HSG C
2,187 97 Weighted Average

89 4.07% Pervious Area
2,098 95.93% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 201: 201 - Pavement

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr
2-yr Rainfall=3.10"

Runoff Area=2,187 sf
Runoff Volume=503 cf

Runoff Depth=2.76"
Tc=6.0 min

CN=97

0.15 cfs
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Summary for Subcatchment 202: 202 - Pavement

Runoff = 0.11 cfs @ 12.09 hrs,  Volume= 395 cf,  Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-yr Rainfall=3.10"

Area (sf) CN Description
1,651 98 Paved parking, HSG C
1,651 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 202: 202 - Pavement

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.12
0.115

0.11
0.105

0.1
0.095

0.09
0.085

0.08
0.075

0.07
0.065

0.06
0.055

0.05
0.045

0.04
0.035

0.03
0.025

0.02
0.015

0.01
0.005

0

Type III 24-hr
2-yr Rainfall=3.10"

Runoff Area=1,651 sf
Runoff Volume=395 cf

Runoff Depth=2.87"
Tc=6.0 min

CN=98

0.11 cfs
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Summary for Subcatchment 203: 203 - Pavement

Runoff = 0.33 cfs @ 12.09 hrs,  Volume= 1,152 cf,  Depth= 2.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-yr Rainfall=3.10"

Area (sf) CN Description
4,847 98 Paved parking, HSG C

166 74 >75% Grass cover, Good, HSG C
5,013 97 Weighted Average

166 3.31% Pervious Area
4,847 96.69% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 203: 203 - Pavement

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr
2-yr Rainfall=3.10"

Runoff Area=5,013 sf
Runoff Volume=1,152 cf

Runoff Depth=2.76"
Tc=6.0 min

CN=97

0.33 cfs
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Summary for Subcatchment 204: 204 - Pavement

Runoff = 0.32 cfs @ 12.09 hrs,  Volume= 1,150 cf,  Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-yr Rainfall=3.10"

Area (sf) CN Description
4,813 98 Paved parking, HSG C
4,813 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 204: 204 - Pavement

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr
2-yr Rainfall=3.10"

Runoff Area=4,813 sf
Runoff Volume=1,150 cf

Runoff Depth=2.87"
Tc=6.0 min

CN=98

0.32 cfs
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Summary for Subcatchment 205: 205 - Pavement

Runoff = 0.23 cfs @ 12.09 hrs,  Volume= 832 cf,  Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-yr Rainfall=3.10"

Area (sf) CN Description
3,480 98 Paved parking, HSG C
3,480 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 205: 205 - Pavement

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.26
0.25
0.24
0.23
0.22
0.21

0.2
0.19
0.18
0.17
0.16
0.15
0.14
0.13
0.12
0.11

0.1
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

0

Type III 24-hr
2-yr Rainfall=3.10"

Runoff Area=3,480 sf
Runoff Volume=832 cf

Runoff Depth=2.87"
Tc=6.0 min

CN=98

0.23 cfs
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Summary for Subcatchment 206: 206 - Pavement

Runoff = 0.35 cfs @ 12.09 hrs,  Volume= 1,229 cf,  Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-yr Rainfall=3.10"

Area (sf) CN Description
5,141 98 Paved parking, HSG C
5,141 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 206: 206 - Pavement

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr
2-yr Rainfall=3.10"

Runoff Area=5,141 sf
Runoff Volume=1,229 cf

Runoff Depth=2.87"
Tc=6.0 min

CN=98

0.35 cfs
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Summary for Subcatchment 207: 207 - Pavement

Runoff = 0.18 cfs @ 12.09 hrs,  Volume= 640 cf,  Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-yr Rainfall=3.10"

Area (sf) CN Description
2,680 98 Paved parking, HSG C
2,680 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 207: 207 - Pavement

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.2

0.19

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr
2-yr Rainfall=3.10"

Runoff Area=2,680 sf
Runoff Volume=640 cf

Runoff Depth=2.87"
Tc=6.0 min

CN=98

0.18 cfs
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Summary for Subcatchment 208: 208 - Proposed Building Tenant B

Runoff = 0.29 cfs @ 12.09 hrs,  Volume= 1,025 cf,  Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-yr Rainfall=3.10"

Area (sf) CN Description
4,287 98 Roofs, HSG C

0 98 Roofs, HSG C
4,287 98 Weighted Average
4,287 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 208: 208 - Proposed Building Tenant B

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr
2-yr Rainfall=3.10"

Runoff Area=4,287 sf
Runoff Volume=1,025 cf

Runoff Depth=2.87"
Tc=6.0 min

CN=98

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

Runoff = 0.21 cfs @ 12.09 hrs,  Volume= 665 cf,  Depth= 1.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-yr Rainfall=3.10"

Area (sf) CN Description
* 876 65 Rain Garden Surface Area

2,078 79 50-75% Grass cover, Fair, HSG C
84 98 Unconnected pavement, HSG C

1,952 98 Unconnected roofs, HSG C
4,990 84 Weighted Average
2,954 59.20% Pervious Area
2,036 40.80% Impervious Area
2,036 100.00% Unconnected

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

6.0 Direct Entry, 

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

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.23
0.22
0.21

0.2
0.19
0.18
0.17
0.16
0.15
0.14
0.13
0.12
0.11

0.1
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

0

Type III 24-hr
2-yr Rainfall=3.10"

Runoff Area=4,990 sf
Runoff Volume=665 cf

Runoff Depth=1.60"
Tc=6.0 min

CN=84

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

Runoff = 0.42 cfs @ 12.19 hrs,  Volume= 2,069 cf,  Depth= 0.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-yr Rainfall=3.10"

Area (sf) CN Description
35,498 65 Brush, Good, HSG C

* 9,437 65 Brush, Good, HSG C, Wetland Brush
44,935 65 Weighted Average
44,935 100.00% Pervious Area

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

9.2 100 0.0600 0.18 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.22"

1.4 110 0.0360 1.33 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.6 210 Total

Subcatchment 210: 210 - Existing South features remaining to DP2

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.46
0.44
0.42

0.4
0.38
0.36
0.34
0.32

0.3
0.28
0.26
0.24
0.22

0.2
0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

0

Type III 24-hr
2-yr Rainfall=3.10"

Runoff Area=44,935 sf
Runoff Volume=2,069 cf

Runoff Depth=0.55"
Flow Length=210'

Tc=10.6 min
CN=65

0.42 cfs
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Summary for Subcatchment 300: 300 - Lawn East to DP3

Runoff = 0.05 cfs @ 12.10 hrs,  Volume= 156 cf,  Depth= 0.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-yr Rainfall=3.10"

Area (sf) CN Description
1,921 74 >75% Grass cover, Good, HSG C
1,921 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment 300: 300 - Lawn East to DP3

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.052
0.05

0.048
0.046
0.044
0.042

0.04
0.038
0.036
0.034
0.032

0.03
0.028
0.026
0.024
0.022

0.02
0.018
0.016
0.014
0.012

0.01
0.008
0.006
0.004
0.002

0

Type III 24-hr
2-yr Rainfall=3.10"

Runoff Area=1,921 sf
Runoff Volume=156 cf

Runoff Depth=0.97"
Tc=6.0 min

CN=74

0.05 cfs
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Summary for Pond CB1: PCB1

Inflow Area = 2,187 sf, 95.93% Impervious,  Inflow Depth = 2.76"    for  2-yr event
Inflow = 0.15 cfs @ 12.09 hrs,  Volume= 503 cf
Outflow = 0.15 cfs @ 12.09 hrs,  Volume= 503 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.15 cfs @ 12.09 hrs,  Volume= 503 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 16.81' @ 12.09 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=0.14 cfs @ 12.09 hrs  HW=16.81'  TW=16.58'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.14 cfs @ 1.84 fps)

Pond CB1: PCB1

Inflow
Primary

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Inflow Area=2,187 sf
Peak Elev=16.81'

12.0"
Round Culvert

n=0.013
L=21.0'

S=0.0095 '/'

0.15 cfs
0.15 cfs
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Summary for Pond CB2: PCB2

Inflow Area = 1,651 sf,100.00% Impervious,  Inflow Depth = 2.87"    for  2-yr event
Inflow = 0.11 cfs @ 12.09 hrs,  Volume= 395 cf
Outflow = 0.11 cfs @ 12.09 hrs,  Volume= 395 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.11 cfs @ 12.09 hrs,  Volume= 395 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 16.78' @ 12.09 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=0.11 cfs @ 12.09 hrs  HW=16.78'  TW=16.58'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.11 cfs @ 1.65 fps)

Pond CB2: PCB2
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Pond CB2: PCB2
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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 = 0.33 cfs @ 12.09 hrs,  Volume= 1,152 cf
Outflow = 0.33 cfs @ 12.09 hrs,  Volume= 1,152 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.33 cfs @ 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   
Inlet / Outlet Invert= 17.90' / 17.50'   S= 0.0063 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.25 cfs @ 12.09 hrs  HW=18.27'  TW=18.10'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.25 cfs @ 1.40 fps)

Pond CB3: PCB3
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Pond CB3: PCB3

Storage

Stage-Area-Storage

Storage (cubic-feet)
0

E
le

va
ti

o
n

  (
fe

et
)

20

19

18

 Flood Elevation 



Type III 24-hr  2-yr Rainfall=3.10"PROPOSED 12-22-17
  Printed  12/22/2017Prepared by Lynnfield Engineering Inc.

Page 27HydroCAD® 10.00-18  s/n 06609  © 2016 HydroCAD Software Solutions LLC

Summary for Pond CB4: PCB4

Inflow Area = 4,813 sf,100.00% Impervious,  Inflow Depth = 2.87"    for  2-yr event
Inflow = 0.32 cfs @ 12.09 hrs,  Volume= 1,150 cf
Outflow = 0.32 cfs @ 12.09 hrs,  Volume= 1,150 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.32 cfs @ 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   

Primary 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)

Pond CB4: PCB4
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Pond CB4: PCB4
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Summary for Pond CB5: PCB5

Inflow Area = 3,480 sf,100.00% Impervious,  Inflow Depth = 2.87"    for  2-yr event
Inflow = 0.23 cfs @ 12.09 hrs,  Volume= 832 cf
Outflow = 0.23 cfs @ 12.09 hrs,  Volume= 832 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.23 cfs @ 12.09 hrs,  Volume= 832 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 15.10' @ 12.10 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=0.22 cfs @ 12.09 hrs  HW=15.09'  TW=14.70'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.22 cfs @ 1.70 fps)

Pond CB5: PCB5

Inflow
Primary

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Inflow Area=3,480 sf
Peak Elev=15.10'

12.0"
Round Culvert

n=0.013
L=93.0'

S=0.0054 '/'

0.23 cfs
0.23 cfs



Type III 24-hr  2-yr Rainfall=3.10"PROPOSED 12-22-17
  Printed  12/22/2017Prepared by Lynnfield Engineering Inc.

Page 30HydroCAD® 10.00-18  s/n 06609  © 2016 HydroCAD Software Solutions LLC

Pond CB5: PCB5
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Summary for Pond CB6: PCB6

Inflow Area = 5,141 sf,100.00% Impervious,  Inflow Depth = 2.87"    for  2-yr event
Inflow = 0.35 cfs @ 12.09 hrs,  Volume= 1,229 cf
Outflow = 0.35 cfs @ 12.09 hrs,  Volume= 1,229 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.35 cfs @ 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= 20.25' @ 12.09 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   
Inlet / Outlet Invert= 19.90' / 19.50'   S= 0.0051 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.33 cfs @ 12.09 hrs  HW=20.24'  TW=19.81'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.33 cfs @ 2.04 fps)

Pond CB6: PCB6
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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 = 2.87"    for  2-yr event
Inflow = 0.18 cfs @ 12.09 hrs,  Volume= 640 cf
Outflow = 0.18 cfs @ 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)
1=Culvert  (Outlet Controls 0.14 cfs @ 1.07 fps)

Pond CB7: PCB7
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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)

Inflow Area = 25,483 sf, 55.96% Impervious,  Inflow Depth > 1.28"    for  2-yr event
Inflow = 0.21 cfs @ 12.56 hrs,  Volume= 2,715 cf
Primary = 0.21 cfs @ 12.56 hrs,  Volume= 2,715 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs

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)

Inflow Area = 81,284 sf, 40.77% Impervious,  Inflow Depth = 0.90"    for  2-yr event
Inflow = 1.16 cfs @ 12.14 hrs,  Volume= 6,075 cf
Primary = 1.16 cfs @ 12.14 hrs,  Volume= 6,075 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs

Pond DP2: Design Pont #2_Wetland-South
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Summary for Pond DP3: Design Pont #3_Abutting Lot-East

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

Inflow Area = 1,921 sf, 0.00% Impervious,  Inflow Depth = 0.97"    for  2-yr event
Inflow = 0.05 cfs @ 12.10 hrs,  Volume= 156 cf
Primary = 0.05 cfs @ 12.10 hrs,  Volume= 156 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs

Pond DP3: Design Pont #3_Abutting Lot-East
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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 = 0.96 cfs @ 12.09 hrs,  Volume= 3,397 cf
Outflow = 0.28 cfs @ 11.90 hrs,  Volume= 3,397 cf,  Atten= 71%,  Lag= 0.0 min
Discarded = 0.28 cfs @ 11.90 hrs,  Volume= 3,397 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

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' 39 cf 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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Discarded 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 cf 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
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Summary for Pond MH1: PDMH1

Inflow Area = 3,838 sf, 97.68% Impervious,  Inflow Depth = 2.80"    for  2-yr event
Inflow = 0.26 cfs @ 12.09 hrs,  Volume= 897 cf
Outflow = 0.26 cfs @ 12.09 hrs,  Volume= 897 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.26 cfs @ 12.09 hrs,  Volume= 897 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 16.58' @ 12.09 hrs
Flood Elev= 20.20'

Device Routing     Invert Outlet Devices
#1 Primary 16.30' 12.0"  Round Culvert   

L= 85.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 16.30' / 15.80'   S= 0.0059 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.25 cfs @ 12.09 hrs  HW=16.58'  TW=15.99'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.25 cfs @ 2.07 fps)

Pond MH1: PDMH1

Inflow
Primary

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Inflow Area=3,838 sf
Peak Elev=16.58'

12.0"
Round Culvert

n=0.013
L=85.0'

S=0.0059 '/'

0.26 cfs
0.26 cfs



Type III 24-hr  2-yr Rainfall=3.10"PROPOSED 12-22-17
  Printed  12/22/2017Prepared by Lynnfield Engineering Inc.

Page 45HydroCAD® 10.00-18  s/n 06609  © 2016 HydroCAD Software Solutions LLC

Pond MH1: PDMH1
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Summary for Pond MH2: PDMH2

Inflow Area = 13,841 sf, 76.82% Impervious,  Inflow Depth = 1.75"    for  2-yr event
Inflow = 0.35 cfs @ 12.24 hrs,  Volume= 2,024 cf
Outflow = 0.35 cfs @ 12.24 hrs,  Volume= 2,024 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.35 cfs @ 12.24 hrs,  Volume= 2,024 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 16.04' @ 12.24 hrs
Flood Elev= 21.20'

Device Routing     Invert Outlet Devices
#1 Primary 15.70' 12.0"  Round Culvert   

L= 115.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 15.70' / 15.10'   S= 0.0052 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.35 cfs @ 12.24 hrs  HW=16.04'  TW=15.35'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.35 cfs @ 2.21 fps)

Pond MH2: PDMH2
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Pond MH2: PDMH2
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Summary for Pond MH3: PDMH3

Inflow Area = 13,841 sf, 76.82% Impervious,  Inflow Depth = 1.75"    for  2-yr event
Inflow = 0.35 cfs @ 12.24 hrs,  Volume= 2,024 cf
Outflow = 0.35 cfs @ 12.24 hrs,  Volume= 2,024 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.35 cfs @ 12.24 hrs,  Volume= 2,024 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 15.36' @ 12.22 hrs
Flood Elev= 23.80'

Device Routing     Invert Outlet Devices
#1 Primary 15.00' 12.0"  Round Culvert   

L= 138.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 15.00' / 14.30'   S= 0.0051 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.36 cfs @ 12.24 hrs  HW=15.35'  TW=14.65'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.36 cfs @ 2.12 fps)

Pond MH3: PDMH3
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Pond MH3: PDMH3
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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 = 0.82 cfs @ 12.10 hrs,  Volume= 4,006 cf
Outflow = 0.82 cfs @ 12.10 hrs,  Volume= 4,006 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.72 cfs @ 12.10 hrs,  Volume= 3,924 cf
Secondary = 0.10 cfs @ 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)

Secondary OutFlow  Max=0.10 cfs @ 12.10 hrs  HW=14.71'  TW=14.13'   (Dynamic Tailwater)
2=Culvert  (Passes 0.10 cfs of 0.77 cfs potential flow)

3=Sharp-Crested Rectangular Weir  (Weir Controls 0.10 cfs @ 1.30 fps)



Type III 24-hr  2-yr Rainfall=3.10"PROPOSED 12-22-17
  Printed  12/22/2017Prepared by Lynnfield Engineering Inc.

Page 51HydroCAD® 10.00-18  s/n 06609  © 2016 HydroCAD Software Solutions LLC

Pond MH4: PDMH4
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Summary for Pond MH5: PDMH5

Inflow Area = 22,134 sf, 85.50% Impervious,  Inflow Depth = 2.17"    for  2-yr event
Inflow = 0.82 cfs @ 12.10 hrs,  Volume= 4,006 cf
Outflow = 0.82 cfs @ 12.10 hrs,  Volume= 4,006 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.82 cfs @ 12.10 hrs,  Volume= 4,006 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 14.13' @ 12.10 hrs
Flood Elev= 21.40'

Device Routing     Invert Outlet Devices
#1 Primary 13.60' 12.0"  Round Culvert   

L= 23.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 13.60' / 13.40'   S= 0.0087 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.82 cfs @ 12.10 hrs  HW=14.13'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.82 cfs @ 2.78 fps)

Pond MH5: PDMH5
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Pond MH5: PDMH5
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Summary for Pond MH6: PDMH6

Inflow Area = 7,248 sf,100.00% Impervious,  Inflow Depth = 2.87"    for  2-yr event
Inflow = 0.49 cfs @ 12.09 hrs,  Volume= 1,732 cf
Outflow = 0.49 cfs @ 12.09 hrs,  Volume= 1,732 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.49 cfs @ 12.09 hrs,  Volume= 1,732 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 19.81' @ 12.09 hrs
Flood Elev= 23.80'

Device Routing     Invert Outlet Devices
#1 Primary 19.40' 12.0"  Round Culvert   

L= 120.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 19.40' / 18.80'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.47 cfs @ 12.09 hrs  HW=19.81'  TW=19.15'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.47 cfs @ 2.30 fps)

Pond MH6: PDMH6
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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 = 2.87"    for  2-yr event
Inflow = 0.67 cfs @ 12.09 hrs,  Volume= 2,373 cf
Outflow = 0.67 cfs @ 12.09 hrs,  Volume= 2,373 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.57 cfs @ 12.09 hrs,  Volume= 2,321 cf
Secondary = 0.09 cfs @ 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)

Secondary OutFlow  Max=0.09 cfs @ 12.09 hrs  HW=19.15'  TW=18.70'   (Dynamic Tailwater)
2=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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Summary for Pond MH8: PDMH8

Inflow Area = 14,215 sf,100.00% Impervious,  Inflow Depth = 2.87"    for  2-yr event
Inflow = 0.96 cfs @ 12.09 hrs,  Volume= 3,397 cf
Outflow = 0.96 cfs @ 12.09 hrs,  Volume= 3,397 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.96 cfs @ 12.09 hrs,  Volume= 3,397 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 18.71' @ 12.09 hrs
Flood Elev= 22.00'

Device Routing     Invert Outlet Devices
#1 Primary 18.10' 12.0"  Round Culvert   

L= 9.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 18.10' / 18.00'   S= 0.0111 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.93 cfs @ 12.09 hrs  HW=18.70'  TW=16.56'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.93 cfs @ 2.70 fps)

Pond MH8: PDMH8
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Pond MH8: PDMH8
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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 = 1.12 cfs @ 12.09 hrs,  Volume= 3,671 cf
Outflow = 0.21 cfs @ 12.56 hrs,  Volume= 2,693 cf,  Atten= 82%,  Lag= 28.3 min
Primary = 0.21 cfs @ 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) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-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   

Primary OutFlow  Max=0.21 cfs @ 12.56 hrs  HW=15.68'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.21 cfs of 0.49 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.21 cfs @ 1.44 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)
4=Orifice/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 0.22' @ 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 = 0.24 cfs @ 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) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-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   

Primary OutFlow  Max=0.24 cfs @ 12.30 hrs  HW=18.29'  TW=16.04'   (Dynamic Tailwater)
1=Culvert  (Passes 0.24 cfs of 7.59 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.24 cfs @ 1.50 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)
4=Orifice/Grate  ( Controls 0.00 cfs)
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Pond RG2: Rain Garden #2
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Summary for Pond WQU1: Water Quality Unit 1

Inflow Area = 22,134 sf, 85.50% Impervious,  Inflow Depth = 2.13"    for  2-yr event
Inflow = 0.72 cfs @ 12.10 hrs,  Volume= 3,924 cf
Outflow = 0.72 cfs @ 12.10 hrs,  Volume= 3,924 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.72 cfs @ 12.10 hrs,  Volume= 3,924 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 14.33' @ 12.12 hrs
Flood Elev= 21.00'

Device Routing     Invert Outlet Devices
#1 Primary 13.80' 12.0"  Round Culvert   

L= 9.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 13.80' / 13.70'   S= 0.0111 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.68 cfs @ 12.10 hrs  HW=14.33'  TW=14.13'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.68 cfs @ 2.35 fps)

Pond WQU1: Water Quality Unit 1
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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 = 2.81"    for  2-yr event
Inflow = 0.57 cfs @ 12.09 hrs,  Volume= 2,321 cf
Outflow = 0.57 cfs @ 12.09 hrs,  Volume= 2,321 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.57 cfs @ 12.09 hrs,  Volume= 2,321 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 18.82' @ 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   

Primary OutFlow  Max=0.47 cfs @ 12.09 hrs  HW=18.80'  TW=18.70'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.47 cfs @ 1.72 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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Peak Elev=16.87'   Inflow=0.22 cfs  792 cfPond CB1: PCB1
12.0"  Round Culvert  n=0.013  L=21.0'  S=0.0095 '/'   Outflow=0.22 cfs  792 cf
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Peak Elev=16.84'   Inflow=0.17 cfs  614 cfPond CB2: PCB2
12.0"  Round Culvert  n=0.013  L=21.0'  S=0.0095 '/'   Outflow=0.17 cfs  614 cf

Peak Elev=18.53'   Inflow=0.51 cfs  1,816 cfPond CB3: PCB3
12.0"  Round Culvert  n=0.013  L=64.0'  S=0.0063 '/'   Outflow=0.51 cfs  1,816 cf

Peak Elev=15.51'   Inflow=0.50 cfs  1,790 cfPond CB4: PCB4
12.0"  Round Culvert  n=0.013  L=94.0'  S=0.0085 '/'   Outflow=0.50 cfs  1,790 cf

Peak Elev=15.22'   Inflow=0.36 cfs  1,294 cfPond CB5: PCB5
12.0"  Round Culvert  n=0.013  L=93.0'  S=0.0054 '/'   Outflow=0.36 cfs  1,294 cf

Peak Elev=20.34'   Inflow=0.53 cfs  1,912 cfPond CB6: PCB6
12.0"  Round Culvert  n=0.013  L=78.0'  S=0.0051 '/'   Outflow=0.53 cfs  1,912 cf

Peak Elev=19.32'   Inflow=0.28 cfs  997 cfPond CB7: PCB7
12.0"  Round Culvert  n=0.013  L=11.0'  S=0.0091 '/'   Outflow=0.28 cfs  997 cf

   Inflow=0.59 cfs  5,688 cfPond DP1: Design Pont #1_18" RCP Culvert - Northwest
   Primary=0.59 cfs  5,688 cf

   Inflow=3.08 cfs  12,321 cfPond DP2: Design Pont #2_Wetland-South
   Primary=3.08 cfs  12,321 cf

   Inflow=0.11 cfs  341 cfPond DP3: Design Pont #3_Abutting Lot-East
   Primary=0.11 cfs  341 cf

Peak Elev=17.47'  Storage=1,244 cf   Inflow=1.46 cfs  5,288 cfPond IS: Infiltration System
   Discarded=0.28 cfs  5,288 cf   Primary=0.00 cfs  0 cf   Outflow=0.28 cfs  5,288 cf

Peak Elev=16.68'   Inflow=0.39 cfs  1,407 cfPond MH1: PDMH1
12.0"  Round Culvert  n=0.013  L=85.0'  S=0.0059 '/'   Outflow=0.39 cfs  1,407 cf

Peak Elev=16.32'   Inflow=1.01 cfs  3,780 cfPond MH2: PDMH2
12.0"  Round Culvert  n=0.013  L=115.0'  S=0.0052 '/'   Outflow=1.01 cfs  3,780 cf

Peak Elev=15.65'   Inflow=1.01 cfs  3,780 cfPond MH3: PDMH3
12.0"  Round Culvert  n=0.013  L=138.0'  S=0.0051 '/'   Outflow=1.01 cfs  3,780 cf

Peak Elev=14.99'   Inflow=1.84 cfs  6,864 cfPond MH4: PDMH4
   Primary=1.46 cfs  6,424 cf   Secondary=0.39 cfs  440 cf   Outflow=1.84 cfs  6,864 cf

Peak Elev=14.49'   Inflow=1.84 cfs  6,864 cfPond MH5: PDMH5
12.0"  Round Culvert  n=0.013  L=23.0'  S=0.0087 '/'   Outflow=1.84 cfs  6,864 cf

Peak Elev=19.93'   Inflow=0.75 cfs  2,696 cfPond MH6: PDMH6
12.0"  Round Culvert  n=0.013  L=120.0'  S=0.0050 '/'   Outflow=0.75 cfs  2,696 cf

Peak Elev=19.26'   Inflow=1.02 cfs  3,693 cfPond MH7: PDMH7
   Primary=0.83 cfs  3,537 cf   Secondary=0.20 cfs  156 cf   Outflow=1.02 cfs  3,693 cf

Peak Elev=18.90'   Inflow=1.46 cfs  5,288 cfPond MH8: PDMH8
12.0"  Round Culvert  n=0.013  L=9.0'  S=0.0111 '/'   Outflow=1.46 cfs  5,288 cf
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Peak Elev=15.88'  Storage=2,948 cf   Inflow=2.02 cfs  6,621 cfPond RG1: Rain Garden #1
   Outflow=0.59 cfs  5,640 cf

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

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

Peak Elev=19.00'   Inflow=0.83 cfs  3,537 cfPond WQU2: Water Quality Unit 2
12.0"  Round Culvert  n=0.013  L=6.0'  S=0.0167 '/'   Outflow=0.83 cfs  3,537 cf
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Summary for Subcatchment 100: 100 - Pavement, Lawn, and Direct Entry to Rain Garden

Runoff = 1.48 cfs @ 12.09 hrs,  Volume= 4,696 cf,  Depth= 2.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=4.70"

Area (sf) CN Description
4,778 74 >75% Grass cover, Good, HSG C

* 6,173 65 Rain Garden surface area
9,086 98 Paved parking, HSG C

20,037 82 Weighted Average
10,951 54.65% Pervious Area

9,086 45.35% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 100: 100 - Pavement, Lawn, and Direct Entry to Rain Garden
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Summary for Subcatchment 101: 101 - West Side Lawn to DP1

Runoff = 0.02 cfs @ 12.10 hrs,  Volume= 48 cf,  Depth= 2.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=4.70"

Area (sf) CN Description
271 74 >75% Grass cover, Good, HSG C
271 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment 101: 101 - West Side Lawn to DP1
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Summary for Subcatchment 102: 102 - Existing Building

Runoff = 0.53 cfs @ 12.09 hrs,  Volume= 1,925 cf,  Depth= 4.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=4.70"

Area (sf) CN Description
* 5,175 98 Roofs, HSG C, Existing Building

5,175 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 102: 102 - Existing Building

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=4.70"

Runoff Area=5,175 sf
Runoff Volume=1,925 cf

Runoff Depth=4.46"
Tc=6.0 min

CN=98

0.53 cfs



Type III 24-hr  10-yr Rainfall=4.70"PROPOSED 12-22-17
  Printed  12/22/2017Prepared by Lynnfield Engineering Inc.

Page 74HydroCAD® 10.00-18  s/n 06609  © 2016 HydroCAD Software Solutions LLC

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

Runoff = 0.22 cfs @ 12.09 hrs,  Volume= 784 cf,  Depth= 4.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=4.70"

Area (sf) CN Description
* 2,107 98 Roofs, HSG C, Half Prop. Building A

2,107 100.00% Impervious Area

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

6.0 Direct Entry, 

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

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=4.70"

Runoff Area=2,107 sf
Runoff Volume=784 cf

Runoff Depth=4.46"
Tc=6.0 min

CN=98

0.22 cfs
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Summary for Subcatchment 201: 201 - Pavement

Runoff = 0.22 cfs @ 12.09 hrs,  Volume= 792 cf,  Depth= 4.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=4.70"

Area (sf) CN Description
2,098 98 Paved parking, HSG C

89 74 >75% Grass cover, Good, HSG C
2,187 97 Weighted Average

89 4.07% Pervious Area
2,098 95.93% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 201: 201 - Pavement

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=4.70"

Runoff Area=2,187 sf
Runoff Volume=792 cf

Runoff Depth=4.35"
Tc=6.0 min

CN=97

0.22 cfs
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Summary for Subcatchment 202: 202 - Pavement

Runoff = 0.17 cfs @ 12.09 hrs,  Volume= 614 cf,  Depth= 4.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=4.70"

Area (sf) CN Description
1,651 98 Paved parking, HSG C
1,651 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 202: 202 - Pavement

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=4.70"

Runoff Area=1,651 sf
Runoff Volume=614 cf

Runoff Depth=4.46"
Tc=6.0 min

CN=98

0.17 cfs
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Summary for Subcatchment 203: 203 - Pavement

Runoff = 0.51 cfs @ 12.09 hrs,  Volume= 1,816 cf,  Depth= 4.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=4.70"

Area (sf) CN Description
4,847 98 Paved parking, HSG C

166 74 >75% Grass cover, Good, HSG C
5,013 97 Weighted Average

166 3.31% Pervious Area
4,847 96.69% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 203: 203 - Pavement

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=4.70"

Runoff Area=5,013 sf
Runoff Volume=1,816 cf

Runoff Depth=4.35"
Tc=6.0 min

CN=97

0.51 cfs
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Summary for Subcatchment 204: 204 - Pavement

Runoff = 0.50 cfs @ 12.09 hrs,  Volume= 1,790 cf,  Depth= 4.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=4.70"

Area (sf) CN Description
4,813 98 Paved parking, HSG C
4,813 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 204: 204 - Pavement

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=4.70"

Runoff Area=4,813 sf
Runoff Volume=1,790 cf

Runoff Depth=4.46"
Tc=6.0 min

CN=98

0.50 cfs
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Summary for Subcatchment 205: 205 - Pavement

Runoff = 0.36 cfs @ 12.09 hrs,  Volume= 1,294 cf,  Depth= 4.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=4.70"

Area (sf) CN Description
3,480 98 Paved parking, HSG C
3,480 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 205: 205 - Pavement

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.4

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr
10-yr Rainfall=4.70"

Runoff Area=3,480 sf
Runoff Volume=1,294 cf

Runoff Depth=4.46"
Tc=6.0 min

CN=98

0.36 cfs
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Summary for Subcatchment 206: 206 - Pavement

Runoff = 0.53 cfs @ 12.09 hrs,  Volume= 1,912 cf,  Depth= 4.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=4.70"

Area (sf) CN Description
5,141 98 Paved parking, HSG C
5,141 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 206: 206 - Pavement

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=4.70"

Runoff Area=5,141 sf
Runoff Volume=1,912 cf

Runoff Depth=4.46"
Tc=6.0 min

CN=98

0.53 cfs
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Summary for Subcatchment 207: 207 - Pavement

Runoff = 0.28 cfs @ 12.09 hrs,  Volume= 997 cf,  Depth= 4.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=4.70"

Area (sf) CN Description
2,680 98 Paved parking, HSG C
2,680 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 207: 207 - Pavement

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=4.70"

Runoff Area=2,680 sf
Runoff Volume=997 cf

Runoff Depth=4.46"
Tc=6.0 min

CN=98

0.28 cfs
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Summary for Subcatchment 208: 208 - Proposed Building Tenant B

Runoff = 0.44 cfs @ 12.09 hrs,  Volume= 1,595 cf,  Depth= 4.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=4.70"

Area (sf) CN Description
4,287 98 Roofs, HSG C

0 98 Roofs, HSG C
4,287 98 Weighted Average
4,287 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 208: 208 - Proposed Building Tenant B

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=4.70"

Runoff Area=4,287 sf
Runoff Volume=1,595 cf

Runoff Depth=4.46"
Tc=6.0 min

CN=98

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

Runoff = 0.39 cfs @ 12.09 hrs,  Volume= 1,246 cf,  Depth= 3.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=4.70"

Area (sf) CN Description
* 876 65 Rain Garden Surface Area

2,078 79 50-75% Grass cover, Fair, HSG C
84 98 Unconnected pavement, HSG C

1,952 98 Unconnected roofs, HSG C
4,990 84 Weighted Average
2,954 59.20% Pervious Area
2,036 40.80% Impervious Area
2,036 100.00% Unconnected

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

6.0 Direct Entry, 

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

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=4.70"

Runoff Area=4,990 sf
Runoff Volume=1,246 cf

Runoff Depth=3.00"
Tc=6.0 min

CN=84

0.39 cfs



Type III 24-hr  10-yr Rainfall=4.70"PROPOSED 12-22-17
  Printed  12/22/2017Prepared by Lynnfield Engineering Inc.

Page 84HydroCAD® 10.00-18  s/n 06609  © 2016 HydroCAD Software Solutions LLC

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

Runoff = 1.40 cfs @ 12.16 hrs,  Volume= 5,457 cf,  Depth= 1.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=4.70"

Area (sf) CN Description
35,498 65 Brush, Good, HSG C

* 9,437 65 Brush, Good, HSG C, Wetland Brush
44,935 65 Weighted Average
44,935 100.00% Pervious Area

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

9.2 100 0.0600 0.18 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.22"

1.4 110 0.0360 1.33 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.6 210 Total

Subcatchment 210: 210 - Existing South features remaining to DP2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=4.70"

Runoff Area=44,935 sf
Runoff Volume=5,457 cf

Runoff Depth=1.46"
Flow Length=210'

Tc=10.6 min
CN=65

1.40 cfs
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Summary for Subcatchment 300: 300 - Lawn East to DP3

Runoff = 0.11 cfs @ 12.10 hrs,  Volume= 341 cf,  Depth= 2.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=4.70"

Area (sf) CN Description
1,921 74 >75% Grass cover, Good, HSG C
1,921 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment 300: 300 - Lawn East to DP3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=4.70"

Runoff Area=1,921 sf
Runoff Volume=341 cf

Runoff Depth=2.13"
Tc=6.0 min

CN=74

0.11 cfs
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Summary for Pond CB1: PCB1

Inflow Area = 2,187 sf, 95.93% Impervious,  Inflow Depth = 4.35"    for  10-yr event
Inflow = 0.22 cfs @ 12.09 hrs,  Volume= 792 cf
Outflow = 0.22 cfs @ 12.09 hrs,  Volume= 792 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.22 cfs @ 12.09 hrs,  Volume= 792 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 16.87' @ 12.10 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=0.20 cfs @ 12.09 hrs  HW=16.86'  TW=16.68'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.20 cfs @ 1.82 fps)

Pond CB1: PCB1

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=2,187 sf
Peak Elev=16.87'

12.0"
Round Culvert

n=0.013
L=21.0'

S=0.0095 '/'

0.22 cfs
0.22 cfs
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Pond CB1: PCB1

Storage
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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 = 0.17 cfs @ 12.09 hrs,  Volume= 614 cf
Outflow = 0.17 cfs @ 12.09 hrs,  Volume= 614 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.17 cfs @ 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)
1=Culvert  (Outlet Controls 0.15 cfs @ 1.60 fps)

Pond CB2: PCB2
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Inflow Area=1,651 sf
Peak Elev=16.84'

12.0"
Round Culvert

n=0.013
L=21.0'

S=0.0095 '/'

0.17 cfs
0.17 cfs
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Pond CB2: PCB2
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Summary for Pond CB3: PCB3

Inflow Area = 5,013 sf, 96.69% Impervious,  Inflow Depth = 4.35"    for  10-yr event
Inflow = 0.51 cfs @ 12.09 hrs,  Volume= 1,816 cf
Outflow = 0.51 cfs @ 12.09 hrs,  Volume= 1,816 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.51 cfs @ 12.09 hrs,  Volume= 1,816 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 18.53' @ 12.17 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   
Inlet / Outlet Invert= 17.90' / 17.50'   S= 0.0063 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.36 cfs @ 12.09 hrs  HW=18.51'  TW=18.44'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.36 cfs @ 1.03 fps)

Pond CB3: PCB3
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Pond CB3: PCB3

Storage

Stage-Area-Storage

Storage (cubic-feet)
0

E
le

va
ti

o
n

  (
fe

et
)

20

19

18

 Flood Elevation 



Type III 24-hr  10-yr Rainfall=4.70"PROPOSED 12-22-17
  Printed  12/22/2017Prepared by Lynnfield Engineering Inc.

Page 92HydroCAD® 10.00-18  s/n 06609  © 2016 HydroCAD Software Solutions LLC

Summary for Pond CB4: PCB4

Inflow Area = 4,813 sf,100.00% Impervious,  Inflow Depth = 4.46"    for  10-yr event
Inflow = 0.50 cfs @ 12.09 hrs,  Volume= 1,790 cf
Outflow = 0.50 cfs @ 12.09 hrs,  Volume= 1,790 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.50 cfs @ 12.09 hrs,  Volume= 1,790 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 15.51' @ 12.10 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   

Primary OutFlow  Max=0.45 cfs @ 12.09 hrs  HW=15.50'  TW=14.97'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.45 cfs @ 2.26 fps)

Pond CB4: PCB4
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Pond CB4: PCB4
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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 = 0.36 cfs @ 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)
1=Culvert  (Outlet Controls 0.31 cfs @ 1.51 fps)

Pond CB5: PCB5

Inflow
Primary

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.4

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Inflow Area=3,480 sf
Peak Elev=15.22'

12.0"
Round Culvert

n=0.013
L=93.0'

S=0.0054 '/'

0.36 cfs
0.36 cfs



Type III 24-hr  10-yr Rainfall=4.70"PROPOSED 12-22-17
  Printed  12/22/2017Prepared by Lynnfield Engineering Inc.

Page 95HydroCAD® 10.00-18  s/n 06609  © 2016 HydroCAD Software Solutions LLC

Pond CB5: PCB5
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Summary for Pond CB6: PCB6

Inflow Area = 5,141 sf,100.00% Impervious,  Inflow Depth = 4.46"    for  10-yr event
Inflow = 0.53 cfs @ 12.09 hrs,  Volume= 1,912 cf
Outflow = 0.53 cfs @ 12.09 hrs,  Volume= 1,912 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.53 cfs @ 12.09 hrs,  Volume= 1,912 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 20.34' @ 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   
Inlet / Outlet Invert= 19.90' / 19.50'   S= 0.0051 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.49 cfs @ 12.09 hrs  HW=20.34'  TW=19.92'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.49 cfs @ 2.20 fps)

Pond CB6: PCB6
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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 = 4.46"    for  10-yr event
Inflow = 0.28 cfs @ 12.09 hrs,  Volume= 997 cf
Outflow = 0.28 cfs @ 12.09 hrs,  Volume= 997 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.28 cfs @ 12.09 hrs,  Volume= 997 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 19.32' @ 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=0.19 cfs @ 12.09 hrs  HW=19.29'  TW=19.26'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.19 cfs @ 1.00 fps)

Pond CB7: PCB7
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Pond CB7: PCB7

Storage

Stage-Area-Storage

Storage (cubic-feet)
0

E
le

va
ti

o
n

  (
fe

et
)

21

20

19

 Flood Elevation 



Type III 24-hr  10-yr Rainfall=4.70"PROPOSED 12-22-17
  Printed  12/22/2017Prepared by Lynnfield Engineering Inc.

Page 100HydroCAD® 10.00-18  s/n 06609  © 2016 HydroCAD Software Solutions LLC

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

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

Inflow Area = 25,483 sf, 55.96% Impervious,  Inflow Depth > 2.68"    for  10-yr event
Inflow = 0.59 cfs @ 12.43 hrs,  Volume= 5,688 cf
Primary = 0.59 cfs @ 12.43 hrs,  Volume= 5,688 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs

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)

Inflow Area = 81,284 sf, 40.77% Impervious,  Inflow Depth = 1.82"    for  10-yr event
Inflow = 3.08 cfs @ 12.13 hrs,  Volume= 12,321 cf
Primary = 3.08 cfs @ 12.13 hrs,  Volume= 12,321 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs

Pond DP2: Design Pont #2_Wetland-South
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Summary for Pond DP3: Design Pont #3_Abutting Lot-East

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

Inflow Area = 1,921 sf, 0.00% Impervious,  Inflow Depth = 2.13"    for  10-yr event
Inflow = 0.11 cfs @ 12.10 hrs,  Volume= 341 cf
Primary = 0.11 cfs @ 12.10 hrs,  Volume= 341 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs

Pond DP3: Design Pont #3_Abutting Lot-East
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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 = 1.46 cfs @ 12.09 hrs,  Volume= 5,288 cf
Outflow = 0.28 cfs @ 11.75 hrs,  Volume= 5,288 cf,  Atten= 81%,  Lag= 0.0 min
Discarded = 0.28 cfs @ 11.75 hrs,  Volume= 5,288 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

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' 39 cf 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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Discarded 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 cf 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
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Summary for Pond MH1: PDMH1

Inflow Area = 3,838 sf, 97.68% Impervious,  Inflow Depth = 4.40"    for  10-yr event
Inflow = 0.39 cfs @ 12.09 hrs,  Volume= 1,407 cf
Outflow = 0.39 cfs @ 12.09 hrs,  Volume= 1,407 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.39 cfs @ 12.09 hrs,  Volume= 1,407 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 16.68' @ 12.10 hrs
Flood Elev= 20.20'

Device Routing     Invert Outlet Devices
#1 Primary 16.30' 12.0"  Round Culvert   

L= 85.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 16.30' / 15.80'   S= 0.0059 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.35 cfs @ 12.09 hrs  HW=16.68'  TW=16.29'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.35 cfs @ 1.93 fps)

Pond MH1: PDMH1
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Pond MH1: PDMH1
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Summary for Pond MH2: PDMH2

Inflow Area = 13,841 sf, 76.82% Impervious,  Inflow Depth = 3.28"    for  10-yr event
Inflow = 1.01 cfs @ 12.12 hrs,  Volume= 3,780 cf
Outflow = 1.01 cfs @ 12.12 hrs,  Volume= 3,780 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.01 cfs @ 12.12 hrs,  Volume= 3,780 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 16.32' @ 12.14 hrs
Flood Elev= 21.20'

Device Routing     Invert Outlet Devices
#1 Primary 15.70' 12.0"  Round Culvert   

L= 115.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 15.70' / 15.10'   S= 0.0052 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.96 cfs @ 12.12 hrs  HW=16.31'  TW=15.64'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.96 cfs @ 2.73 fps)

Pond MH2: PDMH2
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Pond MH2: PDMH2
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Summary for Pond MH3: PDMH3

Inflow Area = 13,841 sf, 76.82% Impervious,  Inflow Depth = 3.28"    for  10-yr event
Inflow = 1.01 cfs @ 12.12 hrs,  Volume= 3,780 cf
Outflow = 1.01 cfs @ 12.12 hrs,  Volume= 3,780 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.01 cfs @ 12.12 hrs,  Volume= 3,780 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 15.65' @ 12.13 hrs
Flood Elev= 23.80'

Device Routing     Invert Outlet Devices
#1 Primary 15.00' 12.0"  Round Culvert   

L= 138.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 15.00' / 14.30'   S= 0.0051 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.98 cfs @ 12.12 hrs  HW=15.64'  TW=14.98'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.98 cfs @ 2.60 fps)

Pond MH3: PDMH3
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Pond MH3: PDMH3
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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 = 1.84 cfs @ 12.10 hrs,  Volume= 6,864 cf
Outflow = 1.84 cfs @ 12.10 hrs,  Volume= 6,864 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.46 cfs @ 12.10 hrs,  Volume= 6,424 cf
Secondary = 0.39 cfs @ 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)

Secondary OutFlow  Max=0.38 cfs @ 12.11 hrs  HW=14.98'  TW=14.48'   (Dynamic Tailwater)
2=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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Pond MH4: PDMH4
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Summary for Pond MH5: PDMH5

Inflow Area = 22,134 sf, 85.50% Impervious,  Inflow Depth = 3.72"    for  10-yr event
Inflow = 1.84 cfs @ 12.10 hrs,  Volume= 6,864 cf
Outflow = 1.84 cfs @ 12.10 hrs,  Volume= 6,864 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.84 cfs @ 12.10 hrs,  Volume= 6,864 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 14.49' @ 12.10 hrs
Flood Elev= 21.40'

Device Routing     Invert Outlet Devices
#1 Primary 13.60' 12.0"  Round Culvert   

L= 23.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 13.60' / 13.40'   S= 0.0087 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.84 cfs @ 12.10 hrs  HW=14.49'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 1.84 cfs @ 3.31 fps)

Pond MH5: PDMH5
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Pond MH5: PDMH5
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Summary for Pond MH6: PDMH6

Inflow Area = 7,248 sf,100.00% Impervious,  Inflow Depth = 4.46"    for  10-yr event
Inflow = 0.75 cfs @ 12.09 hrs,  Volume= 2,696 cf
Outflow = 0.75 cfs @ 12.09 hrs,  Volume= 2,696 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.75 cfs @ 12.09 hrs,  Volume= 2,696 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 19.93' @ 12.09 hrs
Flood Elev= 23.80'

Device Routing     Invert Outlet Devices
#1 Primary 19.40' 12.0"  Round Culvert   

L= 120.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 19.40' / 18.80'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.71 cfs @ 12.09 hrs  HW=19.92'  TW=19.26'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.71 cfs @ 2.52 fps)

Pond MH6: PDMH6
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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 = 4.46"    for  10-yr event
Inflow = 1.02 cfs @ 12.09 hrs,  Volume= 3,693 cf
Outflow = 1.02 cfs @ 12.09 hrs,  Volume= 3,693 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.83 cfs @ 12.09 hrs,  Volume= 3,537 cf
Secondary = 0.20 cfs @ 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)

Secondary OutFlow  Max=0.19 cfs @ 12.09 hrs  HW=19.26'  TW=18.88'   (Dynamic Tailwater)
2=Culvert  (Passes 0.19 cfs of 0.90 cfs potential flow)

3=Sharp-Crested Rectangular Weir  (Weir Controls 0.19 cfs @ 1.65 fps)



Type III 24-hr  10-yr Rainfall=4.70"PROPOSED 12-22-17
  Printed  12/22/2017Prepared by Lynnfield Engineering Inc.

Page 122HydroCAD® 10.00-18  s/n 06609  © 2016 HydroCAD Software Solutions LLC

Pond MH7: PDMH7
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Summary for Pond MH8: PDMH8

Inflow Area = 14,215 sf,100.00% Impervious,  Inflow Depth = 4.46"    for  10-yr event
Inflow = 1.46 cfs @ 12.09 hrs,  Volume= 5,288 cf
Outflow = 1.46 cfs @ 12.09 hrs,  Volume= 5,288 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.46 cfs @ 12.09 hrs,  Volume= 5,288 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 18.90' @ 12.09 hrs
Flood Elev= 22.00'

Device Routing     Invert Outlet Devices
#1 Primary 18.10' 12.0"  Round Culvert   

L= 9.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 18.10' / 18.00'   S= 0.0111 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.42 cfs @ 12.09 hrs  HW=18.88'  TW=16.88'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 1.42 cfs @ 2.98 fps)

Pond MH8: PDMH8
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Pond MH8: PDMH8
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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 = 2.02 cfs @ 12.09 hrs,  Volume= 6,621 cf
Outflow = 0.59 cfs @ 12.44 hrs,  Volume= 5,640 cf,  Atten= 71%,  Lag= 20.8 min
Primary = 0.59 cfs @ 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) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-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   

Primary OutFlow  Max=0.59 cfs @ 12.44 hrs  HW=15.88'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.59 cfs of 1.09 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.58 cfs @ 2.20 fps)
3=Orifice/Grate  (Orifice Controls 0.01 cfs @ 0.93 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)
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Pond RG1: Rain Garden #1

Inflow
Primary

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

2

1

0

Inflow Area=25,212 sf
Peak Elev=15.88'
Storage=2,948 cf

2.02 cfs

0.59 cfs

Pond RG1: Rain Garden #1

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
6,0005,0004,0003,0002,0001,0000

Surface/Horizontal/Wetted Area (sq-ft)
6,5006,0005,5005,0004,5004,0003,5003,0002,5002,0001,5001,0005000

E
le

va
ti

o
n

  (
fe

et
)

16

 Flood Elevation 

 Custom Stage Data 



Type III 24-hr  10-yr Rainfall=4.70"PROPOSED 12-22-17
  Printed  12/22/2017Prepared by Lynnfield Engineering Inc.

Page 127HydroCAD® 10.00-18  s/n 06609  © 2016 HydroCAD Software Solutions LLC

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 = 0.90 cfs @ 12.09 hrs,  Volume= 3,063 cf
Outflow = 0.68 cfs @ 12.16 hrs,  Volume= 2,373 cf,  Atten= 25%,  Lag= 4.6 min
Primary = 0.68 cfs @ 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) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-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   

Primary OutFlow  Max=0.67 cfs @ 12.16 hrs  HW=18.49'  TW=16.31'   (Dynamic Tailwater)
1=Culvert  (Passes 0.67 cfs of 8.14 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.59 cfs @ 2.27 fps)
3=Orifice/Grate  (Orifice Controls 0.08 cfs @ 1.48 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)
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Pond RG2: Rain Garden #2
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Summary for Pond WQU1: Water Quality Unit 1

Inflow Area = 22,134 sf, 85.50% Impervious,  Inflow Depth = 3.48"    for  10-yr event
Inflow = 1.46 cfs @ 12.10 hrs,  Volume= 6,424 cf
Outflow = 1.46 cfs @ 12.10 hrs,  Volume= 6,424 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.46 cfs @ 12.10 hrs,  Volume= 6,424 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 14.71' @ 12.13 hrs
Flood Elev= 21.00'

Device Routing     Invert Outlet Devices
#1 Primary 13.80' 12.0"  Round Culvert   

L= 9.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 13.80' / 13.70'   S= 0.0111 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.24 cfs @ 12.10 hrs  HW=14.69'  TW=14.49'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.24 cfs @ 1.69 fps)

Pond WQU1: Water Quality Unit 1

Inflow
Primary

Hydrograph

Time  (hours)
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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 = 0.83 cfs @ 12.09 hrs,  Volume= 3,537 cf
Outflow = 0.83 cfs @ 12.09 hrs,  Volume= 3,537 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.83 cfs @ 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   

Primary 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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Peak Elev=14.77'   Inflow=2.45 cfs  8,853 cfPond MH5: PDMH5
12.0"  Round Culvert  n=0.013  L=23.0'  S=0.0087 '/'   Outflow=2.45 cfs  8,853 cf

Peak Elev=19.99'   Inflow=0.92 cfs  3,360 cfPond MH6: PDMH6
12.0"  Round Culvert  n=0.013  L=120.0'  S=0.0050 '/'   Outflow=0.92 cfs  3,360 cf

Peak Elev=19.33'   Inflow=1.26 cfs  4,602 cfPond MH7: PDMH7
   Primary=1.00 cfs  4,346 cf   Secondary=0.27 cfs  256 cf   Outflow=1.26 cfs  4,602 cf

Peak Elev=19.01'   Inflow=1.81 cfs  6,589 cfPond MH8: PDMH8
12.0"  Round Culvert  n=0.013  L=9.0'  S=0.0111 '/'   Outflow=1.81 cfs  6,589 cf
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Peak Elev=16.00'  Storage=3,714 cf   Inflow=2.65 cfs  8,750 cfPond RG1: Rain Garden #1
   Outflow=0.82 cfs  7,768 cf

Peak Elev=18.54'  Storage=1,076 cf   Inflow=1.15 cfs  3,942 cfPond RG2: Rain Garden #2
   Outflow=1.03 cfs  3,252 cf

Peak Elev=15.06'   Inflow=1.89 cfs  8,094 cfPond WQU1: Water Quality Unit 1
12.0"  Round Culvert  n=0.013  L=9.0'  S=0.0111 '/'   Outflow=1.89 cfs  8,094 cf

Peak Elev=19.12'   Inflow=1.00 cfs  4,346 cfPond WQU2: Water Quality Unit 2
12.0"  Round Culvert  n=0.013  L=6.0'  S=0.0167 '/'   Outflow=1.00 cfs  4,346 cf
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Summary for Subcatchment 100: 100 - Pavement, Lawn, and Direct Entry to Rain Garden

Runoff = 1.99 cfs @ 12.09 hrs,  Volume= 6,351 cf,  Depth= 3.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-yr Rainfall=5.80"

Area (sf) CN Description
4,778 74 >75% Grass cover, Good, HSG C

* 6,173 65 Rain Garden surface area
9,086 98 Paved parking, HSG C

20,037 82 Weighted Average
10,951 54.65% Pervious Area

9,086 45.35% Impervious Area

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

6.0 Direct Entry, 

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

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

2

1

0

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

Runoff Area=20,037 sf
Runoff Volume=6,351 cf

Runoff Depth=3.80"
Tc=6.0 min

CN=82

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

Runoff = 0.02 cfs @ 12.09 hrs,  Volume= 68 cf,  Depth= 3.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-yr Rainfall=5.80"

Area (sf) CN Description
271 74 >75% Grass cover, Good, HSG C
271 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment 101: 101 - West Side Lawn to DP1

Runoff

Hydrograph
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Type III 24-hr
25-yr Rainfall=5.80"
Runoff Area=271 sf

Runoff Volume=68 cf
Runoff Depth=3.02"

Tc=6.0 min
CN=74

0.02 cfs
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Summary for Subcatchment 102: 102 - Existing Building

Runoff = 0.66 cfs @ 12.09 hrs,  Volume= 2,399 cf,  Depth= 5.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-yr Rainfall=5.80"

Area (sf) CN Description
* 5,175 98 Roofs, HSG C, Existing Building

5,175 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 102: 102 - Existing Building

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-yr Rainfall=5.80"

Runoff Area=5,175 sf
Runoff Volume=2,399 cf

Runoff Depth=5.56"
Tc=6.0 min

CN=98

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

Runoff = 0.27 cfs @ 12.09 hrs,  Volume= 977 cf,  Depth= 5.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-yr Rainfall=5.80"

Area (sf) CN Description
* 2,107 98 Roofs, HSG C, Half Prop. Building A

2,107 100.00% Impervious Area

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

6.0 Direct Entry, 

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

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-yr Rainfall=5.80"

Runoff Area=2,107 sf
Runoff Volume=977 cf

Runoff Depth=5.56"
Tc=6.0 min

CN=98

0.27 cfs
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Summary for Subcatchment 201: 201 - Pavement

Runoff = 0.28 cfs @ 12.09 hrs,  Volume= 992 cf,  Depth= 5.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-yr Rainfall=5.80"

Area (sf) CN Description
2,098 98 Paved parking, HSG C

89 74 >75% Grass cover, Good, HSG C
2,187 97 Weighted Average

89 4.07% Pervious Area
2,098 95.93% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 201: 201 - Pavement

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-yr Rainfall=5.80"

Runoff Area=2,187 sf
Runoff Volume=992 cf

Runoff Depth=5.44"
Tc=6.0 min

CN=97

0.28 cfs
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Summary for Subcatchment 202: 202 - Pavement

Runoff = 0.21 cfs @ 12.09 hrs,  Volume= 765 cf,  Depth= 5.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-yr Rainfall=5.80"

Area (sf) CN Description
1,651 98 Paved parking, HSG C
1,651 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 202: 202 - Pavement

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-yr Rainfall=5.80"

Runoff Area=1,651 sf
Runoff Volume=765 cf

Runoff Depth=5.56"
Tc=6.0 min

CN=98

0.21 cfs
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Summary for Subcatchment 203: 203 - Pavement

Runoff = 0.64 cfs @ 12.09 hrs,  Volume= 2,275 cf,  Depth= 5.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-yr Rainfall=5.80"

Area (sf) CN Description
4,847 98 Paved parking, HSG C

166 74 >75% Grass cover, Good, HSG C
5,013 97 Weighted Average

166 3.31% Pervious Area
4,847 96.69% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 203: 203 - Pavement

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-yr Rainfall=5.80"

Runoff Area=5,013 sf
Runoff Volume=2,275 cf

Runoff Depth=5.44"
Tc=6.0 min

CN=97

0.64 cfs
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Summary for Subcatchment 204: 204 - Pavement

Runoff = 0.61 cfs @ 12.09 hrs,  Volume= 2,231 cf,  Depth= 5.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-yr Rainfall=5.80"

Area (sf) CN Description
4,813 98 Paved parking, HSG C
4,813 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 204: 204 - Pavement

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-yr Rainfall=5.80"

Runoff Area=4,813 sf
Runoff Volume=2,231 cf

Runoff Depth=5.56"
Tc=6.0 min

CN=98

0.61 cfs
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Summary for Subcatchment 205: 205 - Pavement

Runoff = 0.44 cfs @ 12.09 hrs,  Volume= 1,613 cf,  Depth= 5.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-yr Rainfall=5.80"

Area (sf) CN Description
3,480 98 Paved parking, HSG C
3,480 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 205: 205 - Pavement

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-yr Rainfall=5.80"

Runoff Area=3,480 sf
Runoff Volume=1,613 cf

Runoff Depth=5.56"
Tc=6.0 min

CN=98

0.44 cfs
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Summary for Subcatchment 206: 206 - Pavement

Runoff = 0.65 cfs @ 12.09 hrs,  Volume= 2,383 cf,  Depth= 5.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-yr Rainfall=5.80"

Area (sf) CN Description
5,141 98 Paved parking, HSG C
5,141 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 206: 206 - Pavement

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-yr Rainfall=5.80"

Runoff Area=5,141 sf
Runoff Volume=2,383 cf

Runoff Depth=5.56"
Tc=6.0 min

CN=98

0.65 cfs
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Summary for Subcatchment 207: 207 - Pavement

Runoff = 0.34 cfs @ 12.09 hrs,  Volume= 1,242 cf,  Depth= 5.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-yr Rainfall=5.80"

Area (sf) CN Description
2,680 98 Paved parking, HSG C
2,680 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 207: 207 - Pavement

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-yr Rainfall=5.80"

Runoff Area=2,680 sf
Runoff Volume=1,242 cf

Runoff Depth=5.56"
Tc=6.0 min

CN=98

0.34 cfs
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Summary for Subcatchment 208: 208 - Proposed Building Tenant B

Runoff = 0.55 cfs @ 12.09 hrs,  Volume= 1,987 cf,  Depth= 5.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-yr Rainfall=5.80"

Area (sf) CN Description
4,287 98 Roofs, HSG C

0 98 Roofs, HSG C
4,287 98 Weighted Average
4,287 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 208: 208 - Proposed Building Tenant B

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-yr Rainfall=5.80"

Runoff Area=4,287 sf
Runoff Volume=1,987 cf

Runoff Depth=5.56"
Tc=6.0 min

CN=98

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

Runoff = 0.52 cfs @ 12.09 hrs,  Volume= 1,667 cf,  Depth= 4.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-yr Rainfall=5.80"

Area (sf) CN Description
* 876 65 Rain Garden Surface Area

2,078 79 50-75% Grass cover, Fair, HSG C
84 98 Unconnected pavement, HSG C

1,952 98 Unconnected roofs, HSG C
4,990 84 Weighted Average
2,954 59.20% Pervious Area
2,036 40.80% Impervious Area
2,036 100.00% Unconnected

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

6.0 Direct Entry, 

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

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-yr Rainfall=5.80"

Runoff Area=4,990 sf
Runoff Volume=1,667 cf

Runoff Depth=4.01"
Tc=6.0 min

CN=84

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

Runoff = 2.20 cfs @ 12.16 hrs,  Volume= 8,264 cf,  Depth= 2.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-yr Rainfall=5.80"

Area (sf) CN Description
35,498 65 Brush, Good, HSG C

* 9,437 65 Brush, Good, HSG C, Wetland Brush
44,935 65 Weighted Average
44,935 100.00% Pervious Area

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

9.2 100 0.0600 0.18 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.22"

1.4 110 0.0360 1.33 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.6 210 Total

Subcatchment 210: 210 - Existing South features remaining to DP2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-yr Rainfall=5.80"

Runoff Area=44,935 sf
Runoff Volume=8,264 cf

Runoff Depth=2.21"
Flow Length=210'

Tc=10.6 min
CN=65

2.20 cfs
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Summary for Subcatchment 300: 300 - Lawn East to DP3

Runoff = 0.15 cfs @ 12.09 hrs,  Volume= 483 cf,  Depth= 3.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-yr Rainfall=5.80"

Area (sf) CN Description
1,921 74 >75% Grass cover, Good, HSG C
1,921 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment 300: 300 - Lawn East to DP3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-yr Rainfall=5.80"

Runoff Area=1,921 sf
Runoff Volume=483 cf

Runoff Depth=3.02"
Tc=6.0 min

CN=74

0.15 cfs
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Summary for Pond CB1: PCB1

Inflow Area = 2,187 sf, 95.93% Impervious,  Inflow Depth = 5.44"    for  25-yr event
Inflow = 0.28 cfs @ 12.09 hrs,  Volume= 992 cf
Outflow = 0.28 cfs @ 12.09 hrs,  Volume= 992 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.28 cfs @ 12.09 hrs,  Volume= 992 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 16.91' @ 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=0.24 cfs @ 12.09 hrs  HW=16.90'  TW=16.73'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.24 cfs @ 1.79 fps)

Pond CB1: PCB1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2,187 sf
Peak Elev=16.91'

12.0"
Round Culvert

n=0.013
L=21.0'

S=0.0095 '/'

0.28 cfs
0.28 cfs
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Pond CB1: PCB1

Storage
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Summary for Pond CB2: PCB2

Inflow Area = 1,651 sf,100.00% Impervious,  Inflow Depth = 5.56"    for  25-yr event
Inflow = 0.21 cfs @ 12.09 hrs,  Volume= 765 cf
Outflow = 0.21 cfs @ 12.09 hrs,  Volume= 765 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.21 cfs @ 12.09 hrs,  Volume= 765 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 16.88' @ 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=0.18 cfs @ 12.09 hrs  HW=16.87'  TW=16.73'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.18 cfs @ 1.56 fps)

Pond CB2: PCB2

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=1,651 sf
Peak Elev=16.88'

12.0"
Round Culvert

n=0.013
L=21.0'

S=0.0095 '/'

0.21 cfs
0.21 cfs
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Pond CB2: PCB2
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Summary for Pond CB3: PCB3

Inflow Area = 5,013 sf, 96.69% Impervious,  Inflow Depth = 5.44"    for  25-yr event
Inflow = 0.64 cfs @ 12.09 hrs,  Volume= 2,275 cf
Outflow = 0.64 cfs @ 12.09 hrs,  Volume= 2,275 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.64 cfs @ 12.09 hrs,  Volume= 2,275 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 18.61' @ 12.14 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   
Inlet / Outlet Invert= 17.90' / 17.50'   S= 0.0063 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.45 cfs @ 12.09 hrs  HW=18.59'  TW=18.52'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.45 cfs @ 1.10 fps)

Pond CB3: PCB3
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Inflow Area=5,013 sf
Peak Elev=18.61'

12.0"
Round Culvert

n=0.013
L=64.0'

S=0.0063 '/'
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Pond CB3: PCB3
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Summary for Pond CB4: PCB4

Inflow Area = 4,813 sf,100.00% Impervious,  Inflow Depth = 5.56"    for  25-yr event
Inflow = 0.61 cfs @ 12.09 hrs,  Volume= 2,231 cf
Outflow = 0.61 cfs @ 12.09 hrs,  Volume= 2,231 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.61 cfs @ 12.09 hrs,  Volume= 2,231 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 15.58' @ 12.10 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   

Primary OutFlow  Max=0.54 cfs @ 12.09 hrs  HW=15.57'  TW=15.10'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.54 cfs @ 2.21 fps)

Pond CB4: PCB4
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Inflow Area=4,813 sf
Peak Elev=15.58'

12.0"
Round Culvert
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L=94.0'
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Pond CB4: PCB4
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Summary for Pond CB5: PCB5

Inflow Area = 3,480 sf,100.00% Impervious,  Inflow Depth = 5.56"    for  25-yr event
Inflow = 0.44 cfs @ 12.09 hrs,  Volume= 1,613 cf
Outflow = 0.44 cfs @ 12.09 hrs,  Volume= 1,613 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.44 cfs @ 12.09 hrs,  Volume= 1,613 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 15.32' @ 12.19 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=0.34 cfs @ 12.09 hrs  HW=15.27'  TW=15.10'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.34 cfs @ 1.36 fps)

Pond CB5: PCB5
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Pond CB5: PCB5
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Summary for Pond CB6: PCB6

Inflow Area = 5,141 sf,100.00% Impervious,  Inflow Depth = 5.56"    for  25-yr event
Inflow = 0.65 cfs @ 12.09 hrs,  Volume= 2,383 cf
Outflow = 0.65 cfs @ 12.09 hrs,  Volume= 2,383 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.65 cfs @ 12.09 hrs,  Volume= 2,383 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 20.40' @ 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   
Inlet / Outlet Invert= 19.90' / 19.50'   S= 0.0051 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.60 cfs @ 12.09 hrs  HW=20.39'  TW=19.98'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.60 cfs @ 2.27 fps)

Pond CB6: PCB6

Inflow
Primary

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=5,141 sf
Peak Elev=20.40'

12.0"
Round Culvert

n=0.013
L=78.0'

S=0.0051 '/'

0.65 cfs
0.65 cfs



Type III 24-hr  25-yr Rainfall=5.80"PROPOSED 12-22-17
  Printed  12/22/2017Prepared by Lynnfield Engineering Inc.

Page 162HydroCAD® 10.00-18  s/n 06609  © 2016 HydroCAD Software Solutions LLC

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 = 0.34 cfs @ 12.09 hrs,  Volume= 1,242 cf
Outflow = 0.34 cfs @ 12.09 hrs,  Volume= 1,242 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.34 cfs @ 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)
1=Culvert  (Outlet Controls 0.22 cfs @ 0.94 fps)

Pond CB7: PCB7
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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)

Inflow Area = 25,483 sf, 55.96% Impervious,  Inflow Depth > 3.69"    for  25-yr event
Inflow = 0.82 cfs @ 12.41 hrs,  Volume= 7,837 cf
Primary = 0.82 cfs @ 12.41 hrs,  Volume= 7,837 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs

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)

Inflow Area = 81,284 sf, 40.77% Impervious,  Inflow Depth = 2.53"    for  25-yr event
Inflow = 4.48 cfs @ 12.13 hrs,  Volume= 17,126 cf
Primary = 4.48 cfs @ 12.13 hrs,  Volume= 17,126 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs

Pond DP2: Design Pont #2_Wetland-South
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Summary for Pond DP3: Design Pont #3_Abutting Lot-East

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

Inflow Area = 1,921 sf, 0.00% Impervious,  Inflow Depth = 3.02"    for  25-yr event
Inflow = 0.15 cfs @ 12.09 hrs,  Volume= 483 cf
Primary = 0.15 cfs @ 12.09 hrs,  Volume= 483 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs

Pond DP3: Design Pont #3_Abutting Lot-East
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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 = 1.81 cfs @ 12.09 hrs,  Volume= 6,589 cf
Outflow = 0.29 cfs @ 12.56 hrs,  Volume= 6,592 cf,  Atten= 84%,  Lag= 28.5 min
Discarded = 0.28 cfs @ 11.70 hrs,  Volume= 6,584 cf
Primary = 0.01 cfs @ 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' 39 cf 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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Discarded 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 cf 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
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Summary for Pond MH1: PDMH1

Inflow Area = 3,838 sf, 97.68% Impervious,  Inflow Depth = 5.50"    for  25-yr event
Inflow = 0.49 cfs @ 12.09 hrs,  Volume= 1,758 cf
Outflow = 0.49 cfs @ 12.09 hrs,  Volume= 1,758 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.49 cfs @ 12.09 hrs,  Volume= 1,758 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 16.74' @ 12.11 hrs
Flood Elev= 20.20'

Device Routing     Invert Outlet Devices
#1 Primary 16.30' 12.0"  Round Culvert   

L= 85.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 16.30' / 15.80'   S= 0.0059 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.41 cfs @ 12.09 hrs  HW=16.73'  TW=16.41'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.41 cfs @ 1.86 fps)

Pond MH1: PDMH1
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Pond MH1: PDMH1
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Summary for Pond MH2: PDMH2

Inflow Area = 13,841 sf, 76.82% Impervious,  Inflow Depth = 4.34"    for  25-yr event
Inflow = 1.44 cfs @ 12.13 hrs,  Volume= 5,010 cf
Outflow = 1.44 cfs @ 12.13 hrs,  Volume= 5,010 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.44 cfs @ 12.13 hrs,  Volume= 5,010 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 16.48' @ 12.14 hrs
Flood Elev= 21.20'

Device Routing     Invert Outlet Devices
#1 Primary 15.70' 12.0"  Round Culvert   

L= 115.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 15.70' / 15.10'   S= 0.0052 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.33 cfs @ 12.13 hrs  HW=16.46'  TW=15.80'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.33 cfs @ 2.87 fps)

Pond MH2: PDMH2
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Pond MH2: PDMH2
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Summary for Pond MH3: PDMH3

Inflow Area = 13,841 sf, 76.82% Impervious,  Inflow Depth = 4.34"    for  25-yr event
Inflow = 1.44 cfs @ 12.13 hrs,  Volume= 5,010 cf
Outflow = 1.44 cfs @ 12.13 hrs,  Volume= 5,010 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.44 cfs @ 12.13 hrs,  Volume= 5,010 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 15.81' @ 12.14 hrs
Flood Elev= 23.80'

Device Routing     Invert Outlet Devices
#1 Primary 15.00' 12.0"  Round Culvert   

L= 138.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 15.00' / 14.30'   S= 0.0051 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.29 cfs @ 12.13 hrs  HW=15.80'  TW=15.19'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.29 cfs @ 2.62 fps)
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Pond MH3: PDMH3

Storage

Stage-Area-Storage

Storage (cubic-feet)
0

E
le

va
ti

o
n

  (
fe

et
)

23

22

21

20

19

18

17

16

15

 Flood Elevation 



Type III 24-hr  25-yr Rainfall=5.80"PROPOSED 12-22-17
  Printed  12/22/2017Prepared by Lynnfield Engineering Inc.

Page 180HydroCAD® 10.00-18  s/n 06609  © 2016 HydroCAD Software Solutions LLC

Summary for Pond MH4: PDMH4

Inflow Area = 22,134 sf, 85.50% Impervious,  Inflow Depth = 4.80"    for  25-yr event
Inflow = 2.45 cfs @ 12.11 hrs,  Volume= 8,853 cf
Outflow = 2.45 cfs @ 12.11 hrs,  Volume= 8,853 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.89 cfs @ 12.10 hrs,  Volume= 8,094 cf
Secondary = 0.64 cfs @ 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)

Secondary OutFlow  Max=0.67 cfs @ 12.16 hrs  HW=15.24'  TW=14.62'   (Dynamic Tailwater)
2=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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Summary for Pond MH5: PDMH5

Inflow Area = 22,134 sf, 85.50% Impervious,  Inflow Depth = 4.80"    for  25-yr event
Inflow = 2.45 cfs @ 12.11 hrs,  Volume= 8,853 cf
Outflow = 2.45 cfs @ 12.11 hrs,  Volume= 8,853 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.45 cfs @ 12.11 hrs,  Volume= 8,853 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 14.77' @ 12.11 hrs
Flood Elev= 21.40'

Device Routing     Invert Outlet Devices
#1 Primary 13.60' 12.0"  Round Culvert   

L= 23.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 13.60' / 13.40'   S= 0.0087 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.41 cfs @ 12.11 hrs  HW=14.75'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.41 cfs @ 3.07 fps)
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Pond MH5: PDMH5
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Summary for Pond MH6: PDMH6

Inflow Area = 7,248 sf,100.00% Impervious,  Inflow Depth = 5.56"    for  25-yr event
Inflow = 0.92 cfs @ 12.09 hrs,  Volume= 3,360 cf
Outflow = 0.92 cfs @ 12.09 hrs,  Volume= 3,360 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.92 cfs @ 12.09 hrs,  Volume= 3,360 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 19.99' @ 12.09 hrs
Flood Elev= 23.80'

Device Routing     Invert Outlet Devices
#1 Primary 19.40' 12.0"  Round Culvert   

L= 120.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 19.40' / 18.80'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.87 cfs @ 12.09 hrs  HW=19.98'  TW=19.32'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.87 cfs @ 2.64 fps)

Pond MH6: PDMH6
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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 = 1.26 cfs @ 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 = 1.00 cfs @ 12.08 hrs,  Volume= 4,346 cf
Secondary = 0.27 cfs @ 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)

Secondary OutFlow  Max=0.26 cfs @ 12.09 hrs  HW=19.32'  TW=19.00'   (Dynamic Tailwater)
2=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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Summary for Pond MH8: PDMH8

Inflow Area = 14,215 sf,100.00% Impervious,  Inflow Depth = 5.56"    for  25-yr event
Inflow = 1.81 cfs @ 12.09 hrs,  Volume= 6,589 cf
Outflow = 1.81 cfs @ 12.09 hrs,  Volume= 6,589 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.81 cfs @ 12.09 hrs,  Volume= 6,589 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 19.01' @ 12.09 hrs
Flood Elev= 22.00'

Device Routing     Invert Outlet Devices
#1 Primary 18.10' 12.0"  Round Culvert   

L= 9.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 18.10' / 18.00'   S= 0.0111 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.76 cfs @ 12.09 hrs  HW=19.00'  TW=17.11'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 1.76 cfs @ 3.13 fps)
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Pond MH8: PDMH8
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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 = 2.65 cfs @ 12.09 hrs,  Volume= 8,750 cf
Outflow = 0.82 cfs @ 12.42 hrs,  Volume= 7,768 cf,  Atten= 69%,  Lag= 19.6 min
Primary = 0.82 cfs @ 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) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-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   

Primary OutFlow  Max=0.82 cfs @ 12.42 hrs  HW=16.00'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.82 cfs of 1.50 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.73 cfs @ 2.79 fps)
3=Orifice/Grate  (Orifice Controls 0.08 cfs @ 1.53 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)
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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 = 1.15 cfs @ 12.09 hrs,  Volume= 3,942 cf
Outflow = 1.03 cfs @ 12.14 hrs,  Volume= 3,252 cf,  Atten= 11%,  Lag= 3.2 min
Primary = 1.03 cfs @ 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) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-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   

Primary OutFlow  Max=1.00 cfs @ 12.14 hrs  HW=18.54'  TW=16.47'   (Dynamic Tailwater)
1=Culvert  (Passes 1.00 cfs of 8.29 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.66 cfs @ 2.53 fps)
3=Orifice/Grate  (Orifice Controls 0.11 cfs @ 1.68 fps)
4=Orifice/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 Area = 22,134 sf, 85.50% Impervious,  Inflow Depth = 4.39"    for  25-yr event
Inflow = 1.89 cfs @ 12.10 hrs,  Volume= 8,094 cf
Outflow = 1.89 cfs @ 12.10 hrs,  Volume= 8,094 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.89 cfs @ 12.10 hrs,  Volume= 8,094 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 15.06' @ 12.14 hrs
Flood Elev= 21.00'

Device Routing     Invert Outlet Devices
#1 Primary 13.80' 12.0"  Round Culvert   

L= 9.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 13.80' / 13.70'   S= 0.0111 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.33 cfs @ 12.10 hrs  HW=14.96'  TW=14.76'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.33 cfs @ 1.70 fps)
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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 = 5.25"    for  25-yr event
Inflow = 1.00 cfs @ 12.08 hrs,  Volume= 4,346 cf
Outflow = 1.00 cfs @ 12.08 hrs,  Volume= 4,346 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.00 cfs @ 12.08 hrs,  Volume= 4,346 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 19.12' @ 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   

Primary OutFlow  Max=0.69 cfs @ 12.08 hrs  HW=19.07'  TW=19.00'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.69 cfs @ 1.05 fps)

Pond WQU2: Water Quality Unit 2

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=9,928 sf
Peak Elev=19.12'

12.0"
Round Culvert

n=0.013
L=6.0'

S=0.0167 '/'

1.00 cfs
1.00 cfs
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Pond WQU2: Water Quality Unit 2
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50-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

Runoff Area=20,037 sf   45.35% Impervious   Runoff Depth=5.01"Subcatchment 100: 100 - Pavement, Lawn, 
   Tc=6.0 min   CN=82   Runoff=2.60 cfs  8,365 cf

Runoff Area=271 sf   0.00% Impervious   Runoff Depth=4.13"Subcatchment 101: 101 - West Side Lawn to 
   Tc=6.0 min   CN=74   Runoff=0.03 cfs  93 cf

Runoff Area=5,175 sf   100.00% Impervious   Runoff Depth=6.86"Subcatchment 102: 102 - Existing Building
   Tc=6.0 min   CN=98   Runoff=0.81 cfs  2,959 cf

Runoff Area=2,107 sf   100.00% Impervious   Runoff Depth=6.86"Subcatchment 200: 200 - Portion of 
   Tc=6.0 min   CN=98   Runoff=0.33 cfs  1,205 cf

Runoff Area=2,187 sf   95.93% Impervious   Runoff Depth=6.74"Subcatchment 201: 201 - Pavement
   Tc=6.0 min   CN=97   Runoff=0.34 cfs  1,229 cf

Runoff Area=1,651 sf   100.00% Impervious   Runoff Depth=6.86"Subcatchment 202: 202 - Pavement
   Tc=6.0 min   CN=98   Runoff=0.26 cfs  944 cf

Runoff Area=5,013 sf   96.69% Impervious   Runoff Depth=6.74"Subcatchment 203: 203 - Pavement
   Tc=6.0 min   CN=97   Runoff=0.78 cfs  2,816 cf

Runoff Area=4,813 sf   100.00% Impervious   Runoff Depth=6.86"Subcatchment 204: 204 - Pavement
   Tc=6.0 min   CN=98   Runoff=0.75 cfs  2,752 cf

Runoff Area=3,480 sf   100.00% Impervious   Runoff Depth=6.86"Subcatchment 205: 205 - Pavement
   Tc=6.0 min   CN=98   Runoff=0.54 cfs  1,990 cf

Runoff Area=5,141 sf   100.00% Impervious   Runoff Depth=6.86"Subcatchment 206: 206 - Pavement
   Tc=6.0 min   CN=98   Runoff=0.80 cfs  2,939 cf

Runoff Area=2,680 sf   100.00% Impervious   Runoff Depth=6.86"Subcatchment 207: 207 - Pavement
   Tc=6.0 min   CN=98   Runoff=0.42 cfs  1,532 cf

Runoff Area=4,287 sf   100.00% Impervious   Runoff Depth=6.86"Subcatchment 208: 208 - Proposed 
   Tc=6.0 min   CN=98   Runoff=0.67 cfs  2,451 cf

Runoff Area=4,990 sf   40.80% Impervious   Runoff Depth=5.23"Subcatchment 209: 209 - Portion of 
   Tc=6.0 min   CN=84   Runoff=0.67 cfs  2,177 cf

Runoff Area=44,935 sf   0.00% Impervious   Runoff Depth=3.18"Subcatchment 210: 210 - Existing South 
   Flow Length=210'   Tc=10.6 min   CN=65   Runoff=3.24 cfs  11,908 cf

Runoff Area=1,921 sf   0.00% Impervious   Runoff Depth=4.13"Subcatchment 300: 300 - Lawn East to DP3
   Tc=6.0 min   CN=74   Runoff=0.21 cfs  661 cf

Peak Elev=16.96'   Inflow=0.34 cfs  1,229 cfPond CB1: PCB1
12.0"  Round Culvert  n=0.013  L=21.0'  S=0.0095 '/'   Outflow=0.34 cfs  1,229 cf
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Peak Elev=16.92'   Inflow=0.26 cfs  944 cfPond CB2: PCB2
12.0"  Round Culvert  n=0.013  L=21.0'  S=0.0095 '/'   Outflow=0.26 cfs  944 cf

Peak Elev=18.69'   Inflow=0.78 cfs  2,816 cfPond CB3: PCB3
12.0"  Round Culvert  n=0.013  L=64.0'  S=0.0063 '/'   Outflow=0.78 cfs  2,816 cf

Peak Elev=15.91'   Inflow=0.75 cfs  2,752 cfPond CB4: PCB4
12.0"  Round Culvert  n=0.013  L=94.0'  S=0.0085 '/'   Outflow=0.75 cfs  2,752 cf

Peak Elev=15.88'   Inflow=0.54 cfs  1,990 cfPond CB5: PCB5
12.0"  Round Culvert  n=0.013  L=93.0'  S=0.0054 '/'   Outflow=0.54 cfs  1,990 cf

Peak Elev=20.47'   Inflow=0.80 cfs  2,939 cfPond CB6: PCB6
12.0"  Round Culvert  n=0.013  L=78.0'  S=0.0051 '/'   Outflow=0.80 cfs  2,939 cf

Peak Elev=19.45'   Inflow=0.42 cfs  1,532 cfPond CB7: PCB7
12.0"  Round Culvert  n=0.013  L=11.0'  S=0.0091 '/'   Outflow=0.42 cfs  1,532 cf

   Inflow=1.19 cfs  10,435 cfPond DP1: Design Pont #1_18" RCP Culvert - Northwest
   Primary=1.19 cfs  10,435 cf

   Inflow=6.26 cfs  23,686 cfPond DP2: Design Pont #2_Wetland-South
   Primary=6.26 cfs  23,686 cf

   Inflow=0.21 cfs  661 cfPond DP3: Design Pont #3_Abutting Lot-East
   Primary=0.21 cfs  661 cf

Peak Elev=18.26'  Storage=2,039 cf   Inflow=2.22 cfs  8,127 cfPond IS: Infiltration System
   Discarded=0.28 cfs  7,567 cf   Primary=0.41 cfs  560 cf   Outflow=0.69 cfs  8,127 cf

Peak Elev=16.84'   Inflow=0.60 cfs  2,173 cfPond MH1: PDMH1
12.0"  Round Culvert  n=0.013  L=85.0'  S=0.0059 '/'   Outflow=0.60 cfs  2,173 cf

Peak Elev=16.65'   Inflow=2.00 cfs  6,476 cfPond MH2: PDMH2
12.0"  Round Culvert  n=0.013  L=115.0'  S=0.0052 '/'   Outflow=2.00 cfs  6,476 cf

Peak Elev=16.15'   Inflow=2.00 cfs  6,476 cfPond MH3: PDMH3
12.0"  Round Culvert  n=0.013  L=138.0'  S=0.0051 '/'   Outflow=2.00 cfs  6,476 cf

Peak Elev=15.87'   Inflow=3.27 cfs  11,217 cfPond MH4: PDMH4
   Primary=2.36 cfs  10,018 cf   Secondary=1.07 cfs  1,200 cf   Outflow=3.27 cfs  11,217 cf

Peak Elev=15.30'   Inflow=3.27 cfs  11,218 cfPond MH5: PDMH5
12.0"  Round Culvert  n=0.013  L=23.0'  S=0.0087 '/'   Outflow=3.27 cfs  11,218 cf

Peak Elev=20.07'   Inflow=1.13 cfs  4,144 cfPond MH6: PDMH6
12.0"  Round Culvert  n=0.013  L=120.0'  S=0.0050 '/'   Outflow=1.13 cfs  4,144 cf

Peak Elev=19.42'   Inflow=1.55 cfs  5,676 cfPond MH7: PDMH7
   Primary=1.22 cfs  5,289 cf   Secondary=0.34 cfs  387 cf   Outflow=1.55 cfs  5,676 cf

Peak Elev=19.16'   Inflow=2.22 cfs  8,127 cfPond MH8: PDMH8
12.0"  Round Culvert  n=0.013  L=9.0'  S=0.0111 '/'   Outflow=2.22 cfs  8,127 cf
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Peak Elev=16.13'  Storage=4,522 cf   Inflow=3.41 cfs  11,324 cfPond RG1: Rain Garden #1
   Outflow=1.18 cfs  10,342 cf

Peak Elev=18.58'  Storage=1,110 cf   Inflow=1.45 cfs  4,993 cfPond RG2: Rain Garden #2
   Outflow=1.43 cfs  4,303 cf

Peak Elev=15.68'   Inflow=2.36 cfs  10,018 cfPond WQU1: Water Quality Unit 1
12.0"  Round Culvert  n=0.013  L=9.0'  S=0.0111 '/'   Outflow=2.36 cfs  10,018 cf

Peak Elev=19.28'   Inflow=1.22 cfs  5,289 cfPond WQU2: Water Quality Unit 2
12.0"  Round Culvert  n=0.013  L=6.0'  S=0.0167 '/'   Outflow=1.22 cfs  5,289 cf
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Summary for Subcatchment 100: 100 - Pavement, Lawn, and Direct Entry to Rain Garden

Runoff = 2.60 cfs @ 12.09 hrs,  Volume= 8,365 cf,  Depth= 5.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-yr Rainfall=7.10"

Area (sf) CN Description
4,778 74 >75% Grass cover, Good, HSG C

* 6,173 65 Rain Garden surface area
9,086 98 Paved parking, HSG C

20,037 82 Weighted Average
10,951 54.65% Pervious Area

9,086 45.35% Impervious Area

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

6.0 Direct Entry, 

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

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
50-yr Rainfall=7.10"

Runoff Area=20,037 sf
Runoff Volume=8,365 cf

Runoff Depth=5.01"
Tc=6.0 min

CN=82

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

Runoff = 0.03 cfs @ 12.09 hrs,  Volume= 93 cf,  Depth= 4.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-yr Rainfall=7.10"

Area (sf) CN Description
271 74 >75% Grass cover, Good, HSG C
271 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment 101: 101 - West Side Lawn to DP1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
50-yr Rainfall=7.10"
Runoff Area=271 sf

Runoff Volume=93 cf
Runoff Depth=4.13"

Tc=6.0 min
CN=74

0.03 cfs
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Summary for Subcatchment 102: 102 - Existing Building

Runoff = 0.81 cfs @ 12.09 hrs,  Volume= 2,959 cf,  Depth= 6.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-yr Rainfall=7.10"

Area (sf) CN Description
* 5,175 98 Roofs, HSG C, Existing Building

5,175 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 102: 102 - Existing Building

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
50-yr Rainfall=7.10"

Runoff Area=5,175 sf
Runoff Volume=2,959 cf

Runoff Depth=6.86"
Tc=6.0 min

CN=98

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

Runoff = 0.33 cfs @ 12.09 hrs,  Volume= 1,205 cf,  Depth= 6.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-yr Rainfall=7.10"

Area (sf) CN Description
* 2,107 98 Roofs, HSG C, Half Prop. Building A

2,107 100.00% Impervious Area

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

6.0 Direct Entry, 

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

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
50-yr Rainfall=7.10"

Runoff Area=2,107 sf
Runoff Volume=1,205 cf

Runoff Depth=6.86"
Tc=6.0 min

CN=98

0.33 cfs
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Summary for Subcatchment 201: 201 - Pavement

Runoff = 0.34 cfs @ 12.09 hrs,  Volume= 1,229 cf,  Depth= 6.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-yr Rainfall=7.10"

Area (sf) CN Description
2,098 98 Paved parking, HSG C

89 74 >75% Grass cover, Good, HSG C
2,187 97 Weighted Average

89 4.07% Pervious Area
2,098 95.93% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 201: 201 - Pavement

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
50-yr Rainfall=7.10"

Runoff Area=2,187 sf
Runoff Volume=1,229 cf

Runoff Depth=6.74"
Tc=6.0 min

CN=97

0.34 cfs
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Summary for Subcatchment 202: 202 - Pavement

Runoff = 0.26 cfs @ 12.09 hrs,  Volume= 944 cf,  Depth= 6.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-yr Rainfall=7.10"

Area (sf) CN Description
1,651 98 Paved parking, HSG C
1,651 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 202: 202 - Pavement

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
50-yr Rainfall=7.10"

Runoff Area=1,651 sf
Runoff Volume=944 cf

Runoff Depth=6.86"
Tc=6.0 min

CN=98

0.26 cfs
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Summary for Subcatchment 203: 203 - Pavement

Runoff = 0.78 cfs @ 12.09 hrs,  Volume= 2,816 cf,  Depth= 6.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-yr Rainfall=7.10"

Area (sf) CN Description
4,847 98 Paved parking, HSG C

166 74 >75% Grass cover, Good, HSG C
5,013 97 Weighted Average

166 3.31% Pervious Area
4,847 96.69% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 203: 203 - Pavement

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
50-yr Rainfall=7.10"

Runoff Area=5,013 sf
Runoff Volume=2,816 cf

Runoff Depth=6.74"
Tc=6.0 min

CN=97

0.78 cfs



Type III 24-hr  50-yr Rainfall=7.10"PROPOSED 12-22-17
  Printed  12/22/2017Prepared by Lynnfield Engineering Inc.

Page 208HydroCAD® 10.00-18  s/n 06609  © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 204: 204 - Pavement

Runoff = 0.75 cfs @ 12.09 hrs,  Volume= 2,752 cf,  Depth= 6.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-yr Rainfall=7.10"

Area (sf) CN Description
4,813 98 Paved parking, HSG C
4,813 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 204: 204 - Pavement

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
50-yr Rainfall=7.10"

Runoff Area=4,813 sf
Runoff Volume=2,752 cf

Runoff Depth=6.86"
Tc=6.0 min

CN=98

0.75 cfs
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Summary for Subcatchment 205: 205 - Pavement

Runoff = 0.54 cfs @ 12.09 hrs,  Volume= 1,990 cf,  Depth= 6.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-yr Rainfall=7.10"

Area (sf) CN Description
3,480 98 Paved parking, HSG C
3,480 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 205: 205 - Pavement

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
50-yr Rainfall=7.10"

Runoff Area=3,480 sf
Runoff Volume=1,990 cf

Runoff Depth=6.86"
Tc=6.0 min

CN=98

0.54 cfs
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Summary for Subcatchment 206: 206 - Pavement

Runoff = 0.80 cfs @ 12.09 hrs,  Volume= 2,939 cf,  Depth= 6.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-yr Rainfall=7.10"

Area (sf) CN Description
5,141 98 Paved parking, HSG C
5,141 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 206: 206 - Pavement

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
50-yr Rainfall=7.10"

Runoff Area=5,141 sf
Runoff Volume=2,939 cf

Runoff Depth=6.86"
Tc=6.0 min

CN=98

0.80 cfs



Type III 24-hr  50-yr Rainfall=7.10"PROPOSED 12-22-17
  Printed  12/22/2017Prepared by Lynnfield Engineering Inc.

Page 211HydroCAD® 10.00-18  s/n 06609  © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 207: 207 - Pavement

Runoff = 0.42 cfs @ 12.09 hrs,  Volume= 1,532 cf,  Depth= 6.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-yr Rainfall=7.10"

Area (sf) CN Description
2,680 98 Paved parking, HSG C
2,680 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 207: 207 - Pavement

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
50-yr Rainfall=7.10"

Runoff Area=2,680 sf
Runoff Volume=1,532 cf

Runoff Depth=6.86"
Tc=6.0 min

CN=98

0.42 cfs
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Summary for Subcatchment 208: 208 - Proposed Building Tenant B

Runoff = 0.67 cfs @ 12.09 hrs,  Volume= 2,451 cf,  Depth= 6.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-yr Rainfall=7.10"

Area (sf) CN Description
4,287 98 Roofs, HSG C

0 98 Roofs, HSG C
4,287 98 Weighted Average
4,287 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 208: 208 - Proposed Building Tenant B

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
50-yr Rainfall=7.10"

Runoff Area=4,287 sf
Runoff Volume=2,451 cf

Runoff Depth=6.86"
Tc=6.0 min

CN=98

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

Runoff = 0.67 cfs @ 12.09 hrs,  Volume= 2,177 cf,  Depth= 5.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-yr Rainfall=7.10"

Area (sf) CN Description
* 876 65 Rain Garden Surface Area

2,078 79 50-75% Grass cover, Fair, HSG C
84 98 Unconnected pavement, HSG C

1,952 98 Unconnected roofs, HSG C
4,990 84 Weighted Average
2,954 59.20% Pervious Area
2,036 40.80% Impervious Area
2,036 100.00% Unconnected

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

6.0 Direct Entry, 

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

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
50-yr Rainfall=7.10"

Runoff Area=4,990 sf
Runoff Volume=2,177 cf

Runoff Depth=5.23"
Tc=6.0 min

CN=84

0.67 cfs



Type III 24-hr  50-yr Rainfall=7.10"PROPOSED 12-22-17
  Printed  12/22/2017Prepared by Lynnfield Engineering Inc.

Page 214HydroCAD® 10.00-18  s/n 06609  © 2016 HydroCAD Software Solutions LLC

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

Runoff = 3.24 cfs @ 12.16 hrs,  Volume= 11,908 cf,  Depth= 3.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-yr Rainfall=7.10"

Area (sf) CN Description
35,498 65 Brush, Good, HSG C

* 9,437 65 Brush, Good, HSG C, Wetland Brush
44,935 65 Weighted Average
44,935 100.00% Pervious Area

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

9.2 100 0.0600 0.18 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.22"

1.4 110 0.0360 1.33 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.6 210 Total

Subcatchment 210: 210 - Existing South features remaining to DP2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
50-yr Rainfall=7.10"

Runoff Area=44,935 sf
Runoff Volume=11,908 cf

Runoff Depth=3.18"
Flow Length=210'

Tc=10.6 min
CN=65

3.24 cfs
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Summary for Subcatchment 300: 300 - Lawn East to DP3

Runoff = 0.21 cfs @ 12.09 hrs,  Volume= 661 cf,  Depth= 4.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-yr Rainfall=7.10"

Area (sf) CN Description
1,921 74 >75% Grass cover, Good, HSG C
1,921 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment 300: 300 - Lawn East to DP3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
50-yr Rainfall=7.10"

Runoff Area=1,921 sf
Runoff Volume=661 cf

Runoff Depth=4.13"
Tc=6.0 min

CN=74

0.21 cfs
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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 = 0.34 cfs @ 12.09 hrs,  Volume= 1,229 cf
Outflow = 0.34 cfs @ 12.09 hrs,  Volume= 1,229 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.34 cfs @ 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)
1=Culvert  (Outlet Controls 0.28 cfs @ 1.71 fps)

Pond CB1: PCB1

Inflow
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Hydrograph
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Inflow Area=2,187 sf
Peak Elev=16.96'

12.0"
Round Culvert

n=0.013
L=21.0'

S=0.0095 '/'

0.34 cfs
0.34 cfs



Type III 24-hr  50-yr Rainfall=7.10"PROPOSED 12-22-17
  Printed  12/22/2017Prepared by Lynnfield Engineering Inc.

Page 217HydroCAD® 10.00-18  s/n 06609  © 2016 HydroCAD Software Solutions LLC

Pond CB1: PCB1

Storage
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Summary for Pond CB2: PCB2

Inflow Area = 1,651 sf,100.00% Impervious,  Inflow Depth = 6.86"    for  50-yr event
Inflow = 0.26 cfs @ 12.09 hrs,  Volume= 944 cf
Outflow = 0.26 cfs @ 12.09 hrs,  Volume= 944 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.26 cfs @ 12.09 hrs,  Volume= 944 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 16.92' @ 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=0.20 cfs @ 12.09 hrs  HW=16.91'  TW=16.80'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.20 cfs @ 1.44 fps)

Pond CB2: PCB2

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1,651 sf
Peak Elev=16.92'

12.0"
Round Culvert

n=0.013
L=21.0'

S=0.0095 '/'

0.26 cfs
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Pond CB2: PCB2
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Summary for Pond CB3: PCB3

Inflow Area = 5,013 sf, 96.69% Impervious,  Inflow Depth = 6.74"    for  50-yr event
Inflow = 0.78 cfs @ 12.09 hrs,  Volume= 2,816 cf
Outflow = 0.78 cfs @ 12.09 hrs,  Volume= 2,816 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.78 cfs @ 12.09 hrs,  Volume= 2,816 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 18.69' @ 12.12 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   
Inlet / Outlet Invert= 17.90' / 17.50'   S= 0.0063 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.61 cfs @ 12.09 hrs  HW=18.66'  TW=18.56'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.61 cfs @ 1.32 fps)

Pond CB3: PCB3
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Inflow Area=5,013 sf
Peak Elev=18.69'

12.0"
Round Culvert

n=0.013
L=64.0'

S=0.0063 '/'
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Pond CB3: PCB3
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Summary for Pond CB4: PCB4

Inflow Area = 4,813 sf,100.00% Impervious,  Inflow Depth = 6.86"    for  50-yr event
Inflow = 0.75 cfs @ 12.09 hrs,  Volume= 2,752 cf
Outflow = 0.75 cfs @ 12.09 hrs,  Volume= 2,752 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.75 cfs @ 12.09 hrs,  Volume= 2,752 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 15.91' @ 12.21 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   

Primary OutFlow  Max=0.43 cfs @ 12.09 hrs  HW=15.64'  TW=15.47'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.43 cfs @ 1.43 fps)

Pond CB4: PCB4
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Pond CB4: PCB4
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Summary for Pond CB5: PCB5

Inflow Area = 3,480 sf,100.00% Impervious,  Inflow Depth = 6.86"    for  50-yr event
Inflow = 0.54 cfs @ 12.09 hrs,  Volume= 1,990 cf
Outflow = 0.54 cfs @ 12.09 hrs,  Volume= 1,990 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.54 cfs @ 12.09 hrs,  Volume= 1,990 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 15.88' @ 12.21 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=0.00 cfs @ 12.09 hrs  HW=15.36'  TW=15.47'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Pond CB5: PCB5
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Pond CB5: PCB5
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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 = 0.80 cfs @ 12.09 hrs,  Volume= 2,939 cf
Outflow = 0.80 cfs @ 12.09 hrs,  Volume= 2,939 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.80 cfs @ 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   
Inlet / Outlet Invert= 19.90' / 19.50'   S= 0.0051 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.73 cfs @ 12.09 hrs  HW=20.46'  TW=20.06'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.73 cfs @ 2.32 fps)

Pond CB6: PCB6
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Pond CB6: PCB6

Storage

Stage-Area-Storage

Storage (cubic-feet)
0

E
le

va
ti

o
n

  (
fe

et
)

22

21

20

 Flood Elevation 



Type III 24-hr  50-yr Rainfall=7.10"PROPOSED 12-22-17
  Printed  12/22/2017Prepared by Lynnfield Engineering Inc.

Page 228HydroCAD® 10.00-18  s/n 06609  © 2016 HydroCAD Software Solutions LLC

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 = 0.42 cfs @ 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)
1=Culvert  (Outlet Controls 0.23 cfs @ 0.80 fps)

Pond CB7: PCB7
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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)

Inflow Area = 25,483 sf, 55.96% Impervious,  Inflow Depth > 4.91"    for  50-yr event
Inflow = 1.19 cfs @ 12.37 hrs,  Volume= 10,435 cf
Primary = 1.19 cfs @ 12.37 hrs,  Volume= 10,435 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs

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)

Inflow Area = 81,284 sf, 40.77% Impervious,  Inflow Depth = 3.50"    for  50-yr event
Inflow = 6.26 cfs @ 12.12 hrs,  Volume= 23,686 cf
Primary = 6.26 cfs @ 12.12 hrs,  Volume= 23,686 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs

Pond DP2: Design Pont #2_Wetland-South
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Summary for Pond DP3: Design Pont #3_Abutting Lot-East

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

Inflow Area = 1,921 sf, 0.00% Impervious,  Inflow Depth = 4.13"    for  50-yr event
Inflow = 0.21 cfs @ 12.09 hrs,  Volume= 661 cf
Primary = 0.21 cfs @ 12.09 hrs,  Volume= 661 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs

Pond DP3: Design Pont #3_Abutting Lot-East
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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 = 2.22 cfs @ 12.09 hrs,  Volume= 8,127 cf
Outflow = 0.69 cfs @ 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 = 0.41 cfs @ 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' 39 cf 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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Discarded 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 cf 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
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Summary for Pond MH1: PDMH1

Inflow Area = 3,838 sf, 97.68% Impervious,  Inflow Depth = 6.79"    for  50-yr event
Inflow = 0.60 cfs @ 12.09 hrs,  Volume= 2,173 cf
Outflow = 0.60 cfs @ 12.09 hrs,  Volume= 2,173 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.60 cfs @ 12.09 hrs,  Volume= 2,173 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 16.84' @ 12.14 hrs
Flood Elev= 20.20'

Device Routing     Invert Outlet Devices
#1 Primary 16.30' 12.0"  Round Culvert   

L= 85.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 16.30' / 15.80'   S= 0.0059 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.43 cfs @ 12.09 hrs  HW=16.80'  TW=16.59'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.43 cfs @ 1.60 fps)

Pond MH1: PDMH1
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Pond MH1: PDMH1
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Summary for Pond MH2: PDMH2

Inflow Area = 13,841 sf, 76.82% Impervious,  Inflow Depth = 5.61"    for  50-yr event
Inflow = 2.00 cfs @ 12.11 hrs,  Volume= 6,476 cf
Outflow = 2.00 cfs @ 12.11 hrs,  Volume= 6,476 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.00 cfs @ 12.11 hrs,  Volume= 6,476 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 16.65' @ 12.13 hrs
Flood Elev= 21.20'

Device Routing     Invert Outlet Devices
#1 Primary 15.70' 12.0"  Round Culvert   

L= 115.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 15.70' / 15.10'   S= 0.0052 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.72 cfs @ 12.11 hrs  HW=16.64'  TW=16.02'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.72 cfs @ 2.90 fps)

Pond MH2: PDMH2
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Pond MH2: PDMH2
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Summary for Pond MH3: PDMH3

Inflow Area = 13,841 sf, 76.82% Impervious,  Inflow Depth = 5.61"    for  50-yr event
Inflow = 2.00 cfs @ 12.11 hrs,  Volume= 6,476 cf
Outflow = 2.00 cfs @ 12.11 hrs,  Volume= 6,476 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.00 cfs @ 12.11 hrs,  Volume= 6,476 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 16.15' @ 12.19 hrs
Flood Elev= 23.80'

Device Routing     Invert Outlet Devices
#1 Primary 15.00' 12.0"  Round Culvert   

L= 138.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 15.00' / 14.30'   S= 0.0051 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.40 cfs @ 12.11 hrs  HW=16.02'  TW=15.63'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.40 cfs @ 2.18 fps)

Pond MH3: PDMH3
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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 = 3.27 cfs @ 12.10 hrs,  Volume= 11,217 cf
Outflow = 3.27 cfs @ 12.10 hrs,  Volume= 11,217 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.36 cfs @ 12.09 hrs,  Volume= 10,018 cf
Secondary = 1.07 cfs @ 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)
1=Culvert  (Inlet Controls 0.90 cfs @ 1.14 fps)

Secondary OutFlow  Max=1.13 cfs @ 12.18 hrs  HW=15.80'  TW=14.72'   (Dynamic Tailwater)
2=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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Summary for Pond MH5: PDMH5

Inflow Area = 22,134 sf, 85.50% Impervious,  Inflow Depth = 6.08"    for  50-yr event
Inflow = 3.27 cfs @ 12.10 hrs,  Volume= 11,218 cf
Outflow = 3.27 cfs @ 12.10 hrs,  Volume= 11,218 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 3.27 cfs @ 12.10 hrs,  Volume= 11,218 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 15.30' @ 12.10 hrs
Flood Elev= 21.40'

Device Routing     Invert Outlet Devices
#1 Primary 13.60' 12.0"  Round Culvert   

L= 23.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 13.60' / 13.40'   S= 0.0087 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.25 cfs @ 12.10 hrs  HW=15.28'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 3.25 cfs @ 4.14 fps)
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Pond MH5: PDMH5
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Summary for Pond MH6: PDMH6

Inflow Area = 7,248 sf,100.00% Impervious,  Inflow Depth = 6.86"    for  50-yr event
Inflow = 1.13 cfs @ 12.09 hrs,  Volume= 4,144 cf
Outflow = 1.13 cfs @ 12.09 hrs,  Volume= 4,144 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.13 cfs @ 12.09 hrs,  Volume= 4,144 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 20.07' @ 12.09 hrs
Flood Elev= 23.80'

Device Routing     Invert Outlet Devices
#1 Primary 19.40' 12.0"  Round Culvert   

L= 120.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 19.40' / 18.80'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.06 cfs @ 12.09 hrs  HW=20.06'  TW=19.40'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.06 cfs @ 2.74 fps)

Pond MH6: PDMH6

Inflow
Primary

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

1

0

Inflow Area=7,248 sf
Peak Elev=20.07'

12.0"
Round Culvert

n=0.013
L=120.0'

S=0.0050 '/'

1.13 cfs
1.13 cfs



Type III 24-hr  50-yr Rainfall=7.10"PROPOSED 12-22-17
  Printed  12/22/2017Prepared by Lynnfield Engineering Inc.

Page 250HydroCAD® 10.00-18  s/n 06609  © 2016 HydroCAD Software Solutions LLC

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 = 1.55 cfs @ 12.09 hrs,  Volume= 5,676 cf
Outflow = 1.55 cfs @ 12.09 hrs,  Volume= 5,676 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.22 cfs @ 12.08 hrs,  Volume= 5,289 cf
Secondary = 0.34 cfs @ 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)

Secondary OutFlow  Max=0.34 cfs @ 12.11 hrs  HW=19.41'  TW=19.11'   (Dynamic Tailwater)
2=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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Summary for Pond MH8: PDMH8

[80] Warning: Exceeded Pond WQU2 by 0.01' @ 12.05 hrs (0.30 cfs 53 cf) 

Inflow Area = 14,215 sf,100.00% Impervious,  Inflow Depth = 6.86"    for  50-yr event
Inflow = 2.22 cfs @ 12.09 hrs,  Volume= 8,127 cf
Outflow = 2.22 cfs @ 12.09 hrs,  Volume= 8,127 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.22 cfs @ 12.09 hrs,  Volume= 8,127 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= 22.00'

Device Routing     Invert Outlet Devices
#1 Primary 18.10' 12.0"  Round Culvert   

L= 9.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 18.10' / 18.00'   S= 0.0111 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.16 cfs @ 12.09 hrs  HW=19.13'  TW=17.40'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 2.16 cfs @ 3.30 fps)
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Pond MH8: PDMH8
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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 = 3.41 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) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-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   

Primary OutFlow  Max=1.17 cfs @ 12.37 hrs  HW=16.13'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 1.17 cfs of 1.83 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.86 cfs @ 3.28 fps)
3=Orifice/Grate  (Orifice Controls 0.17 cfs @ 1.96 fps)
4=Orifice/Grate  (Weir Controls 0.14 cfs @ 0.58 fps)
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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 1,156 cf) 

Inflow Area = 10,003 sf, 68.81% Impervious,  Inflow Depth = 5.99"    for  50-yr event
Inflow = 1.45 cfs @ 12.09 hrs,  Volume= 4,993 cf
Outflow = 1.43 cfs @ 12.12 hrs,  Volume= 4,303 cf,  Atten= 2%,  Lag= 1.7 min
Primary = 1.43 cfs @ 12.12 hrs,  Volume= 4,303 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 18.58' @ 12.12 hrs   Surf.Area= 961 sf   Storage= 1,110 cf
Flood Elev= 19.00'   Surf.Area= 1,118 sf   Storage= 1,546 cf

Plug-Flow detention time= 120.9 min calculated for 4,303 cf (86% of inflow)
Center-of-Mass det. time= 59.4 min ( 829.6 - 770.1 )

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) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-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   

Primary OutFlow  Max=1.36 cfs @ 12.12 hrs  HW=18.57'  TW=16.64'   (Dynamic Tailwater)
1=Culvert  (Passes 1.36 cfs of 8.37 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.70 cfs @ 2.67 fps)
3=Orifice/Grate  (Orifice Controls 0.14 cfs @ 1.78 fps)
4=Orifice/Grate  (Weir Controls 0.52 cfs @ 0.89 fps)
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Pond RG2: Rain Garden #2
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Summary for Pond WQU1: Water Quality Unit 1

Inflow Area = 22,134 sf, 85.50% Impervious,  Inflow Depth = 5.43"    for  50-yr event
Inflow = 2.36 cfs @ 12.09 hrs,  Volume= 10,018 cf
Outflow = 2.36 cfs @ 12.09 hrs,  Volume= 10,018 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.36 cfs @ 12.09 hrs,  Volume= 10,018 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 15.68' @ 12.13 hrs
Flood Elev= 21.00'

Device Routing     Invert Outlet Devices
#1 Primary 13.80' 12.0"  Round Culvert   

L= 9.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 13.80' / 13.70'   S= 0.0111 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.29 cfs @ 12.09 hrs  HW=15.42'  TW=15.24'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.29 cfs @ 1.64 fps)
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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 = 6.39"    for  50-yr event
Inflow = 1.22 cfs @ 12.08 hrs,  Volume= 5,289 cf
Outflow = 1.22 cfs @ 12.08 hrs,  Volume= 5,289 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.22 cfs @ 12.08 hrs,  Volume= 5,289 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 19.28' @ 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   

Primary OutFlow  Max=0.80 cfs @ 12.08 hrs  HW=19.21'  TW=19.13'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.80 cfs @ 1.06 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

Runoff Area=20,037 sf   45.35% Impervious   Runoff Depth=6.15"Subcatchment 100: 100 - Pavement, Lawn, 
   Tc=6.0 min   CN=82   Runoff=3.16 cfs  10,261 cf

Runoff Area=271 sf   0.00% Impervious   Runoff Depth=5.19"Subcatchment 101: 101 - West Side Lawn to 
   Tc=6.0 min   CN=74   Runoff=0.04 cfs  117 cf

Runoff Area=5,175 sf   100.00% Impervious   Runoff Depth=8.06"Subcatchment 102: 102 - Existing Building
   Tc=6.0 min   CN=98   Runoff=0.95 cfs  3,476 cf

Runoff Area=2,107 sf   100.00% Impervious   Runoff Depth=8.06"Subcatchment 200: 200 - Portion of 
   Tc=6.0 min   CN=98   Runoff=0.38 cfs  1,415 cf

Runoff Area=2,187 sf   95.93% Impervious   Runoff Depth=7.94"Subcatchment 201: 201 - Pavement
   Tc=6.0 min   CN=97   Runoff=0.40 cfs  1,447 cf

Runoff Area=1,651 sf   100.00% Impervious   Runoff Depth=8.06"Subcatchment 202: 202 - Pavement
   Tc=6.0 min   CN=98   Runoff=0.30 cfs  1,109 cf

Runoff Area=5,013 sf   96.69% Impervious   Runoff Depth=7.94"Subcatchment 203: 203 - Pavement
   Tc=6.0 min   CN=97   Runoff=0.91 cfs  3,317 cf

Runoff Area=4,813 sf   100.00% Impervious   Runoff Depth=8.06"Subcatchment 204: 204 - Pavement
   Tc=6.0 min   CN=98   Runoff=0.88 cfs  3,233 cf

Runoff Area=3,480 sf   100.00% Impervious   Runoff Depth=8.06"Subcatchment 205: 205 - Pavement
   Tc=6.0 min   CN=98   Runoff=0.64 cfs  2,337 cf

Runoff Area=5,141 sf   100.00% Impervious   Runoff Depth=8.06"Subcatchment 206: 206 - Pavement
   Tc=6.0 min   CN=98   Runoff=0.94 cfs  3,453 cf

Runoff Area=2,680 sf   100.00% Impervious   Runoff Depth=8.06"Subcatchment 207: 207 - Pavement
   Tc=6.0 min   CN=98   Runoff=0.49 cfs  1,800 cf

Runoff Area=4,287 sf   100.00% Impervious   Runoff Depth=8.06"Subcatchment 208: 208 - Proposed 
   Tc=6.0 min   CN=98   Runoff=0.78 cfs  2,879 cf

Runoff Area=4,990 sf   40.80% Impervious   Runoff Depth=6.38"Subcatchment 209: 209 - Portion of 
   Tc=6.0 min   CN=84   Runoff=0.81 cfs  2,655 cf

Runoff Area=44,935 sf   0.00% Impervious   Runoff Depth=4.14"Subcatchment 210: 210 - Existing South 
   Flow Length=210'   Tc=10.6 min   CN=65   Runoff=4.24 cfs  15,496 cf

Runoff Area=1,921 sf   0.00% Impervious   Runoff Depth=5.19"Subcatchment 300: 300 - Lawn East to DP3
   Tc=6.0 min   CN=74   Runoff=0.26 cfs  832 cf

Peak Elev=17.12'   Inflow=0.40 cfs  1,447 cfPond CB1: PCB1
12.0"  Round Culvert  n=0.013  L=21.0'  S=0.0095 '/'   Outflow=0.40 cfs  1,447 cf
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Peak Elev=17.12'   Inflow=0.30 cfs  1,109 cfPond CB2: PCB2
12.0"  Round Culvert  n=0.013  L=21.0'  S=0.0095 '/'   Outflow=0.30 cfs  1,109 cf

Peak Elev=18.74'   Inflow=0.91 cfs  3,317 cfPond CB3: PCB3
12.0"  Round Culvert  n=0.013  L=64.0'  S=0.0063 '/'   Outflow=0.91 cfs  3,317 cf

Peak Elev=16.47'   Inflow=0.88 cfs  3,233 cfPond CB4: PCB4
12.0"  Round Culvert  n=0.013  L=94.0'  S=0.0085 '/'   Outflow=0.88 cfs  3,233 cf

Peak Elev=16.46'   Inflow=0.64 cfs  2,337 cfPond CB5: PCB5
12.0"  Round Culvert  n=0.013  L=93.0'  S=0.0054 '/'   Outflow=0.64 cfs  2,337 cf

Peak Elev=20.53'   Inflow=0.94 cfs  3,453 cfPond CB6: PCB6
12.0"  Round Culvert  n=0.013  L=78.0'  S=0.0051 '/'   Outflow=0.94 cfs  3,453 cf

Peak Elev=19.61'   Inflow=0.49 cfs  1,800 cfPond CB7: PCB7
12.0"  Round Culvert  n=0.013  L=11.0'  S=0.0091 '/'   Outflow=0.49 cfs  1,800 cf

   Inflow=1.92 cfs  12,871 cfPond DP1: Design Pont #1_18" RCP Culvert - Northwest
   Primary=1.92 cfs  12,871 cf

   Inflow=7.85 cfs  30,083 cfPond DP2: Design Pont #2_Wetland-South
   Primary=7.85 cfs  30,083 cf

   Inflow=0.26 cfs  832 cfPond DP3: Design Pont #3_Abutting Lot-East
   Primary=0.26 cfs  832 cf

Peak Elev=18.43'  Storage=2,189 cf   Inflow=2.60 cfs  9,548 cfPond IS: Infiltration System
   Discarded=0.28 cfs  8,368 cf   Primary=0.81 cfs  1,179 cf   Outflow=1.09 cfs  9,548 cf

Peak Elev=17.11'   Inflow=0.70 cfs  2,556 cfPond MH1: PDMH1
12.0"  Round Culvert  n=0.013  L=85.0'  S=0.0059 '/'   Outflow=0.70 cfs  2,556 cf

Peak Elev=17.09'   Inflow=2.38 cfs  7,838 cfPond MH2: PDMH2
12.0"  Round Culvert  n=0.013  L=115.0'  S=0.0052 '/'   Outflow=2.38 cfs  7,838 cf

Peak Elev=16.84'   Inflow=2.38 cfs  7,838 cfPond MH3: PDMH3
12.0"  Round Culvert  n=0.013  L=138.0'  S=0.0051 '/'   Outflow=2.38 cfs  7,838 cf

Peak Elev=16.44'   Inflow=3.88 cfs  13,408 cfPond MH4: PDMH4
   Primary=2.68 cfs  11,685 cf   Secondary=1.60 cfs  1,723 cf   Outflow=3.88 cfs  13,408 cf

Peak Elev=15.79'   Inflow=3.88 cfs  13,408 cfPond MH5: PDMH5
12.0"  Round Culvert  n=0.013  L=23.0'  S=0.0087 '/'   Outflow=3.88 cfs  13,408 cf

Peak Elev=20.14'   Inflow=1.32 cfs  4,868 cfPond MH6: PDMH6
12.0"  Round Culvert  n=0.013  L=120.0'  S=0.0050 '/'   Outflow=1.32 cfs  4,868 cf

Peak Elev=19.59'   Inflow=1.81 cfs  6,668 cfPond MH7: PDMH7
   Primary=1.44 cfs  6,136 cf   Secondary=0.46 cfs  532 cf   Outflow=1.81 cfs  6,668 cf

Peak Elev=19.35'   Inflow=2.60 cfs  9,548 cfPond MH8: PDMH8
12.0"  Round Culvert  n=0.013  L=9.0'  S=0.0111 '/'   Outflow=2.60 cfs  9,548 cf
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Peak Elev=16.20'  Storage=4,934 cf   Inflow=4.11 cfs  13,737 cfPond RG1: Rain Garden #1
   Outflow=1.90 cfs  12,754 cf

Peak Elev=18.60'  Storage=1,128 cf   Inflow=1.72 cfs  5,971 cfPond RG2: Rain Garden #2
   Outflow=1.69 cfs  5,282 cf

Peak Elev=16.22'   Inflow=2.68 cfs  11,685 cfPond WQU1: Water Quality Unit 1
12.0"  Round Culvert  n=0.013  L=9.0'  S=0.0111 '/'   Outflow=2.68 cfs  11,685 cf

Peak Elev=19.50'   Inflow=1.44 cfs  6,136 cfPond WQU2: Water Quality Unit 2
12.0"  Round Culvert  n=0.013  L=6.0'  S=0.0167 '/'   Outflow=1.44 cfs  6,136 cf
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Summary for Subcatchment 100: 100 - Pavement, Lawn, and Direct Entry to Rain Garden

Runoff = 3.16 cfs @ 12.09 hrs,  Volume= 10,261 cf,  Depth= 6.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-yr Rainfall=8.30"

Area (sf) CN Description
4,778 74 >75% Grass cover, Good, HSG C

* 6,173 65 Rain Garden surface area
9,086 98 Paved parking, HSG C

20,037 82 Weighted Average
10,951 54.65% Pervious Area

9,086 45.35% Impervious Area

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

6.0 Direct Entry, 

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

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-yr Rainfall=8.30"

Runoff Area=20,037 sf
Runoff Volume=10,261 cf

Runoff Depth=6.15"
Tc=6.0 min

CN=82

3.16 cfs



Type III 24-hr  100-yr Rainfall=8.30"PROPOSED 12-22-17
  Printed  12/22/2017Prepared by Lynnfield Engineering Inc.

Page 267HydroCAD® 10.00-18  s/n 06609  © 2016 HydroCAD Software Solutions LLC

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

Runoff = 0.04 cfs @ 12.09 hrs,  Volume= 117 cf,  Depth= 5.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-yr Rainfall=8.30"

Area (sf) CN Description
271 74 >75% Grass cover, Good, HSG C
271 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment 101: 101 - West Side Lawn to DP1

Runoff

Hydrograph

Time  (hours)
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F
lo

w
  (

cf
s)

0.04

0.038

0.036

0.034

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type III 24-hr
100-yr Rainfall=8.30"

Runoff Area=271 sf
Runoff Volume=117 cf

Runoff Depth=5.19"
Tc=6.0 min

CN=74

0.04 cfs
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Summary for Subcatchment 102: 102 - Existing Building

Runoff = 0.95 cfs @ 12.09 hrs,  Volume= 3,476 cf,  Depth= 8.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-yr Rainfall=8.30"

Area (sf) CN Description
* 5,175 98 Roofs, HSG C, Existing Building

5,175 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 102: 102 - Existing Building

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-yr Rainfall=8.30"
Runoff Area=5,175 sf

Runoff Volume=3,476 cf
Runoff Depth=8.06"

Tc=6.0 min
CN=98

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

Runoff = 0.38 cfs @ 12.09 hrs,  Volume= 1,415 cf,  Depth= 8.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-yr Rainfall=8.30"

Area (sf) CN Description
* 2,107 98 Roofs, HSG C, Half Prop. Building A

2,107 100.00% Impervious Area

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

6.0 Direct Entry, 

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

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-yr Rainfall=8.30"
Runoff Area=2,107 sf

Runoff Volume=1,415 cf
Runoff Depth=8.06"

Tc=6.0 min
CN=98

0.38 cfs
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Summary for Subcatchment 201: 201 - Pavement

Runoff = 0.40 cfs @ 12.09 hrs,  Volume= 1,447 cf,  Depth= 7.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-yr Rainfall=8.30"

Area (sf) CN Description
2,098 98 Paved parking, HSG C

89 74 >75% Grass cover, Good, HSG C
2,187 97 Weighted Average

89 4.07% Pervious Area
2,098 95.93% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 201: 201 - Pavement

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-yr Rainfall=8.30"
Runoff Area=2,187 sf

Runoff Volume=1,447 cf
Runoff Depth=7.94"

Tc=6.0 min
CN=97

0.40 cfs
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Summary for Subcatchment 202: 202 - Pavement

Runoff = 0.30 cfs @ 12.09 hrs,  Volume= 1,109 cf,  Depth= 8.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-yr Rainfall=8.30"

Area (sf) CN Description
1,651 98 Paved parking, HSG C
1,651 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 202: 202 - Pavement

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-yr Rainfall=8.30"
Runoff Area=1,651 sf

Runoff Volume=1,109 cf
Runoff Depth=8.06"

Tc=6.0 min
CN=98

0.30 cfs
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Summary for Subcatchment 203: 203 - Pavement

Runoff = 0.91 cfs @ 12.09 hrs,  Volume= 3,317 cf,  Depth= 7.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-yr Rainfall=8.30"

Area (sf) CN Description
4,847 98 Paved parking, HSG C

166 74 >75% Grass cover, Good, HSG C
5,013 97 Weighted Average

166 3.31% Pervious Area
4,847 96.69% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 203: 203 - Pavement

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-yr Rainfall=8.30"
Runoff Area=5,013 sf

Runoff Volume=3,317 cf
Runoff Depth=7.94"

Tc=6.0 min
CN=97

0.91 cfs
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Summary for Subcatchment 204: 204 - Pavement

Runoff = 0.88 cfs @ 12.09 hrs,  Volume= 3,233 cf,  Depth= 8.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-yr Rainfall=8.30"

Area (sf) CN Description
4,813 98 Paved parking, HSG C
4,813 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 204: 204 - Pavement

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-yr Rainfall=8.30"
Runoff Area=4,813 sf

Runoff Volume=3,233 cf
Runoff Depth=8.06"

Tc=6.0 min
CN=98

0.88 cfs
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Summary for Subcatchment 205: 205 - Pavement

Runoff = 0.64 cfs @ 12.09 hrs,  Volume= 2,337 cf,  Depth= 8.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-yr Rainfall=8.30"

Area (sf) CN Description
3,480 98 Paved parking, HSG C
3,480 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 205: 205 - Pavement

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-yr Rainfall=8.30"
Runoff Area=3,480 sf

Runoff Volume=2,337 cf
Runoff Depth=8.06"

Tc=6.0 min
CN=98

0.64 cfs
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Summary for Subcatchment 206: 206 - Pavement

Runoff = 0.94 cfs @ 12.09 hrs,  Volume= 3,453 cf,  Depth= 8.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-yr Rainfall=8.30"

Area (sf) CN Description
5,141 98 Paved parking, HSG C
5,141 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 206: 206 - Pavement

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-yr Rainfall=8.30"
Runoff Area=5,141 sf

Runoff Volume=3,453 cf
Runoff Depth=8.06"

Tc=6.0 min
CN=98

0.94 cfs
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Summary for Subcatchment 207: 207 - Pavement

Runoff = 0.49 cfs @ 12.09 hrs,  Volume= 1,800 cf,  Depth= 8.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-yr Rainfall=8.30"

Area (sf) CN Description
2,680 98 Paved parking, HSG C
2,680 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 207: 207 - Pavement

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type III 24-hr
100-yr Rainfall=8.30"
Runoff Area=2,680 sf

Runoff Volume=1,800 cf
Runoff Depth=8.06"

Tc=6.0 min
CN=98

0.49 cfs
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Summary for Subcatchment 208: 208 - Proposed Building Tenant B

Runoff = 0.78 cfs @ 12.09 hrs,  Volume= 2,879 cf,  Depth= 8.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-yr Rainfall=8.30"

Area (sf) CN Description
4,287 98 Roofs, HSG C

0 98 Roofs, HSG C
4,287 98 Weighted Average
4,287 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 208: 208 - Proposed Building Tenant B

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-yr Rainfall=8.30"
Runoff Area=4,287 sf

Runoff Volume=2,879 cf
Runoff Depth=8.06"

Tc=6.0 min
CN=98

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

Runoff = 0.81 cfs @ 12.09 hrs,  Volume= 2,655 cf,  Depth= 6.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-yr Rainfall=8.30"

Area (sf) CN Description
* 876 65 Rain Garden Surface Area

2,078 79 50-75% Grass cover, Fair, HSG C
84 98 Unconnected pavement, HSG C

1,952 98 Unconnected roofs, HSG C
4,990 84 Weighted Average
2,954 59.20% Pervious Area
2,036 40.80% Impervious Area
2,036 100.00% Unconnected

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

6.0 Direct Entry, 

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

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-yr Rainfall=8.30"
Runoff Area=4,990 sf

Runoff Volume=2,655 cf
Runoff Depth=6.38"

Tc=6.0 min
CN=84

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

Runoff = 4.24 cfs @ 12.15 hrs,  Volume= 15,496 cf,  Depth= 4.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-yr Rainfall=8.30"

Area (sf) CN Description
35,498 65 Brush, Good, HSG C

* 9,437 65 Brush, Good, HSG C, Wetland Brush
44,935 65 Weighted Average
44,935 100.00% Pervious Area

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

9.2 100 0.0600 0.18 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.22"

1.4 110 0.0360 1.33 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.6 210 Total

Subcatchment 210: 210 - Existing South features remaining to DP2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-yr Rainfall=8.30"

Runoff Area=44,935 sf
Runoff Volume=15,496 cf

Runoff Depth=4.14"
Flow Length=210'

Tc=10.6 min
CN=65

4.24 cfs
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Summary for Subcatchment 300: 300 - Lawn East to DP3

Runoff = 0.26 cfs @ 12.09 hrs,  Volume= 832 cf,  Depth= 5.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-yr Rainfall=8.30"

Area (sf) CN Description
1,921 74 >75% Grass cover, Good, HSG C
1,921 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment 300: 300 - Lawn East to DP3

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr
100-yr Rainfall=8.30"
Runoff Area=1,921 sf

Runoff Volume=832 cf
Runoff Depth=5.19"

Tc=6.0 min
CN=74

0.26 cfs



Type III 24-hr  100-yr Rainfall=8.30"PROPOSED 12-22-17
  Printed  12/22/2017Prepared by Lynnfield Engineering Inc.

Page 281HydroCAD® 10.00-18  s/n 06609  © 2016 HydroCAD Software Solutions LLC

Summary for Pond CB1: PCB1

Inflow Area = 2,187 sf, 95.93% Impervious,  Inflow Depth = 7.94"    for  100-yr event
Inflow = 0.40 cfs @ 12.09 hrs,  Volume= 1,447 cf
Outflow = 0.40 cfs @ 12.09 hrs,  Volume= 1,447 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.40 cfs @ 12.09 hrs,  Volume= 1,447 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 17.12' @ 12.31 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=16.99'  TW=16.89'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.28 cfs @ 1.45 fps)

Pond CB1: PCB1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2,187 sf
Peak Elev=17.12'

12.0"
Round Culvert

n=0.013
L=21.0'

S=0.0095 '/'

0.40 cfs
0.40 cfs
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Pond CB1: PCB1

Storage
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Summary for Pond CB2: PCB2

Inflow Area = 1,651 sf,100.00% Impervious,  Inflow Depth = 8.06"    for  100-yr event
Inflow = 0.30 cfs @ 12.09 hrs,  Volume= 1,109 cf
Outflow = 0.30 cfs @ 12.09 hrs,  Volume= 1,109 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.30 cfs @ 12.09 hrs,  Volume= 1,109 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 17.12' @ 12.31 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=0.18 cfs @ 12.09 hrs  HW=16.95'  TW=16.89'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.18 cfs @ 1.12 fps)

Pond CB2: PCB2

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1,651 sf
Peak Elev=17.12'

12.0"
Round Culvert

n=0.013
L=21.0'

S=0.0095 '/'

0.30 cfs
0.30 cfs
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Pond CB2: PCB2

Storage
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Summary for Pond CB3: PCB3

Inflow Area = 5,013 sf, 96.69% Impervious,  Inflow Depth = 7.94"    for  100-yr event
Inflow = 0.91 cfs @ 12.09 hrs,  Volume= 3,317 cf
Outflow = 0.91 cfs @ 12.09 hrs,  Volume= 3,317 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.91 cfs @ 12.09 hrs,  Volume= 3,317 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 18.74' @ 12.11 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   
Inlet / Outlet Invert= 17.90' / 17.50'   S= 0.0063 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.79 cfs @ 12.09 hrs  HW=18.72'  TW=18.59'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.79 cfs @ 1.54 fps)

Pond CB3: PCB3

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=5,013 sf
Peak Elev=18.74'

12.0"
Round Culvert

n=0.013
L=64.0'

S=0.0063 '/'

0.91 cfs
0.91 cfs
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Pond CB3: PCB3
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Summary for Pond CB4: PCB4

Inflow Area = 4,813 sf,100.00% Impervious,  Inflow Depth = 8.06"    for  100-yr event
Inflow = 0.88 cfs @ 12.09 hrs,  Volume= 3,233 cf
Outflow = 0.88 cfs @ 12.09 hrs,  Volume= 3,233 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.88 cfs @ 12.09 hrs,  Volume= 3,233 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 16.47' @ 12.20 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   

Primary OutFlow  Max=0.00 cfs @ 12.09 hrs  HW=15.75'  TW=15.91'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Pond CB4: PCB4

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=4,813 sf
Peak Elev=16.47'

12.0"
Round Culvert

n=0.013
L=94.0'

S=0.0085 '/'
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Pond CB4: PCB4
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Summary for Pond CB5: PCB5

Inflow Area = 3,480 sf,100.00% Impervious,  Inflow Depth = 8.06"    for  100-yr event
Inflow = 0.64 cfs @ 12.09 hrs,  Volume= 2,337 cf
Outflow = 0.64 cfs @ 12.09 hrs,  Volume= 2,337 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.64 cfs @ 12.09 hrs,  Volume= 2,337 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 16.46' @ 12.20 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=0.00 cfs @ 12.09 hrs  HW=15.51'  TW=15.91'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Pond CB5: PCB5
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Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=3,480 sf
Peak Elev=16.46'

12.0"
Round Culvert

n=0.013
L=93.0'

S=0.0054 '/'

0.64 cfs
0.64 cfs



Type III 24-hr  100-yr Rainfall=8.30"PROPOSED 12-22-17
  Printed  12/22/2017Prepared by Lynnfield Engineering Inc.

Page 290HydroCAD® 10.00-18  s/n 06609  © 2016 HydroCAD Software Solutions LLC

Pond CB5: PCB5
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Summary for Pond CB6: PCB6

Inflow Area = 5,141 sf,100.00% Impervious,  Inflow Depth = 8.06"    for  100-yr event
Inflow = 0.94 cfs @ 12.09 hrs,  Volume= 3,453 cf
Outflow = 0.94 cfs @ 12.09 hrs,  Volume= 3,453 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.94 cfs @ 12.09 hrs,  Volume= 3,453 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 20.53' @ 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   
Inlet / Outlet Invert= 19.90' / 19.50'   S= 0.0051 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.84 cfs @ 12.09 hrs  HW=20.52'  TW=20.13'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.84 cfs @ 2.36 fps)

Pond CB6: PCB6
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Hydrograph
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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 = 8.06"    for  100-yr event
Inflow = 0.49 cfs @ 12.09 hrs,  Volume= 1,800 cf
Outflow = 0.49 cfs @ 12.09 hrs,  Volume= 1,800 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.49 cfs @ 12.09 hrs,  Volume= 1,800 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 19.61' @ 12.20 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=0.04 cfs @ 12.09 hrs  HW=19.48'  TW=19.48'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.04 cfs @ 0.11 fps)

Pond CB7: PCB7
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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)

Inflow Area = 25,483 sf, 55.96% Impervious,  Inflow Depth > 6.06"    for  100-yr event
Inflow = 1.92 cfs @ 12.27 hrs,  Volume= 12,871 cf
Primary = 1.92 cfs @ 12.27 hrs,  Volume= 12,871 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs

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

Inflow
Primary

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

2

1

0

Inflow Area=25,483 sf
1.92 cfs

1.92 cfs



Type III 24-hr  100-yr Rainfall=8.30"PROPOSED 12-22-17
  Printed  12/22/2017Prepared by Lynnfield Engineering Inc.

Page 296HydroCAD® 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)

Inflow Area = 81,284 sf, 40.77% Impervious,  Inflow Depth = 4.44"    for  100-yr event
Inflow = 7.85 cfs @ 12.12 hrs,  Volume= 30,083 cf
Primary = 7.85 cfs @ 12.12 hrs,  Volume= 30,083 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs

Pond DP2: Design Pont #2_Wetland-South
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Summary for Pond DP3: Design Pont #3_Abutting Lot-East

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

Inflow Area = 1,921 sf, 0.00% Impervious,  Inflow Depth = 5.19"    for  100-yr event
Inflow = 0.26 cfs @ 12.09 hrs,  Volume= 832 cf
Primary = 0.26 cfs @ 12.09 hrs,  Volume= 832 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs

Pond DP3: Design Pont #3_Abutting Lot-East
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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 = 8.06"    for  100-yr event
Inflow = 2.60 cfs @ 12.09 hrs,  Volume= 9,548 cf
Outflow = 1.09 cfs @ 12.29 hrs,  Volume= 9,548 cf,  Atten= 58%,  Lag= 12.4 min
Discarded = 0.28 cfs @ 11.60 hrs,  Volume= 8,368 cf
Primary = 0.81 cfs @ 12.29 hrs,  Volume= 1,179 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 18.43' @ 12.29 hrs   Surf.Area= 1,463 sf   Storage= 2,189 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 33.2 min ( 774.0 - 740.8 )

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' 39 cf 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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Discarded OutFlow  Max=0.28 cfs @ 11.60 hrs  HW=16.14'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.28 cfs)

Primary OutFlow  Max=0.81 cfs @ 12.29 hrs  HW=18.42'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Inlet Controls 0.81 cfs @ 1.94 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 cf 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
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Summary for Pond MH1: PDMH1

[80] Warning: Exceeded Pond CB1 by 0.12' @ 12.25 hrs (0.46 cfs 83 cf) 
[80] Warning: Exceeded Pond CB2 by 0.14' @ 12.25 hrs (0.49 cfs 89 cf) 

Inflow Area = 3,838 sf, 97.68% Impervious,  Inflow Depth = 7.99"    for  100-yr event
Inflow = 0.70 cfs @ 12.09 hrs,  Volume= 2,556 cf
Outflow = 0.70 cfs @ 12.09 hrs,  Volume= 2,556 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.70 cfs @ 12.09 hrs,  Volume= 2,556 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 17.11' @ 12.26 hrs
Flood Elev= 20.20'

Device Routing     Invert Outlet Devices
#1 Primary 16.30' 12.0"  Round Culvert   

L= 85.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 16.30' / 15.80'   S= 0.0059 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.40 cfs @ 12.09 hrs  HW=16.89'  TW=16.78'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.40 cfs @ 1.20 fps)

Pond MH1: PDMH1
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Pond MH1: PDMH1
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Summary for Pond MH2: PDMH2

[80] Warning: Exceeded Pond MH1 by 0.14' @ 12.20 hrs (0.69 cfs 125 cf) 

Inflow Area = 13,841 sf, 76.82% Impervious,  Inflow Depth = 6.80"    for  100-yr event
Inflow = 2.38 cfs @ 12.10 hrs,  Volume= 7,838 cf
Outflow = 2.38 cfs @ 12.10 hrs,  Volume= 7,838 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.38 cfs @ 12.10 hrs,  Volume= 7,838 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 17.09' @ 12.21 hrs
Flood Elev= 21.20'

Device Routing     Invert Outlet Devices
#1 Primary 15.70' 12.0"  Round Culvert   

L= 115.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 15.70' / 15.10'   S= 0.0052 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.94 cfs @ 12.10 hrs  HW=16.84'  TW=16.29'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.94 cfs @ 2.73 fps)

Pond MH2: PDMH2
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Pond MH2: PDMH2
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Summary for Pond MH3: PDMH3

Inflow Area = 13,841 sf, 76.82% Impervious,  Inflow Depth = 6.80"    for  100-yr event
Inflow = 2.38 cfs @ 12.10 hrs,  Volume= 7,838 cf
Outflow = 2.38 cfs @ 12.10 hrs,  Volume= 7,838 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.38 cfs @ 12.10 hrs,  Volume= 7,838 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 16.84' @ 12.18 hrs
Flood Elev= 23.80'

Device Routing     Invert Outlet Devices
#1 Primary 15.00' 12.0"  Round Culvert   

L= 138.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 15.00' / 14.30'   S= 0.0051 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.14 cfs @ 12.10 hrs  HW=16.29'  TW=16.10'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.14 cfs @ 1.47 fps)

Pond MH3: PDMH3
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Pond MH3: PDMH3
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Summary for Pond MH4: PDMH4

[80] Warning: Exceeded Pond CB4 by 0.29' @ 12.10 hrs (1.32 cfs 513 cf) 
[80] Warning: Exceeded Pond CB5 by 0.51' @ 12.10 hrs (2.12 cfs 752 cf) 

Inflow Area = 22,134 sf, 85.50% Impervious,  Inflow Depth = 7.27"    for  100-yr event
Inflow = 3.88 cfs @ 12.10 hrs,  Volume= 13,408 cf
Outflow = 3.88 cfs @ 12.10 hrs,  Volume= 13,408 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.68 cfs @ 12.08 hrs,  Volume= 11,685 cf
Secondary = 1.60 cfs @ 12.16 hrs,  Volume= 1,723 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 16.44' @ 12.15 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=0.40 cfs @ 12.08 hrs  HW=15.83'  TW=15.81'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.40 cfs @ 0.51 fps)

Secondary OutFlow  Max=1.86 cfs @ 12.16 hrs  HW=16.37'  TW=15.13'   (Dynamic Tailwater)
2=Culvert  (Passes 1.86 cfs of 3.32 cfs potential flow)

3=Sharp-Crested Rectangular Weir  (Weir Controls 1.86 cfs @ 4.08 fps)
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Pond MH4: PDMH4
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Summary for Pond MH5: PDMH5

[80] Warning: Exceeded Pond WQU1 by 0.05' @ 12.05 hrs (0.68 cfs 123 cf) 

Inflow Area = 22,134 sf, 85.50% Impervious,  Inflow Depth = 7.27"    for  100-yr event
Inflow = 3.88 cfs @ 12.10 hrs,  Volume= 13,408 cf
Outflow = 3.88 cfs @ 12.10 hrs,  Volume= 13,408 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 3.88 cfs @ 12.10 hrs,  Volume= 13,408 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 15.79' @ 12.10 hrs
Flood Elev= 21.40'

Device Routing     Invert Outlet Devices
#1 Primary 13.60' 12.0"  Round Culvert   

L= 23.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 13.60' / 13.40'   S= 0.0087 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.85 cfs @ 12.10 hrs  HW=15.76'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 3.85 cfs @ 4.90 fps)

Pond MH5: PDMH5
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Pond MH5: PDMH5
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Summary for Pond MH6: PDMH6

Inflow Area = 7,248 sf,100.00% Impervious,  Inflow Depth = 8.06"    for  100-yr event
Inflow = 1.32 cfs @ 12.09 hrs,  Volume= 4,868 cf
Outflow = 1.32 cfs @ 12.09 hrs,  Volume= 4,868 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.32 cfs @ 12.09 hrs,  Volume= 4,868 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 20.14' @ 12.10 hrs
Flood Elev= 23.80'

Device Routing     Invert Outlet Devices
#1 Primary 19.40' 12.0"  Round Culvert   

L= 120.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 19.40' / 18.80'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.22 cfs @ 12.09 hrs  HW=20.13'  TW=19.48'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.22 cfs @ 2.78 fps)

Pond MH6: PDMH6
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Pond MH6: PDMH6
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Summary for Pond MH7: PDMH7

[80] Warning: Exceeded Pond CB7 by 0.06' @ 12.15 hrs (0.53 cfs 146 cf) 

Inflow Area = 9,928 sf,100.00% Impervious,  Inflow Depth = 8.06"    for  100-yr event
Inflow = 1.81 cfs @ 12.09 hrs,  Volume= 6,668 cf
Outflow = 1.81 cfs @ 12.09 hrs,  Volume= 6,668 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.44 cfs @ 12.09 hrs,  Volume= 6,136 cf
Secondary = 0.46 cfs @ 12.17 hrs,  Volume= 532 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 19.59' @ 12.15 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=0.74 cfs @ 12.09 hrs  HW=19.48'  TW=19.39'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.74 cfs @ 1.12 fps)

Secondary OutFlow  Max=0.52 cfs @ 12.17 hrs  HW=19.55'  TW=19.01'   (Dynamic Tailwater)
2=Culvert  (Passes 0.52 cfs of 1.77 cfs potential flow)

3=Sharp-Crested Rectangular Weir  (Weir Controls 0.52 cfs @ 2.43 fps)
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Summary for Pond MH8: PDMH8

[80] Warning: Exceeded Pond WQU2 by 0.06' @ 12.05 hrs (0.75 cfs 135 cf) 

Inflow Area = 14,215 sf,100.00% Impervious,  Inflow Depth = 8.06"    for  100-yr event
Inflow = 2.60 cfs @ 12.09 hrs,  Volume= 9,548 cf
Outflow = 2.60 cfs @ 12.09 hrs,  Volume= 9,548 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.60 cfs @ 12.09 hrs,  Volume= 9,548 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 19.35' @ 12.09 hrs
Flood Elev= 22.00'

Device Routing     Invert Outlet Devices
#1 Primary 18.10' 12.0"  Round Culvert   

L= 9.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 18.10' / 18.00'   S= 0.0111 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.53 cfs @ 12.09 hrs  HW=19.32'  TW=17.68'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.53 cfs @ 3.22 fps)

Pond MH8: PDMH8
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Pond MH8: PDMH8
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Summary for Pond RG1: Rain Garden #1

Inflow Area = 25,212 sf, 56.56% Impervious,  Inflow Depth = 6.54"    for  100-yr event
Inflow = 4.11 cfs @ 12.09 hrs,  Volume= 13,737 cf
Outflow = 1.90 cfs @ 12.27 hrs,  Volume= 12,754 cf,  Atten= 54%,  Lag= 10.9 min
Primary = 1.90 cfs @ 12.27 hrs,  Volume= 12,754 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 16.20' @ 12.27 hrs   Surf.Area= 6,431 sf   Storage= 4,934 cf
Flood Elev= 16.70'   Surf.Area= 6,703 sf   Storage= 6,272 cf

Plug-Flow detention time= 129.0 min calculated for 12,738 cf (93% of inflow)
Center-of-Mass det. time= 92.4 min ( 875.0 - 782.6 )

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) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-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   

Primary OutFlow  Max=1.88 cfs @ 12.27 hrs  HW=16.19'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 1.88 cfs of 1.92 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.92 cfs @ 3.50 fps)
3=Orifice/Grate  (Orifice Controls 0.20 cfs @ 2.30 fps)
4=Orifice/Grate  (Weir Controls 0.76 cfs @ 1.01 fps)
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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 1,164 cf) 

Inflow Area = 10,003 sf, 68.81% Impervious,  Inflow Depth = 7.16"    for  100-yr event
Inflow = 1.72 cfs @ 12.09 hrs,  Volume= 5,971 cf
Outflow = 1.69 cfs @ 12.11 hrs,  Volume= 5,282 cf,  Atten= 2%,  Lag= 1.3 min
Primary = 1.69 cfs @ 12.11 hrs,  Volume= 5,282 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 18.60' @ 12.11 hrs   Surf.Area= 968 sf   Storage= 1,128 cf
Flood Elev= 19.00'   Surf.Area= 1,118 sf   Storage= 1,546 cf

Plug-Flow detention time= 109.2 min calculated for 5,282 cf (88% of inflow)
Center-of-Mass det. time= 54.5 min ( 821.1 - 766.7 )

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) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-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   

Primary OutFlow  Max=1.65 cfs @ 12.11 hrs  HW=18.60'  TW=16.84'   (Dynamic Tailwater)
1=Culvert  (Passes 1.65 cfs of 8.43 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.72 cfs @ 2.76 fps)
3=Orifice/Grate  (Orifice Controls 0.15 cfs @ 1.85 fps)
4=Orifice/Grate  (Weir Controls 0.78 cfs @ 1.01 fps)
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Pond RG2: Rain Garden #2
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Summary for Pond WQU1: Water Quality Unit 1

[80] Warning: Exceeded Pond MH4 by 0.05' @ 12.10 hrs (0.68 cfs 123 cf) 

Inflow Area = 22,134 sf, 85.50% Impervious,  Inflow Depth = 6.34"    for  100-yr event
Inflow = 2.68 cfs @ 12.08 hrs,  Volume= 11,685 cf
Outflow = 2.68 cfs @ 12.08 hrs,  Volume= 11,685 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.68 cfs @ 12.08 hrs,  Volume= 11,685 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 16.22' @ 12.12 hrs
Flood Elev= 21.00'

Device Routing     Invert Outlet Devices
#1 Primary 13.80' 12.0"  Round Culvert   

L= 9.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 13.80' / 13.70'   S= 0.0111 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.30 cfs @ 12.08 hrs  HW=15.81'  TW=15.62'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.30 cfs @ 1.66 fps)

Pond WQU1: Water Quality Unit 1
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Pond WQU1: Water Quality Unit 1

Storage

Stage-Area-Storage

Storage (cubic-feet)
0

E
le

va
ti

o
n

  (
fe

et
)

21

20

19

18

17

16

15

14

 Flood Elevation 



Type III 24-hr  100-yr Rainfall=8.30"PROPOSED 12-22-17
  Printed  12/22/2017Prepared by Lynnfield Engineering Inc.

Page 326HydroCAD® 10.00-18  s/n 06609  © 2016 HydroCAD Software Solutions LLC

Summary for Pond WQU2: Water Quality Unit 2

Inflow Area = 9,928 sf,100.00% Impervious,  Inflow Depth = 7.42"    for  100-yr event
Inflow = 1.44 cfs @ 12.09 hrs,  Volume= 6,136 cf
Outflow = 1.44 cfs @ 12.09 hrs,  Volume= 6,136 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.44 cfs @ 12.09 hrs,  Volume= 6,136 cf

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

Primary OutFlow  Max=0.82 cfs @ 12.09 hrs  HW=19.39'  TW=19.32'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.82 cfs @ 1.05 fps)

Pond WQU2: Water Quality Unit 2
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Pond WQU2: Water Quality Unit 2
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Proposed Conditions Analysis 
Groundwater Recharge – Simple Dynamic 

Method Calculations 
 
 



PIA

Proposed Impervious
 Area

IS

Infiltration System

Routing Diagram for Recharge Volume 12-22-17
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

47,400 98 total impervious area  (PIA)
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Time span=11.00-13.00 hrs, dt=0.05 hrs, 41 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=47,400 sf   100.00% Impervious   Runoff Depth>0.84"Subcatchment PIA: Proposed Impervious 
   Tc=6.0 min   CN=98   Runoff=1.76 cfs  3,310 cf

Peak Elev=17.89'  Storage=1,679 cf   Inflow=1.76 cfs  3,310 cfPond IS: Infiltration System
   Discarded=0.28 cfs  1,774 cf   Primary=0.00 cfs  0 cf   Outflow=0.28 cfs  1,774 cf
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Summary for Subcatchment PIA: Proposed Impervious Area

Runoff = 1.76 cfs @ 12.09 hrs,  Volume= 3,310 cf,  Depth> 0.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 11.00-13.00 hrs, dt= 0.05 hrs
Type III 24-hr  1.75 Rainfall=1.75"

Area (sf) CN Description
* 47,400 98 total impervious area

47,400 100.00% Impervious Area

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

6.0 Direct Entry, 
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Summary for Pond IS: Infiltration System

[82] Warning: Early inflow requires earlier time span

Inflow Area = 47,400 sf,100.00% Impervious,  Inflow Depth > 0.84"    for  1.75 event
Inflow = 1.76 cfs @ 12.09 hrs,  Volume= 3,310 cf
Outflow = 0.28 cfs @ 11.70 hrs,  Volume= 1,774 cf,  Atten= 84%,  Lag= 0.0 min
Discarded = 0.28 cfs @ 11.70 hrs,  Volume= 1,774 cf
Primary = 0.00 cfs @ 11.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 11.00-13.00 hrs, dt= 0.05 hrs
Peak Elev= 17.89' @ 12.57 hrs   Surf.Area= 1,463 sf   Storage= 1,679 cf

Plug-Flow detention time= 18.1 min calculated for 1,726 cf (52% of inflow)
Center-of-Mass det. time= 3.0 min ( 727.5 - 724.5 )

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' 39 cf 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= 23.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 17.90' / 17.00'   S= 0.0391 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   
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Discarded OutFlow  Max=0.28 cfs @ 11.70 hrs  HW=16.15'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.28 cfs)

Primary OutFlow  Max=0.00 cfs @ 11.00 hrs  HW=16.11'   (Free Discharge)
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 cf 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

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
131211

F
lo

w
  (

cf
s)

1

0

Inflow Area=47,400 sf
Peak Elev=17.89'
Storage=1,679 cf

1.76 cfs

0.28 cfs
0.28 cfs

0.00 cfs

Pond IS: Infiltration System

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
2,5002,0001,5001,0005000

Surface/Horizontal/Wetted Area (sq-ft)
1,4001,2001,0008006004002000
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 Contech ChamberMaxx + Contech ChamberMaxx 

 ADS N-12  12 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT B 
 

Massachusetts Stormwater Checklist 



















 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT C 
 

Total Suspended Solids (TSS) Removal Calculations 



Location:                           Treatment Train: 1

A B C D E
TSS Removal Starting TSS Amount Remaining

BMP1 Rate1 Load* Removed (B*C) Load (C-D)
Rain Garden 0.44 1.00 0.44 0.56

Grass Channel 0.50 0.56 0.28 0.28

0.00 0.28 0.00 0.28

0.00 0.28 0.00 0.28

0.00 0.28 0.00 0.28

72%

Project:
Hawton Leath, 75 Parker Street, 

Newburyport, MA

Prepared By: Lynnfield Engineering

Date: 12/22/2017

INSTRUCTIONS:

Total TSS Removal =

*Equals remaining load from previous BMP (E)

which enters the BMP

75 Parker St., Newburyport, MA
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1. Sheet is nonautomated. Print sheet and complete using hand calculations. Column A and B: See MassDEP Structural BMP Table

2. The calculations must be completed using the Column Headings specified in Chart and Not the Excel Column Headings

3. To complete Chart Column D, multiple Column B value within Row x Column C value within Row

4. To complete Chart Column E value, subtract Column D value within Row from Column C within Row

5. Total TSS Removal = Sum All Values in Column D



Location: Treatment Train: 2

A B C D E
TSS Removal Starting TSS Amount Remaining

BMP1 Rate1
Load* Removed (B*C) Load (C-D)

Deep Sump and 
Hooded Catch 

Basin
0.25 1.00 0.25 0.75

Contech Jellyfish 
WQU 1

0.80 0.75 0.60 0.15

Grass Channel 0.50 0.15 0.08 0.08

0.00 0.08 0.00 0.08

0.00 0.08 0.00 0.08

93%

Project:
Hawton Leath, 75 Parker Street, 

Newburyport, MA

Prepared By: Lynnfield Engineering

Date: 12/22/2017

75 Parker St., Newburyport, MA
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Total TSS Removal =

*Equals remaining load from previous BMP (E)

which enters the BMP

5. Total TSS Removal = Sum All Values in Column D

INSTRUCTIONS:

1. Sheet is nonautomated. Print sheet and complete using hand calculations. Column A and B: See MassDEP Structural BMP Table

2. The calculations must be completed using the Column Headings specified in Chart and Not the Excel Column Headings

3. To complete Chart Column D, multiple Column B value within Row x Column C value within Row

4. To complete Chart Column E value, subtract Column D value within Row from Column C within Row



Location: Treatment Train: 3

A B C D E
TSS Removal Starting TSS Amount Remaining

BMP1 Rate1
Load* Removed (B*C) Load (C-D)

Deep Sump and 
Hooded Catch 

Basin
0.25 1.00 0.25 0.75

Contech Jellyfish 
WQU 2

0.80 0.75 0.60 0.15

Contech 
Chambermaxx 

Infiltration System
0.80 0.15 0.12 0.03

0.00 0.03 0.00 0.03

0.00 0.03 0.00 0.03

97%

Project:
Hawton Leath, 75 Parker Street, 

Newburyport, MA

Prepared By: Lynnfield Engineering

Date: 12/22/2017

75 Parker St., Newburyport, MA
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Total TSS Removal =

*Equals remaining load from previous BMP (E)

which enters the BMP

5. Total TSS Removal = Sum All Values in Column D

INSTRUCTIONS:

1. Sheet is nonautomated. Print sheet and complete using hand calculations. Column A and B: See MassDEP Structural BMP Table

2. The calculations must be completed using the Column Headings specified in Chart and Not the Excel Column Headings

3. To complete Chart Column D, multiple Column B value within Row x Column C value within Row

4. To complete Chart Column E value, subtract Column D value within Row from Column C within Row



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT D 
 

Contech Jellyfish Design Sheets 
 
 

  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Project Name:
City:

Prepared For:

Treatment Depth 1"

# Rainfall Station* 69

*Based on 10 years of hourly precipitation data from NCDC Station 770, Boston WSFO AP, Suffolk County, MA

Structure Name
Impervious Area 

(ac)
tc (mins) 1" WQF (cfs)

Model WQF 

Capacity (cfs)

1 0.31 5 0.39 JF 4‐2‐1 0.45

2 0.35 5 0.43 JF 4‐2‐1 0.45

     

     

     

     

     

     

     

     

75 Parker Street
Newburyport, MA

Eaglebrook Engineering & Survey

Project Number
State

573012
MA

Date 10/9/17

PROJECT INFORMATION

Stormwater Standard No. 4 requires structural stormwater management practices to be sized to capture the required WQV in accordance 

with the Massachusetts Stormwater Handbook (310 CMR 10.05(6)(k)(4) and 314 CMR 9.06(6)(a)(4)). Stormwater Standard No. 4 requires 

that the full WQV be captured and treated to remove 80% of the average annual post‐construction load of Total Suspended Solid (TSS). 

Only use impervious surfaces for these computations. Runoff from pervious surfaces should not be included in the WQV computations for 

the Q rate.

The recommended treatment model(s) below are designed to meet the above stated treatment requirements. Each recommended model 

is designed to remove at least 80% of the average annual post‐construction load of Total Suspended Solids (TSS) for the preject's required 

treatment depth.

Hydrodynamic Separation Recommendations

Recommended Model
Predicted              

TSS Removal 

>80%

>80%



Project Name: 75 Parker St

Site Designation: 1 Date: 10/9/17

County or Independent City: Newburyport Design Engineer:

State: MA

Mass Loading Calculations:

Peak Design Flow (cfs)

Water Quality Flow (cfs)

Annual Rainfall (inches)

Total Drainage Area, A (ac)

Post Development Impervious Area, AI (ac)

Pervious Area, AP (ac)

Impervious Runoff Coefficient, Rv

Pervious Runoff Coefficient, Rv

% Impervious

Runoff Coefficient, Rc

TSS Removal By Pretreatment

Agency Required TSS % Removal

Required TSS Removal Efficiency of Filter

Percent Runoff Capture

Mean Annual Runoff, Vt (ft
3)

Event Mean Concentration of Pollutant, EMC (mg/L)

Annual Mass Load, Mtotal (lbs)

Flow Based Filter Sizing:

Mass to be Captured by System (lbs)

Filter Type

Structure Type

Cartridge Length

Allowable Load Per Hi‐Flo Cartridge (lbs)

Allowable Load Per Draindown Cartridge (lbs)

# Hi‐Flo Cartridges Required

# Draindown Cartridges Required

Recommended Model

TSS Treatment Capacity (lbs)

Maximum Water Quality Flow

2.72

0%

80%

0.00

100%

0.95

0.25

0.95

80%

180.08

60

313.00

0.45 cfs

54''

2

1

JF4‐2‐1

63

125

50

0.31

0.31

0.39

Jellyfish

Manhole

90%

48,107

144.07



Project Name: 75 Parker St

Site Designation: 2 Date: 10/9/17

County or Independent City: Newburyport Design Engineer:

State: MA

Mass Loading Calculations:

Peak Design Flow (cfs)

Water Quality Flow (cfs)

Annual Rainfall (inches)

Total Drainage Area, A (ac)

Post Development Impervious Area, AI (ac)

Pervious Area, AP (ac)

Impervious Runoff Coefficient, Rv

Pervious Runoff Coefficient, Rv

% Impervious

Runoff Coefficient, Rc

TSS Removal By Pretreatment

Agency Required TSS % Removal

Required TSS Removal Efficiency of Filter

Percent Runoff Capture

Mean Annual Runoff, Vt (ft
3)

Event Mean Concentration of Pollutant, EMC (mg/L)

Annual Mass Load, Mtotal (lbs)

Flow Based Filter Sizing:

Mass to be Captured by System (lbs)

Filter Type

Structure Type

Cartridge Length

Allowable Load Per Hi‐Flo Cartridge (lbs)

Allowable Load Per Draindown Cartridge (lbs)

# Hi‐Flo Cartridges Required

# Draindown Cartridges Required

Recommended Model

TSS Treatment Capacity (lbs)

Maximum Water Quality Flow

3.10

0%

80%

0.00

100%

0.95

0.25

0.95

80%

203.32

60

313.00

0.45 cfs

54''

2

1

JF4‐2‐1

63

125

50

0.35

0.35

0.43

Jellyfish

Manhole

90%

54,314

162.66



Manhole Inside Diameter: 4 Riser 3 Section: 0.00
Manhole Outside Diameter: 4.83 Riser 2 Section: 4.00
Access Opening Diameter: 2.50 Riser 1 Section: 3.00

Top Slab Thickness: 0.67 Control Section: 4.00
Wall Thickness: 0.42 Base Section: 2.50

Pipe Opening Diameter: 1.00 Manhole Joint Height: 0.25
Base Slab Thickness: 0.50

Base Extension: 0.50

Unit Weight of Concrete: 155 Groundwater Elevation: 14.10
Unit Weight of Water: 62.4 Rim Elevation: 21.90

Unit Weight of Saturated Soil: 48 Depth of Cover (ft): 0.60
Unit Weight of Unsaturated Soil: 110 Outlet Pipe Invert Elev (ft): 14.05

Bottom Elev (ft): 6.38
Top Slab Shoulder Elev (ft): 21.30

Height of GW above Top Slab (ft): 0.00
Buoyancy Calculation Assumptions:
1. The resistant forces from soil friction, pipe connections, and weight of internal parts is not included.
2. The weight of castings and grade rings are ignored and assumed to balance with the weight of soil cover.
3. The structure is assumed to be empty of water and sediment.

WEIGHT (LBS) WEIGHT (TONS)
1,389 0.7

0 0.0
3,585 1.8
2,689 1.3
3,585 1.8
4,312 2.2
3,077 1.5
8,399 4.2

0 0.0

27,035 13.5

9096
27035
17,939
2.97

Calculated By:   PWV

Riser 2 Section:

Dimensions (ft): Heights (ft):

Resistant Forces:
Top Slab:

Riser 3 Section:

Riser 1 Section:

Base Section (incl. slab):
Control Section:

Resistant Force (Weight - Down) (lbs):
Net Force Down:

Safety Factor:

Upward Buoyant Force (lbs):

Overlying Saturated Soil:
Overlying Unsaturated Soil:
Weight of water in System:

TOTALS

JELLYFISH® BUOYANCY CALCULATIONS SUMMARY

75 PARKER ST. - PROPOSED BUILDING EXPANSION

Site Elevations (ft):Unit Weights (lbs/ft3):

JF4-2-1 - 573012-10

NEWBURYPORT, MA
WQU 1



Manhole Inside Diameter: 4 Riser 3 Section: 0.00
Manhole Outside Diameter: 4.83 Riser 2 Section: 0.00
Access Opening Diameter: #N/A Riser 1 Section: 3.00

Top Slab Thickness: 0.67 Control Section: 4.00
Wall Thickness: 0.42 Base Section: 2.50

Pipe Opening Diameter: 1.00 Manhole Joint Height: 0.25
Base Slab Thickness: 0.50

Base Extension: 0.50

Unit Weight of Concrete: 155 Groundwater Elevation: 14.10
Unit Weight of Water: 62.4 Rim Elevation: 22.30

Unit Weight of Saturated Soil: 48 Depth of Cover (ft): 0.00
Unit Weight of Unsaturated Soil: 110 Outlet Pipe Invert Elev (ft): 18.55

Bottom Elev (ft): 10.88
Top Slab Shoulder Elev (ft): 22.30

Height of GW above Top Slab (ft): 0.00
Buoyancy Calculation Assumptions:
1. The resistant forces from soil friction, pipe connections, and weight of internal parts is not included.
2. The weight of castings and grade rings are ignored and assumed to balance with the weight of soil cover.
3. The structure is assumed to be empty of water and sediment.

WEIGHT (LBS) WEIGHT (TONS)
1,389 0.7

0 0.0
0 0.0

2,689 1.3
3,585 1.8
4,312 2.2
1,283 0.6
7,557 3.8

0 0.0

20,814 10.4

3944
20814
16,869
5.28

Calculated By:   PWV

Riser 2 Section:

Dimensions (ft): Heights (ft):

Resistant Forces:
Top Slab:

Riser 3 Section:

Riser 1 Section:

Base Section (incl. slab):
Control Section:

Resistant Force (Weight - Down) (lbs):
Net Force Down:

Safety Factor:

Upward Buoyant Force (lbs):

Overlying Saturated Soil:
Overlying Unsaturated Soil:
Weight of water in System:

TOTALS

JELLYFISH® BUOYANCY CALCULATIONS SUMMARY

75 PARKER ST. - PROPOSED BUILDING EXPANSION

Site Elevations (ft):Unit Weights (lbs/ft3):

JF4-2-1 - 573012-20

NEWBURYPORT, MA
WQU 2



6S

Proposed Impervious
 Area

7P

Contech Chambermaxx
 Infiltration System

Routing Diagram for Recharge Volume
Prepared by Lynnfield Engineering,  Printed 10/13/2017

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

Subcat Reach Pond Link
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Summary for Subcatchment 6S: Proposed Impervious Area

Runoff = 1.39 cfs @ 12.09 hrs,  Volume= 0.060 af,  Depth> 0.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 11.00-13.00 hrs, dt= 0.05 hrs
Type III 24-hr  1.50 Rainfall=1.50"

Area (sf) CN Description
* 44,186 98 total impervious area

44,186 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 6S: Proposed Impervious Area

Runoff

Hydrograph

Time  (hours)
131211

F
lo

w
  (

cf
s)

1

0

Type III 24-hr
1.50 Rainfall=1.50"
Runoff Area=44,186 sf
Runoff Volume=0.060 af
Runoff Depth>0.71"
Tc=6.0 min
CN=98

1.39 cfs



Type III 24-hr  1.50 Rainfall=1.50"Recharge Volume
  Printed  10/13/2017Prepared by Lynnfield Engineering

Page 3HydroCAD® 10.00-18  s/n 06609  © 2016 HydroCAD Software Solutions LLC

Summary for Pond 7P: Contech Chambermaxx Infiltration System

[82] Warning: Early inflow requires earlier time span

Inflow Area = 1.014 ac,100.00% Impervious,  Inflow Depth > 0.71"    for  1.50 event
Inflow = 1.39 cfs @ 12.09 hrs,  Volume= 0.060 af
Outflow = 0.23 cfs @ 11.70 hrs,  Volume= 0.033 af,  Atten= 83%,  Lag= 0.0 min
Discarded = 0.23 cfs @ 11.70 hrs,  Volume= 0.033 af
Primary = 0.00 cfs @ 11.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 11.00-13.00 hrs, dt= 0.05 hrs
Peak Elev= 17.77' @ 12.56 hrs   Surf.Area= 1,217 sf   Storage= 1,285 cf

Plug-Flow detention time= 18.8 min calculated for 0.033 af (56% of inflow)
Center-of-Mass det. time= 3.5 min ( 728.2 - 724.7 )

Volume Invert Avail.Storage Storage Description
#1A 16.10' 583 cf 6.28'W x 94.84'L x 3.52'H Field A

2,101 cf Overall - 643 cf Embedded = 1,458 cf  x 40.0% Voids
#2A 16.60' 643 cf Contech ChamberMaxx  x 13  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' 459 cf 10.98'W x 45.02'L x 3.52'H Field B
1,743 cf Overall - 596 cf Embedded = 1,147 cf  x 40.0% Voids

#4B 16.60' 596 cf Contech ChamberMaxx  x 12  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' 39 cf 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

2,462 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= 23.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 17.90' / 17.00'   S= 0.0391 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   
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Discarded OutFlow  Max=0.23 cfs @ 11.70 hrs  HW=16.15'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.23 cfs)

Primary OutFlow  Max=0.00 cfs @ 11.00 hrs  HW=16.11'   (Free Discharge)
2=Culvert  ( Controls 0.00 cfs)
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Pond 7P: Contech Chambermaxx 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

13 Chambers/Row x 7.12' Long +0.32' Row Adjustment = 92.84' Row Length +12.0" End Stone x 2 = 
94.84' 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

13 Chambers x 49.3 cf  +0.32' Row Adjustment x 6.92 sf x 1 Rows = 642.6 cf Chamber Storage

2,100.5 cf Field - 642.6 cf Chambers = 1,457.9 cf Stone x 40.0% Voids = 583.2 cf Stone Storage

Chamber Storage + Stone Storage = 1,225.7 cf = 0.028 af
Overall Storage Efficiency = 58.4%
Overall System Size = 94.84' x 6.28' x 3.52'

13 Chambers
77.8 cy Field
54.0 cy Stone
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Pond 7P: Contech Chambermaxx 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

6 Chambers/Row x 7.12' Long +0.32' Row Adjustment = 43.02' Row Length +12.0" End Stone x 2 = 
45.02' 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

12 Chambers x 49.3 cf  +0.32' Row Adjustment x 6.92 sf x 2 Rows = 595.5 cf Chamber Storage

1,743.0 cf Field - 595.5 cf Chambers = 1,147.5 cf Stone x 40.0% Voids = 459.0 cf Stone Storage

Chamber Storage + Stone Storage = 1,054.5 cf = 0.024 af
Overall Storage Efficiency = 60.5%
Overall System Size = 45.02' x 10.98' x 3.52'

12 Chambers
64.6 cy Field
42.5 cy Stone
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Pond 7P: Contech Chambermaxx 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 7P: Contech Chambermaxx Infiltration System

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
131211

F
lo

w
  (

cf
s)

1

0

Inflow Area=1.014 ac
Peak Elev=17.77'
Storage=1,285 cf

1.39 cfs

0.23 cfs
0.23 cfs

0.00 cfs



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT E 
 

NRCS Web Soil Survey Report 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 













































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT F 
 

Soil Test Pit Logs 
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Commonwealth of Massachusetts 
City/Town of Newburyport 

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

A. Facility Information

Port City Realty LLC
Owner Name  

75 Parker Street 
Street Address 

Map 78, Block 1, Lot A 
Map/Lot # 

Newburyport 
City 

MA 
State 

01950 
Zip Code 

B. Site Information

1. (Check one)   New Construction   Upgrade   Repair  

2. Soil Survey Available?   Yes    No If yes: Web Soil Survey 
Source 

719B 
Soil Map Unit 

Suffield Silt Loam, 3%-8% slopes
Soil Name 

Presence of fine material, silt and possible clay 
Soil Limitations 

Soft coarse-silty glaciolacustrine deposits over hard clayey 
glaciolacustrine deposits 

  

Lakebed 
Landform 

3. Surficial Geological Report Available?   Yes    No If yes: 2006/USGS, Stone 
Year Published/Source 

1:24,000 
Publication Scale Map Unit 

4. Flood Rate Insurance Map

Above the 500-year flood boundary?   Yes    No 
If Yes, continue to #5.

Within the 100-year flood boundary?   Yes    No 

5. Within a velocity zone?   Yes    No 

6. Within a Mapped Wetland Area?   Yes    No 
MassGIS Wetland Data Layer: 

Wetland Type 

7. Current Water Resource Conditions (USGS): 7/6/17 
Month/Year 

Range:    Above Normal     Normal     Below Normal 

8. Other references reviewed: SearchWell, MassGIS 

Note: Section of property within wetland. Test pits were located outside of wetland.

Test pits located outside flood boundary
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Commonwealth of Massachusetts 
City/Town of Newburyport 

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

C. On-Site Review (minimum of two holes required at every proposed primary and reserve disposal area)
Deep Observation Hole Number:   TP-1  July 7, 2017 

Date 
 0830 

Time 
 Cloudy, Showers, 75 deg F

Weather 

1. Location

Ground Elevation at Surface of Hole: 
feet 

Latitude/Longitude:  42.799529   /  -70.881553 

Description of Location: Field/Lawn adjacent to Commerical Buildings and wetland 

2. Land Use Field/Lawn for Commerical Building 
(e.g., woodland, agricultural field, vacant lot, etc.) 

Ledge 
Surface Stones (e.g., cobbles, stones, boulders, etc.) 

3-8
Slope (%) 

Trimmed brush, grass 
Vegetation 

Lakebed 
Landform 

Shoulder 
Position on Landscape (SU, SH, BS, FS, TS) 

3. Distances from: Open Water Body 150 
feet 

Drainage Way 36 
feet 

Wetlands 52 
feet 

Property Line 75 
feet 

Drinking Water Well >100 
feet 

Other 
feet 

4. Parent Material: Silt Loam Unsuitable Materials Present:  Yes    No 

If Yes:   Disturbed Soil    Fill Material   Impervious Layer(s)   Weathered/Fractured Rock   Bedrock 

5. Groundwater Observed:   Yes   No If yes: 44 
Depth Weeping from Pit 

 118 
Depth Standing Water in Hole 

Estimated Depth to High Groundwater:  26
inches elevation 

16.3
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Commonwealth of Massachusetts 
City/Town of Newburyport 

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

C. On-Site Review (continued)

Deep Observation Hole Number: Test Pit-1 (TP-1) 

Depth (in.) 
Soil Horizon/ 

Layer 
Soil Matrix: Color-

Moist (Munsell) 

Redoximorphic Features 
Soil Texture 

(USDA) 

Coarse Fragments  
% by Volume 

Soil Structure 
Soil 

Consistence 
(Moist) 

Other 

Depth Color Percent Gravel 
Cobbles 
& Stones 

0-13 Ap 10YR 3/3 - - - Sandy Loam 0 0 Massive Friable 

13-22 Bw 10YR 4/4 - - - 
Fine Sandy 

Loam 
0 0 Massive Friable 

22-81 C 5Y 5/1 26" 10YR 5/4 5 Silt Loam 0 0 Platy 
Firm-Very 

Firm 
Easily 

smeared 

81-118 C2 2.5Y 5/4 
7.5YR 4/4
Common Fine Sand 0 0 Single Grain Loose 

Additional Notes: 

C Horizon: Somewhat greasy and sticky. Firm with added water but still friable.

Bottom
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Commonwealth of Massachusetts 
City/Town of Newburyport 

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

C. On-Site Review  (continued)

Deep Observation Hole Number: TP-2 July 7, 2017 
Date 

0920 
Time 

Cloudy, 75 deg. F 
Weather 

1. Location

Ground Elevation at Surface of Hole:
feet 

Latitude/Longitude:  42.799406   /  -70.8811120 

2. Land Use Field/Lawn for Commerical Building 
(e.g., woodland, agricultural field, vacant lot, etc.) 

Ledge 
Surface Stones (e.g., cobbles, stones, boulders, etc.) 

3%-8% 
Slope (%) 

Trimmed brush 
Vegetation 

Lakebed 
Landform 

Shoulder 
Position on Landscape (SU, SH, BS, FS, 

 3. Distances from: Open Water Body 228 
feet 

Drainage Way 130 
feet 

Wetlands 106 
feet 

Property Line 43 
feet 

Drinking Water Well >100 
feet 

Other 
feet 

4. Parent Material: Sandy Silt Loam Unsuitable Materials Present:   Yes    No 

If Yes:   Disturbed Soil    Fill Material   Impervious Layer(s)   Weathered/Fractured Rock   Bedrock 

5. Groundwater Observed:   Yes   No If yes: Very moderate @ 110" 
Depth Weeping from Pit 

 
Depth Standing Water in Hole 

Estimated Depth to High Groundwater:  21
inches elevation 

22.6
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Commonwealth of Massachusetts 
City/Town of Newburyport 

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

C. On-Site Review  (continued)

Deep Observation Hole Number: TP-2 

Depth (in.) 
Soil Horizon/ 

Layer 
Soil Matrix: Color-

Moist (Munsell) 

Redoximorphic Features 
Soil Texture 

(USDA) 

Coarse Fragments  
% by Volume 

Soil Structure 
Soil 

Consistence 
(Moist) 

Other 

Depth Color Percent Gravel Cobbles 
& Stones 

0-10 Ap 10YR 3/3 Sandy Loam 0 0 Massive Friiable 

10-15 Bw 10YR 4/4 Sandy Loam 0 0 Massive Friable 

15-105 C 5Y 5/3 21" 5YR 3/4 5 
Sandy Silt 

Loam 
0 0 Platy Firm 

Easily 
Smeared 

105-119 C2 10YR 5/4 Fine Sand 0 0 Single Grain Loose 

Additional Notes: 

Bottom

Common
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Commonwealth of Massachusetts 
City/Town of Newburyport 

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

D. Determination of High Groundwater Elevation

1. Method Used: Obs. Hole # TP-1_________ Obs. Hole # TP-2_________ 

Depth observed standing water in observation hole 
inches inches 

Depth weeping from side of observation hole 
inches inches 

Depth to soil redoximorphic features  (mottles) 26 
inches 

21 
inches 

Depth to adjusted seasonal high groundwater (Sh) 
(USGS methodology) inches inches 

Index Well Number Reading Date 

Sh = Sc – [Sr x (OWc – OWmax)/OWr] 

Obs. Hole # Sc Sr OWc  OWmax OWr  Sh 

Obs. Hole # Sc Sr OWc  OWmax OWr  Sh 

E. Depth of Pervious Material

1. Depth of Naturally Occurring Pervious Material

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

  Yes    No 

b. If yes, at what depth was it observed? Upper boundary: 22 
inches 

Lower boundary: 118 
inches 

c. If no, at what depth was impervious material observed? Upper boundary: 
inches 

Lower boundary: 
inches 
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Commonwealth of Massachusetts 
City/Town of Newburyport 

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

C. On-Site Review (minimum of two holes required at every proposed primary and reserve disposal area)
Deep Observation Hole Number:   TP-3  July 7, 2017 

Date 
 0945 

Time 
 Cloudy, Showers, 75 deg F

Weather 

1. Location

Ground Elevation at Surface of Hole: 
feet 

Latitude/Longitude:  42.799767   /  -70.881106 

Description of Location: Field/Lawn adjacent to Commerical Buildings and wetland 

2. Land Use Field/Lawn for Commerical Building 
(e.g., woodland, agricultural field, vacant lot, etc.) 

Ledge 
Surface Stones (e.g., cobbles, stones, boulders, etc.) 

3-8
Slope (%) 

Grass 
Vegetation 

Lakebed 
Landform 

Summit/Shoulder 
Position on Landscape (SU, SH, BS, FS, TS) 

3. Distances from: Open Water Body 305 
feet 

Drainage Way 200 
feet 

Wetlands 213 
feet 

Property Line 13 
feet 

Drinking Water Well >100 
feet 

Other 
feet 

4. Parent Material: Sandy Silt Loam Unsuitable Materials Present:  Yes    No 

If Yes:   Disturbed Soil    Fill Material   Impervious Layer(s)   Weathered/Fractured Rock   Bedrock 

5. Groundwater Observed:   Yes   No If yes: 
Depth Weeping from Pit Depth Standing Water in Hole 

Estimated Depth to High Groundwater:  19
inches elevation 

23.9
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Commonwealth of Massachusetts 
City/Town of Newburyport 

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

C. On-Site Review (continued)

Deep Observation Hole Number: Test Pit-3 (TP-3) 

Depth (in.) 
Soil Horizon/ 

Layer 
Soil Matrix: Color-

Moist (Munsell) 

Redoximorphic Features 
Soil Texture 

(USDA) 

Coarse Fragments  
% by Volume 

Soil Structure 
Soil 

Consistence 
(Moist) 

Other 

Depth Color Percent Gravel 
Cobbles 
& Stones 

0-4 Ap 10YR 3/3 - - - Sandy Loam 0 0 Massive Friable 

4-9 Bw 10YR 4/4 - - - Sandy Loam 0 0 Massive Friable 

9-26 C 2.5Y 5/3 19" 10YR 5/4 5 
Fine Sandy 
Silt Loam 

0 0 Platy Firm 
Crumbles 
when dry 

26-43 C2 10YR 5/6 
Med-Fine 

Sand 
0 0 Single Grain Loose 

compacted 
layering 

43-66 C3 2.5Y 7/4 Fine Sand 0 0 Single Grain Loose 

66-95 C4 2.5Y 5/4 Fine Sand 0 0 Single Grain Loose 
Slightly 
Moist 

Additional Notes: 

C Horizon: Slightly Moist
C2 Horizon: Compacted layering with streaks of 10YR 4/3

C3 Horizon: Consistent soft and clean sand

C4 Horizon : Slightly moist, consistent slightly darker color than C3

Sticky 
when wet

Bottom

Common

Common

Common
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Commonwealth of Massachusetts 
City/Town of Newburyport 

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

C. On-Site Review  (continued)

Deep Observation Hole Number: TP-6 July 7, 2017 
Date 

1100 
Time 

Cloudy, 75 deg. F 
Weather 

1. Location

Ground Elevation at Surface of Hole:
feet 

Latitude/Longitude:  42.800138   /  -70.880939 

2. Land Use Field/Lawn for Commerical Building 
(e.g., woodland, agricultural field, vacant lot, etc.) 

Ledge 
Surface Stones (e.g., cobbles, stones, boulders, etc.) 

3%-8% 
Slope (%) 

Grass 
Vegetation 

Lakebed 
Landform 

Footslope 
Position on Landscape (SU, SH, BS, FS, 

 3. Distances from: Open Water Body 224 
feet 

Drainage Way 121 
feet 

Wetlands 170 
feet 

Property Line 10 
feet 

Drinking Water Well >100 
feet 

Other 
feet 

4. Parent Material: Sandy Silt Loam Unsuitable Materials Present:   Yes    No 

If Yes:   Disturbed Soil    Fill Material   Impervious Layer(s)   Weathered/Fractured Rock   Bedrock 

5. Groundwater Observed:   Yes   No If yes: 63"" 
Depth Weeping from Pit 

 104 
Depth Standing Water in Hole 

Estimated Depth to High Groundwater:  19
inches elevation 

17.4
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C. On-Site Review  (continued)

Deep Observation Hole Number: TP-6 

Depth (in.) 
Soil Horizon/ 

Layer 
Soil Matrix: Color-

Moist (Munsell) 

Redoximorphic Features 
Soil Texture 

(USDA) 

Coarse Fragments  
% by Volume 

Soil Structure 
Soil 

Consistence 
(Moist) 

Other 

Depth Color Percent Gravel Cobbles 
& Stones 

0-7 Ap 10YR 3/3 Sandy Loam 0 0 Granular Friable 

7-17 Fill  
Fill, Bricks, 

some gravel 
10 0 Massive Friable 

17-106 C 2.5Y 5/6 19" 5YR 5/2 5 
Sandy Silt 

Loam 
0 0 Platy Firm 

slightly 
sticky 

Additional Notes: 

Slight weeping at 63". Moderate weeping at 95". Standing water at 104"

Fill layer has streaks of 7.5YR 5/1. Fill consists of predominately varying size of crushed bricks. Possible human transported organics between 
compacted brick material.

Bottom
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D. Determination of High Groundwater Elevation

1. Method Used: Obs. Hole # TP-3_________ Obs. Hole # TP-6_________ 

Depth observed standing water in observation hole 
inches inches 

Depth weeping from side of observation hole 
inches inches 

Depth to soil redoximorphic features  (mottles) 19 
inches 

19 
inches 

Depth to adjusted seasonal high groundwater (Sh) 
(USGS methodology) inches inches 

Index Well Number Reading Date 

Sh = Sc – [Sr x (OWc – OWmax)/OWr] 

Obs. Hole # Sc Sr OWc  OWmax OWr  Sh 

Obs. Hole # Sc Sr OWc  OWmax OWr  Sh 

E. Depth of Pervious Material

1. Depth of Naturally Occurring Pervious Material

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

  Yes    No 

b. If yes, at what depth was it observed? Upper boundary: 17 
inches 

Lower boundary: 95 
inches 

c. If no, at what depth was impervious material observed? Upper boundary: 
inches 

Lower boundary: 
inches 
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C. On-Site Review (minimum of two holes required at every proposed primary and reserve disposal area)
Deep Observation Hole Number:   TP-7  July 7, 2017 

Date 
 1215 

Time 
 Cloudy, Showers, 75 deg F

Weather 

1. Location

Ground Elevation at Surface of Hole: 
feet 

Latitude/Longitude:  42.799800   /  -70.881546 

Description of Location: Field/Lawn adjacent to Commerical Buildings and wetland 

2. Land Use Field/Lawn for Commerical Building 
(e.g., woodland, agricultural field, vacant lot, etc.) 

Ledge 
Surface Stones (e.g., cobbles, stones, boulders, etc.) 

3-8
Slope (%) 

Trimmed brush, grass 
Vegetation 

Lakebed 
Landform 

Shoulder 
Position on Landscape (SU, SH, BS, FS, TS) 

3. Distances from: Open Water Body 204 
feet 

Drainage Way 22 
feet 

Wetlands 121 
feet 

Property Line 69 
feet 

Drinking Water Well >100 
feet 

Other 
feet 

4. Parent Material: Sandy Silt Loam Unsuitable Materials Present:   Yes    No 

If Yes:   Disturbed Soil    Fill Material   Impervious Layer(s)   Weathered/Fractured Rock   Bedrock 

5. Groundwater Observed:   Yes   No If yes: 65 
Depth Weeping from Pit Depth Standing Water in Hole 

Estimated Depth to High Groundwater:  20
inches elevation 

19.4
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C. On-Site Review (continued)

Deep Observation Hole Number: Test Pit-7 (TP-7) 

Depth (in.) 
Soil Horizon/ 

Layer 
Soil Matrix: Color-

Moist (Munsell) 

Redoximorphic Features 
Soil Texture 

(USDA) 

Coarse Fragments  
% by Volume 

Soil Structure 
Soil 

Consistence 
(Moist) 

Other 

Depth Color Percent Gravel 
Cobbles 
& Stones 

0-6 Ap 10YR 3/3 - - - Sandy Loam 0 0 Massive Friable 

6-9 Bw 10YR 5/4 - - - Sandy Loam 0 0 Massive Friable 

9-26 C 2.5Y 4/3 20" 10YR 5/6 5 
Sandy Silt 

Loam 
0 0 Platy 

Friable-
Frim 

Slightly 
sticky 

26-83 C2 2.5Y 5/4 
Sandy Silt 

Loam 
0 0 Platy Friable 

Gritty, 
Moist 

93 Refusal Hard Bedrock 0 0 

Additional Notes: 

C2 Horizon: Slightly higher sand content than C Horizon, not as firm but still slightly sticky when when.

C2 Horizon: Moist at 40", wet at 65"+

Common
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D. Determination of High Groundwater Elevation

1. Method Used: Obs. Hole # TP-7_________ Obs. Hole #  _________ 

Depth observed standing water in observation hole 
inches inches 

Depth weeping from side of observation hole 
inches inches 

Depth to soil redoximorphic features  (mottles) 20 
inches inches 

Depth to adjusted seasonal high groundwater (Sh) 
(USGS methodology) inches inches 

Index Well Number Reading Date 

Sh = Sc – [Sr x (OWc – OWmax)/OWr] 

Obs. Hole # Sc Sr OWc  OWmax OWr  Sh 

Obs. Hole # Sc Sr OWc  OWmax OWr  Sh 

E. Depth of Pervious Material

1. Depth of Naturally Occurring Pervious Material

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

  Yes    No 

b. If yes, at what depth was it observed? Upper boundary: 9
inches 

Lower boundary: 83 
inches 

c. If no, at what depth was impervious material observed? Upper boundary: 
inches 

Lower boundary: 
inches 



Form 11_Test Pits 4&5 7-7-17 • rev. 8/15 Form 11 – Soil Suitability Assessment for On-Site Sewage Disposal  • Page 1 of 8 

Commonwealth of Massachusetts 
City/Town of Newburyport 

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

A. Facility Information

Port City Realty LLC
Owner Name  

75 Parker Street 
Street Address 

Map 78, Block 1, Lot A 
Map/Lot # 

Newburyport 
City 

MA 
State 

01950 
Zip Code 

B. Site Information

1. (Check one)   New Construction   Upgrade   Repair   

2. Soil Survey Available?   Yes    No If yes: Web Soil Survey 
Source 

651 
Soil Map Unit 

Udorthents, smoothed
Soil Name 

Filled land 
Soil Limitations 

Excavated and filled land loamy and/or excavated and filled land 
sandy and gravelly  

  

Lakebed 
Landform 

3. Surficial Geological Report Available?   Yes    No If yes: 2006/USGS, Stone 
Year Published/Source 

1:24,000 
Publication Scale Map Unit 

4. Flood Rate Insurance Map

Above the 500-year flood boundary?   Yes    No 
If Yes, continue to #5.

Within the 100-year flood boundary?   Yes    No 

5. Within a velocity zone?   Yes    No 

6. Within a Mapped Wetland Area?   Yes    No 
MassGIS Wetland Data Layer: 

Wetland Type 

7. Current Water Resource Conditions (USGS): 7/6/17 
Month/Year 

Range:    Above Normal     Normal     Below Normal 

8. Other references reviewed: SearchWell 

Note: Section of property within wetland. Test pits located outside wetland.
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C. On-Site Review (minimum of two holes required at every proposed primary and reserve disposal area)
Deep Observation Hole Number:   TP-4  July 7, 2017 

Date 
 1030 

Time 
 Cloudy, Showers, 75 deg F

Weather 

1. Location

Ground Elevation at Surface of Hole: 
feet 

Latitude/Longitude:  42.800175   /  -70.880926 

Description of Location: Field/Lawn adjacent to Commerical Buildings and wetland 

2. Land Use Field/Lawn for Commerical Building 
(e.g., woodland, agricultural field, vacant lot, etc.) 

Ledge 
Surface Stones (e.g., cobbles, stones, boulders, etc.) 

3-8
Slope (%) 

Grass 
Vegetation 

Lakebed 
Landform 

Footslope 
Position on Landscape (SU, SH, BS, FS, TS) 

3. Distances from: Open Water Body >100
feet 

Drainage Way >50
feet 

Wetlands 335 
feet 

Property Line 20 
feet 

Drinking Water Well >100 
feet 

Other 
feet 

4. Parent Material: Loamy Fill Unsuitable Materials Present:   Yes    No 

If Yes:   Disturbed Soil    Fill Material   Impervious Layer(s)   Weathered/Fractured Rock   Bedrock 

5. Groundwater Observed:   Yes   No If yes: 48 
Depth Weeping from Pit 

50 
Depth Standing Water in Hole 

Estimated Depth to High Groundwater:
inches elevation 

18.1
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C. On-Site Review (continued)

Deep Observation Hole Number: Test Pit-4 (TP-4) 

Depth (in.) 
Soil Horizon/ 

Layer 
Soil Matrix: Color-

Moist (Munsell) 

Redoximorphic Features 
Soil Texture 

(USDA) 

Coarse Fragments  
% by Volume 

Soil Structure 
Soil 

Consistence 
(Moist) 

Other 

Depth Color Percent Gravel 
Cobbles 
& Stones 

0-20 Ap 10YR 4/4 - - - Sandy Loam 5 0 Massive Friable 

20-52 Fill 7.5Y 4/1 NF - - 
Loamy Fill, 

Metal, Glass 
10 0 Inconsistent 

Loose to 
Firm 

Landfill 
material 

Additional Notes: 

Fill consists of old car parts, rusted metal, ashes, glass, mixed gravel. Very inconsistent. Highly oxidized material and human disturbance 
prevented observation of redoximorphic features in limited observable soil material.

Bottom
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C. On-Site Review  (continued)

Deep Observation Hole Number: TP-5 July 7, 2017 
Date 

1100 
Time 

Cloudy, 75 deg. F 
Weather 

1. Location

Ground Elevation at Surface of Hole:
feet 

Latitude/Longitude:  42.800276   /  -70.881599 

2. Land Use Field/Lawn for Commerical Building 
(e.g., woodland, agricultural field, vacant lot, etc.) 

Ledge 
Surface Stones (e.g., cobbles, stones, boulders, etc.) 

3%-8% 
Slope (%) 

Grass 
Vegetation 

Lakebed 
Landform 

Footslope 
Position on Landscape (SU, SH, BS, FS, 

 3. Distances from: Open Water Body 344 
feet 

Drainage Way 37 
feet 

Wetlands 288 
feet 

Property Line 18 
feet 

Drinking Water Well >100 
feet 

Other 
feet 

4. Parent Material: Sandy Silt Loam w/gravel Unsuitable Materials Present:   Yes    No 

If Yes:   Disturbed Soil    Fill Material   Impervious Layer(s)   Weathered/Fractured Rock   Bedrock 

5. Groundwater Observed:   Yes   No If yes: 32" 
Depth Weeping from Pit 

 38" 
Depth Standing Water in Hole 

Estimated Depth to High Groundwater:  14
inches elevation 

16.2
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C. On-Site Review  (continued)

Deep Observation Hole Number: TP-5 

Depth (in.) 
Soil Horizon/ 

Layer 
Soil Matrix: Color-

Moist (Munsell) 

Redoximorphic Features 
Soil Texture 

(USDA) 

Coarse Fragments  
% by Volume 

Soil Structure 
Soil 

Consistence 
(Moist) 

Other 

Depth Color Percent Gravel Cobbles 
& Stones 

0-10 Ap 10YR 3/3 Loamy Sand 0 0 Massive Friable 

10-13 Fill 7.5YR4/4 
Loamy Sand 

w/ gravel 
30 0 Massive Friable 

13-20 Fill 5Y 4/1 14" 10YR 4/4 5 
Sandy Silt 

Loam,w gravel 
20 0 Massive Friable Gritty 

20-40 Fill 10YR 3/1 
Loamy Fill, 
metal, glass 

0 0 Inconsistent 
Loose to 

Firm 
Landfill 
material 

Additional Notes: 

Fill material consists of metal, glass, nylon rope, plastic, some gravel. Very moderate weeping at 32". Standing water quick to settle at 38".

Bottom

NF

Mottling not found in bottom fill layer due to extensive fill debris among limited observable soil material.
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D. Determination of High Groundwater Elevation

1. Method Used: Obs. Hole # TP-4_________ Obs. Hole # TP-5_________ 

Depth observed standing water in observation hole 
inches inches 

Depth weeping from side of observation hole 44 
inches inches 

Depth to soil redoximorphic features  (mottles) 
inches 

14 
inches 

Depth to adjusted seasonal high groundwater (Sh) 
(USGS methodology) inches inches 

Index Well Number Reading Date 

Sh = Sc – [Sr x (OWc – OWmax)/OWr] 

Obs. Hole # Sc Sr OWc  OWmax OWr  Sh 

Obs. Hole # Sc Sr OWc  OWmax OWr  Sh 

E. Depth of Pervious Material

1. Depth of Naturally Occurring Pervious Material

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

  Yes    No 

b. If yes, at what depth was it observed? Upper boundary: 
inches 

Lower boundary: 
inches 

c. If no, at what depth was impervious material observed? Upper boundary: 13 
inches 

Lower boundary: 52 
inches 
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F. Board of Health Witness

Name of Board of Health Witness Board of Health 

G. Soil Evaluator Certification

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

Signature of Soil Evaluator Date 

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

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

Testing performed by Kenneth Knowles and Ben Minnix

http://www.mass.gov/eea/agencies/massdep/water/approvals/title-5-septic-system-forms.html#5
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MOUNDING ANALYSIS 
 

 
The analysis was performed using a computer model of the Hantush Method 
developed by GeoHydroCycle, Inc.  The analysis computed the groundwater mound 
resulting from loading beneath the infiltration system on an annual basis. A number 
of references were used in determining the parameters of the mounding analysis 
including numerous technical manuals, USGS geology maps, on-site soil testing 
results, MassDEP well drilling data, and stormwater runoff calculations.  
 
The regulatory requirements, calculation methodology, design parameters, and 
results of the analysis are detailed below. 
 
Massachusetts Stormwater Management Standards 
 
Volume 3, Chapter 1, of the Massachusetts Stormwater Handbook specifies the 
documentation necessary to demonstrate compliance with Standard number 3, 
Recharge to Groundwater.  There are three benchmarks which apply: 
 
“Mounding analysis is required when the vertical separation from the bottom of an 
exfiltration system to seasonal high groundwater is less than four feet and the 
recharge system is proposed to attenuate the peak discharge from a 10-year or 
higher 24-hour storm” 
 
The subsurface infiltration system is designed as infiltration systems and are sized to 
attenuate the 10-year 24-hour storm event or greater and based on on-site soil 
testing are less than four feet above seasonal high groundwater. Therefore, a 
mounding analysis is required. 
 
“…the mounding analysis must demonstrate that the Required Recharge Volume is 
fully dewatered within 72 hours (so the next storm can be stored for exfiltration).” 
 
“The mounding analysis must also show that the groundwater mound that forms 
under the recharge system will not break out above the land or water surface of a 
wetland (e.g., it doesn’t increase the water sheet elevation in a Bordering Vegetated 
Wetland, Salt Marsh, or Land Under Water within the 72-hour evaluation period).”  
 
The mounding analysis demonstrates that a mound of 0.17’ develops beneath the 
infiltration system after an average year of rainfall.  The mound height dissipates to 
0.15’ twenty feet beyond the system, where the proposed toe of slope meets 
existing grade, and dissipates to 0.13’ at the wetland edge 40’ from the system. The 
analysis demonstrates that the mound that forms does not affect the storage layer 
beneath the system nor does it affect the sheet elevation in the bordering vegetated 
wetland.  A separate analysis was also performed to check that a temporary localized 
mound during a 100-year event will dissipate within 72 hours.  The analysis 
confirmed that the localized mound during a 100-year 24-hour storm event reduces 
to 0.57’ after 72 hours, so all storage in the infiltration system is available for a 
subsequent storm.  
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Calculation Methodology and Design Parameters 
 
The analysis was performed using a computer model of the Hantush Method 
developed by GeoHydroCycle, Inc.  The Massachusetts Stormwater Management 
Standards require the Hantush or equivalent method be used for the mounding 
analysis. 
 
Several references were used in determining the soil parameters and site 
characteristics required by the Hantush method.  Each variable in the Hantush 
Method and the value used in the analysis is as follows: 
 
Constant Head Boundary 
 
A constant head boundary is not used in the analysis. 
 
Rate of Application 
 
The rate of application was calculated based on the annual precipitation amount for 
Boston, Massachusetts multiplied by the area contributing to the infiltration system.   
 
Subsurface Infiltration System: 
 
Annual Precipitation Amount = 43.84 inches 
Contributing Area = 11,070 SF 
Total Volume = 40,442 CF/year 
Total time = 365 days 
Infiltration system bottom area = 1,250 SF 
Application rate = 0.088 ft/day 
 
Angle from Y-axis 
 
The angle from the y-axis is defined as the angle between the y-axis (length of the 
infiltration system) and the constant head boundary (walls).  An angle of 90 degrees 
was used. 
 
Aquifer Hydraulic Conductivity 
 
The hydraulic conductivity of the soil is a measure of the soil’s ability to transmit 
water when subjected to a hydraulic gradient.  The hydraulic conductivity depends 
on the soil grain size, the structure of the soil matrix, and the saturation of the soil 
matrix.  The soils were classified as sand. Based on the Massachusetts Stormwater 
Regulations, Table 2.3.3, 1982 Rawls Rates, the infiltration rate used was 8.27 
inches per hour.  The 8.27 inches per hour was converted to 16.5 feet per day. 
 
Initial Saturated Thickness 
 
The saturated thickness is the depth of the parent material to an impermeable layer 
which will restrict the vertical movement of water.  Several references were reviewed 
in order to estimate the depth to bedrock including the “Surficial Geology of the 
Salem Depot – Newburyport East – Wilmington – Rockport 12-Quadrangle area in 
Northeast Massachusetts” 2006, published by the United State Geologic Survey, and 
MassDEP online database of well drilling in Newburyport and Newbury, 
Massachusetts. 
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In addition to the surficial mapping, a search of the MassDEP database for drilled 
wells yielded several wells located in the general vicinity of the locus property.  The 
following wells in the general vicinity of the locus property logged a depth to 
bedrock: 
 

 18 High Street in Newbury, depth to bedrock = 115’ 
 7 Pouls Way, Newbury, depth to bedrock = 89’ 
 212 High Street, Newburyport, depth to bedrock = 75’ 
 51 High Street, Newburyport, depth to bedrock = 50’ 

 
Other wells were identified in the MADEP database that did not log or encounter 
bedrock in the vicinity of the locus property.  These wells tended to be shallow 
monitoring wells typically advanced to only 25’. The analysis conservatively used 25 
feet for the initial saturated thickness.   
 
Fillable Porosity 
 
Typical values of fillable porosity range between 20-30% and increase with the 
distance above the water table.  The Saint Johns River Water Management District 
prepared Special Publication SJ93-SP10 for recommended hydro-geotechnical design 
methodologies.  The results of the study indicated, for a fine sand aquifer, a 20% 
porosity for Hydrologic Soil Group (HSG) D soils, a 25% porosity for HSG B & C soils, 
and a 30% porosity for HSG A soils.  An average value of 30% (0.30) was used. 
 
Mounding Analysis Results 
 
Attached are the calculations Height vs. Time calculation results for the infiltration 
system. 
 
The annual inflow volume to the infiltration system results in a ground water mound 
of 0.17 feet beneath the system, so the infiltration system storage volume is not 
affected by the long-term application of runoff beneath the system.  The mound 
dissipates to 0.13’ at the edge of the bordering vegetated wetlands. 
 
The temporary mound that develops beneath the system during a 100-year 24 hour 
storm event dissipates to 0.57’ after 72 hours, so the storage capacity of the 
infiltration system is available for subsequent storms. 
 
The infiltration system complies with the requirements of the Stormwater 
Management Guidelines. 
 









 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT H 
 

Construction Inspection Log Form and  
Inspection and Maintenance Plan 
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INSPECTION AND MAINTENANCE PLAN 
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SECTION 1 - PROJECT DESCRIPTION 
 

 
1.1. GENERAL 
 
The Owner, Port City Realty, LLC, is proposing the construction of a building addition, parking lot 
and stormwater management system in the northern portion of the existing site. The Owner will be 
responsible for any future maintenance and implementation of this Inspection and Maintenance Plan. 
This Inspection and Maintenance Plan will be implemented for the site. A copy of the plan is 
presented in Appendix A. Figure No. C-5 presents a plan of stormwater management system.  
 
Owner 
 
Port City Realty, LLC 
75 Parker Street 
Newburyport, MA 01950 
Telephone: 978-465-3791 
 
Facility Contact (Site Operation and Maintenance) 
 
Lisa Cosimano Gallagher 
Port City Realty, LLC 
75 Parker Street 
Newburyport, MA 01950 
Telephone: 978-465-3791 
 
Engineer 
 
Richard Barthelmes, P.E.  
Cornerstone Construction Services, LLC 
9F Presidential Way 
Woburn, MA 01801 
Telephone: 781-937-3045 
 
1.2  CONSTRUCTION PERIOD STORMWATER POLLUTION PREVENTION AND 

EROSION SEDIMENTATION CONTROLS PLAN 
 
Narrative 
 
The applicant proposes to construct a building addition, associated parking areas, stormwater 
systems, and utilities to service the new site improvements. The proposed stormwater 
improvements include deep sump catchbasins, hydrodynamic separator units, and an underground 
infiltration system. 
 
Name of Person Responsible for Plan compliance 
 
Lisa Cosimano Gallagher 
Port City Realty, LLC 
75 Parker Street 
Newburyport, MA 01950 
Telephone: 978-465-3791 
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Construction Period Pollution Prevention Measures 
 
The following erosion control measures are proposed: 
 
 Silt fence and hay bale erosion control barriers. 
 Stabilized construction entrance. 
 Silt sock inserts at the inlet of all catchbasins to be used as temporary construction measures to 
 prevent siltation from entering the stormwater system. 
 Jute netting or other temporary measures during construction. 
 
Erosion and Sedimentation Control Plan Drawings 
 
The Erosion and Sedimentation Control Plan depicts the location of erosion and sedimentation 
controls. 
 
Vegetation Planning 
 
The applicant proposes to permanently vegetate all disturbed areas to prevent erosion and siltation. 
The areas shall be stabilized with six inches of loam and grass seed or hydroseed.  
 
If construction ceases 21 days or more, all denuded areas shall receive temporary seeding within 14 
days to ensure erosion on these areas will not occur. 
 
Site Development Plan 
 
Refer to Site Plans and Details for the existing and proposed site conditions. 
 
Construction Sequencing Plan 
 
The sequence of major events is anticipated to be: 
 
1. Install erosion and sedimentation control measures. 
2. Remove and stockpile loam. 
3. Install stormwater management system. 
4. Install underground utilities. 
5. Install building foundation. 
6. Construct proposed building. 
7. Install proposed plants, loam, seed and stabilize areas outside limits of paved areas. 
8. Install bituminous concrete pavement and other site structures. 
9. Perform site cleanup. 
10. Inspect site to assure site stabilization prior to placing the stormwater management system 

online. 
 
This sequence is provided for informational purposes only. The contractor shall be responsible for all 
means and methods of construction and adhering to all OSHA and City of Newburyport requirements 
and may modify this sequence to conform to these requirements, as necessary.  



-3- 
Z:\EN Projects\18021 Hawtan Leather (627)\18021-30 Hawtan 75 Parker Site Plan Review\Reports\Report to Accompany\I&M 
Plan\txt Rev b.doc 

Sequencing of Erosion and Sedimentation Controls 
 
1. Install perimeter erosion control measures. 
2. Install stabilized construction entrance. 
3. Inspect and maintain erosion control measures as prescribed. 
4. When construction is complete and site is stabilized, remove trapped sediments from collector 

devices as appropriate and then remove temporary erosion control measures. 
 
Inspection Schedule 
 
The erosion control measures shall be inspected once every 14 days, after every rainfall of 0.25 
inches or greater and at least daily during prolonged rainfall events. 
 
Maintenance Schedule 
 
Repairs to the erosion control fences and devices shall be made as necessary and sediment shall be 
removed when deposits have reached one third (1/3) of the barrier height. 
 
Repairs to the silt sacks shall be made after every rainfall as necessary. When sediment has reached 
one third (1/3) the depth of the trap, the sediment shall be removed. 
 
The stabilized construction entrance stone shall be replaced as necessary to prevent tracking 
sediment onto public roadways. 
 
Inspection and Maintenance Log Form 
 
The site superintendent is responsible for maintaining inspection log forms on site during 
construction. A copy of the inspection form is presented in Attachment No. 1. 
 
1.3 POST-CONSTRUCTION INSPECTIONS AND MAINTENANCE OF STORMWATER 

BMPS 
 
Deep Sump Catch basins 
 
The deep sump catchbasins shall be inspected four times per year for the first year. If the depth of 
sediment is not greater than two feet during the first year of inspection then the inspections shall be 
performed once per year. The catch basins shall be cleaned once the depth of sediment reaches two 
feet which is one half the sump depths. Vacuum trucks are preferred due to their effectiveness and 
they are less likely to damage the oil/grease hood. 
 
Hydrodynamic Separator Units 
 
Units shall be inspected four times per year for the first year. After the first year the unit needs to 
be inspected once per year. Inspections should be performed with a “sludge judge” to measure the 
oil depth, if any, and the sediment depth. Cleaning is required when the sediment depth reaches 
75% of the storage capacity of the unit.  Cleaning must be performed with a vacuum truck. 
Attachment No. 2 presents the manufacturer inspection/maintenance guide for the units.  
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Infiltration System 
 
The infiltration system shall be inspected four times per year for the first year. After the first year, 
the units need to be inspected annually. The detention system has inspection ports or manholes to 
visibly observe the bottom of the system. Visible observations shall inspection of the bottom of bed 
for ponding water, debris or sediment, inspection of the inlet and outlet to ensure they are free from 
debris and sediment and that there are no other obstructions; inspection of the structural integrity 
of the units from above ground settlement or by observations from the ports/manholes 
 
Maintenance of Landscaped Areas 
 
Landscaped and grass areas immediately adjacent to the proposed parking areas and buildings shall 
be mowed as required. Grass clippings shall be directed away from the stormwater systems. 
Fertilizers or pesticides shall not be used with grassed and landscaped areas.  
 
Pavement Maintenance 
 
Paved areas of the site shall be inspected on a regular basis and cleaned of accumulated sand and 
debris. At a minimum, paved areas shall be cleaned on an annual basis. Pavement cleaning shall be 
performed by a qualified contractor and all material removed transported off site for disposal. Paved 
areas of the site shall be swept on an annual basis.  
 
Snow Removal/Storage 
 
Snow from the proposed parking lot area will be transported offsite by the snow removal contractor. 
No stockpiling or storage of snow from paved areas of the site is to be performed. Deicing chemicals 
are not to be utilized on the site. In addition, pesticides, fertilizers and other chemical shall not be 
used on the site. Signage will be maintained including no stockpiling of snow or salt usage at the 
site.  
 
Debris and Litter Removal 
 
Trash may collect potentially causing clogging of the facilities. All litter and debris should be 
collected and removed from the site on a regular basis.  
 
Vehicle Washing 
 
Washing of vehicles is prohibited on the site.  
 
Operation and Maintenance Budget  
 
Operation and maintenance costs at the site includes third-party inspections, cleaning of catch 
basins and separator units and sweeping of the parking lot areas,  
 
Table No. 1 presents a summary of anticipated costs in the first year of operation following 
construction of the site. Inspections and cleaning of catch basins and separator units at the site may 
be reduced to annually based on the findings of the first-year inspections completed.  
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TABLE NO. 1 
Operation and Maintenance Budget 

Proposed Building Expansion 
75 Parker Street 
Newburyport, MA 

 
 
Third Party Inspections (4) $1,600(1) 

  
Annual Parking Lot Sweeping      750 

  
Catch Basin/Separator Cleaning (4)    2,000(1) 

 
Plant Replacement 
 
Jellyfish Filter Cleaning 

  1,000 
 
  1,500 
 

 $6,850 
  
10% Contingency           685 

 
Total Estimated Annual Cost   $7,535 
 

 

 

 

 

 

 

 

 

 

 

(1)Inspection frequency may be reduced to annually after year one based on the findings of   
   quarterly stormwater inspections completed. 
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ATTACHMENT I 
 

Stormwater Inspection Report Form and Site 
Inspection Checklist 

 
 



Date/Time:       
Weather:          
Last Inspection:
Inspector:        

Description Photo Sediment Depth (in.) Presence of oil/debris (Y/N) Comments

75 Parker Street
Newburyport, MA

Stormwater Inspection Report
Proposed Building Expansion

Z:\Engineering\NewActive\627‐20\Reports\NOI\Report\Insp and Maint Plan\Stormwater Inspection Report



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT D 
 

Contech ChamberMaxx Inspection and Maintenance 
  Guide and  

Contech Jellyfish Design Sheets 
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