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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. The stormwater system has also been
designed to comply with the Town of Franklin Stormwater Regulations.

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 four parcels of land that were combined to create a parcel with 6.15 acres of land.
One of the four 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. Seven 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
Stormceptor 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 Stormeeptor 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 will be a
Stormceptor WQU CB 14 will be a CDS WQU.

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 136,999 sq. ft. impervious = 6,850 cubic feet
Total storage required 6,536 cubic feet
Storage provided in Pond 1 = 4,513 cubic feet.
Storage provided in Pond 2 = 13,057cubic feet
Storage provided in Pond 3 = 5,077 cubic feet
Total storage provided = 23,097
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 24.3 (Ponds 1 and 2) and 24.2 (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 or observed groundwater.

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. IT should be
noted that the flow rated to the WQU were revised and the rates are lower than originally
proposed. The original Manufactures reports have been included. The site is located within a zone
II. 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 four 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 IT — 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.



APPENDIX B



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 1S 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 0.00 0.031 0.002
100 year storm event (CFS) 100 year storm event (A.F.)
Pre Post Pre Post
1S Vs 1L 1S Vs 1L
1.24 1.11 0.353 0.094

A reduction in the rate and volume of runoff has been realized with the proposed storm-water systems.
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UC1502-PRE

Prepared by {enter your company name here} Page 1
HydroCAD® 8.00 s/n 001535 © 2006 HydroCAD Software Solutions LLC 11/29/2021

Area Listing (all nodes)

Area (acres) CN Description (subcats)

8.920 30 Woods, Good, HSG A (1S)
1.795 39 >75% Grass cover, Good, HSG A (1S)

0.394 98 Paved parking & roofs (1S)

11.110



2 YR PRE-DEVELOPMENT



UC1502-PRE

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 8/24/2021

Runoff =

Subcatchment 1S:1 S

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 Ill 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) (fuf) (ft/sec) (cfs)
54 50 0.1540 0.15 Sheet Flow,
Woods: Light underbrush n= 0400 P2=3.25"
1.9 223 0.1540 1.86 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



10 YR PRE-DEVELOPMENT



UC1502-PRE

Type Ill 24-hr 10YR Rainfall=4.70"

Prepared by {enter your company name here} Page 2
HydroCAD® 8.00 s/n 001535 © 2008 HydroCAD Software Solutions LLC 8/24/2021

Runoff =

Subcatchment 1S: 1 S

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 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) (feel) (ft/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
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 ips

0.8 536

Total



100 YR PRE-DEVELOPMENT



UC1502-PRE Type Ill 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

Subcatchment1S: 1S

Runoff = 1.24 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, dt= 0.01 hrs
Type [l 24-br 100YR Rainfall=6.80"

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)

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

0.6 66 0.1212 1.74 Shaliow 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 02777 2.63 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

0.3 38 0.1500 1.94 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

9.8 536 Total
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UC1502-POST-rev1

Prepared by {enter your company name here} Page 1
HydroCAD® 8.00 s/n 001535 © 2006 HydroCAD Software Solutions LLC 12/5/2021

Area Listing (all nodes)
Area (acres) CN Description (subcats)
4349 30 Woods, Good, HSG A (2S,5S,8S,10S,118,128,138,17S,188S)
3.198 39 >75% Grass cover, Good, HSG A (1S,2S,38,5S,8S,10S,11S,12S,13S,14S,17S,18S)

3.604 98 Paved parking & roofs (1S,2S,3S5,45,55,6S,7S,8S,95,10S,11S,12S,13S5,14S)

11.151




2 YR POST-DEVELOPMENT



UC1502-POST-rev1 Type lll 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 12/5/2021

Subcatchment 1S: CB1
[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.14cfs @ 12.20 hrs, Volume= 0.020 af, Depth= 0.39"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt=0.10 hrs
Type I 24-hr 2YR Rainfall=3.25"

Area (sf) CN Description
9,043 98 Paved parking & roofs
18,146 39 >75% Grass cover, Good, HSG A
27,189 59 Weighted Average
18,146 Pervious Area
9,043 Impervious Area

Tc Length Slope Velocity Capacity Description
{(min)  (feel) (ft/it)  (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=0.2%'
n= 0.012 Concrete pipe, finished

6.3 79 Total

Subcatchment 2S: CB2
[49] Hint: Tc<2dt may require smaliler dt
Runoff = 0.04cfs @ 12.35 hrs, Volume= 0.008 af, Depth= 0.24"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type Il 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-revi Type Il 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 12/52021
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
0.2 48 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

6.2 218 Total

Subcatchment 3S: CB3
[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.38cfs @ 12.10 hrs, Volume= 0.029 af, Depth= 1.44"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt=0.10 hrs
Type Il 24-hr 2YR Rainfall=3.25"

Area (sf) CN Description
7,317 98 Paved parking & roofs
3,103 39 >75% Grass cover, Good, HSG A
10,420 80 Weighted Average
3,103 Pervious Area
7,317 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft) (ft/sec) (cfs)
6.0 Direct Entry, MIN. TC
0.0 8 0.0100 491 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

[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.36 cfs @ 12.09 hrs, Volume= 0.029 af, Depth> 2.82"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type Il 24-hr 2YR Rainfall=3.25"



UC1502-POST-revi 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 12/5/2021

Area (sf) CN  Description
5,376 98 Paved parking & roofs
5,376 Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feel) (fyft) (ft/sec) (cfs)
6.0 Direct Entry, Min TC
0.1 31 0.0100 4.91 3.868 Circular Channel (pipe),
Diam= 12.0" Area= 0.8 sf Perim=3.1" r= 0.25
n= 0.012 Concrete pipe, finished
6.1 31 Total

Subcatchment 5S: CB5

[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.17cfs @ 12.14 hrs, Volume= 0.019 af, Depth= 0.54"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type Hll 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"

07 92 0.1830 2.14 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

04 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

0.3 101 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

7.1 430 Total



UC1502-POST-rev1 Type Il 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 12/5/2021

Subcatchment 6S: CB6
[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.74cfs @ 12.09 hrs, Volume= 0.060 af, Depth> 2.82"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type lll 24-hr 2YR Rainfall=3.25"

Area (sf) CN Description
11,020 98 Paved parking & roofs
11,020 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
[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.50cfs @ 12.10 hrs, Volume= 0.041 af, Depth> 2.82"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type lll 24-hr 2YR Rainfall=3.25"

Area (sf) CN Description
7,497 98 Paved parking & roofs
7,497 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feel) (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=0.25'
n= 0.012 Concrete pipe, finished

8.4 120 Total

Subcatchment 8S: CB8
[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.11cfs @ 12.35 hrs, Volume= 0.020 af, Depth= 0.30"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type Il 24-hr 2YR Rainfall=3.25"



UC1502-POST-revi 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 12/5/2021

Area (sf) CN Description
12,116 98 Paved parking & roofs
8,994 39 >75% Grass cover, Good, HSG A
14,308 30 Woods, Good, HSG A
35,418 56 Weighted Average
23,302 Pervious Area
12,116 impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (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 77 0.0270 3.34 Shallow Concentrated Flow,
Paved Kv=20.3 fps

0.1 31 0.0374 9.50 7.46 Circular Channel (pipe),

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

9.2 489 Total
Subcatchment 9S: CB9

[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.62cfs @ 12.10 hrs, Volume= 0.050 af, Depth> 2.82"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type 11l 24-hr 2YR Rainfall=3.25"

Area (sf) CN Description
9,254 98 Paved parking & roofs
9,254 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/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= 0.2%
n=0.010 PVC, smooth interior

6.3 116 Total
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Subcatchment 10S: CB10
[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.25cfs @ 12.13 hrs, Volume= 0.025 af, Depth= 0.58"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt=0.10 hrs
Type Ul 24-hr 2YR Rainfall=3.25"

Area (sf) CN Description
10,776 98 Paved parking & roofs
1,709 39 >75% Grass cover, Good, HSG A
9,781 30 Woods, Good, HSG A
22,266 64 Weighted Average
11,490 Pervious Area
10,776 impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (f/ft)  (ft/sec) (cfs)
6.0 Direct Entry, MIN. TC
0.0 15 0.0400 9.83 7.72 Circular Channel (pipe),
Diam= 12.0" Area= 0.8 sf Perim=3.1" r=0.25'
n= 0.012 Concrete pipe, finished

6.0 15 Total
Subcatchment 11S: TR11
[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.22cfs @ 12.24 hrs, Volume= 0.034 af, Depth= 0.36"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type lll 24-hr 2YR Rainfall=3.25"

Area (sf) CN Description
17,178 98 Paved parking & roofs
25,172 39 >75% Grass cover, Good, HSG A
7,847 30 Woods, Good, HSG A
50,197 58 Weighted Average
33,018 Pervious Area
17,178 impervious Area
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Tc Length Slope Velocity Capacity Description

(min)  (feet) (f/ft)y  (ft/sec) (cfs)
49 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=7.0fps
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 0.3160 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=0.25'
n= 0.010 PVC, smooth interior
7.1 443 Total

Subcatchment 12S: TR12

[49] Hint: Tc<2dt may require smaller dt

Runoff

0.08 cfs @ 12.45 hrs, Volume= 0.025 af, Depth= 0.16"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type Il 24-hr 2YR Rainfall=3.25"

Area (sf) CN Description
20,701 98 Paved parking & roofs
27,521 39 >75% Grass cover, Good, HSG A
32,521 30 Woods, Good, HSG A
80,743 51 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=0.2%
n=0.010 PVC, smooth interior

7.1 274 Total
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Subcatchment 13S: TR13

[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.05cfs @ 12.49 hrs, Volume= 0.018 af, Depth= 0.14"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type Il 24-hr 2YR Rainfall=3.25"

Area (sf) CN Description
18,951 98 Paved parking & roofs
14,429 39 >75% Grass cover, Good, HSG A
36,229 30 Woods, Good, HSG A

69,609 50 Weighted Average
50,658 Pervious Area
18,951 Impervious Area

Tc Length Slope Velocity Capacity Description
{(min)  (feel) (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=5.0fps
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=7.0fps
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=0.2%'
n= 0.010 PVC, smooth interior

6.9 536 Total
Subcatchment 14S: CB14

[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.87cfs @ 12.10 hrs, Volume= 0.066 af, Depth> 1.88"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type Il 24-hr 2YR Rainfall=3.25"

Area (sf) CN Description
14,656 98 Paved parking & roofs
3,692 39 >75% Grass cover, Good, HSG A
18,348 86 Weighted Average
3,692 Pervious Area
14,656 Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)y (ft/sec) (cfs)
6.0 Direct Entry, MIN. TC
0.1 25 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 25 Total

Subcatchment 17S: 817

[45] Hint: Runoff=Zero
Runoff = 0.00cfs @ 8.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type Hll 24-hr 2YR Rainfall=3.25"

Area (sf) CN Description
21,239 39 >75% Grass cover, Good, HSG A
67,689 30 Woods, Good, HSG A
88,928 32 Weighted Average
88,928 Pervious Area

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

11.1 50 0.0254 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.25"
0.3 13 0.0254 0.80 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.5 74 0.2160 2.32 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.7 49 0.0510 1.13 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

12.6 186 Total

Subcatchment 18S: S18

[49] Hint: Tc<2dt may require smaller dt
[45] Hint: Runoff=Zero

Runoff = 0.00cfs @ 8.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type Il 24-hr 2YR Rainfall=3.25"

Area (sf) CN Description
4,448 39 >75% Grass cover, Good, HSG A
10,309 30 Woods, Good, HSG A
14,757 33  Weighted Average
14,757 Pervious Area
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Tc Length Slope Velocity Capacity Description
{(min)  (feel) (f/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 - DMH3

[52] Hint: Inlet conditions not evaluated

inflow Area = 1.246 ac, Inflow Depth = 0.55" for 2YR event
Inflow = 0.52cfs @ 12.12 hrs, Volume= 0.057 af
Outflow = 0.50cfs @ 12.13 hrs, Volume= 0.057 af, Atten= 3%, Lag= 0.6 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, dt=0.10 hrs
Max. Velocity= 3.49 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 1.52 fps, Avg. Travel Time= 0.7 min

Peak Storage= 10 c¢f @ 12.13 hrs, Average Depth at Peak Storage= 0.24'
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'
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Reach 3R: DMH3-HEADER

[52] Hint: Inlet conditions not evaluated

[82] Warning: Early inflow requires earlier time span
[85] Warning: Oscillations may require Finer Routing>1
[61] Hint: Submerged 23% of Reach 1R bottom

inflow Area = 1.370 ac, Inflow Depth > 0.75" for 2YR event
inflow = 0.85cfs @ 12.12 hrs, Volume= 0.086 af
Qutflow = 0.85cfs @ 12.12 hrs, Volume= 0.086 af, Atten= 1%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Max. Velocity= 5.01 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.06 fps, Avg. Travel Time= 0.2 min

Peak Storage= 4 c¢f @ 12.12 hrs, Average Depth at Peak Storage= 0.27'
Bank-Full Depth= 1.00", Capacity at Bank-Full=5.41 cfs

12.0" Diameter Pipe, n=0.010 PVC, smooth interior
Length=22.0' Slope=0.0136"/'
Inlet Invert= 254.25', Outlet Invert= 253.95'

Reach 4R: DMH4 DMH5

[52] Hint: Inlet conditions not evaluated
[88] Warning: Qout>Qin may require Finer Routing>1

Inflow Area = 3.006 ac, Inflow Depth = 0.24" for 2YR event
inflow = 0.26 cfs @ 12.36 hrs, Volume= 0.059 af
Qutflow = 027 cfs @ 12.38 hrs, Volume= 0.059 af, Atten= 0%, Lag= 0.9 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Max. Velocity= 4.15 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 2.49 fps, Avg. Travel Time= 0.5 min

Peak Storage= 5 cf @ 12.38 hrs, Average Depth at Peak Storage= 0.14'
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'
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Reach 5R: DMH5 DMH6

[52] Hint: Inlet conditions not evaluated
[61] Hint: Submerged 1% of Reach 4R bottom

Inflow Area = 3.006 ac, Inflow Depth = 0.24" for 2YR event
Inflow = 0.27cfs @ 12.38 hrs, Volume= 0.059 af
Outflow = 0.27 cfs @ 12.38 hrs, Volume= 0.059 af, Atten= 0%, Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Max. Velocity= 4.62 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 2.76 fps, Avg. Travel Time= 0.4 min

Peak Storage= 3 cf @ 12.38 hrs, Average Depth at Peak Storage= 0.13'
Bank-Full Depth= 1.00', Capacity at Bank-Full=7.78 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished
Length= 60.0' Slope= 0.0407 /'
Inlet Invert= 254.20', Outlet Invert= 251.76'

Reach 6R: DMH6 MANIFOLD

[52] Hint: Inlet conditions not evaluated
[61] Hint: Submerged 2% of Reach 5R bottom

inflow Area = 3.006 ac, Inflow Depth = 0.24" for 2YR event
Inflow = 0.27 cfs @ 12.38 hrs, Volume= 0.059 af
Outflow = 0.27cfs @ 12.39 hrs, Volume= 0.059 af, Atten= 0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Max. Velocity= 4.10 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.45 fps, Avg. Travel Time= 0.1 min

Peak Storage= 1 cf @ 12.39 hrs, Average Depth at Peak Storage= 0.14'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 6.55 cfs
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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

[52] Hint: Inlet conditions not evaluated
[85] Warning: Oscillations may require Finer Routing>1
[61] Hint: Submerged 36% of Reach 8R bottom

Inflow Area = 0.425 ac, Inflow Depth > 2.82" for 2YR event
Inflow = 1.24cfs @ 12.10 hrs, Volume= 0.100 af
Qutflow = 1.23cfs @ 12.10 hrs, Volume= 0.100 af, Atten= 1%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Max. Velocity= 5.77 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.16 fps, Avg. Travel Time= 0.2 min

Peak Storage= 4 cf @ 12.10 hrs, Average Depth at Peak Storage= 0.32'
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

[62] Hint: Inlet conditions not evaluated
[82] Warning: Early inflow requires earlier time span
[85] Warning: Oscillations may require Finer Routing>1

Inflow Area = 0.425 ac, Inflow Depth > 2.82" for 2YR event
Inflow = 1.25cfs @ 12.10 hrs, Volume= 0.100 af
Outflow = 1.24cfs @ 12.10 hrs, Volume= 0.100 af, Atten=1%, Lag=0.1 min
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Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Max. Velocity= 5.63 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.10 fps, Avg. Travel Time= 0.2 min

Peak Storage= 7 cf @ 12.10 hrs, Average Depth at Peak Storage= 0.32'
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: DMHS DMH10

[52] Hint: Inlet conditions not evaluated

Inflow Area = 1.598 ac, Inflow Depth = 0.14" for 2YR event
Inflow = 0.05cfs @ 12.49 hrs, Volume= 0.018 af
Outflow = 0.04cfs @ 12.51 hrs, Volume= 0.018 af, Atten= 1%, Lag= 1.1 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Max. Velocity= 2.73 fps, Min. Travel Time= 0.6 min
Avg. Velocity = 2.02 fps, Avg. Travel Time= 0.8 min

Peak Storage= 2 cf @ 12.50 hrs, Average Depth at Peak Storage= 0.05'
Bank-Full Depth= 1.00', Capacity at Bank-Full=7.87 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished
Length= 99.0' Slope= 0.0416"/'
Inlet Invert= 256.56', Outlet Invert= 252.44'

Reach 10R: DMH10 POND2

Hint: Inlet conditions not evaluated
Warning: Early inflow requires earlier time span
Warning: Oscillations may require Finer Routing>1

[52
[82
[85
[61] Hint: Submerged 3% of Reach 9R bottom

FASNIPS - Sl 3 ol
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Inflow Area = 2.624 ac, Inflow Depth > 0.40" for 2YR event

Inflow = 0.65cfs @ 12.11 hrs, Volume= 0.089 af

Outflow = 064 cfs @ 12.11 hrs, Volume= 0.088 af, Atten= 1%, Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Max. Velocity= 4.85 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 2.24 fps, Avg. Travel Time= 0.3 min

Peak Storage= 6 c¢f @ 12.11 hrs, Average Depth at Peak Storage= 0.23'
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

[52] Hint: Inlet conditions not evaluated

inflow Area = 1.784 ac, Inflow Depth= 0.00" for 2YR event
Inflow = 0.00cfs @ 8.00 hrs, Volume= 0.000 af
Outflow = 0.00cfs @ 8.00 hrs, Volume= 0.000 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, dt= 0.10 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 @ 8.00 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= 28.0" Slope= 0.0500 '/
Inlet Invert= 247.40', Qutlet Invert= 246.00'
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Reach 12R: DMH12-PIPE END

[52] Hint: Inlet conditions not evaluated

Inflow Area = 6.055 ac, Inflow Depth = 0.00" for 2YR event
Inflow = 0.00cfs@ 8.00 hrs, Volume= 0.000 af
Outflow = 0.00cfs@ 8.00 hrs, Volume= 0.000 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, dt= 0.10 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 @ 8.00 hrs, Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 1.00", Capacity at Bank-Full=7.72 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished
Length= 20.0" Slope= 0.0400 /'
Inlet Invert= 244.80', Outlet Invert= 244.00'

Reach 13R: DMH13-PIPE END

[52] Hint: Inlet conditions not evaluated

inflow Area = 0.932 ac, Inflow Depth = 0.00" for 2YR event
Inflow = 0.00cfs@ 8.00 hrs, Volume= 0.000 af
Qutflow = 0.00cfs@ 8.00 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, dt= 0.10 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 @ 8.00 hrs, Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 7.72 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished
Length= 17.0' Slope= 0.0400 '/
Inlet Invert= 246.68', Outlet Invert= 246.00'
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Pond 1P: POND 1

Inflow Area = 1.784 ac, Inflow Depth > 0.70" for 2YR event
Inflow = 1.02cfs @ 12.12 hrs, Volume= 0.104 af
Qutflow = 0.81cfs@ 12.10 hrs, Volume= 0.104 af, Atten=20%, Lag= 0.0 min
Discarded = 0.81cfs@ 12.10 hrs, Volume= 0.104 af
Primary = 0.00cfs @ 8.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Peak Elev=249.94' @ 12.20 hrs Surf.Area= 0.042 ac Storage= 0.002 af

Plug-Flow detention time= 1.0 min calculated for 0.104 af (100% of inflow)
Center-of-Mass det. time= 1.0 min (863.4 - 862.5) ‘

Volume invert Avail.Storage Storage Description
#1 249.80' 0.063 af 20.70'W x 89.00'L x 5.50'H Prismatoid
0.233 af Overall - 0.074 af Embedded = 0.158 af x 40.0% Voids
#2 251.05' 0.074 af 48.0"D x 86.00'L. Horizontal Cylinder x 3 Inside #1

0.138 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

Discarded OutFlow Max=0.81 cfs @ 12.10 hrs HW=249.89" (Free Discharge)
T 1=Exfiltration (Exfiltration Controls 0.81 cfs)

Primary OutFlow Max=0.00 cfs @ 8.00 hrs HW=249.80' (Free Discharge)
T 2=0rifice/Grate ( Controls 0.00 cfs)

Pond 2P: POND 2

Inflow Area = 6.055 ac, Inflow Depth > 0.49" for 2YR event
Inflow = 2.00cfs @ 12.11 hrs, Volume= 0.248 af
Qutflow = 191cfs @ 12.13 hrs, Volume= 0.248 af, Atten= 5%, Lag= 1.3 min
Discarded = 191cfs @ 12.13 hrs, Volume= 0.248 af
Primary = 0.00cfs @ 8.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Peak Elev= 247.20' @ 12.13 hrs Surf.Area= 5,460 sf Storage= 118 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 1.0 min ( 857.3 - 856.3 )

Volume Invert Avail.Storage Storage Description
#1 247 15" 8,051 c¢f 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 c¢f Total Available Storage
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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

iscarded QutFlow Max=1.92 cfs @ 12.13 hrs HW=247.20"' (Free Discharge)
1=Exfiltration (Exfiltration Controls 1.92 cfs)

Primary OutFlow Max=0.00 cfs @ 8.00 hrs HW=247.15" (Free Discharge)
2=0rifice/Grate ( Controls 0.00 cfs)

Pond 3P: POND 2

[82] Warning: Early inflow requires earlier time span

inflow Area = 0.632 ac, Inflow Depth > 1.17" for 2YR event
Inflow = 112cfs @ 12.11 hrs, Volume= 0.091 af
Outflow = 0.52cfs @ 12.00 hrs, Volume= 0.091 af, Atten=54%, Lag= 0.0 min
Discarded = 0.52cfs @ 12.00 hrs, Volume= 0.091 af
Primary = 0.00cfs @ 8.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Peak Elev= 248.59' @ 12.35 hrs Surf.Area= 2,070 sf Storage= 406 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 4.2 min (847.1-842.9)

Volume Invert Avail.Storage _ Storage Description
#1 248.10' 3,091 cf 20.70'W x 100.00'L. x 5.50'H Prismatoid
11,385 cf Overall - 3,657 cf Embedded = 7,728 cf x 40.0% Voids
#2 249.35' 3,657 ¢f 48.0"D x 97.00'L Horizontal Cylinder x 3 Inside #1

6,748 cf Total Available Storage

Device Routing Invert Qutlet Devices
#1  Discarded 248.09' 10.800 in/hr Exfiltration over Surface area above invert
Excluded Surface area = 0 sf
#2  Primary 252.25' 12.0" Vert. Orifice/Grate C= 0.600

Discarded OutFlow Max=0.52 cfs @ 12.00 hrs HW=248.17" (Free Discharge)
T 1=Exfiltration (Exfiltration Controls 0.52 cfs)

Primary OutFlow Max=0.00 cfs @ 8.00 hrs HW=248.10' (Free Discharge)
T 2=0Orifice/Grate ( Controls 0.00 cfs)

Link 1L: COMBINE HYDROGRAPHS

Inflow Area = 11.151 ac, Inflow Depth = 0.00" for 2YR event
Inflow = 0.00cfs @ 8.00 hrs, Volume= 0.000 af
Primary = 0.00cfs @ 8.00 hrs, Volume= 0.000 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
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Subcatchment 1S: CB1
[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.63cfs @ 12.12 hrs, Volume= 0.056 af, Depth= 1.07"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type Il 24-hr 10YR Rainfall=4.70"

Area (sf) CN Description
9,043 98 Paved parking & roofs
18,146 39 >75% Grass cover, Good, HSG A
27,189 59 Weighted Average
18,146 Pervious Area
9,043 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feetl) (f/f)y  (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 2S8: CB2

[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.24cfs @ 12.13 hrs, Volume= 0.025 af, Depth= 0.78"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type lil 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 54 Weighted Average
11,829 Pervious Area
4,842 Impervious Area
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Tc Length Slope Velocity Capacity Description
{(min)  (feet) (f/ft)y  (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
04 70 0.0200 2.87 Shallow Concentrated Flow,
Paved Kv=20.3fps
0.1 Direct Entry, Min TC
0.2 48 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

6.2 218 Total

Subcatchment 3S: CB3
[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.69cfs @ 12.10 hrs, Volume= 0.052 af, Depth> 2.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type Il 24-hr 10YR Rainfall=4.70"

Area (sf) CN Description
7,317 98 Paved parking & roofs
3,103 39 >75% Grass cover, Good, HSG A
10,420 80 Weighted Average
3,103 Pervious Area
7,317 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/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
[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.53cfs @ 12.09 hrs, Volume= 0.042 af, Depth> 4.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type lll 24-hr 10YR Rainfall=4.70"
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Area (sf) CN Description
5,376 98 Paved parking & roofs
5,376 Impervious Area
Tc Length Slope Velocity Capacity Description
{min)  (feel) (fft)  (ft/sec) (cfs)
6.0 Direct Entry, Min TC
0.1 31 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
6.1 31 Total

Subcatchment 58: CB5

[49] Hint: Tc<2dt may require smaller dt

Runoff =

0.54cfs @ 12.12 hrs, Volume= 0.046 af, Depth= 1.32"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 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) (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= 5.0 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
0.3 101 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
7.1 430 Total
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Subcatchment 6S: CB6

[49] Hint: Tc<2dt may require smaller dt
Runoff = 1.08cfs @ 12.09 hrs, Volume= 0.087 af, Depth> 4.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type Il 24-hr 10YR Rainfall=4.70"

Area (sf) CN Description
11,020 98 Paved parking & roofs
11,020 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fuft)  (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

8.0 3 Total

Subcatchment 7S: CB7
[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.73cfs @ 12.10 hrs, Volume= 0.059 af, Depth> 4.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type Il 24-hr 10YR Rainfall=4.70"

Area (sf) CN Descriplion
7,497 98 Paved parking & roofs
7,497 Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/it)  (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=0.25%
n= 0.012 Concrete pipe, finished

6.4 120 Total
Subcatchment 8S5: CB8

[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.55cfs @ 12.19 hrs, Volume= 0.060 af, Depth= 0.89"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type lll 24-hr 10YR Rainfall=4.70"
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Area (sf) CN __ Description
12,116 98 Paved parking & roofs
8,994 39 >75% Grass cover, Good, HSG A
14,308 30 Woods, Good, HSG A
35,418 56 Weighted Average
23,302 Pervious Area
12,116 impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ftift)  (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

0.4 77 0.0270 3.34 Shallow Concentrated Flow,
Paved Kv=20.3fps

0.1 31 0.0374 9.50 7.46 Circular Channel (pipe),

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

9.2 489 Total
Subcatchment 9S: CB9
[49] Hint: Tc<2dt may require smaller dt

Runoff = 091cfs@ 12.10 hrs, Volume= 0.073 af, Depth> 4.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type Il 24-hr 10YR Rainfall=4.70"

Area (sf) CN Description
9,254 98 Paved parking & roofs
8,254 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=0.28'
n= 0.010 PVC, smooth interior

6.3 116 Total
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Subcatchment 10S: CB10

[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.73cfs @ 12.11 hrs, Volume= 0.059 af, Depth= 1.39"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type Il 24-hr 10YR Rainfall=4.70"

Area (sf) CN  Description
10,776 98 Paved parking & roofs
1,709 39 >75% Grass cover, Good, HSG A
9,781 30 Woods, Good, HSG A
22,266 64 Weighted Average
11,490 Pervious Area
10,776 Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feel) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, MIN. TC
0.0 15 0.0400 9.83 7.72 Circular Channel (pipe),
Diam= 12.0" Area= 0.8 sf Perim=3.1" r=0.25'
n= 0.012 Concrete pipe, finished
6.0 15 Total

Subcatchment 11S: TR11

[49] Hint: Tc<2dt may require smaller dt
Runoff = 1.03cfs @ 12.13 hrs, Volume= 0.097 af, Depth= 1.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type Hll 24-hr 10YR Rainfall=4.70"

Area (sf) CN Description
17,178 98 Paved parking & roofs
25,172 39 >75% Grass cover, Good, HSG A
7,847 30 Woods, Good, HSG A
50,197 58 Weighted Average
33,019 Pervious Area
17,178 Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (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 0.0590 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 0.3160 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 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
71 443 Total

Subcatchment 12S: TR12

[49] Hint: Tc<2dt may require smaller dt

Runoff

0.71cfs @ 12.20 hrs, Volume= 0.096 af, Depth= 0.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type Il 24-hr 10YR Rainfall=4.70"

Area (sf) CN _ Description
20,701 98 Paved parking & roofs
27,521 39 >75% Grass cover, Good, HSG A
32,521 30 Woods, Good, HSG A
80,743 51 Weighted Average
60,042 Pervious Area
20,701 Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (fi/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

[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.53cfs @ 12.21 hrs, Volume= 0.076 af, Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type Il 24-hr 10YR Rainfall=4.70"

Area (sf) CN Description

18,951 98 Paved parking & roofs
14,429 39 >75% Grass cover, Good, HSG A
36,229 30 Woods, Good, HSG A

69,609 50 Weighted Average

50,658 Pervious Area
18,951 Impervious Area
Tc Length Slope Velocity Capacity Description
{min)  (feel) (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=7.0fps
1.8 185 0.1170 1.71 Shallow Concentrated Fiow,
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 14S: CB14

[49] Hint: Tc<2dt may require smaller dt
Runoff = 1.45cfs @ 12.10 hrs, Volume= 0.111 af, Depth> 3.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type Il 24-hr 10YR Rainfall=4.70"

Area (sf) CN Description
14,656 98 Paved parking & roofs
3,692 39 >75% Grass cover, Good, HSG A
18,348 86 Weighted Average
3,692 Pervious Area
14,656 Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feel) (ft/ft)y  (ft/sec) (cfs)
6.0 Direct Entry, MIN. TC
0.1 25 0.0100 491 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 25 Total
Subcatchment 17S: $17

Runoff = 0.00cfs @ 22.95 hrs, Volume= 0.002 af, Depth= 0.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type HI 24-hr 10YR Rainfall=4.70"

Area (sf) CN Description
21,239 39 >75% Grass cover, Good, HSG A
67,689 30 Woods, Good, HSG A
88,928 32 Weighted Average
88,928 Pervious Area

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

11.1 50 0.0254 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.25"
0.3 13 0.0254 0.80 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.5 74 0.2160 2.32 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.7 49 0.0510 1.13 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

12.6 186 Total
Subcatchment 18S: S18

[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.00 cfs @ 21.53 hrs, Volume= 0.001 af, Depth= 0.02"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type I 24-hr 10YR Rainfall=4.70"

Area (sf) CN Description
4,448 39 >75% Grass cover, Good, HSG A
10,309 30 Woods, Good, HSG A
14,757 33  Weighted Average
14,757 Pervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (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=7.0fps
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=0.2%
n= 0.012 Concrete pipe, finished

6.1 151 Total

Reach 1R: DMH1 - DMH3

[52] Hint: Inlet conditions not evaluated

inflow Area = 1.246 ac, Inflow Depth > 1.28" for 10YR event
inflow = 155cfs @ 12.11 hrs, Volume= 0.133 af
Outflow = 1.51cfs @ 12.12 hrs, Volume= 0.133 af, Atten= 3%, Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, dt=0.10 hrs
Max. Velocity= 4.77 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 1.83 fps, Avg. Travel Time= 0.6 min

Peak Storage= 22 cf @ 12.12 hrs, Average Depth at Peak Storage= 0.43'
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

2] Hint: Inlet conditions not evaluated

2] Warning: Early inflow requires earlier time span

5] Warning: Oscillations may require Finer Routing>1
1] Hint: Submerged 44% of Reach 1R bottom

5
[8
[8
[6
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Inflow Area = 1.370 ac, Inflow Depth > 1.54" for 10YR event

inflow = 2.03cfs @ 12.11 hrs, Volume= 0.175 af

Qutflow = 2.02cfs @ 12.11 hrs, Volume= 0.175 af, Atten= 1%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Max. Velocity= 6.38 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.51 fps, Avg. Travel Time= 0.1 min

Peak Storage= 7 cf @ 12.11 hrs, Average Depth at Peak Storage= 0.42'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 5.41 cfs

12.0" Diameter Pipe, n=0.010 PVC, smooth interior
Length=22.0' Siope= 0.0136"/
Inlet Invert= 254.25', Qutlet Invert= 253.95'

Reach 4R: DMH4 DMH5

[52] Hint: Inlet conditions not evaluated

Inflow Area = 3.006 ac, Inflow Depth= 0.77" for 10YR event
Inflow = 1.75c¢fs @ 12.14 hrs, Volume= 0.183 af
Qutflow = 1.63cfs @ 12.16 hrs, Volume= 0.193 af, Atten= 7%, Lag= 0.9 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Max. Velocity= 7.00 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 3.32 fps, Avg. Travel Time= 0.4 min

Peak Storage= 17 ¢f @ 12.15 hrs, Average Depth at Peak Storage= 0.34'
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'




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

Prepared by {enter your company name here} Page 12
HydroCAD® 8.00 s/n 001535 © 2006 HydroCAD Software Solutions LL.C 12/5/2021

Reach 5R: DMH5 DMHG6

[52] Hint: Inlet conditions not evaluated
[88] Warning: Qout>Qin may require Finer Routing>1
[61] Hint: Submerged 10% of Reach 4R bottom

inflow Area = 3.006 ac, Inflow Depth= 0.77" for 10YR event
Inflow = 1683 cfs@ 12.16 hrs, Volume= 0.193 af
Outflow = 1.64 cfs @ 12.17 hrs, Volume= 0.193 af, Atten=0%, Lag= 0.8 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Max. Velocity= 7.83 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 3.70 fps, Avg. Travel Time= 0.3 min

Peak Storage= 13 c¢f @ 12.17 hrs, Average Depth at Peak Storage= 0.37'
Bank-Full Depth= 1.00', Capacity at Bank-Full=7.78 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished
Length= 60.0' Slope= 0.0407 '/
Inlet Invert= 254.20', Outlet invert= 251.76'

Reach 6R: DMH6 MANIFOLD

[52] Hint: Inlet conditions not evaluated
[88] Warning: Qout>Qin may require Finer Routing>1
[61] Hint: Submerged 10% of Reach 5R bottom

Inflow Area = 3.006 ac, Inflow Depth= 0.77" for 10YR event
Inflow = 1.64 cfs @ 12.17 hrs, Volume= 0.193 af
Qutflow = 164 cfs @ 12.18 hrs, Volume= 0.193 af, Atten= 0%, Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Max. Velocity= 6.93 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 3.28 fps, Avg. Travel Time= 0.1 min

Peak Storage= 4 cf @ 12.17 hrs, Average Depth at Peak Storage= 0.34'
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'
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Reach 7R: DMH7 MANIFOLD

[52] Hint: Inlet conditions not evaluated
[85] Warning: Oscillations may require Finer Routing>1
[61] Hint: Submerged 48% of Reach 8R bottom

Inflow Area = 0.425 ac, Inflow Depth > 4.12" for 10YR event
Inflow = 1.81cfs @ 12.10 hrs, Volume= 0.146 af
Qutflow = 1.79cfs @ 12.10 hrs, Volume= 0.146 af, Atten= 1%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Max. Velocity= 6.41 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.42 fps, Avg. Travel Time= 0.1 min

Peak Storage= 6 ¢f @ 12.10 hrs, Average Depth at Peak Storage= 0.39'
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

[52] Hint: Inlet conditions not evaluated
[82] Warning: Early inflow requires earlier time span
[85] Warning: Oscillations may require Finer Routing>1

Inflow Area = 0.425 ac, Inflow Depth > 4.13" for 10YR event
Inflow = 1.82cfs @ 12.10 hrs, Volume= 0.146 af
Qutflow = 1.81cfs @ 12.10 hrs, Volume= 0.146 af, Atten=1%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Max. Velocity= 6.25 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.35 fps, Avg. Travel Time= 0.2 min
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Peak Storage= 9 c¢f @ 12.10 hrs, Average Depth at Peak Storage= 0.40'
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

[52] Hint: Inlet conditions not evaluated
[88] Warning: Qout>Qin may require Finer Routing>1

Inflow Area = 1.598 ac, Inflow Depth= 0.57" for 10YR event
inflow = 0.53cfs @ 12.21 hrs, Volume= 0.076 af
Outflow = 0.54 cfs @ 12.22 hrs, Volume= 0.076 af, Atten= 0%, Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, dt=0.10 hrs
Max. Velocity= 5.75 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 2.94 fps, Avg. Travel Time= 0.6 min

Peak Storage= 9 cf @ 12.21 hrs, Average Depth at Peak Storage= 0.18'
Bank-Full Depth= 1.00', Capacity at Bank-Full=7.87 cfs

12.0" Diameter Pipe, n= 0.012 Concrete pipe, finished
Length= 99.0' Slope=0.0416 "/
Inlet Invert= 256.56', Outlet Invert= 252.44'

Reach 10R: DMH10 POND2

52] Hint: Inlet conditions not evaluated

2] Warning: Early inflow requires earlier time span

5] Warning: Oscillations may require Finer Routing>1
1] Hint: Submerged 7% of Reach 9R bottom

[
8
8
6

inflow Area = 2.624 ac, Inflow Depth > 0.96" for 10YR event
Inflow 1.87 cfs @ 12.14 hrs, Volume= 0.210 af
Outflow 1.85¢cfs @ 12.14 hrs, Volume= 0.210 af, Atten= 1%, Lag= 0.3 min

i
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Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, di= 0.10 hrs
Max. Velocity= 6.44 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.82 fps, Avg. Travel Time= 0.3 min

Peak Storage= 13 c¢f @ 12.14 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", Outlet Invert= 251.30'

Reach 11R: DMH11-FES

[52] Hint: Inlet conditions not evaluated

Inflow Area = 1.784 ac, Inflow Depth = 0.00" for 10YR event
Inflow = 0.00cfs@ 8.00 hrs, Volume= 0.000 af
Outflow = 0.00cfs@ 8.00 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, dt= 0.10 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 @ 8.00 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= 28.0' Slope= 0.0500"/'
Inlet Invert= 247.40', Outlet Invert= 246.00'

Reach 12R: DMH12-PIPE END

[52] Hint: Inlet conditions not evaluated
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Inflow Area = 6.055 ac, Inflow Depth = 0.00" for 10YR event

Inflow = 0.00cfs @ 8.00 hrs, Volume= 0.000 af

Outflow = 0.00cfs @ 8.00 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, dt= 0.10 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 @ 8.00 hrs, Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 1.00', Capacity at Bank-Full=7.72 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished
Length=20.0' Slope= 0.0400 /'
Inlet Invert= 244.80', Outlet Invert= 244.00'

Reach 13R: DMH13-PIPE END

[52] Hint: Inlet conditions not evaluated

Inflow Area = 0.932 ac, Inflow Depth = 0.00" for 10YR event
Inflow = 0.00cfs @ 8.00 hrs, Volume= 0.000 af
Qutflow = 0.00cfs @ 8.00 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, dt= 0.10 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 @ 8.00 hrs, Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 1.00', Capacity at Bank-Full=7.72 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished
Length= 17.0' Slope= 0.0400"/'
Inlet Invert= 246.68', Outlet Invert= 246.00'
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Pond 1P: POND 1

inflow Area = 1.784 ac, Inflow Depth > 1.49" for 10YR event

Inflow = 2.56cfs @ 12.12 hrs, Volume= 0.221 af

Qutflow = 0.81cfs @ 12.00 hrs, Volume= 0.221 af, Atten= 68%, Lag= 0.0 min
Discarded = 0.81cfs@ 12.00 hrs, Volume= 0.221 af

Primary = 0.00cfs@ 8.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Peak Elev= 251.71' @ 12.51 hrs Surf.Area= 0.042 ac Storage= 0.037 af

Plug-Flow detention time= 10.0 min calculated for 0.220 af (100% of inflow)
Center-of-Mass det. time= 10.0 min ( 860.6 - 850.6 )

Volume Invert Avail.Storage Storage Description
#1 249.80' 0.063 af 20.70'W x 89.00'L. x 5.50'H Prismatoid
0.233 af Overall - 0.074 af Embedded = 0.158 af x 40.0% Voids
#2 251.05' 0.074 af 48.0"D x 86.00'L Horizontal Cylinder x 3 Inside #1

0.138 af Total Available Storage

Device Routing Invert Qutlet 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

Discarded OutFlow Max=0.81 cfs @ 12.00 hrs HW=250.00" (Free Discharge)
T 1=Exfiltration (Exfiltration Controls 0.81 cfs)

Primary OutFlow Max=0.00 cfs @ 8.00 hrs HW=249.80' (Free Discharge)
Y 2=0rifice/Grate ( Controls 0.00 cfs)

Pond 2P: POND 2

Inflow Area = 6.055 ac, Inflow Depth > 1.09" for 10YR event

Inflow = 521cfs@ 12.13 hrs, Volume= 0.549 af

Qutflow = 1.92cfs @ 12.00 hrs, Volume= 0.549 af, Atten= 63%, Lag= 0.0 min
Discarded = 1.92cfs @ 12.00 hrs, Volume= 0.549 af

Primary = 0.00cfs@ 8.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Peak Elev= 248.60' @ 12.53 hrs Surf.Area= 5,460 sf Storage= 3,263 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 7.9 min ( 866.2 - 858.3)

Volume Invert Avail.Storage _Storage Description
#1 24715 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
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Device Routing Invert OQutlet 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 @ 12.00 hrs HW=247.24' (Free Discharge)
T 1=Exfiltration (Exfiltration Controls 1.92 cfs)

Primary OutFlow Max=0.00 cfs @ 8.00 hrs HW=247.15" (Free Discharge)
T 2=0Orifice/Grate ( Controls 0.00 cfs)

Pond 3P: POND 2

[82] Warning: Early inflow requires earlier time span
[85] Warning: Oscillations may require Finer Routing>1

Inflow Area = 0.932 ac, Inflow Depth > 2.19" for 10YR event

inflow = 218 cfs @ 12.10 hrs, Volume= 0.170 af

Outflow = 0.52cfs @ 11.90 hrs, Volume= 0.170 af, Atten=76%, Lag= 0.0 min
Discarded = 0.52cfs@ 11.90 hrs, Volume= 0.170 af

Primary = 0.00cfs @ 8.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Peak Elev=249.91' @ 12.53 hrs Surf.Area= 2,070 sf Storage= 1,691 cf

Plug-Flow detention time= 18.7 min calculated for 0.170 af (100% of inflow)
Center-of-Mass det. time= 18.6 min ( 848.2 - 829.6)

Volume Invert Avail.Storage Storage Description
#1 248.10' 3,091 cf 20.70'W x 100.00'L. x 5.50'H Prismatoid
11,385 cf Overall - 3,657 cf Embedded = 7,728 cf x 40.0% Voids
#2 249.35' 3,657 cf 48.0"D x 97.00'L Horizontal Cylinder x 3 Inside #1

6,748 cf Total Available Storage

Device Routing Invert Outlet Devices
#1  Discarded 248.09' 10.800 in/hr Exfiltration over Surface area above invert
Excluded Surface area = 0 sf
#2  Primary 252.25' 12.0" Vert. Orifice/Grate C= 0.600

Discarded OutFlow Max=0.52 cfs @ 11.90 hrs HW=248.21' (Free Discharge)
T 1=Exfiltration (Exfiltration Controls 0.52 cfs)

Primary OutFlow Max=0.00 cfs @ 8.00 hrs HW=248.10" (Free Discharge)
T 2=0Orifice/Grate ( Controls 0.00 cfs)
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Link 1L: COMBINE HYDROGRAPHS

Inflow Area = 11.151 ac, Inflow Depth = 0.00" for 10YR event
inflow = 0.00cfs @ 22.75 hrs, Volume= 0.002 af
Primary = 0.00cfs @ 22.75 hrs, Volume= 0.002 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs



100 YR POST-DEVELOPMENT
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Subcatchment 13: CB1
[49] Hint: Tc<2dt may require smaller dt
Runoff = 1.56cfs @ 12.11 hrs, Volume= 0.123 af, Depth= 2.37"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt=0.10 hrs
Type Il 24-hr 100YR Rainfall=6.80"

Area (sf) CN__ Description
9,043 98 Paved parking & roofs
18,146 39 >75% Grass cover, Good, HSG A
27,189 59 Weighted Average
18,146 Pervious Area
9,043 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
[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.74cfs @ 12.11 hrs, Volume= 0.061 af, Depth= 1.91"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type lll 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




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

Prepared by {enter your company name here} Page 2
HydroCAD® 8.00 s/n 001535 © 2006 HydroCAD Software Solutions LLC 12/5/2021

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fuft) (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

0.2 48 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

6.2 218 Total
Subcatchment 3S: CB3

[49] Hint: Tc<2dt may require smaller dt
Runoff = 117 cfs @ 12.10 hrs, Volume= 0.089 af, Depth> 4.49"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type lll 24-hr 100YR Rainfall=6.80"

Area (sf) CN Description

7,317 98 Paved parking & roofs
3,103 39 >75% Grass cover, Good, HSG A

10,420 80 Weighted Average

3,103 Pervious Area
7,317 Impervious Area
Tc Length Slope Velocity Capacity Description
{(min)  (feel) (ft/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=0.2%
n= 0.012 Concrete pipe, finished
6.0 8 Total

Subcatchment 4S: CB4
[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.77cfs @ 12.09 hrs, Volume= 0.062 af, Depth> 6.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type lll 24-hr 100YR Rainfall=6.80"
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Area (sf) CN _ Description
5,376 98 Paved parking & roofs
5,376 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min TC
0.1 31 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 31 Total
Subcatchment 5S: CB5

[49] Hint: Tc<2dt may require smaller dt
Runoff = 1.20cfs @ 12.12 hrs, Volume= 0.095 af, Depth= 2.75"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type !l 24-hr 100YR Rainfall=6.80"

Area (sf) CN __ Description
8247 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) (fuft)  (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

0.3 101 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

71 430 Total
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Subcatchment 6S: CB6

[49] Hint: Tc<2dt may require smaller dt
Runoff = 1.57 cfs @ 12.09 hrs, Volume= 0.127 af, Depth> 6.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt=0.10 hrs
Type HI 24-hr 100YR Rainfall=6.80"

Area (sf) CN _ Description
11,020 98 Paved parking & roofs
11,020 Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/it)  (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

[49] Hint: Tc<2dt may require smaller dt
Runoff = 1.06 cfs @ 12.10 hrs, Volume= 0.086 af, Depth> 6.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt=0.10 hrs
Type lll 24-hr 100YR Rainfall=6.80"

Area (sf) CN__ Description
7,497 98 Paved parking & roofs
7,497 Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet) (fuft)  (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=0.2%'
n= 0.012 Concrete pipe, finished

6.4 120 Total
Subcatchment 8S: CB8
[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.56 cfs @ 12.15 hrs, Volume= 0.142 af, Depth= 2.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type 11l 24-hr 100YR Rainfall=6.80"
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Area (sf) CN Description
12,116 98 Paved parking & roofs
8,994 39 >75% Grass cover, Good, HSG A
14,308 30 Woods, Good, HSG A
35,418 56 Weighted Average
23,302 Pervious Area
12,116 Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (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

0.4 77 0.0270 3.34 Shallow Concentrated Flow,
Paved Kv=20.3 fps

0.1 31 0.0374 9.50 7.46 Circular Channel (pipe),

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

9.2 489 Total
Subcatchment 9S: CB9

[49] Hint: Tc<2dt may require smaller dt
Runoff = 1.32cfs @ 12.10 hrs, Volume= 0.106 af, Depth> 6.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type Hi 24-hr 100YR Rainfall=6.80"

Area (sf) CN Description
8,254 98 Paved parking & roofs
9,254 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ift)  (ft/sec) (cfs)
6.0 Direct Entry, MIN. TC
0.3 116 0.0100 5.0 4.63 Circular Channel (pipe),
Diam= 12.0" Area= 0.8 sf Perim=3.1' r= 0.28'
n=0.010 PVC, smooth interior

6.3 116 Total
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Subcatchment 10S: CB10
[49] Hint: Tc<2dt may require smaller dt
Runoff = 159 cfs @ 12.11 hrs, Volume= 0.121 af, Depth= 2.85"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type lll 24-hr 100YR Rainfall=6.80"

Area (sf) CN Description
10,776 98 Paved parking & roofs
1,709 39 >75% Grass cover, Good, HSG A
9,781 30 Woods, Good, HSG A
22,266 64 Weighted Average
11,490 Pervious Area
10,776 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feel) (fft)  (ft/sec) (cfs)
6.0 Direct Entry, MIN. TC
0.0 15 0.0400 9.83 7.72 Circular Channel (pipe),
Diam= 12.0" Area= 0.8 sf Perim=3.1" r=0.28'
n= 0.012 Concrete pipe, finished

6.0 15 Total

Subcatchment 11S: TR11
[49] Hint: Tc<2dt may require smaller dt
Runoff = 2.68cfs @ 12.12 hrs, Volume= 0.218 af, Depth= 2.27"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type Il 24-hr 100YR Rainfall=6.80"

Area (sf) CN Description
17,178 98 Paved parking & roofs
25,172 39 >75% Grass cover, Good, HSG A
7,847 30 Woods, Good, HSG A
50,197 58 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 247 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 0.3160 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 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

[49] Hint: Tc<2dt may require smaller dt

Runoff

2.85¢cfs @ 12.13 hrs, Volume= 0.254 af, Depth= 1.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type lli 24-hr 100YR Rainfall=6.80"

Area (sf) CN _ Description
20,701 98 Paved parking & roofs
27,521 39 >75% Grass cover, Good, HSG A
32,521 30 Woods, Good, HSG A
80,743 51 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 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

71 274 Total
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Subcatchment 13S: TR13

[49] Hint: Tc<2dt may require smaller dt
Runoff = 2.30cfs @ 12.13 hrs, Volume= 0.207 af, Depth= 1.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type Il 24-hr 100YR Rainfall=6.80"

Area (sf) CN  Description

18,951 98 Paved parking & roofs
14,429 39 >75% Grass cover, Good, HSG A
36,229 30 Woods, Good, HSG A

69,609 50 Weighted Average

50,658 Pervious Area
18,951 Impervious Area
Tc Length Slope Velocity Capacity Description
{min) (feet) (fuit)  (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 14S: CB14

[49] Hint: Tc<2dt may require smaller dt
Runoff = 2.31cfs @ 12.10 hrs, Volume= 0.179 af, Depth> 5.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type lll 24-hr 100YR Rainfall=6.80"

Area (sf) CN Description
14,656 98 Paved parking & roofs
3,692 39 >75% Grass cover, Good, HSG A
18,348 86 Weighted Average
3,682 Pervious Area
14,656 Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feel) (fft) (ft/sec) (cfs)

6.0 Direct Entry, MIN. TC

0.1 25 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

6.1 25 Total

Subcatchment 173: 817
Runoff = 0.09cfs @ 12.62 hrs, Volume= 0.046 af, Depth= 0.27"

Runoff by SCS TR-20 method, UH=S8CS, Time Span= 8.00-36.00 hrs, dt=0.10 hrs
Type I 24-hr 100YR Rainfall=6.80"

Area (sf) CN Description
21,239 39 >75% Grass cover, Good, HSG A
87,689 30 Woods, Good, HSG A
88,928 32 Weighted Average
88,928 Pervious Area
Tc Length Slope Velocity Capacity Description
{(min)  (feeb) (fuit)  (ft/sec) (cfs)
11.1 50 0.0254 0.07 Sheet Flow,
Woods: Light underbrush n= 0.400 P2= 3.25"
0.3 13 0.0254 0.80 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.5 74 0.2160 2.32 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.7 49 0.0510 1.13 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
12.6 186 Total

Subcatchment 18S: §18

[49] Hint: Tc<2dt may require smaller dt

Runoff =

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

Runoff by SCS TR-20 method, UH=SCS, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Type lll 24-hr 100YR Rainfall=6.80"

Area (sf) CN Description
4,448 39 >75% Grass cover, Good, HSG A
10,309 30 Woods, Good, HSG A
14,757 33  Weighted Average

14,757

Pervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (fuft) (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=0.2%
n= 0.012 Concrete pipe, finished

8.1 151 Total

Reach 1R: DMH1 - DMH3

[52] Hint: Inlet conditions not evaluated
[82] Warning: Early inflow requires earlier time span
[85] Warning: Oscillations may require Finer Routing>1

Inflow Area = 1.246 ac, Inflow Depth > 2.63" for 100YR event
inflow = 347 cfs @ 12.11 hrs, Volume= 0.273 af
Outflow = 340cfs @ 12.11 hrs, Volume= 0.273 af, Atten=2%, Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Max. Velocity= 5.76 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 2.25 fps, Avg. Travel Time= 0.5 min

Peak Storage= 40 cf @ 12.11 hrs, Average Depth at Peak Storage= 0.71'
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'
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Reach 3R: DMH3-HEADER
[52] Hint: Inlet conditions not evaluated
[82] Warning: Early inflow requires earlier time span
[85] Warning: Oscillations may require Finer Routing>1
[61] Hint: Submerged 76% of Reach 1R bottom
inflow Area = 1.370 ac, Inflow Depth > 2.94" for 100YR event
Inflow 416 cfs @ 12.11 hrs, Volume= 0.335 af
Outflow 414 cfs @ 12.11 hrs, Volume= 0.335 af, Atten= 0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Max. Velocity= 7.59 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 2.99 fps, Avg. Travel Time= 0.1 min

Peak Storage= 12 ¢f @ 12.11 hrs, Average Depth at Peak Storage= 0.66'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 5.41 cfs

12.0" Diameter Pipe, n=0.010 PVC, smooth interior
Length=22.0' Slope=0.0136"
Inlet Invert= 254.25', Outlet Invert= 253.95'

Reach 4R: DMH4 DMH5

[52] Hint: Inlet conditions not evaluated
[85] Warning: Oscillations may require Finer Routing>1

Inflow Area = 3.006 ac, Inflow Depth = 1.88" for 100YR event
Inflow = 552cfs @ 12.12 hrs, Volume= 0.472 af
Quiflow = 544 cfs @ 12.13 hrs, Volume= 0.472 af, Atten=2%, Lag= 0.3 min

Routing by Stor-ind+Trans method, Time Span= 8.00-36.00 hrs, dt=0.10 hrs
Max. Velocity= 9.46 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 4.05 fps, Avg. Travel Time= 0.3 min

Peak Storage= 42 c¢f @ 12.13 hrs, Average Depth at Peak Storage= 0.69'
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'
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Reach 5R: DMH5 DMH6

[52] Hint: Inlet conditions not evaluated
[61] Hint: Submerged 23% of Reach 4R bottom

inflow Area = 3.006 ac, Inflow Depth= 1.88" for 100YR event
Inflow = 544 cfs @ 12.13 hrs, Volume= 0.472 af
Outflow = 5.38cfs @ 12.13 hrs, Volume= 0.472 af, Atten= 1%, Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Max. Velocity= 10.65 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 4.51 fps, Avg. Travel Time= 0.2 min

Peak Storage= 30 cf @ 12.13 hrs, Average Depth at Peak Storage= 0.61'
Bank-Full Depth= 1.00", Capacity at Bank-Full= 7.78 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished
Length= 60.0' Slope= 0.0407 /'
Inlet Invert= 254.20", Outlet Invert= 251.76'

Reach 6R: DMH6 MANIFOLD

[52] Hint: Inlet conditions not evaluated
[61] Hint: Submerged 24% of Reach SR bottom

Inflow Area = 3.006 ac, Inflow Depth = 1.88" for 100YR event
Inflow = 5.38cfs @ 12.13 hrs, Volume= 0.472 af
Outflow = 5.36cfs @ 12.13 hrs, Volume= 0.472 af, Atten=0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Max. Velocity= 9.26 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 3.99 fps, Avg. Travel Time= 0.1 min

Peak Storage= 10 cf @ 12.13 hrs, Average Depth at Peak Storage= 0.69'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 6.55 cfs
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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

[52] Hint: Inlet conditions not evaluated
[85] Warning: Oscillations may require Finer Routing>1
[61] Hint: Submerged 63% of Reach 8R bottom

Inflow Area = 0.425 ac, Inflow Depth > 6.00" for 100YR event
Inflow = 262cfs @ 12.10 hrs, Volume= 0.213 af
Outflow = 2.60cfs @ 12.10 hrs, Volume= 0.213 af, Atten= 1%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Max. Velocity= 7.07 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 2.70 fps, Avg. Travel Time= 0.1 min

Peak Storage= 7 c¢f @ 12.10 hrs, Average Depth at Peak Storage= 0.48'
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

[52] Hint: Inlet conditions not evaluated
[82] Warning: Early inflow requires earlier time span
[85] Warning: Oscillations may require Finer Routing>1

Inflow Area = 0.425 ac, Inflow Depth > 6.01" for 100YR event
inflow = 264cfs @ 12.10 hrs, Volume= 0.213 af
Qutflow = 262cfs@ 12.10 hrs, Volume= 0.213 af, Atten= 0%, Lag=0.1 min
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Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Max. Velocity= 6.89 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.63 fps, Avg. Travel Time= 0.2 min

Peak Storage= 11 cf @ 12.10 hrs, Average Depth at Peak Storage= 0.49'
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

[52] Hint: Inlet conditions not evaluated

inflow Area = 1.598 ac, Inflow Depth= 1.56" for 100YR event
Inflow = 230cfs @ 12.13 hrs, Volume= 0.207 af
Outflow = 225cfs @ 12.13 hrs, Volume= 0.207 af, Atten=2%, Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Max. Velocity= 8.60 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 3.73 fps, Avg. Travel Time= 0.4 min

Peak Storage= 26 cf @ 12.13 hrs, Average Depth at Peak Storage= 0.37"
Bank-Full Depth= 1.00", Capacity at Bank-Full= 7.87 cfs ‘

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished
Length=99.0' Slope= 0.0416"/'
Inlet Invert= 256.56', Outlet Invert= 252.44'

Reach 10R: DMH10 POND2

52] Hint: Inlet conditions not evaluated

82] Warning: Early inflow requires earlier time span
85] Warning: Oscillations may require Finer Routing>1
61] Hint: Submerged 15% of Reach 9R bottom

[
[
[
[
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Inflow Area = 2.624 ac, Inflow Depth > 2.08" for 100YR event

Inflow = 506cfs @ 12.13 hrs, Volume= 0.455 af

Qutflow = 501cfs @ 12.13 hrs, Volume= 0.455 af, Atten= 1%, Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Max. Velocity= 8.21 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 3.43 fps, Avg. Travel Time= 0.2 min

Peak Storage= 29 cf @ 12.13 hrs, Average Depth at Peak Storage= 0.72'
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

[52] Hint: Inlet conditions not evaluated
[88] Warning: Qout>Qin may require Finer Routing>1

Inflow Area = 1.784 ac, Inflow Depth = 0.15" for 100YR event
Inflow = 0.98cfs @ 12.50 hrs, Volume= 0.022 af
Outflow = 0.99cfs @ 12.50 hrs, Volume= 0.022 af, Atten= 0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Max. Velocity= 7.32 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 4.37 fps, Avg. Travel Time= 0.1 min

Peak Storage= 4 cf @ 12.50 hrs, Average Depth at Peak Storage= 0.23'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 8.63 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished
Length= 28.0' Slope= 0.0500"/
Inlet Invert= 247.40°, Outlet Invert= 246.00'
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Reach 12R: DMH12-PIPE END

[52] Hint: Inlet conditions not evaluated
[88] Warning: Qout>Qin may require Finer Routing>1

inflow Area = 6.055 ac, Inflow Depth = 0.03" for 100YR event
Inflow = 0.48cfs @ 12.73 hrs, Volume= 0.016 &f
Outflow = 0.48cfs @ 12.73 hrs, Volume= 0.016 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Max. Velocity= 5.44 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 4,14 fps, Avg. Travel Time= 0.1 min

Peak Storage= 2 cf @ 12.73 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= 20.0' Slope= 0.0400 '/
Inlet Invert= 244.80', Outlet invert= 244.00'

Reach 13R: DMH13-PIPE END

[52] Hint: Inlet conditions not evaluated

inflow Area = 0.932 ac, Inflow Depth = 0.00" for 100YR event
Inflow = 0.00cfs@ 8.00 hrs, Volume= 0.000 af
Qutflow = 0.00cfs @ 8.00 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-ind+Trans method, Time Span= 8.00-36.00 hrs, dt= 0.10 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 @ 8.00 hrs, Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 7.72 cfs

12.0" Diameter Pipe, n=0.012 Concrete pipe, finished
Length= 17.0" Slope= 0.0400"/'
Inlet Invert= 246.68', Qutlet Invert= 246.00'
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Pond 1P: POND 1

[62] Warning: Submerged 5% of Reach 3R inlet

Inflow Area = 1.784 ac, Inflow Depth > 2.89" for 100YR event

Inflow = 534cfs @ 12.11 hrs, Volume= 0.430 af

Qutflow = 1.80 cfs @ 12.50 hrs, Volume= 0.430 af, Atten=66%, Lag=23.1min
Discarded = 0.81cfs@ 11.80hrs, Volume= 0.408 af

Primary = 0.98cfs @ 12.50 hrs, Volume= 0.022 af

Routing by Stor-Ind method, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Peak Elev= 254.30' @ 12.50 hrs Surf.Area= 0.042 ac Storage= 0.115 af

Plug-Flow detention time= 39.1 min calculated for 0.429 af (100% of inflow)
Center-of-Mass det. time= 38.9 min ( 876.6 - 837.7 )

Volume Invert  Avail.Storage Storage Description
#1 249.80' 0.063 af 20.70'W x 89.00°L x 5.50'H Prismatoid
0.233 af Overall - 0.074 af Embedded = 0.158 af x 40.0% Voids
#2 251.05' 0.074 af 48.0"D x 86.00'L Horizontal Cylinder x 3 Inside #1

0.138 af Total Available Storage

Device Routing Invert OQutlet 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

Discarded OutFlow Max=0.81 cfs @ 11.80 hrs HW=249.95" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.81 cfs)

Primary OutFlow Max=0.96 cfs @ 12.50 hrs HW=254.30" (Free Discharge)
2=0rifice/Grate (Orifice Controls 0.96 cfs @ 2.00 fps)

Pond 2P: POND 2

[61] Hint: Submerged 53% of Reach 6R bottom
[61] Hint: Submerged 63% of Reach 7R bottom
[61] Hint: Submerged 18% of Reach 10R bottom

inflow Area = 6.055 ac, Inflow Depth > 2.26" for 100YR event

Inflow = 12.90cfs @ 12.12 hrs, Volume= 1.140 af

Outflow = 240cfs @ 12.73 hrs, Volume= 1.140 af, Atten=81%, Lag= 36.6 min
Discarded = 1.92cfs @ 11.80 hrs, Volume= 1.124 af

Primary = 0.48 cfs @ 12.73 hrs, Volume= 0.016 af

Routing by Stor-Ind method, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Peak Elev= 251.49' @ 12.73 hrs Surf.Area= 5,460 sf Storage= 14,415 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 55.7 min ( 904.8 - 849.1)
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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 @ 11.80 hrs HW=247.24' (Free Discharge)
T 1=Exfiltration (Exfiltration Controls 1.92 cfs)

Primary OutFlow Max=0.45cfs @ 12.73 hrs HW=251.49" (Free Discharge)
2=Qrifice/Grate (Orifice Controls 0.45 cfs @ 1.47 fps)

Pond 3P: POND 2

[82] Warning: Early inflow requires earlier time span
[85] Warning: Oscillations may require Finer Routing>1

Inflow Area = 0.932 ac, Inflow Depth > 3.86" for 100YR event

Inflow = 3.89cfs @ 12.10 hrs, Volume= 0.300 af

Outflow = 0.52cfs @ 11.70 hrs, Volume= 0.300 af, Atten=87%, Lag= 0.0 min
Discarded = 0.52cfs @ 11.70 hrs, Volumes= 0.300 af

Primary = 0.00cfs@ 8.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 8.00-36.00 hrs, dt= 0.10 hrs
Peak Elev= 251.67' @ 12.75 hrs Surf.Area= 2,070 sf Storage= 4,279 cf

Plug-Flow detention time= 60.7 min calculated for 0.300 af (100% of inflow)
Center-of-Mass det. time= 60.6 min (879.0- 818.5)

Volume Invert Avail.Storage Storage Description
#1 248.10' 3,091 ¢f 20.70'W x 100.00'L. x 5.50'H Prismatoid
11,385 cf Overall - 3,657 ¢f Embedded = 7,728 cf x 40.0% Voids
#2 249.35' 3,657 cf 48.0"D x 97.00'L Horizontal Cylinder x 3 Inside #1

6,748 cf Total Available Storage

Device Routing Invert Qutlet Devices
#1  Discarded 248.09' 10.800 in/hr Exfiltration over Surface area above invert
Excluded Surface area = 0 sf
#2  Primary 252.25' 12.0" Vert. Orifice/Grate C= 0.600

Discarded OutFlow Max=0.52 cfs @ 11.70 hrs HW=248.19' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.52 cfs)

Primary OutFlow Max=0.00 cfs @ 8.00 hrs HW=248.10" (Free Discharge)
2=0rifice/Grate ( Controls 0.00 cfs)
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Link 1L: COMBINE HYDROGRAPHS

Inflow Area = 11.151 ac, Inflow Depth= 0.10" for 100YR event
Inflow = 1.11cfs @ 12.53 hrs, Volume= 0.094 af
Primary = 1.11cfs @ 12.53 hrs, Volume= 0.094 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 8.00-36.00 hrs, dt= 0.10 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 Depatment 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 equaticn:

Q= (qu) (A) (WQv)

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 X
Name | (acres) | (miles?) (min) (hr). (in) qu {esmfin.) | Q (cfs)
DMH 3 0.59 [0.0009219 5.0 0.083 1.00 795.00
CB5 0.19 10.00029853 5.0 0.083 1.00 795.00
DMH 7 0.45 10.0006984 5.0 0.083 1.00 795.00
CB 8 0.31 10.0004813 5.0 0.083 1.00 795.00
CB9 0.19 [0.0002891 5.0 0.083 1.00 795.00
CB 10 0.41 10.0006375 5.0 0.083 1.00 795.00
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Brief Stormceptor Sizing Report - CB #5

Washington St 685246

Franklin

Massachusetts

8/31/2021

United States of America

-
Jim Lyons Rick Goodreau
Contech ES

413-246-5151

United Consultants
508-922-1063
rick@uci850.com

jlyons@conteches.com

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#5
80
94

0 STC 450i

The recommended Stormceptor Model achieves the water quality objectives based on the selected inputs, historical
rainfall records and selected particle‘size distri,bution

gttahr;ncepfsr‘médeAl 1 % TSS Remova
Provided

STC 900 97
STC 1200 97
S8TC 1800 g7
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
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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

» Stormceptor performance estimates are based on simulations using
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://www.conteches.comftechnical-guides/search?filter=1WBCOO5EYX

Stormceptor Brief Sizing Report— Page 2 of 2
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Brief Stormceptor Sizing Report - CB #8

Washington St 685246

Franklin Massachusetts

8/31/2021

United States of America

Jim Lyons Rick Goodreau

Contech ES

United Consultants
508-922-1063
rick@ucigs0.com

413-246-5151

jlyons@conteches.com

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
STC 450i

i Sy 2 i

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

Stormceptor Model % TSS Removal
Provided

STC 900 g5
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
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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

S s 5 o i S e i Al o e & =
+ 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 local Stormceptor representative for further design
assistance.

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

Stormceptor Brief Sizing Report - Page 2 of 2
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Brief Stormceptor Sézi’ﬁg Report - CB #9

Washington St 685246

Franklin Massachusetts

8/31/2021

United States of America

Jim Lyons

Contech ES

Rick Goodreau

United Consultants
508-922-1063
rick@uci850.com

413-246-5151

jlyons@conteches.com

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#9
80
94
STC 450i

rainfall records and selected particle size distribution.

e

S:;rmcep;;r Model % «S;aemoél .
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
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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

2120 0.0 2.65

» 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 local Stormceptor representative for further design
assistance.

For Stormceptor Specifications and Drawings Please Visit:
https:/iwww.conteches.com/technical-guides/search?filter=1WBCOOS5EYX

Stormceptor Brief Sizing Report — Page 2 of 2




ENGINEERED SOLUTIONS

CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION
BASED ON THE RATIONAL RAINFALL METHOD

WASHINGTON ST
FRANKLIN, MA

Area 0.59 ac Unit Site Designation DMH 3
Weighted C 0.9 Rainfall Station # 68
1 5 min
CDS Model 1515-3 CDS Treatment Capacity 1.0 efs
Rainfall . _
— Percent Rainfall Cumulative Total Flowrate | Treated Flowrate| Incremental
'—n%i-eﬁﬁ-%“'— 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
0.086 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 # 68
te 5 min
CDS Model 1515-3 CDS Treatment Capacity 1.0 cfs
Rainfall s .
— Percent Rainfall Cumulative Total Flowrate | Treated Flowrate Incremental
!%%?i—%l— 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 6.0% 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% 0.06 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 0.80 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 7386, 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 0.9 Rainfall Station # 68
te 5 min
CDS Model 1515-3 CDS Treatment Capacity 1.0 cfs
Rainfall . ,
— Percent Rainfall Cumulative Total Flowrate | Treated Flowrate Incremental
!.!l(tien_‘;:lrt)!_ 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? = 6.5%
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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Guelph Permeameter Data Sheet

Investigator; Date: . . ° "
Location: " - . 7 - v . Testld:
Depth of hole: A Radius:_ =~ (standard calcs assume 3 cm radius)
Reservoirs used during test (check one): Combined: .. Inner only:;
Reservoir constant used: ~ ~ .
Water level in well =5 cm Water level in well =10 cm
Time Water Rate of Time Water Rate of
level in change level in change
z Dt reservoir DA t Dz reservoi Dh
. , Dh/ Dt . v ; DA/ Dt
{min) min) | % (cm) {cm) (min) (min) {cm)
h (cm)
O s
N p o . :1
) : /
¢ ! 22, = B
w'i, : ¥ N , fl
- SR I i : o ¢
oy . Ay
Steady rate for 3 consecutive readings (R]): Yo Steady rate for 3 consecutive readings (Rz):

Comiments:



GP FIELD DATA SHEET SECTION 1: SITE INFORMATION

Date 2.~ Investigator
Site Location S Frome e s
Dominant Soil Type(s)___ =~ : ‘7' ‘ SN S
Site Map: Soil Profile Description (horizon depth,
texture, structure, color, etc.):
- Depth Description
4 A
AN 3 : §
1 ¢ < T

e

AR W |
}

FYOE W0 T 0% 0% WG WO UG |

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.

£O. Box 300285, Sonta Borbare, CA 93130 USA
fhone: 805-964-3525 - Fox: (805) 683-2189 - Email: sales@soilmoisture.com SOILMOISTURE
Website: http:/ / www.sollmoistute com
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Guelph Permeameter Data Sheet

Investigator: .. Date: . = =7 e/

Location: - z f e Testld: -

g

Depthofhole: =~ Radius:

(standard calcs assume 3 cm radius)
Reservoirs used during test (check one): Combined: .-~ Inner only:
Reservoir constant used: i

G W

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
t Dt reservoir Dh reservoi Dh

min) | @i | g | ™ Dh/ Dt (i) r - DA/ Dt

h (cm)
Y ¥ CroeT
- 5
e - - . P p
i ) R = A g
< - A - Lis®
LN N - e
{ =
f L "‘- ~
i ) B .
el - I Ty
L5 : . e P .
i o P B - . -
. . ! ! . 3 o~ 4 s o & /
. L e ¢ . L Jh
‘; . - 4‘.4\
< { a —
“ . . .
) : e~ - S
" ! pu y it = -
T Y < i N .
. o & S e
- e - - 3' ¥ i
; = i ” 2
"y

Steady rate for 3 consecutive readings (R1):

Steady rate for 3 consecutive readings {R2): T

Comunents:

v . S a

R




GP FIELD DATA SHEET

1]

AT !

Dategi;u_;;;__lnvestigator

Site Location

SECTION 1: SITE INFORMATION

Dominant Soil Type(s)

Site Map:

Soil Profile Description (horizon depth,

texXture,

Depth

structure, color,

Illllllll!lllll'llilll!

Description

etc.):

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

induration, compacted layers, etc.):

Comrments and Notes (topography, slope, vegetation, etc.):
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Guelph Permeameter Data Sheet

Investigator:_ C2len /o /0

Location: [{ =+

Depth of hole:; </ = Radius: =3 00 ey (standard calcs assume 3 cm radius)

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

iy

Reservoir constant used: P
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
t Dr reservoir Dh N t Dz reservoi Da
. . DA/ Dt . _ ; DR/ Dt
(rin) (min) h (cm) (cm) {min) (min) {em)
i {cm)
4 pn {’/;‘ N ke T
PE I . - A
o b vk
TR - N !
¥ & o W e
’ o T i
v ’ -
! [ - . N 4 e
{ L vy
,3 i ; ! ,‘; oy ¢ “1
! ,:‘ “ m“ " u !
' L .e:
:«; . , ,, ; :
Steady rate for 3 consecutive readings (R1): | Fo Steady rate for 3 consecutive readings (R2): -
Comments:
a v ; N - ! i .
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GP FIELD DATA SHEET

Date 2 : Investigator

Site Location

=

SECTION 1: SITE INFORMATION

Dominant Soil Type(s)

§

Site Map:

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

Depth Description

YR SR TR N T NE W00 U AR JUCTON N SN TG OO 0 0

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

induration, compacted layers,

etc.):

Comments and Notes (topography, slope, vegetation, etc.):
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soiwostee Guelph Permeameter Calculations [JReaut
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Support, aS@acimelsture.com

Head #1 Head #2 Avernge Two Head Method

Raservelt Type fanter *1" for Combined and “2” for inner msarvolr: . Reservolr Type {enter 4" tor Combined and *2" for Inhot resarvolr): A = &3E03 emvisec Reservolr Type {enter "1 for Combined and “2“ for Innet resatvoli): - 1.

Enter watar Hesttt Helght {“H” tnem): - '8 Enter water Head Halght {"H" Inem): 2110 ATAEQT cminin !

Enter the Borehote Radius ("a" inom): 3 Enter the Borehole Radius ("a” lrem): 3 B.31E05 M Enter the first water Head Helght (H1" nem): 78

148801 inchinin Entest the sccond water Hoad Helght {*H2" th em)i . 010

Enter tha soff taxture-sucturo category {enter onc of the below numbers) i Entor the sof taxture-structure category {snter one of the below numbers) 4 24803 inchisec
1 N ” Enter the Borahote Radius {"a™ incm): 3
Yo T4, TSEBR

Enter the soff texture-structure category (enter ong of the below numbersj: e

Steady State Hate of Water Level Change ("R™ in emimingi - 4.4800 Steady State Rate of Water Lavel Chango {"R" in umimin): '.3000
. El .38 " 236 -
280318 128784 Steaty State Rate of Water Level Change ["R1” in emfming: - 4.4500
281218 ERLAL]
Steady State Rate of Water Lavel Change ("R2” In cmimin)i | §,3000
= 7BOEAT caviiee . Koy == ATTEDI omvisec 185
4T1E-01 e 286801 covinin i 0.1802
7.88E-05 mizoe . AITEQS mises
1.86E-01 inchinin : LIIEBS incrimin
300ED3 inchisnc 1.83E03 fnchiave 70,1808
W 5 248802 T A33E0R! i 0,50318
128784
iy 0.00488
e e serouit watey inead b Cateutatiog fninutas 16 oneditnd and ewpebead s 1 B iz seady-state 13t of fall of watey bt revervel 000387
5 opi c“b\q Hagis e 14 o cl fem'n &y, I Sl 3atarsted hydrasiie sonductuy emeel @ 1 SoH i fhux potestial (711 @' 18 MaszaRtopis capifiary
b £ seeda 46 e catmited white i pee 2t e, 1995 e %), 0 it Dotslsole radlue fersh My it the Si81 head of wates rotsblished ix berebole (emy . H: It the v 0.08889
et CReR T gy I 5 fn otehle {em) and Cix Shape fastar ofiom Farle 7y
o [— LE X231}
i PR, S CUp i
Compacted, Meucrreless n.azm.hu_mw%:.é Gy By - 3522 2aHf e matty i n va V.. HEpESNE covaes
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sdimase | ] gyt ] e NP "
Oz Head, ﬁ:ﬁw w..\hn.. .
taier Resesvolr HERH inchifnin
- JRRAE tvsoe
¥ AJEDY
Soits which wie both Bue textured {chiyey ot siliydand o
snenesured: may also inclide some fine £ands. : i
Two Head,
Comined Resavel
Most stroviured soils from clays sthiough losis. v
includes umtuctured mediom and fee pands. The 0.2
category most Gequently applicadle for agiratiursl i
sotls
m e Twwo Head.
o ,\u:.,it:v,,x. v Inner Reservolt
€y
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Guelph Permeameter Data Sheet

- R

Investigator:__~ /=~ ¥ 0

Location: 7~ - end e Testlds 7 o

Radius;_. . /¢ {standard calcs assume 3 cm radius)

Depth of hole:
Reservoirs used during test (check one): Combined: -~ Inner only:

Reservoir constant used:__ ™ ",

Water level in well =5 em Water level in well= 106 cm

Time Water Rate of Time Water Rate of

level in change level in change
¢ Dt reservoir DA ¢ Dt reservoi Dh
Dh/ Dt r DAt Dt

(min) (min) k (cm) {om) (min) (rnin) {cm)
i (cm)
= s o J 5
; QPR e T T
=
s b H 5 (,T
R " f) [ ~\\ ¥ ¥
3 ¥
:
,,? . § . ‘3 E ;‘;
3 ’ 4 -
i N

e F
[ T2 = 3 o0
i \ -
Y ! 5"
A e R 3
«jg
1
1
. . i a . . R
Steady rate for 3 consecutive readings (R1): | 7 Steady rate for 3 consecutive readings (Rz): o

Comiments:

R . E ¥ ¥

[ -~ / 3 1 i

e i Y L s -
i .7 H ¢ i ! 3
L. ; - B o 4 i £
bt}




GP FIELD DATA SHEET SECTION 1: SITE INFORMATION

Date 2. ______ Investigator
: : : 7 -, ER
Site Location _ . : / R
Dominant Soil Type(s)__"_ i~ R IR
Site Map: Soil Profile Description (horizon depth,

texture, structure, color, etc.j}:

s Depth Description

v

T

YL W IOE YO 00 0% WOU S5t TO0 TN YO O VO OO O VO D

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

induration, compacted layers, etc.):

Comments and Notes (topography, slope, vegetation, etc.):
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Guelph Permeameter Data Sheet

Tnvestigator: .« . . o Date: .. "
' oo o Testld:

Location:  :

[

Depth ofhole:__~ -+
Reservoirs used during test (check one): Combined: v Tnner only:

Radius:_“- -, (standard calcs assume 3 cm 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
t D¢ reservoir | DA i t Dz reservol Dh #
. ) Dh/ Dt . . . DA/ Dt
(min) (in) | 7 (com) (cm) (min) (min) (cm)
2t {cm)
‘;', % ol
! f . Ty
¥
L I ‘ , ‘ : W : g
I ) ';‘ ) 8] .
A Y [ . Al K
el : H . o
v ,‘ ;\ e :
“wl o [ el
Steady rate for 3 consecutive readings (Rq1): |/ > 22 Steady rate for 3 consecutive readings (Ra): D
Comments:



GP FIlELD DATA SHEET SECTION 1: SITE INFORMATION
Date 2. = Investigator e

- : H | S
Site Location : . I B N S e

Dominant Soil Type(s)_~ .::''° o o

Site Map:

texture, structure, color,

Depth

Soil Profile Description (horizon
etc.):

depth,

Description

L

YU NE OE I WL UK I Y U0 T N B O
‘

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

induration, compacted layers, etc.):

Comments and Notes (topography, slope, vegetation, etc.):
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GP FIELD DATA SHEET SECTION 1: SITE INFORMATION

Date ™ . Investigator ab
. ' ' ; Pl
Site Location ' e naae e e
Dominant Soil Type(s)__" _t:o @ =~ v =~ o & oos
Site Map: Soil Profile Description (horizon depth,
texture, structure, color, etc.):
é‘;y<w’i? Depth Description
N T !

NN E NI EN
1
B

Presence of special seoil conditions {(mortling, water table depth, hardpan,
induration, compacted layers, etc.):

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

49 ®
SOILMOISTURE EQUIPMENT CORP.

P.O. Box 30025, Sonta Barbara, CA 93130 USA
Phone: 805-964-3525 - Fax: (B0S) 683-2189 - Email: sales@soilmoisture.com SOILMOISTURE
Website: hito:/ /wwwsoilmoisture.com




Guelph Permeameter Data Sheet

Investigator:_ . .~ . - Date:
Location: £ &z~ . = Tio L Testld:
Depthofhole:_ -~ Radius: &= .- (standard calcs assume 3 cm radius)

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

Reservoir constantused: = . =

Water level in well=S em Water level in well = 10 cm
Time Water Rate of Time Water Rate of
level in change level in change
t Dt reservoir Dh t Dt reservoi Dh
. o Dh/ D¢ . ) P DR/ Dt
(min) min) |\ A (cm) {cm) (min) (min) {cm)
h (cm)
Vo .
2 Ly A
[ " s i s - ¢ i “
o ' i ’
; 3! Qe ;;
£ ' S
! ' .
Steady rate for 3 consecutive readings (Rq): |~ Steady rate for 3 consecutive readings (R3):
Comments:
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Guelph Permeameter Data Sheet

Investigator:_ AR 5 @& ¢

Date: f(:/’ = 75/ =/

Location: WAt 7 mrent) S5 T/ Testld —£2 n

Depth ofhole:_«£:2 " Radius: ™ ¢ v~

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

Reservoir constant used;: >SS 22~

(standard calcs assume 3 cm radfus)

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
¢ Dz reservoir Dh t Dz reservoi Dh
. , D#/ Dt . . r Da/ D
(min) min) | B (cm) (cm) (min) (mmin) (cm)
B (cm)
o < o 20
EiZ8 pge| 25 | 4 |96 9] lpes |45 | /15 121,95
Lz ¢l Bo | S 8./ PoSE0.28 | 52 | & [+ ES
40 .63 B3S | S (1289 (/2 eS| 55 |5 &, po
z: 59§ FE| 45 |0 3588 l3ple.ze g | S 368
2.35 1065 | SO | & 249 AL 068 | § 18, 35
48 . es | 5Y | & 3.¢9 z.ozlp ZF e | & B.os

220 P30

+.5

<
[N 2l G958
S s |93s

R R = > /4

CYBN A I B A 2.0

" -~ ),
Steady rate for 3 consecutive readings (Rl): 72 Lo Lf

Comments:

~
1%
3
™
S
LA

I

—

. . — ol
!L\/}L‘*é({.{ = C-/,

Steady rate for 3 consecutive readings (Rz):

o/ &

{

E2S




GP FIELD DATA SHEET SECTION 1: SITE INFORMATION
bate J/Z3/Z 1avestigator CAELos Qiamhe §EICE. (CLLDRENL

. . \ — o e ;
Site Location30de [inATir /i cl SST. o FiEhvla bl Ao

Dominant Soil Type(s) & FCVEETY Ay e ST

Site Map: oy Soil Profile Description (horizon depth,
1o texture, structure, color, etc.):
Depth Description
1 4
7 TEY S0
e SR [
/’p!.‘ -
1 ¢ —
. = o el e
1=
177 L. =5 &

ELT‘C’,?\\_{.Q{;:‘ = /5;4‘//

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

hardpans
induration, compacted layers, etc.):
A — /. T g A
/k*f¥4;%ﬁ i*i???ﬁfﬁf?édf‘f @& [
Comments and Notes (topography, slope, vegetation, erc.l):
49 ®
SOILMOISTURE EQUIPMENT CORP,
P.O. Box 30025. Sonta Barbora, CA 93130 USA
Phane: 805-964-3525 - Fox: (80S) 683-2189 - Emoil: sales@soilmoisture.com SOILMOISTURE

Wabsite: http:/ / wwwsoilmoisture.com




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

710 24 54°W
71° 24°26"W

42° 425N %

42° 4'25"N
:
8
42° 357N 420 357N
g z
bl Map Scale: 1:4,250 if printed on A portrait (8.5 x 11%) sheet. 2
& Meters o
& N g 50 100 20 300 R
Feet
0 200 400 80 1200
Map projection: Web Mercator Comer coordinates: WGS84  Edge tics: UTM Zone 19N WGS84
usbA  Natural Resources Web Soil Survey 6/7/2021
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Soil Map—Norfolk and Suffolk Counties, Massachusetts

Washington Street
Map Unit Legend
Map Unit Symbol Map Unit Name Acres in AQI Percent of A0l

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 to 35 12.1 13.4%
percent slopes

2548 - Merrimac fine sandy loam, 3 to 6.8 7.5%
8 percent slopes

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

310B Woodbridge fine sandy loam, 3 57 6.3%
to 8 percent slopes

312B Woodbridge fine sandy loam, 0 5.1 57%
to 8 percent slopes,
extremely stony

654 Udorthents, loamy 15.1 18.7%

Totals for Area of interest 90.4 100.0%

USDA  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
Farmland 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, footslope,
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 .
Qe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 8 inches: loamy sand
Bw1 - 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 - 19 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)

USDA Natural Resources Web Soil Survey 6/7/2021
=8 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 deitas

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

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



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 Hinckley

Setting

Landform: Qutwash 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 fo 1 inches: moderately decomposed plant material
A - 1to 8inches: loamy sand
Bw1 - 8 fo 11 inches: gravelly loamy sand
Bwz2 - 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
=88 (Conservation Service

Web Soil Survey 6/7/2021
National Cooperative Soil Survey Page 1 of 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 Outwash
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, cutwash
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

uspa  Natural Resources Web Soil Survey 6/7/2021
==  Conservation Service National Cooperative Soil Survey Page 2 of 2
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UC1502-POST-rev1 Type Il 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 12/5/2021

Hydrograph for Pond 1P: POND 1 (continued)

Time inflow Storage Elevation Outflow Discarded Primary
(hours) (cfs) (acre-feet) (feet) (cfs) (cfs) (cfs)
23.60 0.08 0.000 249.81 0.08 0.08 0.00
23.70 0.08 0.000 249.81 0.08 0.08 0.00
23.80 0.08 0.000 249.81 0.08 0.08 0.00
23.90 0.08 0.000 249.81 0.08 0.08 0.00
24.00 0.08 0.000 249.81 0.08 0.08 0.00
2410 0.04 0.000 249.80 0.05 0.05 0.00
24.20 0.01 0.000 249.80 0.01 0.01 0.00
24.30 0.00 0.000 249.80 0.00 0.00 0.00
24.40 0.00 0.000 249780 0700 0.00 0.00
24.50 0.00 0.000 249.80 0.00 0.00 0.00
24.60 0.00 0.000  249.80 0.00 0.00 0.00
24.70 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
24.90 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
25.10 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
25.30 0.00 0.000 249.80 0.00 0.00 0.00
2540 0.00 0.000 249.80 0.00 0.00 0.00
2550 0.00 0.000 249.80 0.00 0.00 0.00
25.60 0.00 0.000 249.80 0.00 0.00 0.00
25.70 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
25.90 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
26.10 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
26.30 0.00 0.000 24980 0.00 0.00 0.00
26.40 0.00 0.000 249.80 0.00 0.00 0.00
26.50 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
26.70 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
26.90 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
27.10 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
27.30 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
27.50 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
27.70 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
27.90 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
28.10 0.00 0.000 24980 0.00 0.00 0.00
28.20 0.00 0.000 249.80 0.00 0.00 0.00
28.30 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
28.50 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

28.70 0.00 0.000 249.80 0.00 0.00 0.00



UC1502-POST-rev1 Type Il 24-hr 100YR Rainfall=6.80"

Prepared by {enter your company name here} Page 10
HydroCAD® 8.00 s/n 001535 © 2006 HydroCAD Software Solutions LLC 12/5/2021

Hydrograph for Pond 2P: POND 2 (continued)

Time Inflow Storage Elevation Outflow Discarded Primary
(hours) (cfs) (cubic-feet) (feet) (cfs) (cfs) {cfs)
23.60 0.24 15  247.16 0.24 0.24 0.00
23.70 0.24 15  247.16 0.24 0.24 0.00
23.80 0.23 15 247.16 0.23 0.23 0.00
23.90 0.23 14 24716 0.23 0.23 0.00
24.00 0.23 14  247.16 0.23 0.23 0.00
24.10 0.14 10  247.15 0.16 0.16 0.00
24.20 0.03 3 24715 0.05 0.05 0.00
24.30 0.00 0 24715 0.00 0.00 0.00
24.40 0700 0724715 0.00 0.00 0.00
24.50 0.00 0 24715 0.00 0.00 0.00
24 .60 0.00 0 247.15 0.00 0.00 0.00
24.70 0.00 0 24715 0.00 0.00 0.00
24.80 0.00 0 24715 0.00 0.00 0.00
24.90 0.00 0 24715 0.00 0.00 0.00
25.00 0.00 0 24715 0.00 0.00 0.00
25.10 0.00 0 247.15 0.00 0.00 0.00
25.20 0.00 0 24715 0.00 0.00 0.00
25.30 0.00 0 24715 0.00 0.00 0.00
25.40 0.00 0 24715 0.00 0.00 0.00
25.50 0.00 0 247.15 0.00 0.00 0.00
25.60 0.00 0 247.15 0.00 0.00 0.00
25.70 0.00 0 24715 0.00 0.00 0.00
25.80 0.00 0 24715 0.00 0.00 0.00
25.90 0.00 0 247.15 0.00 0.00 0.00
26.00 0.00 0 24715 0.00 0.00 0.00
26.10 0.00 0 24715 0.00 0.00 0.00
26.20 0.00 0 24715 0.00 0.00 0.00
26.30 0.00 0 24715 0.00 0.00 0.00
26.40 0.00 0 247.15 0.00 0.00 0.00
26.50 0.00 0 24715 0.00 0.00 0.00
26.60 0.00 0 24715 0.00 0.00 0.00
26.70 0.00 0 24715 0.00 0.00 0.00
26.80 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 24715 0.00 0.00 0.00
27.10 0.00 0 24715 0.00 0.00 0.00
27.20 0.00 0 24715 0.00 0.00 0.00
27.30 0.00 0 24715 0.00 0.00 0.00
27.40 0.00 0 24715 0.00 0.00 0.00
27.50 0.00 0 24715 0.00 0.00 0.00
27.60 0.00 0 247.15 0.00 0.00 0.00
27.70 0.00 0 247.15 0.00 0.00 0.00
27.80 0.00 0 24715 0.00 0.00 0.00
27.90 0.00 0 247.15 0.00 0.00 0.00
28.00 0.00 0 24715 0.00 0.00 0.00
28.10 0.00 0 247.15 0.00 0.00 0.00
28.20 0.00 0 247.15 0.00 0.00 0.00
28.30 0.00 0 24715 0.00 0.00 0.00
28.40 0.00 0 24715 0.00 0.00 0.00
28.50 0.00 0 247.15 0.00 0.00 0.00
28.60 0.00 0 247.15 0.00 0.00 0.00
28.70 0.00 0 247.15 0.00 0.00 0.00
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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)
23.60 0.05 4 24811 0.05 0.05 0.00
23.70 0.05 4 24811 0.05 0.05 0.00
23.80 0.05 4 24811 0.05 0.05 0.00
23.90 0.05 4 24811 0.05 0.05 0.00
24.00 0.05 4 24810 0.05 0.05 0.00
24,10 0.02 2 24810 0.03 0.03 0.00
24.20 0.00 0 248.10 0.00 0.00 0.00,
24730 000 0 248.10 0.00 0.00 0.00
24.40 0.00 0 24810 0.00 0.00 0.00
24.50 0.00 0 248.10 0.00 0.00 0.00
24.60 0.00 0 248.10 0.00 0.00 0.00
24.70 0.00 0 24810 0.00 0.00 0.00
24.80 0.00 0 248.10 0.00 0.00 0.00
24.90 0.00 0 248.10 0.00 0.00 0.00
25.00 0.00 0 24810 0.00 0.00 0.00
25.10 0.00 0 24810 0.00 0.00 0.00
25.20 0.00 0 248.10 0.00 0.00 0.00
25.30 0.00 0 24810 0.00 0.00 0.00
25.40 0.00 0 248.10 0.00 0.00 0.00
25.50 0.00 0 24810 0.00 0.00 0.00
25.60 0.00 0 248.10 0.00 0.00 0.00
25.70 0.00 0 248.10 0.00 0.00 0.00
25.80 0.00 0 248.10 0.00 0.00 0.00
25.90 0.00 0 24810 0.00 0.00 0.00
26.00 0.00 0 248.10 0.00 0.00 0.00
26.10 0.00 0 248.10 0.00 0.00 0.00
26.20 0.00 0 248.10 0.00 0.00 0.00
26.30 0.00 0 248.10 0.00 0.00 0.00
28.40 0.00 0 248.10 0.00 0.00 0.00
26.50 0.00 0 248.10 0.00 0.00 0.00
26.60 0.00 0 248.10 0.00 0.00 0.00
26.70 0.00 0 248.10 0.00 0.00 0.00
26.80 0.00 0 248.10 0.00 0.00 0.00
26.90 0.00 0 248.10 0.00 0.00 0.00
27.00 0.00 0 248.10 0.00 0.00 0.00
27.10 0.00 0 248.10 0.00 0.00 0.00
27.20 0.00 0 248.10 0.00 0.00 0.00
27.30 0.00 0 248.10 0.00 0.00 0.00
27.40 0.00 0 248.10 0.00 0.00 0.00
27.50 0.00 0 248.10 0.00 0.00 0.00
27.60 0.00 0 248.10 0.00 0.00 0.00
27.70 0.00 0 24810 0.00 0.00 0.00
27.80 0.00 0 248.10 0.00 0.00 0.00
27.90 0.00 0 248.10 0.00 0.00 0.00
28.00 0.00 0 248.10 0.00 0.00 0.00
28.10 0.00 0 248.10 0.00 0.00 0.00
28.20 0.00 0 24810 0.00 0.00 0.00
28.30 0.00 0 248.10 0.00 0.00 0.00
28.40 0.00 0 248.10 0.00 0.00 0.00
28.50 0.00 0 248.10 0.00 0.00 0.00
28.60 0.00 0 248.10 0.00 0.00 0.00
28.70 0.00 0 248.10 0.00 0.00 0.00



APPENDIX H



39



Site Planning - o ' Checkiist 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

Sl e
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° FRANKLIN POLICY:

Subdivision plans and site plans for all forms of development shall adhere to the principles of emironmental
and aesthetic compatibility and energy-efficient design.
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;'BEST DEVELOPMENT PRACTIGES .

.  Incorporated intoProject?
(’swncd o addn S5 thc fol owing o -

Umquenatural features have been preserved (the development ﬁrogmm
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 (the 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

Vgetated protection from northwest (winter) winds is provided

Deciduous species planted or retained close to the East, South and West bulding 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 Management

GOALS and NEEDS addressed:

Checklist for Designers

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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« FRANKLIN POLICIES:

¢ (A) All new development and redevelopment projects in Franklin shall meet the following stormwater

°management performance standards.

development peak discharge rates and volumes from the site.

in the Massachusetts Stormwater Management Standards.
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BEST DEVELOPMENT PRAGTIGES |

1 51

fol

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

1. Post-development peak discharge rates and volumes from the site shall not exceed pre-

. The stormwater management system shall remove at least 80% of the average
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.

iil. All drainage facilities proposed shall utilize best management practices as outlined

iv. All sites will have an Operation and Maintenance plan to insure future compliance.

¢ (B) Non-structural stormwater management systems should be used wherever site conditions allow.
¢ @ © © 0 © © @ © © © @ © o ¢ ¢ ¢ o © ¢ 6 ° © @& °

e © © ©® © © © © @ © ¢ © © @ & ©

Incorporated intoProject?

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

Constructed wetlands
(preferred method for stormwater retention & pollutant removal)

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

Pervious paving surfaces
(recommended in overflow parking and low-traffic areas)

Sediment Forebays (us¢ in combination with other BDP)

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

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 Sedimen’raﬁozn Control : Checklist;for:Désirgners'; |
GOALS and NEEDS addressed:

1. Minimize clearing and regrading;

2. Prevent erosion and sedimentation.

e® & @ © e © © 6 © & © © ¢ © e o © ¢ & o © © 6 © & 0o & © e © o 6 ©® & e e ¢ © e © O e © o
« FRANKLIN POLICIES: o
° (A) Any proposed project on a previously undeveloped site shall accommodate the development progrm in °
e 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. .
o (B) As a condition of approval, every proposed project shall submit and adhere to an erosion convol plan that ,
o addresses soil stabilization, sediment retention, perimeter protection, construction scheduling, traffic area
e stabilization and dust control. °
e (C) If the proposed project is in an area under conservation jurisdiction, the project will require prrmitting  ©
° deemed appropnate by the Conservation CGommission. °
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Clearing and re-grading have been minimized

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

Conservation Permits have been obtained

(when applicable)
The erosion and sedimentation control plan addresses:

¢ Soil stabhilization

(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)
° Traffic area stabilization

(crushed rock or stmilar at construction vehicle entrance and parking areas)
*  Dust control

(plan for stabilizing dry, dust-prone surfaces when necessary)
e Vegetation

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

planting species, quantity and planting specifications)
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Landscape Design * 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
% ® ¢ & © 8 @ © © © @ ¢ © e © o e e e o © e 0 €& © ¢ v e v 6 e e ¢ ¢ O e v e o 6 v e e

o FRANKLIN POLICIES:

(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 Franklinunder any
condition. Refer to the Massachusetts Prohibited Plant list for more information.

(&) Actxvely promote the Town of Franklin’s Water Conservation Measures.
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Retain and Recharge water on site (install 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 irngation system is
proposed, 1t is a water ¢fficient 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.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

A. Introduction

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

The Stormwater Report must include:

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

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 fo 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.

swcheck.doc » 04/01/08 Stormwater Report Checklist » Page 1 of 8



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 a complete
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 lllicit Discharge Compliance Statement (if
included) and the plans showing the stormwater management system, and have determined that they
have been prepared in accordance with the requirements of the Stormwater Management Standards as
further elaborated by the Massachusetts Stormwater Handbook. | have also determined that the
information presented in the Stormwater Checklist is accurate and that the information presented in the
Stormwater Report accurately reflects conditions at the site as of the date of this permit application.

Registered Professional Engineer Block and Signature

CARLCS A.
QUINTAL
CIviL
No. 30812

Checklist

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

X] New development
[] Redevelopment

[ Mix of New Development and Redevelopment

swcheck.doc » 04/01/08 Stormwater Report Checklist » Page 2 of 8



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:

[l No disturbance to any Wetland Resource Areas

[] site Design Practices (e.g. clustered development, reduced frontage setbacks)
[C] 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
[C] Bioretention Cells (includes Rain Gardens)
[l Constructed Stormwater Wetlands (includes Gravel Wetlands designs)
[] Treebox Filter
] water Quality Swale
[] Grass Channel
[] Green Roof
[] Other (describe):

Standard 1: No New Untreated Discharges

No new untreated discharges

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

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.

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

XI 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 1 Simple Dynamic ] Dynamic Field!

X

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

l

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.

O 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
[T M.G.L. c. 21E sites pursuant to 310 CMR 40.0000

[} 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.

O

Property includes a M.G.L. ¢. 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)

] 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.

] 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.

® © & 6 © o ¢ © © © e o0 e o o
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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:

X

is within the Zone Il or Interim Wellhead Protection Area

[} is near or to other critical areas

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

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

X [

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

Checklist for Stormwater Report

Checklist (continued)

Standard 4: Water Quality (continued)
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.

X 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)

[C] 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 Mutti-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.

1
] 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, snhow
melt and runoff, and been included in the long term Pollution Prevention Plan.

1

All exposure has been eliminated.

1

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

[J 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

IXI 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

[J 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, show melt and runoff

Bike Path and/or Foot Path

Redevelopment Project

Oooo oo0ooo

Redevelopment portion of mix of new and redevelopment.

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

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

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

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

Narrative,;

Construction Period Operation and Maintenance Plan;

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

Erosion and Sedimentation Control Plan Drawings;

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

Site Development Plan;

Construction Sequencing Plan;

Sequencing of Erosion and Sedimentation Controls;

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

Maintenance Schedule;

Inspection and Maintenance Log Form.

e & © ¢ © o e e o © © o o o

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

Checklist for Stormwater Report

Checklist (continued)

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

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

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

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

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

Standard 9: Operation and Maintenance Plan

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

X

Name of the stormwater management system owners;

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:

L] 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;

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

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

[C] An lliicit Discharge Compliance Statement is attached;

X NO lilicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of
any stormwater to post-construction BMPs.

swcheck.doc + 04/01/08 Stormwater Report Checklist « Page 8 of 8



APPENDIX J



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

Page 1

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 vear
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 vear

Remove sediment when it reaches a depth of eight inches.

Remove hydrocarbons 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 throush the high outlet.
Inspect and clean pre-treatment devices — twice per year and after major storm events.

Date: Performed By:
Date: Performed By:
Date: Performed By:
Date: Performed By:
Notes:

Pond 2 — 4 times per vear

Date:
- Date:
Date:
Date:

Maintenance Preventative Maintenance — twice a vear

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 orass clippings and
accumulated organic matter — twice per vear

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 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.

Mow the buffer area, side slopes., remove trash and debris, remove grass clippings and
accumulated organic matter — twice per vear

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 year

Date:
Date:
Date:
Date:

Performed By:

Performed By:
Performed By:
Performed By:

Notes:
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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,



In Compliance with DEP Storm-water Management Standard 10

Washington Street — Franklin MA
Map 304 Parcels 64 and 64-001

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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