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APPENDIX A



I. DESCRIPTION

This report is offered in support of the stormwater management system designed for the “Site Plan —
Washington Street” located in Franklin, Massachusetts. The primary goals of this system are to collect the
stormwater runoff generated by the impervious building and parking area and treat it prior to discharge to
the three on-site underground infiltration ponds. Additionally, there is a developed area located between
Washington Street and the site which includes houses, driveways, lawn areas and wooded areas.. This
offsite area will be captured in the three proposed trench drains and will be piped to the underground
infiltration ponds.

The three building roofs will not have any gutters or downspouts and will have roofs that slope to the rear
of the buildings. Stormwater from the roofs will be directed to the trench drains.

The parking areas will be captured in catch basins and water quality units. The catch basins will be piped
to water quality units and all the catchment structures will discharge to the three underground infiltration
ponds.

Both the pre-development and post-development storm-water conditions flowing to the downgradient
wetland are summarized in Appendix B. This design will allow for the reduction of the rate and volume of
runoff at the downgradient wetland. The required volume of storm-water infiltration as required by the
Massachusetts State Storm-water Standards has been provided.

II. Purpose

The purpose of this report is to examine the hydrological and hydraulic aspects of the proposed
“Washington Street” Site Plan. This report was developed for review by the Town of Franklin Planning
Board, Conservation Commission and Zoning Board of Appeal to obtain the necessary permits to allow
the project to proceed.

This report considers the overall hydrological impact of proposed, additional development upon the local
watersheds with specific emphasis directed toward the adjacent and immediate downstream areas. The
hydrology and criteria are consistent with the Town of Franklin Planning Board, Conservation
Commission and the Massachusetts Department of Environmental Protection Storm Water Management
Policies.

II1. Pre-Development Conditions

The site consists of three parcels of land that were combined to create a parcel with 5. 66 acres of land.
One of the three parcels was formerly a railroad right of way. The site is currently vacant. There is also a
right of way which will have a portion of the proposed driveway located within it. There is an existing
easement for the overhead power transmission lines that cross the site.

The upland soils for the site were taken from the soil survey of Norfolk and Suffolk counties. The soils
are classified as Hinckley Loamy Sand which has a hydrologic soil group A. Soil testing was conducted
on the site to confirm the soil types and to determine permeability rates. See the soils information and
permeability test results located in Appendix F. Six permeability test were conducted on the site with two
being located approximate to the three proposed underground infiltration ponds.

Utilizing a Hydrocad computer model the pre-development and post development conditions were
calculated. The proposed development is located in an area with the Hinckley soils which led us to utilize
a HSG of A (Hinckley) for the pre-development and post-development modeling. A comparison of the
pre-development vs. post development rate and volume of runoff can be found in Appendix B.



IV. Post Development Conditions

The proposed development will consist of the construction of three buildings with vehicle parking areas.
A storm-water systems has been proposed for the site. This storm-water system will have catch basin,
water quality units and three trench drains to capture the stormwater. Additional water quality units will
be included in line of the stormwater system to provide the required water quality treatment. Three
underground infiltration ponds will also be constructed.

The underground infiltration pond 1 will provide storm-water infiltration for the entrance driveway, the
parking area located to the south of building 1 and a portion of the larger parking area. CB 5 will be a
Stormeeptor WQU and DMH 3 will be a CDS WQU. Underground infiltration pond 2 will provide
storm-water infiltration for buildings 1 and 2, and a portion of the larger parking area. CB 8 and CB9 will
be a Stormceptor WQU’s and DMH 7 will be a CDS WQU. Underground infiltration pond 3 will provide
storm-water infiltration for building 3, and a portion of the larger parking area. CB 10 a CDS WwQU.

A municipal water connection and utility connections are proposed for the site. A septic system will be
provided. The project will utilize a single driveway entrance from Washington Street. Utilizing the same
computer model as the existing conditions we have modeled the changes in surfaces and ground cover and
have calculated the post development conditions.

All calculations for the above have been included in this report. Pre-development calculations are located
in Appendix C. Post-development calculations are located in Appendix D.

V. Conclusion

Storm-water from building and the proposed parking areas will be captured by catch basins, trench drains
and water quality units then piped to the drain manholes and water quality units then through a manifold
and into the underground infiltration ponds 1, 2 and 3. The comparison in Appendix B summarizes the
rate and volumes of runoff leaving the site in both the pre-development and post-development conditions.
This comparison indicates that there is not an increase in the rate or volume of runoff during the 2-year
10-year or 100-year storm events.

V1. Stormwater Management Standards

LID Measures
- Ground water infiltration is proposed to mimic pre-development conditions.

Standard 1: No New Untreated Discharges

No new untreated discharges are proposed.

Stormwater from the entrance driveway and parking areas will be captured in catch basins and grated
water quality units. The catch basins will be directed to water quality units. This treatment in the water
quality units will precede discharge into ponds 1, 2 or 3. See appendix E for TSS Removal Worksheets.

Standard 2: Peak Rate Attenuation

The drainage system has been designed to match or slightly reduce the rate of storm-water runoff from the
site when comparing the pre-development conditions to the post development conditions. See Appendix B
of this report for a summary of the design storms.

Standard 3: Recharge
- Soil testing has been completed. See Appendix F or this report.
- Ponds 1,2 and 3 were designed based on the Static Method method.
- The required water recharge volume has been provided.
- Front site area Hinckley Soils — Use A soils
A soils — 0.60 inches x 130,777 sq. ft. impervious = 6,539 cubic feet



Total storage required 6,536 cubic feet
Storage provided in Pond 1 = 4,195 cubic feet.
Storage provided in Pond 2 = 11,712 cubic feet
Storage provided in Pond 3 = 3,856 cubic feet
Total storage provided = 19,763
The three Recharge systems have been designed to store and infiltrate the required recharge
volume.

- See Appendix G for a summary of drain times for Ponds 1, 2 and 3. Ponds 1, 2 and 3 are drained
down by hour 24.4 (Ponds 1 and 2) and 24.8 (Pond 3). This is less than the 72 hours as provided
in the Stormwater management standards Chapter 5.

- The drainage system has been designed to infiltrate the required water recharge volume. The soil
report provides the depths of test pits and the indication of ESHGW based on the elevation of the
bottom of the permeability test pits.

Standard 4: Water Quality

- The owner will include the necessary restrictions in the building lease agreements. The owner will
be responsible for compliance with standard four requirements.

- Refer to sheet 6 for the Inspection and Maintenance Schedule and the Operation and Maintenance
Schedule and refer to Appendix I for the O&M.

- See Appendix E for the Manufactures Stormceptor and CDS Unit TSS removal rates. The site is
located within a zone I Ponds 1, 2 and 3 have rapid soil infiltration rates. This led to the
Stormceptor units and the CDS units being modeled with a 1 inch WQV.

- The proposed project will include three Stormceptor Water Quality Unit and three CDS water
quality units all of which will provide TSS removal. The summary of the Manufacturers Predicted
Net Annual results as well as the TSS Removal Worksheet are included in Appendix E.

Standard 5: Land uses with higher potential pollutant loads
Not Applicable

Standard 6: Critical Areas
Zone 11 — Water Quality Volume — 1 inch.

Standard 7: Re-developments and Other Projects
Not Applicable

Standard 8: Construction Period Pollution Prevention and Erosion Sedimentation Control
- Refer to sheet 6 for the Inspection and Maintenance Schedule and the Operation and Maintenance
Schedule.
- The project will be covered by a NPDES Construction General Permit.

Standard 9: Operation and Maintenance Plan
- Refer to sheet 6 for the Inspection and Maintenance Schedule and the Operation and Maintenance
Schedule.
- The owner will be responsible for the storm-water management system, implementation of the
operation and maintenance, the maintenance costs, and completion of the maintenance logs.

- Refer to sheet 6 for the Inspection and Maintenance Schedule and the Operation and Maintenance
Schedule.

- Refer to Appendix J for the Operation and Maintenance Plan.



Standard 10: Prohibition of Illicit Discharges
- Owner to be responsible for compliance with avoiding illicit discharges. The owner or owner’s
representative will provide a signed illicit discharge statement with the application for a
stormwater permit from the Town of Franklin DPW.
- The site will be connected to an onsite soil absorption system..
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Pre-Development vs. Post Development Rate and Volume of Runoff

This analysis was prepared to show the summary of the pre-development and post development rate and
volume of runoff as required by the Town of Franklin Storm-water Requirements.

The pre-development watershed areas were combined in Sub-catchment 1S and the post-development
watersheds and ponds were combined in Link 1L. The below is a summary of the studied storm events:

2 year storm event (CFS) 2 year storm event (A.F.)
Pre Post Pre Post
1S Vs 1L 18 Vs 1L
0.00 0.00 0.000 0.000
10 year storm event (CFS) 10 year storm event (A.F.)
Pre Post Pre Post
1S Vs 1L 1S Vs 1L
0.04 0.03 0.031 0.022
100 year storm event (CFS) 100 year storm event (A.F.)
Pre Post Pre Post
1S Vs 1L 1S Vs 1L
1.24 0.66 0.353 0.136

A reduction in the rate and volume of runoff has been realized with the proposed storm-water systems.
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2 YR PRE-DEVELOPMENT



UC1502-PRE Type lll 24-hr 2YR Rainfall=3.25"

Prepared by {enter your company name here}
HydroCAD® 8.00 s/n 001535 © 2006 HydroCAD Software Solutions LLC

Page 1
8/24/2021

Subcatchment 1S:1 S

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

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt=0.01 hrs
Type Hll 24-hr 2YR Rainfall=3.25"

Area (sf) CN __ Description

17,166 98 Paved parking & roofs
78,207 39 >75% Grass cover, Good, HSG A
388,572 30 Woods, Good, HSG A

483,945 34 Weighted Average

466,779 Pervious Area
17,166 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) _ (feet) (f/ft)  (ft/sec) (cfs)

5.4 50 0.1540 0.15 Sheet Flow,
Woods: Light underbrush n=0.400 p2=3.25"

1.9 223 0.1540 1.96 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

0.7 45 0.0444 1.05 Shallow Concentrated Flow,

; Woodland Kv= 5.0 fps

0.3 23 0.0869 1.47 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

06 66 0.1212 1.74 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

0.4 54 0.1851 2.15 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

0.2 36 0.2777 2.63 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

0.3 39 0.1500 1.94 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

9.8 536 Total



10 YR PRE-DEVELOPMENT



UC1502-PRE Type Il 24-hr 10YR Rainfall=4.70"

Prepared by {enter your company name here} Page 2
HydroCAD® 8.00 s/n 001535 © 2006 HydroCAD Software Solutions LLC 8/24/2021

Subcatchment 18: 1 8

Runoff = 0.04cfs @ 17.17 hrs, Volume= 0.031 af, Depth= 0.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10YR Rainfall=4.70"

Area (sf) CN Description
17,166 98 Paved parking & roofs
78,207 38 >75% Grass cover, Good, HSG A
388,572 30 Woods, Good, HSG A
483,945 34 Weighted Average
466,779 Pervious Area
17,166 Impervious Area

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

54 50 0.1540 0.15 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.25"

1.9 223 0.1540 1.96 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

0.7 45 0.0444 1.05 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

0.3 23 0.0869 1.47 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

0.6 66 0.1212 1.74 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

0.4 54 0.1851 2.15 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

0.2 36 0.2777 2.63 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

0.3 39 0.1500 1.94 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

9.8 536 Total



100 YR PRE-DEVELOPMENT



UC1502-PRE

Type lll 24-hr 100YR Rainfall=6.80"

Prepared by {enter your company name here} Page 3
HydroCAD® 8.00 s/n 001535 © 2006 HydroCAD Software Solutions LLC 8/24/2021

Runoff =

Subcatchment 1S:1 8

124 cfs @ 12.46 hrs, Volume= 0.353 af, Depth= 0.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, di= 0.01 hrs
Type Il 24-hr 100YR Rainfall=6.80"

Area (sf) CN Description
17,166 98 Paved parking & roofs
78,207 39 >75% Grass cover, Good, HSG A
388,572 30 Woods, Good, HSG A
483,945 34 Weighted Average
466,779 Pervious Area
17,166 Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/it)  (ft/sec) ~ (cfs)
54 50 0.1540 0.15 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.25"
1.9 223 0.1540 1.96 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.7 45 0.0444 1.05 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.3 23 0.0869 1.47 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.6 66 0.1212 1.74 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
04 54 0.1851 2.15 Shallow Concentrated Flow,
Woodland Kv=5.0fps
0.2 36 0.2777 2.63 Shallow Concentrated Flow,
Woodland Kv=5.0fps
0.3 39 0.1500 1.94 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
9.8 536 Total
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2 YR POST-DEVELOPMENT



UC1502-POST Type Il 24-hr 2YR Rainfall=3.25"

Prepared by {enter your company name here} Page 1
HydroCAD® 8.00 s/n 001535 © 2006 HydroCAD Software Solutions LLC 9/13/2021

Subcatchment 1S: CB1

Runoff = 0.06 cfs @ 12.33 hrs, Volume= 0.013 af, Depth= 0.27"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2YR Rainfall=3.25"

Area (sf) CN__ Description
6,817 98 Paved parking & roofs
18,087 39 >75% Grass cover, Good, HSG A
24,904 55 Weighted Average
18,087 Pervious Area
6,817 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/f)  (ft/sec) (cfs)
6.0 Direct Entry, Min TC
0.3 79 0.0100 4.91 3.86 Circular Channel (pipe),
Diam= 12.0" Area= 0.8 sf Perim=3.1" r=0.28'
n= 0.012 Concrete pipe, finished

6.3 79 Total
Subcatchment 2S: CB2

Runoff = 0.04 cfs @ 12.35 hrs, Volume= 0.008 af, Depth= 0.24"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2YR Rainfall=3.25"

Area (sf) CN Description
4,842 98 Paved parking & roofs
7,887 39 >75% Grass cover, Good, HSG A
3,942 30 Woods, Good, HSG A
16,671 54 Weighted Average
11,829 Pervious Area
4,842 Impervious Area




UC1502-POST Type lll 24-hr 2YR Rainfall=3.25"

Prepared by {enter your company name here} Page 2
HydroCAD® 8.00 s/n 001535 © 2006 HydroCAD Software Solutions LLC 9/13/2021
Tc Length Slope Velocity Capacity Description
(min) __ (feet) (fuUft)  (ft/sec) (cfs)
51 48 0.1670 0.16 Sheet Flow,
Woods: Light underbrush n=0.400 p2=3.25"
0.1 18 0.2220 2.36 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.2 22 0.0900 2.10 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
0.1 12 0.0420 1.43 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
0.4 70 0.0200 2.87 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.1 Direct Entry, Min TC
0.1 48 0.0200 8.95 5.46 Circular Channel (pipe),

Diam= 12.0" Area= 0.8 sf Perim=3.1' r= 0.25'
n= 0.012 Concrete pipe, finished

6.1 218 Total
Subcatchment 3S: CB3

Runoff = 0.44 cfs @ 12.09 hrs, Volume= 0.031 af, Depth= 1.65"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type lil 24-hr 2YR Rainfall=3.25"

Area (sf) CN _Description
7,401 98 Paved parking & roofs
2,525 39 >75% Grass cover, Good, HSG A
9,926 83 Weighted Average
2,525 Pervious Area
7,401 Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet) (f/ft)  (ft/sec) (cfs)
6.0 Direct Entry, MIN. TC
0.0 8 0.0100 4.91 3.86 Circular Channel (pipe),
Diam= 12.0" Area= 0.8 sf Perim=3.1" r=0.25'
n= 0.012 Concrete pipe, finished
6.0 8 Total

Subcatchment 4S: CB4

Runoff = 0.47 cfs @ 12.08 hrs, Volume= 0.038 af, Depth= 3.02"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type ll! 24-hr 2YR Rainfall=3.25"

Area (sf) CN _Description
6,551 98 Paved parking & roofs
6,551 Impervious Area




UC1502-POST Type Il 24-hr 2YR Rainfall=3.25"

Prepared by {enter your company name here} Page 3
HydroCAD® 8.00 s/n 001535 © 2006 HydroCAD Software Solutions LLC 9/13/2021

Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/fy  (ft/sec) (cfs)
6.0 Direct Entry, Min TC
0.1 30 0.0100 4.91 3.86 Circular Channel (pipe),
Diam= 12.0" Area= 0.8 sf Perim=3.1" r=0.25'
n= 0.012 Concrete pipe, finished

6.1 30 Total
Subcatchment 5S: CB5

Runoff = 0.18 cfs @ 12.13 hrs, Volume= 0.019 af, Depth= 0.54"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2YR Rainfall=3.25"

Area (sf) CN Description
8,247 98 Paved parking & roofs
2,985 39 >75% Grass cover, Good, HSG A
6,808 30 Woods, Good, HSG A
18,040 63 Weighted Average
9,793 Pervious Area
8,247 Impervious Area

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

5.0 50 0.1830 0.17 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.25"

0.7 92 0.1830 2.14 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

0.4 45 0.1360 1.84 Shallow Concentrated Flow,
Woodland Kv=5.0fps

0.0 10 1.0000 7.00 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps

0.4 72 0.0200 2.87 Shallow Concentrated Flow,
Paved Kv=20.3fps

0.3 60 0.0320 3.63 Shallow Concentrated Flow,
Paved Kv=20.3 fps

0.4 115 0.0100 4.91 3.86 Circular Channel (pipe),

Diam= 12.0" Area= 0.8 sf Perim= 3.1' r=0.25'
n= 0.012 Concrete pipe, finished

7.2 444 Total
Subcatchment 6S: CB6

Runoff = 0.70cfs @ 12.08 hrs, Volume= 0.056 af, Depth= 3.02"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2YR Rainfall=3.25"



UC1502-POST Type Ill 24-hr 2YR Rainfall=3.25"

Prepared by {enter your company name here} Page 4
HydroCAD® 8.00 s/n 001535 © 2006 HydroCAD Software Solutions LLC 9/13/2021

Area (sf) CN Description
9,711 98 Paved parking & roofs
9,711 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min TC
0.0 3 0.0200 6.95 5.46 Circular Channel (pipe),
Diam= 12.0" Area= 0.8 sf Perim=3.1" r=0.258'
n=0.012 Concrete pipe, finished

6.0 3 Total
Subcatchment 7S: CB7

Runoff = 0.70cfs @ 12.08 hrs, Volume= 0.055 af, Depth= 2.91"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type il 24-hr 2YR Rainfall=3.25"

Area (sf) CN Description
9,781 98 Paved parking & roofs
96 38 >75% Grass cover, Good, HSG A
9,877 97 Weighted Average
96 Pervious Area
9,781 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min TC
04 120 0.0100 4.91 3.86 Circular Channel (pipe),
Diam= 12.0" Area= 0.8 sf Perim= 3.1"' r=0.25'
n= 0.012 Concrete pipe, finished

6.4 120 Total
Subcatchment 8S: CB8

Runoff = 0.13cfs @ 12.32 hrs, Volume= 0.023 af, Depth= 0.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2YR Rainfall=3.25"

Area (sf) CN Description
13,406 98 Paved parking & roofs
8,447 39 >75% Grass cover, Good, HSG A
14,855 30 Woods, Good, HSG A
36,708 57 Weighted Average
23,302 Pervious Area
13,406 Impervious Area




UC1502-POST Type Ill 24-hr 2YR Rainfall=3.25"

Prepared by {enter your company name here} Page 5
HydroCAD® 8.00 s/n 001535 _© 2006 HydroCAD Software Solutions LLC 9/13/2021

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

54 50 0.1540 0.15 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.25"
2.1 248 0.1540 1.96 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.0 10 1.0000 7.00 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
1.2 73 0.0210 1.01 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
0.4 87 0.0270 3.34 Shallow Concentrated Flow,
Paved Kv=20.3fps
0.1 35 0.0331 8.94 7.02 Circular Channel (pipe),

Diam= 12.0" Area= 0.8 sf Perim=3.1"' r=0.2%
n= 0.012 Concrete pipe, finished

9.2 503 Total
Subcatchment 9S: CB9

Runoff = 0.58cfs @ 12.09 hrs, Volume= 0.045 af, Depth= 2.91"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-86.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2YR Rainfall=3.25"

Area (sf) CN Description
8,051 98 Paved parking & roofs
107 39 >75% Grass cover, Good, HSG A
8,158 97 Weighted Average
107 Pervious Area
8,051 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fUfty  (ft/sec) (cfs)
8.0 Direct Entry, MIN. TC
0.3 116 0.0100 5.90 4.63 Circular Channel (pipe),
Diam= 12.0" Area= 0.8 sf Perim=3.1" r=0.25'
n= 0.010 PVC, smooth interior

6.3 116 Total
Subcatchment 10S: CB10

Runoff = 064 cfs @ 12.10 hrs, Volume= 0.051 af, Depth= 0.86"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type I 24-hr 2YR Rainfall=3.25"



UC1502-POST ' Type Il 24-hr 2YR Rainfall=3.25"

Prepared by {enter your company name here} Page 6
HydroCAD® 8.00 s/n 001535 © 2006 HydroCAD Software Solutions LLC 9/13/2021

Area (sf) CN Description
17,784 98 Paved parking & roofs
3,409 39 >75% Grass cover, Good, HSG A
9,781 30  Woods, Good, HSG A
30,974 70  Weighted Average
13,190 Pervious Area
17,784 Impervious Area

Tc Length Slope Velocity Capacity Description
{(min)  (feet) (f/ft)  (ft/sec) (cfs)
6.0 Direct Entry, MIN. TC
0.0 14 0.0100 4.91 3.86 Circular Channel (pipe),
Diam= 12.0" Area= 0.8 sf Perim=3.1' r= 0.25
n= 0.012 Concrete pipe, finished

6.0 14 Total
Subcatchment 11S: TR11

Runoff = 0.15cfs @ 12.31 hrs, Volume= 0.028 af, Depth= 0.30"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2YR Rainfall=3.25"

Area (sf) CN Description
17,178 98 Paved parking & roofs
17,371 38 >75% Grass cover, Good, HSG A
15,648 30 Woods, Good, HSG A
50,197 56 \Weighted Average
33,019 Pervious Area
17,178 impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feetl) (ft/it)  (ft/sec) (cfs)

4.9 50 0.2020 0.17 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.25"
0.2 31 0.2020 2.25 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.2 30 0.1610 2.81 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
0.1 16 0.1250 2.47 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
0.1 15 0.0580 3.64 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
0.3 19 0.0590 1.21 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.1 19 0.3160 2.81 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.2 10 0.0100 0.70 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0fps
0.0 7 0.1420 2.64 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
1.0 246 0.0050 417 3.28 Circular Channel (pipe), TRENCH DRAIN 11

Diam= 12.0" Area= 0.8 sf Perim= 3.1"' r=0.2%
n= 0.010 PVC, smooth interior

7.1 443 Total
Subcatchment 12S: TR12

Runoff = 0.05cfs @ 12.48 hrs, Volume= 0.021 af, Depth= 0.14"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2YR Rainfall=3.25"

Area (sf) CN Description
20,701 98 Paved parking & roofs
19,744 39 >75% Grass cover, Good, HSG A
40,298 30 Woods, Good, HSG A
80,743 50 Weighted Average
60,042 Pervious Area
20,701 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fit) (ft/sec) (cfs)
6.0 Direct Entry, MIN. TC.
1.1 274 0.0050 417 3.28 Circular Channel (pipe),
Diam= 12.0" Area= 0.8 sf Perim=3.1" r=0.25
n= 0.010 PVC, smooth interior

7.1 274 Total
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Subcatchment 13S: TR13

Runoff = 0.03cfs @ 12.51 hrs, Volume= 0.016 af, Depth= 0.12"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2YR Rainfall=3.25"

Area (sf) CN Description
18,951 98 Paved parking & roofs
6,647 39 >75% Grass cover, Good, HSG A
44,011 30 Woods, Good, HSG A
69,609 49 Weighted Average
50,658 Pervious Area
18,951 Impervious Area

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

2.8 50 0.1170 0.30 Sheet Flow,
Grass: Short n=0.150 P2=3.25"
0.3 48 0.1170 2.39 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
1.8 185 0.1170 1.71 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.0 9 0.2220 3.30 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
0.1 18 0.1000 2.21 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
1.0 Direct Entry, Min TC
0.9 226 0.0050 4.17 3.28 Circular Channel (pipe),

Diam= 12.0" Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.010 PVC, smooth interior

6.9 536 Total
Subcatchment 17S: $17

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

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2YR Rainfall=3.25"

Area (sf) CN __ Description
82,033 39 >75% Grass cover, Good, HSG A
14,902 30 Woods, Good, HSG A
96,935 38 Weighted Average
96,935 Pervious Area




UC1502-POST Type Ill 24-hr 2YR Rainfall=3.25"

Prepared by {enter your company name here} Page 9
HydroCAD® 8.00 s/n 001535 © 2006 HydroCAD Software Solutions LLC 9/13/2021

Tc Length Slope Velocity Capacity Description
{(min) (feel) (fUft)  (ft/sec) (cfs)

46 35 0.1140 0.13 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.25"
1.2 15 0.5710 0.20 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.25"
0.1 20 0.5710 3.78 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.1 21 0.2860 2.67 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.7 72 0.1110 1.67 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
1.3 86 0.0470 1.08 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.6 75 0.1840 2.14 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.3 23 0.0800 1.41 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.1 44 0.0250 7.77 6.10 Circular Channel (pipe), XCB1-XDMH1

Diam= 12.0" Area= 0.8 sf Perim=3.1"' r=0.25
n=0.012 Concrete pipe, finished

9.0 391 Total
Subcatchment 18S: $18

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

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2YR Rainfall=3.25"

Area (sf) CN Description
4614 39 >75% Grass cover, Good, HSG A
10,309 30 Woods, Good, HSG A
14,923 33  Weighted Average
14,923 Pervious Area
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Tc Length Slope Velocity Capacity Description
{(min)  (feet) (f/f) (ft/sec) (cfs)

0.6 13 0.3080 0.34 Sheet Flow,
Grass: Short n=0.150 P2=3.25"
1.2 17 0.1180 0.24 Sheet Flow,
Grass: Short n=0.150 P2= 3.25"
0.4 4 05000 0.15 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.25"
0.5 16 0.7690 0.51 Sheet Flow,
Grass: Short n=0.150 P2=3.25"
0.1 57 0.8770 6.56 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
3.2 Direct Entry, Min TC
0.1 44 0.0250 7.77 6.10 Circular Channel (pipe), XCB1-XDMH1

Diam= 12.0" Area= 0.8 sf Perim=3.1" r=0.25'
n= 0.012 Concrete pipe, finished

6.1 151 Total

Reach 1R: DMH1 - DMH2

Inflow Area = 1.182 ac, Inflow Depth = 0.52" for 2YR event
Inflow = 0.47 cfs @ 12.10 hrs, Volume= 0.052 af
OQutflow = 047 cfs @ 12.11 hrs, Volume= 0.052 af, Atten= 0%, Lag= 0.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.42 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 1.45 fps, Avg. Travel Time= 0.8 min

Peak Storage= 9 cf @ 12.11 hrs, Average Depth at Peak Storage= 0.23'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 4.03 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished
Length= 67.0' Slope= 0.0109 "'
Inlet Invert= 255.08', Outlet Invert= 254.35'

Reach 3R: DMH3-HEADER

Inflow Area = - 1.333 ac, Inflow Depth = 0.80" for 2YR event
Inflow = 0.93cfs @ 12.10 hrs, Volume= 0.089 af
Outflow = 0.93cfs @ 12.10 hrs, Volume= 0.089 af, Atten=0%, Lag= 0.2 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.60 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.58 fps, Avg. Travel Time= 0.3 min

Peak Storage= 6 cf @ 12.10 hrs, Average Depth at Peak Storage= 0.30'
Bank-Full Depth= 1.00", Capacity at Bank-Full= 4.63 cfs

12.0" Diameter Pipe, n=0.010 PVC, smooth interior
Length= 30.0' Slope= 0.0100"/
Inlet Invert= 254.25', Outlet Invert= 253.95'

Reach 4R: DMH4 DMH5

inflow Area = 3.006 ac, Inflow Depth = 0.20" for 2YR event
inflow = 0.19cfs @ 12.40 hrs, Volume= 0.050 af
Outflow = 0.19cfs @ 12.41 hrs, Volume= 0.050 af, Atten=0%, Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.76 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 2.39 fps, Avg. Travel Time= 0.5 min

Peak Storage= 4 cf @ 12.40 hrs, Average Depth at Peak Storage= 0.12'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 6.69 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished
Length= 72.0' Slope= 0.0300 "/
Inlet Invert= 256.46', Outlet invert= 254.30'

Reach 5R: DMH5 DMH6

Inflow Area =
Inflow = 0.19cfs @ 12.41 hrs, Volume= 0.050 af

3.006 ac, Inflow Depth = 0.20" for 2YR event

Outflow 0.19cfs @ 12.42 hrs, Volume= 0.050 af, Atten= 0%, Lag= 0.4 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.16 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 2.64 fps, Avg. Travel Time= 0.4 min

Peak Storage= 3 cf @ 12.41 hrs, Average Depth at Peak Storage= 0.11'
Bank-Full Depth= 1.00', Capacity at Bank-Full=7.72 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished
Length=61.0' Slope= 0.0400 '
Inlet Invert= 254.20', Outlet Invert= 251.76'

Reach 6R: DMH6 MANIFOLD

Inflow Area = 3.006 ac, Inflow Depth = 0.20" for 2YR event
Inflow = 0.19cfs @ 12.42 hrs, Volume= 0.050 af
Qutflow = 0.19cfs @ 12.42 hrs, Volume= 0.050 af, Atten= 0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.71 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.35 fps, Avg. Travel Time= 0.1 min

Peak Storage= 1 cf @ 12.42 hrs, Average Depth at Peak Storage= 0.12'
Bank-Full Depth= 1.00", Capacity at Bank-Full= 6.55 cfs

12.0" Diameter Pipe, n= 0.010 PVC, smooth interior
Length= 18.0' Slope= 0.0200'"
Inlet Invert= 251.66', Qutlet Invert= 251.30'

Reach 7R: DMH7 MANIFOLD

Inflow Area =
Inflow = 140 cfs @ 12.09 hrs, Volume= 0.111 af

0.450 ac, Inflow Depth = 2.96" for 2YR event

Outflow 140 cfs @ 12.09 hrs, Volume= 0.111 af, Atten= 0%, Lag= 0.1 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt=0.01 hrs
Max. Velocity= 5.98 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.95 fps, Avg. Travel Time= 0.2 min

Peak Storage= 5 cf @ 12.09 hrs, Average Depth at Peak Storage= 0.34'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 5.67 cfs

12.0" Diameter Pipe, n=0.010 PVC, smooth interior
Length= 20.0' Slope=0.0150"/
Inlet Invert= 251.60', Outlet Invert= 251.30'

Reach 8R: DMH8 DMH 7

Inflow Area = 0.450 ac, Inflow Depth = 2.96" for 2YR event
Inflow = 140cfs @ 12.09 hrs, Volume= 0.111 af
Qutflow = 140 cfs @ 12.09 hrs, Volume= 0.111 af, Atten= 0%, Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.82 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.90 fps, Avg. Travel Time= 0.3 min

Peak Storage= 7 c¢f @ 12.09 hrs, Average Depth at Peak Storage= 0.35'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 5.46 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished
Length= 30.0' Slope= 0.0200 /'
Inlet Invert= 252.30", Outlet Invert= 251.70'

Reach 9R: DMH9 DMH10

Inflow Area = 1.598 ac, Inflow Depth = 0.12" for 2YR event
Inflow = 0.03cfs @ 12.51 hrs, Volume= 0.016 af
Outflow = 0.03cfs @ 12.54 hrs, Volume= 0.016 af, Atten= 0%, Lag= 1.2 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.32 fps, Min. Travel Time= 0.7 min
Avg. Velocity = 1.92 fps, Avg. Travel Time= 0.9 min

Peak Storage= 1 c¢f @ 12.52 hrs, Average Depth at Peak Storage= 0.04'
Bank-Full Depth= 1.00', Capacity at Bank-Full=7.72 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished

Length= 103.0' Slope= 0.0400 "/
Inlet Invert= 256.56', Outlet Invert= 252.44'

Reach 10R: DMH10 POND2

Inflow Area = 2.628 ac, Inflow Depth = 0.38" for 2YR event
Inflow = 0.62cfs @ 12.10 hrs, Volume= 0.084 af
Outflow = 062cfs @ 12.11 hrs, Volume= 0.084 af, Atten= 0%, Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt=0.01 hrs
Max. Velocity= 4.78 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 1.89 fps, Avg. Travel Time= 0.4 min

Peak Storage= 6 c¢f @ 12.10 hrs, Average Depth at Peak Storage= 0.22'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 5.74 cfs

12.0" Diameter Pipe, n= 0.012 Concrete pipe, finished
Length= 47.0' Slope= 0.0221 "/
Inlet Invert= 252.34', Outlet Invert= 251.30'

Reach 11R: DMH11-FES

Inflow Area = 1.747 ac, Inflow Depth = 0.00" for 2YR event
Inflow = 0.00cfs @ 0.00 hrs, Volume= 0.000 af
Qutflow = 0.00cfs @ 0.00 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.00 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps, Avg. Travel Time= 0.0 min

Peak Storage= 0 c¢f @ 0.00 hrs, Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 8.63 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished

Length= 37.0' Slope= 0.0500 '/
inlet Invert= 247.85', Outlet Invert= 246.00'

Reach 12R: DMH12-PIPE END

Inflow Area = 6.084 ac, Inflow Depth = 0.00" for 2YR event
Inflow = 0.00cfs @ 0.00 hrs, Volume= 0.000 af
Qutflow = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.00 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps, Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs, Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 8.63 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished
Length= 26.0" Slope= 0.0500"/
Inlet Invert= 243.30', Outlet Invert= 242.00'

Reach 13R: DMH13-PIPE END

Inflow Area = 0.711 ac, Inflow Depth = 0.00" for 2YR event
Inflow = 0.00cfs@ 0.00 hrs, Volume= 0.000 af
Outflow = 0.00cfs @ 0.00 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.00 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps, Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs, Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 8.63 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished

Length= 18.0' Slope= 0.0500 '
inlet Invert= 242.90", Outlet Invert= 242.00'

Pond 1P: POND 1

Inflow Area = 1.747 ac, Inflow Depth = 0.74" for 2YR event
Inflow = 1.10cfs @ 12.11 hrs, Volume= 0.108 af
Outflow = 0.88cfs @ 12.07 hrs, Volume= 0.108 af, Atten=20%, Lag= 0.0 min
Discarded = 0.88cfs @ 12.07 hrs, Volume= 0.108 af
Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev=249.93' @ 12.17 hrs Surf.Area= 0.046 ac Storage= 0.002 af

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.9 min ( 842.8 - 841.8)

Volume Invert Avail.Storage Storage Description
#1 249.80' 0.068 af 27.30'W x 73.00'L. x 5.50'H Prismatoid
0.252 af Overall - 0.081 af Embedded = 0.171 af x 40.0% Voids
#2 251.05' 0.081 af 48.0"D x 70.00'L. Horizontal Cylinder x 4 Inside #1

0.149 af Total Available Storage

Device Routing Invert Qutlet Devices

#1 Discarded 249.70' 19.110 infhr Exfiltration over Surface area above invert
Excluded Surface area = 0.000 ac
#2  Primary 253.95' 12.0" Vert. Orifice/Grate X 2.00 C=0.600

Discarded OutFlow Max=0.88 cfs @ 12.07 hrs HW=249.86" (Free Discharge)
T 1=Exfiltration (Exfiltration Controls 0.88 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=249.80' (Free Discharge)
2=Qrifice/Grate ( Controls 0.00 cfs)



UC1502-POST Type Ill 24-hr 2YR Rainfall=3.25"

Prepared by {enter your company name here} Page 17
HydroCAD® 8.00 s/n 001535 © 2006 HydroCAD Software Solutions LLC 9/13/2021

Pond 2P: POND 2

Inflow Area = 6.084 ac, Inflow Depth= 0.48" for 2YR event
inflow = 204 cfs @ 12.10 hrs, Volume= 0.245 af
Qutflow = 1.92cfs @ 12.09 hrs, Volume= 0.245 af, Atten= 6%, Lag= 0.0 min
Discarded = 1.92cfs @ 12.09 hrs, Volume= 0.245 af
Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 247.21' @ 12.13 hrs Surf.Area= 5,460 sf Storage= 134 cf

Plug-Flow detention time= 1.0 min calculated for 0.245 af (100% of inflow)
Center-of-Mass det. time= 1.0 min ( 839.9 - 838.9)

Volume invert Avail.Storage Storage Description
#1 247 15 8,051 cf 27.30'W x 200.00'L. x 5.50'H Prismatoid
30,030 cf Overall - 9,902 cf Embedded = 20,128 cf x 40.0% Voids
#2 248.40' 9,902 cf 48.0"D x 197.00'L Horizontal Cylinder x 4 Inside #1

17,953 ¢f Total Available Storage

Device Routing invert Qutlet Devices
#1 Discarded 247.10" 15.200 in/hr Exfiltration over Surface area above invert
Excluded Surface area = 0 sf
#2  Primary 251.30' 12.0" Vert. Orifice/Grate X 3.00 C= 0.600

Discarded OutFlow Max=1.92 cfs @ 12.09 hrs HW=247.21" (Free Discharge)
1=Exfiltration (Exfiltration Controls 1.92 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=247.15' (Free Discharge)
2=0rifice/Grate ( Controls 0.00 cfs)

Pond 3P: POND 2

inflow Area = 0.711 ac, Inflow Depth = 0.86" for 2YR event
Inflow = 0.64 cfs @ 12.10 hrs, Volume= 0.051 af
Cutflow = 017 cfs @ 11.99 hrs, Volume= 0.051 af, Atten=73%, Lag= 0.0 min
Discarded = 0.17cfs @ 11.99 hrs, Volume= 0.051 af
Primary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-86.00 hrs, dt= 0.01 hrs
Peak Elev= 248.88' @ 12.53 hrs Surf.Area= 1,665 sf Storage= 447 cf

Plug-Flow detention time= 15.9 min calculated for 0.051 af (100% of inflow)
Center-of-Mass det. time= 15.9 min ( 890.5 - 874.6 )

Volume Invert =~ Avail.Storage Storage Description
#1 248.21 2,498 cf 27.30'W x 61.00'L. x 5.50'H Prismatoid
9,159 cf Overall - 2,915 cf Embedded = 6,244 cf x 40.0% Voids
#2 248.96' 2,915 cf 48.0"D x 58.00'L Horizontal Cylinder x 4 Inside #1

5,413 cf Total Available Storage
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Device Routing invert Outlet Devices

#1 Discarded 248.20' 4.470 in/hr Exfiltration over Surface area above invert
Excluded Surface area = 0 sf
#2  Primary 251.86' 12.0" Vert. Orifice/Grate C= 0.600

iscarded OutFlow Max=0.17 cfs @ 11.99 hrs HW=248.27" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.17 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=248.21" (Free Discharge)
2=Qrifice/Grate ( Controls 0.00 cfs)

Link 1L: COMBINE HYDROGRAPHS

Inflow Area = 11.109 ac, Inflow Depth = 0.00" for 2YR event
Inflow = 0.00cfs@ 0.00 hrs, Volume= 0.000 af
Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
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Subcatchment 1S: CB1

Runoff = 042cfs@ 12.11 hrs, Volume= 0.040 af, Depth= 0.83"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10YR Rainfall=4.70"

Area {sf) CN Description
6,817 98 Paved parking & roofs
18,087 39 >75% Grass cover, Good, HSG A

24,904 55 Weighted Average
18,087 Pervious Area
6,817 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min TC
0.3 79 0.0100 4.91 3.86 Circular Channel (pipe),
Diam= 12.0" Area= 0.8 sf Perim=3.1" r=0.25%
n= 0.012 Concrete pipe, finished

6.3 79 Total

Subcatchment 2S: CB2

Runoff = 0.25 cfs @ 12.11 hrs, Volume= 0.025 af, Depth= 0.78"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 0.00-96.00 hrs, dit= 0.01 hrs
Type Hi 24-hr 10YR Rainfall=4.70"

Area (sf) CN Description
4,842 98 Paved parking & roofs
7,887 39 >75% Grass cover, Good, HSG A
3,942 30 Woods, Good, HSG A
16,671 b4 Weighted Average
11,829 Pervious Area
4,842 Impervious Area
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Tc Length Slope Velocity Capacity Description
(min}  (feel) (ft/ft)  (ft/sec) {cfs)

5.1 48 0.1670 0.16 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.25"

0.1 18 0.2220 2.36 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

0.2 22 0.0900 2.10 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps

0.1 12 0.0420 1.43 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps

0.4 70 0.0200 2.87 Shallow Concentrated Flow,
Paved Kv=20.31ps

0.1 Direct Entry, Min TC

01 48 0.0200 6.95 5.46 Circular Channel (pipe),

Diam= 12.0" Area= 0.8 sf Perim=3.1' r=0.25’
n= 0.012 Concrete pipe, finished

6.1 218 Total
Subcatchment 3S: CB3

Runoff = 077 cfs @ 12.09 hrs, Volume= 0.055 af, Depth= 2.90"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10YR Rainfall=4.70"

Area (sfy CN Description
7,401 98 Paved parking & roofs
2,525 39 >75% Grass cover, Good, HSG A
9,926 83 Weighted Average
2,525 Pervious Area
7,401 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/it)  (ft/sec) (cfs)
6.0 Direct Entry, MIN. TC
0.0 8 0.0100 4.9 3.86 Circular Channel (pipe),
Diam= 12.0" Area= 0.8 sf Perim=3.1"' r=0.25'
n= 0.012 Concrete pipe, finished

8.0 8 Total
Subcatchment 4S: CB4

Runoff = 0.69cfs @ 12.08 hrs, Volume= 0.056 af, Depth= 4.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10YR Rainfall=4.70"

Area {sf) CN Description
6,551 98 Paved parking & roofs
6,551 Impervious Area
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Tc Length Slope Velocity Capacity Description

(min)  (feel) (f/ity  (ft/sec) (cfs)
6.0 Direct Entry, Min TC
0.1 30 0.0100 4.91 3.86 Circular Channel (pipe),
Diam= 12.0" Area= 0.8 sf Perim=3.1" r= 0.25'
n= 0.012 Concrete pipe, finished
6.1 30 Total

Subcatchment 58: CB5

Runoff = 0.56 cfs @ 12.12 hrs, Volume= 0.046 af, Depth= 1.32"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10YR Rainfall=4.70"

Area (sf) CN Description
8,247 98 Paved parking & roofs
2,985 39 >75% Grass cover, Good, HSG A
6,808 30 Woods, Good, HSG A
18,040 63 Weighted Average
9,793 Pervious Area
8,247 Impervious Area

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

5.0 50 0.1830 0.17 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.25"

0.7 92 0.1830 2.14 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

0.4 45 0.1360 1.84 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

0.0 10 1.0000 7.00 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps

0.4 72 0.0200 2.87 Shallow Concentrated Flow,
Paved Kv=20.3 fps

0.3 60 0.0320 3.63 Shallow Concentrated Flow,
Paved Kv=20.3 fps

0.4 115 0.0100 4.91 3.86 Circular Channel (pipe),

Diam= 12.0" Area= 0.8 sf Perim= 3.1" r=0.25'
n= 0.012 Concrete pipe, finished

7.2 444 Total
Subcatchment 6S: CB6

Runoff = 1.02cfs @ 12.08 hrs, Volume= 0.083 af, Depth= 4.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10YR Rainfall=4.70"
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Area (sf) CN Description
9,711 98 Paved parking & roofs
9,711 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min TC
0.0 3 0.0200 6.95 5.46 Circular Channel (pipe),
Diam= 12.0" Area= 0.8 sf Perim=3.1" r=0.25
n= 0.012 Concrete pipe, finished

6.0 3 Total
Subcatchment 7S: CB7

Runoff = 1.02cfs @ 12.09 hrs, Volume= 0.082 af, Depth= 4.35"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt=0.01 hrs
Type !l 24-hr 10YR Rainfall=4.70"

Area (sf) CN Description
9,781 98 Paved parking & roofs
96 39 >75% Grass cover, Good, HSG A
9,877 97 Weighted Average
96 Pervious Area
9,781 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft) (ft/sec) (cfs)
6.0 Direct Entry, Min TC
0.4 120 0.0100 4,91 3.86 Circular Channel (pipe),
Diam= 12.0" Area= 0.8 sf Perim=3.1" r=0.2%'
n= 0.012 Concrete pipe, finished

6.4 120 Total
Subcatchment 8S: CB8

Runoff = 0.67cfs @ 12.15 hrs, Volume= 0.067 af, Depth= 0.95"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10YR Rainfall=4.70"

Area (sf) CN Description
13,406 98 Paved parking & roofs
8,447 39 >75% Grass cover, Good, HSG A
14,855 30 Woods, Good, HSG A
36,708 57 Weighted Average
23,302 Pervious Area
13,406 Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft) (ft/sec) (cfs)

54 50 0.1540 0.15 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.25"

2.1 248 0.1540 1.96 Shaliow Concentrated Flow,
Woodland Kv=5.0 fps

0.0 10 1.0000 7.00 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps

1.2 73 0.0210 1.01 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps

0.4 87 0.0270 3.34 Shallow Concentrated Flow,

- Paved Kv=20.3fps
0.1 35 0.0331 8.94 7.02 Circular Channel (pipe),

Diam= 12.0" Area= 0.8 sf Perim=3.1" r=0.25'
n= 0.012 Concrete pipe, finished

9.2 503 Total
Subcatchment 9S: CB9

Runoff = 0.85cfs@ 12.09 hrs, Volume= 0.068 af, Depth= 4.35"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt=0.01 hrs
Type I 24-hr 10YR Rainfall=4.70"

Area (sf) CN Description
8,051 98 Paved parking & roofs
107 39 >75% Grass cover, Good, HSG A
8,158 97 Weighted Average
107 Pervious Area
8,051 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fit)  (ft/sec) (cfs)
6.0 Direct Entry, MIN. TC
0.3 116 0.0100 5.90 4.63 Circular Channel (pipe),
Diam= 12.0" Area= 0.8 sf Perim=3.1"' r=0.25'
n= 0.010 PVC, smooth interior

6.3 116 Total
Subcatchment 10S: CB10

Runoff = 148 cfs @ 12.09 hrs, Volume= 0.108 af, Depth= 1.82"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10YR Rainfall=4.70"
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Area (sf) CN Description
17,784 98 Paved parking & roofs
3,409 38 >75% Grass cover, Good, HSG A
9,781 30 Woods, Good, HSG A
30,974 70  Weighted Average
13,190 Pervious Area
17,784 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/f)  (ft/sec) (cfs)
6.0 Direct Entry, MIN. TC
0.0 14 0.0100 4.9 3.86 Circular Channel (pipe),
Diam= 12.0" Area= 0.8 sf Perim=3.1' r=0.25
n= 0.012 Concrete pipe, finished

8.0 14 Total
Subcatchment 11S: TR11

Runoff = 091cfs @ 12.12 hrs, Volume= 0.086 af, Depth= 0.89"

Runoff by SCS TR-20 method, UH=S8CS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type Hll 24-hr 10YR Rainfall=4.70"

Area {(sf) CN Description
17,178 98 Paved parking & roofs
17,371 39 >75% Grass cover, Good, HSG A
15,648 30 Woods, Good, HSG A
50,197 56 Weighted Average
33,019 Pervious Area
17,178 Impervious Area
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Te Length Slope Velocity Capacity Description
(min)  (feel) (f/it) (ft/sec) (cfs)

4.9 50 0.2020 0.17 Sheet Flow,
Woods: Light underbrush n= 0.400 P2= 3.25"
0.2 31 0.2020 2.25 Shallow Concentrated Flow,
Woodiand Kv= 5.0 fps
0.2 30 0.1610 2.81 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
0.1 16 0.1250 2.47 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
0.1 15 0.0590 3.64 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
0.3 19 0.0590 1.21 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.1 19 0.31860 2.81 Shallow Concentrated Flow,
Woodland Kv=5.0fps
0.2 10 0.0100 0.70 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
0.0 7 0.1420 2.64 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
1.0 246 0.0050 4.17 3.28 Circular Channel (pipe), TRENCH DRAIN 11

Diam= 12.0" Area= 0.8 sf Perim=3.1' r=0.25
n= 0.010 PVC, smooth interior

7.1 443 Total
Subcatchment 12S: TR12

Runoff = 0.65cfs @ 12.15 hrs, Volume= 0.089 af, Depth= 0.57"

Runoff by SC8 TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type [l 24-hr 10YR Rainfall=4.70"

Area (sf) CN Description
20,701 98 Paved parking & roofs
19,744 39 >75% Grass cover, Good, HSG A
40,298 30 Woods, Good, HSG A
80,743 50 Weighted Average
60,042 Pervious Area
20,701 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fuft)  (ft/sec) (cfs)
6.0 Direct Entry, MIN. TC.
1.1 274 0.0050 417 3.28 Circular Channel (pipe),
Diam= 12.0" Area= 0.8 sf Perim=3.1" r=0.25'
n=0.010 PVC, smooth interior

7.1 274 Total



UC1502-POST Type Ill 24-hr 10YR Rainfall=4.70"

Prepared by {enter your company name here} Page 26
HydroCAD® 8.00 s/n 001535 © 2006 HydroCAD Software Solutions LLC 9/13/2021

Subcatchment 138: TR13

Runoff = 047 cfs @ 12.16 hrs, Volume= 0.070 af, Depth= 0.53"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10YR Rainfall=4.70"

Area (sf) CN Description
18,951 98 Paved parking & roofs
6,647 39 >75% Grass cover, Good, HSG A
44,011 30 Woods, Good, HSG A
69,609 49 Weighted Average
50,658 Pervious Area
18,951 Impervious Area

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

2.8 50 0.1170 0.30 Sheet Flow,
Grass: Short n=0.150 P2=3.25"
0.3 48 0.1170 2.39 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
1.8 185 0.1170 1.71 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.0 9 0.2220 3.30 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
0.1 18 0.1000 2.21 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
1.0 Direct Entry, Min TC
0.9 226 0.0050 417 3.28 Circular Channel (pipe),

Diam= 12.0" Area= 0.8 sf Perim=3.1" r=0.25
n= 0.010 PVC, smooth interior

6.9 536 Total
Subcatchment 17S: S17

Runoff = 0.03cfs @ 14.75 hrs, Volume= 0.022 af, Depth= 0.12"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type lil 24-hr 10YR Rainfall=4.70"

Area (sf) CN Description
82,033 39 >75% Grass cover, Good, HSG A
14,802 30 Woods, Good, HSG A

96,935 38 Weighted Average
96,935 Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) _ (feet) (fift)  (ft/sec) (cfs)
46 35 0.1140 0.13 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.25"
1.2 15 0.5710 0.20 Sheet Flow,
Woods: Light underbrush n= 0.400 P2= 3.25"
0.1 20 0.5710 3.78 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.1 21 0.2860 2.67 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.7 72 0.1110 1.67 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
1.3 86 0.0470 1.08 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.6 75 0.1840 2.14 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.3 23 0.0800 1.41 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.1 44 0.0250 7.77 6.10 Circular Channel (pipe), XCB1-XDMH1

Diam= 12.0" Area= 0.8 sf Perim= 3.1' r=0.25'
n= 0.012 Concrete pipe, finished

9.0 391 Total
Subcatchment 18S: S18

Runoff = 0.00cfs @ 21.56 hrs, Volume= 0.001 af, Depth= 0.02"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10YR Rainfall=4.70"

Area (sf) CN Description
4614 39 >75% Grass cover, Good, HSG A
10,309 30 Woods, Good, HSG A
14,923 33 Weighted Average
14,923 Pervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feel) (fi/ft)y  (ft/sec) (cfs)

0.6 13 0.3080 0.34 Sheet Flow,
Grass: Short n=0.150 P2=3.25"
1.2 17 0.1180 0.24 Sheet Flow,
Grass: Short n=0.150 P2=3.25"
0.4 4 0.5000 0.15 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.25"
0.5 16 0.7690 0.51 Sheet Flow,
Grass: Short n=0.150 P2=3.25"
0.1 57 0.8770 6.56 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
3.2 Direct Entry, Min TC
0.1 44 0.0250 7.77 6.10 Circular Channel (pipe), XCB1-XDMH1

Diam= 12.0" Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.012 Concrete pipe, finished

6.1 151 Total

Reach 1R: DMH1 - DMH2

Inflow Area = 1.182 ac, Inflow Depth = 1.22" for 10YR event
inflow = 142 cfs @ 12.10 hrs, Volume= 0.120 af
Outflow = 142 cfs @ 12.11 hrs, Volume= 0.120 af, Atten=0%, Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.69 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 1.73 fps, Avg. Travel Time= 0.6 min

Peak Storage= 20 cf @ 12.10 hrs, Average Depth at Peak Storage= 0.41'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 4.03 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished
Length= 67.0' Slope=0.0109"/
Inlet Invert= 255.08', Outlet Invert= 254.35'

Reach 3R: DMH3-HEADER

Inflow Area = 1.333 ac, Inflow Depth = 1.58" for 10YR event
inflow = 2.09cfs @ 12.10 hrs, Volume= 0.176 af
Outflow = 2.09cfs @ 12.10 hrs, Volume= 0.176 af, Atten=0%, Lag= 0.2 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.75 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.89 fps, Avg. Travel Time= 0.3 min

Peak Storage= 11 cf @ 12.10 hrs, Average Depth at Peak Storage= 0.47'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 4.63 cfs

12.0" Diameter Pipe, n=0.010 PVC, smooth interior
Length= 30.0' Slope= 0.0100 "/
Inlet Invert= 254.25', Outlet Invert= 253.95'

Reach 4R: DMH4 DMH5

Inflow Area = 3.006 ac, Inflow Depth= 0.70" for 10YR event
Inflow = 1.54cfs @ 12.14 hrs, Volume= 0.174 af
Outflow = 154 cfs @ 12.14 hrs, Volume= 0.174 af, Atten= 0%, Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.92 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 3.28 fps, Avg. Travel Time= 0.4 min

Peak Storage= 16 cf @ 12.14 hrs, Average Depth at Peak Storage= 0.33'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 6.69 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished
Length=72.0' Slope= 0.0300 '/
Inlet Invert= 256.46', Qutlet Invert= 254.30'

Reach 5R: DMH5 DMH6

Inflow Area = 3.006 ac, Inflow Depth = 0.70" for 10YR event
Inflow = 154 cfs @ 12.14 hrs, Volume= 0.174 af
Qutflow = 1.54cfs @ 12.14 hrs, Volume= 0.174 af, Atten= 0%, Lag= 0.2 min



UC1502-POST Type Ill 24-hr 10YR Rainfall=4.70"

Prepared by {enter your company name here} Page 30
HydroCAD® 8.00 s/n 001535 © 2006 HydroCAD Software Solutions LLC 9/13/2021

Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 7.67 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 3.62 fps, Avg. Travel Time= 0.3 min

Peak Storage= 12 c¢f @ 12.14 hrs, Average Depth at Peak Storage= 0.30'
Bank-Full Depth= 1.00', Capacity at Bank-Full=7.72 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished
Length= 61.0' Slope= 0.0400 /'
Inlet Invert= 254.20", Outlet Invert= 251.76'

Reach 6R: DMH6 MANIFOLD

Inflow Area = 3.008 ac, Inflow Depth = 0.70" for 10YR event
Inflow = 154 cfs @ 12.14 hrs, Volume= 0.174 af
Qutflow = 1.54 cfs @ 12.15 hrs, Volume= 0.174 af, Atten= 0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.81 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 3.23 fps, Avg. Travel Time= 0.1 min

Peak Storage= 4 cf @ 12.14 hrs, Average Depth at Peak Storage= 0.33'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 6.55 cfs

12.0" Diameter Pipe, n=0.010 PVC, smooth interior
Length= 18.0' Slope= 0.0200 '/
Inlet Invert= 251.66', Outlet Invert= 251.30'

Reach 7R: DMH7 MANIFOLD

Inflow Area = 0.450 ac, Inflow Depth = 4.41" for 10YR event
Inflow = 2.04cfs @ 12.09 hrs, Volume= 0.165 af
Outflow = 2.04cfs@ 12.09 hrs, Volume= 0.165 af, Atten=0%, Lag= 0.1 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.63 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.20 fps, Avg. Trave! Time= 0.2 min

Peak Storage= 6 cf @ 12.09 hrs, Average Depth at Peak Storage= 0.41'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 5.67 cfs

12.0" Diameter Pipe, n=0.010 PVC, smooth interior
Length= 20.0' Slope= 0.0150 "/
Inlet Invert= 251.60', Outlet Invert= 251.30'

Reach 8R: DMH8 DMH 7

Inflow Area = 0.450 ac, Inflow Depth = 4.41" for 10YR event
inflow = 2.04cfs @ 12.09 hrs, Volume= 0.165 af
Outflow = 204cfs @ 12.09 hrs, Volume= 0.165 af, Atten= 0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.45 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.14 fps, Avg. Travel Time= 0.2 min

Peak Storage= 10 c¢f @ 12.09 hrs, Average Depth at Peak Storage= 0.42'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 5.46 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished
Length= 30.0' Slope= 0.0200 /'
inlet Invert= 252.30", OQutlet Invert= 251.70'

Reach 9R: DMH9 DMH10

inflow Area = 1.598 ac, Inflow Depth= 0.53" for 10YR event
Inflow = 0.47 cfs @ 12.16 hrs, Volume= 0.070 af
Outflow = 0.47 cfs @ 12.17 hrs, Volume= 0.070 af, Atten=0%, Lag= 0.6 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.42 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 2.83 fps, Avg. Travel Time= 0.6 min

Peak Storage= 9 cf @ 12.16 hrs, Average Depth at Peak Storage= 0.17'
Bank-Full Depth= 1.00', Capacity at Bank-Full=7.72 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished
Length= 103.0' Slope= 0.0400 '
Inlet Invert= 256.56', Outlet Invert= 252.44'

Reach 10R: DMH10 POND2

inflow Area = 2.628 ac, Inflow Depth = 0.93" for 10YR event
Inflow = 1.83cfs @ 12.13 hrs, Volume= 0.205 af
Outflow = 1.83cfs @ 12.13 hrs, Volume= 0.205 af, Atten= 0%, Lag=0.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.50 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.33 fps, Avg. Travel Time= 0.3 min

Peak Storage= 13 ¢f @ 12.13 hrs, Average Depth at Peak Storage= 0.39'
Bank-Full Depth= 1.00", Capacity at Bank-Full= 5.74 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished
Length= 47.0' Slope= 0.0221"/'
Inlet Invert= 252.34', Qutlet Invert= 251.30'

Reach 11R: DMH11-FES

Inflow Area = 1.747 ac, Inflow Depth = 0.00" for 10YR event
Iinflow = 0.00cfs@ 0.00 hrs, Volume= 0.000 af
Quiflow = 0.00cfs @ 0.00 hrs, Volume= 0.000 af, Atten=0%, Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.00 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps, Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs, Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 1.00", Capacity at Bank-Full= 8.63 cfs

12.0" Diameter Pipe, n= 0.012 Concrete pipe, finished

Length= 37.0' Slope= 0.0500""
Inlet Invert= 247.85', OQutlet Invert= 246.00'

Reach 12R: DMH12-PIPE END

Inflow Area = 6.084 ac, Inflow Depth = 0.00" for 10YR event
Inflow = 0.00cfs @ 0.00 hrs, Volume= 0.000 af
Outflow = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.00 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps, Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs, Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 8.63 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished

Length= 26.0' Slope= 0.0500 '/
inlet Invert= 243.30', Cutlet Invert= 242.00'

Reach 13R: DMH13-PIPE END

Inflow Area = 0.711 ac, Inflow Depth= 0.00" for 10YR event
Inflow = 0.00cfs@ 0.00 hrs, Volume= 0.000 af
Outflow = 0.00cfs @ 0.00 hrs, Volume= 0.000 af, Atten=0%, Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.00 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps, Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs, Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 8.63 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished

Length= 18.0' Slope= 0.0500"
inlet Invert= 242.90", Outlet Invert= 242.00'

Pond 1P: POND 1

Inflow Area = 1.747 ac, Inflow Depth = 1.52" for 10YR event

Inflow = 265cfs @ 12.11 hrs, Volume= 0.221 af

Qutflow = 0.88cfs @ 11.97 hrs, Volume= 0.221 af, Atten=67%, Lag= 0.0 min
Discarded = 0.88cfs @ 11.97 hrs, Volume= 0.221 af

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

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 251.43' @ 12.47 hrs Surf.Area= 0.046 ac Storage= 0.032 af

Plug-Flow detention time= 7.4 min calculated for 0.221 af (100% of inflow)
Center-of-Mass det. time= 7.4 min ( 843.3 - 835.9)

Volume Invert  Avail.Storage Storage Description
#1 249.80' 0.068 af 27.30'W x 73.00'L. x 5.50'H Prismatoid
0.252 af Overall - 0.081 af Embedded = 0.171 af x 40.0% Voids
#2 251.05' 0.081 af 48.0"D x 70.00'L Horizontal Cylinder x 4 Inside #1

0.149 af Total Available Storage

Device Routing invert Outlet Devices
#1  Discarded 249.70° 19.110 in/hr Exfiltration over Surface area above invert
Excluded Surface area = 0.000 ac
#2  Primary 253.95' 12.0" Vert. Orifice/Grate X 2.00 C= 0.600

iscarded OutFlow Max=0.88 cfs @ 11.97 hrs HW=249.86" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.88 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=249.80" (Free Discharge)
T 2=Orifice/Grate ( Controls 0.00 cfs)
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Pond 2P: POND 2

Inflow Area = 6.084 ac, Inflow Depth= 1.07" for 10YR event

Inflow = 519cfs @ 12.12 hrs, Volume= 0.544 af

Qutflow = 1.92cfs @ 12.01 hrs, Volume= 0.544 af, Atten=63%, Lag= 0.0 min
Discarded = 1.92cfs @ 12.01 hrs, Volume= 0.544 af

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

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 248.49' @ 12.52 hrs Surf.Area= 5,460 sf Storage= 2,956 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 6.8 min (851.6 - 844.8)

Volume Invert Avail.Storage Storage Description
#1 247 .15' 8,051 cf 27.30'W x 200.00'L. x 5.50'H Prismatoid
30,030 cf Overall - 9,902 cf Embedded = 20,128 ¢f x 40.0% Voids
#2 248.40' 9,802 cf 48.0"D x 197.00'L. Horizontal Cylinder x 4 Inside #1

17,953 cf Total Available Storage

Device Routing Invert Outlet Devices
#1  Discarded 247.10° 15.200 in/hr Exfiltration over Surface area above invert
Excluded Surface area = 0 sf
#2  Primary 251.30" 12.0" Vert. Orifice/Grate X 3.00 C=0.600

Discarded OutFlow Max=1.92 cfs @ 12.01 hrs HW=247.21" (Free Discharge)
T 1=Exfiltration (Exfiltration Controls 1.92 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=247.15" (Free Discharge)
2=0rifice/Grate ( Controls 0.00 cfs)

Pond 3P: POND 2

Inflow Area = 0.711 ac, Inflow Depth = 1.82" for 10YR event

Inflow = 148 cfs @ 12.09 hrs, Volume= 0.108 af

Qutflow = 017 cfs @ 11.75 hrs, Volume= 0.108 af, Atten= 88%, Lag= 0.0 min
Discarded = 0.17cfs @ 11.75 hrs, Volume= 0.108 af

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

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 250.04' @ 12.98 hrs Surf.Area= 1,665 sf Storage= 1,603 cf

Plug-Flow detention time= 78.9 min calculated for 0.108 af (100% of inflow)
Center-of-Mass det. time= 78.9 min (929.9 - 851.1)

Volume Invert Avail.Storage Storage Description
#1 24821 2,498 cf 27.30'W x 61.00'L. x 5.50'H Prismatoid
9,159 cf Overall - 2,915 cf Embedded = 6,244 cf x 40.0% Voids
#2 248.96' 2,915 c¢f 48.0"D x 58.00'L Horizontal Cylinder x 4 Inside #1

5,413 cf Total Available Storage
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Device Routing Invert Outlet Devices

#1 Discarded 248.20' 4.470 in/hr Exfiltration over Surface area above invert
Excluded Surface area = 0 sf
#2  Primary 251.86' 12.0" Vert. Orifice/Grate C= 0.600

iscarded OutFlow Max=0.17 c¢fs @ 11.75 hrs HW=248.27" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.17 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=248.21" (Free Discharge)
T 2=0Orifice/Grate { Controls 0.00 cfs)

Link 1L: COMBINE HYDROGRAPHS

Inflow Area = 11.109 ac, Inflow Depth = 0.02" for 10YR event
Inflow = 0.03cfs @ 14.75 hrs, Volume= 0.022 af
Primary = 0.03cfs @ 14.75 hrs, Volume= 0.022 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs



100 YR POST-DEVELOPMENT
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Subcatchment 1S: CB1

Runoff = 1.23cfs @ 12.10 hrs, Volume= 0.095 af, Depth= 2.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100YR Rainfall=6.80"

Area (sf) CN Description
86,817 98 Paved parking & roofs
18,087 39 >75% Grass cover, Good, HSG A

24,904 55 Weighted Average
18,087 Pervious Area
6,817 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fit)  (ft/sec) {cfs)
6.0 Direct Entry, Min TC
0.3 79 0.0100 4.91 3.86 Circular Channel (pipe),
Diam= 12.0" Area= 0.8 sf Perim=3.1" r=0.25'
n= 0.012 Concrete pipe, finished

6.3 79 Total

Subcatchment 2S: CB2

Runoff = 0.78cfs @ 12.10 hrs, Volume= 0.061 af, Depth= 1.91"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type Hll 24-hr 100YR Rainfall=6.80"

Area (sf) CN  Description
4,842 98 Paved parking & roofs
7,887 39 >75% Grass cover, Good, HSG A
3,942 30  Woods, Good, HSG A
16,671 54  Weighted Average
11,829 Pervious Area
4,842 Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.1 48 0.1670 0.16 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.25"
0.1 18 0.2220 2.36 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.2 22 0.0900 2.10 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
0.1 12 0.0420 1.43 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
0.4 70 0.0200 2.87 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.1 Direct Entry, Min TC
0.1 48 0.0200 6.95 5.46 Circular Channel (pipe),

Diam= 12.0" Area= 0.8 sf Perim= 3.1' r=0.25
n= 0.012 Concrete pipe, finished

6.1 218 Total
Subcatchment 3S: CB3

Runoff = 1.27 cfs @ 12.09 hrs, Volume= 0.092 af, Depth= 4.84"

Runoff by SCS TR-20 method, UH=8SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type 11l 24-hr 100YR Rainfall=6.80"

Area (sf) CN Description
7,401 98 Paved parking & roofs
2,625 39 >75% Grass cover, Good, HSG A
9,926 83 Weighted Average
2,525 Pervious Area
7,401 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fuft)  (ft/sec) {cfs)
6.0 Direct Entry, MIN. TC
0.0 8 0.0100 4.91 3.86 Circular Channel (pipe),
Diam= 12.0" Area= 0.8 sf Perim=3.1' r=0.28'
n= 0.012 Concrete pipe, finished

6.0 8 Total
Subcatchment 4S: CB4

Runoff = 1.00cfs @ 12.08 hrs, Volume= 0.082 af, Depth= 6.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 100YR Rainfall=6.80"

Area (sf) CN Description
6,551 98 Paved parking & roofs
6,551 Impervious Area




UC1502-POST Type Il 24-hr 100YR Rainfall=6.80"

Prepared by {enter your company name here} Page 57
HydroCAD® 8.00 s/n 001535 © 2006 HydroCAD Software Solutions LLC 9/13/2021

Tc Length Slope Velocity Capacity Description
{(min)  (feeb) (fft)y  (ft/sec) (cfs)
6.0 Direct Entry, Min TC
0.1 30 0.0100 4.91 3.86 Circular Channel (pipe),
Diam= 12.0" Area= 0.8 sf Perim=3.1"' r=0.25'
n= 0.012 Concrete pipe, finished

6.1 30 Total
Subcatchment 5S: CB5

Runoff = 1.26cfs @ 12.11 hrs, Volume= 0.095 af, Depth= 2.75"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-86.00 hrs, dt= 0.01 hrs
Type HI 24-hr 100YR Rainfall=6.80"

Area (sf) CN  Description
8,247 98 Paved parking & roofs
2,985 39 >75% Grass cover, Good, HSG A
6,808 30 Woods, Good, HSG A
18,040 63 Weighted Average
9,793 Pervious Area
8,247 Impervious Area

Tc Length Slope Velocity Capacity Description

{(min)  (feetl) (ft/ft)  (ft/sec) (cfs)

50 50 0.1830 0.17 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.25"

0.7 92 0.1830 2.14 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

0.4 45 0.1360 1.84 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

0.0 10 1.0000 7.00 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps

0.4 72 0.0200 2.87 Shallow Concentrated Flow,
Paved Kv=20.3 fps

0.3 60 0.0320 3.63 Shallow Concentrated Flow,
Paved Kv=20.3 fps

0.4 115 0.0100 4.91 3.86 Circular Channel (pipe),

Diam= 12.0" Area= 0.8 sf Perim=3.1" r=0.25'
n= 0.012 Concrete pipe, finished

7.2 444 Total
Subcatchment 6S: CB6

Runoff = 149 cfs @ 12.08 hrs, Volume= 0.122 af, Depth= 6.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type Hl 24-hr 100YR Rainfall=6.80"
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Area (sf) CN Description
9,711 98 Paved parking & roofs
9,71 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min TC
0.0 3 0.0200 6.95 5.46 Circular Channel (pipe),
Diam= 12.0" Area= 0.8 sf Perim=3.1" r=0.25'
n= 0.012 Concrete pipe, finished

6.0 3 Total
Subcatchment 7S: CB7

Runoff = 149cfs @ 12.09 hrs, Volume= 0.122 af, Depth= 6.44"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type Hll 24-hr 100YR Rainfall=6.80"

Area (sf) CN Description
9,781 98 Paved parking & roofs
96 39 >75% Grass cover, Good, HSG A
9,877 97 Weighted Average
96 Pervious Area
9,781 Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (fi/sec) (cfs)
6.0 Direct Entry, Min TC
0.4 120 0.0100 4.91 3.86 Circular Channel (pipe),

Diam= 12.0" Area= 0.8 sf Perim=3.1" r=0.2%'
n= 0.012 Concrete pipe, finished

6.4 120 Total
Subcatchment 8S: CB8

Runoff = 1.82cfs @ 12.14 hrs, Volume= 0.153 af, Depth= 2.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100YR Rainfall=6.80"

Area (sf) CN Description
13,406 98 Paved parking & roofs
8,447 39 >75% Grass cover, Good, HSG A
14,855 30 Woods, Good, HSG A
36,708 57 Weighted Average
23,302 Pervious Area
13,406 Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/fit)  (ft/sec) (cfs)

5.4 50 0.1540 0.15 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.25"
2.1 248 0.1540 1.96 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.0 10 1.0000 7.00 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
1.2 73 0.0210 1.01 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
04 87 0.0270 3.34 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.1 35 0.0331 8.94 7.02 Circular Channel (pipe),

Diam= 12.0" Area= 0.8 sf Perim= 3.1 r= 0.25'
n= 0.012 Concrete pipe, finished

8.2 503 Total
Subcatchment 9S: CB9

Runoff = 1.23cfs @ 12.09 hrs, Volume= 0.101 af, Depth= 6.44"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100YR Rainfall=6.80"

Area (sf) CN Description
8,051 98 Paved parking & roofs
107 39 >75% Grass cover, Good, HSG A
8,158 97 Weighted Average
107 Pervious Area
8,051 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, MIN. TC
0.3 116 0.0100 5.90 4.63 Circular Channel (pipe),
Diam= 12.0" Area= 0.8 sf Perim=3.1' r= (.25’
n=0.010 PVC, smooth interior

6.3 116 Total
Subcatchment 10S: CB10

Runoff = 2.88cfs @ 12.09 hrs, Volume= 0.205 af, Depth= 3.45"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100YR Rainfall=6.80"
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Area {(sf) CN Description
17,784 98 Paved parking & roofs
3,409 39 >75% Grass cover, Good, HSG A
9,781 30  Woods, Good, HSG A
30,974 70 Weighted Average
13,190 Pervious Area
17,784 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, MIN. TC
0.0 14 0.0100 4.91 3.86 Circular Channel (pipe),
Diam= 12.0" Area= 0.8 sf Perim=3.1" r= 0.25'
n= 0.012 Concrete pipe, finished

6.0 14 Total
Subcatchment 11S: TR11

Runoff = 254 cfs@ 12.11 hrs, Volume= 0.201 af, Depth= 2.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type 11l 24-hr 100YR Rainfall=6.80"

Area {sf) CN Description
17,178 98 Paved parking & roofs
17,371 39 >75% Grass cover, Good, HSG A
15,648 30 Woods, Good, HSG A
50,197 56 Weighted Average
33,019 Pervious Area
17,178 Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feel) (ft/ft)  (ft/sec) (cfs)

4.9 50 0.2020 0.17 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.25"

0.2 31 0.2020 2.25 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

0.2 30 0.1610 2.81 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps

0.1 16 0.1250 2.47 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps

0.1 15 0.0590 3.64 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps

0.3 19 0.0590 1.21 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

0.1 18 0.3160 2.81 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

0.2 10 0.0100 0.70 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps

0.0 7 0.1420 2.64 Shallow Concentrated Flow,

Short Grass Pasture Kv=7.0 fps
1.0 246 0.0050 417 3.28 Circular Channel (pipe), TRENCH DRAIN 11
Diam= 12.0" Area= 0.8 sf Perim=3.1' r=0.28'
n=0.010 PVC, smooth interior

7.1 443 Total
Subcatchment 12S: TR12

Runoff = 2.78 cfs @ 12.12 hrs, Volume= 0.240 af, Depth= 1.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type lil 24-hr 100YR Rainfall=6.80"

Area (sf) CN Description
20,701 98 Paved parking & roofs
19,744 39 >75% Grass cover, Good, HSG A
40,298 30 Woods, Good, HSG A
80,743 50 Weighted Average
60,042 Pervious Area
20,701 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)___ (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, MIN. TC.
1.1 274 0.0050 417 3.28 Circular Channel (pipe),
Diam= 12.0" Area= 0.8 sf Perim=3.1" r=0.25'
n= 0.010 PVC, smooth interior

7.1 274 Total
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Subcatchment 13S: TR13

Runoff = 223cfs @ 12.12 hrs, Volume= 0.196 af, Depth= 1.47"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-86.00 hrs, dt=0.01 hrs
Type Ill 24-hr 100YR Rainfall=6.80"

Area (sf) CN Description
18,951 98 Paved parking & roofs
6,647 39 >75% Grass cover, Good, HSG A
44,011 30 Woods, Good, HSG A
69,609 49 Weighted Average
50,658 Pervious Area
18,951 Impervious Area

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

2.8 50 0.1170 0.30 Sheet Flow,
Grass: Short n=0.150 P2= 3.25"
0.3 48 0.1170 2.39 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
1.8 185 0.1170 1.71 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.0 9 0.2220 3.30 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
0.1 18 0.1000 2.21 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
1.0 Direct Entry, Min TC
0.9 226 0.0050 417 3.28 Circular Channel (pipe),

Diam= 12.0" Area= 0.8 sf Perim=3.1" r=0.25
n= 0.010 PVC, smooth interior

6.9 536 Total
Subcatchment 17S: $17

Runoff = 0.63cfs @ 12.35 hrs, Volume= 0.117 af, Depth= 0.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100YR Rainfall=6.80"

Area (sf) CN Description
82,033 39 >75% Grass cover, Good, HSG A
14,802 30 Woods, Good, HSG A
96,935 38 Weighted Average
96,935 Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feetl) (fft) (ft/sec) (cfs)

4.6 35 0.1140 0.13 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.25"
1.2 15 0.5710 0.20 Sheet Flow,
_ Woods: Light underbrush n= 0.400 P2= 3.25"
0.1 20 0.5710 3.78 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.1 21 0.2860 2.67 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.7 72 01110 1.67 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
1.3 86 0.0470 1.08 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.6 75 0.1840 2.14 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.3 23 0.0800 1.41 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.1 44 0.0250 7.77 6.10 Circular Channel (pipe), XCB1-XDMH1

Diam= 12.0" Area= 0.8 sf Perim=3.1' r= 0.25'
n= 0.012 Concrete pipe, finished

9.0 391 Total
Subcatchment 18S: S18

Runoff = 0.03cfs @ 12.44 hrs, Volume= 0.009 af, Depth= 0.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type I 24-hr 100YR Rainfall=6.80"

Area (sf) CN Description
4,614 39 >75% Grass cover, Good, HSG A
10,309 30 Woods, Good, HSG A
14,923 33 Weighted Average
14,923 Pervious Area
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Tc Length Slope Velocity Capacity Description
{min) (feel) (ft/ft)  (ft/sec) (cfs)
0.6 13 0.3080 0.34 Sheet Flow,
Grass: Short n=0.150 P2= 3.25"
1.2 17 0.1180 0.24 Sheet Flow,
Grass: Short n=0.150 P2=3.25"
0.4 4 0.5000 0.15 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.25"
0.5 16 0.7690 0.51 Sheet Flow,
Grass: Short n=0.150 P2=3.25"
0.1 57 0.8770 6.56 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
3.2 Direct Entry, Min TC
0.1 44 0.0250 7.77 6.10 Circular Channel (pipe), XCB1-XDMH1

Diam= 12.0" Area= 0.8 sf Perim=3.1" r=0.25'
n= 0.012 Concrete pipe, finished

6.1 151 Total

Reach 1R: DMH1 - DMH2

Inflow Area = 1.182 ac, Inflow Depth= 2.52" for 100YR event
Inflow = 3.27cfs @ 12.10 hrs, Volume= 0.248 af
Qutflow = 3.26cfs @ 12.10 hrs, Volume= 0.248 af, Atten= 0%, Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.71 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 2.01 fps, Avg. Travel Time= 0.6 min

Peak Storage= 38 ¢f @ 12.10 hrs, Average Depth at Peak Storage= 0.68'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 4.03 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished
Length= 67.0' Slope=0.0108 "/
Inlet Invert= 255.08', Outlet Invert= 254.35'

Reach 3R: DMH3-HEADER

Inflow Area =
Inflow = 424 cfs @ 12.10 hrs, Volume= 0.330 af

1.333 ac, Inflow Depth = 2.97" for 100YR event

Outflow 424 cfs @ 12.10 hrs, Volume= 0.330 af, Atten= 0%, Lag= 0.1 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.69 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.22 fps, Avg. Travel Time= 0.2 min

Peak Storage= 19 c¢f @ 12.10 hrs, Average Depth at Peak Storage= 0.75'
Bank-Full Depth= 1.00", Capacity at Bank-Full= 4.63 cfs

12.0" Diameter Pipe, n=0.010 PVC, smooth interior
Length= 30.0' Slope=0.0100""
Inlet Invert= 254.25', Outlet Invert= 253.95'

Reach 4R: DMH4 DMHS5

inflow Area = 3.006 ac, Inflow Depth = 1.76" for 100YR event
Inflow = 5.32cfs @ 12.11 hrs, Volume= 0.441 af
Outflow = 531 cfs @ 12.12 hrs, Volume= 0.441 af, Atten= 0%, Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 9.45 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 4.04 fps, Avg. Travel Time= 0.3 min

Peak Storage= 41 cf @ 12.12 hrs, Average Depth at Peak Storage= 0.67'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 6.69 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished
Length=72.0' Slope= 0.0300 "/
Inlet Invert= 256.46', Outlet Invert= 254.30'

Reach 5R: DMH5 DMH6

inflow Area = 3.006 ac, Inflow Depth = 1.76" for 100YR event
inflow = 531cfs@ 12.12 hrs, Volume= 0.441 af
Outflow = 531cfs @ 12.12 hrs, Volume= 0.441 af, Atten= 0%, Lag= 0.2 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 10.60 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 4.47 fps, Avg. Travel Time= 0.2 min

Peak Storage= 31 ¢f @ 12.12 hrs, Average Depth at Peak Storage= 0.61'
Bank-Full Depth= 1.00', Capacity at Bank-Full=7.72 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished
Length=61.0' Slope= 0.0400"/
Inlet Invert= 254.20', Outlet Invert= 251.76'

Reach 6R: DMH8 MANIFOLD

Inflow Area = 3.006 ac, Inflow Depth = 1.76" for 100YR event
Inflow = 531cfs @ 12.12 hrs, Volume= 0.441 af
Outflow = 531cfs @ 12.12 hrs, Volume= 0.441 af, Atten= 0%, Lag=0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 9.29 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 3.98 fps, Avg. Travel Time= 0.1 min

Peak Storage= 10 ¢f @ 12.12 hrs, Average Depth at Peak Storage= 0.68'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 6.55 cfs

12.0" Diameter Pipe, n=0.010 PVC, smooth interior
Length= 18.0' Slope= 0.0200 '/
inlet Invert= 251.66", Outlet Invert= 251.30'

Reach 7R: DMH7 MANIFOLD

Inflow Area = 0.450 ac, Inflow Depth = 6.50" for 100YR event
Inflow = 2.97cfs @ 12.09 hrs, Volume= 0.244 of
Qutflow = 2.97 cfs @ 12.09 hrs, Volume= 0.244 af, Atten= 0%, Lag= 0.1 min
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Routing by Stor-ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 7.30 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 2.47 fps, Avg. Travel Time= 0.1 min

Peak Storage= 8 c¢f @ 12.09 hrs, Average Depth at Peak Storage= 0.5%'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 5.67 cfs

12.0" Diameter Pipe, n=0.010 PVC, smooth interior
Length= 20.0' Slope=0.0150""
Inlet Invert= 251.60', Outlet Invert= 251.30'

Reach 8R: DMHS8 DMH 7

Inflow Area = 0.450 ac, Inflow Depth = 6.50" for 100YR event
Inflow = 297 cfs @ 12.09 hrs, Volume= 0.244 af
Outflow = 297 cfs @ 12.09 hrs, Volume= 0.244 af, Atten= 0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 7.10 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.41 fps, Avg. Travel Time= 0.2 min

Peak Storage= 13 cf @ 12.09 hrs, Average Depth at Peak Storage= 0.53'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 5.46 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished
Length= 30.0' Slope= 0.0200 "'
Inlet Invert= 252.30', Outlet Invert= 251.70'

Reach 9R: DMH9 DMH10

inflow Area = 1.598 ac, Inflow Depth= 1.47" for 100YR event
Inflow = 2.23cfs @ 12.12 hrs, Volume= 0.196 af
Outflow = 223cfs @ 12.12 hrs, Volume= 0.196 af, Atten= 0%, Lag= 0.4 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 8.51 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 3.66 fps, Avg. Travel Time= 0.5 min

Peak Storage= 27 cf @ 12.12 hrs, Average Depth at Peak Storage= 0.37'
Bank-Full Depth= 1.00', Capacity at Bank-Full=7.72 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished
Length= 103.0' Slope= 0.0400 /'
Inlet Invert= 256.56', Outlet Invert= 252.44'

Reach 10R: DMiH10 POND2

inflow Area = 2.628 ac, Inflow Depth= 2.05" for 100YR event
Inflow = 515¢fs @ 12.12 hrs, Volume= 0.450 af
Outflow = 515c¢fs @ 12.12 hrs, Volume= 0.450 af, Atten=0%, Lag= 0.2 min

Routing by Stor-ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 8.27 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.81 fps, Avg. Travel Time= 0.3 min

Peak Storage= 29 cf @ 12.12 hrs, Average Depth at Peak Storage= 0.74'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 5.74 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished
Length=47.0" Slope= 0.0221
Inlet Invert= 252.34', Outlet Invert= 251.30'

Reach 11R: DMH11-FES

Inflow Area = 1.747 ac, Inflow Depth = 0.01" for 100YR event
Inflow = 0.07cfs @ 12.61 hrs, Volume= 0.001 af
Outflow = 0.07cfs @ 12.61 hrs, Volume= 0.001 af, Atten=0%, Lag= 0.3 min



UC1502-POST Type Il 24-hr 100YR Rainfall=6.80"

Prepared by {enter your company name here} Page 69
HydroCAD® 8.00 s/n 001535 © 2006 HydroCAD Software Solutions LLC 9/13/2021

Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, di= 0.01 hrs
Max. Velocity= 3.38 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 2.46 fps, Avg. Travel Time= 0.3 min

Peak Storage= 1 cf @ 12.61 hrs, Average Depth at Peak Storage= 0.07'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 8.63 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished
Length= 37.0' Slope= 0.0500 '
Inlet Invert= 247.85', Outlet Invert= 246.00'

Reach 12R: DMH12-PIPE END

Inflow Area = 6.084 ac, Inflow Depth = 0.00" for 100YR event
Inflow = 0.07 cfs @ 12.87 hrs, Volume= 0.002 af
Cutflow = 0.07cfs @ 12.87 hrs, Volume= 0.002 af, Atten= 0%, Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.38 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.63 fps, Avg. Travel Time= 0.2 min

Peak Storage= 1 cf @ 12.87 hrs, Average Depth at Peak Storage= 0.07'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 8.63 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished
Length= 26.0' Slope= 0.0500 "/
Inlet Invert= 243.30', Outlet Invert= 242.00'

Reach 13R: DMH13-PIPE END

Inflow Area = 0.711 ac, Inflow Depth= 0.11" for 100YR event
Inflow = 0.07 cfs @ 13.44 hrs, Volume= 0.006 af
Outflow = 0.07cfs @ 13.44 hrs, Volume= 0.006 af, Atten= 0%, Lag= 0.2 min
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Routing by Stor-ind+Trans method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.26 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.43 fps, Avg. Travel Time= 0.1 min

Peak Storage= 0 cf @ 13.44 hrs, Average Depth at Peak Storage= 0.06'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 8.63 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished
Length= 18.0' Slope= 0.0500 /'
inlet Invert= 242.90', Qutlet Invert= 242.00'

Pond 1P: POND 1

Inflow Area = 1.747 ac, inflow Depth= 2.92" for 100YR event

Inflow = 549 cfs @ 12.10 hrs, Volume= 0.425 af

Outflow = 096 cfs @ 12.61 hrs, Volume= 0.425 af, Atten= 83%, Lag= 30.4 min
Discarded = 0.88cfs @ 11.76 hrs, Volume= 0.424 aof

Primary = 0.07cfs @ 12.61 hrs, Volume= 0.001 af

Routing by Stor-ind method, Time Span= 0.00-96.00 hrs, di= 0.01 hrs
Peak Elev= 254.04' @ 12.61 hrs Surf.Area= 0.046 ac Storage= 0.116 af

Plug-Flow detention time= 37.6 min calculated for 0.425 af (100% of inflow)
Center-of-Mass det. time= 37.6 min ( 864.0 - 826.3)

Volume Invert  Avail.Storage Storage Description
#1 249.80' 0.068 af 27.30'W x 73.00'L x 5.50'H Prismatoid
0.252 af Overall - 0.081 af Embedded = 0.171 af x 40.0% Voids
#2 251.05' 0.081 af 48.0"D x 70.00'L. Horizontal Cylinder x 4 Inside #1

0.149 af Total Available Storage

Device Routing invert Qutlet Devices
#1  Discarded 249.70' 19.110 in/hr Exfiliration over Surface area above invert
Excluded Surface area = 0.000 ac
#2  Primary 253.95' 12.0" Vert. Orifice/Grate X 2.00 C=0.600

Discarded OutFlow Max=0.88 cfs @ 11.76 hrs HW=249.86' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.88 cfs)

Primary OutFlow Max=0.07 cfs @ 12.61 hrs HW=254.04" (Free Discharge)
2=Orifice/Grate (Orifice Controls 0.07 cfs @ 1.02 fps)
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Pond 2P: POND 2

Inflow Area = 6.084 ac, Inflow Depth = 2.24" for 100YR event

Inflow = 13.25cfs @ 12.12 hrs, Volume= 1.134 af

Qutflow = 200cfs @ 12.87 hrs, Volume= 1.134 af, Atten= 85%, lL.ag=45.3min
Discarded = 1.92cfs @ 11.79 hrs, Volume= 1.132 af

Primary = 0.07 cfs @ 12.87 hrs, Volume= 0.002 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, di= 0.01 hrs
Peak Elev= 251.37' @ 12.87 hrs Surf.Area= 5,460 sf Storage= 13,950 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 53.5 min ( 891.8 - 838.3)

Volume Invert Avail. Storage Storage Description
#1 247 .15' 8,051 cf 27.30'W x 200.00'L x 5.50'H Prismatoid
30,030 cf Overall - 9,902 cf Embedded = 20,128 cf x 40.0% Voids
#2 248.40' 9,902 cf 48.0"D x 197.00'L. Horizontal Cylinder x 4 Inside #1

17,953 cf Total Available Storage

Device Routing invert Qutlet Devices
#1  Discarded 247.10" 15.200 in/hr Exfiltration over Surface area above invert
Excluded Surface area = 0 sf
#2  Primary 251.30" 12.0" Vert. Orifice/Grate X 3.00 C=0.600

Discarded OutFlow Max=1.92 cfs @ 11.79 hrs HW=247.21" (Free Discharge)
T _1=Exfiltration (Exfiltration Controls 1.92 cfs)

Primary OutFlow Max=0.07 cfs @ 12.87 hrs HW=251.37" (Free Discharge)
T 2=0rifice/Grate (Orifice Controls 0.07 cfs @ 0.91 fps)

Pond 3P: POND 2

inflow Area = 0.711 ac, Inflow Depth = 3.45" for 100YR event

Inflow = 2.88cfs @ 12.09 hrs, Volume= 0.205 af

Outflow = 0.24cfs @ 13.44 hrs, Volume= 0.205 af, Atten=92%, Lag= 81.0 min
Discarded = 0.17cfs @ 11.46 hrs, Volume= 0.198 af

Primary = 0.07cfs @ 13.44 hrs, Volume= 0.006 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 251.98' @ 13.44 hrs Surf.Area= 1,665 sf Storage= 3,929 cf

Plug-Flow detention time= 214.7 min calculated for 0.205 af (100% of inflow)
Center-of-Mass det. time= 214.7 min ( 1,046.9 - 832.2)

Volume Invert Avail.Storage Storage Description
#1 248.21' 2,498 cf 27.30'W x 61.00'L. x 5.50'H Prismatoid
9,159 cf Overall - 2,915 cf Embedded = 6,244 c¢f x 40.0% Voids
#2 248.96' 2,915 cf 48.0"D x 58.00'L Horizontal Cylinder x 4 Inside #1

5,413 c¢f Total Available Storage
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Device Routing Invert Qutlet Devices

#1  Discarded 248.20' 4.470 in/hr Exfiltration over Surface area above invert
Excluded Surface area = 0 sf
#2  Primary 251.86'" 12.0" Vert. Orifice/Grate C= 0.600

Discarded OutFlow Max=0.17 cfs @ 11.46 hrs HW=248.27' (Free Discharge)
T 1=Exfiltration (Exfiltration Controls 0.17 cfs)

Primary OutFlow Max=0.06 cfs @ 13.44 hrs HW=251.98" (Free Discharge)
T 2=0rifice/Grate (Crifice Controls 0.06 cfs @ 1.18 fps)

Link 1L: COMBINE HYDROGRAPHS

Inflow Area = 11.109 ac, Inflow Depth = 0.15" for 100YR event
Inflow = 0.66 cfs @ 12.35 hrs, Volume= 0.136 af
Primary = 0.66cfs @ 12.35 hrs, Volume= 0.136 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
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Purpose:

Reference:

Procedure:

To calculate the water quality flow rate (WQF) over a given site area. In this situation the WQF is
derived from the first 1" of runoff from the contributing impervious surface.

Massachusetts Dept. of Environmental Protection Wetlands Program / United States Department of

Agriculture Natural Resources Conservation Service TR-55 Manual

Determine unit peak discharge using Figure 1 or 2. Figure 2 is in tabular form so is preferred. Using
the tc, read the unit peak discharge (qu) from Figure 1 or Table in Figure 2. qu is expressed in the

following units: cfs/mi*/watershed inches (csm/in).
Compute Q Rate using the following equation:

Q= (qu) (A) (Wav)

where:
Q = flow rate associated with first 1" of runoff
qu = the unit peak discharge, in csm/in.
A = impervious surface drainage area (in square miles)
WQV = water quality volume in watershed inches (1" in this case)
Structure | Impv. A t. t. waQv

Name | (acres)| {miles? min hr). in

5.0 0.083 1.00
| cB5 | 049 0.0002953] 50 | 0083 | 1.00
1.00
| cBs | 031 o.0004813] 50 | 0083 | 1.00
1.00

qu (esmfin.)

795.00
795.00
795.00
795.00
795.00

100 | 795.00

Q (cfs)
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Stormwater Treatment Recommendation

The recommended Stormceptor Model(s) which achieve or exceed the user defined water quality objective for each site
within the project are listed in the below Sizing

Summary table.

i@

CB#5
80
94
STC 450i

e D

The recommended Stormceptor Model achieves the water quality objectives based on the selected inputs, historical
rainfall records and selected particle s

Storméptor Mode e % TSS ovél
Provided

STC 900 97
STC 1200 97
STC 1800 97
STC 2400 98
STC 3600 98
STC 4800 99
STC 6000 99
STC 7200 99
STC 11000 99
STC 13000 99
STC 16000 100

Stormceptor Brief Sizing Report — Page 1 of 2




a&mm SOLTOMNS
By O

Massachusetts
0736
58
42°12'44"N
71°6'53"W

1.0 0.0 2.65
53.0 3.0 2.65
75.0 15.0 2.65
88.0 25.0 2.65
106.0 41.0 2.65
125.0 15.0 2.65
150.0 1.0 2.65

212.0 0.0 2.65

& - G

ulations using PCSWMM for Storceptr, ich uses the EPA Raihfaﬂ and

» Stormceeptor performance estimates are based on sim
Runoff modules.

* Design estimates listed are only representative of specific project requirements based on total suspended solids (TSS) removal
defined by the selected PSD, and based on stable site conditions only, after construction is completed.

» For submerged applications or sites specific to spill control, please contact your local Stormceptor representative for further design
assistance.

For Stormceptor Specifications and Drawings Please Visit:
hitps:/fwww.conteches.com/technical-guides/search?filter=1WBCCO5EYX

Stormceptor Brief Sizing Report — Page 2 of 2
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Stormwater Treatment Recommendation
The recommended Stormceptor Model(s) which achieve or exceed the user defined water quality objective for each site
within the project are listed in the below Sizing Summary table.

CB #8
80
91
S8TC 450i

The recommended Stormceptor Model achueves the water quahty objectives based on the selected inputs, historical
rainfall records and selected particle size dsstnbutton

Stormceptor Mol T % TSS Removal

Provided

STC 900 95
STC 1200 96
STC 1800 96
STC 2400 97
STC 3600 97
STC 4800 98
STC 6000 98
STC 7200 99
STC 11000 99
STC 13000 99
STC 16000 99

Stormceptor Brief Sizing Report ~ Page 1 of 2




Emﬁizn SOLUTIONS
o

BLUE HILL

Massachusetts
0736
58
42°12'44"N
71°6'53"W

1.0 0.0 2.65
53.0 3.0 2.65
75.0 15.0 2.65
88.0 25.0 2.65
106.0 41.0 2.65
125.0 15.0 2.65
150.0 1.0 2.65

212.0 0.0 2.65

* Stormceptor performance estimates are based on
Runoff modules.
» Design estimates listed are only representative of specific project requirements based on total suspended solids (TSS) removal
defined by the selected PSD, and based on stable site conditions only, after construction is completed.

» For submerged applications or sites specific to spill control, please contact your local Stormceptor representative for further design
assistance.

For Stormceptor Specifications and Drawings Please Visit:
https:/iwww.conteches.com/technical-guides/search?filter=1TWBCOOS5EYX
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Stormwater Treatment Recommendation
The recommended Stormceptor Model(s) which achieve or exceed the user defined water quality objective for each site
wsthm the pro;ect are hsted in the below Snzmg Summary table.

CB#9
80
94
8TC 4501

The recommended Stormceptor Model achieves the water quality objectives based on the selected inputs, historical
rainfall records and selected partscle size dlstnbutlon

Storrﬁceptor Model % TSS Removal
Provided

STC 900 97
STC 1200 97
STC 1800 97
STC 2400 98
STC 3600 98
STC 4800 99
STC 6000 99
STC 7200 99
STC 11000 99
STC 13000 99
STC 16000 100
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BLUE HILL

Massachusetts
0736
58
42°12'44"N
71°6'53"W

1.0 0.0 2.65
53.0 3.0 2.65
75.0 15.0 2.65
88.0 25.0 2.65
106.0 41.0 2.65
125.0 15.0 2.65
150.0 1.0 2.65
212.0 0.0 2.65

- -
e aﬁ(@%ﬁ - Z

» Stormceptor performance estimates are based on simulations using PCSWMM for Stormceptor, which uses the EPA Rainfall and
Runoff modules.

* Design estimates listed are only representative of specific project requirements based on total suspended solids (TSS) removal
defined by the selected PSD, and based on stable site conditions only, after construction is completed.

» For submerged applications or sites specific to spill control, please contact your loca!l Stormceptor representative for further design
assistance.

S e

For Stormceptor Specifications and Drawings Please Visit:
https:/ilwww.conteches.com/technical-guides/search ?filter=1WBCOO5EYX
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ENGINEERED SOLUTIONS

CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION

BASED ON THE RATIONAL RAINFALL METHOD

WASHINGTON ST

FRANKLIN, MA
Area 0.5% ac Unit Site Designation DMH 3
Weighted C 0.8 Rainfali Station # 68
te 5 min
CDS Model 1515-3 CDS Treatment Capacity 1.0 cfs
Rainfall . .
— Percent Rainfall Cumulative Total Flowrate |Treated Flowrate| Incremental
mﬁi—'—}% Volume' Rainfall Volume cfs cfs Removal (%)
0.02 9.3% 9.3% 0.01 0.01 9.3
0.04 9.5% 18.8% 0.02 0.02 9.5
0.06 8.7% 27.5% 0.03 0.03 8.7
0.08 10.1% 37.6% 0.04 0.04 10.0
0.10 7.2% 44.8% 0.05 0.05 7.1
0.12 6.0% 50.8% 0.06 0.06 5.9
0.14 6.3% 57.1% 0.07 0.07 6.2
0.16 5.6% 62.7% 0.08 0.08 5.4
0.18 4.7% 67.4% 0.10 0.10 4.5
0.20 3.6% 71.0% 0.11 0.11 3.5
0.25 8.2% 79.1% 0.13 0.13 7.8
0.50 14.9% 94.0% 0.27 0.27 13.2
0.75 3.2% 97.3% 0.40 0.40 2.7
1.00 1.2% 98.5% 0.53 0.53 0.9
1.50 0.7% 99.2% 0.80 0.80 0.5
2.00 0.8% 100.0% 1.06 1.00 0.4
0.00 0.0% 100.0% 0.00 0.00 0.0
0.00 0.0% 100.0% 0.00 0.00 0.0
0.00 0.0% 100.0% 0.00 0.00 0.0
0.00 0.0% 100.0% 0.00 0.00 0.0
0.00 0.0% 100.0% 0.00 0.00 0.0
95.6
Removal Efficiency Adjustment? = 6.5%
Predicted % Annual Rainfall Treated = 93.5%
Predicted Net Annual Load Removal Efficiency = 89.1%

1 - Based on 10 years of rainfall data from NCDC station 736, Blue Hill, Norfolk County, MA
2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.




ENGINEERED SOLUTIONS

CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION

BASED ON THE RATIONAL RAINFALL METHOD

WASHINGTON ST

FRANKLIN, MA
Area 0.45 ac Unit Site Designation DMH 7
Weighted C 0.9 Rainfall Station # 58
i 5 min
CDS Model 1515-3 CDS Treatment Capacity 1.0 cfs
Rainfall . .
— Percent Rainfall Cumulative Total Flowrate |Treated Flowrate| Incremental
%ﬁ%— Volume' Rainfall Volume {cfs) cfs Removal (%)
0.02 9.3% 9.3% 0.01 0.01 9.3
0.04 9.5% 18.8% 0.02 0.02 9.5
0.06 8.7% 27.5% 0.02 0.02 8.7
0.08 10.1% 37.6% 0.03 0.03 10.1
0.10 7.2% 44 8% 0.04 0.04 7.1
0.12 8.0% 50.8% 0.05 0.05 6.0
0.14 6.3% 57.1% 0.06 0.06 6.2
0.16 5.6% 62.7% 0.086 0.06 5.5
0.18 4.7% 67.4% 0.07 0.07 4.6
0.20 3.6% 71.0% 0.08 0.08 3.5
0.25 8.2% 79.1% 0.10 0.10 7.9
0.50 14.9% 94.0% 0.20 0.20 13.7
0.75 3.2% 97.3% 0.30 0.30 2.8
1.00 1.2% 98.5% 0.40 0.40 1.0
1.50 0.7% 99.2% 0.60 0.60 0.5
2.00 0.8% 100.0% 0.80 0.80 0.5
0.00 0.0% 100.0% 0.00 0.00 0.0
0.00 0.0% 100.0% 0.00 0.00 0.0
0.00 0.0% 100.0% 0.00 0.00 0.0
0.00 0.0% 100.0% 0.00 0.00 0.0
0.00 0.0% 100.0% 0.00 0.00 0.0
96.9
Removal Efficiency Adjustment? = 6.5%
Predicted % Annual Rainfall Treated = 93.5%
Predicted Net Annual Load Removal Efficiency = 90.5%

1 - Based on 10 years of rainfall data from NCDC station 736, Blue Hill, Norfolk County, MA
2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.




ENGINEERED SOLUTIONS

CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION

BASED ON THE RATIONAL RAINFALL METHOD

WASHINGTON ST

FRANKLIN, MA
Area 0.41 ac Unit Site Designation B 10
Weighted C 0.8 Rainfall Station # 68
t 5 min
CDS Model 1515.3 CDS Treatment Capacity 1.0 cfs
Rainfall . .
— Percent Rainfall Cumulative Total Flowrate |Treated Flowrate| Incremental
mﬁﬁy— Volume' Rainfall Volume {cfs) cfs Removal (%)
0.02 9.3% 9.3% 0.01 0.01 9.3
0.04 9.5% 18.8% 0.01 0.01 9.5
0.06 8.7% 27.5% 0.02 0.02 8.7
0.08 10.1% 37.6% 0.03 0.03 10.1
0.10 7.2% 44.8% 0.04 0.04 7.1
0.12 6.0% 50.8% 0.04 0.04 6.0
0.14 6.3% 57.1% 0.05 0.05 6.2
0.16 5.6% 62.7% 0.06 0.06 5.5
0.18 4.7% 67.4% 0.07 0.07 4.6
0.20 3.6% 71.0% 0.07 0.07 3.5
0.25 8.2% 79.1% 0.09 0.09 7.9
0.50 14.9% 94.0% 0.18 0.18 13.8
0.75 3.2% 97.3% 0.28 0.28 2.8
1.00 1.2% 98.5% 0.37 0.37 1.0
1.50 0.7% 99.2% 0.55 0.55 0.5
2.00 0.8% 100.0% 0.73 0.73 0.5
0.00 0.0% 100.0% 0.00 0.00 0.0
0.00 0.0% 100.0% 0.00 0.00 0.0
0.00 0.0% 100.0% 0.00 0.00 0.0
0.00 0.0% 100.0% 0.00 0.00 0.0
0.00 0.0% 100.0% 0.00 0.00 0.0
97.3
Removal Efficiency Adjustment? = 8.5%
Predicted % Annual Rainfall Treated = 93.5%
Predicted Net Annual Load Removal Efficiency = 90.8%

1- Based on 10 years of rainfall data from NCDC station 736, Blue Hill, Norfolk County, MA
2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.
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INSTRUCTIONS: Non-automated: Mar. 4, 2008

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:
A B . c D . E
TSS Removal Starting TSS Amount Remaining
BMP' Rate' Load* Removed (B*C) Load (C-D)
s
@
% 1.00
S =
o 0O
£ =
9 ¢
X g
B &
= 3
o
@©
O

Separate Form Needs to
be Completed for Each
Outlet or BMP Train

Total TSS Removal =

Project:
Pr mﬁmﬂma wVﬁ *Equals remaining load from previous BMP (E)
Date: which enters the BMP

Non-automated TSS Calculation Sheet must be used if Proprietary BMP Proposed

1. From MassDEP Stormwater Handbook Vol. 1 Mass. Dept. of Environmental Protection

g@



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
5. Total TSS Removal = Sum All Values in Cotumn D

Non-automated: Mar. 4, 2008

Location:| { /
A , B . C . D E
TSS Removal Starting TSS Amount Remaining
BMP' Rate’ Load* Removed (B*C) Load (C-D)
e
s
B w 1.00
S <
O O
£ =
Qe
X s
) =
n S
= 3
.
©
O

Separate Form Needs to
be Completed for Each
Outlet or BMP Train

Total TSS Removal =|

Project:| + -
Prepared By:| /.~
Date:

Non-automated TSS Calculation Sheet must be used if Proprietary BMP Proposed
1. From MassDEP Stormwater Handbook Vol. 1

*Equals remaining load from previous BMP (E)

which enters the BMP

Mass. Dept. of m:s.xozawia Protection
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Guelph Permeameter Data Sheet

Investigator: Date:
Location: , TestId: /v
Depth of hole: Radius: by (standard calcs assume 3 cm radius)
Reservoirs used during test (check one): Combined: .. Inner only:
Reservoir constant used: *~ ©. .
Water level in well = § em Water level in well = 10 em
Time Water Rate of Time Water Rate of
level in change level in change
t D¢ reservoir Dh z Dz reservoi Dh N
. ) Da/ Dt . . B Dh/ Dt
{min) {min) k cm) {cm) {min) {min) {cm)
h (em)

Steady rate for 3 consecutive readings (Ry): Steady rate for 3 consecutive readings (R3): .

Cornments:




GP FIELD DATA SHEET SECTICN 1: SITE INFORMATION

Date 2/ - Investigator LA

Site Location

Dominant Soil Type(s) L

Site Map: Soil Profile Description (horizon depth,
texture, structure, color, etc.}):

Depth Description

300 W |
T
£

| T O . |

——

TSR 0 WL 00 T U0 O T TN YOO T T WO W )

Presence of special soil conditions {mottling, water table depth, hardpan,
induration, compacted layers, etc.}:

Comments and Notes (topography, slope, vegetation, etc.):

49 ®
SOILMOISTURE EQUIPMENT CORP.

P.O. Box 30025, Sonta Barbore, CA 93130 USA

Phone: 805-964-3525 - Fax: (805) 683-2189 - Email: soles@soilmoisture.com SORMOISTURE
Website: http:/ /www sollmoistuwe com
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Guelph Permeameter Data Sheet

Investigator:

Location: "~ =

Depth of hole: A {standard calcs assume 3 em radius]
Reservoirs used during test (check one): Combined: .~ Inner only:
Reservoir constant used:

Water level inwell =S em Water level in well =16 em
Time Water Rate of Time Water Rate of
level in change level in change
¢ Dr reservoir Dh ¢ D¢ reservoi Dh
) i Dh/ Dy . ) . Dh/ Dt
{(min) min) | A (cm) (em) (min) (min) {cm)
B (em

— .

Steady rate for 3 consecutive readings (R;)Z

Steady rate for 3 consecutive readings (FKa2):

Comiments:




GP FIELD DATA SHEET SECTION 1: SITE INFORMATION

P SO it Y
Date 27 -/ lInvestigator __o-t% "
‘ . i : . f" B
Site Location .. e I
Dominant Soil Type(s) 5”1\%f“53”5<5 st e b
Site Map: Soil Profile Description (horizon depth,

texture, structure, color, etc.}:

Depth Description

Illlilil!{!ll!lﬁlll&ll

Presence of special soil conditions {(mottling, water table depth, hardpan,
induration, compacted layers, etc.}:

Comments and Notes (topography, slope, vegetation, etc.):

49 ®
SOILMOISTURE EQUIPMENT CORP.
P.O. Box 30025, Sonta Barbare, CA 93130 USA
Phone: 805-964-3525 - Fox: {BOS) 683-2189 - Email: soles@scilmoisture.com SOILMOISTURE
Wabsite: hitp:/ /www soilmoisture com
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Guelph Permeameter Data Sheet

Investigator:_

Location: {1,
Depth of hole: </

Reservoirs used during test (check one): Combined: " Inner only:

(standard calcs assume 3 cm radius}

Reservoir constant used:
Water level in well= S em Water level in well = 10 em

Time Water Rate of Time Water Rate of
level in change level in change

Dr reservoir Dh 4 Dz reservol Dk
. _ Dh/ D¢ . ) r Da/ Dt

(min} min) | & (cm) (cm) (min) (mmin) (cm)

A (cm

5

Steady rate for 3 consecutive readings (R1):

Steady rate for 3 consecutive readings (Rz):

Comments:




GP FIELD DATA SHEET SECTION 1: SITE INFORMATION

Date v i Pt

Investigator "

Site lLocation

Dominant Soil Type(s} ;:fa%f%‘ﬁ‘nzf [t RN

Site Map: Soil Profile Description {horizon depth,
texture, structure, color, etc.):

Depth Description

1.t

|lll§ttl

TSN 0 WO IO 0 YO0 W W IO |

Presence of special soil conditions {(mottling, water table depth, hardpan;
induration, compacted layers, etc.):

Comments and Notes (topography, slope, vegetation, etc.):

49 @
SOILMOISTURE EQUIPMENT CORP.

P.O. Box 30025, Sonta Barbore, CA 93130 USA
Phone: 805-964-3525 - Fox: (805} 683-2189 - Email: sales@soilmoisture.com SOILMOISTURE
Website: hitp:/ /wwwsoilmoisture.com




sofiHoisiine Guelph Permeameter Calculations

Head #1

[linput
[7]Resuit

Suppert Bsmtsiae oo

Head #2

Average

Two Head Method

Raservolr Type {enter "1™ for Combined and "2~ for innar reservolry:
Enter water Head Height ("™ in am)
Enter the Borehole Radlus (3" ihom);

Enter the sofl taxture-sructurg nﬂaaoé ?:e! ong of fhe befow numbersh

B

2.5

080318
281218

TARSELI emAiee
47AE-01 cnvinin
T,866:08 mvec
LBOEDY inckinin
309601 inchiser

248802

Reservoir Type (enter "1™ for and “2* for thnat
Enter water Hoad Halght ("R in n::

Entst the Borehole Radius {"s™ Inom

Entor Hyp 308 texturestructure categery (Snter ona of the below numbers):

438

$.28754
34444

By, w2 ATTEDS eosec
RBBEDT e
AJTEDS mier
LD inchimin
LBSELS bwhivec

F TAIEG2

Ge w0 AEMEQT onvser
ATREDT coviun
BMEDS ms
S1,4880Y inchimn
ZAVEDL inchisec

. = UATAERR

Cafeularion fonnulas 1o!

X&Zam IS

e Head,

. N T
Crembined Resarvelr R

Tt Headh

[ AR T
Trer Reservolr o By bty

Sk

which ave anb S Tentured fodavey oo viliy} asad

iy

Tup Head, (i SR TS

Combintd Repavols

w5 Gl

gy~ B w208

H

. @

peuctured; mey slio indods some fing sands, b
(5
m H, o

Mot atri vy through feon, slso Re BT »Myaxuvﬂ.q
inchider wnstirared mivding .:.a Hise ??: The a1z T
rategory mest Seguently spyp dor e
saile
Cearse and gravely sandy; seay sleo fuchide some highty
stractured seils with lavge sodde pumerius eterke .36

Ao poTes, AL

Ten Head,
ey Raservols

b

[N

Reservolr Type {enter 1" for Comblned and “2* for inner resetvolr): |

Entar the fiest water Hoad Helht CHI" nom): |
Erder the second water Head Heliht (“HZ” ta om):

Enter the Borebols Radius (o™ inom)!

Entar tho sofl texture-stiusture category {enter one of the balow nismbers):

Steady Btate Rote of Waler Level Change ["R1” inoimfiin);

Btsady State Rate of Water Level Change {“R2™ in omimin}: |

0.00408

2.00397

0.05589

0.02415




Guelph Permeameter Data Sheet

Investigator:

Location: /1,
Depth of hole: Radius;
Reservoirs used during test (check one): Combined: .~ Inner only:

{standard calcs assume 3 cm radius)

Reservoir constant used: > .

Water level in well =5 em Water level in well = 10 em
Time Water Rate of Time Water Rate of
level in change level in change
Dt | reservoir | D t Dt | reservoi Dk
. ‘ DA/ Dt . ) B Dh/ D¢
(mm) (n]m) h (cm} (cm) (mm) (mm) (Crn)
Bt (cm)

Steady rate for 3 consecutive readings (R1):

Steady rate for 3 consecutive readings {(Raz):

Comimnents:




GP FIELD DATA SHEET SECTION 1: SITE INFORMATION

:

Date ol Investigator AT
: o ’ : .; r/ STy g . ‘;'
Site Location . : : L P
Dominant Soil Type(s)___ !
Site Map: Soil Profile Description (horizon depth,

texture, structure, color, etc.):

Depth Description

Y00 W |

RN RN NN

Presence of special soil conditions (mottling, water table depth, hardpan,
induration, compacted layers, etc.):

Comments and Notes (topography, slope, vegetation, etc.):

49 ®
SOILMOISTURE EQUIPMENT CORP.

P.O.Box 30025, Senta Barbara, CA 93130 USA

Phone: 805-964-3525 - Fax: (805) 683-2189 - Emoil: soles@soilmoisture.com SOILMOISTURE
Website: hitp:/ /wwwsollmoisture.com
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Guelph Permeameter Data Sheet

Investigator:

Location: ! ,
Depth of hole: Radius: "5 o ¢
Reservoirs used during test (check one): Combined: _»~~" Inner only:

(standard calcs assume 3 cm radius)

Reservoir constant used:

Water level in well=S em Water level in well = 10 em
Time Water Rate of Time Water Rate of
level in change level in change
Dz reservoir Dh ! Dz reservoi Dh
. . Dh/ D¢ . ) . DR/ Dr
min) | (min) | p (cm) | (M (min) | (min) (cm)
it (em)

Steady rate for 3 consecutive readings (R1):

s

(94!
fop
S
.

Steady rate for 3 consecutive readings (Rz): {6

Comments:




GP FIELD DATA SHEET

H
SN e

Date 2/ -/

Site Location

Investigator ..

y

SECTION 1: SITE INFORMATION

Dominant Soil Type(s)

Site Map:

H

Soil Profile Description (horizon depth,

texture,

Depth

structure,

g
7
7

NN

g!]

—

color, etc.):

Description

Presence of special soil conditions (mottling, water table depth, hardpan,

induration, compacted

lavers,

etc.):

Comments and Notes (topography, slope, vegetation, etc.}):

SOILMOISTURE EQUIPMENT CORP,

P.O. Box 30025, Senta Barbara, CA 93130 USA
Phone: 805-964-3525 - Fox: (805) 683-2i89 - Email: sales@sollmoisture.com

Website: http:/ /www.soilmoisture com
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GP F1ELD DATA SHEET
Z .

Date @/ °

Site Location

SECTION 1: SITE INFORMATION

Investigator

Dominant Soil Type(s)__" .

Site Map:

Soil Profile Description (horizon depth,
texture, structure, color, eic.):

Depth Description

st

Presence of special soil conditions {mottling, water table depth, hardpan,

induration, compacted layers,

etc.):

Comments and Notes (topography, slope, vegetation, etc.):

49 ®
SOILMOISTURE EQUIPMENT CORP.
P.O. Box 30025. Santa Borbare, CA 93130 USA /
Phone: 805-964-3525 - Fox: (B0S) 683-2189 - Email: sales@soilmoisture.com SOILMOISTURE
Wabssite: hitp:/ /wwwsoilmoisture.com




Guelph Permeameter Data Sheet

Date: . -
Location: ¢{ TestId 7

Depth of hole: Radius: ™= 1.«
Reservoirs used during test (check one): Combined: *__*’_“i_ Inner only:

Investigator:

(standard calcs assume 3 em radius)

Reservoir constant used: ., ©

Water level in well= 5 em Water level in well = 10 cm

Time Water Rate of Time Water Rate of
level in change level in change
z D¢ Teservoir DA £ Dr reservol Dh
» , DA/ Dt : _ ; DA/ Dt
(min) min) | & (cm) (cm) (min) {min) (cm)

B (cm)

Steady rate for 3 consecutive readings (Ry): Steady rate for 3 consecutive readings (Rz):

o b 5 Mo,

Cormuments:




Soil Map—Norfolk and Suffolk Counties, Massachusetts
{Washington Street)

E
5

&
&
o

%
N

71° 24260 W

42° 425"N 42° 4'25"N
42° 357N 42° 357N
z 2

n
i Map Scale: 1:4,250 f printed on A porfrait (8.5" x 11") sheet, I
o Meters o
®r N g 50 100 200 300 R
1Feet
0 20 400 800 1200
Map projection: Web Mercator  Comer coordinates: WGS84  Edge tics: UTM Zone 19N WGS84
usha  Natural Resources Web Soil Survey 6/7/2021

Conservation Service National Cooperative Soil Survey Page 1 0f 3



¢ jo g obed
L202/L19

Aaning jiog eaeiadoo) feuoneN 9IAIOS UOHBAIOSUOD e
faning 1108 GO saounosay jeinjeN  VasA

"JuspiAs aq Aewl sauepunog jun dew jo Bumjiys

JOUI BUL0S ‘}jnsal & sy 'sdew asayy uo paAejdsip Aisbetut
punosbyoeq sy; woyj s1ayip Algeqoid paziyibip pue pajidwos
BIOM SBUY J10S Bt} Yy2Iym uo dews aseq Jayjo Jo ojoydoyo ay

6102
‘g INP—610Z ‘S Inf  :peydeiBojoyd asem sabew jeuse (s)sieq

1abiey 10 000'0G:L
sojeos dew Joj (smojje eoeds se) psjeqe] aie sjun dew Jlog

0Z0Z ‘Ll unp ‘gL UCISIBA  ejeq Baly ABAINS
SNOSNUOESSEYY ‘SANUNOD WOPNS pue MIoUoN  Baly AoAINg 10S

‘Molaq pajst (S)oiep UOISIaA dy} Jo
Se Ejep payiusd SOUN-VYASN au woy pejelsush s) jonpoid syt

‘pasinbal ale Baie 10 BO0UBISIP JO SUOHEBINS[ED J)RIN00e

210U §) pasn aq pinoys ‘uoosfoid opioo esse-jenbe siaqly

oyl se yons ‘eale saatasald 1ey) uoposfold v resle pue oueisSIp
SHOISIP Ing adeys pue uoioalp saatesald yoym ‘uonosfosd
10JBOISIN GOAA BU} UO pasieq ale ABAING |10S gaAA oY) woly sdep

(158€:D8d3) I01e0IBIN GO ‘WBISAG BjeuIpIo0D
1N Aeang (oS aam
S0IMIDS UOHBAISSUOY) $90IN0SaY (einjeN  depy Jo 82in0s

‘sjusuaInseaty
dew jo 199ys dew yoee uo 8jeos Jeq sy} uo Ajol ases|d

‘9]eas

pajie}ap aloW B Je UMOYS Udaq aAeYy pinod jey sjios Bunsenuod
10 seale |jews sy} moys Jou op sdew oy} -jusweoed suy

Jios jo Aoeinooe pue Buiddew jo jiejep s jo Buipuelsispunsiw
asneo ueo Buiddew jo ajeos sy} puodaq sdew jo Juswabiejus

"8}e0s SIY} Je plieA aq jou Aew depy jog Buiuteps

‘000'se:1
12 paddew siom |OY INOA asudwiod jey; SA6AINS {I0S oy

NOILVINHOZNI dVIN

wdgopos  H
dygsoepis ¢

sjoupus 4

jodg pepoig Ajataneg B
jodg Apues v,

jodg euges

doiong #ooy 2N

IDJEMN [BIUUBIDY uw
19]BA) SNOBUBRYROSHN
Auenp o euly

dwems 1o ysiep

Aydeibojoyd jeuoy

punoifiyoeg MOl ere
SPEOY 8207 -
specy Jofepy jodg Ajsaelny e
seihowsn e dfereig
shemubi seision| et uosseidaq pasoly Lo
spey tnnl

odg ey B

uoneuodsuei) )
Hd moslog m,w%

sjeue) pue sweang
$9INJLT4 JAJEM nomolg 53

sainjead juiod [eioadg
seinEead syl eloads -

siuod wun dep yiog

By
sauruun dep yos
j0dS 19
suobBAO4 Jun dep oS
10dg Auoyg A1ap
todg Auclg (10V) 18818y JO ROLY D
eary jods B (lov) 3sesemuy jo ety

aN=Oa1 dVIA

(102118 uoiBulysepn)

SIESNUOBSSE ‘SOHUNOD YIOYNS pUE HoHoN—dep |10S



Soil Map—Norfolk and Suffolk Counties, Massachusetts Washington Street

Map Unit Legend

Map Unit Symbol Map Unit Name ; Acres in AOI ~ Percent of AOI

53 Freetown muck, ponded, 0 to 1 20.1 22.2%
percent slopes

245C Hinckley loamy sand, 8 to 15 19.0 21.0%
percent slopes

253D  Hinckley loamy sand, 15 o 35 12.1 13.4%
percent slopes

12548 Merrimac fine sandy loam, 3 to 6.8 7.5%
8 percent slopes

305C Paxton fine sandy loam, 8 to 6.5 7.2%
156 percent slopes

310B Woodbridge fine sandy loam, 3 5.7 6.3%
to 8 percent slopes

312B Woodbridge fine sandy loam, 0 5.1 5.7%
to 8 percent slopes,
extremely stony

654 Udorthents, loamy 15.1 16.7%
| Totals for Area of Interest 90.4 100.0% |
uspa  Natural Resources Web Soil Survey 6/7/2021
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Map Unit Description: Hinckley loamy sand, 8 to 15 percent slopes---Norfolk and Suffolk Washington Street
Counties, Massachusetts

Norfolk and Suffolk Counties, Massachusetts

245C—Hinckley loamy sand, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 2svm9
Elevation: 0 to 1,480 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmiand classification: Farmiand of statewide importance

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

Description of Hinckley

Setting

Landform: Outwash deltas, kame terraces, outwash plains, kames,
eskers, moraines, outwash terraces

Landform position (two-dimensional): Shoulder, toeslope, footsiope,
backslope

Landform position (three-dimensional): Nose slope, side slope,
crest, head slope, riser

Down-slope shape: Convex, concave, linear

Across-slope shape: Concave, linear, convex

Parent material: Sandy and gravelly glaciofluvial deposits derived
from gneiss and/or granite and/or schist

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1to 8inches: loamy sand ‘
BwT - 8 to 11 inches: gravelly loamy sand
Bw2 - 11 to 16 inches: gravelly loamy sand
BC - 16 to 19 inches: very gravelly loamy sand
C - 189 to 65 inches: very gravelly sand

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water

(Ksat): Moderately high to very high (1.42 to 99.90 in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 3.1 inches)

Uspa  Natural Resources Web Soil Survey 6/7/2021
== Conservation Service National Cooperative Soil Survey Page 1 of 2



Map Unit Description: Hinckley loamy sand, 8 to 15 percent slopes-—-Norfolk and Suffolk Washington Street
Counties, Massachusetts

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: A
Ecological site: F144AY022MA - Dry Outwash
Hydric soil rating: No

Minor Components

Merrimac

Percent of map unit: 5 percent

Landform: Eskers, moraines, outwash terraces, outwash plains,
kames

Landform position (two-dimensional): Shoulder, backslope,
footslope, toeslope

Landform position (three-dimensional): Side slope, head slope,
nose slope, crest, riser

Down-slope shape: Convex

Across-slope shape: Convex

Hydric soil rating: No

Windsor

Percent of map unit: 5 percent

Landform: Moraines, kame terraces, outwash plains, outwash
terraces, outwash deltas, kames, eskers

Landform position (two-dimensional): Shoulder, backslope,
footslope, toeslope

Landform position (three-dimensional): Nose slope, side slope,
crest, head slope, riser

Down-slope shape: Convex, linear, concave

Across-slope shape: Linear, convex, concave

Hydric soil rating: No

Sudbury

Percent of map unit: 5 percent

Landform: Outwash terraces, kame terraces, outwash plains,
moraines, outwash deltas

Landform position (two-dimensional): Backslope, footslope

Landform position (three-dimensional): Base slope, tread

Down-slope shape: Concave, linear

Across-slope shape: Linear, concave

Hydric soil rating: No

Data Source Information

Soil Survey Area: Norfolk and Suffolk Counties, Massachusetts
Survey Area Data: Version 16, Jun 11, 2020

uspa  Natural Resources Web Soil Survey 6/7/2021
- Conservation Service National Cooperative Soil Survey Page 2 of 2



k Map Unit Description: Hinckley loamy sand, 15 to 35 percent slopes---Norfolk and Suffolk Washington Street
Counties, Massachusetts

Norfolk and Suffolk Counties, Massachusetts

253D—Hinckley loamy sand, 15 to 35 percent slopes

Map Unit Setting
National map unit symbol: 2svmd
Elevation: 0 to 860 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

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

Description of Hinckiey

Setting

Landform: Outwash plains, kames, eskers, moraines, outwash
terraces, outwash deltas, kame terraces

Landform position (two-dimensional): Backslope

Landform position (three-dimensional): Crest, nose slope, side
slope, head slope, riser

Down-slope shape: Concave, convex, linear

Across-slope shape: Linear, convex, concave

Parent material: Sandy and gravelly glaciofluvial deposits derived
from gneiss and/or granite and/or schist

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1to 8inches: loamy sand
Bw1 - 8to 11 inches: gravelly loamy sand
Bw2 - 11 to 16 inches: gravelly loamy sand
BC - 16 to 19 inches: very gravelly loamy sand
C - 19 to 65 inches; very gravelly sand

Properties and qualities
Slope: 15 to 35 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water

(Ksat): Moderately high to very high (1.42 to 99.90 in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 3.1 inches)

uspa  Natural Resources Web Soil Survey 6/7/2021
==8 Conservation Service National Cooperative Soil Survey Page 1 0f 2



. Mab Unit Description: Hinckley loamy sand, 15 to 35 percent slopes--—Norfolk and Suffolk Washington Street
Counties, Massachusetts

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: F144AY022MA - Dry Qutwash
Hydric soil rating: No

Minor Components

Windsor

Percent of map unit: 10 percent

Landform: Moraines, kame terraces, outwash plains, outwash
terraces, outwash deltas, kames, eskers

Landform position (two-dimensional): Backslope

Landform position (three-dimensional): Nose slope, crest, side
slope, head slope, riser

Down-slope shape: Convex, linear, concave

Across-slope shape: Convex, linear, concave

Hydric soil rating: No

Merrimac

Percent of map unit: 3 percent

Landform: Kames, eskers, moraines, outwash terraces, outwash
plains, kame terraces

Landform position (two-dimensional): Backslope

Landform position (three-dimensional): Side slope, crest, head
slope, nose slope, riser

Down-slope shape: Convex, concave, linear

Across-slope shape: Concave, convex, linear

Hydric soil rating: No

Sudbury

Percent of map unit: 2 percent

Landform: Moraines, outwash terraces, kame terraces, outwash
plains, outwash deltas

Landform position (two-dimensional): Backslope, footslope,
toeslope

Landform position (three-dimensional): Base slope, tread

Down-slope shape: Linear, concave

Across-slope shape: Concave, linear

Hydric soil rating: No

Data Source Information

Soil Survey Area: Norfolk and Suffolk Counties, Massachusetts
Survey Area Data: Version 16, Jun 11, 2020

usDA  Natural Resources Web Soil Survey 6/7/2021
=Bl  Conservation Service National Cooperative Soil Survey Page 2 of 2
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UC1502-POST Type lll 24-hr 100YR Rainfall=6.80"

Prepared by {enter your company name here} Page 4
HydroCAD® 8.00 s/n 001535 © 2006 HydroCAD Software Solutions LLC 9/13/2021

Hydrograph for Pond 1P: POND 1 (continued)

Time Inflow Storage Elevation Outflow Discarded Primary
(hours) (cfs) (acre-feet) (feet) {cfs) (cfs) (cfs)
20.80 0.10 0.000 249.81 0.10 0.10 0.00
21.00 0.10 0.000 249.81 0.10 0.10 0.00
21.20 0.10 0.000 249.81 0.10 0.10 0.00
21.40 0.10 0.000 249.81 0.10 0.10 0.00
21.60 0.10 0.000 249.81 0.10 0.10 0.00
21.80 0.10 0.000 249.81 0.10 0.10 0.00
22.00 0.09 0.000 249.81 0.09 0.09 6.00
22.20 0.09 0.000 249.81 0.09 0.09 0.00
22.40 0.09 0.000 249.81 0.09 0.09 0.00
22.60 0.09 0.000 249.81 0.09 0.09 0.00
22.80 0.09 0.000 249.81 0.09 0.09 0.00
23.00 0.08 0.000 249.81 0.08 0.08 0.00
23.20 0.08 0.000 249.81 0.08 0.08 0.00
23.40 0.08 0.000 249.81 0.08 0.08 0.00
23.60 0.08 0.000 249.80 0.08 0.08 0.00
23.80 0.08 0.000 249.80 0.08 0.08 0.00
24.00 0.07 0.000 249.80 0.07 0.07 0.00
24.20 0.00 0.000 249.80 0.01 0.01 0.00
24.40 0.00 0.000 249.80 0.00 0.00 0.00
2460 0.00 0.000  249.80 0.00 0.00 0.00
24.80 0.00 0.000 249.80 0.00 0.00 0.00
25.00 0.00 0.000 249.80 0.00 0.00 0.00
25.20 0.00 0.000 249.80 0.00 0.00 0.00
25.40 0.00 0.000 249.80 0.00 0.00 0.00
2560 0.00 0.000 249.80 0.00 0.00 0.00
25.80 0.00 0.000 249.80 0.00 0.00 0.00
26.00 0.00 0.000  249.80 0.00 0.00 0.00
26.20 0.00 0.000 249.80 0.00 0.00 0.00
26.40 0.00 0.000 249.80 0.00 0.00 0.00
26.60 0.00 0.000 249.80 0.00 0.00 0.00
26.80 0.00 0.000 249.80 0.00 0.00 0.00
27.00 0.00 0.000 249.80 0.00 0.00 0.00
27.20 0.00 0.000 249.80 0.00 0.00 0.00
27.40 0.00 0.000 249.80 0.00 0.00 0.00
27.60 0.00 0.000 249.80 0.00 0.00 0.00
27.80 0.00 0.000 249.80 0.00 0.00 0.00
28.00 0.00 0.000 249.80 0.00 0.00 0.00
28.20 0.00 0.000 249.80 0.00 0.00 0.00
28.40 0.00 0.000 249.80 0.00 0.00 0.00
28.60 0.00 0.000 249.80 0.00 0.00 0.00
28.80 0.00 0.000 249.80 0.00 0.00 0.00
29.00 0.00 0.000 249.80 0.00 0.00 0.00
29.20 0.00 0.000 249.80 0.00 0.00 0.00
29.40 0.00 0.000 249.80 0.00 0.00 0.00
29.60 0.00 0.000 249.80 0.00 0.00 0.00
29.80 0.00 0.000 249.80 0.00 0.00 0.00
30.00 0.00 0.000 249.80 0.00 0.00 0.00
30.20 0.00 0.000 249.80 0.00 0.00 0.00
30.40 0.00 0.000 249.80 0.00 0.00 0.00
30.60 0.00 0.000 249.80 0.00 0.00 0.00
30.80 0.00 0.000 249.80 0.00 0.00 0.00

31.00 0.00 0.000 249.80 0.00 0.00 0.00



UC1502-POST Type Il 24-hr 100YR Rainfall=6.80"

Prepared by {enter your company name here} Page 15
HydroCAD® 8.00 s/n 001535 © 2006 HydroCAD Software Solutions LLC 9/13/2021

Hydrograph for Pond 2P: POND 2 (continued)

Time Inflow Storage Elevation Outflow Discarded Primary
(hours) (cfs) (cubic-feet) (feet) (cfs) (cfs) (cfs)
20.80 0.31 19 247.16 0.31 0.31 0.00
21.00 0.30 19 247.16 0.31 0.31 0.00
21.20 0.30 19  247.16 0.30 0.30 0.00
21.40 0.29 18  247.16 0.29 0.29 0.00
21.80 0.29 18  247.16 0.29 0.29 0.00
21.80 0.28 18 247.16 0.28 0.28 0.00
22.00 0.28 17 247.16 0.28 0.28 0.00
22.20 0.27 17  247.16 0.27 0.27 0.00
22.40 0.27 17 24716 0.27 0.27 0.00
22.60 0.26 16 247.16 0.26 0.26 0.00
2280 = 026 16 247.16 0.26 0.26 0.00
23.00 0.25 16 247.16 0.25 0.25 0.00
23.20 0.25 15 247.16 0.25 0.25 0.00
23.40 0.24 15 247.16 0.24 0.24 0.00
23.60 0.23 15 247.16 0.23 0.23 0.00
23.80 0.23 14 247.186 0.23 0.23 0.00
24.00 0.22 14 247.186 0.22 0.22 0.00
24.20 0.02 2 24715 0.03 0.03 0.00
24.40 0.00 0 24715 0.00 0.00 0.00
24.60 0.00 0 247.15 0.00 0.00 0.00
24.80 0.00 0 24715 0.00 0.00 0.00
25.00 0.00 0 24715 0.00 0.00 0.00
25.20 0.00 0 247.15 0.00 0.00 0.00
25.40 0.00 0 24715 0.00 0.00 0.00
25.60 0.00 0 24715 0.00 0.00 0.00
25.80 0.00 0 24715 0.00 0.00 0.00
26.00 0.00 0 24715 0.00 0.00 0.00
26.20 0.00 0 24715 0.00 0.00 0.00
26.40 0.00 0 247.15 0.00 0.00 0.00
26.60 0.00 0 24715 0.00 0.00 0.00
26.80 0.00 0 24715 0.00 0.00 0.00
27.00 0.00 0 247.15 0.00 0.00 0.00
27.20 0.00 0 247.15 0.00 0.00 0.00
27.40 0.00 0 24715 0.00 0.00 0.00
27.60 0.00 0 24715 0.00 0.00 0.00
27.80 0.00 0 24715 0.00 0.00 0.00
28.00 0.00 0 247.15 0.00 0.00 0.00
28.20 0.00 0 24715 0.00 0.00 0.00
28.40 0.00 0 24715 0.00 0.00 0.00
28.60 0.00 0 24715 0.00 0.00 0.00
28.80 0.00 0 24715 0.00 0.00 0.00
29.00 0.00 0 24715 0.00 0.00 0.00
29.20 0.00 0 24715 0.00 0.00 0.00
29.40 0.00 0 24715 0.00 0.00 0.00
29.60 0.00 0 24715 0.00 0.00 0.00
29.80 0.00 0 24715 0.00 0.00 0.00
30.00 0.00 0 24715 0.00 0.00 0.00
30.20 0.00 0 247.15 0.00 0.00 0.00
30.40 0.00 0 24715 0.00 0.00 0.00
30.60 0.00 0 24715 0.00 0.00 0.00
30.80 0.00 0 24715 0.00 0.00 0.00
31.00 0.00 0 24715 0.00 0.00 0.00



UC1502-POST Type Il 24-hr 100YR Rainfall=6.80"
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Hydrograph for Pond 3P: POND 2 (continued)

Time Inflow Storage Elevation Outflow Discarded Primary
(hours) (cfs) (cubic-feet) (feet) (cfs) (cfs) (cfs)
20.80 0.05 1,834  250.24 0.17 0.17 0.00
21.00 0.05 1,745  250.16 0.17 0.17 0.00
21.20 0.05 1,655  250.09 0.17 0.17 0.00
21.40 0.05 1,564  250.01 0.17 0.17 0.00
21.60 0.05 1,473  249.93 0.17 0.17 0.00
21.80 0.04 1,381 24985 0.17 0.17 0.00
22.00 0.04 1,288  249.77 0.17 0.17 0.00
22.20 0.04 1,195  249.68 0.17 0.17 0.00
22.40 0.04 1,102 249.60 0.17 0.17 0.00
22.60 0.04 1,007  249.51 0.17 0.17 0.00
22.80 0.04 912 24941 0.17 0.17 0.00
23.00 0.04 816 24932 0.17 0.17 0.00
23.20 0.04 720 24922 0.17 0.17 0.00
23.40 0.04 623 249.11 0.17 0.17 0.00
23.60 0.04 526  248.99 0.17 0.17 0.00
23.80 0.04 427  248.85 0.17 0.17 0.00
24.00 0.03 329  248.70 0.17 0.17 0.00
24.20 0.00 216  248.53 0.17 0.17 0.00
24.40 0.00 92  248.35 0.17 0.17 0.00
24.60 0.00 6 24822 0.03 0.03 0.00
24.80 0.00 0 24821 0.00 0.00 0.00
25.00 0.00 0 24821 0.00 0.00 0.00
25.20 0.00 0 248.21 0.00 0.00 0.00
25.40 0.00 0 24821 0.00 0.00 0.00
25.60 0.00 0 248.21 0.00 0.00 0.00
25.80 0.00 0 24821 0.00 0.00 0.00
26.00 0.00 0 24821 0.00 0.00 0.00
26.20 0.00 0 24821 0.00 0.00 0.00
26.40 0.00 0 24821 0.00 0.00 0.00
26.60 0.00 0 24821 0.00 0.00 0.00
26.80 0.00 0 24821 0.00 0.00 0.00
27.00 0.00 0 24821 0.00 0.00 0.00
27.20 0.00 0 24821 0.00 0.00 0.00
27.40 0.00 0 248.21 0.00 0.00 0.00
27.60 0.00 0 24821 0.00 0.00 0.00
27.80 0.00 0 24821 0.00 0.00 0.00
28.00 0.00 0 24821 0.00 0.00 0.00
28.20 0.00 0 248.21 0.00 0.00 0.00
28.40 0.00 0 24821 0.00 0.00 0.00
28.60 0.00 0 248.21 0.00 0.00 0.00
28.80 0.00 0 24821 0.00 0.00 - 0.00
29.00 0.00 0 24821 0.00 0.00 0.00
29.20 0.00 0 248.21 0.00 0.00 0.00
29.40 0.00 0 248.21 0.00 0.00 0.00
29.60 0.00 0 24821 0.00 0.00 0.00
29.80 0.00 0 24821 0.00 0.00 0.00
30.00 0.00 0 248.21 0.00 0.00 0.00
30.20 0.00 0 24821 0.00 0.00 0.00
30.40 0.00 0 248.21 0.00 0.00 0.00
30.60 0.00 0 24821 0.00 0.00 0.00
30.80 0.00 0 248.21 0.00 0.00 0.00
31.00 0.00 0 248.21 0.00 0.00 0.00
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Site Pianning ‘ o | Checklist for Designers
GOALS and NEEDS addressed: |

Create a visually appealing community

Stabilize and increase property values

Encourage low impact development

Preserve the Town’s historic and cultural heritage

Protect Franklin’s natural environment, including habitat, water resources, and ecosystem
services

G L0 N
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® FRANKLIN POLICY:

Subdivision plans and site plans for all forms of development shall adhere to the principles of environmental
and aesthetic compatibility and energy-efficient design.
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BES‘I‘ DEVELOPMENT PRACTICES . ~ Incorporated into Project?

Umque natural features have been preserved (t}ze development progmm
should either avoid altering or showcase significant natural features)

Native vegetation planted in disturbed areas as needed to
enhance or restore habitat

Historic and cultural resources have been preserved (% development
program should either avoid altering or showcase significant historic and cultural features)

Clearing, grading, and building placement consider viewsheds

Cut and fill have been minimized

Buildings blend into the natural topography

Buildings are oriented to the sun and wind for maximum energy
efficiency

Vegetated protection from northwest (winter) winds is provided

Deciduous species planted or retained close to the East, South and West building edges

Conforms to §185-31 of the Town of Franklin Zoning Code and/
or Chapter 300 of the Town of Franklin Subdivision Regulations
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Stormwater Mand‘gemem . . Checkist for Designers

GOALS and NEEDS addressed:

1. Protect local and regional wetlands and water bodies
2. Maximize groundwater recharge to retain a viable local groundwater supply
3. Minimize pollutants in stormwater runoff
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(B) Non-structural stormwater management systems should be used wherever site conditions allow.
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¢ FRANKLIN POLICIES: °
® (A) All new development and redevelopment projects in Franklin shall meet the following stormwater °
°management performance standards. :
: L Post-development peak discharge rates and volumes from the site shall not exceed pre- °
° development peak discharge rates and volumes from the site. e
° ii. The stormwater management system shall remove at least 80% of the average °
J annual load of total suspended solids (T'SS), at least 80% of the phosphorus loading, and at least ®
° 60% of nitrogen loading from the post-development stormwater created on site. °
: 1ii. All drainage facilities proposed shall utilize best management practices as outlined :
o in the Massachusetts Stormwater Management Standards. o
o iv. All sites will have an Operation and Maintenance plan to insure future compliance. °
o @
L4

_BEST DEVELOPMENT PRACTICES

The site plan should be designed to address the fll

_Incorporated into Project?

ing to the maximum extent pracicable. ...

Vegetated swales (recommended to convey rungff from roadways & parking lots)

Vegetated filter strips (recommended to filter and wnfiltrate runoff from roadways,
parking lots, and driveways; use along roadsides and parking lots)

Constructed wetlands

(preferred method for stormuwater retention & pollutant removal)

Bioretention cells (rain gardens) (recommended on residential lots and parking lot
islands)

Pervious paving surfaces

(recommended in overflow parking and low-traffic areas)

Sediment Forebays (use in combination with other BDP)

Roof gardens (encouraged on flat or gently sloped commercial and industrial roofiops)

Retention/Detention basins
(may be used in series with other practices to provide pre-treatment)

Recharge Systems (suitable for all areas of development)

Drain pipe/catch basin systems (as required to collect runoff when other
systems are not practical)

If utilizing drain pipe and/or catch basin systems, have you
documented that other systems are infeasible?
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Erosion and Sedimentation Control - Checkist for Designers

GOALS and NEEDS addressed:
1. Minimize clearing and regrading;
2. Prevent erosion and sedimentation.

OQC..O.‘...'GQ..O.“0000..0..0‘.“0‘0.0.0.‘00.

o FRANKLIN POLICIES:

® (A) Any proposed project on a previously undeveloped site shall accommodate the development program in
a way that minimizes clearing and re-grading, especially in areas of steep slopes, erosion-prone soils, or
sensitive vegetation. For redevelopment projects, the site plan shall concentrate development in previously-
disturbed areas to the extent possible.

(B) As a condition of approval, every proposed project shall submit and adhere to an erosion control plan that
addresses soil stabilization, sediment retention, perimeter protection, construction scheduling, traffic area
stabilization and dust control.

(C) If the proposed project is in an area under conservation jurisdiction, the project will require permitting

deemed appropriate by the Conservation Commission.
'.‘.0.'Q.I.’...U‘O.‘......’......0..0‘....‘.
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BEST DEVELOPMENT PRACTICES

] ‘ . _ Incorporated intoProject?
_The site plan should be designed to address the followin g to the maximum extent practicak ' “ .

Clearing and re-grading have been minimized

Plan identifies sensitive areas to be protected and areas that are
suitable for development

Conservation Permits have heen obtained
(when applicable)

The erosion and sedimentation control plan addresses:
° Soil stabilization

(cover or stabilize erodible surfaces not in immediate use)
* Sediment retention
(runoff interceptors and sediment traps/ponds)

* Perimeter protection
(vegetated buffers, compost socks or straw wattles at limit of work)

° Construction scheduling
(minimize disturbed area at any given time)
e Traffic area stabilization
(crushed rock or similar at construction vehicle entrance and parking areas)
¢ Dust control
(plan for stabilizing dry, dust-prone surfaces when necessary)
*  Vegetation

(preserve existing vegetation and/or identify areas to be revegetated including proposed

planting species, quantity and planting specifications)
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Landscape Design o Checklist for Designers
GOALS and NEEDS addressed: |

1. Stabilize water use at a sustainable level
2. Create landscapes that minimize habitat destruction and maximize habitat value
3. Encourage the development of landscapes that provide environmental quality and visual relief through

the planting of native or naturalized species
9 ¢ © & & © 6 © & ¢ © © © 6 ¢ e © © © © & & & O e 6 © e o ¢ ¢ e o e © © & 6 o 0 © & ° °o ©

o FRANKLIN POLICIES:

e (A) Site plans and landscape plans for all proposed projects shall take appropriate steps, as outlined in the
Guidebook, to minimize water use for irrigation and to allow for natural recharge of groundwater.
Landscape plans shall follow the guidelines in the Guidebook for selecting species that are most
appropriate to the site conditions.

(B) Native and habitat-creating species shall be used in all landscape plans to the maximum extent possible
while still meeting the site’s landscaping needs. Invasive species may not be planted in Franklin under any
condition. Refer to the Massachusetts Prohibited Plant list for more information.

(&) Acnvely promote the Town of Franklin’s Water Conservation Measures.
e @& 6 © ® & © © © ¢ © @ 6 © © ° © ¢ ¢ © e 0 e © 6 © e o ¢ © © o & ¢ s e ¢ 6 © o ¢ °
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BEST DEVELOPMENT PRACTICES  Incorporated intoProject?

'1 he Sm* phn mmt addnsg all of thc follow mg pmnmp‘ s

Retain and Recharge water on site (znstall bio-retention cells vegetated ﬁlter
strips and minimize lawn areas where feasible)

Preserve natural vegetation to the maximum extent practicable

Irrigation system is water efficient (if an in-ground irrigation system is
proposed, it is a water efficient system with timers and automatic sensors to prevent
overwatering)

Preserve soil permeability (minimize disturbing existing landscapes. Prepare
new planting beds in accordance to the Planting Bed Guidelines on p. 13, and install 1-2”
of shredded pine bark mulch on new planting areas)

Minimize the use of turf grass (when applicable, reduce the size of the lawn
area; instead, plant a bio-retention cell, use alternative, drought tolerant groundcover)
Specify variety of native and naturalized species (species from the plant
list have been incorporated into the landscape design, and no invasive species are used.

Refer to the Plant Species Section and the Massachusetts Prohibited Plant List)

Species are appropriate to the soil, site, and microclimate
conditions (select appropriate species from the plant list in this guidebook)
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Important: When
filling out forms
on the computer,
use only the tab
key to move your
cursor - do not
use the return
key.

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

Checklist for Stormwater Report

A. Introduction

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

The Stormwater Report must include:

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

Applicant/Project Name

Project Address

Name of Firm and Registered Professional Engineer that prepared the Report

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

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

e Operation and Maintenance Plan required by Standard 9

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

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

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

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

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

Checklist for Stormwater Report

B. Stormwater Checklist and Certification

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

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

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

Registered Professional Engineer’s Certification

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

Registered Professional Engineer Block and Signature

CARLOS A.
QUINTAL

CiviL
No. 30812

Signature and Date

Checklist

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

X New development
[J Redevelopment

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

Checklist for Stormwater Report

Checklist (continued)

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

[] No disturbance to any Wetland Resource Areas

Site Design Practices (e.g. clustered development, reduced frontage setbacks)

0 O

Reduced Impervious Area (Redevelopment Only)

X

Minimizing disturbance to existing trees and shrubs

[

LiD Site Design Credit Requested:

[] Credit1

[] Credit2

[] Credit3

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

Constructed Stormwater Wetlands (includes Gravel Wetlands designs)
Treebox Filter

Water Quality Swale

Grass Channel

Green Roof

O 0000000

Other (describe):

Standard 1: No New Untreated Discharges

X No new untreated discharges

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

Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 2: Peak Rate Attenuation

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

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

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

Standard 3: Recharge

X] Soil Analysis provided.

] Required Recharge Volume calculation provided.

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

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

Static [] Simple Dynamic [] Dynamic Field!

X

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

O

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

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

1 X

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

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

[C] Solid Waste Landfill pursuant to 310 CMR 19.000

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

X

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

[

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

' 80% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 3: Recharge (continued)

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

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

Standard 4: Water Quality

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

Good housekeeping practices;

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

Vehicle washing controls;

Requirements for routine inspections and maintenance of stormwater BMPs:

Spill prevention and response plans;

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

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

Pet waste management provisions;

Provisions for operation and management of septic systems;

Provisions for solid waste management;

Snow disposal and plowing plans relative to Wetland Resource Areas;

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

Street sweeping schedules;

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

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

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

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

e o © © o © ¢ © @ o © © e o o
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X

X is within the Zone It or Interim Wellhead Protection Area

[J is near or to other critical areas.

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

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

X O

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

Checklist for Stormwater Report

Checklist (continued)

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

The %" or 1" Water Quality Volume or

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

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

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

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

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

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

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

O

All exposure has been eliminated.

O

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

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

Standard 6: Critical Areas

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

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

Checklist for Stormwater Report

Checklist (continued)

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

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

Limited Project

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

Small Residential Projects: 2-4 single family houses or 2-4 units in a multi-family development
with a discharge to a critical area

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

Bike Path and/or Foot Path

Redevelopment Project

OO0 OoOoog

Redevelopment portion of mix of new and redevelopment.

[

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

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

E]

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

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

Narrative;

Construction Period Operation and Maintenance Plan;

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

Erosion and Sedimentation Control Plan Drawings;

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

Site Development Plan:;

Construction Sequencing Plan;

Sequencing of Erosion and Sedimentation Controls;

Operation and Maintenance of Erosion and Sedimentation Controls;
inspection Schedule:

Maintenance Schedule;

Inspection and Maintenance Log Form.

®© o © & © © © © © © © ¢ © o

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

Checklist for Stormwater Report

Checklist (continued)

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

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

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

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

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

Standard 9: Operation and Maintenance Plan

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

X Name of the stormwater management system owners;

X

Party responsible for operation and maintenance;

X

Schedule for implementation of routine and non-routine maintenance tasks;

X

Plan showing the location of all stormwater BMPs maintenance access areas;

X

Description and delineation of public safety features;

X

Estimated operation and maintenance budget; and

X

Operation and Maintenance Log Form.

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

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

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

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

] An Hlicit Discharge Compliance Statement is attached;

X NO llicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of
any stormwater to post-construction BMPs.
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Operation and Maintenance Plan

Good House Keeping Measures

1. The parking area and driveway will receive the minimum amount of sand and salt. Snow will be stored
at the locations shown on the site plan.

2. The site consists of mulch with trees, turf lawn, conservation and wildlife planting areas and existing
wooded areas. These areas will be assessed by the owner’s landscape professional to determine the
minimum amounts of fertilizers, herbicides and pesticides necessary and shall only apply the minimums
necessary.

3. The site will be stabilized with landscaped areas with mulch, conservation and wildlife areas and turf
lawn. This will improve the existing site coverage.

Long Term Pollution Prevention Plan

The owner shall employ good housekeeping measures, which include removing trash and debris from the
site, keeping trash in receptacles and complying with the long term operation and maintenance plan.
The owner does not plan to store materials or waste products on the site.

The owner will not allow vehicles to be washed on site.

The owner will have routine inspections and maintenance completed for the Storm-water BMP’s. See
sheet 6 for details and schedule.

The owner will hire a licensed company to deal with any spills that may occur on the site.

The owner will employ a landscape professional to determine and apply the minimum amounts of
fertilizers, herbicides and pesticides.

The site is serviced by Town water.

An onsite septic system has been proposed which will be designed and installed in compliance

with Title V.

Floor drains are proposed and will b connected to Industrial Waste Water Holding Tanks.

The owner will apply the minimum amount of sand and salt necessary. The parking area will be swept
immediately following the last winter sanding.

Sand piles will not be stored on site.

Operation and Maintenance Plan

An operation and maintenance schedule for the construction period and the post-development period has
been provided on sheet6.

During the construction period and after completion the Owner, shall be responsible for the operation and
maintenance of the site and the drainage system.

Upon completion of the construction work the property owner shall be responsible for the maintenance of
the drainage facilities.

The yearly estimated operation and maintenance budget is $4,500.00



Yearly Inspection and Maintenance Log
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Panther Way
Franklin, Massachusetts

Parking Lot Sweeping - Annually

Date: Performed By:
Date: Performed By:
Date: Performed By:
Date: Performed By:
Notes:

Catch Basin Sumps — Inspect 4 Times per year
Remove sediment when it reaches a depth of two feet.
Remove hydrocarbons and debris when discovered.

Date: Performed By:
Date: Performed By:
Date: Performed By:
Date: Performed By:
Notes:

CDS Units — Inspect 4 Times per vear —
Remove sediment when it reaches 75% capacity in the isolation sump
Remove hydrocarbons and debris when discovered.

Date: Performed By:
Date: Performed By:
Date: Performed By:
Date: Performed By:
Date: Performed By:
Date: Performed By:
Date: Performed By:
Date: Performed By:

Notes:



Stormceptor — Inspect 4 Times per year

Remove sediment when it reaches a depth of eight inches.

Remove hvdrocarbons and debris when discovered.

Date: Performed By:
Date: Performed By:
Date: Performed By:
Date: Performed By:
Notes:

Underground Pond 1 — 4 times per vear

Maintenance

Preventative Maintenance — twice a year

Inspect to insure proper functioning — after major storm events for three months after completion
of construction, twice per vear thereafter and when there is a discharge through the high outlet.
Inspect and clean pre-treatment devices — twice per vear and after major storm events.

Date: Performed By:
Date: Performed By:
Date: Performed By:
Date: Performed By:
Notes:

Pond 2 — 4 times per year

Date:
Date:
Date:
Date:

Maintenance Preventative Maintenance — twice a year

Inspect to insure proper functioning — after major storm events for three months after completion
of construction. twice per vear thereafter and when there is a discharge through the high outlet.
Mow the buffer area, side slopes, remove trash and debris, remove grass clippings and
accumulated organic matter — twice per year

Inspect and clean pre-treatment devices — twice per vear and after major storm events.

Performed By:
Performed By:
Performed By:
Performed By:

Notes:



Pond 3 — 4 times per year
- Maintenance Preventative Maintenance — twice a year
- Inspect to insure proper functioning — after major storm events for three months after completion
of construction, twice per vear thereafter and when there is a discharge through the high outlet.
- Mow the buffer area. side slopes. remove trash and debris, remove grass clippings and
accumulated organic matter — twice per year
- Inspect and clean pre-treatment devices — twice per vear and after major storm events.

Date: Performed By:
Date: Performed By:
Date: Performed By:
Date: Performed By:
Notes:

Landscape Area Inspection — 4 times per vear

Date: Performed By:
Date: Performed By:
Date: Performed By:
Date: ' Performed By:

Notes:



APPENDIX K



In Compliance with DEP Storm-water Management Standard 10

Washington Street — Franklin MA
Map 304 Parcel 64

No Illicit discharges to the storm-water management system, including wastewater discharges and
discharges of storm-water contaminated by contact with process wastes, raw materials, toxic pollutants,
hazardous substances, oil, or grease are proposed and shall not be allowed.

The site map located in Appendix I shall be part of this Illicit Discharge Compliance Statement.

Franklin Flex Space, LLC, owner, will be the responsible party.

Authorize Signatory
Franklin Flex Space, LLC,
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