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_PROJECT STORMWATER NARRATIVE

55 West Union Street Connorstone Engineering, Inc.
Ashland, MA June 25, 2025

The purpose of this analysis is to design a Stormwater Management System in accordance
with the Massachusetts Stormwater Standards. This report provides a summary of the
Stormwater Management System, and required documentation to verify compliance with the
Ten (10) Standards.

Location: The subject site consists of 4.86 acres of land on both West Union Street and
Memorial Drive. The parcel is shown on Assessors Map 19 as parcel 62, The site falls within
the Highway Commerce zoning district.

Existing Conditions: The site is generally wooded with grassed clearings along the frontage
and sloped areas adjacent to Memorial Drive. The site also contains several easement
including (1) a municipal sewer easement and cross-country sewer main located through the
central portion of the site generally bisecting the parcel; (2) a slope and drainage easement
near the intersection of Memorial Drive that includes a subsurface drainage structure; and
{(3) a slope easement along Memorial Drive. The site includes no other structures or
development.

Regulated wetland resource areas have been delineated in the north corner of the site and
include an intermittent stream with bordering vegetated wetlands. The wetlands flow
northerly under Memorial drive through and existing culvert. The site does not contain any
FEMA flood hazard areas or Natural Heritage priority habitats or rare species areas.

Soils: The Natural Resource Conservation Service has mapped the soils within the
development area as Narragansett-Hollis-Rock, and Narragansett silt ioam. Narragansett-
Hollis-Rock outcrop is located throughout the center of the site and typically contain
restrictive features at shallow depths. Narragansett silt loam is located throughout the rest of
the site, and is a Hydrologic Soil Group The development area is well drained soils classified
as a hydrologic soil group (HSG) A soil. The soil classification was also confirmed through
test pits performed throughout the site. The resulting soil logs and locations are provided on
the site plans. The lower wetland areas were mapped as a “Whitman fine sandy loam,”
which correlate to wetland soil and hydrologic soil group D.

Proposed Project: The proposed plan includes development of the parcel with a single
residential building containing 116 dwelling units and a footprint of approximately 30,915
square feet.

The development will include driveway access from Memorial Drive via two curb cuts
located approximately 280 feet and 640 feet from West Union Street. Driveways and parking
areas are then looped around the sides and rear of the building with a total of 184 parking
spaces. The driveways provide access to all sides of the building and have been sized for
the required emergency vehicles.

The existing cross country sewer line will be relocated around the rear of the building with a
modified sewer easement proposed. Water service and fire protection would be provided off
the existing 12-inch main in Memorial Drive.
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The proposed development will result in approximately 104,900 square feet of impervious
area on-site, and the overall limit of work will require a land disturbance area of
approximately 4 acres. A complete stormwater management system has been proposed to
mitigate the project impacts and increased impervious surfaces. This system will include
several components including:

1.

A drainage collection system throughout project consisting of deep sump catch
basins for collection, drain manholes, and pipe conveyance system. The collection
and conveyance system has been sized with capacity for the 100 year storm event.

Pretreatment has been provided through five (5) water quality structures
(Stormceptor, or equal), sized to removal at least 50% of the total suspended solid
prior to discharge to the infiltration systems.

Subsurface infiltration system (drywell) located on the east side of the building to
provide groundwater recharge. The drywell consists of 114 concrete chambers
embedded in crushed stone. This system is sized to fully contain and infiltrate runoff
from the east half of the site through the 100-year event.

Surface infiltration basin located along the far west end of the development. This
basin is sized to provide stormwater treatment, recharge, and mitigate the rate of
runoff to the wetland areas.

The proposed site has been designed to meet the Massachusetts Stormwater Standards,
and additional description of the standards is provided later in this report.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

B. Stormwater Checklist and Certification

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

Note: Because stormwater requirements vary from project to project, it is possible that a complete
Stormwater Report may not include information on some of the subjects specified in the Checklist. Ifit 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

s/{,f/é——\ ?/zs'@gg
e Revisép 9/8/eoes €2
Checklist

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

New development
{0 Redevelopment

[0 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:

M No disturbance to any Wetland Resource Areas
[0 site Design Practices {e.g. clustered development, reduced frontage setbacks)
Reduced Impervious Area (Redevelopment Only)

Minimizing disturbance to existing trees and shrubs

O 0O d

LID Site Design Credit Requested:

] Credit 1

] Credit2

[] Credit3

Use of “country drainage” versus curb and gutter conveyance and pipe

Bioretention Cells (includes Rain Gardens)

O o 0d

Constructed Stormwater Wetlands (includes Gravel Wetlands designs)
[ Treebox Filter

[J water Quality Swale

[0 Grass Channel

[ Green Roof

ﬂ Other (describe): m

Standard 1: No New Untreated Discharges

K No new untreated discharges

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

A Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included.

swcheck.doc « 04/01/08 : Stormwater Report Checklist » Page 3 of 8



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

Checklist (coﬁtinued)

Standard 2: Peak Rate Attenuation

[0 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.

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

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 fo show that
post-development peak discharge rates do not exceed pre-development rates for the 100-year 24-
hour storm.

Standard 3: Recharge
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.
WStatic [ Simple Dynamic ] Dynamic Field"
x Runoff from all impervious areas at the site discharging to the infiltration BMP.
[0 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.

x Recharge BMPs have been sized to infiltrate the Required Recharge Volume.
O

Recharge BMPs have been sized to infilirate the Required Recharge Veolume 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
OJ M.G.L. c. 21E sites pursuant to 310 CMR 40.0000

[J Solid Waste Landfill pursuant to 310 CMR 19.000

[ Project is otherwise subject to Stormwater Management Standards only to the maximum extent
practicable.

Calculations showing that the infiltration BMPs will drain in 72 hours are provided.

(] Property includes a M.G.L. c. 21E site or a solid waste landfill and a mounding analysis is included.

' 80% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field methed is used.

swcheck.dac + 04/01/08 2 Stormwater Report Checklist « Page 4 of 8



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

Checklist for Stormwater Report

Checklist (continued)

Standard 3: Recharge (continued)

[0 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.

[0 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 cother 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;
o List of Emergency contacts for implementing Long-Term Pollution Prevention Plan.

A Long-Term Pollution Prevention Plan is attached to Stormwater Report and is included as an
attachment to the Wetlands Notice of Intent.

Treatment BMPs subject to the 44% TSS removal pretreatment requirement and the one inch rule for
calculating the water quality volume are included, and discharge:

{71 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.

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

K Calculations documenting that the treatment train meets the 80% TSS removal requirement and, if
applicable, the 44% TSS removal pretreatment requirement, are provided.

swcheck.doc + 04/01/08 Stormwater Report Checkiist - Page 5 of 8



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 ¥’ ter 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.
m 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.

[0 A TMDL 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 Potentlal Pollutant Loads (LUHPPLs)

[0 The NPDES Multi-Sector General Permit covers the land use and the Stormwater Pollution
Prevention Plan {SWPPP) has been included with the Stormwater Report.

[J The NPDES Multi-Sector General Permit covers the land use and the SWPPP will be submitted prior
to the discharge of stormwater to the post-construction stormwater BMPs.

The NPDES Multi-Sector General Permit does not cover the land use.
[J LUHPPLs are located at the site and industry specific source controt and pollution prevention

measures have been proposed to reduce or eliminate the exposure of LUHPPLS to rain, snow, snow
melt and runoff, and been included in the long term Pollution Prevention Plan.

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

[ The LUHPPL has the potential to generate runoff with moderate to higher concentrations of oil and
grease (e.g. all parking lots with >1000 vehicle trips per day) and the treatment train includes an oil
grit separator, a filtering bioretention area, a sand filter or equivalent.

Standard 6: Critical Areas

O 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.

{1 Critical areas and BMPs are identified in the Stormwater Report.

swcheck.doc * 04/01/08 = Stormwater Report Checklist » Page 6 of 8



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

Checklist for Stormwater Report

Checklist (continued)

Standard 7: Redevelopments and Other Projects Subject to the Standards only to the maximum
extent practicable

(] The project is subject to the Stormwater Management Standards only to the maximum Extent
Practicable as a:

O Limited Project

[L] 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.

[J Small Residential Projects: 2-4 single family houses or 2-4 units in a multi-family development
with a discharge to a critical area

[] Marina and/or boatyard provided the hull painting, service and maintenance areas are protected
from exposure to rain, snow, snow meit and runoff

[ Bike Path and/or Foot Path
[0 Redevelopment Project

[1 Redevelopment portion of mix of new and redevelopment.

O

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.

a

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.

A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing
the information set forth above has been included in the Stormwater Report.

swcheck.doc * 04/01/08 i Stormwater Report Checklist » Page 7 of 8



Massachusetts Department of Environmental Protection
Bureau of Rescurce Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

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

O 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.

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

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

fﬁtwdard 9: Operation and Maintenance Plan

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

Name of the stormwater management system owners;
Party responsible for operation and maintenance;
Schedule for implementation of routine and non-routine maintenance tasks;

Plan showing the location of all stormwater BMPs maintenance access areas; = Sty %
ﬂ Description and delineation of public safety features;
[] Estimated operation and maintenance budget; and

K Operation and Maintenance Log Form.

[0 The responsible party is not the owner of the parcel where the BMP is located and the Stormwater
Report includes the following submissions:

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

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

[ An lllicit Discharge Compliance Statement is attached;

R NO lllicit 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



MA D.E.P. STORMWATER STANDARDS

Standard 1: No New Untreated Discharges

There are no new untreated discharges to any areas subject to protection or the 100-foot

buffer zone. All discharges would be pretreated though the stormwater system to remove
>80% of the Total Suspended Solids.

Outlet Apron Design:

FE-1 (18" HDPE): QruL. Frow= 12.7 cfs / VruL riow= 7.2 fps
FE-2 (12" RD):  Qruwriow= 5.5 cfs/ VruwL rLow= 7.0 fps
FE-3 (12" HDPE): QrulLriow= 6.1 ¢fs/ VeuLL Fow= 7.7 fps
FE-4 (18" HDPE): Qruw riow= 12.7 cfs / VruL rrow= 7.2 fps
FE-5 (24" HDPE): QruiLriow= 27.4 cfs / VruLL row= 8.7 fps

Riprap sizing: Use: Riprap Size = 8” minimum diameter
Apron Lengths: 12" outlet = 10 feet

18" outlet = 12 feet

24” outlet = 18 feet
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Standard 2: Peak Rate Attenuation

An analysis was performed to determine the peak rate of stormwater runoff leaving the site
and design a stormwater management system in accordance with the MassDEP Stormwater
Management Standard 2.

The proposed development has been mitigated through the use of a large subsurface
drywell/infiltration system and a surface infiltration basin. The drywell has been sized to fully
infiltrate all contributing runoff through the 100-year storm event, and the infiltration basin
has been sized to slowly infiltrate and/or discharge runoff at a controlled rate to match the
existing conditions.

The pre- and post-development stormwater runoff has been analyzed using HydroCAD
10.10, which is a stormwater modeling computer program utilizing a collection of techniques
for the generation and routing of hydrographs, including Soil Conservation Service (SCS)
Technical Release No. 20 (TR-20) and SCS Technical Release 55 (TR-55), Urban
Hydrology for Small Watersheds. Rainfall depths for the design storms were taken from the
most recent NOAA Atlas 14 for Ashland, MA. A copy of the point precipitation data is
included in the model output section of this report. The rainfall depths used in the
calculations are listed below:

Return Period Inches
2 year 3.37
10 year 5.25
100 year 8.24

Three analysis points were utilized for the existing and proposed conditions to represent the
three potential discharge points from the site including:

Analysis Point 1 Memorial Drive — Analysis Point 1 represents stormwater runoff that
may discharge from the site over the frontage property line abutting
Memorial Drive.

Analysis Point 2 West Union street — Analysis Point 2 represents stormwater runoff
that may discharge from the site over the frontage property line
abutting West Union Street.

Analysis Point 3 Southerly Property Line — Analysis Point 3 represents stormwater
runoff that may discharge from the site over south property fine to the
abutting property.

Analysis Point 4 Wetland Areas — Analysis Point 4 represents the rear wetland area,

and includes areas upgradient of the wetland and the surface area of
the wetland itself.

Summary tables of the analysis points have been provided on the following page, and the
model output has been provided later in this report.

55 West Union Street B Stormwater Report
Ashland, MA



Existing conditions were compared to proposed conditions to ensure that the proposed design

will not increase the rate of runoff from the site andfor result in downstream impacts.

summary of the results is as follows:

Summary of Analysis Point 1 — Memorial Drive

2-Year Storm 10-Year Storm 100-Year Storm
Existing Existing Existing
(Proposed) (Proposed) | (Proposed) |
Rate of 0.0 cfs 0.0 cfs 0.1cfs
Runoff (0.0 cfs) (0.0 cfs) (0.1 cfs)
Summary of Analysis Point 2 - West Union Street
2-Year Storm 10-Year Storm 100-Year Storm
Existing Existing Existing
(Proposed) | (Proposed) (Proposed)
Rate of 0.0 cfs 0.0 cfs 0.5 cfs i
Runoff | (0.0 cfs) (0.0cfs) (0.3 cfs) ,-
Summary of Analysis Point 3 — South Property Line
2-Year Storm 10-Year Storm 100-Year Storm
Existing Existing Existing
{Proposed) (Proposed) | (Proposed)
Rate of 0.0 cfs 0.0 cfs 0.1 cfs
Runoft (0.0 cfs) (0.0 cfs) (0.1cfs)
Summary of Analysis Point 4 — Wetland Area
EI 2-Year Storm 10-Year Storm | 100-Year Storm
I Existing Existing Existing
1 {Proposed) (Proposed) (Proposed)
Rate of 0.0 cfs 0.0 cfs 0.1 cfs
Runoft (0.0 cfs) (0.0 cfs) (0.0 cfs)

55 West Union Street
Ashland, MA
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Standard 3: Stormwater Recharge _

The proposed Stormwater management system has been designed to provide recharge of
stormwater in excess of that required by Standard 3. Recharge has been provided through
the proposed drywells and infiltration basin.

Required Recharge Volume:
Post development on-site impervious area = 104,800 S.F.
Onsite hydrologic soil group = A (0.6 inches of runoff)
Required Volume = 104,900 S.F. x 0.6 / 12 = 5,245 Cubic Feet

Total Proposed Recharge Volume: 37,220 Cubic Feet

Summary tables of the infiltration basin and drywell has been provided below:

Drywell
Storage Volume Below Overflow {C.F) 17,480 c.f.
Bottom Elevation (ft.) 235.0
Lowest QOutlet Elevation (ft.} 238.2
Bottom Area (Square feet) 7,850
Drawdown Time (hours) 11
Groundwater Elevation (ft.) 231

Groundwater Mound (ft.)

N/A — Greater than 4 foot
separation to groundwater

Pretreatment

50% (water quality structure)

Infiltration Basin #

Infiltration Basin #1

Storage Volume Below Qverflow (C.F) 24,000 c.f.
Bottom Elevation (ft.) 246.0
Lowest Outlet Elevation (ft.) 250.5
Bottom Area (Square feet) 2,000
Drawdown Time (hours) 60
Groundwater Elevation (ft.) 242

Groundwater Mound (ft.)

N/A — Greater than 4 foot
separation to groundwater

Pretreatment

62% (deep sump catch basin,
water quality structure)

Table Notes.

1. Soil Texture at drywells and basin-1 include loamy sand with a Rawles Rate of 2.41 in/hr
utilized in the design. Textures are based upon the available testing as shown on the site
plans.

2. Drawdown time is calculated as: (WQ Volume) / (Rawles Rate x bottom area x 1ft/12")

55 West Union Street
Ashland, MA

Stormwater Report'



Standard 4: Water Quality

The proposed project has been designed to provide removal of the annual poét construction
load of total suspended solids at required discharge points through use of water quality
structures (Stormceptor) as pretreatment and then either an infiltration basin or drywell for

final treatment. A recommended long-term pollution prevention plan is provided as part of
the attached Operation and Maintenance Plan.

Infiltration Basin Sizing Summary:

1 2 3 4 5
Starting TSS TSS Removal [Remaining TSS
e s (5 from previous BMP) (2*3) (3-4)
Water Quality
Structure 50% 100% 50% 50%
(Stormceptor)
Infiltration Basin
Or o o
Subsurface 80% 50% 40% 10%
Infiltration System
Total TSS Removal = 90%

Required Water Quality Volume = 1-inch x impervious area
TSS removal = 80%

Impervious Area to Basin 55,170 sq. ft.
Required WQV 4,598 cu. ft.
Proposed WQV 24,000 cu. ft.

Subsurface Infiltration System Sizing Summary:

Required Water Quality Volume = 1-inch x impervious area
TSS removal = 80%

Impervious Area to Basin 50,730 sq. ft.
Required WQV 4,228 cu. ft.
Proposed WQV 14,100 cu. ft.

Pretreatment: Water Quality Structure {(Stormceptor)
Water quality flow (WQF) rate conversion
WQF = (qu) x (imp. area in square miles) x (1-inch)
where qu =795 (per MassDEP guidance table)

Model | Impervious TSS
STC # # pArea LAei7 removal
1 450 5,560 sf 0.16 cfs 90%
2 450 16,050 sf 0.46 cfs 82%
3 450 15,395 sf [ 0.44 cfs 82%
4 900 22,135 sf 0.63 cts 86%
5 450i 14,715sf | 0.42 cfs 83%
NOTE: TSS removal credit of 50% utilized in calculations.

(See attached manufacture’s sizing worksheet)

55 West Union Street
Ashland, MA

Stormwater Report




Standard 5: Land Uses With Higher Pollutant Loads (LUHPL)

The Stormwater Management System has been designed to meet the requirements for a
LUHPL including a 1-inch water quality volume, pretreatment of 44% TSS removal, and
oil/gas separation through a water quality structure(s).

Standard 6: Critical Areas _
Not applicable — The site does not contain any critical areas.

Standard 7: Redevelopment

Not applicable

Standard 8: Construction Period Controls

A Construction Period Pollution Prevention / Erosion Control measures have been provided
on the site plans, and a Construction Period Pollution Prevention and Erosion and
Sedimentation Control Plan (SWPPP) will be provided prior to construction to allow
coordination with the site contractor.

The project is covered by the NPDES General Construction Permit, and a NOI filing with
EPA will be required prior to construction

Standard 9: Operation and Maintenance Plan
A recommended Operation and Maintenance Plan has been provided on the plans.

55 West Union Street o Stormwater Report
Ashland, MA



Standard 10: lllicit Discharges

Based upon site observations, no illicit discharges have been observed on the site. lllicit
discharges are prohibited, and each building will be connected to the municipal sewer
collection system.

Owner Certification: (to be signed prior to building occupancy)

The Owner is responsible for future compliance with all provisions of the Massachusetts
Stormwater Management Policy, the EPA NPDES Construction General Permit (if
applicable), and responsible for identifying, eliminating, and preventing future illicit
discharges

Name:

Organization:

Signature:

Date:

55 West Union Street Stormwater Report
Ashland, MA



STORMWATER DRAINAGE SYSTEM DESIGN
&
STORMWATER BASIN BRIMFULL SPILLWAY DESIGN

Drainage collection system design:

The street drainage system has been designed from calculations based upon the 100-year
design storm to ensure capacity to convey stormwater.

Storm intensities were determined from exhibit 8-14 “Intensity — Duration — Frequency Curve
for Worcester, MA” from the MassHighway Design Manual. The resulting analysis was
performed using the Rational Method of determining peak storm flows. All storm sewer pipe
sizes were determined using Manning’s Equation for pipes flowing full.

The following table presents the hydraulic calculations performed for sizing the site drainage

system. The structure references refer to those as shown on the site plan submitted with this
repont.

Spillway design

The stormwater basin has been provided with a 10-foot-wide emergency spillway. The
spillway has been set at an elevation of 250.5, and has been designed to provide a minimum
1-foot freeboard when assuming a brimful condition. The attached HydroCAD Model output
has shown a maximum ponding elevation of 251.0 with a top of berm elevation of 252.0.

55 West Union Street Stormwater Report
Ashland, MA



08982 | 09'L€2 == == vO°L | €5 | 1200 6e Zl A4 gge 1’8 S 820 S6'0 620 1-SIS ¢-NIvdQd 3004
00'LS2 | 00°'¥SE = == S6'9 | oS | 0200 0S1 cl £t £TE 18 S oo G600 ero ¢-34 1-NIvHa 4004
05'6ve | 00°05€ = 0S'PS2 | 4474 L9 | SE0°0 0e 4 292 €-34 S-018
G2'0Sg | 05'0SC | 05'pSe | 0OVSE | 618 | P9 | 8200 6 el 26’0 260 18 S L0 G6'0 cLro §-018 a0
G2'0Sg | 09'06C | 06'PSE | OL'ESE | vOOL | 8®°L | 2¥00 9 ¢l SL'L SLl 18 S 2o 080 12’0 §-01S L-80
05'6¥2 | S96Y¥C - 05°vSe | 024 | €421 | €100 ch 8l 6E'S +-34 ¥-0OL1S
06'6¥e | 0E°0S2 | 0S¥S2 | 0O'PSE | 66°0L | €98 | 0S0°0 8 Al 6’0 260 1'g g Lo 560 cLo ¥-0lLS £1-a0
06'6¥2 | 00052 | 0S¥S2 | SY¥SE | 126G | 629 | 80070 cl Gl or'r ¥-01S £-HWAa
0E°062 | 06°05¢ | SvvSe | 0OvSe | 29°L | 86'S | Y200 Se 2L 80°L 80°L L'g g E£L'0 S6°0 ¥1'0 €-HWGA 01-g2
01’062 | 00'1G2 | SP'pSe | 09'GSe | £9°E | S8'T | S00°0 i1 gL 6E'E €-HWQ ¢-HWA
OL'LSZ | 00'262 | 09'GSE | 00'GSE | €£'6 | €22 | 9£0°0 Se zL Sl oL L' g 81’0 S6°0 610 2-HWa 6-90
0LLGe | 00'2se | 09'GS2 | 00'GSE | 26F | 98°E | OLOO 06 zL 26’1 c6't 1’8 S ¥e0 S6°0 Al 2-HWa 8-a0
gg'9ez | ovLEC GS'L¥e | ov'2L | e2SL | LPOD 8l =18 68 L-embig £-018
99°/E82 | 00'8EC | S9'LvE | OL'L¥E 1g°L 06°S £20°0 St cl LE0 LED '8 S 00 S6°0 00 £-018 S-90
G9'LE2 | 00'8ES | SS'kPC | OLLbE | 98°9 | BE'S | 6L0C 8l cl oLt oLt '8 S FLO 080 FAN) £-01% ¥-80
SOULET | SC6EC | SSlbe | saCre | 8L°L | #9'S | L1200 SL cl gr'e £-018 1-HING
SE'6ET | 09'6EC | 9@'Che | 09CPe | LLL L9 | se00 oL cl 6L P61 g4 ] 2o 09°0 00 L-HWA 980
SE'6ET | SSvbe | 99ChC | SLLivE | 29°0L | vE'R | LyOO 1] cl s'L PSL 44 ] 610 S6'0 0g'0 L-HWA £-80
gg'gee | o0Lee 0L 0bg | OLCL | S8FL | SPOO oL =]} 58°¢ L-lIiemlig ¢-0l1s
G282 | 05Lee |0L°0b2 | 0S°0p2 | OVZ | LSS | 1200 ¢l ch Z6°L <61 1’8 G ¥eo S6°0 T ALY 018 £-80
STLET | 0G°LE2 | 0L°0P2 | OS'OPE | 0SS | 2€F | €100 oe 4! 260 260 1'g S Lo 560 cLo 2-01s g0
08'9eg | SL'i82 or'Lve | 62 | Z£€ | BOOO Gel ch ee’L 1’8 [RIETVT] =218
00'8EE | s2'8EZ |OF'Lbe | OS°ObS | ¥B'F | 69°L | L100 GlL 8 200 LL0 1'g G 0L'o S6'0 oL'o L-01S {10
00'8EC | SL'8EZ | 0¥’ L¥kE | SL°LPE | YIS | 6L°F | 61070 op 8 190 19°0 1’8 S 800 050 S0 1-01S L-80
JBMOT Jaddny | Jemon | Jeddn A [Te) uy ] ui S0 540 Juu uiw oe 0l WO
[(EETH nny yibuan azIg PO Mol | D moy
NEN] wry Buimoyy edog adid adig adid 181U ures o1 v o) ey auln
1234 001 Q0IY3d NdN13d STOT/0E/L 21va VIN ‘pueUsy Agpng uyor 1IN3IND
cho0 =u ore ‘Ag 198415 Uolun 1SaM G5 NOILYOO1 Anwejyny - enuapisay 103rodd

SNOILVINO1VO ONIZIS 3did NIvdd




CATCH BASIN AREA MAP
OF

55 WEST UNION STREET
IN
ASHLAND, MA

....

_______
¥ ey




Basin Spillway Proposed to Stormwater

Basin

- e
M ’é‘ [Link] “Aouting Disgram for Stormaias 7075 Fley 1
i Presired by {enisr your. rame heve]. Proied 10872026

by {enisr your comparny
HpdoCADY 10.99-Tc 31 01413 © 2022 HydroCAD Solware Sohters LLG

Stormwaler 2025 Rev 1 Type i 24-hr 100 Year Rainlali=8.24"

Prepared by {enler your company name here} Primed 1¥8/2025

HydroCAD® 10 10-7 s/n 01413 © 2022 HydroCAD Softwars Selutions LLE Page 3
S y for Subcatch P5: Proposaed 1o Stor Basin

Aunol =  1234cls @ 1212Ms. Volmes 1.000 8t Depihw 634"

Routad 1o Pond 5P ; Basin Spitway
Runolf by SCS TR-20 mathod, UH=SCS. Waighled-CN, Time Spane 0.00-36.00 hrs, diz 0.05 hes
Type M 24-he 100 Year Rainfakt=2.24"

Arga(sl) CN Dascriplion

18,320 98 Rools. HSG A

36,850 98 Pavad parking. HSG A

19420 39 »75% Grass cover, Good. HSG A
7900 98 Waler Surlace, HSG A

82490 B4 Waighled Average

19.420 23.54% Pervious Araa

63.070 76.46% Impervicus Area

Tc Length Siope Velocly Capacity Descriplior

{min) (feet} (M) (i'sec) [cts}

8o 50 0.0200 0.10 Shast Flow,
Grass: Dafia ns 8.240 P2s 337
Shallow Concentrated Flow,
Paved Kv=20.31ps

05 85 0.0200 287

85 135 Total

Subcatchment P5: Proposed to Stormwater Basin
Bt rmgm i

Type Nl 24-hr |

100 Year Ralnfali=8.24"
Runoff Area=82,490 sf |
- Runoff Volume=1.000 af |
Runoff Depth=6.34"
Flow Lehgth=135'
Slope=0.0200 '
Te=8.5 min
CN=84

AT A AE T AR MO M NN R MBI T RNNN NI E
i hoarnh

Stormwataer 2025 Rev 1
Prepared by {enier your company name here|

) Printad 10/8/2025
HydeoCAD® 10.10-7c_s/n 01413 € 2022 HydroCAD Softwars Ssistions LLE Page 2

Rainfall Events Listing {sslectad svents)

Events  Event Storm Type Curve  Mode  Duration BB Depth  AMC
Namg (hours) inchas)
1 100Year Typa il 24-hr Oelaur 2400 1t a24 2

4

w A
0o yv  BrimLul
Torws ELEY. = 254 ©

Stormwater 2025 Rev 1 Type it 24:-br 100 Year Rainlail=8.24"

Prepared by {enter your company rame here) Printed 10R2035
HydroCAD® 30.10-7¢ #/n 01413 £ 2022 HydroCAD Software Sofuhions LLC Page d

Summary tor Pend 5P: Basin Spillway

Indlgw Adga = 1894 ac. 76.46% Impervious, Inflow Depih » 634" lor 104 Year evanl
Inflow = 1234 ¢ls @ 1212 hrs, Volume= +.000 af

Qutflow = 1054 cle @ 1218 brs. Volume= 1.000 af, Atten= 15%, Lag= 3.9 min
Primagy 254 cls @ 12 18 hra, Volumas 1.003 af

Routing by Stor-Ind metks

Tima Span= 0.00-36.00 trs, di= 0.05 hes
Paak Eleva 251.00' @ 12

hrs Sud.Asean 8,784 58 Storage= 4.274 cf

5 ime= 5.0 min calcuated for 0.999 af (100% of inflow)
Centar-of-

53 dot. lune= 15.1 min ( 8092 - 794.1 }

Velume Invert Avail.Storage _ Storage Description

L] 250.50 13828 ¢t Custom Stage Data (Conic) Lizied below [Recaic)
Elavalion Surl Area Inc. Store Cum.Store Wel. Ar
oot it [cuble-toat [cublc-feet -1
250,50 8.200 ] o 8,200
252.00 10,000 13.628 13.628 10070
Device Routing Invert _Outlet Davices
¥ Primary 250.50' 10.0'long +3.0'F SideZ X 10.0° breadth Broad-Crested Rectangular Wair

Head {fest) 0.20 0.40 0.60 9.80 1,00 120 1.40 160
Coef. {Engiish) 2.49 256 2.70 2.60 268 260 267 264

rimary OutFlow Maxs=10.3%cis @ 12.18 hrs HW=251.00' (Free Discharga)
1=Broad-Crested Rectangular Welr (Weir Controls 10,39 ¢is @ 1.81 (ps)




HYDROCAD CALCULATIONS

EXISTING CONDITION
2 Year, 10 Year
& 100 Year Storm
Calculation Sheets

AND

PROPQOSED CONDITION
2 Year, 10 Year
& 100 Year Storm
Calculation Sheets

55 West Union Street Stormwater Report
Ashland, MA
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7/30/25, 8:15 AM Precipitation Frequency Data Server

NOAA Atlas 14, Volume 10, Version 3
Location name: Ashland, Massachusetts, USA* ;/
Latitude: 42.2533°, Longitude: -71.4721°

Elevation: 262 ft*
* gource: ESRI Maps
“* source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sandra Pavlovic, Michael St. Laurent, Carl Trypaluk, Dale Unruh, Orian Wilhite
NOAA, Natlonal Weather Service, Silver Spring, Maryland

PF_tabuiar | EF_graphical | Maps_&_saerials

PF tabular
| PDS-based point precipitation frequency estimates with 90% confidence intervals (in im:hes)'I |[
.D ” Average recusrence interval (years) |
||Duration |
! [ 1 1 2 [ 5 ] 1 | 25 | so | 100 || 200 I[ 500 ]| 1000 |
! Smin " 0.335 " 0.402 0.512 0.603 " 0.720 0.823 0.922 1.03 1.19 132 |
- (0.261-0.428)][(0.313-0.514)|{0.397-0.657},1(0.465-0.779)|| (0.544-0.983)(|(0.602-1,14)]| (0.655-1.32)!|(0.696-1.51)|| (0.772-1.80)||(0.836-2.04)
| 10-min II 0474 " 0.570 0.726 0.855 1.03 117 1.31 1.46 1.69 1.87
(0.369-0.606)}[(0.443-0.729)|(0.563-0.932))| (0.658-1.10} || (0.770-1.39) [[(0.853-1.61)[|(0.928-1.87)(0.985-2.14)| {(1.09-2.55) || {1.18-2.89)
15-min 0.558 0.670 0.853 1.00 1.21 1.37 1.54 1.72 1.98 2.20
- {0.434-0.713)[|(0.521-0.857)|| (0.661-1.10) |[ (0.775-1.30) || (D.806-1.64) || (1.00-1.89) || (1.08-2.20) || (1.16-2.52) }{ (1.28-3.00) || {1.39-3.40)
30-min 0.765 0.918 117 1.38 1.66 1.88 2.10 2.36 2.72 3.01
(0.595-0.978){| (0.714-1.18) }{ (0.806-1.50) || (1.08-1.78) || (1.24-2.24) || (1.37-2.59) || (1.50-3.01) |[ (1.59-3.44) || (1.76-4.11) || {1.91-4.65)
60-min 0.972 147 1.48 1.75 211 2.39 2.67 2.99 345 3.82
"IN | (0.756-1.24) || (0.907-1.49) i| (1.15-1.91) || (1.35-2.26) || (1.58-2.85) I[ (1.74-3.29) || (1.90-3.82) || (2.02-4.37) || (2.24.5.22) || (2.42.5.90)
2.h 1.23 1.49 1.91 2,26 273 3.09 3.47 3.93 4.61 5.19
I || (0.966-1.56) || (1.16-1.89) || (1.49-2.43) || (1.75-2.69) || (2.06-3.68) || (2.28-4.25) || (2.50-4.97) || (2.65-5.70) || (3.00-6.93) || (3.30-7.96)
3-hr 1.42 1.72 2.21 2.62 3.18 3.59 4.04 4.59 5.43 6.15
(1.12-1.80) || (1.35-2.18) ] (1.73-2.81) || {2.04-3.34) || (2.40-4.26) || (2.66-4.93) [{ (2.92-6.79) || {3.13-6.64) | (3.53-8.13) || (3.91-9.39)
6-hr 1.82 2.1 284 3.37 410 4.64 5.23 5.95 7.08 8.06
{1.44-2.28) || (1.74-2.78) || (2.24-3.59) || (2.644.28) || {3.12-547) || (3.46-6.34) || (3.81-7.48) || (4.04-8.56) || (4.62-10.5) || (5.14-12.2)
12-hr 2.30 2.80 3.62 4.31 5.24 593 6.69 761 | 9.04 10.3
= (1.84-2.87) : (258 (3 Odefild) |[ (4.45-8.05) | (A dfaied) | (5.19-10.9) | {5.92-134) || {6.68-15.5)
24-hr 2.74 ] . 1'§9.42 | 13 12.8
(2.20-3.39) 1 !, 5 i ; 51-9.8 §M5-13.4) | (7.40-16.5) || (8.24-19.2) ||
S 3.0 80 504 | GO | i 8.52 ol 1M1 || 135 155 ||
¥ il (2.46-375) || (3.07-4.69) || (4.05-6.24) || (4.85-7.55) || (5.80.9.82) || (6.48-115) || (7.18-12.6) | (7.64-15.7) /| (8.87-19.6) {9.98-23.0) ||
3-da 3.28 4.10 542 6.52 8.03 9.14 104 1.9 144 16.6 I
Y 1l (2.67-4.04) || (3.325.03) || (4.38-6.68) || (5.23-8.08) |{ (6.25-10.5) || (6.98-12.2)|| (7.72-14.5) || (8.21-16.7) || (9.53-20.9) {10.7-24.6) |
4-da 3.53 4.37 574 6.87 8.44 9.58 10.8 12,5 15.0 173 |
. Y || 2.874.32) || (3.55-5.35) || (4.64-7.05) || (5.52-8.49) || (6.58-11.0) || (7.33-12.8}|| (8.09-15.1) || (8.58-17.9) || (8.93-21.7) || (11.1-25.4)
| 7-da 422 5.1% 6.55 7.76 9.41 106 12.0 13.6 16.2 18.4
: Y || (3455.13) || 4.17-6.22) || (5.33-8.01) |} (6.27-9.53) || (7.36-12.1) {[(8.14-14.0)|| (8.91-16.5) || (8.42-18.8) || (10.7-23.2) || (11.9-26.9)
' 10-da 4.89 5.81 7.31 8.55 103 1.5 12.9 14.5 17.0 19.1
_ Y || (4.01-5.93) | (4.76-7.05) l{ (5.96-8.89) || (6.93-10.5) || (8.04-13.2) I[ (8.84-15.1} || (9.60-17.8) || (10.1-20.0) || (11.3-24.4) |[ (12.4-27.9)
20-da 6.90 7.88 8.48 10.8 12,8 14.0 15.5 174 19.3 21.2
Y || (5.70-8.30) || (6.50-9.49) || (7.79-11.5) || (8.83-13.1) || (9.985-16.0) || (10.8-18.1} || (11.5-20.7) |[ (+1.9-23.4} |[ (12.9-27 5) || (13.8-30.7)
10-da 8.54 9.56 1.2 126 145 16.0 17.5 19.0 211 227
Y || (7.08-102) |i (7.92-11.5) || (9.27-13.5) || (10.3-15.3) || (11.4-18.2) || (12.3-20.5) || (12.9-23.1) || (13.3-25.8) |[ (14.2-20.8) || (14.8-32.8)
45-da 10.5 11.6 13.3 14.8 16.8 18.3 19.8 21.3 231 24.4
Y |l (8.79-12.6) || (9.66-13.9) || (11.1-16.0) || (12.217.8) || (13.3-20.9) || (14.1-23.2) || (14.6-25.9) || (15.0-28.9) || (15.6-32.5) || (16.0-35.1)
60-da 12.2 133 15.1 16.6 18.6 20.2 21.7 231 24.7 25.8
02y || (10.2-14.5) || 11.1-159) || (25-18.0) || (13.7-19.9) || (14.7-23.0) | (15.6-25.5) {16.0-28.1) || (16.3-31.2) || (16.7-34.6) || {(16.8-37.0)
1 Precipitation frequency (PF) estimates in this table are based an frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency
estimates (for a given duration and average recurrence interval} will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at
upper bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
||Please refer to NOAA Atlas 14 document for more Information.

e
PF graphical

https://hdsc.nws.noaa.gov/pfds/pfds_printpage html7lat=42.2533&lon=-71 4721&data=dapth&units=anglish&serias=pds 114
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2-YEAR DESIGN STORM

55 West Union Street - " Stormwater Report
Ashland, MA
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10-YEAR DESIGN STORM

55 West Union Street Stormwater Report
Ashland, MA



(arengl duiny

SEVEREX IEEBI B2 I NI TTZT IZOCBLELILALSLYIELZLILOL 6 & L 0 5 F E 2 L n.r

-000°0
£00°%
0g
2000
" 42000
B000
co0'0
»000
»00
SO0
-500'0
o000
9000
" 000
~LO0°¢
000
L8000
&00°0

LE=ND palsnipy
ulw L'gL=3]
,069=16ua] mo
+£0'0=yidag Joglly
Je 200'0=swnjo
18 001°20L=e3lY
«SE G=llejueY JE
1y-pz i adAL S E
E [113.]
yeeiBoipAH T
123415 UOIUM 1S9 O} JOUNY T3 Wawyneoqng

{912} Moig

1ejol 059 1’51

S80S =AH PUEPOOM

‘Mo|4 pajBIRUICUOY MO|jBYS ca’l 00900 009 r4)
LEE=2d 00¥0=u ystuqspun b spoom
‘MO|d JBS 2L Q0800 0§ 69

(540) {Gesp]  WA)) (s (Ul
vonduosag Awoeden Awoojpp edolg  wibuen oL

pelssuuosun %0000 00%
eay snopusdw %40 00S
eary SNolAID %ES 66 009'901
pasnipy in ‘abeieny pablaps 1€ 28 0OL'LOL
v D5H 54001 pajoauuooun 86 005
V DSH 'PO0%) ‘19A0D SSBIY) %G < 68 008'LL
¥ DSH 'PO0Y) “IBADD SSRID %G/ < 66 00L'Z
¥ DSH 'PO0L) 'SPOOM 0 00L'Z6

uodudsag Py ND  (IS] eRlY

SZG=IlejuieY 1204 QL 1y-p |I| AL
1y SO°0 =IP 'SIY 00°95-00°0 =ukds aun) ‘NI-PRIGIeM ‘SOS=HN 'POYIBW 02-H1 SOS Ag youny

H1 9pOU JUHSIX3UOU ) painoy
L£00 =ydeg 'je 20000 SOWNIOA, 'SIY 2EZL @ SI2 100 = youny

199G UOIUN 1S3 O} Jouny 123 WaWLYIIEIQNS 10} ABWWNG

Zo0Eg 71 SUOINOG SIBMIJ0S QVO0IPAH 220C ©@ EFPi0 U/s OZ-01 0L @AVOMPAH
§202/6/01 paluud {a1ay aweu Auedusoo JnoA ajus) Aq paiedeng

SE'G=HRjUEY JB8A 01 JY-¥Z HI BAAL L ASH SZOZ JOIBMULIOIS

(winoy) ew)
HSEMECRIT NG LI RRBIXEZZITWEL AL GLSIPLCL2LILO0L 8 0 £ 9 § 7 E 2 L ao
{ 0000
| o
“ o0
{ o000
| .n.ﬂ_
] 1000
m LE=ND | piooo
“ ul Z2°6=9L | fiwo
“ oo =
| - §L=wIbu Mol | o 3
“ «£0°0=tidaq youny | juxo 3
| 00" 0=2WNOA JJouny | f=o0
m 0S2'vz=ealy jjouny | o0
m SZ'S=llejurey seak gy | |00
| Ay-p2 Iy 2dAL | foe
=3 | =
T ydeibospiy
AUQ [eHOWSK ) Youny 1] uawysEaqng
(LT 7 o6
sdj Q'L =AY BINSE SSEIS POYS
MO]d PARAUIIUCYD MOJIRYS 05’ 00Se’'0 Se L0
LEE=2d 00p0=U ysruqapun B :spoomm
'MOld WS 600 00b0'0 05 L'6
{s§9) e T (e} (U]

vondusseq Aicedeny Aycojap edolg  wibue o)

Baly snolnad TN 004 0sL've
obriany payblapn 1€ 05242
V¥ DSH PoOD SPOOM, OE 002 L2
¥ DSH 'PO0D ‘19400 SSBIE) %GL< 66 (SS'E
uonduoseq  NO  Us) eely

SZGSleey 1ead 0L y-pZ |)) 8dAL
514 SO'0 =IP 'Sy 00'9E-000 =ueds aunp ‘NO-PeIBie M 'SIS=HN ‘POWeW 02-H1 $% Aq youny

Y1 2pou JugSIXauoU O} painoy
.£0°0 =uidaq ‘je 2000 =BWNoA, 'SIY 0802 @ SR 000 = Houny

JALQ [GUOWSHY O} JOUNY 11T WBWYNEINS J0j Areunung

TobEg D11 SHOANIoS S1EMH0S Qv JI0IPAH 2ele @ ELPL0 U/s 9201 OF @QVOOIDAH
5202/6/01 pajuud {a19y aweu Auedwod Jnok Jsjus) Aq pasedaig

GZ G=NBJNEL 180A 0L H-#E i O0AL L A9y SZOT JaBMULIOIS




(sanoy) sy

GESE YEECZE I DEBZPZLZ W SIPZEEZZ LZOZ 6L ALLL QISLPLEL ZLLLOL 6 B L 9 S P E € 1 o.o

4]
 soco
Eail
OE=ND | fooe
ului 9'9=01 .
01z=bup Mol | |'*°
u —.ﬁ-Q“ﬁQUﬂ Jouny oo
Je 100 G=PWnjoA jouny | [~°
15 008'2g=ral)y Jouny ”H”
ST s=ejuey aeah gL | oo
y-pg i adAy | '

<000

_
= : i | Joe

ydeiBoipAy
PUEJIaM O} HOUNY 3 JUaWIYEIqNS

(#)2} mopy

ejoL 0OLg g9'9

SG} 0'S =AY PURIPOOA

‘MOjd PAR[UIILOY MOjRYS #6°L 00SL'0 091 L
WLEE=Zd 00p'0=U ysnuqapun 5 :spoom
‘MOl JeRyS Lo 00810 05 zs

{sjo) [TV YTy B (=T} I (7T
uondussaq Anoeder Auoojep edojs  wibuen 2o

ealy SnolAad %00 001 006'/2
¥ DSH 'PC05) SPOOM, Ot 006 Ze
uondiidseq NO  |js) ealy

SSZ'G=lRuteY seah 0L -2 11| 8dAL
81y 500 =IP *SiY 0O'9E-00°0 =ueds aun] ‘NO-PaIGIBM "'SOS=HN "POUIeW OZ-HL SOS Aq youny

95 SPOU JUASIXBUOL OF panoy
.L0°0 =uidaqQ “Je 1000 =BWNOA ‘SIYSEZT @ SP 000 = jouny

PUE|ISM O} HOUNY :p3 WOWLNEIqRS o} Arwwng

¥ebeg 71 SUCRNIOS BIBMIOS OV J0IPAH 2e0c @ EHph0 U/S 9Z-01 0L @AVI0IPAH
S202/6/01 pajuug {aiay aweu Auedwod JnoA Jejua) Aq paieds.d

JSE GBIy 100K 01 Iy jif O0AL | ASYH $202 131EMULIOIS

(umou) sy
9ESE PEECTE LE O BZUZLZ 02 ST YT E2BZ LZOZ6LBILI DL SLYICIELLIOI 6 8 £ 9 S F EZ L D

0£=ND
ulw Z'g=91,

4, 000L"0=ado|g | foe
0gz=yibue mold | Lo
+L0"0=widaq youny | [\2°
je _.OQ..OHOEJ_O) t.o:...m Lo0'o
Js 0ov'ee=ealy Jjouny | fuo
«Seg=lepurey. seak gp | [0
y-pz I BdAL | feoe

(#)%) Meiy

m 2000
E=m) | i 2000
ydesbospiy
Id yinog 3 Bunsixg :£3 wawioyesgng
Blol  O£2 4]
80} 0'S =AN PUBIPOOM
‘MOl PIRIUIIUCY MOJRYS 851 000L'C 08} 6t
LEE=8d 00P'0=u ysrugqapun b :spoom
'MO[d 19aYS £10 000L'0 08 £9

[GE)] (dasp))  ual Geo) (o)
uondussag Apseden Apsopp adoig  wbuen o)

BaJY SNOMISY %00°00L 00v'EE
v DSH PO0D SPOOM,  OF  DOPEE
Gondiosag  ND _ Us) eely

LSZ'G=llepurey) 1eak oL b2 11| 8dA),
SIY 50°0 =IP "SI 009000 =ueds awi] ‘NO-PSIBIBM 'SOS=HN ‘Poulew 0z-HL SIS Ag youny

.00 =uidaq ‘je LoD'0 =BWNIOA 'SIYIE'ZZ & SP 000 = pouny

1d ywnos o3 Buysixg g3 WewyroyNS 1oy Aeunung

gebed 11 SUONNOS SIEMJOT Qv I0IPAH Ze0e & €110 U/S O2-01°01 @OVDI0IPAH
S20T/6/01 pRuud {esay sweu Auedwod Jnok Jeus) Aq pesedaid

S2°G=leuRY 1884 0F AU-pZ jif B0AL | ASH SZOT JOIEMULIOIS




(mingy) suny
PTSE VL ECZC LIE OEBZBZ LT BESTIT EC T LZOE L UL LI IS PITIZILLOL 8 B £ 9 § F € Z € O
. s il o : 0

¥ o000
; 9000
_ Loo°R
! BE=ND ”sﬁu
Ul 0°9=0% s
J,000&'0=2do|S oo
Sg=wpbua mojy w00 3
2000 %
_.MN.QH—._H%Q Jouny ”H“ ..u.m
Je 100 0=3WN|oA Jjouny e
IS gSt'z=ealy Jouny 0o
«STS=IBjUIey Jesk [1]8 o
AY-pZ N adAL . oo
 voo0
LI e
R T ydwbospiy
“Id yinos 0} pasodold :Zd Wawyaeagns
Ul (9 = ] WAL O} PSSRAI] ‘BI0] ST gt
LEE=2d OPZ0 =0 esueq sseln)
‘mold @paYs 220 000E'0 S2 'l

[ET5)] esml ual)  (9s))  (uny)
uondussaq Awseden Auoojsp edoig  wyibus 9y

Ea.y SNOWIBY %00°001 0S¢'Z
V DSH 'PO0D 10A00 SSEJD %G4<  BC 0GP C
Uonanoseq  ND  1S) Bely

STC=RpNEY J63h 01 Jy-bg || 9dAL
S SO0 =IP 'SIU 00°95-00°0 =ueds swi | "NO-peiubIem ‘SOS=HN ‘Powew 02-HL SOS Aq gouny

520 =ydsg ‘je Lnoo =WNoA 'SIY #PZL B SP 000 = youny

d Ynos o) pasodoud iZd wauiydrang 10) Lewwng

g 3beg 071 SUCINOS BIEMIIOS OV I0IPAH 2ele @ CLPLD UfS OZ-0L 0k @AVIeIpAH
SZOZ/6/01 PG {aiay aweu AurdLso JNoA 12U} Aq pasedasd

G2 G=BJUBY JBSA 0L HY-bZ jIf OHAL | A®Y SZOT JNEMULIOIS

(mnoy) eun)
SCSE VECC 2T IE OCOZ G2 L2 U2 SZPL E2 2L LZOLGLBI LI SESEYICIZELIO0I 6 8 L D 5 ¥ E 2 1 O

o
0000
soro
1000
100G
L1009
“Hrooo
1000
L2000
2000
000
00
.200'0
€000
£00'0
-E00'0
fes00
I Jeooo
#0000
-voo0

98=ND
ulw 0°g=aj
|/, 0081°0=2do|g
| ;06=y1bua moi4
" uE1'0=wideq youny
Je 200'0=dWn|oA youny
Js 00.'6=ed4y jouny
ST G=lIejuiey Jeak o)
1Yy-pZ 1y 8dA) L ovo
== - - Jrowo
ydeBoipAy
BAII(] [ELIOWAY O} YOuny :|d Wewymnexqng

{e)3) moaiy

Uil (g = 3] WWIURL O) PaSEIOU] ‘B0 0% SE
ZEE=2d ObZ0=u I5usQ SsEID
‘Mojd WS LA 00310 0S 5t
5R) [T I (T T) R (=7 I (V1T
vonduasaq Aoeden Apooen, edois  wbue o1

eIy SNOIAIB °%00°001 00L'6

abeiany payblapy 98 00L'6

V O5H PozZelb-Uou 'MOpESly 0F  COLE

¥ DSH 'PO0D) JOADD SSBID %G/< 68 000'9
uonduosag  NO  us) Baly

SZ=leuey 1804 0L M-bg (1) odA)
SJy SO'0 =P 'Siy 00°9E-00°0 =urds awly "NO-paIyBIeM "SOS=HN "Poyew 0Z-H1 SOS Aq youny

L£1°0 =yidag ‘je 2000 =JWNIOA 'SIY S9FL & SI2 000 o jouny

SAL(] |EUOWAR O} JOUNY :| 4 WUAWYMNENNG 10} Aeunung

G obEd D11 SUOANOS 2IBMII0S QVORIPAH ¢e0c @ EFPLD U/s 92-01 O @OV IOIPAH
S202/6/01 paluld {eusy aweu Aurdwod 1ok Jsjus) Aq peredaid

SZG=IEUIRY J88A 0L HY-pE i1 BOAL | ASY SZ0Z J9IEMULIOIS




{sunoy) iy
SESE FECEZE IRDEBEBZ IZOC R IE EZ W LIZOZ GL AL LL 9L SL¥IELZILLOL 8 B n 2 S¥*¥E£Z — o

| rovo
000
QM"ZU : .nS.o
uw 9'9=9] “H“
J, 00vg 0=adois Lacoo
,06=tbua mo|4 w0 2
-£2°0=\1daq gouny [
| Je 500"0=SwWn|oA Jouny we
| IS 089Z1=kRUY Jouny L
| wGZ'S=llejurey Jeak o o
| y-pz 1 adAy .
E m -SLo0
. yduabeupiy
199.1S UOIUN 1S3 O} Jouny ibd WAWYDEINS
Ul ' = 2], WNUIUIW O] paseasdu] 'jelol 05 Ot
JLE'E=2d 0rZ'0=u 8sue(] $sBIY
‘MO|d WS 9c0 oorz0 0% ]

(5] Tosm] WMl ooy (um)
uopdussaq  Auseden Awsopep, adolg  yibue o)

BAlY SNOWISY %0000 08921
obesaay payblam, g8 0B9EL
V ©SH Pe2eib-ucu MOpEsyy 0B 000 L
V DSH ‘POOE) IBA0D SSBID %G/<  BE  089°'LH
vondisosag  ND (S} eely

SES=llefuey 1eeh gL ¢ 1| adhL
S3Y 50°0 =P "SIY 00'92-00'0 =urdg awi "NO-paWBIapM ‘'SOS=HN ‘powew 0Z-HL SOS Aq youny

1980 UOIUN 1S9 01 pasodosd 1B10) | OLd Uoeal 0} peinoy
£2'0 =uidag ‘2 5000 =3Wn|oA 'Sy SF'ZL @ SJ° L00 = jouny

189115 UOIU[ ISIM 01 JOUNY pd JUSWIYLIGNS 10} Aeuiung

gapeg 071 SUCANOS 8IBMOS OV J0IPAH 2e0e © EIPL0 WS J2-01 01 UV J0IPAH
S202/6/01 PauLY {a1ay aweu Auedwod anoA Jsjus) Aq paiedald

SZ'§=ieIe 183K 0) J-pE Jif 80AL | A3Y S2Z0<C JoleMuLIolS

(mamoy} sunl
BESEPEECZE ICOEOZ U2 LZBESEYZECZZIZOZGL L LIGISLPIEIZLLIOL G @ L 9 5 P E 2 1 O

-0
8.=NJ
ujw g9=9) :
J. 0050 0=ado|S
S91L=yibua mo|4 : e ¥
«S6°2=yidag gouny I
Je 0ep"0=3wWwnjoA Jouny '
#s 0gg'9/=ealy jjouny "
«SZ'S=iejurey Jeak gL
| Au-b2 I edAL , ,
=3 |
ydeiGoipAy
llamisg 0} Mol ‘g WBYdEIgNG
uiw 0'9 = 0, WNWIW O} pesesidu) ‘|BloL 591 60
SO} €702 =AM PoARd
‘MO|d PANERUSIVGT MOTJEYS va'v 0050°0 S v'o
LEE=2d 1100 = S80BUNS yloows
‘mofd 18Yys LLL 00500 05 S0
[ weshy; WAy Neeyy  (un)
ucnduose Auoedeny Muoopp adoig  yibueq o)
PEIJBUL0OUN %E6'0 005
easy snojauedw| 9%,05°99 QEL'0S
ealy SNOBY %05 EE 05552
efeieny paibiepm 92 082'9L
¥ DSH '§I00) pallewuodun 86 005
V OSH ‘pooD 80D SSBID %S5/< 68 00B'LL
¥ OSH ‘POCD '1BADD SSBID) %4G4<  6C 0sL'EL
YOSH's)Iood 86 S8S'el
v O5H ‘Bunyedpesed g6 $89'4E

UORANoSe0  NO  US) Boiy

LSesaiejuey sead g1 Jy-p2 1)) 8dAL
$14 SO0 =IP 'S1y 00°9E-00°0 =UBdS 8Ll ), "ND-PBIYBIOM "SOS=HIN ‘POWSW 02-HL SOS Aq youny
_..__Qs_a._D 1 Bd Pudd 0} paincy
.56'2 =yideq ‘e 0EF0 =BWNOA 'SIYEOZL B SPEES = Hjouny
[18MAaq 01 MO[ :Ed WPWYDENS 103 Aleunung

7abeg 577 SUCINIOS BIEAYOS (VIDIPAH ¢2le @ ELPL0 WS OZ-0F OF @OVIMIPAH
SZ02/6/01 Pajutg {=uay swru Aurdwoo 1nok 1sjus) Aq pasedaid

SZG=Heuey 180h 0F JY-bE i 8dAL 1 A9H SZOT solEMULIOIS




{whoy) wujl
GESE WEEEBE ICOEBZ G2 L2 B2 STV E2 2T 1202 6L OLZL ULSLPLEL 2L LLOL 6 @ £ 9 S P E 2 1 O

0£=ND |
ww g'g=aL | =
J, 0080"0=ado|g |
05=yibua mold | :
«10°0=yidaq youny | fooo T
e QQO_.OHﬂE_.._o} m._.o_..:m_ | boowo
48 065'6=Ba4Y Jouny | fuxo
JSTS=IRIUIRY 189K 01 | fouo
y-pz i adAg | |
=5 | . 0
ydeabospiy
PUE[ISM 0] jouny 94 uaunyaeaxqng

LEE =24 00v0 =u uysnuuapun b spoom
‘MO 1BYS g0 00800 0S 69
5] oesm] (W) GBe)) ()
vondusseq Aupoceden Ayooep edolg  yibue o

Baly SNOIAIR] %0000 055’6

abeieay palublapn 0 0SS'6

V DGH 'Po0D) 'SPOCM, 0E 00L'%

v OSH '‘pezesb-uou ‘mopeey  0E  0SP'S
uonduoteqg N US) eoiy

STG=|RUEY reah 0L Jy-b 11| 8dAL
S 00 =IP *SIY 00'9E-00°0 =ueds aun] ‘NO-Pabiam 'SOS=HN ‘Powew 0Z-HL $OS Aq youny

PUERaM O pasodold BI0L | LLd udeay o palnoy
100 =udsQ ‘Je 0000 =3WNIOA 'SIY GE'ZZ & S 000 = jouny

PUB|IBAN O} JOUny g4 JUSUYIeIGNS Jo} Alewiung

Ot obegd 71 SUCHN0S BIEMEOS AVIOIPAH 2602 @ EIPE0 UfS 9401 01 @QVIWPAH
GZ0ZE/OL pauLd {218y sweu Auedwod JnoA Jejue} Aq paJedaid

-SEG=fErey seek 01 1y-pZ i 8dAL e R ]

(mmoy) sy
BESEI EC X IEOCOZ AT LI W S CZZTIZOTBI ML JLOLSLPLELTLLLOL 8 8 £ 8 § ¥ § 2 L

¥8=ND

Ul G'g=o1 |
4, 0020'0=2do|S .
SEL=YIbua] moldy

«1§'8=yideq: youny
Je £SG 0=aWn|oA Jouny s
1S 06¢'Z8=E8)Y jjouny _
=ST S=llejuiey Jeah g1 !
Y-pZ 1) 8dAL : "

(8)3) mmyy

ydwiBaspdy
uiskeq Ja}eMULIO}S O} pasodold :Sd JUaWYaIBaqns

[E10L SEL 58

Sd} €'02 =AM psnaed

‘MOl PRARIUBIVOT MOBYS 82 00200 S8 50
JLEE=2d DPZ0=U BSUB() ISSRNG
‘Mol oS 01’0 00200 0§ 08

(513) [GEETT) I FTVT) B (=T} I (71T
uvonduasaq Muoeden Apsojep edoig  yibueq oy

ealy snotadul) %949, 0.0'e9
BANY SNOINAY %S €2 02t'6l
obesany powgbiopy  +8 06028
¥ OSH '@0eung JBlep 86 006 L
Y DSH "PO0D) 'JBAQD S5BID %GL<  BE 02r'st
v OSH ‘Bupped pared 86 052'98
YV DSH 'sjocd 86 0ZE'BL

uonduoseq  NQ  WS) Beiy

SEgsieuey ERA 0L Hy-pZ 111 8dAL
S SO'0 =IP 'S14 00°9E-00°0 =uedg Wi ‘NO-PaBIam ‘'SOS=HN ‘POWaW 0Z-HL SOS AQ Houny

urseg : 6d Pudd o} painoy
A5°E =yldaq e ¢S50 =BLIMOA 'SIHZLEL @ SP00L = jouny

uiseq JaBMULIO)S O} pasodoud :Gd Juawyoleaqns Jo) AJswwng

goned 77 SUOINICS BIEAjo8 OVLOIPAH 2202 © C1VI0 G 3Z-01 01 GAVIOIPAH
SE0ZT/6/0L PalNd {aiay sweu Auedwo? nok Jajua} Aq pasede.d
.SZ'G=NejueY jeaf 0L M-pZ il 9dAL | A9H 5202 13jEMULIOIS




{mney) susy
9€ SCYELE 76 IC OCOZ 82 (Z D2 STPZ L2 Z2 1Z0Z M1 A1 LLOLSL YN CIZIILOL 6 9 L B S ¥ EZ 1 O

a

Ffeii3g°°
{sp) moajy

oe g]|'Z=ealy mopuy | [**°
ydu.bospiH

puepap o1 pesodold [R10] 1 Ld Yyoesy

SIY §0°0 =P ‘S1Y 00'9E-00°0 =uedg swi| ‘poylaw sues| +pul-iog Aq Bunnoy

d1 8pou JuBISIXauoU O} pANOY

uw 0'g =Be *940 =usyy ')e 000°0 =aWnjop 'SIYBE'ZE @ SR 000 = MOING
Je 0000 SGANIOA 'S BE'ZZ @ SIP 000 = MO
wesa Jead ) Joy 000 =wpdag mojpu ‘snowuadul) %2589 DB ELLE = BANY MOJU|
puepap 01 pasodold [E10] [LLd Yoeay Jo Auewung
Zi obed TT1 SUCHNI0S SIEMIOS OVDOIPAH 2202 @ ELPE0 U/S 94-01 01 @QVOVUPAH
S20Z/6/01L paluLd {218y sweu Auedwos JnoA Jejue} Aq pasedald

JSES=HEIUBY FROA L 14-pZ Hif edAL I ASH S20Z JAjemuLIng

{mncy) sun)
gm.ﬁvnnﬂﬂﬁ_ﬂgasﬂmﬂamﬂowﬁﬂﬁ.ﬂaﬂa_.c_h_o_m— PLELZLLLOL B B L 9 S ¥ £ 21 0
. A ik o

4000
8000
8000
-0

Lo
2100
€100

o® Zi0"Z=ealy MOJjuU| Lyiao

5100

(ma) moyy

L

ydeiGospdy
jeang uolun isam o) pasodold [e10] (01d Yoeay

$14 GO0 =P ‘SIY 00'9E-00°0 =uedg awi) 'poypew sues) +pui-101g Aq Bunnoy

uw g0 =bie ‘%0 =usuy ‘e Se0°0 =8WN|OA 'SIYGFEL @ SO 100 = MOHNO
JE S00°0 =PWN[OA ‘SN GFZL @ S 10D = mopy
weas Jeah 0t 0] £000 = YdBQ Molyu| ‘Snowusdw %ED 26 'O ZFO2 = B2y MOjU|

13201 UoIUN IS L pasodolg |ejo) 0Ld YsesH 1o} Alewwng
11 8bed O SUORNICS B1BMYOS QY J0IPAH €202 @ EIPIO WS 2L-01°0L @AVI0PAH
S202/6/01 pawud {aiay aueu Aueduwod JnoA sajue} Ag pauedsid
SSZGfiejueY 10ah 0f 14-bZ It 90AL | A3Y SZOT J81eMmuLIOlS




{sanoy) ewyy
SESEVECCZL IEOEBZBELCHESZPEZEE ZZIEOZBIBLLLOLSLPLELZLLIOL 8 B 2 & S » € 2 | &

z
e ¥
x
ES
L.» 2
< 5
49 goz‘/=9beiolg
BET9ET=AI|T MeRd *
2B |G/ L=ealy MOJu|
T UdwboipAn
L-iamAIg :gd puod
viebed T SUCHNOG SIeAI[05 JVIOIPAH 2202 @ EIPH0 UfS 9Z-0F OF @OV I0IPAH
S202/6/00 PN {18y aweu Auedwod Jnok Jajua) Aq pasedaig

SEC=EjuRY 188K 01 Iy-pZ i} 8041 ) ABY SZ0Z JABMULIOIS

(512 000 S100U07 ) N seinBuBIY paseu)-dieys
{(abreyosyy 8814} DO'SEZ=MH S)U 00'0 @ SI° 00'0=XEW MOIAINQ A

()2 290 SI01U0Y ) uoREIYYXI=L.
(sbieyosi] 8a1d) 6E9EZ=MH SI4 L6'ZL @ SO Z9'0=XEN MO[JIND PIPILIS|

(sluonoenuog puz z e, mnBueay pasar)-dieys Buo) o' OZ'BEZ Kewud  z4
00" LEZ = UDIBAS[T JBIBMPUNDIL) O} AJISNpUos
B8 PONSA JIA0 UOHBIMLXT JYAN 0LE'Z  00'SES pepiedsia  i#

S801A8Q 19NN UBAU| Bugnoyg  eolAeq
901’6 ooF'1e oor'Le 058’ 00'6Ee
0582 0 0 0s8'L Q0°'SET
Tybs] (188}-01gnJ} {193)-01qna)} (0-B5) (==
BRI IOM alo)g wny 8I0150u) ealy ung uoieas|y

abei0olg s|qeeAy |BI0) 10 L02'6L
P AeLl =050 XS PO <= HJOOE X MJ0'29 S9pIEIn0
129821 = 10001 XI5 98'21 <= H.O'0E X M.0'29 =8pIsu|

L#opisul ¢ x 1BBO00L llem Aigeeus 10 289'vL 05'GEZ 2
SPIOA %0'0F X 10 PE°LL = PEpPaquIT J2 9E0°0Z - IIRISAQ) IO OOV’ LE
(1230} moreq pais (dwen) meq #bmg wosny 40 GpG'y 00'5€2 L#
uondiosaq eheI0)S  SDEIOIS [EAY USAU[ PUINIOA,

{ £'¥22 - 1"0E6 ) U §'50] =3um "15p SSBY-J0-JBIUaD
{moput Jo %001} J8 6210 0] PIIBINDIED UIW §'S0L =Bl uoyualap moj4-bnig

P g0g'L =abRI0IG 45 058" =Rl NG SA L6'ZL & 6E9ET =A9(3 Yesd
SIY SO°0 =P “SIY 00°9E-00°0 =ueds awi] ‘poyiaw pul-1oig Aq Bunnoy

189315 UONIN 1S3 M 0L Pasodoid [€I0L : Old YIeaY O} painoy

18 0000 =BWNjoA ‘SIY 000 @ SI90D0 = Amuyg
JeQEr0 SBWNIoA 'SIY [62L @ SP 290 = papedsig
uw g'gg =Be ‘%06 =usiy 'Je 0EY0 =3wnjop, SIY L6CL @ SP 290 = ARONG
JE0EY0 =BWNIOA 'SIYBDZL @ SPPEE'S = MOju)
uars Jeah gl 10y 662 = ydag moyu) ‘snoiaadw 950599 I8 1621 = By MOIU)
IHiIemAiQ :g8d puod Joj Aewwng
£l abeg D11 SUORNIOS S1eMo5 QVOCIPAH 2202 @ ELPL0 U/s 9Z-0L 0L @QVOOIPAH

S202/6/M01L paLg {aiay aweu Auedwoo Jnok Jejus) Ag paedard
SZG=nejurel] 22K 01 H-rZ i} 9dAL | A9Y GZ0Z JRleMULIOIS




(s1nol) euny
O GE PEEE EE LEDE B2 B2 LZDE ST HE L2 2 IZOZBLELLLOICLPIELZIILOL S 8 £ 8 S P E 2 L O
o

-2
£
g
v L 1
)3
bs
(1 -9
o 8L8°21=ebeIOig
8°'8P2=A3|3 ead ¥
| 2e 68’ L=ealy MOojju| d
! \
udmBomdn
wiseg 6d puod
BT aneg JT1 SUDRNIOS IBMIj05 QY O0IPAH 2202 © ELPID U 5701 01 @OvVI0IPAH
S202/6/01 paluld {eiay sweu Auedwoo JnoA 12} AQ pasedard
WSZ G=EIRY 1884 01 Jy-pE Jif 0L | A9Y SZOT J31BMULIOLS

($19 00°0 SIOHUOTD ) NBIDRIYLO=E:
(542 00°0 SI0AUQD ) nep JenBuwyday pasaln-peoig
(sfieyosiy 831d)  DOOPZ=MH SIY 000 & SI 00-0=xeN MOIRND Amwng

(s10 150 SoquOD } uoneRxI=|.
(sfreyosig 8a1d) pEEFE=MH SIU LLEL @ SIO LSO=XEN MOIIND papmIs)

SPEaY MO| |E MO} JIm O} paywIT
009'0 =0 eIBIDBOYUO ZVOH LOFE X 0% 05052 Aeund g4
PO'Z L9 69T 99T 692 048 957 6vz (ysnbul) yean
091 OF'L 021 00°L 080 09°0 Ob'0 020 (182) pesH

nap reinbueioey peise1d-peo.g WIpeaIq 0'0L X ZOPIS J, 0'c + Buop 0oL 05052 Aeung  2#

007 2PZ = UONBAST JBIEMPUNOIE) 0 ANANINPUOSD
BB 8BNS JAA0 UONBINT MM OLFE  00'9PT PRSIy L&

S201A3(] 19D WSAL| bunnoy  8omag]
L6101 z6L'SE 059'2L 00o'oL ooese
£08'L 2r5'02 vreEL 00L'2 00052
529's 862'L B6e's 009's 00°8¥2
000'2 0 0 0002 00°9¥2
bs) (129)-01qn2} (188}-21gn2) -5s) (0]
B3N IO, [IOGWNY 2015v| =TT uopeamy
(o1evay) mojaq pais] (auo) meg sbeys wolsn) |2 261'6E 009 L#

UORdUosa() obBI0)G  ODEIOIS REAY  HBAU| BWNOA

(9'012 - 6'660') ) UIW £'6GE =BLIY JOP SSEN-J0-IUS)
{mO1Ju1 40 26001 ) J& £55°0 10} PEIRINIIEI LI 2'6g2 =W UonuSIep mold-Bnid

P 91621 =sbRI0IS S Gbb'0 =BRIY'UNG SIY LL'EL ® #E°GY2 =A8|T Jead
S SO0 = 'SIY 00'9€-00°0 =wedS Swil ‘Poys pul-10ig Aq Bunnoy

pueam, 01 pesodo.d [B101 : | Ld YOeaY O} peinoy

® 0000 =8WNIOA 'SIY 000 @ SIP 000 = Arwng
e $55°0 SAWNOA 'S LLEL @ SIP LSO = pepieIsIg
uw 266 =be "%ge =usly 'Je vS5 0 =BWNOA 'SIY L8l & S LSO = MOnQ
e #5570 =awnjop, 'S EL'ZL @ SP00L = Ll HIT]
Wwens JedA QL 40} 15'C = wdag moyu) ‘snopuadull %or'9L ‘08 HER'L = BaJNy MOfju]
uiseq :6d Puod 1o} Alrewuwng
§roned 11 SUOANIOS SIBMII0S (VJO0IPAH 2202 @ BLPL0 WS 9Z-01 O} @UVIOIPAH
SZ0Z/E/01 pauud {auay sweu Auedwod InoA Jejus) Aq peredeid
SZ'S=lEjRY JBaA 0L H4-pZ i1 8dAL | ASH SZ0Z JAIEMULIOIS




100-YEAR DESIGN STORM

55 West Union Street o “ Stormwater Report
Ashland, MA
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STORMWATER OPERATIONS & MAINTENANCE PLAN

55 West Union Street ~ Stormwater Report
Ashland, MA



Stormwater Operations and Management Pian &
Long-term Pollution Prevention Program

June 25, 2025

55 West Union Street
Ashland, MA

Stormwater Management System Owner: Name:
and Responsible Party
Address:

Signature:

Title:

This Operation and Maintenance Plan has been prepared in accordance with the MA Department of
Environmental Protection stormwater standards and recommendations outlined in the stormwater handbook.
This plan outlines the minimum efforts necessary to ensure that the stormwater collection and treatment system
and sedimentation and erosion control system for this site operates in accordance with Massachusetts
Department of Environmental Protection (DEP) stormwater management policy. Efforts in addition to the
minimum listed herein may be required to ensure adequate stormwater management.

General Conditions:

* The Town shall be notified prior to any work performed on the Stormwater System and shall be
afforded the opportunity to inspect the work.

e Discharge of any material other that stormwater to the stormwater system is not permitted.

* Herbicides, pesticides and fertilizers shall be used as minimally as possible and always in
accordance with manufacture’s recommendations and federal law.
All fertilizers shall be used sparingly and shall be low Phosphorus & Nitrogen.

¢ All future Owners shall be notified of the O&M requirements outlined herein, and the Town shall be
notified of any ownership change.
Uncovered and/or uncontained road de-icing materials shall not be stored on-site.
All material removed from the drainage system (i.e. catch basin cleanings) shall be legally
disposed of off-site.

Operation and Maintenance: _
For the first year of operation, inspections shall occur quarterly. After that initial period, all stormwater
management facilities should be inspected per the attached inspection schedule, with at least one
inspection following a measurable storm (1/2-inch or greater). Upon completion of inspection, the
inspector should specify any necessary corrective actions to be taken by ownership of the facility. The
items to be inspected and maintained are described in the following sections.

Based on the observed conditions, the Responsible Party shall immediately schedule the appropriate
maintenance. Some minor maintenance, such as the removal of blockages, debris and saplings in the
basins may be conducted at the time of the inspection. More difficult maintenance activities, requiring
special equipment, will have to be scheduled, such as the removal of excessive sediment or the repair of
eroded areas. All sediment must be removed at least once per year.
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Catch Basins and Water Quality Structures (Stormceptor)

The actual removal of sediments and associated pollutants and trash occurs only when sumps are
cleaned out; therefore, regular maintenance is required. The more frequent the cleaning, the less likely
sediments will be resuspended and subsequently discharged. Frequent cleaning also results in more
volume available for future storms and enhances the overall performance.

At a minimum, structures should be inspected four times annually, and cleaned whenever sediment
accumulation exceeds 24-inches within catch basins and 8-inches within water quality structures.
Disposal of the accumulated sediment and hydrocarbons must be in accordance with applicable local,
state, and federal guidelines and regulations. At each inspection, inspect gas trap hoods and repair as
necessary. Inspect outlet pipe and remove debris. Vacuum trucks shall be utilized for cleaning and
maintenance.

See Attached Manufacturer's Q&M Manual and Recommendations.

Infiltration Basin

Infiltration basins shall be inspected at least twice annually. The inspector shall visually inspect the basin,
noting each of the items listed below (Vegetation, Dewatering, Inlets, Outlets and Structural Stability). If
any of the items are in need of attention, it shall be noted and the proper remedial action initiated, as
described below, as soon as possible. At a minimum of twice per year, mow the buffer area, side slopes,
and basin bottom. If grassed floor; rake if stone bottom; remove trash and debris; remove grass clippings
and accumulated organic matter.

The inspector shall visit the site within three days after the rainfall of a major storm has ended to ensure
that the facility has drained to the appropriate level. If significant water remains ponded in the system
three (3) days after the latest rainfall, sediment removal/blockage removal activities shall be investigated
and/or performed and a qualified engineer shall be consulted for recommendations.

The embankment and side slopes of the detention basins should exhibit no visible signs of erosion,
settlement, slope failure, wildlife damage, or vehicle damage. Damaged side slopes should be repaired
using similar fill of adequate permeability. Damaged embankments should be filled and compacted with
impermeable soils to prevent seepage. Eroded areas should be reseeded as discussed under
“vegetation”. Repeated repairs to side slopes may necessitate the flattening of the slopes to ensure
structural stability. Signs of vehicle damage may necessitate the construction of fences around certain
areas.

Vegetation should be dense (and aesthetically acceptable on all portions of the device, including the side
slopes, basin floor, buffer strips and the embankments. The inspector shall determine: (1) whether
fertilizing is required (2) the areas where grass should be mowed, and (3) the areas which should be
protected against erosion. In addition, recently seeded areas should be inspected for failures. Grasses of
the fescue family can be mowed a minimum of twice per year, in July and late September. In addition to
grass maintenance, any other vegetation in the basin area or access areas which has reached nuisance
levels, (e.g., bushes, trees and weeds) should be trimmed or removed.

Repairs to damaged or deteriorating structures shall be made as soon as possible. Materials that cannot
be adequately repaired, must be replaced.
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Drywells
The inspector shall inspect the system at least two times annually, with at least one inspection after a

measurable rain event. Each of the items listed below should be noted (Dewatering, Inlets, Qutlets and
Structural Stability). If any of the items are in need of attention, it shall be noted and the proper remedial
action initiated, as soon as possible.

The inspector shall inspect the system through the manhole covers to check for sediment/debris and
dewatering. If sediment is present and the infiltration system does not drain within 72 hours of the end of a
storm, then remediation may be necessary and a dqualified engineer should be contacted for
recommendations. It may be possible to flood the system to suspend sediment and debris and remove it
with a vacuum truck. Otherwise, replacement of the system may be required. The surface conditions over
the system should be observed for signs of settlement. If settliement is observed the condition should be
reported to the Engineer for review. The overflow / outlet structure should be checked for signs of
repeated overflow.

Roof gutters (if present) should be cleaned at least twice annually (and whenever debris is noted) to help
prevent debris from clogging the collection system and from entering the drywell. More frequent cleaning
and reduction of debris entering_the drywell will extend the lifespan of the system. it should be noted that
there should be little to no sediment accumulation within the drywell.

Site Vegetation
Initial vegetation inspection shall occur four (4) weeks after final stabilization of the site; vegetation shall be

dense (and aesthetically acceptable on all portions of the project, including the side slopes, buffer strips
and the embankments). The inspector shall determine and document: (1) whether fertilizing is required (2)
the areas where grass shall be mowed, and (3) the areas which shall be protected against erosion. In
addition, recently seeded areas shall be inspected for failures.

Eroded areas shall be filled and compacted, if necessary, and reseeded as soon as possible. If an area
erodes twice, then a geotextile fabric is to be installed to stabilize the area to allow vegetation to be
established. These maintenance activities shall take place during the planting season. Areas of repeated
erosion/scour problems shall be lined with riprap only after attempting to stabilize the area with geotextile
fabric.

Street Sweeping
Street sweeping of the roadway should be performed at least twice per year, preferably in the spring after

the snow has melted and, in the fall, prior to snowfall. Disposal of the sweepings must be in accordance
with applicable local, state, and federal guidelines and regulations.

Snow Removal
Snow shall not be plowed toward the wetland areas or the infiltration basins. All catch basins and flow
paths shall be uncovered and functional immediately after snow plowing.
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Operation and Maintenance Schedule:

For the first year of operation, inspections shall occur quarterly. After that period the following schedule
shall be followed:

Activity Frequency

Perform Inspection of Catch Basins and Four times per year
Water Quality Structures (Stormceptors)

Perform Inspection of Entire System Two times per year
Clean Catch Basins & Water Quality Minimum once per year or when sediment reaches 24 inches in
Structures catch basins or 8 inches in water quality structures.

Remove Accumulated Sediment at pipe

inlets to Infiltration basin Whenever sediment reaches a depth two {2) incher.

Mow minimum twice per year {July and September)

Maintain Infiltration Basin SICUE T

Clean sediment as required.

Street Sweeping Minimum twice per year (spring and fall)

Reporting and Record Keeping

The responsible party will be responsible for maintaining accurate Maintenance Logs for all maintenance
and inspections. The maintenance logs shall be kept on site for a minimum of three (3) years and be
available for inspection by the Town municipal departments or other auditing authority, including
inspections, repairs, replacement and disposal (for disposal, the log shall indicate the type of material and
the disposal location). This will be a perpetual requirement of the Owners or their Designated Party.

The Site Maintenance Log will be completed as described above, and at a minimum will include the
following items:

Date activity performed;

Last rain event;

BMP’s inspected and condition;

Specific maintenance task;

Staff or contractor performing activity;

Verification of maintenance activity;

For disposal include type of material and the disposal location; and

Recommended additional maintenance tasks.
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Easements — Easements are not required or proposed for the stormwater management system. The site
does contain slope and drainage easements extending off of Memorial Drive, and a cross country sewer
easement.

Public Safety — The responsible party should ensure all manhole covers and grates are installed and
property situated, and maintain the fencing around the surface infiltration basin. Any access gates to the
basin should also be property secured.

Spill Control Practices — Any spills of gas/oil or other hazardous materials shall be contained and
cleaned up immediately. If appropriate, the Massachusetts Department of Environmental Protection
(DEP) shall be notified.

In the event that hazardous material, gasoline or other petroleum is released, the following procedure
should be followed:

1. Immediately contact the following agencies:
Ashland Fire Department (508) 881-2323
MassDEP Emergency Response  (888) 304-1133

2. Provide support to agencies listed above, which may include contacting an outside contractor
to provide clean-up or contacting a Licensed Site Professional (LSP) to lead the clean-up.

If the volume of spill has reached the drainage system, the structures should be cleaned by a licensed
liquid waste hauler. The outlet to the drainage system should be inspected. If there is evidence of
discharge from the drainage system or it has reached downgradient areas, additional corrective actions
may be required extending to the receiving water or beyond.

The reportable limits on other chemicals can be found on the MassDEP website at
http://eeaonline.eea.state.ma.us/DEP/MOMHL/hazmat.aspx
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MAINTENANCE INSPECTION LOG FORM
55 West Union Street
Ashland, MA

Contractor Date

OPERATION Inspected Cleaning / Maintenance required

Inspect Catch Basins & inlets

Inspect Water Quality Structures (5)
Inspect Drywells

Inspect Drain Qutlets

Inspect Infiltration Basins

Inspect for signs of drain line blockage
Inspect Pavement on-site

Inspect Vegetation on site

NG AN~

COMMENTS / MAINTENANCE REQUIRED:
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Your selection of a Stormceptor® means that you have chosen the
most recognized and efficient stormwater oil/sediment separator
available for protecting the enviranment. Stormceptor is a pollution
cantrol device often referred to as a “Hydrodynamic Separator
{HDS)" or an "Qil Grit Separator (OGS)", engineered to remove and
retain pollutants from stormwater runoff to protect our lakes, rivers

and streams from the harmful effects of non-paint source pollution.

1 - Stormceptor Overview

Stormceptor is a patented stormwater quality structure most often
utilized as a treatment component of the underground storm
drain network for stormwater pollution prevention. Stormceptor
is designed to remove sediment, total suspended solids (TSS),
other pollutants attached to sediment, hydrocarbons and free oil
from stormwater runoff. Collectively the Stormceptor provides spill
protection and prevents non-point source pollution from entering
downstream waterways.,

Key benefits of Stormceptor include:

*  Removes sediment, suspended solids, debris, nutrients, heavy
metals, and hydrocarbons (oil and grease) from runoff and
snowmeltf.

*  Will not scour or re-suspend trapped pollutants.
*  Provides sediment and oil storage.

«  Provides spill control for accidents, commercial and industrial
developments.

«  Easy to inspect and maintain (vacuum truck).

»  “STORMCEPTOR” is clearly marked on the access cover (ex-
cluding inlet designs).

»  Relatively small footprint.
+  3rd Party tested and independently verified.
«  Dedicated team of experts available to provide support.

Model Types:

e STC (Standard}

«  EOS (Extended Qil Storage)

+  OSR {Oil and Sand Removal)

«  MAX (Custom designed unit, specific to site)

Configuration Types:

* Inlet unit (accommodates inlet flow entry, and multi-pipe
entry}
* In-Line (accommodates multi-pipe entry)

«  Submerged Unit (accommodates the site's tailwater condi-
tions)

«  Series Unit (combines treatment in two systems)

PLEASE MAINTAIN YOUR STORMCEPTOR

To ensure long-term environmental protection through continued
performance as originally designed for your site, Stormceptor must
be maintained, as any stormwater treatment practice does. The need
for maintenance is determined through inspection of the Stormcep-
tor. Procedures for inspection are provided within this document.
Maintenance of the Stormceptor is performed from the surface via
vacuum truck.

If you require information about Stormceptor, or assistance in
finding resources to facilitate inspections or maintenance of your
Stormceptor please call Contech at 1-800-338-1122.

2 - Stormceptor Operation and
Components

Stormceptor is a flexibly designed underground stormwater quality
treatment device that is unparalleled in its effectiveness for pollut-
ant capture and retention using patented flow separation technol-
ogy. Stormceptor creates a non-turbulent treatment environment
below the insert platform within the system. The insert diverts water
into the lower chamber, allowing free oils and debris to rise, and
sediment to settle under relatively low velocity conditions. These
pollutants are trapped and stored below the insert and protected
from large runoff events for later removal during the maintenance
procedure.

With thousands of units operating worldwide, Stormceptor delivers
reliable protection every day, in every storm. The patentied Stormcep-
tor design prohibits the scour and release of captured pollutants,
ensuring superior water quality treatment and protection during
even the most extreme storm events. Stormceptor’s proven perfor-
mance is backed by the longest record of lab and field verification in
the industry.

Stormceptor® Owner's Manual 3



Stormceptor Schematic and Component Functions

Below are schematics of two common Stormceptor configurations with key components identified and their functions briefly described.

+ Manhole access cover -~ provides access to the subsurface components

»  Precast reinforced concrete structure — provides the vessel’s watertight structural support

« Fiberglass insert — separates vessel into upper and lower chambers

+  Weir - directs incoming stormwater and oil spills into the lower chamber

»  Orifice plate — prevents scour of accumulated pollutants

« Inlet drop tee — conveys stormwater inta the lower chamber

»  Fiberglass skirt — provides double-wall containment of hydrocarbons

«  Outlet riser pipe — conveys treated water to the upper chamber; primary vacuum line access port for sediment removal
*  QOil inspection port - primary access for measuring oil depth and oil removal

« Safety grate — safety measure to cover riser pipe in the event of manned entry into vessel

Figure 1. Figure 2.
inline Stormceptor Inlet Stormceptor
Aooess Cover Indet Grate
Orfice Plate Orfice Plata O Port
Weir
18" Skirt
Fiberglass In
Irie1 Do Tee ! =i 18 Skt Fiberglass Insest
240 Outlel Ppe /{pr Outlet Pipe
Precast Reuforced Removable Inlet
Conarele Struciure (e Tree

3 - Stormceptor Identification

Stormceptor is available in both precast concrete and fiberglass vessels, with precast concrete often being the dominant material of
construction.

in the Stormceptor, a patented, engineered fiberglass insert separates the structure into an upper chamber and lower chamber. The lower
chamber will remain full of water, as this is where the pollutants are sequestered for later removal. Multiple Stormceptor model (STC, OSR,
EOS and MAX) configurations exist, each to be inspected and maintained in a similar fashion.

Each unit is easily identifiable as a Stormceptor by the trade name “Stormceptor” embossed on each access cover at the surface. To
determine the location of “inlet” Stormceptor units with horizontal catch basin inlet, ook down into the grate as the Stormceptor insert

will be visible. The name "Stormceptor” is not embossed on inlet models due to the variability of inlet grates used/approved across North
America.

Once the location of the Stormceptor is determined, the model number may be identified by comparing the measured depth from the
fiberglass insert level at the outlet pipe’s invert (water level) to the bottom of the tank using Table 1.

In addition, starting in 1996 a metal serial number tag containing the model number has been affixed to the inside of the unit, on
the fiberglass insert. If the unit does not have a serial number, or if there is any uncertainty regarding the size of the unit using depth
measurements, please contact your local Contech Representative for assistance.

4 Stormceptor® Owner's Manual



Sizes/Models

Typical general dimensions and capacities of the standard precast STC, EQOS and QSR Stormeceptor models are provided in Tables 1 and 2.
Typical rim to invert measurements are provided later in this document. The total depth for cleaning will be the sum of the depth from
outlet pipe invert {generally the water level} to rim (grade)} and the depth from outlet pipe invert to the precast bottom of the unit. Note that

depths and capacities may vary slightly between regions.

Table 1. Stormceptor Dimensions - Insert to Base of Structure
STC Model Insert to Base {in.}
450 60
900 55
1200 71
1800 105
2400 94
3600 134
4800 128
6000 150
7200 134
11000* 128
13000* 150
16000* 134

Notes.

1. Depth Below Fipe Inlet Invert to the Inside Top Base Slab can vary slightly
by manufacturing facility, and can be modified to accommodate specific site
designs, pollutant loads or site conditions. Contact your local representative
for assistance.

*Consist of two chamber structures in series.

Table 2. Storage Capacities
STC Model Hydrocarbon Storage | Sediment Capacity

Capacity (gal) ()

450 86 46

900 251 89

1200 251 127

1800 251 207

2400 840 205

3600 840 373

4800 909 543

6000 909 687

7200 1059 839
11000* 2797 1089
13000* 2797 1374
16000* 3055 1677

Notes:

1. Hydrocarbon and Sediment capacities can be modified to accommodate
specific site design requirements, contact your local representative for
assistance.

*Consist of two chamber structures in series

4 - Stormceptor Inspection and
Maintenance

Regular inspection and maintenance is a proven, cost-effective way
to maximize water resource protection for all stormwater pollution
control practices, and is required to insure proper functioning of the
Stormceptor. Both inspection and maintenance of the Stormceptor
is easily performed from the surface. Stormceptor's patented
technology has no moving parts, simplifying the inspection and
maintenance process.

Please refer to the following information and guidelines before
conducting inspection and maintenance activities.

When is inspection needed?

«  Post-construction inspection is required prior to putting the
Stormceptor into service.

*  Routine inspections are recommended during the first year of
operation to accurately assess the sediment accumulation.

* Inspection frequency in subsequent years is based on the
maintenance plan developed in the first year.

« Inspections should also be performed immediately after oil,
fuel, or other chemical spills,

When is maintenance cleaning needed?

+  For optimum performance, the unit should be cleaned out
once the sediment depth reaches the recommended main-
tenance sediment depth, which is approximately 15% of
the unit’s total storage capacity (see Table 3). The frequency
should be adjusted based on historical inspection results due
to variable site pollutant loading.

+  Sediment removal is easier when removed on a regular basis
at or prior to the recommended maintenance sediment
depths, as sediment build-up can compact making removal
more difficult.

+  The unit should be cleaned out immediately after an oil, fuel
or chemical spill,

What conditions can compromise Stormceptor
performance?

+  If construction sediment and debris is not removed prior to
activating the Stormceptor unit, maintenance frequency may
be reduced.

= If the system is not maintained regularly and fills with sedi-
ment and debris beyond the capacity as indicated in Table 2,
pollutant removal efficiency may be reduced.

+ If an oil spill(s) exceeds the oil capacity of the system, subse-
quent spills may not be captured.

» If debris clogs the inlet of the system, removal efficiency of
sediment and hydrocarbons may be reduced.

+  If a downstream blockage occurs, a backwater condition may
occur for the Stormceptor and removal efficiency of sediment
and hydrocarbons may be reduced.

What training is required?

The Stormceptor is to be inspected and maintained by professional
vacuum cleaning service providers with experience in the
maintenance of underground tanks, sewers and catch basins.

For typical inspection and maintenance activities, no specific
supplemental training is required

Stormceptor® Owner's Manual 5



Recommended Stormceptor Inspection Procedure:

*  Stormceptor is to be inspected from grade through a stan-
dard surface manhole access cover.

*  Sediment and oil depth inspections are performed with a
sediment probe and cil dipstick.

= Oil depth is measured through the ol inspection port, either
a 4-inch or 6-inch diameter port.

*  Sediment depth can be measured through the oil inspection
port or the 24-inch diameter outlet riser pipe.

* Inspections also involve a visual inspection of the internal
components of the system

6  Stormceptor® Owner's Manuyal

What equipment is typically required for
maintenance?

»  Vacuum truck equipped with water hose and jet nozzle
+  Small pump and tubing for oil remaoval

< Manhole access cover lifting tool

«  Oil dipstick / Sediment probe with ball valve {typically ¥-inch
to 1-inch diameter)

+  Flashlight

+  Camera

+  Data log/ Inspection Report
= Safety cones

*  Hard hats, safety shoes, safety glasses, chemical-resistant
gloves, and hearing protection for service providers

+  {3as analyzer, respiratory gear, hoist and safety harness for
specially trained personnel if confined space entry is required

Figure 4.
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Recommended Stormceptor Maintenance Procedure = Ideally maintenance should be conducted during dry weather

Maintenance of Stormceptor is performed using a vacuum truck, SR A S B U TG

No entry into the unit is required for maintenance. DO NOT ENTER *  Stormceptor is to be maintained through a standard surface
THE STORMCEPTOR CHAMBER unless you have the proper personal manhole access cover.

safety equipment, have been trained and are qualified to enter + Insert the oil dipstick into the oil inspection port. If oil is pres-
a confined space, as identified by local Occupational Safety and ent, pump off the oil layer into separate containment using a
Health Regulations (e.g. 29 CFR 1910.146). Without the proper small pump and tubing.

equipment, training and permit, entry into confined spaces can +  Maintenance cleaning of accumulated sediment is performed
result in serious bodily harm and potentially death. Consult local with a vacuum truck.

and/or state regulations to determine the requirements for confined
space entry. Be aware, and take precaution that the Stormceptor
fiberglass insert may be slippery. In addition, be aware that some
units do not have a safety grate to cover the outlet riser pipe that
leads to the submerged, lower chamber.

»  For 6-ft diameter models and larger, the vacuum hose is
inserted into the lower chamber via the 24-inch outlet
riser pipe (See Fig. 5).

»  For 4-ft diameter model, the removable drop tee is lifted
out, and the vacuum hose is inserted into the lower
chamber via the 12-inch drop tee hole (See Fig. 6).

Figure 5. Figure 6,

= Using the vactum hose, decant the water from the lower chamber into a separate containment tank or to the sanitary sewer, if per-
mitted by the local regulating authority.

= Remove the sediment sludge from the bottom of the unit using the vacuum hose. For large Stormceptor units, a flexible hose is
often connected to the primary vacuum line for ease of movement in the lower chamber.

= Units that have not been maintained regularly, have surpassed the maximum recommended sediment capacity, or contain damaged
components may require manned entry by trained personnel using safe and proper confined space entry procedures.

What is required for proper disposal?

The requirements for the disposal of material removed from Stormceptor units are similar to that of any other stormwater treatment Best
Management Practices (BMP). Local guidelines should be consulted prior to disposal of the separator contents. In most areas the sediment,
once dewatered, can be disposed of in a sanitary landfill. It is not anticipated that the sediment would be classified as hazardous waste. This
could be site and pollutant dependent. In some cases, approval from the disposal facility operator/agency may be required.

What about oil spills?

Stormceptor is often implemented in areas where there is high potential for oil, fuel or other hydrocarbon or chemical spills. Stormceptor
units should be cleaned immediately after a spill occurs by a licensed liquid waste hauler. You should also notify the appropriate regulatory
agencies as required in the event of a spill.

What if I see an oil rainbow or sheen at the Stormceptor outlet?

With a steady influx of water with high concentrations of cil, a sheen may be noticeable at the Stormceptor outlet. This may occur because a
hydrocarbon rainbow or sheen can be seen at very small oil concentrations (< 10 ppm). Stormceptor is effective at removing 95% of free oil,
and the appearance of a sheen at the outlet with high influent oil concentrations does not mean unit is not working to this level of removal.
In addition, if the influent oil is emulsified, the Stormceptor will not be able to remove it. The Stormceptor is designed for free oil removal
and not emulsified or dissolved oil conditions.

Stormceptor® Owner's Manual 7



What factors affect the costs involved with inspection/maintenance?

The Vacuum Service Industry for stormwater drainage and sewer systems is a well-established sector of the service industry that cleans
underground tanks, sewers and catch basins. Costs to clean Stormceptor units will vary. Inspection and maintenance costs are most often
based on unit size, the number of units on a site, sediment/oilfhazardous material loads, transportation distances, tipping fees, disposal
requirements and other local regulations.

What factors predict maintenance frequency?

Maintenance frequency will vary with the amount of pollution on your site {number of hydrocarben spills, amount of sediment, site activ-
ity and use, etc.). It is recommended that the frequency of maintenance be increased or reduced based on local conditions. If the sediment
load is high from an unstable site or sediment loads transported from upstream catchments, maintenance may be required semi-annually,
Conversely once a site has stabilized, maintenance may be required less frequently {for example: two to seven year, site and situation
dependent). Maintenance should be performed immediately after an oil spill or once the sediment depth in Stormceptor reaches the value
specified in Table 3 based on the unit size.

Table 3. Recommended Sediment Depths Indicating Maintenance
STC Model Maintenance Sediment Depth (in)
450 8
900 8
1200 10
1800 15
2400 12
3600 17
4800 15
6000 18
7200 15
11000* 17
13000 20
16000* 17

Notes:
1. The values above are for typical standard units.
* Per structure.

Replacement parts

Since there are no moving parts during operation in a Stormceptor, broken, damaged, or worn parts are not typically encountered. There-
fore, inspection and maintenance activities are generally focused on pollutant removal. However, if replacements parts are necessary, they
may be purchased by contacting your local Contech Representative or call 800-338-1122.

The benefits of regular inspection and maintenance are many - from ensuring maximum operation efficiency, to keeping maintenance costs
low, to the continued protection of natural waterways — and provide the key to Stormceptor's long and effective service life.
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Stormceptor Inspection and Maintenance Log
Stormceptor Model No:

Allowable Sediment Depth:

Serial Number:

Installation Date:

Location Description of Unit:

Other Comments:

5 - Contact Information

Questians regarding the Stormceptor can be addressed by contacting your local Contech representative or by calling 800-338-1122.

Stormceptor® Owner’s Manual 9



SUPPORT

O Drawings and specifications are available at www.ContechES.com.
. Site-specific design support is available from our engineers.

©:2019 Contech Engineered Solutions LLC, 2 QUIKRETE Company

Contech Engineered Solutions LLC provides site solutions for the cwil engineering industry. Contech’s portfolia includes bridges, drainage, sanitary sewer,
starmwater, and earth stabilization products. For information, visit www ContechES.comn or call 800.338.1122

NOTHING IN THIS CATALOG SHOULD BE CONSTRUED AS A WARRANTY. APPLICATIONS SUGGESTED HEREIN ARE DESCRIBED ONLY TO HELP READERS MAKE
THER OWN EVALUATIONS AND DECISIONS, AND ARE NEITHER GUARANTEES NOR WARRANTIES OF SUITABILITY FOR ANY APPLICATION, CONTECH MAKES
NO WARRANTY WHATSOEVER, EXPRESS OR IMPLIED, RELATED TO THE APPLICATIONS, MATERIALS, COATINGS, OR PRODUCTS DISCUSSED HEREIN, ALL
IMPLIED WARRANTIES OF MERCHANTABILITY AND ALL IMPLIED WARRANTIES OF FITNESS FOR ANY PARTICULAR PURPOSE ARE DISCLAIMED BY CONTECH
SEE CONTECH'S CONDITIONS OF SALE (AVAILABLE AT WWW.CONTECHES.COM/COS} FOR MORE INFORMATION

CUNTECH

ENGINEERED SOLUTIONS

§00-925-5240
Stosmceptor Owner's Manual 6/19 veww.ContechES.com
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Stormcepior
Stormceptor Design Summary
PCSWMM for Stormceptor
Project Information Rainfall
Date 713072025 Name WORCESTER WSO AP
Project Name Ashland 40B
Project Number 1 State MA
Location West Union ID 9923
Designer Information Years of Records | 1948 to 2005
Company csei Latitude 42°16'2"N
Contact v Longitude 71°52'34"W
Notes Water Quality Objective
STC-1 TSS Removal (%) 80
WQ Flow Rate (cfs) 0.16
Drainage Area Upstream Storage
Total Area (ac) 0.26 Storage Discharge
Imperviousness (%) 50 (a‘gﬂ) (c(i;s)
The Stormceptor System model STC 450i achieves the
water quality objective removing 90% TSS for a NJDEP
(clay, silt, sand) particle size distribution; providing
continuous positive treatment for a stormwater quality
flow rate of 0.16 cfs.
Stormceptor Sizing Summary
Stormceptor Model TSS Removal
%
STC 450i 90
STC 900 04
STC 1200 94
STC 1800 94
STC 2400 96
STC 3600 96
STC 4800 97
STC 6000 97
STC 7200 o8
STC 11000 98
STC 13000 98
STC 16000 99

Stormceptor Design Summary - 1/2
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Stormceptor
Stormceptor Design Summary
PCSWMM for Stormceptor

Project Information Rainfall

Date 7/30/2025 Name WORCESTER WSO AP

Pro!ect Name Ashland 40B State MA

Project Number 1

Location West Union L® 0023

Designer Information Years of Records | 1948 to 2005

Company — Latitude 42°16'2"N

Contact v Longitude 71°52'34"W

Notes Water Quality Objective

STC-2 TSS Removal (%) 80

WQ Flow Rate (cfs) 0.46

Drainage Area Upstream Storage

Total Area {ac) 0.37 Storage Discharge

Imperviousness {%) 100 (a;—ft) (c{f)s)
The Stormceptor System model STC 450i achieves the
water quality objective removing 82% TSS for a NJDEP |
(clay, silt, sand) particle size distribution; providing |
continuous positive treatment for a stormwater quality _

flow rate of 0.46 cfs.

Stormceptor Sizing Summary

Stormceptor Model LELARLLL

%

STC 450i 82
STC 900 89
STC 1200 89
STC 1800 8g
STC 2400 91
STC 3600 92
STC 4800 94
STC 6000 94
STC 7200 95
STC 11000 o7
STC 13000 97
STC 16000 97

Stormceptor Design Summary - 1/2 w
MATERIALS™
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Stormceplor
Stormceptor Design Summary
PCSWMM for Stormceptor
Project Information Rainfall
Date e llplnd Name WORCESTER WSO AP
PrO}-ect Name Ashland 40B State MA
Project Number 1
Lacation West Union N Lt
Designer Information Years of Records | 1948 to 2005
Company csel Latitude 42°16'2"N
Contact v Longitude 71°62'34"W
Notes Water Quality Objective
sTC-3 TSS Removal (%) 80
WQ Flow Rate (cfs) 0.44
Drainage Area Upstream Storage
Total Area (ac) 0.81 Storage Discharge
Imperviousness (%) 45 | (ac(;)-ﬂ) (c;s)
The Stormceptor System madel STC 450i achieves the |
water quality objective removing 82% TSS for a NJDEP
(clay, silt, sand) particle size distribution; providing
continuous positive treatment for a stormwater quality

flow rate of 0.44 cfs.

Stormceptor Sizing Summary

Stormceptor Model R ]

STC 900 88
STC 1200 88
STC 1800 89
STC 2400 91
STC 3600 92
STC 4800 94
STC 6000 94
STC 7200 95
STC 11000 97
STC 13000 97
STC 16000 97

Stormceptor Design Summary - 1/2 m
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Stormceplor
Stormceptor Design Summary
PCSWMM for Stormceptor

Project Information Rainfall

Date 7/30/2025 Name WORCESTER WSO AP

F'ro!ect Name Ashland 40B State MA

Project Number 1

Location West Union D 2

Designer Information Years of Records | 1948 to 2005

Company = 1 | Latitude 42°162"N

Contact v Longitude 71°52°34"W

Notes Water Quality Objective

STC-4 TSS Removal (%) 80

WQ Flow Rate (cfs) 0.63

Drainage Area _ Upstream Storage

Total Area (ac) 072 Storage Discharge

Imperviousness (%) 70 (a%-ﬂ) (c(i;s)
The Stormceptor System model STC 900 achieves the _
water quality objective removing 86% TSS for a NJDEP |
(clay, silt, sand) particle size distribution; providing i
continuous positive treatment for a stormwater quality ) l

flow rate of 0.63 cfs.

Stormceptor Sizing Summary

Stormceptor Model T$S Removal
%
STC 450i 79
900 86
STC 1200 86
STC 1800 86
STC 2400 89
STC 3600 90
STC 4800 92
STC 6000 92
STC 7200 94
STC 11000 96
STC 13000 96
STC 16000 97

Stormceptor Design Summary - 1/2 m‘
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Stormceptor
Stormceptor Design Summary
PCSWMM for Stormceptor
Project Information Rainfali
Datfa 7130/2025 Name WORCESTER WSO AP
Pro;_ect Name Ashland 40B State MA
Project Number 1
Location West Union ID e
Designer Information Years of Records | 1948 to 2005
Company csei Latitude 42°16'2"N
Contact v Longitude 71°52'34"W
Notes Water Quality Objective
STC-5 TSS Removal (%) 80
WQ Flow Rate (cfs) 0.42
Drainage Area Upstream Storage
Total Area (ac) 0.34 Storage Discharge
Imperviousness (%) 100 (a%'ﬁ) (CCfJS)
The Stormceptor System model STC 450i achieves the
water quality objective removing 83% TSS for a NJDEP
(clay, silt, sand} particle size distribution; providing
continuous positive treatment for a stormwater quality
flow rate of 0.42 cfs.
Stormceptor Sizing Summary
Stormceptor Model TSS Removal
%
STC 450i 83
STC 900 89
STC 1200 89
STC 1800 89
STC 2400 92
STC 3600 92
STC 4800 94
STC 6000 94
STC 7200 95
STC 11000 97
STC 13000 97
STC 16000 o8

Stormceptor Design Summary - 1/2
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Stormcepior®

Particle Size Distribution

Removing silt particles from runoff ensures that the majority of the pollutants, such as hydrocarbons and heavy
metals that adhere to fine particles, are not discharged into our natural water courses. The table below lists the
particle size distribution used to define the annual TSS removal.

NJDEP (clay, silt, sand)

Particle Size| Distribution %pr 23?;'; 3:&;?& Parlicle Size| Distribution %ﬁ:ﬁ:{? S:Iﬂol::?tg
um % fi/s um ft/s
1 5 265 0.0012
4 15 265 0.0012
29 25 285 0.0025
75 15 2.65 0.0133
175 30 2.65 0.0619
375 5 265 0.1953
750 5 265 0.4266

Stormceptor Design Notes

solids (TSS) removal.

*  Stormceptor performance estimates are based on simulations using PCSWMM for Stormceptor.
» Design estimates listed are only representative of specific project requirements based on total suspended

*  Only the STC 450i is adaptable to function with a catch basin inlet and/or inline pipes.
»  Only the Stormceptor models STC 450i to STC 7200 may accommodate multiple inlet pipes.

+ |nlet and outlet invert elevation differences are as follows:
Inlet and Outlet Pipe Invert Elevations Differences

www.rinkerstormceptor.com

. : ; STC 900t0 STC | STC 11000 to
Inlet Pipe Configuration STC 450i 7200 STC 16000
Single inlet pipe 3in. 1in. 3in.
s . . . Only one inlet
Multiple inlet pipes 3in. 3in. pipe.

+ Design estimates are based on stable site conditions only, after construction is completed.

+ Design estimates assume that the storm drain is not submerged during zero flows. For submerged
applications, please contact your local Stormceptor representative.

*  Design estimates may be modified for specific spills controls. Please contact your local Stormceptor
representative for further assistance.

+  For pricing inquiries or assistance, please contact Rinker Materials 1 (800) 909-7763

Stormceptor Design Summary - 2/2
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NRCS SOILS MAPPING

55 West Union Street ~ Stormwater Report
Ashland, MA
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Hydrologic Soil Group—Middlesex County, Massachusetts

Hydrologic Soil Group

Map unit symbel
et o S 5 =

738

"106C

Map unit name

Rating

Acres In AOI

Percent of ADI

Whitman fine sandy
loam, 0 to 3 percent
slopes, extremely
stony

Narragansett-Hollis-
Rock outcrop
complex, 3 to 15
percent slopas

'D

0.0

0.8%

A

4158

4168

(416C

Narragansett silt loam, 3 |A

to 8 percent slopes

34

08

61.8%

10.8%

Narragansett silt loam,

to 8 percent slopes,
very stony

Narragansett silt loam,
to 15 percent slopes,

very stony

3 A

0.5

9.6%

B|A

Totals for Area of Interest

09

17.0%

100.0% |
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