TOWN OF OXFORD BOARD OF SELECTMEN

APPLICATION FOR SPECIAL PERMIT FOR EARTH REMOVAL

FEe: $820.00
($120 ad fee +
$700 review fee).

APPLICANT NaME: © & K Development LLC
APPLICANT ADDRESS: /10 Main Street, North Oxford, MA 01537

SUBJECT PROPERTY: 19 Oxbow Road
19 Oxbow Road

STREET LOCATION:

ASSESSOR’S REFERENCE: MAP AND PARCEL: Vap 9 Parcel A21

REGISTRY OF DEEDS: BOOK 61728 pace 100
S & K Development LLC

710 Main Street, North Oxford, MA 01537

OWNER’S NAME:

OWNER’S ADDRESS:

DESCRIPTION: (Describe briefly any pertinent information about the animals; e.g. type and number of animals)

Owner/Applicant is applying for an Earth Removal Permit (ERP) for the above property.
The Board of Selectmen had issued an ERP to the previous property owner 05/07/2003.

The ERP w oked per violations noted in 6/1 notice for the following:
outside specified days and times 2)No quarterly reports 3)No sanitary facilities 4) No gates or
fencing to secure the site. The current owner seek to rectify these violations.

10hul209e-
“(SIGNATURE OF APPLICANT) (DATE)
lo\yl203-
(SIGNATURE OF OWNER) (DATE)

Updated April 2020 d



TO THE APPLICANT:

Please furnish the following information and return to the appropriate board,
office, department, commission or division of the Town of Oxford (pursuant to
Chapter 53, Section 1 through 5, General By-Laws, Town of Oxford):

APPLICANT or
PRINCIPLE OF ORGANIZATION: S & K Development LLC

Address: 710 North Main Street, North Oxford, MA 01537

PROPERTY S b
OWNER: ame as above.

Address: Same as above.

*************************************************************

Board of Assessors:

Property Location: 19 Oxbow Road v

Please list parcel owned by above applicant:

Map:#9 - Parcel:_ 21 Date Purchased: 1/10/2020 -—
M ]t (014 -2~
Assessor’s Office Date

*************************************************************

Tax Collector;

Tex Status: LY it

Real Bstate: ULy von
" Tax:

Personal Property T

R T Del4-22

Treasurer/ gallector’g Office Date

Revised Form 4/15/2020



The Commonwealth of Massachusetts
Department of Industrial Accidents

i Office of Investigations
Lafayette City Center
2 Avenue de Lafayette, Boston, MA 02111-1750
www.mass.gov/dia
» Workers®’ Compensation Insurance Affidavit: General Businesses
Applicant Informatien Please Print Legibly

Business/Organization Name: % £ Y& DQ\/O \h‘ﬁ AN s Sh v \ \Q

address O M0y e Noceny OxCoca
City/State/Zip: OVS>T] Phone #:_5n2,-207 - (6355

Are you an employer? Check the appropriate box: Business Type (required):
1.0 1am a employer with employees (full and/ 5. [ Retail
or part-time).* 6. [] Restaurant/Bar/Eating Establishment
2.0 1 am a sole proprietor or partnership and have no 7. mOfﬁcc and/or Sales (incl. real estate, auto, etc.)

employees working for me in any capacity.
[No workers’ comp. insurance required] 8. [] Non-profit
3 We are a corporation and its officers have exercised 9. [T] Entertainment
their right of exemption per c. 152, §1(4), and we have 10.] Manufacturing
no employees. [No workers® comp. insurance required]**| L1 ] Eealih Care
4[] Wearea non-profit organization, staffed by volunteers, -
with no employees. [No workers” comp. insurance req.] | | 12.[] Other

*Any applicant that checks box #1 must also fill out the section below showing their workers’ compensation policy information.
**If the corporate officers have exempted themselves, but the corporation has other employees, a workers’ compensation policy is required and such an
organization should check box #1.

I am an employer that is providing workers’ compensation insurance for my employees. Below is the policy information.

Insurance Company Name:

Insurer’s Address:

City/State/Zip: ] . . e sy

Policy # or Self-ins. Lic. # Expiration Date:
Attach a copy of the workers’ compensation policy declaration page (showing the policy number and expiration date).
Failure to secure coverage as required under § 25A of MGL c. 152 can lead to the imposition of criminal penalties of a fine up
to §$1,500.00 and/or one-year imprisonment, as well as civil penalties in the form of a STOP WORK ORDER and a fine of up to
$250.00 a day against the violator. Be advised that a copy of this statement may be forwarded to the Office of Investigations of
the DIA for insurance coverage verification.

Ido hereby certify, under the paips and penalties of perjury that the information ;;'a vided above is true and correct.
A- puer 1001|2022

Signature: 7 y
Phone #: 56% - go—’ = (Q%g5

Official use only. Do not write in this area, to be completed by city or town official.

City or Town: Permit/License #

Issuing Authority (check one):
1 JBoard of Health  2.[] Building Department 3[] City/Town Clerk 4.[JLicensing Board
5[] Selectmen’s Office 6. JOther

Contact Person: Phone #:

www.mass.gov/dia



S.J. MULLANEY ENGINEERING, INC.

CIVIL SITE DESIGN & PERMITTING

March 25, 2021
S & K Development LLC
19 Oxbow Road
Oxford, MA

Stormwater Report
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(Plan 218-D-1, sheet 5, reduced size)

Narrative Summary:

These drainage calculations analyze existing and proposed stormwater runoff conditions for Plan 218-D-1,
entitled, “Site Plan of Land in Oxford, Massachusetts, Located on 19 Oxbow Road,” which depicts a proposed
earth removal project. Per the Town of Oxford Zoning Bylaws Chapter XVIlII, a Special Permit is required from the
Board of Selectmen for earth removal. The previous property owner was issued an earth removal permit on
5/7/2003, which was revoked in 2004. Per the violation letter dated 6/1/2004 the following violations were noted:

1. Conducting operations outside of the specified days and times.

2. Non quarterly reports have been received by the Town.

3. No sanitary facilities on the site.

4. No gates or fencing to secure the site.
The current applicant/owner seeks to complete the removal project begun by the previous owner and intends to
correct the violations noted in the 6/1/2004 letter. Following the earth removal, the property is intended to be
developed as residential dwellings. Additional soil evaluation testing will be needed to develop future building
sites.
The Town of Oxford General Bylaws Chapter 67 (Stormwater Management Requirements) requires a Stormwater
Management Plan to be designed to meet the requirements of the Massachusetts Stormwater Management
Standards. Therefore, this report has been prepared in accordance with Volume 3, “Documenting Compliances
with the Massachusetts Stormwater Management Standards,” Chapter 1, pages 1 to 40, as posted online by
Massachusetts Department of Environmental Protection (DEP). The typical mechanism for an applicant to meet
the requirements identified in the DEP's Stormwater Managements Standards (SMS) is through the Notice of
Intent (NOI) process with the Town's Conservation Commission. The proposed project does not require the filing
of a NOI as the proposed work is outside areas subject to the jurisdiction of the Conservation Commission.

305 WHITNEY ST. * SUITE G3 « P.0. BOX 752 « LEOMINSTER, MA 01453-0752
TEL: 978 534-3131 + FAX: 978 534-3197 + EMAIL: info@sjmullaney.com



S.J. MULLANEY ENGINEERING, INC.

March 25, 2021
S & K Development LLC
19 Oxbow Road
Oxford, MA

Stormwater Report
Page 2 of 61

The locus property is located at 19 Oxbow Road and identified by the Town of Oxford Assessors as Map 9 Parcel
21. The property is situated on the northerly side Oxbow Road and contains +5.98 acres and is located in a
+7.706-acre drainage area. The property is located at the bend along a high point. The Town of Oxford
performed an earth removal project on the adjacent property (Map 9 Parcel A21-01) which improved the sight
distance around the bend. The predevelopment drainage area is further divided into three predevelopment
drainage subcatchments, numbered 10, 20 and 30. Subcatchment 10 is the area tributary to Oxbow Road
easterly and serves as the first point of analysis. Subcatchment 20 drains to an existing low point on the property
(Pond 28) which appears to have served as a temporary settling pond. Discharge from Pond 28 that does not
exfiltrate, flows westerly to Oxbow Road to the second point of analysis (Pond 39). Subcatchment 30 is the area
tributary westerly along Oxbow Road and flow to the second point of analysis (Pond 39). Note Pond 39 is
summation nodes and not an actual structure.

Subcatchment /
Pond
Corresponding Post
Development

10 20/28 30/39

100, (Portions of 300) / 300, 310, 320 (Portions of

Subcatchment / 109 2007208 200) / 329
Pond
Easterly portion of
glrgrp])ergxggavlvnggazasterly Center portion of the Westerly portion of the
Location Tribt?tar area includes property draining to an property draining towards
abuttingyresidential existing low point. Oxbow Road.
properties.
Primarv Tributa Mix of woods, gravel Mix of woods and aravel Mix of woods, brush, gravel
Area sr)llj rface C(r))(/er surface, grass, pavement surfaces 9 surface, grass, pavement
and rooftop. . ’ and rooftop. .

The Worcester County Soil Survey, issued by the USDA Soil Conservation Service (SCS), now the Natural
Resources Conservation Service (NRCS), includes delineation of soils in the vicinity of the locus by name and by
hydrologic characteristics. The soil maps show broad areas that have similar patterns. The Soil Survey identifies
the following soils in the drainage area:

Subcatchment(s) Soil Name Map Unit Hydrologic Sail Group (HSG)
10 Charlton-Hollis Rock 102C B
Outcrop Complex
10 Paxton Fine Sandy 307C C
Loam
20 Charlton-Hollis Rock 102C B
Outcrop Complex
20 Paxton Fine Sandy 307E C

Loam



S.J. MULLANEY ENGINEERING, INC.

March 25, 2021
S & K Development LLC
19 Oxbow Road

Oxford, MA
Stormwater Report
Page 3 of 61
30 Charlton-Hollis Rock 102C B
Outcrop Complex
30 Paxton Fine Sandy 307E C

Loam

The locus property primarily contains Charlton-Hollis Rock Complex soil based on the mapping and confirmed by
on-site soil testing. The Soil Survey identifies the permeability of Charlton-Hollis Rock Complex soil as moderate
or moderately rapid. The Soil Survey mapping also indicates the area contains Paxton soils but this was not
represented in most of the test holes. Soil test hole #6 indicated a change from gravelly soils to silt loam at a
depth of 14 feet. Conservatively, the drainage calculations assume the Soil Survey mapping is correct.

S & K Development LLC proposes to complete the earth removal project begun by the previous owner. The
grading shown respects the required 50-foot setback from abutting property lines. The site access is via the
existing gravel driveway. Two stormwater ponds (308 & 318) are proposed on the easterly and westerly sides of
the access drive to control stormwater runoff from the property. The existing depression Pond 28 is relabeled in
post development as Pond 208. The proposed site alterations are located outside any jurisdictional areas with
the Massachusetts Wetlands Protection Act, therefore, the filing of a Notice of Intent with the Conservation
Commission is not required. The previous owner had obtained a Negative Determination of Applicability for the
earth removal operation on the property.

Under post-development conditions, the three pre-development subcatchments are divided into five (5) post-
development Subcatchments (100, 200, 300, 310 and 320). The limits of the subcatchments are depicted on Site
Plan 218-D-1. The two pre-development points of analysis (Ponds 19 and 39) are identified as Ponds 109 and
329, respectively, in the post-development analysis. Note Ponds 109 and 329 are summation nodes and not an
actual structures.

The design storm for the calculations is the 100-year event which corresponds to the design storm identified in
the Earth Removal Bylaw. These calculations also include the 2 and 10-year storm events as required by the
Massachusetts Stormwater Standards. The stormwater collection system is designed to pre-treat, attenuate and
recharge stormwater. Pretreatment consists of runoff from grassed surfaces flowing to rip-rap swales,
discharging to a sediment forebay. The sediment forebay discharges via stone dikes to the infiltration portion of
stormwater basins. A broad-crested weir serves as an emergency outlet for larger storm events. Exfiltration will
serve as the outlet for the stormwater basins. Exfiltration over the stormwater basin’s surface area is identified as
being discarded in the calculations.

The sediment forebay is also sized to attenuate larger storm events prior to discharge into the infiltration basin.
No impervious surfaces are proposed for the project; therefore, no water quality volumes or recharge volume are
required per the Stormwater Management Standards. The soil test holes were used in determining the high
groundwater elevations that limit attenuation and storage depths of the infiltration basin. An exfiltration rate of
1.02 inches per hour is used in modeling the infiltration basin, which is a minimum rate recommended for sandy
loam soils (ref: “Estimation of Soil Properties,” Transactions of the American Society of Agricultural Engineers,
Vol. 25, No. J, 1982, also known as the Rawils rate).
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The goal of LID measures is the reduction of impervious surfaces. Since no impervious surfaces are proposed
the project is an LID. Also, the proposed project utilizes the existing site access and low point (Pond 28) in the
grading. The proposed project has been calculated to not increase stormwater runoff rates.

Plan 218-D-1, sheet 5 provides a Stormwater Pollution Prevention and Erosion & Sedimentation Control Plan for
this project which contains notes and details identifying erosion control measures to be utilized on site.

Standard 2: Peak Rate Attenuation:

Calculations for peak attenuation have been prepared for the 2, 10 and 100-year storm events as required by the
Stormwater Management Standards.

Calculation Methodology Summary

These drainage calculations analyze existing and proposed stormwater runoff conditions for Plan 218-D-
1. The calculations have been prepared using the HydroCAD Stormwater Modeling System. HydroCAD
uses the Natural Resources Conservation Service (NRCS) (formerly the Soil Conservation Service (SCS))
TR-20 methodology. Please note that both pre-development and post-development calculations have
been prepared on the same HydroCAD file.

conditions, the results indicate that the overall drainage area experiences a decrease in peak rates of
runoff for the calculated storm events. Accordingly, we do not anticipate adverse effects or flooding of
neighboring or down gradient properties.

2-Year Storm

Point of Peak Runoff Rate, Q (ft.%/sec.)
Analysis
(Subcatchment = Predevelopment = Postdevelopment
or Pond)
#1:10 /100 3.37 2.20

#2: 39 /329 247 1.17
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10-Year Storm

Point of Peak Runoff Rate, Q (ft.%/sec.)
Analysis
(Subcatchment = Predevelopment = Postdevelopment
or Pond)
#1:10 /100 6.72 4.38
#2: 39 /329 5.15 2.50

100-Year Storm

Point of Peak Runoff Rate, Q (ft.%/sec.)
Analysis
(Subcatchment  Predevelopment = Postdevelopment
or Pond)
#1:10 /100 13.34 8.70
#2: 39 /329 10.58 5.23

This Standard is met when the stormwater management system is designed to infiltrate the required recharge
volume as determined in accordance with the Massachusetts Stormwater Handbook. In the Handbook required
recharge is calculated by multiplying the impervious area by a factor depth based on the hydrologic soil type
displaced by the impervious surface. Since the project does not proposed any impervious the required recharge
volume is zero and the Standard has been met.

The sections, Monitoring and Operation, Operations, Maintenance, and Stormwater Basin Maintenance, of the
Drainage System Operations & Maintenance Plan on Plan 218-D-1, sheet 5, provide long term pollution
prevention provisions.

The Standards require 80% removal of Total Suspended Solids (TSS) post construction. The post construction
condition is grassed surfaces. As in Standard 3, required water quality volumes to be treated are calculated by
multiplying the impervious area by a depth factor. Since the project does not proposed any impervious the
required recharge water quality volume is zero and the Standard has been met.

The design plan is intended to meet the requirements of the National Storm Water Pollution Discharge Elimination
System (NPDES) as documented in Notes Il (A), Il (B) and Il (C) on Plan 218-D-1, sheet 5. Since post
construction condition is grassed surfaces, the uses is not considered Land Uses with Higher Potential Pollutant
Loads (LUHPPL).
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Standard 6: Critical Areas

The site is not classified as redevelopment.

Standard 8: Construction Period Controls

218 D-1, sheet 5 provides a Stormwater Pollution Prevention and Erosion & Sedimentation Plan for this project.
The plan contains notes and details identifying erosions control measures to be utilized on site. The design plan
is intended to meet NPDES requirements as documented in Notes Il (A), Il (B) and Il (C).

The Massachusetts Erosion and Sedimentation Control Guidelines require that construction period sediment
control traps must be sized to provide 3,600 cubic feet of storage per acre drained. Construction of the site will
disturb approximately 3.7 acres.

Total site: +3.7 ac. x 3,600 c.f./ac. = 13,320 ft* (0.31 ac.-ft.)

Notes 1.08 & 1.09 and the Temporary Settling Basin detail on Plan 218-D-1, sheet 5 address this
requirement.

Volume 3, Chapter 1, page 41 states, "When computing the number of acres draining into a common
location, it is not necessary to include flows from off-site areas that are either undisturbed or have
undergone final stabilization where such flows are diverted around both the disturbed area and the
sediment trap.”

Design Plan 218-D-1, sheet 5 includes a Drainage System Operations & Maintenance Plan in Notes Il (B)
Monitoring and Operations, Il (C) Operations, 1ll (D) Maintenance and Ill (E) Storm Water Basin Maintenance.

No illicit discharges are proposed. Note | (G) on Plan 218-D-1, sheet 5 contains an illicit discharges compliance
note.
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Massachusetts Department of Efivironmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

S & K Development LLC, 19 Oxbow Road, Oxford, Mass.

A. Introduction

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

The Stormwater Report must include:

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

Applicant/Project Name

Project Address

Name of Firm and Registered Professional Engineer that prepared the Report

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

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

e Operation and Maintenance Plan required by Standard 9

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

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

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

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

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

218-SKD-swcheck « 03/25/2021 Stormwater Report Checklist « Page 1 of 8



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

Checklist for Stormwater Report

S & K Development LLC, 19 Oxbow Road, Oxford, Mass.

B. Stormwater Checklist and Certification

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

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

A complete checklist must include the Certification set forth below signed by the Registered Professional
Engineer who prepared the Stormwater Report.

Registered Professional Engineer’s Certification

| have reviewed the Stormwater Report, including the soil evaluation, computations, Long-term Pollution
Prevention Plan, the Construction Period Erosion and Sedimentation Control Plan (if included), the Long-
term Post-Construction Operation and Maintenance Plan, the lllicit Discharge Compliance Statement (if
included) and the plans showing the stormwater management system, and have determined that they
have been prepared in accordance with the requirements of the Stormwater Management Standards as
further elaborated by the Massachusetts Stormwater Handbook. | have also determined that the
information presented in the Stormwater Checklist is accurate and that the information presented in the
Stormwater Report accurately reflects conditions at the site as of the date of this permit application.

Registered Professional Engineer Block and Signature

Andrew R. Baum, P.E., President
S. J. Mullaney Engineering, Inc.

March 25, 2021

Checklist

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

X New development
[] Redevelopment

[] Mix of New Development and Redevelopment

218-SKD-swcheck « 03/25/2021 Stormwater Report Checklist « Page 2 of 8



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

Checklist for Stormwater Report

S & K Development LLC, 19 Oxbow Road, Oxford, Mass.

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:

X No disturbance to any Wetland Resource Areas

[] Site Design Practices (e.g. clustered development, reduced frontage setbacks)
X Reduced Impervious Area (Redevelopment Only)
X Minimizing disturbance to existing trees and shrubs
[] LID Site Design Credit Requested:
[ ] Credit 1
[] Credit2
[] Credit3
X Use of “country drainage” versus curb and gutter conveyance and pipe
[] Bioretention Cells (includes Rain Gardens)
[] Constructed Stormwater Wetlands (includes Gravel Wetlands designs)
[] Treebox Filter
[] Water Quality Swale
[l Grass Channel
[] Green Roof
[] Other (describe):

Standard 1: No New Untreated Discharges

X No new untreated discharges

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

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

218-SKD-swcheck « 03/25/2021 Stormwater Report Checklist « Page 3 of 8



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

Checklist for Stormwater Report

S & K Development LLC, 19 Oxbow Road, Oxford, Mass.

Checklist (continued)

Standard 2: Peak Rate Attenuation

H
H

X

Standard 2 waiver requested because the project is located in land subject to coastal storm flowage
and stormwater discharge is to a wetland subject to coastal flooding.

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

Calculations provided to show that post-development peak discharge rates do not exceed pre-
development rates for the 2-year and 10-year 24-hour storms. If evaluation shows that off-site
flooding increases during the 100-year 24-hour storm, calculations are also provided to show that
post-development peak discharge rates do not exceed pre-development rates for the 100-year 24-
hour storm.

Standard 3: Recharge

X

X
H
X

X O

[

Soil Analysis provided.

Required Recharge Volume calculation provided.

Required Recharge volume reduced through use of the LID site Design Credits.

Sizing the infiltration, BMPs is based on the following method: Check the method used.

X Static [] Simple Dynamic [] Dynamic Field'

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

Runoff from all impervious areas at the site is not discharging to the infiltration BMP and calculations
are provided showing that the drainage area contributing runoff to the infiltration BMPs is sufficient to

generate the required recharge volume.

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

Recharge BMPs have been sized to infiltrate the Required Recharge Volume only to the maximum
extent practicable for the following reason:

[] Site is comprised solely of C and D soils and/or bedrock at the land surface
[] M.G.L. c. 21E sites pursuant to 310 CMR 40.0000

[] 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.

180% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used.

218-SKD-swcheck « 03/25/2021 Stormwater Report Checklist « Page 4 of 8



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

Checklist for Stormwater Report

S & K Development LLC, 19 Oxbow Road, Oxford, Mass.

Checklist (continued)

Standard 3: Recharge (continued)

X The infiltration BMP is used to attenuate peak flows during storms greater than or equal to the 10-
year 24-hour storm and separation to seasonal high groundwater is less than 4 feet and a mounding
analysis is provided.

[ ] Documentation is provided showing that infiltration BMPs do not adversely impact nearby wetland
resource areas.

Standard 4: Water Quality

The Long-Term Pollution Prevention Plan typically includes the following:

Good housekeeping practices;

Provisions for storing materials and waste products inside or under cover;

Vehicle washing controls;

Requirements for routine inspections and maintenance of stormwater BMPs;

Spill prevention and response plans;

Provisions for maintenance of lawns, gardens, and other landscaped areas;

Requirements for storage and use of fertilizers, herbicides, and pesticides;

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;

Pavement sweeping schedules;

Provisions for prevention of illicit discharges to the stormwater management system;
Documentation that Stormwater BMPs are designed to provide for shutdown and containment in the
event of a spill or discharges to or near critical areas or from LUHPPL;

Training for staff or personnel involved with implementing Long-Term Pollution Prevention Plan;
List of Emergency contacts for implementing Long-Term Pollution Prevention Plan.

D] 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:

[] is within the Zone Il or Interim Wellhead Protection Area

[ ] is near or to other critical areas

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

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

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

218-SKD-swcheck « 03/25/2021 Stormwater Report Checklist « Page 5 of 8



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

Checklist for Stormwater Report

S & K Development LLC, 19 Oxbow Road, Oxford, Mass.

Checklist (continued)

Standard 4: Water Quality (continued)
X The BMP is sized (and calculations provided) based on:

X The %" or 1” Water Quality Volume or

[ The equivalent flow rate associated with the Water Quality Volume and documentation is
provided showing that the BMP treats the required water quality volume.

] 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.

[] 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 Potential Pollutant Loads (LUHPPLS)

X The NPDES Multi-Sector General Permit covers the land use and the Stormwater Pollution
Prevention Plan (SWPPP) has been included with the Stormwater Report.
The NPDES Multi-Sector General Permit covers the land use and the SWPPP will be submitted prior
to the discharge of stormwater to the post-construction stormwater BMPs.

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

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

[

All exposure has been eliminated.

[

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

[ ] The discharge is near or to a critical area and the treatment train includes only BMPs that MassDEP
has approved for stormwater discharges to or near that particular class of critical area.

[] Critical areas and BMPs are identified in the Stormwater Report.

218-SKD-swcheck « 03/25/2021 Stormwater Report Checklist « Page 6 of 8



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

Checklist for Stormwater Report

S & K Development LLC, 19 Oxbow Road, Oxford, Mass.

Checklist (continued)

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

extent practicable

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

[] Limited Project

[] Small Residential Projects: 5-9 single family houses or 5-9 units in a multi-family development
provided there is no discharge that may potentially affect a critical area.

[ ] Small Residential Projects: 2-4 single family houses or 2-4 units in a multi-family development

with a discharge to a critical area

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

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

[] Redevelopment portion of mix of new and redevelopment.

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

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

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

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

Narrative;

Construction Period Operation and Maintenance Plan;

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

Erosion and Sedimentation Control Plan Drawings;

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

Site Development Plan;

Construction Sequencing Plan;

Sequencing of Erosion and Sedimentation Controls;

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

Maintenance Schedule;

Inspection and Maintenance Log Form.

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

Checklist for Stormwater Report

S & K Development LLC, 19 Oxbow Road, Oxford, Mass.

Checklist (continued)

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

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

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

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

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

Standard 9: Operation and Maintenance Plan

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

X Name of the stormwater management system owners;

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;

Description and delineation of public safety features;

O 0K X K

Estimated operation and maintenance budget; and

[] Operation and Maintenance Log Form.

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

] A copy of the legal instrument (deed, homeowner’s association, utility trust or other legal entity)
that establishes the terms of and legal responsibility for the operation and maintenance of the
project site stormwater BMP's;

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

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

D] An lllicit Discharge Compliance Statement is attached;

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

218-SKD-swcheck « 03/25/2021 Stormwater Report Checklist « Page 8 of 8



Page 15 of 61

Pre Areg Westerly to Q/ )
Oxbow Rd ‘2 Q/ Post O()a(z(\)/\\llve;‘;erly to Post Area to depression

Pre Area to Depression

A/ Post Depression
‘& Pre Depression ‘g

Post Area Easterly to
Pre Westerly Point of Post Westerly Roint Oxbow Rd
Analysis Analysis
ea to Pond 318

Pre Area Easterly to
Oxbow Rd y&%ea to Pond 308
Post Basin 318 Post Basin 308
Reach d Routing Diagram for 218-SKD-19 Oxbow Rd Oxford
Prepared by S. J. Mullaney Engineering, Inc., Printed 3/23/2021

HydroCAD® 10.00-26 s/n 02755 © 2020 HydroCAD Software Solutions LLC




Page 16 of 61

218-SKD-19 Oxbow Rd Oxford Type Il 24-hr 2 Year Rainfall=3.20"

Prepared by S. J. Mullaney Engineering, Inc. Printed 3/23/2021
HydroCAD® 10.00-26 s/n 02755 © 2020 HydroCAD Software Solutions LLC

Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment10: Pre Area Easterly to Runoff Area=3.500 ac 9.11% Impervious Runoff Depth=1.04"
Flow Length=690" Tc=11.0 min CN=74 Runoff=3.37 cfs 0.303 af

Subcatchment20: Pre Area to Depression  Runoff Area=1.046 ac 0.00% Impervious Runoff Depth=1.15"
Flow Length=405' Tc=8.3 min CN=76 Runoff=1.23 cfs 0.100 af

Subcatchment30: Pre Area Westerly to Runoff Area=3.160 ac  7.09% Impervious Runoff Depth=0.93"
Flow Length=840" Tc=13.5min CN=72 Runoff=2.47 cfs 0.245 af

Subcatchment100: Post Area Easterlyto  Runoff Area=2.282 ac 13.98% Impervious Runoff Depth=1.04"
Flow Length=690" Tc=11.0 min CN=74 Runoff=2.20 cfs 0.197 af

Subcatchment200: Post Area to depression Runoff Area=0.495 ac 0.00% Impervious Runoff Depth=0.69"
Flow Length=240" Tc=7.7 min CN=67 Runoff=0.30 cfs 0.028 af

Subcatchment300: Post Areato Pond 308 Runoff Area=1.780 ac 0.00% Impervious Runoff Depth=0.78"
Flow Length=590" Tc=11.3 min CN=69 Runoff=1.17 cfs 0.116 af

Subcatchment310: Post Areato Pond 318 Runoff Area=1.541 ac 0.00% Impervious Runoff Depth=0.60"
Flow Length=435" Tc=9.6 min CN=65 Runoff=0.74 cfs 0.077 af

Subcatchment320: Post Area Westerlyto Runoff Area=1.608 ac 13.93% Impervious Runoff Depth=0.88"
Flow Length=840" Tc=13.5min CN=71 Runoff=1.17 cfs 0.118 af

Pond 28: Pre Depression Peak Elev=662.66' Storage=2,796 cf Inflow=1.23 cfs 0.100 af
Discarded=0.05 cfs 0.063 af Primary=0.00 cfs 0.000 af Outflow=0.05 cfs 0.063 af

Pond 39: Pre Westerly Point of Analysis Inflow=2.47 cfs 0.245 af
Primary=2.47 cfs 0.245 af

Pond 208: Post Depression Peak Elev=661.04"' Storage=626 cf Inflow=0.30 cfs 0.028 af
Discarded=0.02 cfs 0.026 af Primary=0.00 cfs 0.000 af Outflow=0.02 cfs 0.026 af

Pond 308: Post Basin 308 Peak Elev=653.68" Storage=2,792 cf Inflow=1.17 cfs 0.116 af
Discarded=0.07 cfs 0.093 af Primary=0.00 cfs 0.000 af Outflow=0.07 cfs 0.093 af

Pond 318: Post Basin 318 Peak Elev=647.03' Storage=1,511 cf Inflow=0.74 cfs 0.077 af
Discarded=0.07 cfs 0.075 af Primary=0.00 cfs 0.000 af Outflow=0.07 cfs 0.075 af

Pond 329: Post Westerly Point of Analysis Inflow=1.17 cfs 0.118 af
Primary=1.17 cfs 0.118 af
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218-SKD-19 Oxbow Rd Oxford Type 1l 24-hr 10 Year Rainfall=4.50"

Prepared by S. J. Mullaney Engineering, Inc. Printed 3/23/2021
HydroCAD® 10.00-26 s/n 02755 © 2020 HydroCAD Software Solutions LLC

Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment10: Pre Area Easterly to Runoff Area=3.500 ac 9.11% Impervious Runoff Depth=1.97"
Flow Length=690" Tc=11.0 min CN=74 Runoff=6.72 cfs 0.575 af

Subcatchment20: Pre Area to Depression  Runoff Area=1.046 ac 0.00% Impervious Runoff Depth=2.13"
Flow Length=405' Tc=8.3 min CN=76 Runoff=2.37 cfs 0.186 af

Subcatchment30: Pre Area Westerly to Runoff Area=3.160 ac 7.09% Impervious Runoff Depth=1.82"
Flow Length=840" Tc=13.5 min CN=72 Runoff=5.15cfs 0.479 af

Subcatchment100: Post Area Easterlyto  Runoff Area=2.282 ac 13.98% Impervious Runoff Depth=1.97"
Flow Length=690" Tc=11.0 min CN=74 Runoff=4.38 cfs 0.375 af

Subcatchment200: Post Area to depression Runoff Area=0.495 ac 0.00% Impervious Runoff Depth=1.46"
Flow Length=240" Tc=7.7 min CN=67 Runoff=0.75 cfs 0.060 af

Subcatchment300: Post Areato Pond 308 Runoff Area=1.780 ac 0.00% Impervious Runoff Depth=1.60"
Flow Length=590" Tc=11.3 min CN=69 Runoff=2.67 cfs 0.238 af

Subcatchment310: Post Area to Pond 318 Runoff Area=1.541 ac 0.00% Impervious Runoff Depth=1.33"
Flow Length=435" Tc=9.6 min CN=65 Runoff=1.94 cfs 0.171 af

Subcatchment320: Post Area Westerlyto Runoff Area=1.608 ac 13.93% Impervious Runoff Depth=1.75"
Flow Length=840" Tc=13.5min CN=71 Runoff=2.50 cfs 0.234 af

Pond 28: Pre Depression Peak Elev=663.73' Storage=5,527 cf Inflow=2.37 cfs 0.186 af
Discarded=0.07 cfs 0.102 af Primary=0.00 cfs 0.000 af Outflow=0.07 cfs 0.102 af

Pond 39: Pre Westerly Point of Analysis Inflow=5.15 cfs 0.479 af
Primary=5.15 cfs 0.479 af

Pond 208: Post Depression Peak Elev=661.94' Storage=1,604 cf Inflow=0.75 cfs 0.060 af
Discarded=0.03 cfs 0.042 af Primary=0.00 cfs 0.000 af Outflow=0.03 cfs 0.042 af

Pond 308: Post Basin 308 Peak Elev=654.76" Storage=6,784 cf Inflow=2.67 cfs 0.238 af
Discarded=0.10 cfs 0.142 af Primary=0.00 cfs 0.000 af Outflow=0.10 cfs 0.142 af

Pond 318: Post Basin 318 Peak Elev=647.72' Storage=4,137 cf Inflow=1.94 cfs 0.171 af
Discarded=0.11 cfs 0.143 af Primary=0.00 cfs 0.000 af Outflow=0.11 cfs 0.143 af

Pond 329: Post Westerly Point of Analysis Inflow=2.50 cfs 0.234 af
Primary=2.50 cfs 0.234 af
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218-SKD-19 Oxbow Rd Oxford Type 11l 24-hr 100 Year Rainfall=6.80"

Prepared by S. J. Mullaney Engineering, Inc. Printed 3/23/2021
HydroCAD® 10.00-26 s/n 02755 © 2020 HydroCAD Software Solutions LLC

Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment10: Pre Area Easterly to Runoff Area=3.500 ac 9.11% Impervious Runoff Depth=3.87"
Flow Length=690" Tc=11.0 min CN=74 Runoff=13.34 cfs 1.128 af

Subcatchment20: Pre Area to Depression  Runoff Area=1.046 ac 0.00% Impervious Runoff Depth=4.08"
Flow Length=405' Tc=8.3 min CN=76 Runoff=4.56 cfs 0.356 af

Subcatchment30: Pre Area Westerly to Runoff Area=3.160 ac 7.09% Impervious Runoff Depth=3.66"
Flow Length=840" Tc=13.5 min CN=72 Runoff=10.58 cfs 0.964 af

Subcatchment100: Post Area Easterlyto  Runoff Area=2.282 ac 13.98% Impervious Runoff Depth=3.87"
Flow Length=690" Tc=11.0 min CN=74 Runoff=8.70 cfs 0.736 af

Subcatchment200: Post Area to depression Runoff Area=0.495 ac 0.00% Impervious Runoff Depth=3.15"
Flow Length=240" Tc=7.7 min CN=67 Runoff=1.69 cfs 0.130 af

Subcatchment300: Post Areato Pond 308 Runoff Area=1.780 ac 0.00% Impervious Runoff Depth=3.35"
Flow Length=590" Tc=11.3 min CN=69 Runoff=5.81 cfs 0.497 af

Subcatchment310: Post Area to Pond 318 Runoff Area=1.541 ac 0.00% Impervious Runoff Depth=2.95"
Flow Length=435" Tc=9.6 min CN=65 Runoff=4.59 cfs 0.379 af

Subcatchment320: Post Area Westerlyto Runoff Area=1.608 ac 13.93% Impervious Runoff Depth=3.56"
Flow Length=840" Tc=13.5min CN=71 Runoff=5.23 cfs 0.476 af

Pond 28: Pre Depression Peak Elev=665.18' Storage=11,246 cf Inflow=4.56 cfs 0.356 af
Discarded=0.11 cfs 0.166 af Primary=0.00 cfs 0.000 af Outflow=0.11 cfs 0.166 af

Pond 39: Pre Westerly Point of Analysis Inflow=10.58 cfs 0.964 af
Primary=10.58 cfs 0.964 af

Pond 208: Post Depression Peak Elev=663.08" Storage=3,733 cf Inflow=1.69 cfs 0.130 af
Discarded=0.06 cfs 0.079 af Primary=0.00 cfs 0.000 af Outflow=0.06 cfs 0.079 af

Pond 308: Post Basin 308 Peak Elev=656.62"' Storage=15,991 cf Inflow=5.81 cfs 0.497 af
Discarded=0.14 cfs 0.204 af Primary=0.00 cfs 0.000 af Outflow=0.14 cfs 0.204 af

Pond 318: Post Basin 318 Peak Elev=648.97' Storage=11,139 cf Inflow=4.59 cfs 0.379 af
Discarded=0.14 cfs 0.213 af Primary=0.00 cfs 0.000 af Outflow=0.14 cfs 0.213 af

Pond 329: Post Westerly Point of Analysis Inflow=5.23 cfs 0.476 af
Primary=5.23 cfs 0.476 af
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218-SKD-19 Oxbow Rd Oxford

Prepared by S. J. Mullaney Engineering, Inc.
HydroCAD® 10.00-26 s/n 02755 © 2020 HydroCAD Software Solutions LLC

Type Il 24-hr 100 Year Rainfall=6.80"
Printed 3/23/2021

Page 1

Summary for Subcatchment 10: Pre Area Easterly to Oxbow Rd

Runoff = 13.34 cfs @ 12.16 hrs, Volume= 1.128 af, Depth= 3.87"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Type Ill 24-hr 100 Year Rainfall=6.80"

Area (ac) CN __ Description
0.048 98 Roofs, HSG C
0.020 98 Paved parking, HSG B
0.251 98 Paved parking, HSG C
0.293 85 Gravel roads, HSG B
0.292 89 Gravel roads, HSG C
0.280 55 Woods, Good, HSG B
1.484 70  Woods, Good, HSG C
0.280 61 >75% Grass cover, Good, HSG B
0.552 74 >75% Grass cover, Good, HSG C
3.500 74 Weighted Average
3.181 90.89% Pervious Area
0.319 9.11% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
6.5 50 0.1000 0.13 Sheet Flow, AB
Woods: Light underbrush n=0.400 P2=3.20"
1.9 210 0.1430 1.89 Shallow Concentrated Flow, BC
Woodland Kv= 5.0 fps
1.9 190 0.1150 1.70 Shallow Concentrated Flow, CD
Woodland Kv= 5.0 fps
0.7 240 0.0700 5.37 Shallow Concentrated Flow, DE
Paved Kv=20.3 fps
11.0 690 Total

218-SKD-19 Oxbow Rd Oxford
Prepared by S. J. Mullaney Engineering, Inc.

Type Il 24-hr 100 Year Rainfall=6.80"

Printed 3/23/2021
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Subcatchment 10: Pre Area Easterly to Oxbow Rd
Hydrograph
EEEEEEEEEEEE.
:’[]":’:”Iypfeilllfzelj r
OQ Year Ramfall—ﬁ 801;'

Flow (cfs)

12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)




Page 20 of 61

218-SKD-19 Oxbow Rd Oxford Type Ill 24-hr 100 Year Rainfall=6.80"

Prepared by S. J. Mullaney Engineering, Inc. Printed 3/23/2021
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Summary for Subcatchment 20: Pre Area to Depression

Runoff = 456 cfs @ 12.12 hrs, Volume= 0.356 af, Depth= 4.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 100 Year Rainfall=6.80"

Area (ac) CN  Description
0.525 85 Gravel roads, HSG B
0.120 89 Gravel roads, HSG C
0.289 55 Woods, Good, HSG B
0.112 70 __Woods, Good, HSG C
1.046 76 Weighted Average

1.046 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.5 50 0.1000 0.13 Sheet Flow, AB

Woods: Light underbrush n=0.400 P2=3.20"
Shallow Concentrated Flow, BC
Nearly Bare & Untilled Kv=10.0 fps

1.8 355 0.1100 3.32

8.3 405 Total

Subcatchment 20: Pre Area to Depression

Hydrograph
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Summary for Subcatchment 30: Pre Area Westerly to Oxbow Rd

Runoff = 10.58 cfs @ 12.19 hrs, Volume= 0.964 af, Depth= 3.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 Year Rainfall=6.80"

Area (ac) CN  Description

0.010 98 Roofs, HSG B

0.105 98 Paved roads w/curbs & sewers, HSG B
0.109 98 Paved roads w/curbs & sewers, HSG C
0.573 85 Gravel roads, HSG B

0.238 55 Woods, Good, HSG B

0.489 70  Woods, Good, HSG C

0.710 67  Brush, Poor, HSG B

0.389 77 Brush, Poor, HSG C

0.537 61 >75% Grass cover, Good, HSG B

3.160 72  Weighted Average

2.936 92.91% Pervious Area
0.224 7.09% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
75 50 0.0250 0.11 Sheet Flow, AB

Grass: Dense n=0.240 P2=3.20"
Shallow Concentrated Flow, BC
Short Grass Pasture Kv=7.0 fps
Shallow Concentrated Flow, CD
Paved Kv=20.3 fps

3.4 240 0.0290 1.19

2.6 550 0.0300 3.52

13.5 840 Total
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Subcatchment 30: Pre Area Westerly to Oxbow Rd Summary for Subcatchment 100: Post Area Easterly to Oxbow Rd
Hydrograph
S s B S s s S S S S S S S Runoff = 8.70cfs @ 12.16 hrs, Volume= 0.736 af, Depth= 3.87"
do e [AOEBE b p o f et p ot [ Runofff
A IR A B e A A A A A A A Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
10"’7”1”T’T”1”f’1”1”t’*ﬁ’l”T’T’T’T"1”7’7”1”7’1”‘Typel" 24-hr | Type Il 24-hr 100 Year Rainfall=6.80"
9""}"}"}’"}”}”}"’}"}”}"’}"}”’}"}"}"f”}’1ﬂ0YearRamfa1l‘6 8 " Area (ac) CN__ Description
[ T e e R | T EE E e 0.048 98 Roofs, HSG C
| RunoffArea=3.160 ac | 0020 98 Paved parking, HSG B
s T 1Rtlﬁ6’ffL\fo|U’me-0964 af g 0.251 98 Paved parking, HSG C
S oo e " | 0.028 55 Woods, Good, HSG B
3 R Y | ‘RuhoffDepth-s 66 | 1101 70 Woods, Good, HSG C
S O S S | I S = . 0.280 61 >75% Grass cover, Good, HSG B
! b P ! A F[OW Lengfh 840 | 0.554 74 >75% Grass cover, Good, HSG C
o o | O """’"Tc—‘f3 5h1"|'ﬁ"1 2282 74 Weighted Average
[ L | N ] 1.963 86.02% Pervious Area
Lo - | Lo | l¢N=l7 l 0.319 13.98% Impervious Area
3 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Tc Length Slope Velocity Capacity Description
A 1 1 | T (min)  (feet)  (ft/ft) (ft/sec) cfs)
IR T I —— 1 ; irrrebrrebrrrererepreed 6.5 50 0.1000  0.13 Sheet Flow, AB
01 2 3 4 5 6 7 8 9 10 11 12 131_'1"1:e }ﬁolijﬂ 18 19 20 21 22 23 24 25 26 27 28 29 30 Woods: Light underbrush n=0.400 P2=3.20"
1.9 210 0.1430 1.89 Shallow Concentrated Flow, BC
Woodland Kv= 5.0 fps
1.9 190 0.1150 1.70 Shallow Concentrated Flow, CD
Woodland Kv= 5.0 fps
0.7 240 0.0700 5.37 Shallow Concentrated Flow, DE

Paved Kv=20.3 fps

11.0 690 Total
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218-SKD-19 Oxbow Rd Oxford Type Ill 24-hr 100 Year Rainfall=6.80" 218-SKD-19 Oxbow Rd Oxford Type Ill 24-hr 100 Year Rainfall=6.80"
Prepared by S. J. Mullaney Engineering, Inc. Printed 3/23/2021 Prepared by S. J. Mullaney Engineering, Inc. Printed 3/23/2021
HydroCAD® 10.00-26 s/n 02755 © 2020 HydroCAD Software Solutions LLC Page 9 HydroCAD® 10.00-26 s/n 02755 © 2020 HydroCAD Software Solutions LLC Page 10
Summary for Subcatchment 300: Post Area to Pond 308 Summary for Subcatchment 310: Post Area to Pond 318
Runoff = 5.81cfs @ 12.16 hrs, Volume= 0.497 af, Depth= 3.35" Runoff = 459 cfs @ 12.14 hrs, Volume= 0.379 af, Depth= 2.95"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 100 Year Rainfall=6.80" Type Il 24-hr 100 Year Rainfall=6.80"
Area (ac) CN  Description Area (ac) CN  Description
0.137 55 Woods, Good, HSG B 0.054 89 Gravel roads, HSG C
0.072 70 Woods, Good, HSG C 0.138 70 Woods, Good, HSG C
0.528 61 >75% Grass cover, Good, HSG B 1.105 61 >75% Grass cover, Good, HSG B
1.043 74 >75% Grass cover, Good, HSG C 0.244 74 >75% Grass cover, Good, HSG C
1.780 69 Weighted Average 1.541 65 Weighted Average
1.780 100.00% Pervious Area 1.541 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs) (min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 50 0.1200 0.14 Sheet Flow, AB 6.0 50 0.1200 0.14 Sheet Flow, AB
Woods: Light underbrush n=0.400 P2=3.20" Woods: Light underbrush n=0.400 P2=3.20"
0.6 70 0.1700 2.06 Shallow Concentrated Flow, BC 0.3 75 0.5000 4.95 Shallow Concentrated Flow, BC
Woodland Kv= 5.0 fps Short Grass Pasture Kv=7.0 fps
0.2 50 0.5000 4.95 Shallow Concentrated Flow, CD 3.3 310 0.0500 1.57 Shallow Concentrated Flow, CD
Short Grass Pasture Kv=7.0 fps Short Grass Pasture Kv= 7.0 fps
45 420 0.0500 1.57 Shallow Concentrated Flow, DE 9.6 435 Total
Short Grass Pasture Kv= 7.0 fps
1.3 590 Total Subcatchment 310: Post Area to Pond 318
Subcatchment 300: Post Area to Pond 308 - (fdosww
Hydrograph T A ) BT
i fmm ] I Type 11l 24-hr |
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218-SKD-19 Oxbow Rd Oxford
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Type Il 24-hr 100 Year Rainfall=6.80"
Printed 3/23/2021
Page 11

Summary for Subcatchment 320: Post Area Westerly to Oxbow Rd

Runoff =

523cfs @ 12.19 hrs, Volume=

0.476 af, Depth= 3.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Type Ill 24-hr 100 Year Rainfall=6.80"

Area (ac) CN __ Description
0.010 98 Roofs, HSG B
0.105 98 Paved roads w/curbs & sewers, HSG B
0.109 98 Paved roads w/curbs & sewers, HSG C
0.068 85 Gravel roads, HSG B
0.649 70  Woods, Good, HSG C
0.600 61 >75% Grass cover, Good, HSG B
0.067 74 >75% Grass cover, Good, HSG C
1.608 71  Weighted Average
1.384 86.07% Pervious Area
0.224 13.93% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) cfs)
75 50 0.0250 0.11 Sheet Flow, AB
Grass: Dense n=0.240 P2=3.20"
3.4 240 0.0290 1.19 Shallow Concentrated Flow, BC
Short Grass Pasture Kv= 7.0 fps
26 550 0.0300 3.52 Shallow Concentrated Flow, CD
Paved Kv=20.3 fps
13.5 840 Total

218-SKD-19 Oxbow Rd Oxford
Prepared by S. J. Mullaney Engineering, Inc.

Type Il 24-hr 100 Year Rainfall=6.80"
Printed 3/23/2021

HydroCAD® 10.00-26 s/n 02755 © 2020 HydroCAD Software Solutions LLC Page 12
Subcatchment 320: Post Area Westerly to Oxbow Rd
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Summary for Pond 28: Pre Depression

Inflow Area = 1.046 ac, 0.00% Impervious, Inflow Depth = 4.08" for 100 Year event

Inflow = 456 cfs @ 12.12 hrs, Volume= 0.356 af

Outflow = 0.11cfs @ 17.65 hrs, Volume= 0.166 af, Atten=97%, Lag= 332.1 min

Discarded = 0.11cfs @ 17.65 hrs, Volume= 0.166 af

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

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=665.18' @ 17.65 hrs Surf.Area= 4,860 sf Storage= 11,246 cf

Plug-Flow detention time= 529.3 min calculated for 0.166 af (47% of inflow)
Center-of-Mass det. time= 413.4 min ( 1,234.2 - 820.8 )

Volume Invert Avail.Storage Storage Description
#1 660.00' 52,371 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
660.00 347 0 0
662.00 1,342 1,689 1,689
664.00 3,353 4,695 6,384
666.00 5,899 9,252 15,636
668.00 9,142 15,041 30,677
670.00 12,552 21,694 52,371

Device Routing

Invert Outlet Devices

#1  Primary

667.00" 8.0'long x 4.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.38 2.54 2.69 2.68 2.67 2.67 2.65 2.66 2.66
2.68 2.72 2.73 2.76 2.79 2.88 3.07 3.32
#2  Discarded 660.00" 1.020 in/hr Exfiltration over Surface area
iscarded OutFlow Max=0.11 cfs @ 17.65 hrs HW=665.18" (Free Discharge)
2=Exfiltration (Exfiltration Controls 0.11 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=660.00' (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

218-SKD-19 Oxbow Rd Oxford
Prepared by S. J. Mullaney Engineering, Inc.

Type Il 24-hr 100 Year Rainfall=6.80"
Printed 3/23/2021

HydroCAD® 10.00-26 s/n 02755 © 2020 HydroCAD Software Solutions LLC Page 14
Pond 28: Pre Depression
Hydrograph
—— i =
T O (%
Lo g g 1| | = Discarded
~  Inflow Area=1.046 ac | |=fmn

Flow (cfs)

| I I

| | |

| | |

| | |

| | |

| | |

| | |
QoL ——L—

| | |

| | |

| | |

| | |

| | |

| | |

. L L

T T v

[ 1 IR S
|
L
I
I
r
|

‘
‘
]
|
| | i ‘ ‘
| | Y | |
i | - (04705 | !
i i L : —_ ‘
0 e
0 1 3 6 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Time (hours)




Page 26 of 61

Type Il 24-hr 100 Year Rainfall=6.80"
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218-SKD-19 Oxbow Rd Oxford

Prepared by S. J. Mullaney Engineering, Inc.
HydroCAD® 10.00-26 s/n 02755 © 2020 HydroCAD Software Solutions LLC

Summary for Pond 39: Pre Westerly Point of Analysis

Inflow Area = 4.206 ac, 5.33% Impervious, Inflow Depth = 2.75" for 100 Year event
Inflow = 10.58 cfs @ 12.19 hrs, Volume= 0.964 af
Primary = 10.58 cfs @ 12.19 hrs, Volume= 0.964 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Pond 39: Pre Westerly Point of Analysis

Flow (cfs)

Time (hours)

Type Il 24-hr 100 Year Rainfall=6.80"
Printed 3/23/2021
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Summary for Pond 208: Post Depression

Inflow Area = 0.495ac, 0.00% Impervious, Inflow Depth = 3.15" for 100 Year event

Inflow = 1.69cfs @ 12.11 hrs, Volume= 0.130 af

Outflow = 0.06 cfs @ 16.88 hrs, Volume= 0.079 af, Atten=97%, Lag= 285.8 min

Discarded = 0.06 cfs @ 16.88 hrs, Volume= 0.079 af

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

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 663.08' @ 16.88 hrs Surf.Area= 2,431 sf Storage= 3,733 cf

Plug-Flow detention time= 498.2 min calculated for 0.079 af (61% of inflow)
Center-of-Mass det. time= 387.4 min ( 1,228.0 - 840.5)

Volume Invert Avail.Storage Storage Description
#1 660.00' 35,859 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
660.00 347 0 0
662.00 1,342 1,689 1,689
664.00 3,353 4,695 6,384
666.00 5,899 9,252 15,636
668.00 9,142 15,041 30,677
668.50 11,585 5,182 35,859

Invert Outlet Devices
667.00" 8.0'long x 4.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.38 2.54 2.69 2.68 2.67 2.67 2.65 2.66 2.66
2.68 2.72 2.73 2.76 2.79 2.88 3.07 3.32
1.020 in/hr Exfiltration over Surface area

Device Routing
#1  Primary

#2  Discarded 660.00'

iscarded OutFlow Max=0.06 cfs @ 16.88 hrs HW=663.08" (Free Discharge)
2=Exfiltration (Exfiltration Controls 0.06 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=660.00" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 208: Post Depression
Hydrograph
— Inflow
— Outflow
— Discarded
= Primary

Flow (cfs)

Time (hours)

218-SKD-19 Oxbow Rd Oxford Type Ill 24-hr 100 Year Rainfall=6.80"
Prepared by S. J. Mullaney Engineering, Inc. Printed 3/23/2021
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Summary for Pond 308: Post Basin 308

Inflow Area = 1.780 ac, 0.00% Impervious, Inflow Depth = 3.35" for 100 Year event
Inflow = 5.81cfs @ 12.16 hrs, Volume= 0.497 af

Outflow = 0.14cfs @ 19.33 hrs, Volume= 0.204 af, Atten=98%, Lag= 430.3 min
Discarded = 0.14cfs @ 19.33 hrs, Volume= 0.204 af

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

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 656.62' @ 19.33 hrs Surf.Area= 5,891 sf Storage= 15,991 cf

Plug-Flow detention time= 528.5 min calculated for 0.203 af (41% of inflow)
Center-of-Mass det. time= 404.9 min ( 1,244.3 - 839.4 )

Volume Invert Avail.Storage Storage Description
#1 652.00' 29,160 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
652.00 274 0 0
654.00 3,573 3,847 3,847
656.00 5,157 8,730 12,577
658.00 7,533 12,690 25,267
658.50 8,040 3,893 29,160
Device Routing Invert Outlet Devices
#1  Primary 658.00" 4.0'long x 4.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.38 2.54 2.69 2.68 2.67 2.67 2.65 2.66 2.66
2.68 2.72 2.73 2.76 2.79 2.88 3.07 3.32

#2  Discarded 652.00" 1.020 in/hr Exfiltration over Surface area

iscarded OutFlow Max=0.14 cfs @ 19.33 hrs HW=656.62' (Free Discharge)
2=Exfiltration (Exfiltration Controls 0.14 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=652.00" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 308: Post Basin 308
Hydrograph
— Inflow
— Outflow
— Discarded
= Primary

Flow (cfs)

Time (hours)
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Summary for Pond 318: Post Basin 318

Inflow Area = 1.541 ac, 0.00% Impervious, Inflow Depth = 2.95" for 100 Year event

Inflow = 459 cfs @ 12.14 hrs, Volume= 0.379 af

Outflow = 0.14cfs @ 17.68 hrs, Volume= 0.213 af, Atten=97%, Lag= 332.1 min

Discarded = 0.14cfs @ 17.68 hrs, Volume= 0.213 af

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

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=648.97' @ 17.68 hrs Surf.Area= 6,077 sf Storage= 11,139 cf

Plug-Flow detention time= 516.7 min calculated for 0.213 af (56% of inflow)
Center-of-Mass det. time= 399.3 min ( 1,246.1 - 846.8 )

Volume Invert Avail.Storage Storage Description
#1 646.00' 21,251 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
646.00 55 0 0
648.00 5,490 5,545 5,545
650.00 6,703 12,193 17,738
650.50 7,348 3,513 21,251
Device Routing Invert Outlet Devices
#1  Primary 650.00' 4.0"long x 4.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.38 2.54 2.69 2.68 2.67 2.67 2.65 2.66 2.66
2.68 2.72 2.73 2.76 2.79 2.88 3.07 3.32
#2  Discarded 646.00' 1.020 in/hr Exfiltration over Surface area
iscarded OutFlow Max=0.14 cfs @ 17.68 hrs HW=648.97" (Free Discharge)
2=Exfiltration (Exfiltration Controls 0.14 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=646.00" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond 208: Post Depression

Inflow Area = 0.495 ac, 0.00% Impervious, Inflow Depth = 0.69" for 2 Year event

Inflow = 0.30cfs @ 12.13 hrs, Volume= 0.028 af

Outflow = 0.02cfs @ 16.02 hrs, Volume= 0.026 af, Atten=93%, Lag= 233.4 min
Discarded = 0.02cfs @ 16.02 hrs, Volume= 0.026 af

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

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=661.04' @ 16.02 hrs Surf.Area= 862 sf Storage= 626 cf

Plug-Flow detention time= 375.0 min calculated for 0.026 af (92% of inflow)
Center-of-Mass det. time= 333.2 min ( 1,221.8 - 888.6 )

Volume Invert Avail.Storage Storage Description
#1 660.00' 35,859 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
660.00 347 0 0
662.00 1,342 1,689 1,689
664.00 3,353 4,695 6,384
666.00 5,899 9,252 15,636
668.00 9,142 15,041 30,677
668.50 11,585 5,182 35,859
Device Routing Invert Outlet Devices
#1  Primary 667.00' 8.0'long x 4.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.38 2.54 2.69 2.68 2.67 2.67 2.65 2.66 2.66
2.68 2.72 2.73 2.76 2.79 2.88 3.07 3.32

#2  Discarded 660.00' 1.020 in/hr Exfiltration over Surface area

iscarded OutFlow Max=0.02 cfs @ 16.02 hrs HW=661.04' (Free Discharge)
2=EXxfiltration (Exfiltration Controls 0.02 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=660.00" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)



3.20"

Printed 3/23/2021

Type Il 24-hr 2 Year Rainfall

Page 31 of 61

Pond 208: Post Depression
Hydrograph

HydroCAD® 10.00-26 s/n 02755 © 2020 HydroCAD Software Solutions LLC

218-SKD-19 Oxbow Rd Oxford
Prepared by S. J. Mullaney Engineering, Inc.

3
2>
2909g®
oE QO E
=352
£0aan
— — ————— —
I | | | | | | |
Lo — i A
I | ,G 4, ] |
,\\L\\,\a\\,\\,\\c\, \\\\\\\
| | | | | |
I | ,5 D, 6,
i T ST
I | ,9 i ,2 |
e Bl - _\6\\,\\
I | ,4 | |
,\\\,\\,\0\\,—\—\,\\ P S
| | | | | |
I | ,—— ,V, g,
ﬂ\J\J\a\JeT\aJ\\
I | ,e — |
P - e
I | [ E, 0 |
oo Ry [
| I ,A J,K, b
I . ,\SL \\\\\\\
| | | ,a, | |
I | | | | | |
i \JeT\A\J\\
I | | | | |
7\4\\,\I\PT\4\\T\
| | | | | |
b T
I | ,n | | | |
R ... A A A
| | | | | | | |
I | | | | | | |
I A A R e e A B B
I | | | | | | |
F-a4-—-F—-t-A--F—+t--1——
I | | | | | |
Y e e S R
| Gl | | | | |
| | o — =
| O | | | | |
N e T [ N S B AR
| i T | i T |
I | | | | | | |
F-a4-—-F—-t-A--F—+t--1——
I | | | | | | |
eV
I | | | | | | |
R S
| | | | | | | |
I
| i I I | i i |
I | | | | | | |
F-a4-—-F—-t-A--F—+t--1——
I | | | | | | |
eV
I | | | | | | |
R S
| | | | | | | |
| | | | | | | |
T e
I | | | | | | |
F-4-——F—tT- - —F—f— "I~ —t- 4 -~~~ ft- - —r—t--I——r-—
I | | | | | | | | | | | | | | |
e ————_—————_—.—_-sS -
I | | | | | | | | | | | | | | |
. . . . . . . . . . . . . . .
T T T T T T T T T T TTTTTT
T INRRRI) T T T T INRRRA) T T T T INRARI)
¥ N M ©O © F N N © © F N — © © %
QN o NN AN AN g =TS22
o o © o o o o o o o © o o
(s30) moyg4

8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)

6 7

5



Page 32 of 61

218-SKD-19 Oxbow Rd Oxford Type 1l 24-hr 10 Year Rainfall=4.50"

Prepared by S. J. Mullaney Engineering, Inc. Printed 3/23/2021
HydroCAD® 10.00-26 s/n 02755 © 2020 HydroCAD Software Solutions LLC

Summary for Pond 208: Post Depression

Inflow Area = 0.495 ac, 0.00% Impervious, Inflow Depth = 1.46" for 10 Year event

Inflow = 0.75cfs @ 12.12 hrs, Volume= 0.060 af

Outflow = 0.03cfs @ 16.89 hrs, Volume= 0.042 af, Atten=96%, Lag= 286.2 min
Discarded = 0.03cfs @ 16.89 hrs, Volume= 0.042 af

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

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=661.94' @ 16.89 hrs Surf.Area= 1,310 sf Storage= 1,604 cf

Plug-Flow detention time= 477.4 min calculated for 0.042 af (70% of inflow)
Center-of-Mass det. time= 373.6 min ( 1,237.1 - 863.5)

Volume Invert Avail.Storage Storage Description
#1 660.00' 35,859 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
660.00 347 0 0
662.00 1,342 1,689 1,689
664.00 3,353 4,695 6,384
666.00 5,899 9,252 15,636
668.00 9,142 15,041 30,677
668.50 11,585 5,182 35,859
Device Routing Invert Outlet Devices
#1  Primary 667.00' 8.0'long x 4.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.38 2.54 2.69 2.68 2.67 2.67 2.65 2.66 2.66
2.68 2.72 2.73 2.76 2.79 2.88 3.07 3.32

#2  Discarded 660.00' 1.020 in/hr Exfiltration over Surface area

iscarded OutFlow Max=0.03 cfs @ 16.89 hrs HW=661.94"' (Free Discharge)
2=EXxfiltration (Exfiltration Controls 0.03 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=660.00" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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HydroCAD® 10.00-26 s/n 02755 © 2020 HydroCAD Software Solutions LLC

Summary for Pond 208: Post Depression

Inflow Area = 0.495 ac, 0.00% Impervious, Inflow Depth = 3.15" for 100 Year event
Inflow = 1.69cfs @ 12.11 hrs, Volume= 0.130 af

Outflow = 0.06 cfs @ 16.88 hrs, Volume= 0.079 af, Atten=97%, Lag= 285.8 min
Discarded = 0.06 cfs @ 16.88 hrs, Volume= 0.079 af

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

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=663.08' @ 16.88 hrs Surf.Area= 2,431 sf Storage= 3,733 cf

Plug-Flow detention time= 498.2 min calculated for 0.079 af (61% of inflow)
Center-of-Mass det. time= 387.4 min ( 1,228.0 - 840.5)

Volume Invert Avail.Storage Storage Description
#1 660.00' 35,859 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
660.00 347 0 0
662.00 1,342 1,689 1,689
664.00 3,353 4,695 6,384
666.00 5,899 9,252 15,636
668.00 9,142 15,041 30,677
668.50 11,585 5,182 35,859
Device Routing Invert Outlet Devices
#1  Primary 667.00' 8.0'long x 4.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.38 2.54 2.69 2.68 2.67 2.67 2.65 2.66 2.66
2.68 2.72 2.73 2.76 2.79 2.88 3.07 3.32

#2  Discarded 660.00' 1.020 in/hr Exfiltration over Surface area

iscarded OutFlow Max=0.06 cfs @ 16.88 hrs HW=663.08"' (Free Discharge)
2=EXxfiltration (Exfiltration Controls 0.06 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=660.00" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond 308: Post Basin 308

Inflow Area = 1.780 ac, 0.00% Impervious, Inflow Depth = 0.78" for 2 Year event

Inflow = 117 cfs @ 12.18 hrs, Volume= 0.116 af

Outflow = 0.07cfs @ 16.52 hrs, Volume= 0.093 af, Atten=94%, Lag= 260.3 min
Discarded = 0.07 cfs @ 16.52 hrs, Volume= 0.093 af

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

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=653.68' @ 16.52 hrs Surf.Area= 3,047 sf Storage= 2,792 cf

Plug-Flow detention time= 428.7 min calculated for 0.093 af (80% of inflow)
Center-of-Mass det. time= 347.6 min ( 1,231.8 - 884.3 )

Volume Invert Avail.Storage Storage Description
#1 652.00' 29,160 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
652.00 274 0 0
654.00 3,573 3,847 3,847
656.00 5,157 8,730 12,577
658.00 7,533 12,690 25,267
658.50 8,040 3,893 29,160
Device Routing Invert Outlet Devices
#1  Primary 658.00' 4.0'long x 4.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.38 2.54 2.69 2.68 2.67 2.67 2.65 2.66 2.66
2.68 2.72 2.73 2.76 2.79 2.88 3.07 3.32

#2 Discarded 652.00' 1.020 in/hr Exfiltration over Surface area

iscarded OutFlow Max=0.07 cfs @ 16.52 hrs HW=653.68' (Free Discharge)
2=EXxfiltration (Exfiltration Controls 0.07 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=652.00" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond 308: Post Basin 308

Inflow Area = 1.780 ac, 0.00% Impervious, Inflow Depth = 1.60" for 10 Year event

Inflow = 267cfs@ 12.17 hrs, Volume= 0.238 af

Outflow = 0.10cfs@ 17.69 hrs, Volume= 0.142 af, Atten=96%, Lag= 331.4 min
Discarded = 0.10cfs @ 17.69 hrs, Volume= 0.142 af

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

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=654.76' @ 17.69 hrs Surf.Area= 4,174 sf Storage= 6,784 cf

Plug-Flow detention time= 508.1 min calculated for 0.141 af (59% of inflow)
Center-of-Mass det. time= 390.1 min ( 1,251.2 - 861.2)

Volume Invert Avail.Storage Storage Description
#1 652.00' 29,160 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
652.00 274 0 0
654.00 3,573 3,847 3,847
656.00 5,157 8,730 12,577
658.00 7,533 12,690 25,267
658.50 8,040 3,893 29,160
Device Routing Invert Outlet Devices
#1  Primary 658.00' 4.0'long x 4.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.38 2.54 2.69 2.68 2.67 2.67 2.65 2.66 2.66
2.68 2.72 2.73 2.76 2.79 2.88 3.07 3.32

#2 Discarded 652.00' 1.020 in/hr Exfiltration over Surface area

iscarded OutFlow Max=0.10 cfs @ 17.69 hrs HW=654.76" (Free Discharge)
2=Exfiltration (Exfiltration Controls 0.10 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=652.00" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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218-SKD-19 Oxbow Rd Oxford Type 11l 24-hr 100 Year Rainfall=6.80"
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Summary for Pond 308: Post Basin 308

Inflow Area = 1.780 ac, 0.00% Impervious, Inflow Depth = 3.35" for 100 Year event
Inflow = 581 cfs @ 12.16 hrs, Volume= 0.497 af

Outflow = 0.14 cfs @ 19.33 hrs, Volume= 0.204 af, Atten=98%, Lag=430.3 min
Discarded = 0.14 cfs @ 19.33 hrs, Volume= 0.204 af

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

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=656.62' @ 19.33 hrs Surf.Area= 5,891 sf Storage= 15,991 cf

Plug-Flow detention time= 528.5 min calculated for 0.203 af (41% of inflow)
Center-of-Mass det. time= 404.9 min ( 1,244.3 - 839.4 )

Volume Invert Avail.Storage Storage Description
#1 652.00' 29,160 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
652.00 274 0 0
654.00 3,573 3,847 3,847
656.00 5,157 8,730 12,577
658.00 7,533 12,690 25,267
658.50 8,040 3,893 29,160
Device Routing Invert Outlet Devices
#1  Primary 658.00' 4.0'long x 4.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.38 2.54 2.69 2.68 2.67 2.67 2.65 2.66 2.66
2.68 2.72 2.73 2.76 2.79 2.88 3.07 3.32

#2 Discarded 652.00' 1.020 in/hr Exfiltration over Surface area

iscarded OutFlow Max=0.14 cfs @ 19.33 hrs HW=656.62" (Free Discharge)
2=EXxfiltration (Exfiltration Controls 0.14 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=652.00" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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218-SKD-19 Oxbow Rd Oxford Type Il 24-hr 2 Year Rainfall=3.20"
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Summary for Pond 318: Post Basin 318

Inflow Area = 1.541 ac, 0.00% Impervious, Inflow Depth = 0.60" for 2 Year event

Inflow = 0.74 cfs @ 12.17 hrs, Volume= 0.077 af

Outflow = 0.07cfs @ 15.62 hrs, Volume= 0.075 af, Atten=91%, Lag= 207.0 min
Discarded = 0.07 cfs @ 15.62 hrs, Volume= 0.075 af

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

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=647.03' @ 15.62 hrs Surf.Area= 2,866 sf Storage= 1,511 cf

Plug-Flow detention time= 294.4 min calculated for 0.075 af (98% of inflow)
Center-of-Mass det. time= 281.8 min ( 1,180.5 - 898.7 )

Volume Invert Avail.Storage Storage Description
#1 646.00' 21,251 ¢f Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
646.00 55 0 0
648.00 5,490 5,545 5,545
650.00 6,703 12,193 17,738
650.50 7,348 3,513 21,251
Device Routing Invert Outlet Devices
#1  Primary 650.00' 4.0'long x 4.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.38 2.54 2.69 2.68 2.67 2.67 2.65 2.66 2.66
2.68 2.72 2.73 2.76 2.79 2.88 3.07 3.32

#2  Discarded 646.00' 1.020 in/hr Exfiltration over Surface area

iscarded OutFlow Max=0.07 cfs @ 15.62 hrs HW=647.03"' (Free Discharge)
2=EXxfiltration (Exfiltration Controls 0.07 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=646.00" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond 318: Post Basin 318

Inflow Area = 1.541 ac, 0.00% Impervious, Inflow Depth = 1.33" for 10 Year event
Inflow = 1.94 cfs @ 12.15 hrs, Volume= 0.171 af

Outflow = 011 cfs@ 15.99 hrs, Volume= 0.143 af, Atten=94%, Lag= 230.6 min
Discarded = 0.11cfs@ 15.99 hrs, Volume= 0.143 af

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

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=647.72' @ 15.99 hrs Surf.Area= 4,742 sf Storage= 4,137 cf

Plug-Flow detention time= 420.5 min calculated for 0.142 af (83% of inflow)
Center-of-Mass det. time= 348.9 min ( 1,219.9-871.0)

Volume Invert Avail.Storage Storage Description
#1 646.00' 21,251 ¢f Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
646.00 55 0 0
648.00 5,490 5,545 5,545
650.00 6,703 12,193 17,738
650.50 7,348 3,513 21,251
Device Routing Invert Outlet Devices
#1  Primary 650.00' 4.0'long x 4.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.38 2.54 2.69 2.68 2.67 2.67 2.65 2.66 2.66
2.68 2.72 2.73 2.76 2.79 2.88 3.07 3.32

#2  Discarded 646.00' 1.020 in/hr Exfiltration over Surface area

iscarded OutFlow Max=0.11 cfs @ 15.99 hrs HW=647.72"' (Free Discharge)
2=EXxfiltration (Exfiltration Controls 0.11 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=646.00" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)



4.50"

Printed 3/23/2021

Type Il 24-hr 10 Year Rainfall
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Pond 318: Post Basin 318
Hydrograph
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218-SKD-19 Oxbow Rd Oxford Type 11l 24-hr 100 Year Rainfall=6.80"

Prepared by S. J. Mullaney Engineering, Inc. Printed 3/23/2021
HydroCAD® 10.00-26 s/n 02755 © 2020 HydroCAD Software Solutions LLC

Summary for Pond 318: Post Basin 318

Inflow Area = 1.541 ac, 0.00% Impervious, Inflow Depth = 2.95" for 100 Year event
Inflow = 459cfs@ 12.14 hrs, Volume= 0.379 af

Outflow = 0.14 cfs@ 17.68 hrs, Volume= 0.213 af, Atten=97%, Lag= 332.1 min
Discarded = 0.14 cfs @ 17.68 hrs, Volume= 0.213 af

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

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=648.97' @ 17.68 hrs Surf.Area= 6,077 sf Storage= 11,139 cf

Plug-Flow detention time= 516.7 min calculated for 0.213 af (56% of inflow)
Center-of-Mass det. time= 399.3 min ( 1,246.1 - 846.8 )

Volume Invert Avail.Storage Storage Description
#1 646.00' 21,251 ¢f Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
646.00 55 0 0
648.00 5,490 5,545 5,545
650.00 6,703 12,193 17,738
650.50 7,348 3,513 21,251
Device Routing Invert Outlet Devices
#1  Primary 650.00' 4.0'long x 4.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.38 2.54 2.69 2.68 2.67 2.67 2.65 2.66 2.66
2.68 2.72 2.73 2.76 2.79 2.88 3.07 3.32

#2  Discarded 646.00' 1.020 in/hr Exfiltration over Surface area

iscarded OutFlow Max=0.14 cfs @ 17.68 hrs HW=648.97' (Free Discharge)
2=EXxfiltration (Exfiltration Controls 0.14 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=646.00" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)



6.80"

Printed 3/23/2021

Type Il 24-hr 100 Year Rainfall
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Pond 318: Post Basin 318
Hydrograph
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HydroCAD, TR-20, TR-55 Comparison

The following table summarizes the technical similarities and differences between these three
programs. Note that HydroCAD combines the most-used capabilities of TR-20 and TR-55, plus

many other techniques and features not provided by either program.

HydroCAD

Runoff | SCS unit hydrograph SCS unit hydrog'raph Tabular method derived from
methodology procedure (unlimited points) procedure (301 points) TR-20
Ramfaﬂ types | Extensive rainfall library plus | SCS type I, IA, 11 & 11T SCS type L IA, II & III
| user-defined storms
Umt SCS or Delmarva U.H., plus SCS Unit Hydrograph or user | SCS Unit Hydrograph only
hydrggraph user defined curves defined curve

‘ Curve number

1 lookup and weighting

Automatic curve number

Requires direct entry of
composite curve number

Automatic curve number
lookup and weighting

/| No restrictions

No restrictions

Reduced accuracy as CN
differs from 75

| All TR-55 methods plus
] common channel shapes,
| upland method, and CN

method

Contains no Tc calculations:
Requires direct entry of Tc

Calculates Tc for sheet,
shallow concentrated, &
channel] flow

| No restrictions

Must be greater than zero

Limited to .1 to 2 hrs

{ 1/10 minute or 1/600 hour

1/100 hour

Rounded to nearest step

1 Storage-indication method,

Storage-indication

| None None Must not differ by more than
factor of 5
racy | Within 1% of TR-20 “The standard” Within +25% of TR-20
ing | Storage-indication method with | Modified Att-Kin procedure No routing, separate tables
- | optional routing delay for travel times of 0 to 3
| (translation) hours

None, only estimates ponding

mass methods

dynamic storage-indication effects
method, or simultaneous
routing
Using actual inflow none Using standard hydrograph
hydrograph shape
| By plug-flow and center-of- not calculated not calculated

Automatic calculation for
'} simple and compound outlets

- = | pond dimensions or surface

Must be entered directly, no
calculations provided

n/a, no pond routing

Automatic calculation from

Direct entry only

n/a, no pond routing

| labels and background image

: curve ;
: ; | areas, plus direct entry
Automatic diversion of outflow | Separate “Divert” procedure n/a
from specified pond outlet(s) based on user-defined curve
1 Interactive, on-screen, with none none

= Automatically calculated as

“Batch mode” calculation of

Manual initiation of each

| required entire watershed calculation
- Gr 108 Full graphics to screen or none none
i 'c:ip‘abilii;ies‘_, | printer
. Reports | Automatic reports with Manual Manual
S ihaod 4o ] headings, graphics, ete.
Data Stofégei’.i Automatic by job name Manual Manual
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Section 12 - HydroCAD Fundamentals

Understanding HydroCAD

HydroCAD provides a number of techniques for the generation and routing of hydrographs. It also
provides many other related calculations, such as time of concentration, weighted curve numbers,
pond volumes, stage-discharge curves, etc. This broad range of capabilities allows a large number
of studies to be performed entirely within HydroCAD.

HydroCAD is a hydrograph routing model. It is designed specifically to handle time varying flows,
as required for pond design and other volume-sensitive calculations.

Certain calculations, such as channel backwater or pressurized pipe networks, are often analyzed
under constant flow conditions. This may require steady-state numerical techniques, rather than
a hydrograph routing system such as HydroCAD. Some projects may require the use of HydroCAD
to model the overall drainage system, combined with a steady-state analysis of specific components.
This is an unavoidable consequence of the different methodologies.

Although HydroCAD's sequence of operations is very flexible, its power is most easily understood
by viewing it in four phases.

Phase I - Construction of Routing Diagram

A diagram is constructed showing the functional components, or nodes, that make up the
watershed. The diagram shows the location of each node and how water is routed from one node
to another.

Phase II - Description of each Node

Each node is described in detail so that HydroCAD can calculate the outflow from each node once
the inflow is known.

Phase III- Calculation of flow through each Node

Calculations occur automatically whenever a report is selected. Starting at the upstream end of
the diagram and working downstream, HydroCAD calculates the outflow and other results for each
node. Multiple inflows are summed automatically. A minimal recalculation feature automatically
reuses the results of previous calculations where no changes have occurred.

Phase IV - Display and Examination of Results

Opening one or more report windows lets the user verify the behavior of the watershed. If any
changes are required, the user may modify the watershed, causing the calculations and reports to
be automatically updated.

s In practice, it is generally recommended that these phases be completed for each
node as it is added to the routing diagram. This allows the model to be fine-
tuned at an early stage, while the calculations are relatively easy to understand.
As the model becomes more complex, a single modeling error can have
widespread consequences, making it more difficult to locate.
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The Routing Diagram

The routing diagram shows the individual nodes that make up each project. The nodes are usually
connected by arrows that indicate how their outflows are routed. Multiple inflows are summed

automatically as required.!

Based on the routing diagram, HydroCAD is able to determine the correct sequence of calculations,
and then calculate the flows throughout the project. Routing calculations are automatically
updated as required. You can manipulate the diagram display with the main scroll bars, the tool

bar, the main menu, the palette, and the mouse.

Watershed components

Each drainage system is represented by a network of the following types of nodes:

® Subcatchment: A relatively homogenous area of land that typically drains into a reach
or pond. Each subcatchment generates a runoff hydrograph. A subcatchment may also be
used to account for the rain falling directly on the surface of a pond. A subcatchment cannot
be used to route an inflow hydrograph. Instead, use a subcatchment to calculate the runoff
and a separate reach to perform the routing.

® Pond: A pond, swamp, dam, catch basin, manhole, drywell, or other impoundment that
fills with water from one or more sources and empties in a manner determined by a weir,
culvert, or other outlet device(s). The outflow of each pond is determined by a hydrograph
routing calculation which attenuates and delays the peak flow. A pond may empty into a
reach or into another pond. An optional secondary outflow may be used to divert the
discharge from specific outlet devices and route them separately. A discarded outflow is
also available for outflows that are not subject to further routing, such as exfiltration.

® Catch Basin: A special type of pond that provides an insignificant amount of storage, but
otherwise has all the properties and capabilities of a pond. Since a catch basin has no
storage capability, it cannot detain or attenuation its inflow. However, the routing
calculations will determine the water surface level (headwater) at each point in time.

@ Reach: A uniform stream, channel, or pipe that conveys water from one point to another
and operates under open channel flow.? A reach may also be used to route an upstream
hydrograph through a subcatchment.®? The outflow of each reach is determined by a
hydrograph routing calculation. This generally delays and attenuates the peak flow. A
reach may be routed into a pond or into another reach.

e Link: A link may be used to 1) enter a hydrograph generated outside HydroCAD,
2) interconnect several routing diagrams, 3) scale a hydrograph, 4) split a hydrograph into
two components for independent routing, or 5) define a tidal tailwater elevation.

1 To sum multiple flows without performing a hydrograph routing, use an undescribed reach, pond, or link.

270 model a pipe under other flow conditions, including headwater and tailwater effects, use a catch basin or pond with

a culvert outlet. This applies to most culverted road crossings, manholes, and other impoundments that feed a pipe.

® When a reach drains a subcatchment along its length, it may be best modeled as a component of the subcatchment's

Tec calculation, rather than as an independent reach.
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Appendix A2: Runoff Curve Numbers

Table 2-2a  Runoff curve numbers for urban areas V

———
Curve numbers for
Cover description hydrologic soil gronp ———
Average percent
Cover type and hydrologic condition impervious area & A B C D
Fully developed urban areas (vegetation established)
Open space (lawns, parks, golf courses, cemeteries, etc.)3:
Poor condition (grass cover < 50%) 68 79 86 89
Fair condition (grass cover 50% t0 75%) ....cccccecrrecrmeeecrmracenren 49 69 79 84
Good condition (grass cover > 75%) 39 61 74 80
Impervious areas:
Paved parking lots, roofs, driveways, etc.
(excluding right-of-way) 98 98 98 98
Streets and roads:
Paved; curbs and storm sewers (excluding
right-of-way) 98 98 98 98
Paved; open ditches (including right-of-way) ......cccecervrennnns 83 89 92 93
Gravel (including right-of-way) 76 85 89 91
Dirt (including right-of-way) 72 82 87 89
Western desert urban areas:
Natural desert landscaping (pervious areas only) 4 ...........o...... 63 77 85 88
Artificial desert landscaping (impervious weed barrier,
desert shrub with 1- to 2-inch sand or gravel mulch
and basin borders) 96 96 96 96
Urban districts:
Commercial and business : 85 89 92 .9 95
Industrial 72 81 88 91 93
Residential districts by average lot size:
1/8 acre or less (town houses) 65 77 85 90 92
1/4 acre 38 61 75 83 87
1/3 acre 30 57 72 81 86
1/2 acre 25 54 70 80 85
1 acre 20 51 68 79 84
2 acres 12 46 65 77 82
Developing urban areas
Newly graded areas
(pervious areas only, no vegetation) & 77 86 91 94

Idle lands (CN’s are determined using cover types
similar to those in table 2-2¢).

1 Average runoff condition, and I, = 0.2S.

2 The average percent impervious area shown was used to develop the composite CN’s. Other assumptions are as follows: impervious areas are
directly conmected to the drainage system, impervious areas have a CN of 98, and pervious areas are considered equivalent to open space in
good hydrologic condition. CN’s for other combinations of conditions may be computed using figure 2-3 or 2-4.

3 CN’s shown are equivalent to those of pasture. Composite CN’s may be computed for other combinations of open space
cover type.

4 Composite CN's for natural desert landscaping should be computed using figures 2-3 or 2-4 based on the impervious area percentage
(CN = 98) and the pervious area CN. The pervious area CN’s are assurned equivalent to desert shrub in poor hydrologic condition.

5 Composite CN's to use for the design of temporary measures during grading and construction should be computed using figure 2-3 or 2-4
based on the degree of development (impervious area percentage) and the CN’s for the newly graded pervious areas.

This appendix reprinted from S.C.S. TR-55, revised 1986.
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Appendix A2: Runoff Curve Numbers (continued)

N

Table 2-2b  Runoff curve numbers for cultivated agricultural lands

———
Curve numbers for
Cover description hydrologic soil group
Hydrologic
Cover type Treatment & condition & A B C D
Fallow Bare soil — Ki4 86 91 94
Crop residue cover (CR) Poor 76 85 90 93
Good 74 83 88 90
Row crops Straight row (SR) Poor 72 81 88 91
Good 67 78 85 89
SR+ CR Poor 71 80 87 90
Good 64 75 82 85
Contoured (C) Poor 70 79 84 88
Good 65 75 82 86
C+CR Poor 69 78 83 87
Good 64 74 81 85
Contoured & terraced (C&T) Poor 66 74 80 82
Good 62 71 78 81
C&T+ CR Poor 65 73 79 81
Good 61 70 77 80
Small grain SR Poor 65 76 84 88
Good 63 75 83 87
SR + CR Poor : 64 75 83 86
Good 60 72 80 84
C Poor 63 74 82 85
Good 61 73 81 84
C+CR Poor 62 73 81 84
Good 60 72 80 83
C&T Poor 61 72 79 82
Good 59 70 78 81
C&T+ CR Poor 60 71 78 81
Good 58 69 71 80
Close-seeded SR Poor 66 Vi 85 89
or broadcast Good 58 72 81 85
legumes or C Poor 64 75 83 85
rotation Good 55 69 78 83
meadow C&T Poor 63 73 80 83
Good 51 67 76 80

1 Average runoff condition, and [,=0.2S

2 Crop residue cover applies only if residue is on at least 5% of the surface throughout the year.

3 Hydraulic condition is based on combination factors that affect infiltration and runoff, including (a) density and canopy of vegetative areas,
(b) amount of year-round cover, (¢) amount of grass or close-seeded legumes, (d) percent of residue cover on the land surface (good 2 20%),
and (e) degree of surface roughness.

Poor: Factors impair infiltration and tend to increase runoff.

Good: Factors encourage average and better than average infiltration and tend to decrease runoff.

This appendix reprinted from S.C.S. TR-55, revised 1986.
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Appendix A2: Runoff Curve Numbers (continued)

Table 2-2¢  Runoff curve numbers for other agricultural lands V
]

Curve numbers for

Cover description ———— hydrologic soil group
Hydrologic

Cover type condition A B C D
Pasture, grassland, or range—continuous Poor 68 79 86 89
forage for grazing. % Fair 49 69 79 84
Good 39 61 74 80
Meadow—continuous grass, protected from — 30 58 71 78

grazing and generally mowed for hay.
Brush—brush-weed-grass mixture with brush Poor 48 67 77 83
the major element. ¥ Fair 35 56 70 77
Good 304 48 65 73
Woods—grass combination (orchard Poor 57 73 82 86
or tree farm). ¥ Fair 43 65 76 82
Good 32 58 72 79
Woods. & Poor 45 66 7 83
Fair 36 60 73 79
Good 304 55 70 77
Farmsteads—buildings, lanes, driveways, —_ 59 74 82 86

and surrounding lots.

Average runoff condition, and I, = 0.2S.
2 Poor: <b0%) ground cover or heavily grazed with no mulch.
Fair: 50 to 75% ground cover and not heavily grazed.
Good: > 75% ground cover and lightly or only occasionally grazed.
3 Poor. <50% ground cover.
Fair: 50 to 75% ground cover.
Good: >T75% ground cover.
4 Actual curve number is less than 30; use CN = 30 for runoff computations.
5 CN’s shown were computed for areas with 50% woods and 50% grass (pasture) cover. Other combinations of conditions may be computed
from the CN’s for woods and pasture.
& Poor: Forest litter, small trees, and brush are destroyed by heavy grazing or regular burning. .
Fair: Woods are grazed but not burned, and some forest litter covers the soil.
Good: Woods are protected from grazing, and litter and brush adequately cover the soil.

This appendix reprinted from S.C.S. TR-55, revised 1986.
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Appendix A2: Runoff Curve Numbers (continued)

Table 2-2d  Runoff curve numbers for arid and semiarid rangelands V

Curve numbers for

Cover description hydrologic soil group
Hydrologic
Cover type condition 2/ AY B C D
Herbaceous—mixture of grass, weeds, and Poor 80 87 93
low-growing brush, with brush the Fair 71 81 89
minor element. Good 62 74 85
Oak-aspen—mountain brush mixture of oak brush, Poor 66 74 79
aspen, mountain mahogany, bitter brush, maple, Fair 48 57 63
and other brush. Good 30 41 48
Pinyon-juniper—pinyon, juniper, or both; Poor 75 85 89
grass understory. Fair 58 73 80
Good 41 61 71
Sagebrush with grass understory. Poor 67 80 85
Fair 51 63 - 70
Good 35 47 55
Desert shrub—major plants include saltbush, Poor 63 77 85 88
greasewood, creosotebush, blackbrush, bursage, Fair 55 72 81 86
palo verde, mesquite, and cactus. Good 49 68 79 84
1 Average runoff condition, and 1, = 0.2S. For range in humid regions, use table 2-2c.
2 Poor: <30% ground cover (litter, grass, and brush overstory).
Fair: 30 to 70% ground cover.
Good: > 70% ground cover.
3 Curve numbers for group A have been developed only for desert shrub.
This appendix reprinted from S.C.S. TR-55, revised 1986.
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Appendix B2: SCS Synthetic Rainfall Distributions

SCS Synthetic Rainfall Distributions

The highest peak discharges from small watersheds in
the United States are usually caused by intense, brief
rainfalls that may occur as distinct events or as part of
a longer storm. These intense rainstorms do not usu-
ally extended over a large area and intensities vary
greatly. One commnon practice in rainfall-runoff analy-
sis is to develop a synthetic rainfall distribution to use
in lieu of actual storm events. This distribution in-
cludes maximum rainfall intensities for the selected
design frequency arranged in a sequence that is critical
for producing peak runoff.

Synthetic rainfall distributions

The length of the most intense rainfall period contrib-
uting to the peak runoff rate is related to the time of
concentration (T,) for the watershed. In a hydrograph
created with NRCS procedures, the duration of rainfail
that directly contributes to the peak is about 170
percent of the T.. For example, the most intense 8.5-
minute rainfall period would contribute to the peak
discharge for a watershed with a T, of 5 minutes. The
most intense 8.5-hour period would contribute to the
peak for a watershed with a 5-hour T..

Different rainfall distributions can be developed for
each of these watersheds to emphasize the critical
rainfall duration for the peak discharges. However, to
avoid the use of a different set of rainfall intensities for
each drainage area size, a set of synthetic rainfall
distributions having “nested” rainfall intensities was
developed. The set “maxirmizes” the rainfall intensities
by incorporating selected short duration intensities
within those needed for longer durations at the same
probability level.

For the size of the drainage areas for which NRCS
usually provides assistance, a storm period of 24 hours
was chosen the synthetic rainfall distributions. The 24-
hour storm, while longer than that needed to deter-
mine peaks for these drainage areas, is appropriate for
determining runoff volumes. Therefore, a single storm
duration and associated synthetic rainfall distribution
can be used to represent not only the peak discharges
but also the runoff volumes for a range of drainage
area sizes.

SCS 24-hour rainfall distributions
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The intensity of rainfall varies considerably during a
storm as well as geographic regions. To represent
various regions of the United States, NRCS developed
four synthetic 24-hour rainfall distributions (I, IA, 1I,
and III) from available National Weather Service
(NWS) duration-frequency data (Hershfield 1061;
Frederick et al., 1977) or local storm data. Type IA is
the least intense and type II the most intense short
duration rainfall. The four distributions are shown in
figure B-1, and figure B-2 shows their approximate
geographic boundaries.

Types I and 1A represent the Pacific maritime climate
with wet winters and dry summers. Type Il represents
Gulf of Mexico and Atlantic coastal areas where tropi-
cal storms bring large 24-hour rainfall amounts. Type
II represents the rest of the country. For more precise
distribution boundaries in a state having more than
one type, contact the NRCS State Conservation Engi-
neer.

Additional rainfall informat_ibn is available on the
internet at Www.hydrocad.net/rainfall.htm :
L.~ ]

This appendix reprinted from S.C.S. TR-55, revised 1986.
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Appendix B2: SCS Rainfall Distributions (cont
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Rainfall
Distribution

Type I

Type 1A
— Type I
Type [11

Rainfall data sources

This section lists the most current 24-hour rainfail data
published by the National Weather Service (NWS) for
various parts of the country. Because NWS Technical
Paper 40 (TP-40) is out of print, the 24-hour rainfall
maps for areas east of the 105th meridian are included
here as figures B-3 through B-8. For the area generally
west of the 105th meridian, TP-40 has been superseded
by NOAA Atlas 2, the Precipitation-Frequency Atlas of
the Western United States, published by the National
Ocean and Atmospheric Administration.

East of 105th meridian

Hershfield, D.M. 1961. Rainfall frequency atlas of the
United States for durations from 30 minutes to 24
hours and return periods from 1 to 100 years. U.S.
Dept. Commerce, Weather Bur. Tech, Pap. No. 40.
Washington, DC. 155 p.

West of 105th meridian

Miller, J.F., R.H. Frederick, and R.J. Tracey. 1973.
Precipitation-frequency atlas of the Western United
States. Vol. I Montana; Vol. II, Wyoming; Vol IlI, Colo-
rade; Vol. IV, New Mexico; Vol V, Idaho; Vol. VI, Utah;
Vol. VII, Nevada; Vol. VIII, Arizona; Vol. IX, Washing-
ton; Vol. X, Oregon; Vol. XI, California. U.S. Dept. of

Commerce, National Weather Service, NOAA Atlas 2.
Silver Spring, MD.

Alaska

Miller, John F. 1963. Probable maximum precipitation
and rainfall-frequency data for Alaska for areas to 400
square miles, durations to 24 hours and return periods
from 1 to 100 years. U.S. Dept. of Commerce, Weather
Bur. Tech. Pap. No. 47. Washington, DC. 69 p.

Hawaii

Weather Burean. 1962. Rainfallfrequency atlas of the
Hawaiian Islands for areas to 200 square miles, dura-
tions to 24 hours and return periods from 1 to 100
years. U.S. Dept. Commerce, Weather Bur. Tech. Pap.
No. 43. Washington, DC. 60 p.

Puerto Rico and Virgin Islands

Weather Bureau. 1961. Generalized estimates of prob-
able maximum precipitation and rainfall-frequency
data for Puerto Rico and Virgin Islands for areas to 400
square miles, durations to 24 hours, and return periods
from 1 to 100 years. U.S. Dept. Commerce, Weather
Bur. Tech. Pap. No. 42. Washington, DC. 94 P.

This appendix reprinted from S.C.S. TR-55, revised 1986.
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NOTES & SPECIFICATIONS:
A EXISTING CONOITIONS!
1. THE LOCUS PROPERTY AT 19 OXOW ROAD IS IDENTWIED BY THE
amw ASSESSORS” AS MAP 9, FANCEL A2, ,wu cmuws :ua
HE. CORDEL WORCESTER
RS OF DERDS BooR 51728 PAGE 117
2. ZONING DISTRICT: SUBURBAN (RZ)
& Wi LocyS. FRRCRTHENES To0N Tours i A S e Tunts A
THE RESULT OF AN INSTRUMENT
SURVEY, e, suwum ar nzcmamc uu o~ m/v:/m:o nm
OXBOW-BOUNDARY AND EXIST TOPO.ONG,
9. ELEVATIONS ARE u;sm ON THE NORTH AMERICAN VERTICAL DATUM
88,

OF 1988 (KAVD

S ASUTING PARCELS, STRUCIURES AND SOL DATA WERE
DGWIOWED e 2172021 FRole INE OMLVE DATALAYERS F TN
OFCE OF GEODIAPHC, INFORUATION (UASSOIS). Ol CGuONMENL T4 OF

WASSACHUSETTS INFGRMATION TECHNOLOGY DIV
FROM RECORD (NTORMATION AND ARE NOT
wwmm-n m ST OF AR
STRUCTURES, UTUITIES. £TC. IS NOT WIENDED OR

-
<
E

7. THE OxFORD OONSERIATIN COMMSSION, 19SUED 4 NEGATE
DETERNIATION OF TY FOR THE LOCUS PROPERTY ON
T 4/2007 700 . FRGPOSED EARTH REMCVAL PAOVECT.

a ION OF THIS SITE CONTAIS A MASSACHUSE
ucmnurw O EvmOWENTAG. PROTECTIN (DEF) FUBLIC WATER
Y 00 AGUCERPRORGIVE 2006, PER MASSR A TiLAES
As ur m/ly/l

940 PoRdGe o s STE 15 WA W SRONE DR 11000

ZONE A (ANEA OF 106 YTAR FLOOD), PR THE FENA FLODD
RRiSE RATE VASS o0, DaE U O DA
COMMUNITY=PANEL NG 25027COTBIE, EFFECTIVE 77472011,

10 40 RORTIN OF THIS STE CONTNS CERTIIED VERWAL POCLS PER
THE MASSACHUSETTS NATURAL HERITACE d ENDANCERED SPECIES
PROGRAN (WHESP) ATLAS 147H EDVTION EFFECTIVE B/1/2017,

1. HO EORTON OF TS SIE LIS AN NULSP FRIGRITY HASITAT OF

S WOR CONTAINS ANY SPECIES OF SPECIAL CONCERN
B ATAS NOTFD ABOVE,

12, NO PORTION OF THIS SITE IS MTHIN AN AREA OF CRIICAL
ENVIRONHENTAL CONCERN.

13 BEAMPIMY CoNTAMS A QOU AT LMD Y CA0.ECT
HE TY OWNER WAS ISSUED 4
FOR EARTH REMOVAL BY THE OXFORD B
573/3000, TiE RERAT WAS REVONED Py 2004 IE BOMRD, >
SELECTMEN ISSUED A VIOLATKN LETTER DATED 61,/2004 NO)
FoLLowNe NS
CONDUCTING OPERATIONS DUTSIDE OF THE SPECIFIED DAYS AND
THES.
2} MO OUARTERLY REPORTS WAVE BEEN RECEIED BY THE TOWN
SINGE THE FROVECT'S INCEPTION,
3} NO SAMITARY FACKINES ON THE SITE,
4} NO GATES OR FENCING 70 SECURE THE SITE.

3

CONSTRUCTION ME THODOLOGIES

L ALL WORK, WATERIALS, AND APPURTENANCES SHALL BE W
ACCORDANCE WITH COMMONWEALTH OF MASSACHUSETTS AND TOWN
OF OXAORD RECUREWENTS.

2 THE CONTRACTOR SHALL CAUL OIG ST (811) AVD DBTAIN A DN
OF 72 HOURS N ADVANCE OF
ACL SITE EXPLORATION OR IMTIATION OF CONSTRUCTION,
AS REOLIRED BY (AW,
3 CONSTRUCTON ACTVITIES SHALL NOT RESULT IN THE INTERRUPTION
OF UDUTIES OR ACCESS 70 ADUCENT STES.

4 eROR 10 CONSTIVTON, EXSTND OFTCOTE ATEAS, (DRATUAGE
PAVEMENT. VEGETATION) SHOLD B INSPECTED AND THER
WOTED AND/OR  PHOTOGRAPHED,

5 IML TOWN OF QXFORD FIRE CHIEX SHALL BE NOTEILD OF ANY.

ACOORD;
VARG M3 o OF CoronD REGAADGES.

OMVER ACCEPTS RESPONSIENITY FOR WORK AND MATERIALS WITHIN
THE SCOPE OF THIS PLA

€. PROPOSED CONDITIONS

1. THE ONNER/APPLICANT PROPOSES 10 COMPLETE THE EARTH
SEDVAL CPERATION STARTED B INE PREVCUS PROPEATY OUNER.
PER THE TOWN OF DIFORD ZONING BYLAW CHAPTER xW (EARTH.
PENOVAL) A SPECIAL PERLUT % RE GO Faou e B0uRo oF
SELLCTUEN FOR EARTH REOVAL. THE CURRENT OWER /.
ANT INTENDS MOLATIONS REFERLNCED iV
B CONARNS NOTE A3 ABOVE,

2. THE PROPOSED GRADING DEPICTED RESULTS IV THE REMOVAL OF
475,000 C.Y, EARTHEN NATERIAL,

3 PER THE EXCMPTION SPECIFIED I TOWN OF OXFORD ZOMNG BYLAWS,
CHAPTER XViil $9.0, AN EARTH REMOVAL PERWIT IS NOT REQUIRED

THE FOLLOWING THE EARTH REWDVAL THE PROIRTY IS INTENOED T0
BE DEVELOPED AS RESIDENTUL DWELLNGS TWE FUTL)
DEVELOPMENT WL REQURE ADDITIONAL SOR EVALUATION TESTIVG.

TS PLAN PROSOSES 370 4G, OF ST ALTERA
DISTURBANCE. ACRE AT
O THE U.S. EPA OF A "NOTICE OF IN]

DISCRARGES ASSOCIATED W7 CONSTRUCTION ACTIVITY UNDE)
NATIONAL POLLUTION DISCHARGE SYSTEM (NPDES) GENERAL emar-

-

)

. UTLIMES:

3

5 PLRFORMED HYDROLOGC

oREP CORDANTE WD+
A BTSETTS S TOMMAATER MANAGEMENT POLICY REQIEMENTS.

PROPOSED CONDITION

=

~

=

“

A STRUCIURES SHALL B CAPABLE OF AASHTO NS~20 LOADNG
FOR THE CONDITION. SHDMY,

DIE DRAWAGE SYSTEN SHALL BE WSTALLED FROW THE
DOMSTREAM EVD UP.  SEDMENT SWALL NOT BL ALLOWED 10
LR O S AR!AS AT SiAL o B duoNeD o

LANDSCAPING:
JMMEDIATELY, FOLLOWNG GRADIG ALL DISTURBED AREAS, ML BE
D AND SE! UR AS SOON AS

EDED. LAND:
70 FROVDE FEUARENT STAGIZATON oF DSTURSFD

[MISHED SOE SLOPES Siats, NOT XCEED A SLOPE OF THG FEET
NORIZONTAL TO ONE FOOT VERTIC

BANKNGS WIN SLOPES GREATER. DIAN 31 SHaLL BE FLANTED W
WELL=ROOTED, LDW=GROWNG FL,

YN EERNANENT STABLZATON 15 80T WWEDIAICLY FUSSIELE OUE
TON SiALL BE PROVIDED

05 28 E0 400D CHES OF HAY MULCH
WEICHTED WTH BRANGHE:

AT A% SHETIES AT USED FOR NOLEH MUST BE
FREE OF WEED SEED.

A NOUMUR OF 4* TOPSOIL SHALL BE PLACED AND NS SURFACE
SHODTHED TO THE SFECIED GRADES.

CONTIACTOR SYALL UTUIZE A VARIETY OF SLOPE STABUZATON
METIODS AND NATERALS, WHCH SHULL BE S
OIS, EROSIN CONTAGE L AMKELS, 08 WIAT AAVAT (0
SHUCAR PRODUCTS) SHAtt GE AVARABLE oW STE

TO ENSURE A DENSE, SUCCESON GROWTH, SEED MXTURE TYPE *C™
IS REGURED ON ALL DISTURBED SURFAGES.

USED I8 THE AMOUNTS PRESCRIBED 0N

EAR T s £ SRTCAL W ESTABLISNG PROPER RoTATE
COVIR. YET, CARE SHOULD BE TANEW 70 PREVENT OVER

APPLICATION,

THE USE OF HERBICIDES 1S STRONGLY DISCOURACED.

CONTRACTOR SHALL PROVIDE SUFTICIENT WATER AND/DR IRRIGATION.
TR A e s WEERS ook THE OATE O PTG D
A5 REQUIRED 10 OBTAIN THE WINIMUM STANDARDS FOR LAWN
SURFACE STABAIZATION.

GRASS AND SLOPE COVER:

AL DISTARBED AREAS, INCLUDWS SLOPES 4ND THE STOR MATER
BASHS, ULl BE GRADED AND STABLIZED BY PLNTNG OR
SRER WD s SHows 08 SPECHED oo e STE PLNE

LOAM ACIDITY SHALL 8E JousTeD, 10 4 1t o 6.5
R GOE AT e ATE OF 5 8% PER 000 S0
FEET, [ NECESSARY.

ORGANIC-SLOW RELEASE FIRTLIZER OF A TYPL 5-2-2 APPLID AT
ARATE OF 50 105, PER 50O SGUARE FEET.

RAKE A SEED BID USNG A YORK RAKE OR HAND RAXWG T
P Pt O 5 THOROOGHL Y WeBRPoAA TG LAE AVD
FERTLIZER.

SEEDING MAY DE PERFORMID BY HAND, OR BY MECHANICAL OR

TRACTOR MOUNTED SPREADER, HYDRG STEDING 1S RECOMMENDED,
SEEORD BEFORT ARRK 13 OR ATIER NOUEWSER 1 SALL BE

HeaPauitD BTV THSE DATES i A

20 COVERACE, OFTEMUNED BY SURFACE AREe HAS NOT

acouRRE THE SURFACE AREA HAS ERODED OR BECOME.

ey

MAND SEEDING:
SEED SHALL BE APPLIED BY HAND OR 8Y BROADCAST SPREADER.
TO PROVIDE A UNIFORM DISTRIBUTION OF SEED.

4L BF LOVILY RAKED WTD 4 DEFTY OF 1/7" - 1% MM

SEED SHA
ALL RANNG TO BF PERPENDICULAR TO THE

SEED (570 BE ROULD WIN 4 WATER BALLAST ROLR 10 ENSURE
CONTACT OF SEED W 0D NOY COMPATT SO,

AREA SHALL BE MULCHED USING SEED=FREE STRAW TO
ADEQUATELY COVER THE AREA 70 A DEPTH OF 1/3” = 1%
ENSURING A UNFORI COVER OF 75T GF THE SURFACE AREA.

MULGH SALL BE SCCURCD Y MEANS OF SECURED LaNDSEAPE
(BRI, £ A
L ENSURE ADEQUATE COVER
UNTA THE SURFACE HAS GROWN TO S0 GERMNATION OR
ACCGRONG T0 THE NANUFAGTURER'S INSTRUCTIONS,

HYDRO SEEDING:

HYDRQ SEEDING IS ENCOURAGED FOR ALL AREAS, ESPECIALLY FOR
LARCE AREAS AN STEER SLOPES.

HYDRO SEEOING SMALL BE PERFORMED I A SINGLE UNFORM LAYER,

A TRACK EQUIPPED MACHINE SHALL TRAVEL PERPENDICULAR TD
ANE SO 10 PROMDE CouPACT PRESSIONS For

ACTED SURFAGE
SEEOING 70 CATCH, “SHALL MU OF
THREE (3} FEET m CaNTER mR THE TOTAL LENGTH or mr soPE.
APPLICATION RATES ON SLOPES GRIATER THAN 31 (HORIZONTAL TO
VERDICAL) SHALL HAVE A MIIMUN SEEDING RATE OF 4 L8S. /
1000 5.

4 AATEX O lBE TACIIER StaLL BE USTD O Mt AREAS 47

T RATE RECOM) (AU

OF TACNINIER FER 500 OAL

FERTUITER AND LINE WAY BE INCORPORATED I
Lo T ayeS ang e BENBIED, PR ALY (-
PERITTED BY THE ORDERS OF CONDITIONS OMLY).

SEED MIXTURE TYPE G*

SEED WIXTUAES FOR SLOPED ARFAS SHAIL CONSST OF A
STANDARD CONSIRIATION W0 CONFORUNG 1o THE

5. NATURAL RESOURCES
iAo SeaE (uncS) G

MINTHUM SEED COMPOSITION, 8Y. TOTAL WEIGHT OF MIK, SHALL
WCLUE:  20% AMNUAL R, (5K AED ToP FESCUE, 10X WHITE
COVER, S¥ LADNA CLOVER, AND 5T CROWN.

40X 0F THC TOTAL MUK BY WEIGHT, SHUALL CONSST
O A e O S v, S

SEED SHALL BE APPLIED AT A RATE OF { LBS. PER 1,000 SQUARE

ALL STED SHALL BE OF THE PREVOUS YEAR'S CROP AND SHALL
HAVE A QUANTIRED LIXTURE ANALYSIS ATTACHED.

NO MORE THAN 10X OF TOTAL MIXTURE SHALL CONSIST OF WEED
STED SPECTES,

CRITERIA FOR EVALUATION

2F CUSORD 204NiC GYANS 1 (EARDS REUOUAL)

la.d ran E‘RVN REMOVAL OPELRA| FEET OF A wAY
T 250 FECT OF A, ATLDNG. D OAD. O SAFCRIEN

Mm: 10 BE REASNABLY SATSIED AT SUGH OPERATIONS WL

R(MOVAL PERUT REFERENCED N NOTE ALY CONTANED ORERATONS

ABOVE.  THE PROPOSED CRADING DEPICIED
BT oA 18 0 RetRa W
PERIT.

THE SETBACKS ON THE PREVIDUS

HORES: 1. LONGTUOWAL SLOPE 10 MATCH ESETNG GRADES:
2 CONSTRUCTION FOR ACCESS DRVE 10 BASH.

GRAVEL ACCESS WAY

STA 13030 70 DD OF DAVE

FOREBA Y DIKE DETAIL

207 10 sour
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w7 10 seuie.

A oo wwexs
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STABRITE LOVER PORTION OF ™~
09 RUETATELY PN

REFERINCE SII. 449110 OSON 200 CANTHYORE SECTON 201=308
Jsiro susa i isiiilatus CousIRICHL SEots 119 £R0SON Lars A0 BAES
‘REQAREMENTS. ConmoL M

AADHTD DIMEN 700 MATERAL

MATERIL:

FILL SEQUENCE

HOT T0 SCALE

RP-RIP, T BROAD

Pstans commors
EQu: 10 WRAA

comaL
phictans
DVERLAP & ANCHOR PER NARUFACTIAER'S E0e

s
TR BLAaE

¥¥Fon vse micnr suope pcens 3% 4w S oW 0v 5

2, wcarasc

Iz pLa.
P-RAn DEPT M 10 16° FOR A DTAYEE O 2 FLLT £AEAY
CHEK DAN AND A5 EHOUN O ST PLAN.

160 FEET OF SWALE PO 2EVE AS

REINFORCED RIP—RAP SWALE s w scue

STORMWATER BASIN LINER /GERM

PHASE 1 PHASE 2

WIATE EXcAvATOY

NOT 10 SCALE

100L8. RY

RAP_SPECIFICATIONS:

L ML STONE Sl 8 OLEAN DUADLE ANGUAR STONE
LEEPNG D4E FOLLOM

VOLUSE P
STV SITE N OF DEIGHT SUALLER MiA% GVEN STE 3 e pTER BLANKET NEED NOT BE
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NOTES & SPECIFICATIONS:
A EXISTING CONOITIONS!
1. THE LOCUS PROPERTY AT 19 OXOW ROAD IS IDENTWIED BY THE
amw ASSESSORS” AS MAP 9, FANCEL A2, ,wu cmuws :ua
HE. CORDEL WORCESTER
RS OF DERDS BooR 51728 PAGE 117
2. ZONING DISTRICT: SUBURBAN (RZ)
& Wi LocyS. FRRCRTHENES To0N Tours i A S e Tunts A
THE RESULT OF AN INSTRUMENT
SURVEY, e, suwum ar nzcmamc uu o~ m/v:/m:o nm
OXBOW-BOUNDARY AND EXIST TOPO.ONG,
9. ELEVATIONS ARE u;sm ON THE NORTH AMERICAN VERTICAL DATUM
88,

OF 1988 (KAVD

S ASUTING PARCELS, STRUCIURES AND SOL DATA WERE
DGWIOWED e 2172021 FRole INE OMLVE DATALAYERS F TN
OFCE OF GEODIAPHC, INFORUATION (UASSOIS). Ol CGuONMENL T4 OF

WASSACHUSETTS INFGRMATION TECHNOLOGY DIV
FROM RECORD (NTORMATION AND ARE NOT
wwmm-n m ST OF AR
STRUCTURES, UTUITIES. £TC. IS NOT WIENDED OR

-
<
E

7. THE OxFORD OONSERIATIN COMMSSION, 19SUED 4 NEGATE
DETERNIATION OF TY FOR THE LOCUS PROPERTY ON
T 4/2007 700 . FRGPOSED EARTH REMCVAL PAOVECT.

a ION OF THIS SITE CONTAIS A MASSACHUSE
ucmnurw O EvmOWENTAG. PROTECTIN (DEF) FUBLIC WATER
Y 00 AGUCERPRORGIVE 2006, PER MASSR A TiLAES
As ur m/ly/l

940 PoRdGe o s STE 15 WA W SRONE DR 11000

ZONE A (ANEA OF 106 YTAR FLOOD), PR THE FENA FLODD
RRiSE RATE VASS o0, DaE U O DA
COMMUNITY=PANEL NG 25027COTBIE, EFFECTIVE 77472011,

10 40 RORTIN OF THIS STE CONTNS CERTIIED VERWAL POCLS PER
THE MASSACHUSETTS NATURAL HERITACE d ENDANCERED SPECIES
PROGRAN (WHESP) ATLAS 147H EDVTION EFFECTIVE B/1/2017,

1. HO EORTON OF TS SIE LIS AN NULSP FRIGRITY HASITAT OF

S WOR CONTAINS ANY SPECIES OF SPECIAL CONCERN
B ATAS NOTFD ABOVE,

12, NO PORTION OF THIS SITE IS MTHIN AN AREA OF CRIICAL
ENVIRONHENTAL CONCERN.

13 BEAMPIMY CoNTAMS A QOU AT LMD Y CA0.ECT
HE TY OWNER WAS ISSUED 4
FOR EARTH REMOVAL BY THE OXFORD B
573/3000, TiE RERAT WAS REVONED Py 2004 IE BOMRD, >
SELECTMEN ISSUED A VIOLATKN LETTER DATED 61,/2004 NO)
FoLLowNe NS
CONDUCTING OPERATIONS DUTSIDE OF THE SPECIFIED DAYS AND
THES.
2} MO OUARTERLY REPORTS WAVE BEEN RECEIED BY THE TOWN
SINGE THE FROVECT'S INCEPTION,
3} NO SAMITARY FACKINES ON THE SITE,
4} NO GATES OR FENCING 70 SECURE THE SITE.

3

CONSTRUCTION ME THODOLOGIES

L ALL WORK, WATERIALS, AND APPURTENANCES SHALL BE W
ACCORDANCE WITH COMMONWEALTH OF MASSACHUSETTS AND TOWN
OF OXAORD RECUREWENTS.

2 THE CONTRACTOR SHALL CAUL OIG ST (811) AVD DBTAIN A DN
OF 72 HOURS N ADVANCE OF
ACL SITE EXPLORATION OR IMTIATION OF CONSTRUCTION,
AS REOLIRED BY (AW,
3 CONSTRUCTON ACTVITIES SHALL NOT RESULT IN THE INTERRUPTION
OF UDUTIES OR ACCESS 70 ADUCENT STES.

4 eROR 10 CONSTIVTON, EXSTND OFTCOTE ATEAS, (DRATUAGE
PAVEMENT. VEGETATION) SHOLD B INSPECTED AND THER
WOTED AND/OR  PHOTOGRAPHED,

5 IML TOWN OF QXFORD FIRE CHIEX SHALL BE NOTEILD OF ANY.

ACOORD;
VARG M3 o OF CoronD REGAADGES.

OMVER ACCEPTS RESPONSIENITY FOR WORK AND MATERIALS WITHIN
THE SCOPE OF THIS PLA

€. PROPOSED CONDITIONS

1. THE ONNER/APPLICANT PROPOSES 10 COMPLETE THE EARTH
SEDVAL CPERATION STARTED B INE PREVCUS PROPEATY OUNER.
PER THE TOWN OF DIFORD ZONING BYLAW CHAPTER xW (EARTH.
PENOVAL) A SPECIAL PERLUT % RE GO Faou e B0uRo oF
SELLCTUEN FOR EARTH REOVAL. THE CURRENT OWER /.
ANT INTENDS MOLATIONS REFERLNCED iV
B CONARNS NOTE A3 ABOVE,

2. THE PROPOSED GRADING DEPICTED RESULTS IV THE REMOVAL OF
475,000 C.Y, EARTHEN NATERIAL,

3 PER THE EXCMPTION SPECIFIED I TOWN OF OXFORD ZOMNG BYLAWS,
CHAPTER XViil $9.0, AN EARTH REMOVAL PERWIT IS NOT REQUIRED

THE FOLLOWING THE EARTH REWDVAL THE PROIRTY IS INTENOED T0
BE DEVELOPED AS RESIDENTUL DWELLNGS TWE FUTL)
DEVELOPMENT WL REQURE ADDITIONAL SOR EVALUATION TESTIVG.

TS PLAN PROSOSES 370 4G, OF ST ALTERA
DISTURBANCE. ACRE AT
O THE U.S. EPA OF A "NOTICE OF IN]

DISCRARGES ASSOCIATED W7 CONSTRUCTION ACTIVITY UNDE)
NATIONAL POLLUTION DISCHARGE SYSTEM (NPDES) GENERAL emar-

-

)

. UTLIMES:

3

5 PLRFORMED HYDROLOGC

oREP CORDANTE WD+
A BTSETTS S TOMMAATER MANAGEMENT POLICY REQIEMENTS.

PROPOSED CONDITION

=

~

=

“

A STRUCIURES SHALL B CAPABLE OF AASHTO NS~20 LOADNG
FOR THE CONDITION. SHDMY,

DIE DRAWAGE SYSTEN SHALL BE WSTALLED FROW THE
DOMSTREAM EVD UP.  SEDMENT SWALL NOT BL ALLOWED 10
LR O S AR!AS AT SiAL o B duoNeD o

LANDSCAPING:
JMMEDIATELY, FOLLOWNG GRADIG ALL DISTURBED AREAS, ML BE
D AND SE! UR AS SOON AS

EDED. LAND:
70 FROVDE FEUARENT STAGIZATON oF DSTURSFD

[MISHED SOE SLOPES Siats, NOT XCEED A SLOPE OF THG FEET
NORIZONTAL TO ONE FOOT VERTIC

BANKNGS WIN SLOPES GREATER. DIAN 31 SHaLL BE FLANTED W
WELL=ROOTED, LDW=GROWNG FL,

YN EERNANENT STABLZATON 15 80T WWEDIAICLY FUSSIELE OUE
TON SiALL BE PROVIDED

05 28 E0 400D CHES OF HAY MULCH
WEICHTED WTH BRANGHE:

AT A% SHETIES AT USED FOR NOLEH MUST BE
FREE OF WEED SEED.

A NOUMUR OF 4* TOPSOIL SHALL BE PLACED AND NS SURFACE
SHODTHED TO THE SFECIED GRADES.

CONTIACTOR SYALL UTUIZE A VARIETY OF SLOPE STABUZATON
METIODS AND NATERALS, WHCH SHULL BE S
OIS, EROSIN CONTAGE L AMKELS, 08 WIAT AAVAT (0
SHUCAR PRODUCTS) SHAtt GE AVARABLE oW STE

TO ENSURE A DENSE, SUCCESON GROWTH, SEED MXTURE TYPE *C™
IS REGURED ON ALL DISTURBED SURFAGES.

USED I8 THE AMOUNTS PRESCRIBED 0N

EAR T s £ SRTCAL W ESTABLISNG PROPER RoTATE
COVIR. YET, CARE SHOULD BE TANEW 70 PREVENT OVER

APPLICATION,

THE USE OF HERBICIDES 1S STRONGLY DISCOURACED.

CONTRACTOR SHALL PROVIDE SUFTICIENT WATER AND/DR IRRIGATION.
TR A e s WEERS ook THE OATE O PTG D
A5 REQUIRED 10 OBTAIN THE WINIMUM STANDARDS FOR LAWN
SURFACE STABAIZATION.

GRASS AND SLOPE COVER:

AL DISTARBED AREAS, INCLUDWS SLOPES 4ND THE STOR MATER
BASHS, ULl BE GRADED AND STABLIZED BY PLNTNG OR
SRER WD s SHows 08 SPECHED oo e STE PLNE

LOAM ACIDITY SHALL 8E JousTeD, 10 4 1t o 6.5
R GOE AT e ATE OF 5 8% PER 000 S0
FEET, [ NECESSARY.

ORGANIC-SLOW RELEASE FIRTLIZER OF A TYPL 5-2-2 APPLID AT
ARATE OF 50 105, PER 50O SGUARE FEET.

RAKE A SEED BID USNG A YORK RAKE OR HAND RAXWG T
P Pt O 5 THOROOGHL Y WeBRPoAA TG LAE AVD
FERTLIZER.

SEEDING MAY DE PERFORMID BY HAND, OR BY MECHANICAL OR

TRACTOR MOUNTED SPREADER, HYDRG STEDING 1S RECOMMENDED,
SEEORD BEFORT ARRK 13 OR ATIER NOUEWSER 1 SALL BE

HeaPauitD BTV THSE DATES i A

20 COVERACE, OFTEMUNED BY SURFACE AREe HAS NOT

acouRRE THE SURFACE AREA HAS ERODED OR BECOME.

ey

MAND SEEDING:
SEED SHALL BE APPLIED BY HAND OR 8Y BROADCAST SPREADER.
TO PROVIDE A UNIFORM DISTRIBUTION OF SEED.

4L BF LOVILY RAKED WTD 4 DEFTY OF 1/7" - 1% MM

SEED SHA
ALL RANNG TO BF PERPENDICULAR TO THE

SEED (570 BE ROULD WIN 4 WATER BALLAST ROLR 10 ENSURE
CONTACT OF SEED W 0D NOY COMPATT SO,

AREA SHALL BE MULCHED USING SEED=FREE STRAW TO
ADEQUATELY COVER THE AREA 70 A DEPTH OF 1/3” = 1%
ENSURING A UNFORI COVER OF 75T GF THE SURFACE AREA.

MULGH SALL BE SCCURCD Y MEANS OF SECURED LaNDSEAPE
(BRI, £ A
L ENSURE ADEQUATE COVER
UNTA THE SURFACE HAS GROWN TO S0 GERMNATION OR
ACCGRONG T0 THE NANUFAGTURER'S INSTRUCTIONS,

HYDRO SEEDING:

HYDRQ SEEDING IS ENCOURAGED FOR ALL AREAS, ESPECIALLY FOR
LARCE AREAS AN STEER SLOPES.

HYDRO SEEOING SMALL BE PERFORMED I A SINGLE UNFORM LAYER,

A TRACK EQUIPPED MACHINE SHALL TRAVEL PERPENDICULAR TD
ANE SO 10 PROMDE CouPACT PRESSIONS For

ACTED SURFAGE
SEEOING 70 CATCH, “SHALL MU OF
THREE (3} FEET m CaNTER mR THE TOTAL LENGTH or mr soPE.
APPLICATION RATES ON SLOPES GRIATER THAN 31 (HORIZONTAL TO
VERDICAL) SHALL HAVE A MIIMUN SEEDING RATE OF 4 L8S. /
1000 5.

4 AATEX O lBE TACIIER StaLL BE USTD O Mt AREAS 47

T RATE RECOM) (AU

OF TACNINIER FER 500 OAL

FERTUITER AND LINE WAY BE INCORPORATED I
Lo T ayeS ang e BENBIED, PR ALY (-
PERITTED BY THE ORDERS OF CONDITIONS OMLY).

SEED MIXTURE TYPE G*

SEED WIXTUAES FOR SLOPED ARFAS SHAIL CONSST OF A
STANDARD CONSIRIATION W0 CONFORUNG 1o THE

5. NATURAL RESOURCES
iAo SeaE (uncS) G

MINTHUM SEED COMPOSITION, 8Y. TOTAL WEIGHT OF MIK, SHALL
WCLUE:  20% AMNUAL R, (5K AED ToP FESCUE, 10X WHITE
COVER, S¥ LADNA CLOVER, AND 5T CROWN.

40X 0F THC TOTAL MUK BY WEIGHT, SHUALL CONSST
O A e O S v, S

SEED SHALL BE APPLIED AT A RATE OF { LBS. PER 1,000 SQUARE

ALL STED SHALL BE OF THE PREVOUS YEAR'S CROP AND SHALL
HAVE A QUANTIRED LIXTURE ANALYSIS ATTACHED.

NO MORE THAN 10X OF TOTAL MIXTURE SHALL CONSIST OF WEED
STED SPECTES,

CRITERIA FOR EVALUATION

2F CUSORD 204NiC GYANS 1 (EARDS REUOUAL)

la.d ran E‘RVN REMOVAL OPELRA| FEET OF A wAY
T 250 FECT OF A, ATLDNG. D OAD. O SAFCRIEN

Mm: 10 BE REASNABLY SATSIED AT SUGH OPERATIONS WL

R(MOVAL PERUT REFERENCED N NOTE ALY CONTANED ORERATONS

ABOVE.  THE PROPOSED CRADING DEPICIED
BT oA 18 0 RetRa W
PERIT.

THE SETBACKS ON THE PREVIDUS

HORES: 1. LONGTUOWAL SLOPE 10 MATCH ESETNG GRADES:
2 CONSTRUCTION FOR ACCESS DRVE 10 BASH.

GRAVEL ACCESS WAY

STA 13030 70 DD OF DAVE

FOREBA Y DIKE DETAIL

207 10 sour
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09 RUETATELY PN

REFERINCE SII. 449110 OSON 200 CANTHYORE SECTON 201=308
Jsiro susa i isiiilatus CousIRICHL SEots 119 £R0SON Lars A0 BAES
‘REQAREMENTS. ConmoL M

AADHTD DIMEN 700 MATERAL

MATERIL:

FILL SEQUENCE

HOT T0 SCALE

RP-RIP, T BROAD

Pstans commors
EQu: 10 WRAA

comaL
phictans
DVERLAP & ANCHOR PER NARUFACTIAER'S E0e

s
TR BLAaE

¥¥Fon vse micnr suope pcens 3% 4w S oW 0v 5

2, wcarasc

Iz pLa.
P-RAn DEPT M 10 16° FOR A DTAYEE O 2 FLLT £AEAY
CHEK DAN AND A5 EHOUN O ST PLAN.

160 FEET OF SWALE PO 2EVE AS

REINFORCED RIP—RAP SWALE s w scue

STORMWATER BASIN LINER /GERM

PHASE 1 PHASE 2

WIATE EXcAvATOY

NOT 10 SCALE

100L8. RY

RAP_SPECIFICATIONS:

L ML STONE Sl 8 OLEAN DUADLE ANGUAR STONE
LEEPNG D4E FOLLOM

VOLUSE P
STV SITE N OF DEIGHT SUALLER MiA% GVEN STE 3 e pTER BLANKET NEED NOT BE
e oo COMPACTED, BUT SHALL BE CRADED T0 A
018 2 UNFORM THICKMESS OF 12,
718 o 1O EXCELD 0%

STONES, BOVLDERS, SANDSTONE OR SIHAR
ST o REATVELY T S0 St NoT B
ACCEPTABLE,

PP=RAD DIV Al YOO8 EXTZND .
157 Goien . pom: S0és on PER

R

IHSTALL CONTMUOS ERDSION CONTROL FABAIC
EGUAL 76 WRAR) 700%, ERDSION CONTRO FABRIG,
DVERLAP & ANCHDR PER MAMUTACTURER'S SPECS.

oA

EXCAVATION SEQUENCE

2 TE RP-RAP Sl BE UNDERLATED W4 A
FLIER BLAMKET CONSSTWG OF
BIAVEL WY KO STOHES OV oSy

BN 4D N0 FENER THAN 10K OF TOTAL

4 2E Py v s b oo w
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DATE:

TO:

FROM

RE:

TOWN OF OXFORD

DEPARTMENT OF PUBLIC WORKS

MEMORANDUM

November 1, 2022

Jennifer Callahan, Town Manager
: Jared Duval, P.E., DPW Director

19 Oxbow Road Earth Removal — Remanded Special Permit
Application Review

Per your request the DPW has reviewed S&K Development’s remanded special permit application for earth
removal at 19 Oxbow Road. The application and following supporting documents form the basis of our

review:

“Application for Special Permit for Earth Removal” prepared by S & K Development, LLC, dated
October 14, 2022.

“Stormwater Report” prepared by S.J. Mullaney Engineering, Inc., dated March 25, 2021.

Plan Set No. “218-D-1,” including sheets 1 through 5, prepared by S.J. Mullaney Engineering, Inc.,
dated March 23, 2021.

Based on previous site observations and review of the aforementioned documents | am pleased to offer the

followin

g comments:

The applicant’s plan has not changed from the original application submitted last year. However,
the plans submitted as part of the remanded application are not the most recent version. A revised
plan dated June 11, 2021 was submitted including DEP well completion report information. The
applicant should provide the latest revision of the plans and also amend the Board of Selectmen
table on the first plan sheet to reflect the current membership and positions.

Considering the scope of the project has not changed from the original submission last year my
earlier comments from my memorandums dated April 20, 2021, June 15, 2021, and September 7,
2021 regarding plan review, performance standards (e.g. dust and erosion control), site cleanup,
etc. still stand and are attached hereto for reference. Since the scope has not changed, | also
assume many, if not all of the residents’ original concerns regarding the Earth Removal project still
hold true (e.g. noise, truck traffic, roadway degradation, potential well impacts, length of project,
etc.). Again, much, if not all of the analysis and comments provided in my original memorandums
dated April 20, 2021, June 15, 2021, and September 7, 2021 still stands.

Regarding the estimated cost for roadway repairs cited in comments number 5 and 3 of my
memorandums dated June 15, 2021 and September 7, 2021, respectively, costs for roadway
construction have continued to escalate since last year. | offer the following updated opinions of

Town of Oxford
Department of Public Works
450 Main Street
Oxford, MA 01540
508-987-6006



TOWN OF OXFORD

DPW

DEPARTMENT OF PUBLIC WORKS

probable cost for roadway repairs to Oxbow Road in the event the applicant and Board consider
repairs as a condition of approval and/or project mitigation:
a. Roadway pavement reclamation, regrade, & repave (original access point — 1,427 linear feet
+/-) = $170,000
b. Roadway pavement reclamation, regrade, & repave (alternate access point over Town
property — 947 linear feet +/-) = $113,000
| understand there has been discussion regarding the proponent possessing a contract with
MassDOT to provide aggregate products for the Route 20 Corridor Improvements project. My
understanding of the contracting process with DOT is the aggregate supplier would not contract
directly with MassDOT, but instead would contract with the General Contractor or their
subcontractors directly to supply materials for the project. | understand DOT is in the process of
awarding the Route 20 project to DW White. Per my conversation with Mike Tomasello at DW
White today they still don’t have official award from DOT, let alone formal notice to proceed, so
they are not authorized to contract or expend funds on any work or materials at this time. Mr.
Tomasello circulated my inquiry regarding discussions of a contract with the proponent throughout
his company and was clear they have not had discussions with the proponent regarding material
supply nor do they have a contract with the proponent at this time.

The DPW reserves the right on behalf of the Board of Selectmen to require certain Special Conditions that
are customary for earth removal permits. Items such as dust control, sanitary facilities, impact monitoring,
change of ownership requirements, etc. will be written into the Board’s final Special Permit for earth
removal. This should be made aware to the applicant. The DPW offers the following Special Conditions,
included in my memorandum dated September 7, 2021, consistent with previous earth removal permits, for
consideration by the Board. Should the Board vote in the affirmative regarding the Special Permit for Earth
Removal, and if the Board finds the Special Conditions described below acceptable, the Board should include
these Special Conditions and any other Special Conditions deemed necessary, in the Board’s vote of
approval:

SC-1.

SC-2.

SPECIAL CONDITIONS

SCOPE OF WORK - The scope of work for this earth removal permit involves the
removal of approximately 75,000 cubic yards of primarily sand and gravel. The area is
identified on the plan as approximately 3.7 acres.

LIMITS OF EXCAVATION TO THE WEST & SOUTH - Based on the evidence
submitted the Board has determined that earth fill will occur within 50-feet of the west and
south property line. The Applicant shall provide adequate down slope protection in this
area and provide documentation proving an acknowledgement of understanding from the
Town for the parcel at 0 Oxbow Road. Adequate slope protection shall be provided to the
DPW for review.
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FINISHED GRADES — Based on the evidence submitted the Board has determined the
cut and fill slopes will not exceed 2 horizontal to 1 vertical. The Applicant shall provide
adequate slope protection. Adequate slope protection shall be provided to the DPW for
review.

SITE RECLAMATION —The Applicant is responsible for the reclamation of the site and
any off-site impacts resulting from the permitted earth removal operation. Where “earth”
removal has taken place, the Applicant shall revegetate all unstable areas where
revegetation can reasonably occur and grow as required in the GENERAL CONDITIONS.
The Applicant shall provide a contribution to the Town to be used to cover anticipated
increased roadway maintenance costs during the life of the project and to subsidize future
roadway repairs due to anticipated roadway degradation attributed to increased truck traffic
during earth removal operations. The amount of said contribution shall be mutually agreed
upon between the Town Manager and Applicant.

PROJECT SECURITY — The Special Permit shall not be granted and no operations shall
be conducted until the Applicant furnishes to the Board, to be posted with the Town
Treasurer, a security in the penal amount of $3,500 per acre of disturbance per acre of land
affected by the proposed operation in such form as is approved by the Board. The
preferred form of security is a deposit of money in a passbook payable to the Town of
Oxford or a cashier’s or certified check made payable to the Town of Oxford. If the Board
accepts a bond, the bond shall be executed as surety by an insurance or bonding company
approved by the Board and qualified to do business in the Commonwealth of
Massachusetts. The bond shall have the Town of Oxford named as the insured and shall be
non-cancellable without the permission of the Board; the cost of the bond shall be prepaid
by the Applicant prior to the issuance of the permit; and the term of the bond shall conform
to the terms of the Special Permit. The amount of the proposed security shall be initially
based on an area of maximum disturbance at any one time. The Board reserves the right to
periodically adjust the mitigation amount to reflect inflation or other appropriate material
costs, with the period of adjustment not to exceed once a year.

HOURS OF OPERATION - Hours of operation vary depending on the work activity.
Excavation operations will be allowed between 9:00 A.M. and 5:00 P.M prevailing time,
Monday through Friday. Trucks may enter and leave the site of the operation between 8:30
AM and 4:30 PM prevailing time, Monday through Friday. Loaded vehicles shall be
suitably covered to prevent dust and contents from spilling and/or blowing from the load.

TRANSPORTATION ROUTES —To protect residents along local routes from excessive
noise and vibration, no earth removal shall be allowed until the routes are established on an
accompanying map or plan and verified to the satisfaction of the DPW. The preferred
travel route is easterly on Oxbow Road to Southbridge Road (Route 20).
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PROJECT SUPERVISION - The responsibility for the accuracy, neatness, and integrity
of all work involved in connection with the approved Special Permit for earth removal lies
entirely with the Applicant; inspections performed by the Board, Town employees, or a
third party inspector are only to verify that the work is in progress in accordance with the
conditions of this Special Permit. The Applicant is required to hire responsible competent
professionals to layout the work in accordance with the plan and supervise the earth
removal and site reclamation work. The Applicant shall furnish to the Board or the
appointed agent(s) four copies of written calendar quarterly reports prepared by a registered
engineer describing the Applicant's performance, specifically detailing the Applicant's
adherence to each condition of approval. The reports shall be due on July 15, October 15,
January 15, and April 15 of each year, beginning with the above date that coincides with
the end of the first quarter of operation and continuing until completion of the allowed
earth removal operation. The Applicant's engineer shall certify that the work completed to
date is in conformance with the plan and, where applicable, shall submit partial as-built
plans for the completed work. Failure to submit all reports within one week of the dates
above will be sufficient cause for Board agents to issue a notice to cure. Failure to submit
all reports within two weeks of the dates above will be sufficient cause for Board agents to
issue a CEASE AND DESIST unless otherwise arranged.

ONSITE INSPECTIONS - The Board and/or agent(s) designated by the Board shall have
the right to enter upon the site at all reasonable times for the purpose of conducting onsite
inspections when accompanied by an agent of the Applicant. If requested in writing by the
Board or agent(s) designated by the Board, the Applicant must install property line markers
at appropriate intervals to allow verification of conformance with setback requirements.
Agents for the Board include but are not limited to the Land Management Office or DPW.
These agents shall have the authority to halt operations if it is deemed in their opinion that
the conditions of the Special Permit are not being met. The Applicant can appeal the
decision to the Board. In addition, if Town officials are unable to provide inspection,
inspections by a third party on behalf of the Town at the expense of the Applicant. Third
party inspectors shall give the owner 24 hours notice to ensure safe access to the property.

EROSION AND SEDIMENTATION CONTROL — Prior to any earth removal, the
Applicant shall install erosion and sedimentation controls in accordance with the approved
plans, their stormwater management and land disturbance permit, and applicable EPA
NPDES requirements. The Applicant is responsible for the maintenance and monitoring of
appropriate erosion and sedimentation control within the site to protect workers on the site
from danger, abutters from undermining of their land, and downstream land from siltation.
The controls shall be installed in accordance with the requirements of the Applicant’s
stormwater management and land disturbance permit and EPA NPDES permit. Prior to the
removal of any vegetation and stripping of any loam the erosion control measures should

Town of Oxford
Department of Public Works
450 Main Street
Oxford, MA 01540
508-987-6006



SC-11.

SC-12.

SC-13.

SC-14.

TOWN OF OXFORD

DPW

DEPARTMENT OF PUBLIC WORKS

be inspected by the assigned NPDES SWPPP inspector and a representative from the Town
during every phase. The Applicant shall provide a rip-rap tracking pad sufficient for one
revolution of all truck tires for the purposes of controlling sedimentation entering
roadways. Sweeping of the entrance(s)/exit(s) shall be swept twice per day and monitored
throughout the day.

DUST CONTROL - It shall be the responsibility of the Applicant to provide adequate
means of dust control. There shall be a water wagon, well(s) with pumps and hoses, and/or
a suitable supply of calcium chloride stored on site and either or both shall be used as
required to control dust. The control of dust shall comply with all regulations with the
Town of Oxford Board of Health, Massachusetts DEP, and the Federal OSHA
requirements.

SANITARY FACILITIES - The Applicant is responsible to provide adequate sanitary
facilities for the use of all persons employed on the site. Said facilities shall be properly
screened from public view, shall be provided in sufficient number, in such manner, and at
such locations as are appropriate to serve the needs of the employees. These facilities shall
include a dumpster for proper storage of debris on the site. The facilities shall be
maintained in a neat and sanitary condition and in compliance with the requirements of
local and state health officials. The Applicant shall rigorously prohibit the committing of
nuisances within, on, or about the site.

PUBLIC SAFETY - The Applicant is responsible for the protection of the public safety
and the integrity of the public ways used to access the site. Accordingly, the Applicant shall
be required to maintain a gate at each vehicle entry and exit point. Such gates shall be
locked when the project is not in operation to prohibit entry. A copy of the key for each
gate shall be entrusted to the Board and/or its agent to allow free access for inspections.
The Applicant shall post and maintain NO TRESPASSING signs along the perimeter of the
site. The Applicant shall secure detention ponds from unauthorized access. The Applicant
shall provide adequate warning signage in advance of points of egress, subject to DPW
approval. The Applicant shall provide adequate traffic control at points of egress and at the
intersection of Route 20 and Oxbow Road, including but not limited to roadway flaggers or
police detail officers.

INSURANCE REQUIREMENTS - The entity responsible for earth removal operations
shall maintain insurance on all vehicles and equipment used on the site in amounts
satisfactory to the Board. The Applicant's insurance company shall send the Board a
certificate of insurance indicating that the insurance is in force, naming the Town of Oxford
as additional insured, and stating that the policies will not be materially changed or
cancelled without thirty (30) days advance notice by certified mail.
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TOWN INDEMNIFIED - The Applicant agrees to defend, indemnify and hold harmless
the Town from and against any and all claims, demands, suits, actions, costs and judgment,
whatsoever, including reasonable attorney’s fees, which may be imposed upon, incurred
by, or asserted against the Town by reason of (a) any failure on the part of the Applicant to
comply with any provision or term required to be performed or complied with by the
Applicant Licensee under the terms of the Special Permit, or (b) for the death, injury or
property damage suffered by any person on account of or based upon the act, omission,
fault, negligence or misconduct of the Applicant, its employers, agents, assigns or invitees.

FAILURE TO PERFORM - In the event that the Applicant is unable to conform to the
monitoring and reporting or regrading and revegetating conditions of this Special Permit,
the Board may decide, by majority vote, to declare the Applicant in default and demand
payment from the project security to complete the necessary work. Upon such finding of
default the Board shall notify the Applicant in writing by certified mail of its decision and
allow fifteen (15) days from receipt by the Applicant to start correction of the violation. If
the violation is not addressed within the allowed fifteen days and thereafter is not diligently
pursued to satisfactory resolution, the Board shall take the security and cause the remedial
work to be performed either by Town forces or a private contractor hired through
appropriate procedures. By acceptance of the conditions of this Special Permit the
Applicant also grants permission for such Town forces or contractors to enter the site and
complete the necessary work.

RELEASE OF SECURITY- The penal amount of the security posted as a condition of
this Special Permit (see Special Condition entitled PROJECT SECURITY) may, from
time to time, be reduced by the Board provided that the amount remaining is, in the opinion
of the Board, sufficient to complete the outstanding stabilizing, regarding, and revegetating,
and provide a guarantee of $1,000 per acre stabilized within the last two (2) years of the
request for partial release of security. The request for any release of security shall not be
valid unless accompanied by an as-built plan prepared and stamped by the project engineer
or surveyor showing the finished grades and condition of the site and certifying compliance
with the conditions of this Special Permit.

COMPLETION OF WORK:- All permitted excavation work shall be completed, and all
areas shall be reclaimed prior to the expiration date of this permit unless the Applicant
applies for renewal of this Special Permit. If the renewal is to be sought, the completed
application shall be submitted at least four (4) months before the expiration date of this
Special Permit.

CHANGE OF OWNERSHIP - All conditions herein contained shall run with the land
and any new owner shall be bound by the conditions of this Special Permit. Prior to a
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change of ownership, the new owner shall provide the Board with credentials and new
insurance certificates.

VIOLATIONS OF CONDITIONS - In addition to the enforcement provisions of the
Oxford Zoning By-Law, the Board, upon recommendation of its agent(s), may, by majority
vote, issue a cease and desist order if it is found that the requirements of any of these
conditions have been violated. In the event that the Board issues a cease and desist order,
and the Applicant unsuccessfully challenges that order in court, the town shall be
reimbursed by the Applicant for all legal costs and expenses including attorney's fees
incurred in defense of the cease and desist order and shall receive such reimbursement
before any work may continue under this Special Permit.

LAPSE OF RIGHTS —In accordance with the requirements of Chapter XIV, Section 6 of
the Oxford Zoning Bylaw (Applicability), the right to remove earth granted by this Special
Permit shall not take effect until a copy of the decision, bearing the certification of the
Town Clerk that twenty (20) days have elapsed after the decision has been filed in the
office of the Town Clerk and that no appeal has been filed or if an appeal has been filed
that it has been dismissed or denied, is recorded in the Worcester District Registry of Deeds
and indexed in the grantor index under the name of the owner of record or is recorded and
noted on the owner’s certificate of title. If, except for good cause, a substantial use of a
Special Permit has not been made, or in the case of a Special Permit for construction,
construction has not begun within one year of the date that the Town Clerk certifies that no
appeal has been filed or, if an appeal has been filed, that it has been dismissed or denied,
the rights granted by the Special Permit shall lapse.

PAYMENT OF REAL ESTATE AND PERSONAL PROPERTY TAXES - Should the
owner become 30 days in arrears in paying either his real estate taxes or personal property
taxes all earth removal operations taking place under this Special Permit shall CEASE
AND DESIST, until such a time as all funds due the Town of Oxford along with all
penalties and interest have been received and a letter has been sent to the Board by the
Treasurer/Collector verifying receipt. Upon receipt of said letter activities will be allowed
to commence.

GROUNDWATER MONITORING & TESTING - The Applicant shall provide
monitoring wells to evaluate static water levels at the onset and throughout the project. The
Applicant shall also perform water quality testing on adjacent wells at minimum at the
beginning, middle, and end of the project or whenever the Board and/or DPW deems
necessary. The Applicant shall provide monthly reports on static water levels to the DPW
for review. Water quality reports shall be provided to the DPW after each round of testing.
Should any issues arise with respect to static groundwater levels and/or water quality
during the project the Applicant shall immediately investigate the issues to determine if
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earth removal operations are accountable. In the event it is determined the earth removal
operations negatively impacted static water levels and/or water quality the work shall cease
until the issues are rectified.

Enclosure: J. Duval Memorandum dated April 20, 2021
J. Duval Memorandum dated June 15, 2021
J. Duval Memorandum dated September 7, 2021
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MEMORANDUM

DATE: April 20, 2021

TO: Jennifer Callahan, Town Manager

FROM: Jared Duval, P.E., DPW Director

CC: Jennifer Warren-Dyment, Executive Assistant

RE: 19 Oxbow Road Earth Removal Special Permit Application Review

Per your request the DPW has reviewed S&K Development’s special permit application for permit removal at
19 Oxbow Road. The application and following supporting documents form the basis of our review:

1. “Soil Suitability Assessment for Earth Removal” prepared by BC Engineering & Surveying, Inc., dated
September 17, 2002.

2. “Stormwater Report” prepared by S.J. Mullaney Engineering, Inc., dated March 25, 2021.

3. Plan Set No. “218-D-1,” including sheets 1 through 5, prepared by S.J. Mullaney Engineering, Inc.,
dated March 23, 2021.

Based on a site observation on April 20, 2021 and review of the aforementioned documents we offer the
following comments:

1. Based on DPW’s area takeoff from the plan the proposed limit of earth removal is approximately 4.2
acres. Note C-5 on sheet 4 of the plans calls out 3.70 acres of disturbance. The applicant shall
confirm area of removal. The proposed volume of earth removal is approximately 75,000 cubic
yards according to note C-2 on sheet 4 of the plans.

2. The proposed limit of earth removal is within 200 feet of a public way (Oxbow Road). Given the
topography of the site and the fact most of the work is occurring upgradient from the way, it is the
DPW’s opinion there is minimal risk of undermining said way.

3. The proposed limit of earth removal is within 250 feet of several of the structures on neighboring
parcels, the closest of which is 87 feet. However, much of the subject site is at a higher elevation
than the surrounding structures therefore it is our opinion there is no identifiable concern for
undermining. Downslope protection shall be provided to prevent erosion and sediment transport to
abutting parcels.
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4. Given the proximity to neighboring residential properties the applicant shall make provisions for
noise and dust control to the satisfaction of the DPW and Board of Selectmen. At a minimum, dust
control shall include application of water and/or liquid or flake calcium chloride during dry weather
or at the DPW or Board’s discretion.

5. It appears that all slopes will not exceed 2-foot horizontal to 1-foot vertical. Therefore, it is
assumed that all cut and fill slopes will be loamed and seeded. The Applicant shall confirm.

6. The applicant shall provide a sufficient gate at the entrance of the property. It appears one is shown
on the plans but not called out.

7. Itappearsthe applicantis preserving a 50-foot setback from all adjacent properties apart from the
Town-owned parcel located to the south of the subject site. The DPW takes no exception with
reduced setback as the proposed work in this area should not cause harm to the Town’s vacant
parcel.

8. The applicant shall remove the existing office trailer from the site, as well as any trash and old tires
discarded on the premises.

9. The applicant shall remove decrepit fencing along a portion of the western property line, and any
other decrepit fencing on-site and replace with adequate security fencing around the limits of
excavation, especially near the top of larger proposed slopes. It appears fencing is included on the
plans, but the size and type is not called out.

10. There does not appear to be any proposed landscaping as part of the project. The Board may wish
to have the applicant provide provisions for landscaping to shield and enhance the aesthetics of the
site during earth removal operations.

11. As a condition of approval under section 7.5 of the by-law the applicant shall post a bond in an
amount sufficient to guarantee compliance with the terms and conditions of the permit. The bond
shall be in the form of a cash bond or Performance Bond which holds the Town of Oxford harmless
which it may suffer by reason of failure and shall reimburse and repay the Town all outlay and
expense which the Town may incur in making good any default. Tri-party agreements between the
Applicant, Applicants financing entity, and the Town shall not be considered. Consistent with recent
Earth Removal Permits, the bond amount shall be $3,500.

The DPW reserves the right on behalf of the Board of Selectmen to require certain Special Conditions that
are customary for earth removal permits. Items such as dust control, sanitary facilities, impact monitoring,
change of ownership requirements, etc. will be written into the Board’s final Special Permit for earth
removal. This should be made aware to the applicant. The DPW offers the following preliminary Special
Conditions, consistent with previous earth removal permits, for consideration by the Board. If the Board
finds the Special Conditions described below acceptable, the Board should include these Special Conditions
and any other Special Conditions deemed necessary, in the Board’s vote of approval:
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SPECIAL CONDITIONS

SCOPE OF WORK - The scope of work for this earth removal permit involves the
removal of approximately 75,000 cubic yards of primarily sand and gravel. The area is
identified on the plan as approximately 3.7 acres.

LIMITS OF EXCAVATION TO THE WEST & SOUTH - Based on the evidence
submitted the Board has determined that earth fill will occur within 50-feet of the west and
south property line. The Applicant shall provide adequate down slope protection in this
area and provide documentation proving an acknowledgement of understanding from the
Town for the parcel at 0 Oxbow Road. Adequate slope protection shall be provided to the
DPW for review.

FINISHED GRADES — Based on the evidence submitted the Board has determined the
cut and fill slopes will not exceed 2 horizontal to 1 vertical. The Applicant shall provide
adequate slope protection. Adequate slope protection shall be provided to the DPW for
review.

SITE RECLAMATION —The Applicant is responsible for the reclamation of the site and
any off-site impacts resulting from the permitted earth removal operation. Where “earth”
removal has taken place, the Applicant shall revegetate all unstable areas where
revegetation can reasonably occur and grow as required in the GENERAL CONDITIONS.

PROJECT SECURITY - The Special Permit shall not be granted and no operations shall
be conducted until the Applicant furnishes to the Board, to be posted with the Town
Treasurer, a security in the penal amount of $3,500 per acre of disturbance per acre of land
affected by the proposed operation in such form as is approved by the Board. The
preferred form of security is a deposit of money in a passbook payable to the Town of
Oxford or a cashier’s or certified check made payable to the Town of Oxford. Ifthe Board
accepts a bond, the bond shall be executed as surety by an insurance or bonding company
approved by the Board and qualified to do business in the Commonwealth of
Massachusetts. The bond shall have the Town of Oxford named as the insured and shall be
non-cancellable without the permission of the Board,; the cost of the bond shall be prepaid
by the Applicant prior to the issuance of the permit; and the term of the bond shall conform
to the terms of the Special Permit. The amount of the proposed security shall be initially
based on an area of maximum disturbance at any one time. The Board reserves the right to
periodically adjust the mitigation amount to reflect inflation or other appropriate material
costs, with the period of adjustment not to exceed once a year.

HOURS OF OPERATION - Hours of operation vary depending on the work activity.
Excavation operations will be allowed between 9:00 A.M. and 5:00 P.M prevailing time,
Monday through Friday. Trucks may enter and leave the site of the operation between 8:30
AM and 4:30 PM prevailing time, Monday through Friday. Loaded vehicles shall be
suitably covered to prevent dust and contents from spilling and/or blowing from the load.
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TRANSPORTATION ROUTES —To protect residents along local routes from excessive
noise and vibration, no earth removal shall be allowed until the routes are established on an
accompanying map or plan and verified to the satisfaction of the DPW. The preferred
travel route is easterly on Oxbow Road to Southbridge Road (Route 20).

PROJECT SUPERVISION - The responsibility for the accuracy, neatness, and integrity
of all work involved in connection with the approved Special Permit for earth removal lies
entirely with the Applicant; inspections performed by the Board, Town employees, or a
third party inspector are only to verify that the work is in progress in accordance with the
conditions of this Special Permit. The Applicant is required to hire responsible competent
professionals to layout the work in accordance with the plan and supervise the earth
removal and site reclamation work. The Applicant shall furnish to the Board or the
appointed agent(s) four copies of written calendar quarterly reports prepared by a registered
engineer describing the Applicant's performance, specifically detailing the Applicant's
adherence to each condition of approval. The reports shall be due on July 15, October 15,
January 15, and April 15 of each year, beginning with the above date that coincides with
the end of the first quarter of operation and continuing until completion of the allowed
earth removal operation. The Applicant's engineer shall certify that the work completed to
date is in conformance with the plan and, where applicable, shall submit partial as-built
plans for the completed work. Failure to submit all reports within one week of the dates
above will be sufficient cause for Board agents to issue a notice to cure. Failure to submit
all reports within two weeks of the dates above will be sufficient cause for Board agents to
issue a CEASE AND DESIST unless otherwise arranged.

ONSITE INSPECTIONS - The Board and/or agent(s) designated by the Board shall have
the right to enter upon the site at all reasonable times for the purpose of conducting onsite
inspections when accompanied by an agent of the Applicant. If requested in writing by the
Board or agent(s) designated by the Board, the Applicant must install property line markers
at appropriate intervals to allow verification of conformance with setback requirements.
Agents for the Board include but are not limited to the Land Management Office or DPW.
These agents shall have the authority to halt operations if it is deemed in their opinion that
the conditions of the Special Permit are not being met. The Applicant can appeal the
decision to the Board. In addition, if Town officials are unable to provide inspection,
inspections by a third party on behalf of the Town at the expense of the Applicant. Third
party inspectors shall give the owner 24 hours notice to ensure safe access to the property.

EROSION AND SEDIMENTATION CONTROL — Prior to any earth removal, the
Applicant shall install erosion and sedimentation controls in accordance with the approved
plans, their stormwater management and land disturbance permit, and applicable EPA
NPDES requirements. The Applicant is responsible for the maintenance and monitoring of
appropriate erosion and sedimentation control within the site to protect workers on the site
from danger, abutters from undermining of their land, and downstream land from siltation.
The controls shall be installed in accordance with the requirements of the Applicant’s
stormwater management and land disturbance permit and EPA NPDES permit. Prior to the
removal of any vegetation and stripping of any loam the erosion control measures should
be inspected by the assigned NPDES SWPPP inspector and a representative from the Town
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during every phase. The Applicant shall provide a rip-rap tracking pad sufficient for one
revolution of all truck tires for the purposes of controlling sedimentation entering
roadways. Sweeping of the entrance(s)/exit(s) shall be swept twice per day and monitored
throughout the day.

DUST CONTROL - It shall be the responsibility of the Applicant to provide adequate
means of dust control. There shall be a water wagon, well(s) with pumps and hoses, and/or
a suitable supply of calcium chloride stored on site and either or both shall be used as
required to control dust. The control of dust shall comply with all regulations with the
Town of Oxford Board of Health, Massachusetts DEP, and the Federal OSHA
requirements.

SANITARY FACILITIES - The Applicant is responsible to provide adequate sanitary
facilities for the use of all persons employed on the site. Said facilities shall be properly
screened from public view, shall be provided in sufficient number, in such manner, and at
such locations as are appropriate to serve the needs of the employees. These facilities shall
include a dumpster for proper storage of debris on the site. The facilities shall be
maintained in a neat and sanitary condition and in compliance with the requirements of
local and state health officials. The Applicant shall rigorously prohibit the committing of
nuisances within, on, or about the site.

PUBLIC SAFETY - The Applicant is responsible for the protection of the public safety
and the integrity of the public ways used to access the site. Accordingly, the Applicant shall
be required to maintain a gate at each vehicle entry and exit point. Such gates shall be
locked when the project is not in operation to prohibit entry. A copy of the key for each
gate shall be entrusted to the Board and/or its agent to allow free access for inspections.
The Applicant shall post and maintain NO TRESPASSING signs along the perimeter of the
site. The Applicant shall secure detention ponds from unauthorized access.

INSURANCE REQUIREMENTS - The entity responsible for earth removal operations
shall maintain insurance on all vehicles and equipment used on the site in amounts
satisfactory to the Board. The Applicant's insurance company shall send the Board a
certificate of insurance indicating that the insurance is in force, naming the Town of Oxford
as additional insured, and stating that the policies will not be materially changed or
cancelled without thirty (30) days advance notice by certified mail.

TOWN INDEMNIFIED - The Applicant agrees to defend, indemnify and hold harmless
the Town from and against any and all claims, demands, suits, actions, costs and judgment,
whatsoever, including reasonable attorney’s fees, which may be imposed upon, incurred
by, or asserted against the Town by reason of (a) any failure on the part of the Applicant to
comply with any provision or term required to be performed or complied with by the
Applicant Licensee under the terms of the Special Permit, or (b) for the death, injury or
property damage suffered by any person on account of or based upon the act, omission,
fault, negligence or misconduct of the Applicant, its employers, agents, assigns or invitees.
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FAILURE TO PERFORM - In the event that the Applicant is unable to conform to the
monitoring and reporting or regrading and revegetating conditions of this Special Permit,
the Board may decide, by majority vote, to declare the Applicant in default and demand
payment from the project security to complete the necessary work. Upon such finding of
default the Board shall notify the Applicant in writing by certified mail of its decision and
allow fifteen (15) days from receipt by the Applicant to start correction of the violation. If
the violation is not addressed within the allowed fifteen days and thereafter is not diligently
pursued to satisfactory resolution, the Board shall take the security and cause the remedial
work to be performed either by Town forces or a private contractor hired through
appropriate procedures. By acceptance of the conditions of this Special Permit the
Applicant also grants permission for such Town forces or contractors to enter the site and
complete the necessary work.

RELEASE OF SECURITY- The penal amount of the security posted as a condition of
this Special Permit (see Special Condition entitled PROJECT SECURITY) may, from
time to time, be reduced by the Board provided that the amount remaining is, in the opinion
of the Board, sufficient to complete the outstanding stabilizing, regarding, and revegetating,
and provide a guarantee of $1,000 per acre stabilized within the last two (2) years of the
request for partial release of security. The request for any release of security shall not be
valid unless accompanied by an as-built plan prepared and stamped by the project engineer
or surveyor showing the finished grades and condition of the site and certifying compliance
with the conditions of this Special Permit.

COMPLETION OF WORK- All permitted excavation work shall be completed, and all
areas shall be reclaimed prior to the expiration date of this permit unless the Applicant
applies for renewal of this Special Permit. If the renewal is to be sought, the completed
application shall be submitted at least four (4) months before the expiration date of this
Special Permit.

CHANGE OF OWNERSHIP - All conditions herein contained shall run with the land
and any new owner shall be bound by the conditions of this Special Permit. Prior to a
change of ownership, the new owner shall provide the Board with credentials and new
insurance certificates.

VIOLATIONS OF CONDITIONS - In addition to the enforcement provisions of the
Oxford Zoning By-Law, the Board, upon recommendation of its agent(s), may, by majority
vote, issue a cease and desist order if it is found that the requirements of any of these
conditions have been violated. In the event that the Board issues a cease and desist order,
and the Applicant unsuccessfully challenges that order in court, the town shall be
reimbursed by the Applicant for all legal costs and expenses including attorney's fees
incurred in defense of the cease and desist order and shall receive such reimbursement
before any work may continue under this Special Permit.

LAPSE OF RIGHTS — In accordance with the requirements of Chapter X1V, Section 6 of
the Oxford Zoning Bylaw (Applicability), the right to remove earth granted by this Special
Permit shall not take effect until a copy of the decision, bearing the certification of the
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Town Clerk that twenty (20) days have elapsed after the decision has been filed in the
office of the Town Clerk and that no appeal has been filed or if an appeal has been filed
that it has been dismissed or denied, is recorded in the Worcester District Registry of Deeds
and indexed in the grantor index under the name of the owner of record or is recorded and
noted on the owner’s certificate of title. If, except for good cause, a substantial use of a
Special Permit has not been made, or in the case of a Special Permit for construction,
construction has not begun within one year of the date that the Town Clerk certifies that no
appeal has been filed or, if an appeal has been filed, that it has been dismissed or denied,
the rights granted by the Special Permit shall lapse.

PAYMENT OF REAL ESTATE AND PERSONAL PROPERTY TAXES — Should the
owner become 30 days in arrears in paying either his real estate taxes or personal property
taxes all earth removal operations taking place under this Special Permit shall CEASE
AND DESIST, until such a time as all funds due the Town of Oxford along with all
penalties and interest have been received and a letter has been sent to the Board by the
Treasurer/Collector verifying receipt. Upon receipt of said letter activities will be allowed
to commence.
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MEMORANDUM
DATE: June 15, 2021
TO: Jennifer Callahan, Town Manager
FROM: Jared Duval, P.E., DPW Director
CC: Jennifer Warren-Dyment, Executive Assistant

RE: 19 Oxbow Road Earth Removal Special Permit Application Review

In the wake of the initial public hearing for the subject application on June 1, 2021 it is my understanding the
DPW was to follow up on the following matters:

1. Coordinate with the applicant’s engineer in their investigation on the potential impacts to abutting
wells, including water quality and quantity, and traffic safety concerns for trucks entering Route 20.

2. Provide zoning district in which the subject parcel is located.

3. Provide a current market rate for gravel products to evaluate potential gravel sale revenue from
earth removal operations.

4. Evaluate number of truck trips to and from the subject site and potential roadway impacts as a
result.

5. Provide cost scenarios for roadway improvements to Oxbow Road from the entrance of the
property to the intersection of Route 20.

The applicant’s engineer submitted the following documents on June 11, 2021 for DPW review:

e Plan Set No. “218-D-1,” including sheets 1 through 5, prepared by S.J. Mullaney Engineering, Inc.,
latest revision dated June 11, 2021.
e MassDEP Well Completion Reports for house numbers 6, 7, 7R, 13, 15.

Based on review of the above documents and DPW analysis with respect to items 2-5 noted above we are
pleased to offer the following comments:

1. The applicant’s engineer provided well reports based on available information from the Office of
Energy and Environmental Affairs’ online well database. Based on review of the reports provided
and revised plans it appears most wells have a ground elevation at the well proximate to the lowest
proposed grades on-site (within 4’-8’) after earth removal is complete. It also appears most wells in
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the area are drilled a minimum of 280 feet with at least 35 feet in bedrock and steel casing depth at
least 51 feet deep. While it is beyond the expertise of my department to comment definitively on
the project’s potential impact on groundwater elevations it is my humble opinion from an
engineering perspective —not as a hydrogeologist —that abutting wells are at sufficient depth where
they should not be tangibly impacted by the proposed work. Should the Board wish to take
affirmative action on the permit they may want to require monitoring wells to evaluate static water
levels at the onset and throughout the project. Please note, well information regarding additional
abutting properties including house numbers 12, 16, 20, 25, and 27 was not provided, therefore our
assessment is limited only to the reports provided.

With respect to water quality, including arsenic mentioned at the last meeting, it is my
understanding that while it can be from man-made sources it is also naturally occurring in soil and
rock so the culprit may be difficult to pinpoint. The applicant has offered to perform water quality
testing to monitor levels before, during, and after the project.

With regards to traffic safety for trucks entering Route 20, MassDOT’s Route 20 corridor
improvements project may overlap earth removal operations on the subject site based on available
schedule information from the state. If this is the case, there should be considerable traffic control
measures in place along Route 20 to calm traffic through the limits of work. I'd also imagine there
will be several traffic control officers on-site, including at the intersection of Route 20 with Oxbow
Road, to direct traffic onto Route 20.

The subject parcel is zoned “R-2,” or “suburban district” according to Assessor’s Map No. 9.
Current local rates for gravel borrow range from $14-$15 per cubic yard. The project proponents
estimate the removal of approximately 75,000 cubic yards of material. However, it is not known
how much saleable gravel they will yield from the premises.

Based on the applicant’s estimated volume of earth removal — 75,000 cubic yards — below is an
analysis of potential truck trips to and from the site over the duration of the project (5 years based
on information from the applicant):

Table 1: Estimated Number of Truck Trips

. Total Trips Avg. Per Day Avg. Per D.ay
Capacity Avg. Per Year . (construction
Truck Type . (toand . (252 business
(cubic yards) from) (5 Yr duration) days) season — Apr.
y 15-Nov.15)
Tri-Axle
Dump 12 12,500 2,500 10 18
Truck
End Dump 26 5,769 1,154 5 8
Trailer
50/50 12/26 9,135 1,827 8 13

The analysis includes an estimated number of trips for either triaxle dump trucks or end dump
trailers. Realistically there will be a mix of triaxles and end dump trailers used so the DPW assumed
a 50/50 distribution of truck types for further analysis.

The DPW analyzed two scenarios for roadway improvements to Oxbow Road, from the entrance of
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the subject parcel to the intersection of route 20 (approximately 1,660’), for potential mitigation
following earth removal operations:

a. Shim & Overlay road - $115,000

b. Roadway pavement reclamation, regrade, & repave - $160,000

Please note the above estimates reflect current pricing to perform the work and have not been
adjusted for inflation for when the work may take place at the culmination of earth removal
operations. It is the DPW’s opinion that merely shimming and overlaying the road is not an ideal
solution for mitigation given present and anticipated conditions of the road after numerous truck
trips over the life of the project, however it is presented here only as a lower cost option that would
improve upon current and anticipated roadway conditions. Full-depth pavement reclamation,
regrading and repaving is the preferred and recommended alternative if the Board is to consider
mitigation measures.

Should mitigation in the form of roadway paving at the culmination of earth removal be considered,
the Board may wish to consider moving the paving limit away from Route 20 as this intersection will
be reconstructed and realigned considerably during MassDOT’s Route 20 corridor improvements
project within the next few years. A reduced limit of work would reduce the paving costs presented
above. However, it is not clear when the culmination of earth removal work will line up with DOT’s
construction schedule and the Board may want the entire limits repaired in advance.

Please note there are several means of analysis to attempt to evaluate the overall impact of heavy
vehicles on existing local roadways. Analysis may include the following methods outlined in a 2014
report produced by the Minnesota Department of Transportation?® in which the DPW has not had
sufficient time to perform leading up to the hearing:

Incremental Design: “This method involves the design of two new pavements for future service —
one without any of the heavy vehicles in question, and one with the additional heavy vehicle loads.
The difference in the predicted construction cost of these two pavements is assumed to be the
direct result of the additional loads. This additional cost must be considered over the entire life of
the pavement, since it represents the additional pavement structure that must be built to
accommodate the heavy vehicles over the life of the pavement.”

Overlay Design: “This method uses the standard MnDOT overlay design method for bituminous
pavements. After a period of time, defined by the user, the expected damage caused by additional
heavy vehicles is computed, and an appropriate overlay thickness is determined to accommodate
the additional loads. The cost of the overlay is assumed to be related directly to the additional
damage caused by the heavy vehicles in question. Often, however, the computed overlay thickness
needed is less than the minimum thickness that is appropriate for overlay construction. In this case,
the owner has two options: consider the cost to be that of the minimum overlay thickness, or set
aside the small cost and use it in a future overlay to be constructed at some later date.”

Percent of Life Consumed: “Comparing the amount of additional “life” consumed by additional
pavement loads each year with the annual or total loads for which the pavement was designed. This

1. Wilde, Dr. W. James. Assessing the Effects of Heavy Vehicles on Local Roadways. Minnesota Dept. of
Transportation, Aug. 2014.
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approach computes the proportion of the reconstruction cost based on the proportion of the
original design life (in terms of ESALs) consumed by the additional loads.”

Should the Board take affirmative action on the Earth Removal permit application they may wish to consider
the following conditions in addition to those noted in my earlier memorandum dated April 20, 2021:

1. Require monitoring wells to evaluate groundwater levels throughout the duration of the project.

2. Require water quality testing on adjacent wells at minimum at the beginning, middle, and end of the
project or at whatever interval the Board deems necessary.

3. Increase the bond amount to cover repairs to Oxbow Road.

Please do not hesitate to contact my office should you have any questions.
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MEMORANDUM

DATE: September 7, 2021

TO: Jennifer Callahan, Town Manager

FROM: Jared Duval, P.E., DPW Director

CC: Jennifer Warren-Dyment, Assistant Town Manager

RE: 19 Oxbow Road Earth Removal Special Permit Application Review

Following Board of Selectmen meetings on April 20", June 1%, and June 15" the DPW was charged with
cooperating with the applicant to address the following concerns with respect to the applicant’s application:

1. The Board was concerned with sight distances for trucks exiting the site at the proposed point of
egress opposite #12 Oxbow Road and was considering flaggers and additional signage.

2. Abutters’ concern with regards to increased truck traffic on the narrow existing road and associated
noise.

3. Abutters’ concern with regards to further roadway degradation resulting from increased truck
traffic.

4. The Board was considering requiring mitigation in the form of roadway reconstruction along the
designated travel route to Route 20.

Please note other items, including potential impacts to abutting wells, zoning district, market rate for gravel,
truck trips, and preliminary roadway repair estimates, were addressed in my memorandum dated June 15,
2021.

With respect to outstanding items noted above, the applicant’s engineer submitted the following
documents on August 16, 2021, for further review:

e “Supplemental Site Map of Land,” prepared by S.J. Mullaney Engineering, Inc., originally dated June
16, 2021, with latest revision not indicated on plan.

e Letter to the Board of Selectmen from Mikael Lassila, P.E. of S.J. Mullaney Engineering, Inc. dated
August 6, 2021.

Based on review of the above documents and my discussion with the applicants on August 5, 2021, | am
pleased to offer the following comments:

1. Theapplicant proposes an alternative driveway location across the Town-owned property identified
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on the Assessor’s Map as 9-A21-01. In my opinion the alternative driveway location improves sight
lines for trucks exiting the property and for traffic on Oxbow Road approaching the exit point. The
alternative driveway should be designed to meet Oxbow Road at near perpendicular to maximize
sight lines for exiting trucks. | concur with the applicant’s engineer in that a temporary easement
and/or right of entry would need to acquired with an agreement in place ensuring the Town is held
harmless in the event of any injury or damage on the premises, and the Town’s parcel is restored to
equal or better condition. | suggest Town Counsel be engaged to determine the proper instrument
for the agreement. Regardless of the location of the driveway, the applicant shall provide MUTCD
compliant warning signage notifying roadway users of truck entries into the roadway, including but
not limited to the following signage:

Wa-6 W11-10

As for flaggers and/or police details, it is my opinion the applicant can not rely on MassDOT'’s project
to provide adequate traffic control at the intersection of Route 20 and Oxbow Road. It is possible
DOT’s project schedule and/or work plan will not accommodate the applicant’s need during their
hours of operation. The applicant should be prepared to hire adequate details at the intersection to
ensure safe truck entry onto Route 20.

Below is DPW’s previous analysis that estimates the number of truck trips to and from the site. As
noted previously the basis of the analysis is for 75,000 estimated cubic yards of earth removal. The
analysis includes an estimated number of trips for either triaxle dump trucks or end dump trailers.
Realistically there will be a mix truck types used so the DPW assumed a 50/50 distribution of truck
types for further analysis:

. Total Trips Avg. Per Day Avg. Per D.ay
Capacity Avg. Per Year . (construction
Truck Type . (toand ) (252 business
(cubic yards) from) (5 Yr duration) days) season — Apr.
y 15-Nov.15)
Tri-Axle
Dump 12 12,500 2,500 10 18
Truck
End Dump 26 5,769 1,154 5 8
Trailer
50/50 12/26 9,135 1,827 8 13

Based on the above analysis, and in my opinion, the increase in truck traffic due to earth removal
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operations will create an increase in noise over present conditions. The applicant shall provide
adequate vegetation and fencing around the site in an effort to reduce noise.

Based on my discussion with the applicants on August 5, 2021, they informed me reconstructing the
road at the culmination of earth removal operations is not economically viable if they were to bear
the entire cost. DPW previously analyzed market rates for gravel material, which was presented in
my June 15, 2021 memo and summarized here: current local rates for gravel borrow range from
$14-515 per cubic yard. The project proponents estimate the removal of approximately 75,000
cubic yards of material, although there is debate over how much saleable material their project will
yield to estimate potential revenue.

The DPW initially estimated the cost to reclaim and pave the road from the original access point to
Route 20 to be $160,000. If the Board were to approve the alternate driveway location it would
reduce the use of Oxbow Road by approximately 480 feet. The limits should also be reduced to
reflect MassDOT's tie-in point on Oxbow Road following their project. Under this scenario the DPW
estimates the roadway reconstruction to be approximately $80,000.

I last reported to the Board that Oxbow Road was ranked with Pavement Condition Index (PCl) of 50
out of a 100 scale. Under normal traffic conditions DPW’s Pavement Management System assumes
a drop of 2 points on the PCl scale per year. With the increase in truck traffic, we can assume the
roadway will degrade at a faster rate, at approximately 4 points per year. Therefore, under normal
traffic conditions we would expect to see Oxbow Road fall to a PCl of 40 after 5 years, and with the
added truck traffic the PCl may fall to 30.

Based on the analysis above the added truck traffic associated with earth removal operations may
consume an additional 10% of the pavement life over normal traffic conditions over the assumed
life of the project (5 years). Please note this is a simplified analysis and the true extent of roadway
degradation due to truck traffic depends on many factors including but not limited to the existing
pavement type/depth, subbase material, and the frequency and weight of the truck loadings. The
deterioration may occur more rapidly but unfortunately the true impact to the road will not be
known until the project is underway.

The applicants have stated they are willing to pitch in a portion of the cost to repair the segment of
Oxbow Road they intend to use. Considering Oxbow Road has a current PCl of 50, essentially 50% of
the pavement’s life has already been consumed before the applicants start their project. Based on
the analysis above the DPW estimates an additional 6% of life consumed attributed to the added
truck traffic. In my opinion, requiring the applicant to bear the entire cost to bring the road back to
100% is not reasonable. During my conversation with the applicants, they entertained the idea of
contributing up to 50% of the cost to reconstruct the road. In my opinion this is more than
reasonable, however | will defer to the Town Manager and the Board to decide the appropriate
contribution. | recommend the contribution should also reflect increased roadway maintenance
costs on Oxbow Road during the life of the project. | suggest the sum of $3,500 be considered for
increased roadway maintenance. Language pertaining to off-site mitigation in the form of roadway
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reconstruction is included in Special Condition “SC-4” provided herein. | recommend consulting with
Town Counsel to determine the legal mechanism to accept a contribution for future road repairs.

4. All comments from my original memo to the Town Manager dated April 20, 2021 still stand.

The DPW reserves the right on behalf of the Board of Selectmen to require certain Special Conditions that
are customary for earth removal permits. Items such as dust control, sanitary facilities, impact monitoring,
change of ownership requirements, etc. will be written into the Board’s final Special Permit for earth
removal. This should be made aware to the applicant. The DPW offers the following Special Conditions,
revised from my previous memo dated April 20, 2021, consistent with previous earth removal permits, for
consideration by the Board. If the Board finds the Special Conditions described below acceptable, the Board
should include these Special Conditions and any other Special Conditions deemed necessary, in the Board’s
vote of approval:

SPECIAL CONDITIONS

SC-1. SCOPE OF WORK - The scope of work for this earth removal permit involves the
removal of approximately 75,000 cubic yards of primarily sand and gravel. The area is
identified on the plan as approximately 3.7 acres.

SC-2.  LIMITS OF EXCAVATION TO THE WEST & SOUTH - Based on the evidence
submitted the Board has determined that earth fill will occur within 50-feet of the west and
south property line. The Applicant shall provide adequate down slope protection in this
area and provide documentation proving an acknowledgement of understanding from the
Town for the parcel at 0 Oxbow Road. Adequate slope protection shall be provided to the
DPW for review.

SC-3. FINISHED GRADES - Based on the evidence submitted the Board has determined the
cut and fill slopes will not exceed 2 horizontal to 1 vertical. The Applicant shall provide
adequate slope protection. Adequate slope protection shall be provided to the DPW for
review.

SC-4. SITERECLAMATION —The Applicant is responsible for the reclamation of the site and
any off-site impacts resulting from the permitted earth removal operation. Where “earth”
removal has taken place, the Applicant shall revegetate all unstable areas where
revegetation can reasonably occur and grow as required in the GENERAL CONDITIONS.
The Applicant shall provide a contribution to the Town to be used to cover anticipated
increased roadway maintenance costs during the life of the project and to subsidize future
roadway repairs due to anticipated roadway degradation attributed to increased truck traffic
during earth removal operations. The amount of said contribution shall be mutually agreed
upon between the Town Manager and Applicant.
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PROJECT SECURITY — The Special Permit shall not be granted and no operations shall
be conducted until the Applicant furnishes to the Board, to be posted with the Town
Treasurer, a security in the penal amount of $3,500 per acre of disturbance per acre of land
affected by the proposed operation in such form as is approved by the Board. The
preferred form of security is a deposit of money in a passbook payable to the Town of
Oxford or a cashier’s or certified check made payable to the Town of Oxford. If the Board
accepts a bond, the bond shall be executed as surety by an insurance or bonding company
approved by the Board and qualified to do business in the Commonwealth of
Massachusetts. The bond shall have the Town of Oxford named as the insured and shall be
non-cancellable without the permission of the Board; the cost of the bond shall be prepaid
by the Applicant prior to the issuance of the permit; and the term of the bond shall conform
to the terms of the Special Permit. The amount of the proposed security shall be initially
based on an area of maximum disturbance at any one time. The Board reserves the right to
periodically adjust the mitigation amount to reflect inflation or other appropriate material
costs, with the period of adjustment not to exceed once a year.

HOURS OF OPERATION — Hours of operation vary depending on the work activity.
Excavation operations will be allowed between 9:00 A.M. and 5:00 P.M prevailing time,
Monday through Friday. Trucks may enter and leave the site of the operation between 8:30
AM and 4:30 PM prevailing time, Monday through Friday. Loaded vehicles shall be
suitably covered to prevent dust and contents from spilling and/or blowing from the load.

TRANSPORTATION ROUTES —To protect residents along local routes from excessive
noise and vibration, no earth removal shall be allowed until the routes are established on an
accompanying map or plan and verified to the satisfaction of the DPW. The preferred
travel route is easterly on Oxbow Road to Southbridge Road (Route 20).

PROJECT SUPERVISION - The responsibility for the accuracy, neatness, and integrity
of all work involved in connection with the approved Special Permit for earth removal lies
entirely with the Applicant; inspections performed by the Board, Town employees, or a
third party inspector are only to verify that the work is in progress in accordance with the
conditions of this Special Permit. The Applicant is required to hire responsible competent
professionals to layout the work in accordance with the plan and supervise the earth
removal and site reclamation work. The Applicant shall furnish to the Board or the
appointed agent(s) four copies of written calendar quarterly reports prepared by a registered
engineer describing the Applicant's performance, specifically detailing the Applicant's
adherence to each condition of approval. The reports shall be due on July 15, October 15,
January 15, and April 15 of each year, beginning with the above date that coincides with
the end of the first quarter of operation and continuing until completion of the allowed
earth removal operation. The Applicant's engineer shall certify that the work completed to
date is in conformance with the plan and, where applicable, shall submit partial as-built
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plans for the completed work. Failure to submit all reports within one week of the dates
above will be sufficient cause for Board agents to issue a notice to cure. Failure to submit
all reports within two weeks of the dates above will be sufficient cause for Board agents to
issue a CEASE AND DESIST unless otherwise arranged.

ONSITE INSPECTIONS - The Board and/or agent(s) designated by the Board shall have
the right to enter upon the site at all reasonable times for the purpose of conducting onsite
inspections when accompanied by an agent of the Applicant. If requested in writing by the
Board or agent(s) designated by the Board, the Applicant must install property line markers
at appropriate intervals to allow verification of conformance with setback requirements.
Agents for the Board include but are not limited to the Land Management Office or DPW.
These agents shall have the authority to halt operations if it is deemed in their opinion that
the conditions of the Special Permit are not being met. The Applicant can appeal the
decision to the Board. In addition, if Town officials are unable to provide inspection,
inspections by a third party on behalf of the Town at the expense of the Applicant. Third
party inspectors shall give the owner 24 hours notice to ensure safe access to the property.

EROSION AND SEDIMENTATION CONTROL - Prior to any earth removal, the
Applicant shall install erosion and sedimentation controls in accordance with the approved
plans, their stormwater management and land disturbance permit, and applicable EPA
NPDES requirements. The Applicant is responsible for the maintenance and monitoring of
appropriate erosion and sedimentation control within the site to protect workers on the site
from danger, abutters from undermining of their land, and downstream land from siltation.
The controls shall be installed in accordance with the requirements of the Applicant’s
stormwater management and land disturbance permitand EPA NPDES permit. Prior to the
removal of any vegetation and stripping of any loam the erosion control measures should
be inspected by the assigned NPDES SWPPP inspector and a representative from the Town
during every phase. The Applicant shall provide a rip-rap tracking pad sufficient for one
revolution of all truck tires for the purposes of controlling sedimentation entering
roadways. Sweeping of the entrance(s)/exit(s) shall be swept twice per day and monitored
throughout the day.

DUST CONTROL - It shall be the responsibility of the Applicant to provide adequate
means of dust control. There shall be a water wagon, well(s) with pumps and hoses, and/or
a suitable supply of calcium chloride stored on site and either or both shall be used as
required to control dust. The control of dust shall comply with all regulations with the
Town of Oxford Board of Health, Massachusetts DEP, and the Federal OSHA
requirements.

SANITARY FACILITIES - The Applicant is responsible to provide adequate sanitary
facilities for the use of all persons employed on the site. Said facilities shall be properly
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screened from public view, shall be provided in sufficient number, in such manner, and at
such locations as are appropriate to serve the needs of the employees. These facilities shall
include a dumpster for proper storage of debris on the site. The facilities shall be
maintained in a neat and sanitary condition and in compliance with the requirements of
local and state health officials. The Applicant shall rigorously prohibit the committing of
nuisances within, on, or about the site.

PUBLIC SAFETY - The Applicant is responsible for the protection of the public safety
and the integrity of the public ways used to access the site. Accordingly, the Applicant shall
be required to maintain a gate at each vehicle entry and exit point. Such gates shall be
locked when the project is not in operation to prohibit entry. A copy of the key for each
gate shall be entrusted to the Board and/or its agent to allow free access for inspections.
The Applicant shall post and maintain NO TRESPASSING signs along the perimeter of the
site. The Applicant shall secure detention ponds from unauthorized access. The Applicant
shall provide adequate warning signage in advance of points of egress, subject to DPW
approval. The Applicant shall provide adequate traffic control at points of egress and at the
intersection of Route 20 and Oxbow Road, including but not limited to roadway flaggers or
police detail officers.

INSURANCE REQUIREMENTS - The entity responsible for earth removal operations
shall maintain insurance on all vehicles and equipment used on the site in amounts
satisfactory to the Board. The Applicant's insurance company shall send the Board a
certificate of insurance indicating that the insurance is in force, naming the Town of Oxford
as additional insured, and stating that the policies will not be materially changed or
cancelled without thirty (30) days advance notice by certified mail.

TOWN INDEMNIFIED - The Applicant agrees to defend, indemnify and hold harmless
the Town from and against any and all claims, demands, suits, actions, costs and judgment,
whatsoever, including reasonable attorney’s fees, which may be imposed upon, incurred
by, or asserted against the Town by reason of (a) any failure on the part of the Applicant to
comply with any provision or term required to be performed or complied with by the
Applicant Licensee under the terms of the Special Permit, or (b) for the death, injury or
property damage suffered by any person on account of or based upon the act, omission,
fault, negligence or misconduct of the Applicant, its employers, agents, assigns or invitees.

FAILURE TO PERFORM - In the event that the Applicant is unable to conform to the
monitoring and reporting or regrading and revegetating conditions of this Special Permit,
the Board may decide, by majority vote, to declare the Applicant in default and demand
payment from the project security to complete the necessary work. Upon such finding of
default the Board shall notify the Applicant in writing by certified mail of its decision and
allow fifteen (15) days from receipt by the Applicant to start correction of the violation. If
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the violation is not addressed within the allowed fifteen days and thereafter is not diligently
pursued to satisfactory resolution, the Board shall take the security and cause the remedial
work to be performed either by Town forces or a private contractor hired through
appropriate procedures. By acceptance of the conditions of this Special Permit the
Applicant also grants permission for such Town forces or contractors to enter the site and
complete the necessary work.

RELEASE OF SECURITY- The penal amount of the security posted as a condition of
this Special Permit (see Special Condition entitled PROJECT SECURITY) may, from
time to time, be reduced by the Board provided that the amount remaining is, in the opinion
of the Board, sufficient to complete the outstanding stabilizing, regarding, and revegetating,
and provide a guarantee of $1,000 per acre stabilized within the last two (2) years of the
request for partial release of security. The request for any release of security shall not be
valid unless accompanied by an as-built plan prepared and stamped by the project engineer
or surveyor showing the finished grades and condition of the site and certifying compliance
with the conditions of this Special Permit.

COMPLETION OF WORK- All permitted excavation work shall be completed, and all
areas shall be reclaimed prior to the expiration date of this permit unless the Applicant
applies for renewal of this Special Permit. If the renewal is to be sought, the completed
application shall be submitted at least four (4) months before the expiration date of this
Special Permit.

CHANGE OF OWNERSHIP - All conditions herein contained shall run with the land
and any new owner shall be bound by the conditions of this Special Permit. Prior to a
change of ownership, the new owner shall provide the Board with credentials and new
insurance certificates.

VIOLATIONS OF CONDITIONS - In addition to the enforcement provisions of the
Oxford Zoning By-Law, the Board, upon recommendation of its agent(s), may, by majority
vote, issue a cease and desist order if it is found that the requirements of any of these
conditions have been violated. In the event that the Board issues a cease and desist order,
and the Applicant unsuccessfully challenges that order in court, the town shall be
reimbursed by the Applicant for all legal costs and expenses including attorney's fees
incurred in defense of the cease and desist order and shall receive such reimbursement
before any work may continue under this Special Permit.

LAPSE OF RIGHTS — In accordance with the requirements of Chapter X1V, Section 6 of
the Oxford Zoning Bylaw (Applicability), the right to remove earth granted by this Special
Permit shall not take effect until a copy of the decision, bearing the certification of the
Town Clerk that twenty (20) days have elapsed after the decision has been filed in the
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office of the Town Clerk and that no appeal has been filed or if an appeal has been filed
that it has been dismissed or denied, is recorded in the Worcester District Registry of Deeds
and indexed in the grantor index under the name of the owner of record or is recorded and
noted on the owner’s certificate of title. If, except for good cause, a substantial use of a
Special Permit has not been made, or in the case of a Special Permit for construction,
construction has not begun within one year of the date that the Town Clerk certifies that no
appeal has been filed or, if an appeal has been filed, that it has been dismissed or denied,
the rights granted by the Special Permit shall lapse.

PAYMENT OF REAL ESTATE AND PERSONAL PROPERTY TAXES - Should the
owner become 30 days in arrears in paying either his real estate taxes or personal property
taxes all earth removal operations taking place under this Special Permit shall CEASE
AND DESIST, until such a time as all funds due the Town of Oxford along with all
penalties and interest have been received and a letter has been sent to the Board by the
Treasurer/Collector verifying receipt. Upon receipt of said letter activities will be allowed
to commence.

GROUNDWATER MONITORING & TESTING - The Applicant shall provide
monitoring wells to evaluate static water levels at the onset and throughout the project. The
Applicant shall also perform water quality testing on adjacent wells at minimum at the
beginning, middle, and end of the project or whenever the Board and/or DPW deems
necessary. The Applicant shall provide monthly reports on static water levels to the DPW
for review. Water quality reports shall be provided to the DPW after each round of testing.
Should any issues arise with respect to static groundwater levels and/or water quality
during the project the Applicant shall immediately investigate the issues to determine if
earth removal operations are accountable. In the event it is determined the earth removal
operations negatively impacted static water levels and/or water quality the work shall cease
until the issues are rectified.
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