DEPOT VILLAGE PROFESSIONAL BUILDING TEL. (413) 283-6210

3 CONVERSE STREET, SUITE 203 FAX (413) 289-1025
PALMER, MA 01069 EMAIL: SANDF@SHERMANFRYDRYK.COM
SHERMAN & FRYDRYK, LLC

Lroracd . T
August 19, 2015 www.ehsmanfrydryk.com
Town of South Hadley By
Planning Board
116 Main Street

South Hadley, MA 01705

RE:  Quality Fleet Services, Inc.
Site Re-Development
548 New Ludlow Road, South Hadley
MassDEP #288-0436

Dear Board Members:

Please find enclosed the following additional information submitted for Site Plan Approval on behalf of
our client, Quality Fleet Services, Inc. for the above referenced project:

1.

2.

3.

Ten copies of the revised site plan (four sheets each).
Ten copies of the revised Stormwater Management Plan Narrative.
Ten copies of the revised Project Report and Drainage Calculations including the revised

Operation and Maintenance Plan with Maintenance Agreement and revised Calculations for
Stormwater Policy standards.

The following information has been submitted to address the comments received from Aimee Bell Project
Engineer of Fuss & O’Neill in a letter dated August 5, 2015 for the above referenced project:

Project Manual & Drainage Report

1.

Twelve test pits have been conducted on the parcel, Seven evaluations have been completed
within the area mapped as Swansea Muck in the NRCS Soil Survey. The soil conditions
observed are consistent with the Windsor Loamy Sand characteristic and as such, a soil class A
appears to be appropriate for the site. The three test pits in the area of the infiltration basin
confirm the Windsor A soils. A percolation test witnessed by the Town of South Hadley Board
of Health Director Sharon Hart in the area of the infiltration basin resulted in a 5 minute per inch
rate. In addition, the original and revised drainage calculations have been prepared using an
infiltration rate of 25 minutes per inch (Rawls rate for Loamy Sand) to provide a conservative

“analysis of the site.

The HydroCAD model utilizes theoretical ponds to summarize the calculated flow leaving the
perimeter of the property at the analysis point and these ponds are not actually design or existing
features. The theoretical pond is provided with an excessive volume to collect and summarize the
entire calculated storm run-off and reports the discharge result at each analysis point as an inflow
to the theoretical pond.

The existing watershed map and proposed conditions map have been revised to clarify the area
converted to brush in the subcatchment area #201.



4. The existing watershed map and proposed conditions map have been revised to clarify the area
converted to brush in the subcatchment area #202.

5. 'The existing watershed map and proposed conditions map have been revised to clarify the area of
gravel in each subcatchment area.

6. The 249 contour line has been revised to better depict how the infiltration basin was modeled.

7. The infiltration basin will outlet at the location of the outlet structure. The outlet structure is
comprised of a concrete wall with a crest elevation of 248.35 (see Basin Qutlet Control detail on
Sheet 3). The concrete outlet structure is represented as the weir in the basin model included in
the drainage analysis. The earth embankment provides containment of the stormwater within the
basin volume and has a crest elevation of 249.75. The maximum elevation for the 100-year storm
is 248.76

8. The Operation and Maintenance Plan has been revised to include a maintenance schedule for the
sediment basin.

9. The Operation and Maintenance Plan has been revised to include a maintenance schedule for the
sediment forebay.

10. The Operation and Maintenance Plan has been revised to include a maintenance schedule for the
sediment grass swale

11. The Calculation for Stormwater Policy Standards and Drainage Analysis has been revised to
show:
a. The infiltration basin provides the required recharge volume for Standard #3.

b. The infiltration basin provides the required water quality volume for Standard #4.
12. The Calculation for Stormwater Policy Standard #3 draw down time has been revised.

13. The 44% TSS pretreatment is provided with the sediment basin and sediment forebay. The Mass
Stormwater Handbook footnote #27 in Volume 3, Chapter 1 states “If runoff is directed to a BMP
like an extended dry detention basin that is required to include a sediment forebay, no additional
credit is given to the sediment forebay when determining whether 80% TSS removal is achieved.
However, the 25% removal credit given to the sediment forebay can be used to satisfy the 44%
TSS pretreatment requirement prior to discharge to the infiltration structure for runoff from
LUHPPLs, within an area with a rapid infiltration rate.” A sediment basin with a 25% removal
credit and sediment forebay with a 25% removal credit is provided in the project resulting in 44%
TSS removal prior to the infiltration basin.

Stormwater Management Bvlaw
14. No Action Required.

15. The information for the sediment control plan has been prepared and include in the revised
Stormwater Management Plan — Narrative.

16. The limit of disturbance has been provided on the landscape plan sheet 5 of 5.
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17. The description of the wetlands has been included in the revised Stormwater Management Plan —
Narrative.

18. A detail of the grass swale has been added to detail sheet 3 of 5.

19. A landscaping plan, sheet 5 of 5, has been provided.

20. The material stockpile areas have been note on the revised site plans, Sheet 2 of 5.

21. A stone filter strip to help remove oils is included along the edge of the paved parking area. The
paved parking area is of limited size, 2,640 square feet with space for nine employee vehicles,
and is not served by a closed drainage system. There is no closed drainage system available on
site or within New Ludlow Road for connection of an outlet from an oil and water separator.

Site Plans

22. The revised site plans lists the bottom of the infiltration basin as 248.00

Stormwater Management Standards

23. No Action Required.

24, Addressed above.

25. Addressed above.

26. Addressed above.

27. Addressed above. 44% TSS pretreatment provided.
28. No Action Required.

29. Addressed above.

30. Addressed above.

We look forward to meeting with you to discuss this project in detail.

Very ly yours,

onald J.'Frydryk, P.E., P.L.S.
C DEP — Wetlands

South Hadley Conservation Commission
Quality Fleet Services, Inc.
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Stormwater Management Plan — Narrative

“Quality Fleet Services, Inc.”
SITE RE-DEVELOPMENT
548 New Ludlow Road
South Hadley, MA

Revised August 19, 2015

The project proposed by Quality Fleet Services, Inc. consists of the site improvements at 548 New
Ludlow Road (Map 8, Parcel 118, South Hadley approximately 300 feet easterly of Old Lyman
Road. The proposed site improvements will include the construction of a 14,580 square foot
maintenance building, a small paved parking area for office staff, and a second driveway entrance.
The driveway entrances will be constructed with a paved apron to the limit of the right of way. The
site will remain gravel outside of the proposed building with 4-foot concrete aprons at the overhead
door locations. This project will also include the construction of an open channel drainage system
with a sediment basin, sediment forebay, and infiltration basin for stormwater mitigation. During
the more severe storms, any overflow from the infiltration system will discharge overland toward
the wetlands east of the property.

The following information has been provided in accordance with Article XVI of the Town of South
Hadley Bylaw:

a. Contact Information: The Owner is The Moynihan Realty Group, LLC, 625 State Street,
Belchertown, MA 01007, 413-695-3232. The Applicant is Quality Fleet Services, Inc., 625
State Street, Belchertown, MA 01007, 413-695-3232. The locus 1s shown as Parcel 118 on
the Town of South Hadley Assessor’s Map 8.

b. Locus Map — An USGS Locus Map, Assessor’s Locus Map, and NHESP Locus Map are
included with the Application. The project is not within a Priority Habitat of Rare Species
or Estimated Habitat of Rare Wildlife.

¢. Zoning and Land Use - The lot is zoned Industrial A. The land is used for bulk material
storage and sales.

d. Proposed Land Use — The applicant proposes to construct a commercial vehicle maintenance
building.

¢. Easements — No easements exist on the property. No easements are proposed.

f.  Utilities — The property is serviced by overhead utility wires from New Ludlow Road. The
proposed building will be connected to all utility services through the overhead utility wires.
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g. Site Topography — Existing and proposed grading is shown on the attached plan.
h. The proposed limit of disturbance is shown on the provided landscaping plan sheet 5 of 5.
i. The project will disturb approximately 217,800 square feet.

j.  Existing Site Hydrology — The existing site consists of an open gravel surface used for bulk
material storage and transfer with steep slopes up to the perimeter of the parcel along the
west sideline, north rear line, and a portion of the east sideline. A wetland arca exists to the
east of the parcel and within the property line in the northeast portion of the property.
According to the Soil Conservation Service Hampden County (central part) soil maps, the
soil types on the site consist of Hu — Hinkley-Merrimac-Urban Land, Pg — Pits (Gravel), Sw
— Swansea Muck, & WnD — Windsor Loamy Sand (See Appendix B of the drainage report).
The Hinkley-Merrimac-Urban Land, Pits (Gravel), & Windsor Loamy Sand soils fall into
hydrologic group “A”. The Swansea Muck soils fall into hydrologic group “D”.

k. Stormwater Conveyances and Wetlands — Wetlands exist to the east of the property.
Delineated wetlands and associated buffers can be seen on the attached plan. The wetland is
an open swamp.

. The project area is not within the mapped area of the 100-year flood plain as shown on
FEMA Community Panel # 250170 0010 A.

m. The project is not within 400 feet of a mapped Priority Habitat of Rare Species or Estimated
Habitat of Rare Wildlife.

n. Three test pits have been conducted on the parcel in the area of the proposed infiltration
basin. The estimated seasonal high groundwater elevation is estimated at elevation 245.0 in
the area of the infiltration basin.

o. Existing and Proposed ground surface covers are provided on the existing conditions and
site plan, and the stormwater drainage manual provides existing and proposed runoff
coefficients and watershed boundaries for the drainage areas.

p. Existing and Proposed drainage maps are provided in the revised drainage manual.

q. The revised drainage manual and design plans provide a description of the stormwater
management system.

r. See the revised drainage report for the required watershed calculations.

s. No downstream analysis provided. The proposed project reduces proposed stormwater
discharge below the existing runoff rates during all design storms evaluated.
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t. The soil evaluations for 12 test pits conducted across the property are included in the revised
drainage report.

u. A landscape plan sheet 5 of 5 has been provided.

v. The existing steep (1:1) side slopes will remain. The area of the proposed building and
behind will collect to the proposed infiltration basin. The area in front of the building will
continue to flow overland to New Ludlow Road. The level portion of the site has an
approximate 2% slope.

w. The project will not be phased.

x. Erosion Control — Erosion control measures include the use of wattles along the limit of
work and temporary sediment basins as shown on the revised site plan. All disturbed areas
will be loamed and seeded. All slopes greater than 4 to 1 shall also be mulched or netted to
add further protection until vegetation is established. No opportunities to divert
uncontaminated waters is available.

y. Hazardous Waste — The applicant will store all hazardous materials within the building.

z. Sequence of Activities / Timeline — The applicant is anticipating an six month timeline for
completion of all the work on site. Using an assumed start date of September 1Ist, the
following Inspection Schedule has been proposed, (Adjustments to the final schedule will be

submitted to the Board once a contractor is hired and the work is scheduled)

1. Inspection of Erosion Controls after site clearing,

rough grading and final grading 10/1/15
2. Inspection of Stormwater components 4/1/16
3. Final Inspection* 5/15/16

*The applicant respectfully requests a waiver to the “full TV inspection” of the stormwater
facilities. The facility will remain privately owned, will be maintained by the applicant, and
will not be the responsibility of the Town of South Hadley if they fail.

aa. Performance Guarantee — Stormwater sheet flow is the basis of operation for the majority of
the Stormwater originating in the development area. An annual budget cost of
approximately $1,500 is anticipated for the operation and maintenance of the stormwater
system. Anticipated maintenance includes:

a. Infiltration System inspection ( yearly) - $1,500.00
For a 5-year period, it is recommended that a performance guarantee in the amount of

$7,500 ($1,500 per year for a period of 5 years). Note: the guarantee is not to be released
until a final as-built showing the completed work is submitted to the town.
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PROJECT MANUAL &
DRAINAGE REPORT

“Quality Fleet Services, Inc.”
SITE RE-DEVELOPMENT
548 New Ludlow Road
South Hadley, MA

June 2015
Revised August 19, 2015

Prepared for:

Owner: Applicant:

The Moynihan Realty Group, LLC Quality Fleet Services, Inc.
625 State Street 625 State Street
Belchertown, MA 01007 Belchertown, MA 01007
Prepared by:

Sherman & Frydryk, LLC

Land Surveying and Enginecring
3 Converse Street, Suite 203
Palmer, MA 01069



“Quality Fleet Services, Inc.”

SITE RE-DEVELOPMENT
548 New Ludlow Road
South Hadley, MA

Drainage Report

Introduction

This report has been prepared to summarize the work associated with the proposed site
improvements at 548 New Ludlow Road, South Hadley (See locus plan in appendix A of
the original report) and to analyze storm water management for the proposed
improvements. The project takes place on Parcel 118 as shown on the Town of South
Hadley Assessor’s Map 8. This narrative has been prepared in conjunction with plans
entitled “Quality Fleet Services, Inc., Site Re-Development, 548 New Ludlow Road,
South Hadley, MA”, prepared by Sherman & Frydryk, LLC, Land Surveying and
Engineering, dated June 10, 2015, revised August 19, 2015; five sheets.

The site improvements include the construction of a 14,580 square foot maintenance
building, a small paved parking area for office staff, and a second driveway entrance.
The driveway entrances will be constructed with a paved apron to the limit of the right of
way. The site will remain gravel outside of the proposed building with 4-foot concrete
aprons at the overhead door locations. This project will also include the construction of
an open channel drainage system with a sediment basin, sediment forebay, and
infiltration basin for stormwater mitigation. During the more severe storms, any
overflow from the infiltration system will discharge overland toward the wetlands east of

the property.

The project area is not within a Priority Habitat of Rare Species or Estimated Habitat of
Rare Wildlife, as shown on the Oct. 2008, Massachusetts Natural Heritage Atlas, 13th
Edition (see Appendix A of the drainage report). The project area is not within the
mapped area of the 100-year flood plain as shown on FEMA Community Panel #
2501700010A (See Appendix 2 of the Notice of Intent).

Drainage Report

Site Soils: The existing site consists of an open gravel surface used for bulk material
storage and transfer with steep slopes up to the perimeter of the parcel along the west
sideline, north rear line, and a portion of the east sideline. A wetland area exists to the
east of the parcel and within the property line in the northeast portion of the property.
According to the Soil Conservation Service Hampden County (central part) soil maps,
the soil types on the site consist of Hu — Hinkley-Merrimac-Urban Land, Pg — Pits
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{Gravel). Sw — Swansea Muck, & WnD — Windsor Loamy Sand {See Appendix B of this
report). The Hinkley-Merrimac-Urban Land, Piis {(Gravel), & Windsor Loamy Sand soils
fall into hvdrologic group “A”. The Swansea Muck soils fall into hydrologic group “D”.

This soil data was supplemented by twelve test pits on the parcel with five in the area of
the proposed infiltration basin and three along the roadway frontage. Seven evaluations
have been completed within the areca mapped as Swansea Muck in the NRCS Soil
Survey. The soil conditions observed are consistent with the Windsor Loamy Sand
characteristic. The estimated seasonal high groundwater elevation is estimated at
elevation 245.0 in the area of the infiltration basin. A percolation test witnessed by the
Town of South Hadley Board of Health Director Sharon Hart in the area of the
infiltration basin resulted in a 5 minute per inch rate. A soil texture of sand has been
used to determine the design infiltration rate, based on “Table 2.3.3 1982 Rawls Rates”
from the Massachusetts Stormwater Handbook, of 2.41 inches per hour. The drainage
calculations have been prepared using an infiltration rate of 25 minutes per inch to
provide a conservative analysis. Soil evaluation results are contained in Appendix A of
this report.

Existing conditions: The site is divided into two drainage areas. The front of the parcel
(Subcatchment 101) discharges storm water run-off directly to the shoulder of New
Ludlow Road. New Ludlow Road does not have a closed drainage system near the locus
property. The remaining portion of the property (Subcatchment 102) discharges overland
to the existing wetlands east of the parcel.

These drainage areas were evaluated for peak flows using the “HydroCAD” Stormwater
Modeling System using a 2-year 24 hour rainfall of 3.1 inches, a 10-year 24 hour rainfall
of 4.5 inches, and a 100-year 24 hour rainfall of 6.5 inches as taken from the “Rainfall
Frequency Atlas for the Northeast” compiled by the Soil Conservation Service. A
summary of drainage calculations for existing watershed is contained in Appendix B of
this report. A theoretical Pond (Pond 301) was used to summarize the peak overflow
from the front of the property (Subcatchment 101) to New Ludiow Road. A theoretical
Pond (Pond 302) was used to summarize the peak overflow from the rear of the property
{Subcatchment 102} to the wetlands. The following is a summary of peak flows from
each storm.

Existing Runoff
Pond 301 Pond 302
Year Storm Peak Runoff (cfs) Peak Runoff (cfs)
2 451 7.55
10 6.70 14.44
100 9.79 24.93

Proposed conditions: Proposed improvements to the parcel will not significantly alter the
drainage patterns on the site. The front of the parcel (Subcatchment 201) discharging
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storm water run-off directly to the shoulder of New Ludlow Road will be reduced by the
proposed channels on the west and east property sidelines. The rear portion of the
property (Subcatchment 202) will collect to a proposed sediment basin and infiltration
basin (Pond 402) through open channels along the property sidelines. The infiltration
basin (Pond 402) has been sized to mitigate the 100-year storm. During the more
infrequent storm events, the infiltration basin (Pond 402) will discharge the detained
stormwater to the vegetated buffer zone of the existing wetlands east of the parcel, The
infiltration basin discharges across a wide spillway sized to maintain a low discharge
flow velocity to prevent scour at the outlet.

The watershed area is evaluated for peak flows using the “HydroCAD” Stormwater
Modeling System. The analysis use a Recharge Volume 24 hour rainfall of 1.02 inches,
Water Quality Volume 24 hour rainfall of 1.17 inches, 2-year 24 hour rainfall of 3.1
inches, a 10-year 24 hour rainfall of 4.5 inches and a 100-year 24 hour rainfall of 6.5
inches as taken from the “Rainfall Frequency Atlas for the Northeast” compiled by the
Soil Conservation Service. A summary of drainage calculations for proposed conditions
is contained in Appendix C of this report. A theoretical Pond (Pond 501) was used to
summarize the peak overflow from the front of the property (Subcatchment 201) to New
Ludlow Road. A theoretical Pond (Pond 502) was used to summarize the peak overflow
from the infiltration basin (Pond 402) to the wetlands. The following is a summary of
peak flows from each storm.

Proposed Runoff

Pond 501 Pond 502
Year Storm Peak Runoff (cfs) Peak Runoff (cfs)
2 2.37 5.63
10 4,06 12.51
100 6.49 23.12
Recharge Vol. 0.24 0.0
Water Quality 0.36 0.0

SUMMARY

Through the use of additional vegetated areas on the perimeter of the site, the open
drainage channels, and infiltration basin system, the proposed improvements will
decrease peak flow rates for the design storms analyzed. As such, we believe this project
will have no negative affect on the existing watersheds.

A revised Operation and Maintenance Plan is included as Appendix D, the revised
Calculations for Stormwater Policy Standards is included in Appendix E. The
Stormwater Management Standards Check List has been included as Appendix F, and the
Stormwater Pollution Prevention Plan has been included as Appendix G of the original
report. The EPA NOI shall be filed prior to construction.

YApIAL4E21B\DRAINAGE\412]1B RPT-2.doc



APPENDIX A

SOILS INFORMATION
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Soil survey of
Hampshire County, Massachusetts
Central part

U.5. Department of Agriculture, Soil Conservation Service
in cooperation with Massachusetts Agricultural Experiment Station
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Hampshire County, Massachusetts, Central Part
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Wetlands

102 301

Rear Area to East ew Ludlow Road
Wetlands

Frontage to New Ludlow
Road

SN e
{Subcat? Reach Pond Link Routing Diagram for 14121B QFS-Existing Watershed
\\ 7 __i _\J Prepared by Sherman & Frydryk, LLC, Land Surveying and Enginesring, Printed 6/8/2015
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14121B QFS-Existing Watershed

Prepared by Sherman & Frydryk. LLC, Land Surveying and Engineering
HydrcCADE 10.00-12 s/n 01267 © 2014 HydroCAD Software Sclutions LLC

Printed 5/8/2015
Page 2

Area Listing (all nodes)

Area CN Description
(sg-ft) isubcatchment-numbers)
58,580 30 Brush, Gocd, HSG A {102}
227,130 96 Gravel surface, HSG A (1014, 102)
6,883 98 Paved parking, HSG A {101)
292,603 83 TOTAL AREA



Type lll 24-hr 2 Year Rainfall=3.10"
Printed 6/8/2015
Page 3

14121B QFS-Existing Watershed

Prepared by Sherman & Frydryk, LLC, Land Surveying and Engineering
HydroCAD® 10.00-13 s/n 01267 © 2014 HydroCAD Software Solutions LLC

Summary for Subcatchment 101: Frontage to New Ludlow Road

14,946 cf, Depth= 2.67"

Runoff = 451 cfs @ 12.07 hrs, Volume=

Runoff by SC§ TR-20 method, UH=8CS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 Year Rainfall=3.10"

Area (sfy CN  Description
0 30 Brush, Good, HSG A
60,216 96 Gravel surface, HSG A
6,883 98  Paved parking, HSG A
67,098 96 Weighted Average
60,216 96 89.74% Pervious Area
6,883 98 10.26% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) __ ({feet) (ft/ft)  (ft/'sec) (cfs)
0.5 20 0.0080 0.68 Sheet Flow,
Smooth surfaces n=0.011 P2=3.10"
1.9 166 0.0080 1.44 Shallow Concentrated Flow,
Unpaved Kv=16.1fps
2.4 186 Total, Increased to minimum T¢ = 5.0 min
Summary for Subcatchment 102: Rear Area to East Wetlands
Runoff = 755cfs @ 12.08 hrs, Volume= 23,717 cf, Depth= 1.26"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 Year Rainfall=3.10"

Area (sf) CN __ Description
58,590 30  Brush, Good, HSG A
166,914 96 Gravel surface, HSG A
0 98 Paved parking, HSG A
225504 79 Weighted Average
225,504 79  100.00% Pervious Area
Te Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.4 20 0.0150 0.87 Sheet Flow,
Smooth surfaces n=0.011 P2=3.10"
2.6 305 0.0150 1.97 Shallow Concentrated Flow,
Unpaved Kv=16.11ps
3.0 325 Toftal, Increased to minimum Tc = 5.0 min
Summary for Pond 301: New Ludlow Road
Inflow Area = 67,099 sf, 10.26% Impervious, Inflow Depth= 2.67" for 2 Year event
Inflow = 451cfs @ 12.07 hrs, Volume= 14,9486 cf
Outflow = 000cfs@ 0.00 hrs, Volume= 0 cf, Atten=100%, Lag= 0.0 min

Routing by Stor-ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 100.07' @ 24.35 hrs Surf.Area= 217,800 sf Storage= 14,946 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)
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Volume Invert Avail.Storage  Storage Description
#1 100.00' 1,089,000 cf Custom Stage Data (Prismatic)Listed beiow {Recalc)
Elevation Surf.Area Inc.Store Cum.Siore
(feet) {sqg-ft) {cubic-feet) {cubic-feet)
100.00 217,800 0 0
105.00 217,800 1,089,0C0 1,089,000

Summary for Pond 302: Wetlands

Inflow Area = 225,504 sf,  0.00% Impervious, Inflow Dapth = 1.26" for 2 Year event
Inflow = 7.55¢cfs @ 12.08 hrs, Volume= 23,717 cf
OQutflow = 0.00cis@ 0.00 hrs, Volume= 0 cf, Atten= 100%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=100.11' @ 24.35 hrs Surf.Area= 217,800 sf Storage= 23,717 cf

Plug-Flow detentior: time= {not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= {not calculated: no outflow)

Volume invert Avail.Storage  Storage Description
#1 100.00' 1,089.000 ¢f Custom Stage Data (Prismatic)Listed bslow {Recalc)
Elevation Surf.Area inc.Store Cum.Store
{feet) (sq-ft) (cubic-fest) (cubic-feet)
100.00 217.800 0 0

105.60 217,800 1,089,000 1,089,000
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Summary for Subcatchment 101: Frontage to New Ludlow Road

Runoff = 979cfs @ 12.07 hrs, Volume= 33,827 cf, Depth= 6.05"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type [l 24-hr 100 Year Rainfall=6.50"

Area (sfy CN Description
0 30 Brush, Good, HSG A
60,216 86 Gravel surface, HSG A
6,883 98 Paved parking, HSG A
67,099 96 Weighted Average
60,216 96 89.74% Pervious Area
6,883 98 10.26% Impervious Area

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

4.5 20 0.0080 0.68 Sheet Flow,

Smooth surfaces n=0.011 P2=3.10"
1.9 166 (.0080 1.44 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps
2.4 186 Total, Increased to minimum Tc =5.0 min

Summary for Subcatchment 102: Rear Area to East Wetlands

Runoff = 2493 cfs @ 12.08 hrs, Volume= 77,587 cf, Depth= 4.13"

Runoff by SCS TR-20 method, UH=8CS, Split Pervious/lmperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100 Year Rainfall=6.50"

Area (sf) CN  Description
58,590 30 Brush, Good, HSG A
166,914 96 Gravel surface, HSG A
0 98 Paved parking, HSG A
225504 79 Weighted Average
225 504 79  100.00% Pervious Area

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

0.4 20 0.0150 0.87 Sheet Flow,
Smocth surfaces n=0.011 P2=3.10"
2.6 305 0.0150 1.97 Shallow Concentrated Flow,
Unpaved Kv=16.1 fps
3.0 325 Total, Increased to minimum Tc = 5.0 min

Summary for Pond 301: New Ludlow Road

Inflow Area = 87,099 sf, 10.26% Impervious, Inflow Depth = 6.05" for 100 Year event
[nflow = 9.79cfs @ 12.07 hrs, Volume= 33,827 cf
Qutflow = 0.00cfs @ 0.00 hrs, Volume= 0 cf, Atten= 100%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 100.16' @ 24.35 hrs Surf.Area= 217,800 sf Storage= 33,827 cf

Plug-Flow detention time= (not caiculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)
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Voiume Invert Avail.Storage  Storage Description

#1 100.00¢ 1.088.000 ¢f Custom Stage Data {Prismatic)Listed beiow (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

{feet) (sq-fty (cubic-feet) {cubic-feet)
100.00 217.800 0 0
105.00 217,800 1,089,000 1,089,000

Summary for Pond 302: Wetlands

Inflow Area = 225,504 sf, 0.00% Impervious, Inflow Depth = 4.13" for 100 Year event
Inflow = 2493 cfs @ 12.08 hws, Voiume= 77,597 cf
Outflow = 0.00cfs@ 0.00 hrs, Volume= 0 cf, Atten= 100%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-72.0C hrs. di= 0.05 hrs
Peak Elev=100.36' @ 24.35 hrs Surf.Area=217.800 sf Storage= 77.597 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage  Storage Descripiich
#1 100.00' 1.089.000 ¢f Custom Stage Data (Prismatic)iisted below (Recalc)
Elevation Surf.Area inc.Stora Cum.Store
(feet) (sq-ft} (cubic-feet) {cubic-feet)
100.00 217,805 0 G

105.00 217,800 1,089,000 1,089,000
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Summary for Subcatchment 101: Frontage to New Ludlow Road

Runoff = 6.70 cfs @ 12.07 hrs, Volume= 22,698 cf, Depth= 4.08"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Rainfall=4,50"

Area (sf)  CN_ Descripticn
0 30 Brush, Good, HSG A
60,216 96 Gravel surface, HSG A
6,883 98 Paved parking, HSG A
67,099 96 Weighted Average
60,216 96 89.74% Pervious Area
6,883 98 10.26% Impervious Area

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

0.5 20 0.0080 0.68 Sheet Flow,
Smooth surfaces n=0.011 P2=3.10"
1.9 166 0.0080 1.44 Shallow Concentrated Flow,
Unpaved Kv=16.1 fps
2.4 186 Total, Increased to minimum T¢ = 5.0 min

Summary for Subcatchment 102: Rear Area to East Wetlands

Runoff = 1444 cfs @ 12.08 hrs, Volume= 44,659 cf, Depth= 2.38"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 10 Year Rainfall=4.50"

Area (sf)  CN  Description
58,590 30 Brush, Good, HSG A
166,914 96 Gravel surface, HSG A
0 98 Paved parking, HSG A
225,504 79 Weighted Average
225,504 79 100.00% Pervious Area

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

0.4 20 0.0150 0.87 Sheet Flow,
Smooth surfaces n=0.011 P2=3.10"
2.6 305 0.0150 1.97 Shallow Concentrated Flow,
Unpaved Kv=16.1fps
3.0 325 Total, Increased to minimum Tc = 5.0 min

Summary for Pond 301: New Ludlow Road

Inflow Area = 67,099 sf, 10.26% Impervious, Inflow Depth= 4.06" for 10 Year event
Inflow = 6.70cfs @ 12.07 hrs, Volume= 22,698 cf
Outflow = 000cfs@ 0.00 hrs, Volume= 0 cf, Atten=100%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 100.10' @ 24.35 hrs Surf.Area= 217,800 sf Storage= 22,698 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)
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Yolume Invert Avaii.Storage _ Storage Description
#1 10G.00 1.089,000 cf Custom Stage Data (Prismatic)Listed below (Recalc)

Elevation Surf Area Inc.Store Cum.Store
(feet) {sq-ft) (cubic-feet) (cubic-feet)
100.00 217,800 0 0
105.00 217.800 1.089,060 1.088.000

Summary for Pond 302: Wetlands

inflow Area = 225504 sf, 0.00% Impervious, Inflow Depth = 2.38" for 10 Year event
Inflow = 1444 cfs @ 12.08 hrs, Volume= 44 659 cf
Quffiow = 00Ccfs@ 0.00 hrs, Volume= 0 cf, Aiten=100%, Lag=0.C min

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 100.21' @ 24.35 hrs Surf.Area= 217.800 sf Storage= 44.659 cf

Piug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: nc outfiow)

Volume Invert Avail.Storage  Storage Description
#1 100.00' 1,089,000 cf Custom Stage Data (Prismatic)Listed below {Recaic)
Elevation Surf.Area inc.Siore Cum.Store
(feet) {5g-ft) {cubic-feet) ({cubic-feet)
100.00 217,800 0 0

10506 217,800 1,089,000 1,089,000



APPENDIX C

POST-DEVELOPMENT CONDITIONS
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Area Listing (all nodes)

Area CN Description
{50-ft) (subcatchment-numbers)
4,811 29 >75% Grass cover, Good, HSG A (201}
78445 30 Brush, Good, HSG A (201, 202}
181,167 96 Gravel surface, HSG A (201, 202}
3,600 98 Paved parking, HSG A {201, 202)
14,580 g8 Roofs, HSG A (202)
292,603 77  TOTAL AREA



Type Il 24-hr 2 Year Rainfall=3.10"
Printed 8/17/2015
Page 3

14121B QFS-Proposed Cond- Rev2

Prepared by Sherman & Frydryk, LLC, Land Surveying and Engineering
HydreCAD® 10.00-15 s/n 01267 © 2015 HydroCAD Software Solutions LLC

Summary for Subcatchment 201: Frontage to New Ludlow Road

Runoff = 237cfs @ 12.08 hrs, Volume= 7,403 cf, Depth= 1.74"
Runoff by SCS TR-20 method, UH=8CS, Split Pervicus/Imperv., Time Span= 0.00-72.00 hrs, di= 0.05 hrg

Type lll 24-hr 2 Year Rainfall=3.10"

Area (sf)  CN  Descripticn
4,811 39 >75% Grass cover, Good, HSG A
4,034 30 Brush, Good, HSG A
39,041 96 Gravel surface, HSG A
3,050 98 Paved parking, HSG A
0 98 Roofs, HSGA
50,936 86 Weighted Average
47,886 85 94.01% Pervious Area
3,060 98 5.99% Impervious Area
Tc Length Slope Velocity Capacity Description
{(min)  (feel) (fi/ft)  (ft/sec) (cfs)
0.5 20 0.0080 0.68 Sheet Flow,
Smooth surfaces n=0.011 P2=3.10"
1.8 166 0.0080 1.44 Shallow Concentrated Flow,
Unpaved Kv=16.1fps
24 186 Total, Increased to minimum Tc= 5.0 min
Summary for Subcatchment 202: Rear Area to East Wetlands
Runoff = 6.65cfs @ 12.09 hrs, Volume= 21,971 cf, Depth= 1.09"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Type lll 24-hr 2 Year Rainfall=3.10"

Area (sf)  CN  Descripticn
74,411 30 Brush, Good, HSG A
152,126 96 Gravel surface, HSG A
550 98 Paved parking, HSG A
14,580 98 Roofs, HSG A
241,867 76 Weighted Average
226,537 74 93.74% Pervious Area
15,130 98 6.26% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) _ (feet) (fi/fty  (fi/sec) (cfs)
0.4 20 0.0150 0.87 Sheet Flow,
Smooth surfaces n=0.011 P2=3.10"
2.6 305 0.0150 1.97 Shallow Concentrated Flow,
Unpaved Kv=16.1fps
3.0 325 Total, Increased to minimum Tc = 5.0 min
Summary for Pond 402: Rear Basin
Inflow Area = 241,667 sf, 6.26% Impervious, Inflow Depth = 1.09" for 2 Year event
Inflow = 6.65cfs @ 12.09 hrs, Volume= 21,971 cf
Cutflow = 5.95¢cfs @ 12.13 hrs, Volume= 21,971 cf, Atten=10%, Lag= 2.4 min
Discarded = 033cfls @ 12.13 hrs, Volume= 12,189 cf
Primary = 563c¢cfs @ 12.13 hrs, Volume= 9,782 cf
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Routing by Ster-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 248.51' @ 12.%3 hrs Surf.Area= 6.643 sf Storage= 2.846 cf

Plug-Flow detention time= 41.4 min caiculated for 21,9586 cf (100% of inflow)
Center-of-Mass det. time= 41.4 min ( 887.0 - 845.6 )

Volume Invert Avail. Storage  Storage Descripticn
#1 248.00 1,250 ¢f Sediment Basin (Prismatic)Listed below (Recalc)
#2 248.00 1,170 cf Sediment Forebay (Prismatic)l.isted below (Recalc)
#3 248.00° 4175 cf _Infiltration Basin (Prismatic)Listed below (Recalc)
6.595 ¢f Total Avaiiable Storage
Eievation Surf Area Inc.Siore Cum.Store
(feet) (sq-ft) (cubic-feet} {cubicfeet)
248.00 900 0 0
249.00 1,600 1,250 1,250
Elevation Surf Area Inc.Store Cum.Store
(feet) {sq-ft) (cubic-feet) icubic-feet)
248.00 890 0 o
249.00 1.450 1,170 1.170
Elevation Surf.Area Inc.Store Cum.Store
{feet} {sg-ft) (cubic-feet} {cubic-feet)
248.00 2.700 0 0
249.00 5,650 4,175 4175
Device Routing Invert  Outlet Devices
#1  Primary 248.35' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)

Eiev. (feet} 248.35 249.35
Width (feet) 26.00 34.00
#2  Discarded 248.00' 2.140 in/hr Exfiltration {25 mpi) over Surface area Phase-In=0.05

iscarded OutFlow Max=0.33 cfs @ 12.13 hrs HW=248.51" (Free Discharge)
2=Exfiltration (25 mpi) {Exfiltration Controls 0.33 cfs)

rimary OutFlow Max=5.49 cfs @ 12.13 hrs HW=248.51" {Free Discharge)
1=Custom Weir/Orifice (Weir Controls 5.49 cfs @ 1.30 fps)

Summary for Pond 501: New Ludlow Road

Inflow Area = 50,936 sf.  5.99% Impervious, Inflow Depth= 1.74" for 2 Year event
inflow = 237cfs @ 12.08 hrs, Volume= 7.403 cf
Outflow = 0.00cfs @ 0.00 hrs. Volume= C cf, Atten=100%, Lag= G.0 min

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 100.03' @ 24.35 hrs Surf.Area= 217,800 sf Storage=7.403 cf

Plug-Flow detention time= (not calculated: initial storage exceeds cutflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Inver Avail.Storage  Storage Descripticn

#1 100.00° 1,089.0CC cf Custom Stage Data (Prismatic)Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) {sg-ft) {cubic-feet) (cubic-feet)
100.00 217,800 0 0
105.00 217,800 1,089,000 1,089,000

Summary for Pond 502: Wetlands

Inflow Area = 241,667 sf, 6.26% Impervious, Inflow Depth = 0.49" for 2 Year event
inflow = 563cfs @ 12.13 hrs, Volume= 9,782 cf
Qutflow = 0.00cfs@ 0.00 hrs, Volume= 0 cf, Atten=100%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 100.04' @ 16.20 hrs Surf.Area= 217,800 sf Storage= 9,782 cf

Piug-Flow detention time= (not calculated: initia}l storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume ihvert Avail.Storage  Storage Description
#1 100.00' 1,089,000 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf Area Inc.Store Cum.Store
({feet) {sq-ft) {cubic-feet) (cubic-feet)
100.00 217,800 0] 0]

105.00 217,800 1,089,000 1,089,000
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Summary for Subcatchment 201: Frontage to New Ludlow Road

Runoff = 406cfs @ 12.07 hrs, Volume= 12.6893 cf, Depth= 2.99"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= C.00-72.00 hrs, di= (.05 hrs

Type Il 24-hr 10 Year Rainfall=4.50"

Area (sf) CN_Description
4,811 39 >75% Grass cover, Good, HSG A
4,034 30 Brush, Good. HSG A
39.041 96 Gravel surface, HSG A
3,050 98 Paved parking, HSG A
0 98 Roofs, HSG A
50,936 86 Weighted Average
47,886 85 94.01% Pervious Area
3,050 98 5.99% Impervious Area
Tc Length Slope Velocity Capacity Description
{min)  feet) (fifft)y  {ft/sec) {cfs)
0.5 20 ©.0080 0.68 Sheet Flow,
Smooth surfaces n=0.011 P2=3.10"
1.9 166 0.0080 1.44 Shallow Concentrated Flow,
Unpaved Kv=16.1 fps
2.4 186 Total. Increased to minimum Tc = 5.0 min
Summary for Subcatchment 202: Rear Area to East Wetlands
Runoff = 13.45c¢fs @ 12.08 hrs, Volume= 42,610 ¢f, Depth= 2.12"

Rurnoff by SCS TR-20 method, UH=8CS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Type !ll 24-hr 10 Year Rainfaili=4.50"

Area (sfi CN  Descripiion
74,411 30 Brush, Good, HSG A
152,126 98 Grave! surface, HSG A
550 98 Paved parking, HSG A
14,580 88 Roofs, HSG A
241,867 76 ‘Weighted Average
226,537 74 83.74% Pervious Area
15130 28 6.26% Impervious Arsa
Tc Length Slope Velocity Capacity Description
{min) __ (feet} (ftAfty  (ft'sec) {cfs}
0.4 20 0.0150 0.87 Sheet Flow,
Smooth surfaces n=0.011 P2=3.10"
26 305 0.0150 1.97 Shallow Concentrated Flow,
Unpaved Kv=16.1fps
3.0 325 Total, Increased to minimum Tc = 5.0 min
Summary for Pond 402: Rear Basin
Inflow Area = 241 667 sf, 6.26% impervious, Inflow Depth = 2.12" for 10 Year event
Inflow = 13.45¢fs @ 12.08 hrs, Volume= 42,610 cf
Outflow = 12.86cfs @ 12.11 hrs. Volume= 42.810 cf. Atten=4%, Lag= 1.8 min
Discarded = 0.35cfs @ 12.11 hrs, Volume= 15.991 cf

Primary

i251cfs @ 12.11 hrs, Volume=

26,619 cf
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Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=248.62' @ 12.11 hrs Surf.Area= 7,110 sf Storage= 3,610 cf

Plug-Flow detention time= 33.3 min calculated for 42,581 cf (100% of inflow)
Center-of-Mass det. time= 33.4 min ( 863.5 - 830.1)

Volume Invert Avail.Storage  Storage Description
#1 248.00° 1,250 ¢f Sediment Basin (Prismatic)Listed below (Recaic)
#2 248.00' 1,170 ¢f Sediment Forebay (Prismatic)Listed below (Recalc)
#3 248.00' 4175 ¢f Infiltration Basin (Prismatic)Listed below (Recalg)
6,595 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
{feet) (sg-ft) (cubic-feet) {cubic-feet)
248.00 900 0 0
249.00 1,600 1,250 1,250
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) {cubic-feet} {cubic-fest)
248.00 890 0 0
249,00 1,450 - 1,170 1,170
Elevation Surf.Area Inc.Store Cum.Store
(feet) {sqg-ft) {cubic-feet) (cubic-feet)
248.00 2,700 0 0]
249.00 5,650 4,175 4,175
Device Routing Invert  Qutlet Devices
#1  Primary 248,35 Custom Weir/Orifice, Cv=2.62 (C= 3.28)

Elev. (feet) 248.35 249.35
Width (feet) 26.00 34.00

#2  Discarded 248.00' 2.1440 in/hr Exfiltration (25 mpi) over Surface area Phase-In= 0.05'

Escarded OutFlow Max=0.35 cfs @ 12.11 hrs HW=248.62' (Free Discharge)
2=Exfiltration (25 mpi) (Exfiltration Controls 0.35 cfs)

Primary OutFlow Max=12.21 cfs @ 12.11 hrs HW=248.62" (Free Discharge)
1=Custom Weir/Orifice (Weir Controls 12.21 cfs @ 1.68 fps)

Summary for Pond 501: New Ludlow Road

Inflow Area = 50,936 sf, 5.99% Impervious, Inflow Depth = 2.99" for 10 Year event
Inflow = 406 cfs @ 12.07 hrs, Volume= 12,693 cf
Outflow = 0.00cfs@ 0.00 hrs, Volume= 0 cf, Atten=100%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 100.06' @ 24.35 hrs Surf.Area= 217,800 sf Storage= 12,693 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calcuiated: no outflow)

Volume Invert Avail.Storage  Storage Description

#1 100.00° 1,089,000 cf Custom Stage Data (Prismatic)Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) {5q-fi) {cubic-fest) {cubic-feet)
100.00 217,800 0 0
105.00 217.800 1,089,000 1.089.000

Summary for Pond 502: Wetlands

Inflow Area = 241,667 sf, 6.26% Impervious, Inflow Depth= 1.32" for 10 Year event
Inflow = 1251 cts @ 12.11 hrs, Volume= 26,619 cf
Outflow = 0.00cfs@ 0.00 hrs, Volume= 0 cf. Atten= 100%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 100.12' @ 18.85 hrs Surf.Area= 217,800 sf Storage= 26,619 cf

Plug-Flow detention time= {not calculated: initial storage exceeds outfiow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume invert Avail.Storage  Storage Description
#1 1606.00° 1,089.600 cf Custom Stage Data (Prismatic)listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
{feet) (sg-ft) {cubic-feet) {cubic-feet}
100.00 217.800 0 0

105.00 217,800 1,089,000 1.089.000
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Summary for Subcatchment 201: Frontage to New Ludlow Road

Runoff = 649cfs @ 12.07 hrs, Volume= 20,650 cf, Depth= 4.86"
Runoff by 8CS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Type lll 24-hr 100 Year Rainfall=6.£3"

Area (sf) CN__ Description
4,811 39 >75% Grass cover, Good, HSG A
4,034 30  Brush, Good, HSG A
39,041 96 Gravel surface, HSG A
3,050 98 Paved parking, HSG A
0 98 Roofs, HSG A
50,936 86 Weighted Average
47886 85 94.01% Pervious Area
3,050 98 5.99% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) __ {feet) (ft/ft)  (fi/sec) (cfs)
0.5 20 0.0080 0.68 Sheet Flow,
Smooth surfaces n=0.011 P2=3.10"
1.8 166 (0.0080 1.44 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
24 186 Total, Increased to minimum Te =5.0 min

Runoff =

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/lmperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Summary for Subcatchment 202: Rear Area to East Wetlands

2423 cfs @ 12.08 hrs, Volume= 76,038 cf, Depth= 3.78"

Type Il 24-hr 100 Year Rainfall=6.50"

Area (sf) CN__ Description
74,411 30 Brush, Good, HSG A
152,126 96 Gravel surface, HSG A
550 88 Paved parking, HSG A
14,680 98 Roofs, HSG A
241,667 76 Weighted Average
226,537 74 93.74% Pervious Area
15130 98 6.26% Impervious Area
Tc Length Slope Velocity Capacity Description
{min}  (feet) (ftAft)  (ft/sec) {cfs)
0.4 20 0.0150 0.87 Sheet Flow,
Smoocth surfaces n=0.011 P2=3.10"
26 305 0.0150 1.97 Shallow Concentrated Flow,
Unpaved Kv=16.1 fps
3.0 325 Total, Increased to minimum Tc = 5.0 min
Summary for Pond 402: Rear Basin
Inflow Area = 241,667 sf, 6.26% Impervious, Inflow Depth = 3.78" for 100 Year event
Inflow = 2423 cfs @ 12.08 hrs, Volume= 76,038 cf
Outflow = 2350cfs @ 12.10 hrs, Volume= 76,038 cf, Atten= 3%, Lag= 1.6 min
Discarded = 0.38cfs @ 12.10 hrs, Volume= 18,926 cf
Primary = 2312cis @ 12.10 hrs, Volume= 57,111 cf
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Routing by Stor-ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=248.76' @ 12.10 hrs Surf.Area= 7,673 sf Storage= 4,597 ¢f

Plug-Fiow detention time= 24.4 min calculated for 75,985 ¢f (100% of inflow)
Center-of-Mass det. time= 24.4 min ( 840.3 - 815.8 )

Volume Invert Avail.Storage  Storage Description
#1 248.0¢ 1,250 ¢f Sediment Basin (Prismatic)Lisied below {Recalc)
#2 248.00° 1,170 ¢f Sediment Forebay (Prismatic)Listed below (Recalgc)
#3 248.00' 4,175 cf _Infiltration Basin (Prismatic)Listed below {Recalc)
06,595 cf Total Availabie Siorage
Elevation Surf.Area Inc.Store Cum.Store
{feet) 501 (cubic-feet) {cubic-feet)
248.00 9G0o 0 0
24900 1.600 1.25C 1,250
Elevation Surf.Area inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
248.00 890 0 0
249.00 1,450 1.170 1,170
Elevation Surf Area inc.Store Cum.Store
(feet) {sq-ft} (cubic-feet) {cubic-feet}
248.00 2,700 0 o
249.00 5,650 4175 4,175
Device Routing Invert Outlet Devices
#1  Primary 248.35' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)

Elev. (feet) 248.35 249.35
Width (feet) 26.00 34.00
#2  Discarded 248.00° 2.140 infhr Exfiltration {25 mpi) over Surface area Phase-in= 0.05'

iscarded QutFlow Max=0.38 cfs @ 12.10 hrs HW=248.75' (Free Discharge)
2=Exfiltration (25 mpi) (Exfiltration Controls 0.38 cfs}

Primary OutFlow Max=22.87 cfs @ 12.10 hrs HW=248.75' (Free Discharge)
1=Custom Weir/Orifice (Weir Confrols 22.87 cfs @ 2.05 fps)

Summary for Pond 501: New Ludlow Road

Inflow Area = 50.936 sf. 5.99% Impervious, Infiow Depth = 4.86" for 100 Year event
inflow = 849 cfs @ 12.07 hrs. Volume= 20.6850 cf
Qutflow = 0.00cts @ 0.00 hrs, Volume= 0 cf, Atten= 100%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-72.90 hrs, dt= 0.05 hrs
Peak Elev= 100.09' @ 24.35 hrs Surf.Area= 217,800 sf Sforage= 20,650 cf

Plug-Ftow detention time= {not calculatea: initial storage exceeds outflow)
Center-of-Mass det. fime= (not caiculated: no outflow)

Volume Invert Avail.Storage  Storage Description
#1 100.00' 1,088,000 cf Custom Stage Data (Prismatic)Listed below {Recaic)
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Elevation Surf.Area inc.Store Cum.Store
(feet) (sq-ft) {cubic-feet) {cubic-feet)
100.00 217,800 0 0
105.00 217,800 1,089,000 1,089,000

Summary for Pond 502: Wetlands

Inflow Area = 241,667 sf, 6.26% Impervious, Inflow Depth = 2.84" for 100 Year event
Inflow = 2312cfs @ 12.10 hrs, Volume= 57,111 cf
Qutflow = 0.00cfs @ 0.00 hrs, Volume= 0 cf, Atten=100%, Lag=0.0 min

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=100.26"' @ 23.60 hrs Surf.Area= 217,800 sf Storage= 57,111 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. fime= (not calculated: no outflow)

Volume Invert Avail Storage Storage Description
#1 100.00' 1,089,000 cf Custom Stage Data (Prismatic)Listed below {Recalc)
Elevation Surf.Area Inc.Store Cum.Store
{feet) {sg-ft) (cubic-feet) {cubic-feet)
100.00 217,800 0 0

1056.00 217.800 1,088,000 1,089,000
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Summary for Subcatchment 201: Frontage to New Ludlow Road

Runoff = 0.24cfs@ 12.10 hrs, Voiume= 036 cf, Depth= {0.22"
Runoff by SC8 TR-20 method, UH=8SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Type lll 24-hr Recharge Velume Rainfait=1.02"

Area (sfi CN_ Description
4,811 38 >75% Grass cover, Good, HSG A
4034 30 Brush, Good, HSG A
39,041 96 Graveisurface, HSG A
3,050 98 Paved parking. HSG A
0 93 Roofs, HSGA
50,936 86 Weighted Average
47,886 B85 94.01% Pervicus Area
3.056 88 5.99% Impervious Area
Tc Length Siope Velocity Capacity Description
{mint  ({feen (foifty  (ft/sec) (cfs)
0.5 20 0.0080 0.68 Sheet Flow,
Smooth surfaces n=0.011 Pz=3.10"
1.9 166 0.0080 1.44 Shallow Concentrated Flow,
Unpaved Kv=1811ps
2.4 186 Total, increased to minimum Tc = 5.0 min
Summary for Subcatchment 202: Rear Area to East Wetlands
Runoff = 032cfs @ 12.07 hrs, Volume= 1,518 cf, Depth= 0.08"

Runoff by SCS TR-20 method. UH=8CS, Split Pervious/Imperv., Time Span= 0.00-72.00 nrs. dt= 0.05 hrs
Type il 24-hr Recharge Volume Rainfall=1.02"

Area (shh CN  Description
74,411 30 Brush, Geod, HSG A
152,126 96 Gravel surface, HSG A

55C 98 Paved parking, HSG A
14.58¢ 98 Roofs, HSG A
244.667 768 Weighted Average
226,537 74  93.74% Pervious Area
15,130 88 6.26% Impervious Area
Te Length Slope Velocity Capacity Descripticn
{min; __ {fest} {fifty  {ft/sec) {cfs)
0.4 20 0.0150 0.87 Sheet Flow,
Smooth surfaces n=C.011 P2=3.10"
26 305 0.0150 1.97 Shallow Concentrated Flow,
Unpaved Kv=18.1 fgs
3.0 325 Total, Increased to minimum T¢ = £.0 min
Summary for Pond 402: Rear Basin
Inflow Area = 241,667 sf. 6.26% Impervious, Inflow Depth = 0.08" for Recharge Volume event
Inflow = 0.32cfs @ 12.07 hrs, Volume= 1,518 cf
Outflow = 018 cfs @ 12.20 hrs. Volume= 1,518 cf, Atten=44%, Lag= 7.5 min
Discarded = 018cfs @ 12.20 hrs, Volume= 1,518 of
Primary = 0.00cfs @ 0.00 hrs, Vaolume= 0cf
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Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=248.04' @ 12.20 hrs Surf.Area= 4,651 sf Storage= 175 cf

Plug-Flow detention time= 16.8 min calcufated for 1,518 cf (100% of inflow)
Center-of-Mass det. time= 16.7 min ( 888.7 - 872.0)

Volume Invert Avail.Storage  Storage Description
#1 248.00' 1,250 cf Sediment Basin (Prismatic)Listed below (Recalc)
#2 2438.00' 1,170 cf  Sediment Forebay (Prismatic)Listed below (Recalc)
#3 248.00' 4,175 ¢f _Infiltration Basin (Prismatic)Listed below (Recalc)
6,595 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
248.00 900 0] 0]
249.00 1,600 1,250 1,250
Elevation Surf.Area Inc.Store Cum.Store
(feet) {sg-it) (cubic-feet) (cubic-feet)
248.00 890 0 0
249.00 1,450 1,170 1,170
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
248.00 2,700 0 0
249.00 5,650 4,175 4,175
Device Routing Invert Qutlet Devices
#1  Primary 248.35' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)

Elev. (feet) 248.35 249.35
Width (feet) 26.00 34.00
#2  Discarded 248,00 2.140 in/hr Exfiltration (25 mpi) over Surface area Phase-In= 0.05'

iscarded OutFlow Max=0.18 cfs @ 12.20 hrs HW=248.04' (Free Discharge)
2=Exfiltration (25 mpi) (Exfiltration Controls 0.18 cfs)

:1imary CutFlow Max=0.00 cfs @ V.00 hrs HW=248.00' (Free Discharge)
1=Custom Weir/Orifice ( Controls 0.00 cfs)

Summary for Pond 501: New Ludlow Road

Inflow Area = 50,936 sf, 5.99% Impervious, Inflow Depth = 0.22" for Recharge Volume event
Inflow = 024cfs @ 12.10 hrs, Volume= 936 cf
Outflow = 0.00cfs@ 0.00 hrs, Volume= 0 cf, Atten=100%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=100.00' @ 24.35 hrs Surf.Area= 217,800 sf Storage= 936 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage  Storage Description
#1 100.00¢ 1,089,000 cf Custom Stage Data (Prismatic)Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
{feet) (sqg-ft} (cubic-feet} (cubic-feet}
100.00 217,800 0 ¢
105.00 217,800 1,089,000 1,089,000

Summary for Pond 502: Wetlands

Infiow Area = 241,667 sf, 6.26% Impervious, inflow Depth = 0.00" for Recharge Volume event
[nflow = 0.00cts @ 0.00 hrs, Volume= 0cf
Cutfloww = 000cfs@ 0.00 hrs. Volume= 0 cf, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=100.00' @ 0.0C hrs Surf.Area= 217,800 sf Storage= 0 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= {not caiculated: no inflow}

Volume Invert Avail.Storage  Storage Description
#1 106.50" 1.089.000 cf Custom Stage Data {Prismatic)Listed below {Recalc)
Elevation Surf.Area Inc.Store Cum.Store
{feet) (sq-ft) {cubic-feet) (cubic-feet)
100.00 217.800 0 0

105.00 217.800 1,089,000 1,088,000
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Summary for S3ubcatchment 201: Frontage to New Ludlow Road

Runoff = 036¢cfs @ 12.09 hrs, Volume= 1,275 cf, Depth= 0.30"

Runoff by SC8 TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr Water Quality Rainfall=1.17"

Area (sf) CN  Description

4,811 39 =>75% Grass cover, Good, HSG A
4,034 30 Brush, Good, HSG A

39,041 96 Gravel surface, HSG A
3,050 98 Paved parking, HSG A

0] 88 Roofs, HSG A

50,936 86 Weighted Average

47,886 85 94.01% Pervious Area
3,050 98 5.99% Impervious Area

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

0.5 20 0.0080 0.68

Sheet Flow,

Smooth surfaces n=0.011 P2=3.10"
Shallow Concentrated Fiow,
Unpaved Kv=186.1 fps

2.4 186 Total, Increased to minimum Tc = 5.0 min

1.9 166 0.0080 1.44

Summary for Subcatchment 202: Rear Area to East Wetlands

2,241 cf, Depth= 0.11"

Runoff = 0.37cfs @ 12.07 hrs, Volume=

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr Water Quality Rainfall=1.17"

Area (sf) CN  Description
74,411 30 Brush, Good, HSG A
152,126 96 Gravel surface, HSG A
550 98 Paved parking, HSG A
14,580 98 Roofs, HSG A
241667 76 Weighted Average
226,537 74  93.74% Pervious Area
15,130 98 6.26% Imparvious Area
Tc Length Slope Velocity Capacity Description

{min) (feet) (ftfift)  (ft/sec) (cfs)
0.4 20 0.0150 0.87

Sheet Flow,

Smooth surfaces n=0.011 P2=3.10"
Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps

3.0 325 Total, Increased to minimum Tc = 5.0 min

2.6 305 0.0150 1.97

Summary for Pond 402: Rear Basin

Inflow Area = 241,867 sf, 6.26% Impervious, Inflow Depth = 0.11" for Water Quality event
Inflow = 0.37cfs @ 12.07 hrs, Volume= 2,241 cf

Cutflow = 0.20cfs @ 12.21 hrs, Volume= 2,241 cf, Atten=45%, Lag= 8.4 min
Discarded = 0.20cfs @ 12.21 hrs, Volume= 2,241 cf

Primary

0.00cfs@ 0.00 hrs, Volume=

Ocf



14121B QFS-Proposed Cond- Rev2 Type il 24-hr Water Quality Rainfall=1.17"

Prepared by Sherman & Frydryk, LLC, Land Surveying and Engineering Printed 8/17/2015
HydroCAD® 10.00-15 s/n 01287 © 2015 HydroCAD Software Solutions LLC Pace 18

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 248.05' @ 12.21 hrs Surf.Area= 4,680 sf Storage= 207 cf

Piug-Flow detention time= 16.7 min calculated for 2,240 cf (100% of inflow)
Center-of-Mass det. ime= 16.7 min { 887.4 - 880.7 )

Volume invert Avail.Storage  Storage Description
#1 248.60' 1,250 ¢f Sediment Basin (Prismatic)Listed below (Recalc)
#2 248.00' 1.170 ¢f Sediment Forebay (Prismatic)Listed below (Recaic)
#3 248.00° 4175 cf _Infiltration Basin (Prismatic)Listed below {Recalc)
6.595 c¢f Total Availabie Siorage
Elevaticn Surf.Area Inc.Store Cum.Store
{feet) {sq-ft) {cubic-feet) (cubic-feet)
248.00 900 G 0
249.00 1,600 1,250 1.250
Elevation Surf.Area inc.Store Cum.Store
{feet) (sq-fi} {cubic-feet} {cubic-feet)
248.00 890 G 0
249.G0 1,450 1,170 1,170
Elevation Surf Area Inc.Store Cum.Store
ffeat) {5q-ft) {cubic-feet} icubic-feet)
248.60 2.700 0 0
249.00 565C 4,475 4,175
Device Routing Invert Qutlet Devices
#1  Primary 248.35' Custom Weir/Orifice, Cv=2.62 (C= 3.28)

Elev. (feet) 248.35 249.35
Width ({feet) 26.00 34.00
#2 Discarded 248.00° 2.140 in/hr Exfiltration (25 mpi) over Surface area Phase-in= 0.05

iscarded QuiFlow Max=0.21 ¢fs @ 12.21 hrg HW=248.04' (Free Discharge)
2=Exfiltration {25 mpi} (Exfiitration Controls 2.21 cfs)

rimary OutFlow Max=0.00 cfs @ 0.C0 hrs HW=248.00' (Free Discharge)
1=Custom Weir/Orifice ( Controis 0.00 cfs)

Summary for Pond 501: New Ludlow Road

inflow Area = 50.938 sf, 5.99% Impervicus, Inflow Depth = 0.30" for Water Quality event
Inflow = 0.36cfs @ 12.09 hrs, Volume= 1,275 cf
Cutflow = 00Ccfs @ 0.00 hrs, Volume= 0 cf. Atten= 10C3%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 100.01' @ 24.35 hrs SurfArea= 217.800 sf Storage= 1,275 c¢f

Piug-Fiow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume invert Avail.Storage  Sicrage Description

#1 105.00° 1.089.000 cf Custom Stage Data (Prismatic)Listed beiow (Recalc}
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Elevation Surf.Area Inc.Store Cum.Store
(feet) {sq-ft) {cubic-faet) {cubic-feet)
100.00 217,800 0 0
105.00 217,800 1,089,000 1,089,000

Summary for Pond 502: Wetlands

Inflow Area = 241,667 sf, 6.26% Impervious, Inflow Depth = 0.00" for Water Quality event
inflow = 0.00cfs @ 0.00 hrs, Volume= 0 of
Outflow = 0.00cfs @ 0.00hrs, Volume= 0 cf, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=100.00' @ 0.00 hrs Surf.Area= 217,800 sf Storage= 0 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no inflow)

Volume Invert Avail.Storage  Storage Description
#1 100.00' 1,089,000 ¢f Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Stare
(feet) (sg-f) {cubic-feet) (cubic-feet)
100.00 217,800 0 0

105.00 217,800 1,089,000 1,089,000
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OPERATION & MAINTENANCE PLAN

“Quality Fleet Services, Inc.”

SITE DEVELOPMENT
548 New Ludlow Road
South Hadley, MA

June 10, 2015
Revised August 18, 2015

It is anticipated that Quality Fieet Services, Inc. will retain responsibility for the operation and
maintenance of the stormwater system upon completion of construction. An annual budget
cost of approximately $1,500 is anticipated for the operation and maintenance of the
stormwater system. Until such time, the contractor of the project will be responsible for
operation and maintenance.

The contractor selected to complete the site work construction will be responsible for the
operation and maintenance of the temporary erosion control measures during construction and
the stormwater management system during the construction phase of the project. Erosion
control measures shall be installed and maintained as shown on site plans for the project in
accordance with details shown on the plan. Erosion control shall be maintained as detailed on
the site plans.

The following maintenance and inspection recommendations are taken from DEP’s
Stormwater Management Technical Handbook and shall become part of the operation and
maintenance plan for the stormwater management system located on the site:

All stormwater management devices shall be thoroughly cleaned immediately after any
spill which may occur on site.

All stormwater management components shall be inspected on a monthly basis during the
first six months of operation after the completion of construction. At least three monthly
inspections of the stormwater management system must take place during the first growing
season after the completion of construction.

Infiltration Basin: Once the infiltration system goes on-line, inspections shall occur after
every major storm for the first six months to ensure proper stabilization and function.
Standing water in the basin 48 to 72 hours after the storm indicates the infiltration capacity
may be compromised due to clogging of the soil. Sediment shall be removed as necessary to
maintain infiltration and capacity of the components.

After the initial six-month period, the infiltration basin shall be inspected at least twice per
year. Items to check include standing water, differential settlement, erosion, and sediment
accumulation. Sediment shall be removed from the infiltration basin as necessary. Removal
procedures should not take place until the infiltration basin is thoroughly dry.
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At least twice per year, the buffer area, side slopes, and basin bottom shall be mowed. Grass
clippings and accumulated organic matter shall be removed to prevent the formation of an
impervious organic mat. Trash and debris shall also be removed at this time. Deep tilling can
be used to break up a clogged surface area. Any tilled areas on the slopes of the basin shall be
revegetated immediately.

The infiltration basin is equipped with a sediment indicator pad. At the time of inspection,
the inspector shall locate the pad by probing the bottom of the basin and sediment shall be
removed when 1 inch of sediment covers the indicator pad. Sediment shall be removed across
the basin to 1 inch below the level of the indicator pad. Removal procedures should not take
place until the floor of the basin is thoroughly dry. Light equipment, which will not compact
the underlying soil. should be used to remove the top layer. The remaining soil should be
deeply tilled, and revegetated as soon as possible.

Sediment Forebay: Once the infiliration svstem goes on-line, inspections shall occur after
every major storm for the first six months to ensure proper stabilization and function.
Standing water in the basin 48 to 72 hours after the storm indicates the infiltration capacity
may be compromised due to clogging of the soil. Sediment shall be removed as necessary to
maintain capacity ot the forebay.

After the initial six-month period, the sediment forebay shall be inspected at least twice per
year. Items to check inchude standing water, differential settlement, erosion, and sediment
accumulation. Sediment shall be removed from the forebay as necessary. Removal
procedures should not take place until the forebay is thoroughly dry.

At least twice per vear, the side slopes and forebay bottom shall be mowed. Grass clippings
and accumulated organic matter shall be removed to prevent the formation of an impervious
organic mat. Trash and debris shall also be removed at this time. Deep tilling can be used to
break up a clogged surface area. Any tilled areas on the slopes of the forebay shall be
revegetated immediately.

The sediment forebay i1s equipped with a sediment indicator pad. At the time of inspection,
the inspector shall locate the pad by probing the bottom of the forebay and sediment shall be
removed when | inch of sediment covers the indicator pad. Sediment shall be removed across
the forebay to 1 inch below the level of the indicator pad. Removal procedures should not
take place until the floor of the forebay is thoroughly dry. Light equipment, which wili not
compact the underlying soil, should be used to remove the top layer. The remaining soil
should be deeply tilled, and revegetated as soon as possibie.

Sediment Basin: Once the infiltration system goes on-line, inspections shall occur after every
major storm for the first six months to ensure proper stabilization and function. Standing
water in the basin 48 to 72 hours after the storm indicates the infiltration capacity may be
compromised due to clogging of the soil. Sediment shall be removed as necessary to maintain
capacity of the basin.
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After the initial six-month period, the sediment basin shall be inspected at least twice per
year, Items to check include standing water, differential settlement, erosion, and sediment
accumulation. Sediment shall be removed from the sediment basin as necessary. Removal
procedures should not take place until the sediment basin is thoroughly dry.

At least twice per year, the side slopes and basin bottom shall be mowed. Grass clippings and
accumulated organic matter shall be removed to prevent the formation of an impervious
organic mat. Trash and debris shall also be removed at this time. Deep tilling can be used to
break up a clogged surface area. Any tilled areas on the slopes of the basin shall be
revegetated immediately.

The sediment basin is equipped with a sediment indicator pad. At the time of inspection, the
inspector shall locate the pad by probing the bottom of the basin and sediment shall be
removed when 1 inch of sediment covers the indicator pad. Sediment shall be removed across
the basin to 1 inch below the level of the indicator pad. Removal procedures should not take
place until the floor of the basin is thoroughly dry. Light equipment, which will not compact
the underlying soil, should be used to remove the top layer. The remaining soil should be
deeply tilled, and revegetated as soon as possible.

Grass Swale: Mow on an as-needed basis during the growing season so that the grass height
does not exceed 6 inches. Remove accumulated trash and debris prior to mowing. Inspect
swale semi-annually the first year and at least once a year thereafter. Inspect the grass for
growth and the side slopes for signs of erosion and formation of rills and gullies. Plant an
alternative grass species if the original grass cover is not successfully established. If grass
growth is impaired by winter road salt or other deicer use, re-establish the grass in the spring.

Check grass swale on a yearly basis for sediment and clean as needed. Use hand methods
when cleaning to minimize disturbance to vegetation and underlying soils.

Mosquito Prevention and Control: Clear debris and vegetation from the roof leader
connections and the general site area to limit standing pools of water, Larvicides shall be
applied as necessary to the catch basins and infiltration basin if ponding remains over 72
hours. All larvicides shall be applied by a licensed pesticide applicator and in compliance
with all pesticide label requirements. The larvicide Bacillus sphaericus (Bs) or approved
equal shall be hand broadcast during or immediately after wet weather, when the detention or
infiltration basin has a standing pool of water, unless the product used can withstand extended
dry periods.

Public Safety Features: All differential settlement shall be graded smooth and seeded.
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Maintenance Responsibility

A

The owner of the property on which work has been done pursuant to this Ordinance for private
stormwater management facilities, or any other person or agent in control of such property, shall
maintain in good condition and promptly repair and restore all grade surfaces, walls, drains, dams
and structures, vegetation, erosion and sediment control measures and other protective devices.
Such repairs or restoration and maintenance shall be in accordance with approved plans.

Quality Fleet Services, Inc. will retain responsibility for the operation and maintenance of the
stormwater system, the infiltration basin shall be inspected at least twice per year. Items to check
include standing water, differential settlement, erosion, and sediment accumulation.

A record of installation and a rolling log of operation and maintenance activities shall be retained
for a minimum of three years. The log shall be made available to the Authorized Enforcement
Agency upon request.

. Failure to properly maintain practices during and post construction is considered a violation of the

stormwater permit.

There are no proposed casements associated with the operation of the Stormwater Management
System. Quality Fleet Services, Inc. will allow access to the public officials or their agenis for
inspection of the system at reasonable times.

Qualityv Fieet Services, Inc. will notify the Town of South Hadley Planning Board if the facility
were to change ownership to signify the end of their responsibility for operation and maintenance
of the facility.

Quality Fleet Services, Inc. acknowledges that after notice by the Permit Granting Authority to
correct a violation requiring mainienance work, satisfactory correction are not made by Quality
Fleet Services, Inc., within thirty days, the Department of Public Works may perform all
necessary work to place the facility in proper working condition and place a municipai iien on the
affected property as security for all of the cost assumed by the Town to perform the work.

Operator Information

Name(print}): Signature:
Quality Fleet Services, Inc. Date:

Address: 625 State Street, Belchertown, MA

Telephone:

Owner Information

Nameiprint): _ Nick Moynihan Signature:

The Moynihan Realty Group, LI.C  Date:

Address: 625 State Street, Belchertown, MA
Telephone: {413) 695 - 3232

South Hadley Planning Board

Signature: Date:
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“Quality Fleet Services, Inc."”
SITE DEVELOPMENT
548 New Ludlow Road
South Hadley, MA

OPERATION AND MAINTENANCE LOG FORM

INSPECTOR: DATE:
INSPECTORS QUALIFICATIONS:
DAYS SINCE LAST RAINFALL: AMOUNT OF LAST RAINFALL INCHES
STRUCTURAL CONTROLS
BMP CONDITION EVIDENCE OF NEEDS
SEDIMENT LEAVING MAINTENANCE
SITE OR CONTROL (NOTE BELOW)

SEDIMENT BASIN

SEDIMENT FOREBAY

INFILTRATION BASIN

GRASS SWALE

ADDITIONAL MEASURES
RECOMMENDED

ADDITIONAL MEASURES
RECOMMENDED

ADDITIONAL MEASURES
RECOMMENDED

Page 1 of 2
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MAINTENANCE REQUIRED:

TO BE PERFORMED BY: ON OR BEFORE:

Page 2 of 2
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APPENDIX E

CALCULATIONS FOR STORMWATER
POLICY STANDARDS
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CALCULATIONS FOR STORMWATER
POLICY STANDARDS

“Quality Fleet Services, Inc.”

SITE DEVELOPMENT
548 New Ludlow Road
South Hadley, MA
June 10, 2015
Revised: August 19, 2015

STANDARD #1: NO NEW UNTREATED DISCHARGES

No point source discharges have been observed on the site. No point source discharges

are proposed.
STANDARD #2: PEAK RATE ATTENUATION

Through the use of the proposed open drainage system and infiltration basin, the

proposed development project will not increase peak flows to New Ludlow Road, or to

the wetland area east of the property.

STANDARD #3: RECHARGE TO GROUNDWATER

Proposed Infiltration System:

Proposed Impervious area (pavement & buildings) = 18,180 sq. ft.
Impervious area is 100% HSG A, Type A soil
Volume to be recharged: 18,180 sq. ft. x 1 in. x (1/12) = 1,515 cu. ft.

An infiltration rate of 25 min./in. (2.41 in./hour) was used for existing soil at the
infiltration basin. For the Recharge Volume Storm, the proposed drainage calculations
(Appendix C of the Drainage Report) show the infiltration basin infiltrates 1,518 cubic
feet or 0.0348 acre-feet.

Drawdown within 72-hours, Infiltration Basin:

Recharge Volume (Rv) = 1,518 cu. fi.
Rawls Infiltration Rate (Sandy Loam) = 2.41 inch/hour = 0.2008 fi/hr
Bottom Area = 4,350 sf
Drawdown time = (Rv)(1/Rawls Rate)(1/Bottom Arca)
= (1,518 cf) (1/0.2008 ft/hr) (1/4,350 sf)
= 1.7 hours
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Mounding Analysis:

Using a Groundwater Mounding Calculator trom the website:
ttp://www.agtesolv.com/forum/rmound.asp the following parameters were entered to
determine the increase in hydraulic head.

w (Percolation Rate); [(1,518 cf) / (4,350 sf)] / 72 hr. = 0.00485ft./hur.
K (Hydraulic Conductivity): 2.41 in./hr. = 0.2008 ft./hr,

S (Specific Yield): 0.15

t (Time): 72 hr.

h; (Initial Saturated Thickness): 3.00 fi.

a (Length of Recharge Area): 100 ft.

b (Width of Recharge Area): 41 fi.

This gives an increase in hvdraulic head = 0.97 feet
or a mounding elevation of 245.97 feet.

The analysis indicates the groundwater mounding will not completely saturate the soil
below the bottom of the infiltration basin. The infiltration basin will not retain water
bevond 72 hours.

STANDARD #4: 80% TSS REMOVAL

Proposed Infiltration System:

Proposed Impervious area (pavement & buildings) = 18,180 sq. ft.
Impervious area is 100% HSG A, Type A soil
Volume to be recharged: 18,180 sq. ft. x 1 in. x (1/12) = 1,515 cu. ft.

An infiltration rate of 25 min./in. (2.41 in.’hour) was used for existing soil at the
infiltration basin. For the Water Quality Storm, the proposed drainage calculations
(Appendix C of the Drainage Report) show the infiltration basin infiltrates 2,241 cubic
feet or 0.0514 acre-feet.

Overland flow to infiltration basin

Sediment Basin (25%): (1)(0.25) = 25.0% of TSS
Infiltration Basin with Forebay (80%): [(1)-(0.25)(0.80) = 60.0% of TSS
TOTAL: 85.0% of TSS
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STANDARD #5: HIGHER POTENTIAL POLLUTION LOADS
The proposed facility will be used for vehicle maintenance & repairs. This type of
facility is contained in the 12 types listed in the Higher Potential Pollution Loads
standard.

STANDARD #6: PROTECTION OF CRITICAL AREAS

This site does not contribute stormwater runoff to a Critical Area.

STANDARD #7: REDEVELOPMENT
The proposed project meets the criteria of new development & redevelopment. The
stormwater management has been provided to meet the new development requirements.
STANDARD #8: CONSTRUCTION PERIOD POLLUTION PREVENTION
A Stormwater Pollution Prevention Plan with construction period controls has been
prepared for the project and is included in the Project Manual & Drainage Report.
STANDARD #9: OPERATION AND MAINTENANCE PLAN
An Operation and Maintenance Plan has been prepared for the project and is included in
the Project Manual & Drainage Report.
STANDARD #10: ILLICIT DISCHARGE COMPLIANCE STATEMENT
Illicit Discharge Compliance Statement:
I hereby certify under the penalties of perjury that no illicit discharges exist on the site. I
understand that the pollution prevention plan shall be implemented to prevent illicit
discharges to the stormwater management system including wastewater discharges and

discharges of stormwater contaminated by contact with process wastes, raw materials,
toxic pollutants, hazardous substances, oil, or grease.

Signature of Property Owner Date
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