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Subject: Site Plan Approval and Special Permit Application: Grafton Wastewater Treatment
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Applicant: Town of Grafton, Sewer Department

Dear Planning Board Members:

On behalf of the Town of Grafton {the Town), CDM Smith Inc. (CDM Smith) submits this Application
for Site Plan Approval and Special Permit for the Grafton Wastewater Treatment Plant (WWTP)
Improvements. The property is identified as ID 110/124.0-0000-0063.0 on the Town of Grafton
assessor’s maps. The upgrades to this facility are needed to comply with the more stringent National
Pollutant Discharge Elimination System (NPDES} permit recently issued by the U.S. Environmental
Protection Agency (EPA) for the facility to protect and improve water quality of the Blackstone River.
The proposed plant improvements include constructing a new building and new process structures, fill
within the 100-year floodplain to support those structures, excavation to provide compensatory flood
storage, an outfall replacement, and a solar photovoltaic (PV) array. The PV array is included to
provide a source of renewable electrical power to reduce the WWTP’s dependence on nan-renewable
power and to aid in the global effort to reduce greenhouse gas emissions.

The WWTP is located within a Residential {R20) zoning district south of the junction of Depot Street
and Providence Road and is also within a Flood Plain District {FPD} and a Water Supply Protection
Overlay District (WSPOD). In accordance with the Use Regulation Schedule regarding Public Utility
Uses in section 3.2.3.1 of the Town of Grafton Zoning By-law, a special permit is required for all Public
Water Utility Uses within R20 Districts. Further, in accordance with sections 6.4 and 7.4.D of the
Grafton Zoning Bylaw, special permits are required for projects within FPD and WSPOD, respectively.
The purpose of this Application to provide the required application materials, to document the
measures that will be taken to comply with the regulations governing the issuance of a special permit,
and to reguest a Site Plan Approval so that a Zoning Permit and a Building Permit may be issued for
the WWTP Improvements. ‘
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Please fired enclosed in this application package twenty five (25) copies of the Special Permit and Site
Plan Approval Application as well as twenty five (25} copies of Attachments A D and F (listed below
under Enclosures). These are being sent to the Town of Grafton Planning Department for distribution
to other Town departments. Please note that limited copies of Abutters Information (1 copy) and
Stormwater Report {2 copies) are being sent to the Town of Grafton Planning Department for limited
distribution as determined by the Planning Department.

Please advertise this project for your next scheduled Planning Board meeting which we understand to
be July 13, 2015. If you have any questions regarding this Site Plan Approval and Special Permit
Application submittal, please do not hesitate to call me at (617) 452-6784 or William Dana Green, P.E.
at {617) 452- 6639. We look forward to working with you on this project.

Very truly yours,

Alexandra H. Kleyman, AICP
Planner

CDM Smith Inc.

cc: Paul Cournoyer, Superintendent of Sewers

Enclosures:

Application for Special Permit and Site Plan Approval
Attachment A: Project Narrative

Attachment B: Certification of Flood Storage Impacts
Attachment C: Figures

Attachment D: Project Plans

Attachment E: Abutters Information

Attachment F: Request for Waiver of Requirement for Certificate of Good Standing
Attachment G: Stormwater Report

Check for application submittal fee of $250

Check for application review fee of 51,000

Check for public hearing notice of $128
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TOWN OF GRAFTON
GRAFTON MEMORIAL MUNICIPAL CENTER
30 PROVIDENCE ROAD
GRAFTON, MASSACHUSETTS 01519
(508) 839-5335 ext 120 * FAX (508) 839-4602
www.grafton-ma.gov

PLANNING BOARD
APPLICATION FOR SITE PLAN APPROVAL
Application No.
APPLICANT NAME: CDM Smith
STREET 75 State St. CITY/TOWN Boston
STATE MA zip 02109  TELEPHONE 617-452-6000

PROPERTY OWNER NAME: Town of Grafton Sewer Department, Attn: Paul Cournoyer

STREET 9 Depot St. CITY/TOWN South Grafton
STATE MA zip_ 01860  TELEPHONE 508-839-8526
Deed recorded in the Worcester District Registry of Deeds ~ Book __ 36504 Page 327

CONTACT PERSON’S NAME: Alexandra Kleyman, AICP

TELEPHONE 617-452-6784

SITE INFORMATION:

STREET AND NUMBER 9 Depot St.

ZONING DISTRICT _Residential (R20)  ASSESSOR'S MAP 124 LOT #(S) 63
LOT SIZE 11.53 acres FRONTAGE 48.7 feet

CURRENT UsE Grafton Wastewater Treatment Plant

PLAN INFORMATION:
PLAN TITLE See Attachment D: Project Plans

PREPARED BY CDM Smith, Attn: William Dana Green, PE

DATE FREPARED 6/16/15 REVISION DATE

Describe proposed changes / additions:
Improvements to the WWTP include the construction of a new building and new structures and the installation
At NEW TWress THars Ta ramce nirient t&rhAraa

TO THE GRAFTON PLANNING BOARD:

The undersigned, being the APPLICANT named above, hereby applies for approval of the above entitled SITE
PLAN by the Planning Board and certifies that, to the best of APPLICANT'S knowledge and belief, the information
contained herein is correct and complete and that said PLAN conforms with the requirements of the Zoning By-Law of
the Town of Grafton.

——

Date: o |
Date: {b (5/

Applicant’s Signature

Property Owner’s Signature (if not Applicant)
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TOWN OF GRAFTON
GRAFTON MEMORIAL MUNICIPAL CENTER
30 PROVIDENCE ROAD
GRAFTON, MASSACHUSETTS 01519
(508) 839-5335 ext 120 * FAX (508) 839-4602
www.grafton-ma.gov

PLANNING BOARD
APPLICATION FOR SPECIAL PERMIT

Application No.
APPLICANT & PROPERTY OWNER INFORMATION
NAME CDM Smith
STREET 75 State St. CITY/TOWN Boston
STATE MA zip. 02109 TELEPHONE 617-452-6000

NAME OF PROPERTY OWNER (if different from Applicant) _own of Grafton Sewer Dept., Atin: Paul Cournoyer

Deed recorded in the Worcester District Registry of Deeds ~ Baok _ 36504 Page 327

SITE INFORMATION:

STREET AND NUMBER @ Depot St.

ZONING DISTRICT _Residential (R20)  ASSESSOR’'S MAP 124 LOT #(S) 63
LOT SIZE 11.53 acres FRONTAGE 48.7 feet

CURRENT Usge Grafton Wastewater Treatment Plant

PROJECT/PLAN INFORMATION:
PLAN TITLE See Attachment D: Project Plans

PREPARED BY (name/address of PE/ Architect) CDM Smith, Atin: William Dana Green, PE

DATEs 6/16/15

Use for which Special Permit is sought: (refer to § 3.2.3.1 of the Zoning Bylaw - Use Regulation Table):

Communications, Transportation, Public Utility Uses: 10. All Public Water Utility Uses (Water Treatment

Facility); Projects in Flood Plain District; Projects in Water Supply Protection Overlay District

Cite all appropriate sections of the Zoning By-Law which pertain to this Application, Use and Site:
Section 3, Section 6, Section 7, Section 8

TO THE GRAFTON PLANNING BOARD:

The undersigned, being the APPLICANT named above, hereby applies for a SPECIAL PERMIT to be granted by
the Planning Board and certifies that, to the best of APPLICANT’S knowledge and belief, the information contained
herein is correct and complete.

Applicant’s Signature M \%QMVVQJD Date: &

el t & Nia
Property Owner’s Signature (if not Applicant) Date: é 4
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Attachment A

Project Narrative

1.0 Introduction

Under the proposed project, several new structures will be constructed, including a third secondary
clarifier, a third aeration tank, a D-box and flume, a disinfection and phosphorus removal building, and
a generator pad. A bypass structure will also be added to the process and control building. Other
major facility improvements include:

e Extending the Headworks Area Building including installation of new bypass and influent
channel screens;

e Replacing the existing grit removal system equipment;

e Constructing a septage receiving box and replacing pneumatic ejectors and associated piping
with new vortex (recessed impeller) septage pumps and piping;

e Replacing the primary influent valve chamber with valve operators accessible from grade;
e Replacing the clari-thickener tank equipment;

e Modifying the secondary treatment system to create a Bardenpho system for nitrogen
removal;

e Constructing a new Parshall flume and flow distribution box upstream of the three aeration
tanks;

e Replacing all secondary clarifier tank equipment and constructing a third secondary clarifier;
e Replacing existing and adding new waste activated sludge and RAS pumps;

e Constructing a new tertiary treatment system;

e Replacing the existing effluent disinfection system;

e Constructing an intermediate pump station;

e Modifying the existing outfall manhole structure;

e Installing a new gravity belt thickener for secondary sludge thickening;

e Replacing the primary and thickened sludge pumps;

e Installing a new dry polymer system for the gravity belt thickeners;

CDM
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Attachment A e Project Narrative

e Replacing the existing ferric acid chloride storage and feed system;

e Replacing the existing lime make-up, storage, and feed systems;

e Replacing aging or inoperable laboratory and shop equipment;

e Updating aging office spaces and staff facilities in the Process and Control Building;
e Removing abandoned sludge dewatering vacuum filters; and,

e Replacing the standby generator.

Additionally, the Town of Grafton Sewer Department plans to install an array of five hundred and
seventy two (572) solar photovoltaic (PV) panels to reduce energy costs at the WWTP and to aid in the
global effort of reducing greenhouse gas emissions.

The proposed improvements (Improvements) to the existing Grafton Wastewater Treatment Plant
(WWTP) at 9 Depot Street are driven by a new National Pollutant Discharge Elimination System
(NPDES) permit issued by the U.S. Environmental Protection Agency (EPA) that limits nutrient
concentrations discharged into the Blackstone River to protect and improve water quality of the
Blackstone River and other down-river receiving waters. Nutrient discharge limitation will be
accomplished by implementing additional nutrient removal processes and a number of baseline
improvements to the WWTP to meet the lower discharge concentrations in the new NPDES permit.

The proposed Improvements will require the issuance of a Special Permit for Utility Use within a
Residential (R20) District, a Flood Plain (FP) District, and a Water Supply Protection Overlay (WSPO)
District. The purpose of this application is to provide the required application materials, to document
the measures that will be taken to comply with the regulations governing the issuance of Special
Permits, and to request a Site Plan Approval so that applications for a Zoning Permit and a Building
Permit may be submitted for the WWTP Improvements. The following sections address the existing
on-site WWTP conditions, proposed work within the R20 District, FP District, and WSPO District, the
regulations governing those districts, and the compliance measures to be taken to meet those
regulations.

2.0 Existing Conditions and Zoning By-Law Analysis

This section discusses the background of the Grafton WWTP, an overview of the proposed
Improvements, and the sections of the Grafton Zoning By-law which will require the issuance of a
Special Permit for the Improvements to proceed.

2.1 Grafton WWTP Background

The Town of Grafton (Town) owns and operates a 2.40 million gallon per day (mgd) wastewater
treatment plant which began operation in 1979. The plant treats wastewater from a service area
spanning approximately 14 square miles throughout much of the western and central portions of
Town. The collection system consists of sanitary only sewer pipelines that provide sewer service to
approximately 60% of the Town’s residential, commercial, and industrial sources. The plant also
treats septage from within the Town of Grafton.

CDM
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Attachment A e Project Narrative

The treatment plant discharges to the Blackstone River which flows into the Seekonk River, which
joins the Providence River and discharges into Narragansett Bay and the Atlantic Ocean. In August of
2013, the U.S. Environmental Protection Agency (EPA) and Massachusetts Department of
Environmental Protection (MassDEP) issued a NPDES permit, requiring further reduction of the
nitrogen and phosphorus discharged from the plant. The existing facility has received minimal capital
improvements since 1979 and, as a result, the treatment plant as is cannot meet these new permit
limits. The EPA issued an Administrative Consent Order requiring the facility be able to meet these
limits by April 1, 2018. The project, while driven by a new NPDES permit resulting in the addition of a
new process (disk filters) for phosphorus reduction, also includes a number of “baseline
improvements” to bring the facility up to current codes and standards of practice as well as replacing
aging systems.

The WWTP Improvements discussed herein were identified and approved by the MassDEP as the best
alternative to meet the more recent stringent state and federal regulations including nutrient limit
requirements of a NPDES Permit and aging equipment associated with the WWTP.

2.2 Applicable Zoning Districts Requiring a Special Permit

The WWTP property is located within a Residential (R20) zoning district south of the junction of Depot
Street and Providence Road and is also within a Flood Plain (FP) District and a Water Supply Protection
Overlay (WSPO) District. In accordance with sections 3, 6, and 7 of the Grafton Zoning By-law, Special
Permits are being sought for the WWTP Improvements in the R20 District, FP District, and WSPO
District, respectively.

2.2.1 Section 3: Use and Intensity Regulations

Section 3.2.3.1 of the Grafton Zoning By-law identifies approved uses within the various town districts.
Iltem 10 of Section 3.2.3.1. Principal Uses that include Communications, Transportation and Public
Utility Uses states that “all Public Water Utility Uses to include wells, treatment facilities, storage tanks
and accessory uses” within R20 districts require the issuance of a Special Permit.

As the Grafton Zoning By-law only dates back to 1989 and the WWTP was originally constructed in
1979, it is believed that no Special Permit has been issued to the WWTP for its use in an R20 District.
If such a Special Permit is required for modifications to the WWTP, and as the WWTP is within the R20
District and is a treatment facility, a Special Permit is being sought for the Improvements.

Iltem 7 in the same section (3.2.3.1: Principal Uses that include Communications, Transportation and
Public Utility Uses) identifies that “electric generating or distribution station or substation” uses within
R20 districts require the issuance of a Special Permit. While the Improvements include the installation
of a solar PV array, the electricity generated will only be used on-site to power on-site equipment, and
electricity generation is not a primary use but an accessory use. It is our understanding that as an
accessory use, the solar PV array does not require the issuance of a Special Permit.

2.2.2 Section 6: Flood Plain Districts

Section 6 of the Grafton Zoning By-law details the regulations governing projects in FP District.
Specifically, Section 6.4 states:

CDM
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Attachment A e Project Narrative

“6.4. No structure or building shall be erected, constructed, substantially improved, or
otherwise created or moved; no earth or other materials dumped, filled, excavated, or
transferred, unless a special permit is granted by the Planning Board.”

As the Grafton Zoning By-law only dates back to 1989 and the WWTP was originally constructed in
1979, it is believed that no Special Permit has been issued to the WWTP for uses in a FP District. As
the WWTP is within an FP District identified by the Grafton Planning Board (FEMA FIRM 25027C0841E;
Figure 1) and Improvements include actions listed in Section 6.4, a Special Permit is being sought for
the Improvements.

2.2.3 Section 7: Water Supply Protection Overlay District

Section 7 of the Grafton Zoning By-law details the regulations governing projects in WSPO District.
Specifically, Section 7.4.D and subsection 7.4.D.6 state:

“7.4.D. Within the Water Supply Protection Overlay District, the following uses shall be allowed
only upon receipt of a special permit, issued in accordance with the provisions of Section 1.5.5
of this Zoning By-Law and subsections E-H below. Due to the nature of these uses, particular
attention must be given to protecting the integrity of the aquifer area. Inability to conclusively
demonstrate that no contaminants will come into contact with the ground, potentially
compromising the integrity of the aquifer, shall cause the special permit to be denied and such
uses(s) shall not be conducted.

[..]

7.4.D.6. Municipal sewage treatment facilities with on-site disposal of primary or secondary
treated effluent.”

As the Grafton Zoning By-law only dates back to 1989 and the WWTP was originally constructed in
1979, it is believed that no Special Permit has been issued to the WWTP for uses in a WSPO District.
As the WWTP is a municipal sewage treatment facility with on-site surface water disposal of treated
effluent, a Special Permit is being sought for the Improvements.

3.0 Compliance with Regulations

This section discusses the Grafton Zoning By-law regulations governing work in R20, FP, and WSPO
Districts, and the compliance measures that will be taken to conform to the regulations. Applicable
regulations are presented below in italics, with responses presented in non-italicized font.

3.1 Compliance with Section 3: Use and Intensity Regulations

Section 3.1 of the Grafton Zoning By-law details the various Grafton Zoning Districts, their
identification within the Zoning Map, and their Intents and Purposes. For R20 Districts, FP Districts,
and WSPO Districts, the Intents and Purposes are as follows:

“3.1.5.3. Medium Density Residential (R-20): To provide sites for medium density residential
development with respect to the existing character of the neighboring homes and properties,
including compatible, related home-oriented activities and pursuits in a small village

CDM
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Attachment A e Project Narrative

environment. The above purposes are, however, mitigated by the overriding goal of protecting
the town's ground water resources.

[.]

3.1.5.9. Flood Plain (FP): To insure the minimization of flood damage and to minimize any
impediment to the natural flow of flood waters.

3.1.5.10. Water Supply Protection Overlay District (WSPO): To protect Grafton's ground-water
supplies.”

The WWTP Improvements were designed with similar Intents and Purposes to ensure protection of
the Town’s community, environment, and water resources.

Section 3.2 details the Use Regulations- General and Special Rules governing projects within all
districts. The only applicable subsection to the WWTP Improvements is 3.2.2.4, which states,

“3.2.2.4 Outside bulk storage, contractor's yard, disposal area or open storage related to
manufacturing, processing, warehousing, wholesale trade or a public utility facility shall be
screened from an adjacent residential use, a residential district or street by a solid stockade
fence six (6) feet in height or densely planted trees or shrubs six (6) feet or more in height, or
be equivalently obscured by natural vegetation.”

The existing WWTP has an existing vegetated perimeter which will not be lost due to the
improvements.

The Grafton WWTP Improvements will comply with Intensity Regulations and Supplementary
Requirements detailed in Section 3.3 including the provisions governing R20 Districts, as detailed in
Section 3.2.3.2 Intensity of Use Schedule. The Intensity of Use Schedule and the complying
measurements of the existing and proposed conditions are presented in Table A, below. For
measurements of existing structures that do not conform to the Intensity of Use Schedule (i.e.,
Maximum Building Height), it should be noted that Section 3.4.2 of the Grafton By-Law states that,

“A lawfully existing structure which does not conform to the requirements of this By-Law may
continue.”

Thus, only proposed facilities must comply with the Intensity of Use Schedule in Table A.

CDM
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Attachment A e Project Narrative

Table A
Intensity of Use Schedule

Zoning Minimum Minimum Minimum Yards Maximum  Maximum
District Area (sq. Frot\tage/Lot Side (ft.) Rear (ft.) Building B.uilding
ft.) Width (ft.) Coverage Height (ft.)
(% of Lot)
R-20 20,000 125 30 15 15 30 35
WWTP 478,305 N/A* N/A*? N/A*? N/A*? 2.8%*3 N/A*4

Table A: Intensity of Use Schedule for R20 Districts, compared with Intensity of Use for the WWTP.
*1 — Frontage of Providence Road is approx. 49 If and is not used for existing or proposed access
*2 — Min. Yards to existing Process/Control (P/C) bldg. = 156 If
Min. Yards to proposed Phosphorus (Ph.) bldg. = 251 If
Min. Yards to existing Headworks (H/W) bldg. = 131 If
Min. Yards to proposed secondary clarifier no. 3 =110 If
*3 — Existing bldgs. (P/C and H/W bldg.): 2.2% + Proposed bldgs. (Ph. bldg.): 0.6% = 2.8%
*4 — Existing process and control building = 39.33 ft. (from 1st floor el. to highest point)
Proposed Ph. bldg. = 32.67’ (from landing el. to highest point)
No Supplementary Requirements in section 3.3.2 or Special Cases in section 3.3.3 are applicable.
3.1.1 Conclusion

We conclude that the Grafton WWTP Improvements will comply with regulations governing Use and
Intensity for projects in R20 Districts detailed in Section 3 of the Grafton Zoning By-law.

3.2 Compliance with Section 4: General Regulations

It is presumed that the proposed improvements to the WWTP will not alter the Plant’s current
compliance with the General Regulations outlined in Section 4 of the Grafton Zoning By-law.

3.3 Compliance with Section 5: Special Regulations
No Special Regulations are applicable to the Grafton WWTP Improvements.

3.4 Compliance with Section 6: Flood Plain Districts

The WWTP property is partially located within a FP District (FEMA FIRM 25027C0841E, Figure A).
Proposed work within the flood plain includes the construction of one new building and new
structures, fills to support new structures and excavation to provide compensatory flood storage, the
installation of solar PV arrays, and the replacement of an existing drainage outfall.
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Attachment A e Project Narrative

Section 6.3 of the Grafton Zoning By-law details the regulations governing FP Districts. This section
mentions several additional regulatory documents that require compliance with regulations governing
work in flood plains:

“6.3. Regulations: The Floodplain District is established as an overlay district to all other
districts. All development in the district, including structural and non-structural activities,
whether permitted by right or by special permit must be in compliance with Chapter 131,
Section 40 of the Massachusetts General Laws and with the following:

1. “Section of the Massachusetts State Building code which addresses floodplain and coastal
high hazard areas (currently 780 CMR 120.G, “Flood Resistant Construction and Construction
in Coastal Dunes”);”

All new structures were designed in compliance with the state building code.

2. “Wetlands Protection Regulations, Department of Environmental Protection (DEP)
(currently 310 CMR 10.00),”

Not applicable: no work is proposed in on-site wetlands.
3. “Inland Wetlands Restriction, DEP (currently 310 CMR 13.00);”

A Notice of Intent (NOI) was submitted to the Grafton Conservation Commission that documents
compliance with state and Town regulations governing Inland Wetlands and flood plains. The
construction of compensatory flood storage will prevent any increase in flood plain elevation.

4. “Minimum Requirements for the Subsurface Disposal of Sanitary Sewage, DEP (currently 310
CMR 15, Title 5); Any variances from the provisions and requirements of the above referenced
state regulations may only be granted in accordance with the required variance procedures of
these state regulations. (TM 05-09-11)”

Not applicable: no sewage will be disposed to the subsurface.

3.4.1 Compliance with Encroachments Clause
Grafton Zoning By-Law section 6.4 item c) states:

“6.4.C. All encroachments, including fill, new construction, substantial improvements to
existing structures, and other developments are prohibited unless certification by a registered
professional engineer is provided by the applicant demonstrating that such encroachment shall
not result in any increase in flood levels during the occurrence of the one hundred (100) year
flood.”

In accordance with this section, a narrative of the various encroachments proposed within the 100-
year storm elevation of 276.9 feet NGVD 29, and the calculations to support the assertion that such
encroachments will not result in increased flood levels, are provided below. A certification of these
findings signed and stamped by a registered professional engineer is included as Attachment B.

CDM
Smith A7

CAMO00429appA.docx




Attachment A e Project Narrative

3.4.1.1 Fills and Compensatory Flood Storage Excavations

Proposed work includes the construction of a new building and process structures (a building for
phosphorus removal and disinfection and a pad for a generator on the easterly section of the WWTP;
an aeration tank, a secondary clarifier tank, and a secondary clarifier distribution box on the westerly).
All new structures will require fill to support the foundations and such fills will result in a loss of flood
storage. To account for and reverse the effect of such a loss of flood storage, the project design
includes excavating uplands adjacent to the floodplain to provide on-site flood storage on an
incremental basis per 310 CMR 10.57 (4)(a). Such excavation will be in volume greater than or equal
to the volume of the fills added, resulting in a net gain of compensatory flood storage (see Table B).

Table B
Compensatory Flood Storage Accounting

Contour (el. ft.) Fill (c.f.) Compensatory Flood Storage (c.f.) Change (c.f.)
273-274 1568 1646 +78
274-275 7168 7526 +358
275-276 9335 9801 +466
276-277 9752 10239 +487

Total 27283 29212 +1389

Table B: Comparison of fill volume with excavation volume to ensure net gain of flood storage below 100-year storm
elevation, 276.9 feet NGVD 29.

3.4.1.2 Solar PV Arrays

Also proposed within the FP District is the installation of an array of 572 solar PV panels of 20.86
square feet apiece, at a combined area of 11,932 square feet (see Project Plans Sheet SD-E-04:
Electrical Miscellaneous Details V). The minimum elevation of the leading edge of the solar panels is
at el. 276.9 feet NGVD 29, i.e. two or more feet above the 100-year floodplain elevation. This elevates
the PV panels above the 100-year floodplain to avoid additional loss of flood storage, although
seventy two (72) support beams will be placed in the floodplain and their combined volume below the
floodplain elevation will add to the loss of flood storage. Space-efficient I-beams are expected to
support the panels, but for conservative estimating we assumed 6-inch diameter posts will be used
instead. Based on that conservative assumption, supports could displace up to 30.2 cubic feet below
the 100-year floodplain elevation. Subtracting this displaced volume from the flood storage gained by
excavation- presented in the table above- the net change in flood storage would be slightly reduced to
+1358.8 cubic feet, still a net gain in flood storage capacity, and based on the conservative assumption
of 6-inch diameter support posts. Photographs 1 and 2 are example PV arrays during and following
construction of similar work done by CDM Smith at the North Conway, NH WWTP.
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Attachment A e Project Narrative

Photograph 2: PV array following construction, North Conway, NH WWTP.

3.4.1.3 Replacement Outfall

An existing outfall in the northeast corner of the WWTP will be replaced to accommodate drainage
system improvements (see Project Plans Sheet C-20: Site Details 1; Detail 8). The replaced outfall will
feature a riprap stilling basin with an area of 44.4 square feet. The basin will require excavations
below the 100-year floodplain resulting in no loss of flood storage.

3.4.2 Conclusion

We conclude that the Grafton WWTP Improvements will comply with regulations governing projects
in FP Districts detailed in Section 6 of the Grafton Zoning By-law.
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Attachment A e Project Narrative

3.5 Compliance with Section 7- Water Supply Protection Overlay Districts
3.5.1 Special Permit Criteria

Special Permit Criteria for projects in WSPO Districts with which the Grafton WWTP Improvements will
comply are detailed in Grafton Zoning By-law section 7.4.G, and are as follows:

“7.4.G. Special Permit Criteria. Special permits under this Section shall be granted only if the
SPGA determines, in conjunction with the town agencies as specified above, that ground water
quality resulting from on-site waste disposal, recharge of runoff from impervious surfaces, and
other on-site operations will not fall below federal or state standards (314 C.M.R. 6.00) for
drinking water at the down gradient property boundary; and that the design complies with the
applicable criteria specified in Section 7.5.”

In accordance with sections 7.4.H, required information is presented below:

“7.4.H. Submittals. In applying for a special permit required by this section, the information
listed below shall be submitted:”

“7.4.H.1. A complete list of chemicals, pesticides, herbicides, fertilizers, fuels and other
potentially toxic or hazardous materials to be used or stored on the premises in quantities
greater than those associated with normal household use, accompanied by a description of
measures proposed to protect all storage containers facilities from vandalism, corrosion and
leakage, and to provide for control of spills.”

Table C presents the chemicals and the volume of their storage tanks to be stored on the premises.
This list does not include the chemicals presently being used whose use will be discontinued during
the Improvements.

Table C
All Chemicals to Be Stored On-site
Chemical Type | Tank Size (gal) ‘ Tank Quantity | Total Volume (gal)
Magnesium hydroxide 4515 2 9,030
Sodium Hypochlorite 55 1 55
(drum for intermittent use)
Ferric Chloride 5,050 2 10,100
Diesel fuel for Generator 2,000 1 2,000

“7.4.H.2. A description of potentially toxic or hazardous wastes to be generated, indicating
storage and disposal methods.”

Not applicable: no toxic or hazardous wastes are to be generated on-site.

“7.4.H.3. Evidence of approval by the Massachusetts Department of Environmental Protection
of any industrial waste treatment or disposal system or any wastewater treatment system
over 15,000 gallons per day capacity.”

CDM
Smith A-10

CAMO00429appA.docx




Attachment A e Project Narrative

The NPDES permit issued by the U.S. EPA and the MassDEP stands as evidence of approval of the
Grafton WWTP.

“7.4.H.4. Projections of down gradient concentrations of nitrogen, phosphorus, and other
relevant chemicals to be disposed of on-site, at property boundaries and other locations
deemed pertinent by the Planning Board, prepared by a hydro geologist or Registered
Professional Engineer possessing experience and education in Water Supply Protection and
Hydrology. “

In compliance with the NPDES permit, projected effluent concentrations to be disposed into the
surface water of the Blackstone River will be within the permitted range, and are presented in Table
D.

Table D
Projected Effluent Concentrations
Parameter | Permitted Concentration
Flow 2.4 mgd
CBOD 20 mg/L
TSS 20 mg/L
Ammonia Nitrogen 5 mg/L
Total Nitrogen (May 1-Oct 31) 8 mg/L
Total Phosphorus (May 1-Oct 31) 0.2 mg/L
Total Lead 1.8 ug/L
Enterococci 153 cfu/100 mL

3.5.2 Design and Operations Criteria

In accordance with section 7.5 of the Grafton Zoning By-law, the Grafton WWTP Improvements will
comply with the Design and Operations Criteria for projects in the WSPO District:

“7.5 Design and Operations Criteria: For all uses within the Water Supply Protection Overlay
District the following design and operation criteria shall be satisfied where applicable:

7.5.A. Safeguards: Provision shall be made to protect against toxic hazardous materials
discharge or loss resulting from corrosion, accidental damage, spillage or vandalism through
measures such as: spill control provisions in the vicinity of chemical or fuel delivery points;
secured storage areas for toxic or hazardous materials; and indoor storage provisions for
corrodible or dissolvable materials. For operations which allow the evaporation of toxic or
hazardous materials into the interiors of any structures, a closed vapor recovery system shall
be provided for each such structure to prevent discharge of contaminated condensate into the
ground water.”

All chemicals have spill containment. For ferric chloride, spill containment is designed for 125% of
both of the two tanks because the tanks are hydraulically interconnected. For magnesium hydroxide,
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spill containment is designed for 125% of one of the two tanks because the tanks are not hydraulically
connected; each tank has separate fill pipes and discharge pipes. For sodium hypochlorite, 55-gallon
drums will be stored on purchased containment pad for intermittent use. Diesel fuel for the
generator will be stored within a double contained “belly” tank integral with the generator.

“7.5.B. Location: Where the premises are partially outside of the Water Supply Protection
Overlay District, potential pollution sources such as on-site waste disposal systems shall be
located outside the District to the extent feasible.”

Not applicable: no portion of the premises are outside WSPO District.

“7.5.C. Disposal: For any toxic or hazardous wastes to be produced in quantities greater than
those associated with normal household use, the applicant must demonstrate the availability
and feasibility of disposal methods which are in conformance with G.L. c. 21C.”

Not applicable: hazardous wastes will not be produced on-site. The surface water disposal methods
for effluent are permitted by the NPDES permit.

“7.5.D. Ground Water Recharge: Maximum ground water recharge shall be attained without
risking ground water contamination. All runoff from impervious surfaces shall be recharged on
the site, by being diverted toward upland areas covered with vegetation for surface infiltration
to the extent possible, or as otherwise directed by the Grafton Department of Public Works
and Conservation Commission. Dry wells shall be used only where other methods are
infeasible, and where used shall be preceded by oil, grease, and sediment traps to facilitate
removal of contaminants. No discharge directly into surface waters or wetlands without
intervening mitigation measures will be allowed. All recharge areas shall be maintained in full
working order by the owner. An annual maintenance plan shall be submitted to the Inspector
of Buildings and Town Engineer to assure that the methods used for on-site recharge and
infiltration shall remain effective.”

Provisions to maintain groundwater recharge are outlined in the Stormwater Report (Attachment E).

“7.5.E. Limitation on Impervious Material: Within the Water Supply Protection Overlay
District, not more than 25%, or five thousand (5000) square feet, whichever is greater, of any
lot area shall be rendered impervious; the remainder shall be retained as unoccupied space
free of all buildings, parking, pavement, including street access drives and walks, and other
conditions rendering the land surface impervious; except that the Inspector of Buildings may,
after consultation with the Town Engineer and the Conservation Commission, allow up to 75%
of the lot area to be rendered impervious, provided that techniques satisfying the
requirements set forth above are used to maximize groundwater recharge without risking
groundwater contamination. All required unoccupied areas shall be landscaped or stabilized
with plant material (except as may be otherwise set forth in Section 5.2.2.3 as pertaining to
multi-family dwellings).”

Provisions to limit impervious material are outlined in the Stormwater Report (Attachment E).
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Attachment A e Project Narrative

We conclude that the Grafton WWTP Improvements will comply with regulations governing projects
in WSPO Districts detailed in Section 7 of the Grafton Zoning By-law.

3.6 Compliance with Section 8 - Traffic Control
Section 8.2 of the Town of Grafton Zoning Regulations stipulate that a Traffic Study is required for all
applications for Special Permits, with the expectation that Special Permit applications generate
additional traffic on the roadway system. However, based on the review of traffic data conducted for
the application, the proposed Grafton WWTP improvements will not result in an increase in traffic and
there would be no adverse impacts to site access or circulation on the surrounding roadways. These
conclusions are explained in more detail below.

The treatment plant improvements are anticipated to result in a net reduction of site generated
vehicle trips based upon the provided truck generation information (Table E). The reduction in site
generated vehicle trips will reduce the existing demand placed on the surrounding roadways and
thereby allow additional roadway capacity for other growth or development. In the absence of other
growth or development, the proposed treatment plant improvements will likely improve the currently
available roadway capacity in the vicinity of the treatment plant.

Specifically, the proposed treatment plant improvements project will streamline facility trucking
operations. As shown in Table E, the current facility generates 3,548 truck trips annually. Those trips
are expected to reduce to 2,466 annual truck trips upon completion of the project in 2018. This
represents an anticipated decrease for 2018 operations of approximately 1,082 annual truck trips
(30%) from existing operations. Future operations projections estimate that the site will generate
approximately 3,058 truck trips annually in the year 2038. This future 2038 projection represents a

decrease of approximately 490 annual truck trips (14%) from existing operations.

Truck Contents

Table E
Projected Site Generated Truck Trips

I " S

Existing Facility Design

Immediately Upon Startup

Future Design

(2018) (2038)
Sludge 15/week 19/week 27/week
Sodium Hypochlorite 4/year 4/year 6/year
Lime 4/year 0 0
Garbage 3/week 3/week 3/week
Leachate 25/week 0 0
Septage 25/week 25/week 28/week
Magnesium Hydroxide 0 6/year 1/month
Ferric Chloride 4/year 1/month 2/month
TOTAL 3,548/year 2,466/year 3,058/year
TRIP REDUCTION? - 1,082 490
PERCENT REDUCTION! - 30% 14%

1Reduction relative to Existing Facility Design.
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The proposed treatment plant improvements will require the facility to increase personnel from six to
seven total persons. The one added employee vehicle trip will have a negligible impact to roadway
capacity regardless of any other trip reductions. Considering the trucking operation trip reductions,
however, the site will show an overall net reduction of site generated vehicle trips. The net reduction
in site generated vehicle trips will reduce roadway vehicle demand and improve the available roadway
capacity in the vicinity of the plant.

The beneficial traffic impacts anticipated due to the proposed application not only adhere to, but
enhance all applicable objectives stated under Grafton Zoning By-law Section 8 — Traffic Control.

Therefore, the Grafton WWTP Improvements fully comply with the objectives governing special
permit projects detailed in section 8 of the Grafton Zoning By-law.

4.0 Summary

The proposed Grafton WWTP improvements are designed as a response to the NPDES permit and will
require the issuance of a Special Permit for Utility Use within a Residential District, a Flood Plain
District, and a Water Supply Protection Overlay District. This Application contains all necessary
material for consideration of such Special Permit issuance, including Use and Intensity documentation,
documentation of compliance with Flood Plain Restrictions and Water Supply Protection standards,
and the inclusion of a Traffic Study. In addition to updating the facility to protect and improve the
water quality of the Blackstone River by reducing nutrient discharge, the applicant proposes to use
solar PV to self-generate renewable energy and reduce greenhouse gas emissions. A Special Permit is
not being sought for the solar PV array as it will not be a primary use but an accessory use, and will
only be use for on-site power purposes.
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75 State Street, Suite 701
Boston, Massachusetts 02109
tel: 617 452-6000

fax: 617 345-3501

June 16, 2015

Planning Board

Grafton Memorial Municipal Center
30 Providence Road

Grafton, Massachusetts 01519

Subject: Site Plan Approval and Special Permit Application: Grafton Wastewater Treatment
Plant (WWTP) Improvements
Applicant: Town of Grafton, Sewer Department

Dear Planning Board Members:

This statement is to certify that the proposed project, the Grafton Wastewater Treatment Plan
(WWTP) Improvements Project, will not result in any increase in flood levels in the vicinity of the
WWTP.

In accordance with Section 6.4.C of the Grafton Zoning By-Law, construction of new structures and
associated fill will not result in long-term loss of flood storage. To account for and reverse the effect of
required fills to support the foundation of new buildings, uplands adjacent to the floodplain will be
excavated to provide on-site flood storage on an incremental basis per 310 CMR 10.57 (4){a). As
stated in Attachment A, Project Narrative, such excavation will be in volume greater than or equal to
the volume of the fills added, resulting in a net gain of compensatory flood storage. The table below
summarizes these conditions.

Compensatory Flood Storage Accounting

Contour (el. ft.) Fill (c.f.) Compensatory Flood Storage (c.f.) Change (c.f.)
273-274 1568 1646 +78
274-275 7168 7526 +358
275-276 9335 9801 +466
276-277 9752 10239 +487

Total 27283 29212 +1389

Comparison of fill volume with excavation volume to ensure net gain of flood storage below 100-year storm elevation, 276.9
feet NGVD 29.

awschment B - certification of flood storage impactWATEB+ ENVIRONMENT + TRANSPORTATION + ENERGY + FACILITIES
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Planning Board
June 16, 2015
Page 2

Some loss of flood storage will occur from the volume below the 100-year floodplain displaced by the
seventy two (72) support beams for the solar PV array. Space-efficient I-beams are expected to
support the panels, but for conservative estimating we assumed 6-inch diameter posts will be used
instead. Based on that conservative assumption, supports could displace up to 30.2 cubic feet below
the 100-year floodplain elevation. Subtracting this displaced volume from the flood storage gained by
excavation -- presented in the table above -- the net change in flood storage would be slightly
reduced to +1358.8 cubic feet, still a net gain in flood storage capacity, and based on the conservative
assumption of 6-in diameter support posts.

Please call me at (617) 452- 6639 if you have any questions regarding this Site Plan Approval and
Special Permit Application submittal. We look forward to working with you on this project.

| [ ]
Very trulyjyours, /|
f ;T / ﬁl
/o
(/ VI~

William Dana Green, P.E.
Senior Project Manager
CDM Smith Inc.

cc: Paul Cournoyer, Superintendent of Sewers

attachmen: B - certification of flood storage impacts CV edits.docx
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NATIVE SOl FROM BFING CONTAMINATED BY FINES BY ADDING A LAYER OF FILTER 5, BEFORE CONSTRUCTION, AL UTLIIES, PUBLIC AND PRMVATE MUST BE
An AERATION TANK INFLUENT INTERMEDIATE CONTOUR FABRIC ON THE BOTTOM. THE CONTRACTOR SHALL INSTALL A RISER PIPE TO NOTIFIED (SEE MASSACHUSETTS GENERAL LAWS, CHAPTER 82 SECTION 40.) .
) DRAIN THE BASIN AT MAX HOLING CAPACITY. UPOR GOMPLETION OF CONSTRUCTION CALL "DIG SAFE" 1 (BEB) 344-7233 HTTP://WWW.DIGSAFE.COM. —
aww DACKWASH WATER AND FINAL STTE STABILZATION, THE BASIN SHALL BE CLEANED OF ANY FINE s&{s O
; CRUSHED STONE OR SOL ACCUMULATION, THE FILTER FABRIC SHALL BE REMOVED, AND THE FI
FABL CABLE TELEVISIGN LINE TOPOGRAPHY SHALL BE CONSTRUCTED AS DETAILED. s
CLS: CHLORINE SOLUTION ——H —— I ——1 SEDIMENT FENCE N
B DRAIN LINE
OUTLET PROTECTION |<E
I3 ELECTRIC LINE =
o FERRIC CHLORIDE STABRIZED CONSTRUCTION ENTRANCE =
i3 FINAL EFFLUENT BITUMINQUS CONCRETE PAYEMENT %
Pl FORCE MAIN
CONCRETE PAVEMENT 02
G GAS LINE =
) . TOP OF GURE &
———HWE HEADWORKS EFFLUENT BRTEAMBRENCURE o
) S TRRHIA FSLAB
LPA LOW PRESSURE AR JLLY o L SECTION
or 080R CONTROL G Egm%i‘}“grﬁﬂsﬁ
cs c
uuuuu — FW FLANT WATER
canp fILE wo. _ CODTLGNA cDM PROJECT NO.
DFsiGNED BY: .. J-RICCIO 2 GRAFTOM, MASSACHUSETTS 0291-105808
R — smlth CONTRAGT No. 2¢
SHEET CHR'D B: oo BeHHICKEY CWSRF 3880 Sht. X of XXX
x S CIVIL/SITE LEGEND, NOTES
coue ___AS NOTED T 817 452.6900 GRAFTON WASTEWATER TREATMENT PLANT AND ABBREVIATIONS C-1
D B e IMPROVEMENTS
RV | oaTe | oRwm | cHKD REMARKS DATE: B 202 s 3
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- & CAFRRINS COMVER L1E LESTER A & OYVTHIA A
- | AMETHIEWICS AND ) mse
\_'uif/f@‘fﬂ HATDAL : S5 st
PR —_— FICHARD S AND
4 ! ey — : DAWNE BUYTETIE
/ WA TR . ngw. 22
N
1
z APERGNMA TE I
z PROMECT LOCA TN :
8 f | ELIZABETY CADRI
B : — 56,58
& 5 &R AT E
L’\c‘ +X27
g [ v ag 4z 48T E |
N . p 5T
£ *’"" 7
g o _ : RPN M STEVEN AL ONE Y
. i ' S S M AND AHICHELLE ST FINGRE 3,
5 LOCUS MAP (o)
E » s &P P
H 17 = 1,000 C— &S 10 E D
‘ 3 N
« e o oF GRAFTON ™=
§ . LD CERMETERY ’%
At %
" \
3 | —
\
i
gy \ \
= M’VD By - !
& *ER \
a
é .
H GET LAND HOLINGS 1€ ;
% ’ AT GRAFTON LAND TRUST
S TN OF GTAFTON
% SEHER TAEAIMEN T FLANT
i . \ (OHNER ADORESS: \
IL;LJ N F2 PROVIDENCE ROALD) ]
g1 bexs =
& 1. MEETS AND BOUNDS INFORMATION i o
SHLET G- OF T OF GAAFION 2 iy
= -1, OF
o SEWAGE WORKS IMPROVEMENTS PROJECT = LL’C o
= BY CAMP DRESSER & MCKEE INC DATE 2 : =
£ DEC. 1975 > al : Ly =
4 = R .
S ] 2. ABUTIER INFORMATION OBTAINED FROM \ o Wy OVBTAR BROPERTES [IC %
- ASSESSORS OFFICE, TOWN OF GRAFTON . B GO LEE ANDANAN x
i N APRIL 2. 2035, 2; é o
& | 3 THERE 1S AN ESTIMATED TGTAL AREA OF 3 ) . )
& 170,237 SF (34% OF THE FOTAL LOT b~ -~ P =z
2 AREA) AND TOTAL VOLUME OF 254.202 CF Wy : O
= EXPECTEN TO BF DISTURBED BY =! Ve O
Iy EXCAYATION, GRADING OR OTHER X .
S CONSTRUCTION ACTIVITIES. ]L-i: v / o
B 1 4 ZOMNG DISTRICT OF PROPERTY: THE P . E
2 GRAETON WWTP 1S LOCATED WiTHIN \ S ~
2 RESIDENTIAL (R20). FLOGDPLAN (FF), AND = ) / —
@ WATER SUPPLY PROTECTION OVERLAY ' . 9
g (WSRO} DISTRICTS. . ~ - >
E‘:‘ T _ N . f 'wl-I
N A\ : i <
\ =
] NEW FACILITIES \ . =
: / : \ a
& ? EXISTING FACILITIES A I . w
= I8 TO BE MODIFED : \ =2
E R . =1
. E‘EEP—}'_TE EXISTHG FACILITIES TO BE i ~. e [ e @
FEUITITEl  REMOVED AND DISPOSED : g e 57 e - e B
Lz —— .- ——  100-FT WETLAND BUFFER LMSTAR FROFPERTIES LEC ‘ e —— kR LINISTAR PROFPERTIES LLC
g ' LEE JNDANEAN o gy Neme——— ™ ; LEE RNDANAN 20 30
g:é‘ ot P COO2ASTPL ) PROJECT NGO
& . DESRCE Br LoLeary CDM GRAFTON, MASSACHUSETTS 029t - 105808
e o e L smlth CONTRACT No. 24 ABUTTERS AND PROPERTY BOUNDARY PLAN
L Z - = CWSRF 3590 ¢ ef
bt o o0 - e FOR 9 DEPOT STREET S o e
s sonte 5 NOTED et By A5 4200 GRAFTON WASTEWATER TREATMENT PLANT ASSESSORS MAP: 124 LOT: 63 C-2A
=1 ; ) - -
i o T IMPROVEMENTS
a5 | JEY | oate | oren | chka REMARKS ot = e
§o - e
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N ) ~7 ]

iLLIL LIMIT OF CLEARING AND GRUBRBING

MAC NAL SET
M 204854772
E BOA36.47
ELEV38E 10

A
COLD PLANE TOP 2—N DIT. CONC. 2y
PAVEMENT O
T L g R=28M16 \\)\
) 3 = % o a
LIMIT OF BIT. CONE, PAVEMENT REMOVAL / & S ; S =W 8- s !
AND DISPOSAL P f‘ w17 e L A Dy 1
P LV . . A
o B - D75 ASTATONSZ -
LIMIT OF 3—IN LAYER SCREENED GRAVEL - o 7 7O A
REMOVAL AND DISPOSAL - }%ws . eIzl -
ETRKERAL SET i
W 2BETFO5.G0 ELEV=276.25
e
W / £ eu?sso o2 / & 5
LIMIT GF STRUCTURE REMOVAL AND - P \ a Fyrigs 5o} FBER ROLL {TYP.)
DISPOSAL / e o e
”}FE{ s = REMOVE AND DISPOSE R=202m
: B
\>< TREE AND STUMP REMOVAL AND DISPOSAL : BT 3::-/ [ OF EXISTING TREE AN
/ 4 ; R v AND STUMP (TYP.)
hY Wl WFI=17 - . 2247
—H——+— FRER ROLL / ol g { ~
-y L . 4
NOTE: =S . Bt _ _ - ] CATCH BASIN FILTER
ALL DISTURBED AREAS NOT TO RECENE s LS 2o : i R
STRUCTURES, PAVEMENTS, PADS, CRUSHED mf e R e : . . : e SR
it e . . I AN S S )
. Ve e T T ’ e : . )
- - ; . W 255733271 . y = & -
1100 YEAR FLOOD PLAIN (276.9) 3 = - AT ggsjgg%’,’ \/ " E I=272.73 {3 REMOVE AND DISPGSE OF CLF \
. . - AND GATES WITH FOUTINGS
[1MIT OF 200-FT RVER FRONT AREA 7 /f i o e , /o _
L ; ——] APPROX. 70-LF X 22'W (1540 SF)
f/L) 2 L L /. 20 CONSTRUGTION ENTRANCE
LIMIT OF 100—FT BUFFER ZONE — e
| TO VECETATED WETLANDS | - e - 7
g . 5
. P _EZ REMOVE AN DISPOSE OF STEEL EDGING q
e s ; AND 3—IN LAYER SCREENED CRAVEL (TYP.) A
: e . S ' ; / . SEE REMOVAL PLAN DETAIL FOR STEEL
f/‘ - N ' EDGING REMOVALS
A4 | Ne2e
- AN LIMIT OF 100—FT BUFFER ZONE
7 : - AN : TG 100~YR FLOOD PLAIN “
\/ : ; : ; (GRAFTON BY—LAW ONLY)
- r_pém# . >< -
Weige " WIS - AERTATION TANK NO. 2 ” \ </ /
REMOVE AND DISPOSE OF _ )
/ COMCRETE PAVEMENT i : o : B
< = = i B . : F A .
PROTECT RETAINING WALLS (TYP.) [ E 3 ; - >< ~ :
7 SEE NCTE 2, SHEET C-5 AERATIGN TANK NO.Y ¢ R ; A
REMOVE AND DISPOSE OF / AL ot L
CONCRETE PAYEMENT .- S N
= )
T2t 1m) L) 12n N
2 :
~ Y HE fa”f%f;:fss
- e | " o
' M 2BB7RAT_7E
/ E 60788321
ELEV=280.30
— e PROCESS AND
2 i GHNTROL BUILDING
- ELEV=273.71

REMOVE AND DISPOSE

OF TRANSFORMER
REMOVE AND DISPOSE
OF FOUR BURIED TANKS

REMOVE AND DISPOSE
OF EXISTING TREE

/ . s - / REMOYE AND DISPOSE OF BURIED STRUCTURE

90% SUBMITTAL- NOT FOR CONSTRUCTION

; AND STUMP (TYP) % : Z
- - - > A @ : : ; : ! Py REMOVE AND DISPOSE OF CONC. PAVEMENT
;Emovs o D‘SPDSE‘;F 3 ) ) S nlig o . o S . : : ; s _ / l 5 o AND RAILNG (MHR) WITH RETAINING WALLS
/[' AND GATES WITH FOGTINGS | .. zﬁggf;ﬁ:s T e g > = ' : oy o S R S SERL RN (TYP. BOTH SIDES OF WALKWAY) _B—saymTe b @
— s 3 LB 77,70 e L R P . S
: s Ry . H / & i I ’ REMOVE AND DISPOSE OF HIT. CONC. PAVEMENT (‘IYP)‘
PROTECT FLAG POLE ] ~ el AR BEvizarn . . .
0 . - I A
- - . TaKE AL SET W BT PROTECT EXISTING 18" DIAMETER SUGAR MAPLEI
g T ¥ Sovasace Fubetre s
REMOVE AND DISPOSE OF |— L - A el \

RETAINING WALLS (TYP.}

/| REMOVE AND DISPOSE OF HEADWALL AND APPROX.
B0 LF OF 15" DIAMETER RCP

’ S yal ;
v ; ——— B s e ]
e o CDM GRAFTON, MASSACHUSETTS 251103808
s 37— Smlth O Tae 2! EXISTING CONDITIONS, REMOVALS, AND Sh. ¥ of XXX
ey te il GRAFTON WASTEWATER TREATMENT PLANT | EROSION AND SEDIMENTATION CONTROL PLAN |
— g:::vvan | WJUNE 20‘; iMPROVEMENTS
NO.‘ DATE | DRWN | CHKD REMARKS = sce §
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/ : S N\ LEGEND: i
/ —— T — / : - \ DESIGNATION AND APPRDXIMATE LDCATION OF TEST BORINGS
- — e @ Z—/po  CONDUCTED BY COM SMITH FROM 6/16/1975 THROUGH

6/26/1875 AND 11/18/75 THROUGH 11/21/1975

DESIGHATION AND APPROXIMATE LOCATION OF AS—DRILLED
B COS—7 BORNGS CONDUCTED BY COM SMITH FROM B/4/2014
THROUGH 8/8/2014.

NOTES:

1. TEST HORINGS CDMS—1 THROUGH COM3S-§,
COMS—8 AND CDMS—9 WERE OBSERVED AND
LOGGED ON A FULL-TIME BASES BY A CDM
SMITH ENGINEER. THE TEST BORINGS WERE
LOCATED N THE FIELD BY GPS AND
LINE—-QF —SIGHT FROM EXISTING SITE FEATURES.

90% SUBMITTAL- NOT FOR CONSTRUCTION
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CADD FHE NO. oo COQASTPL PROJECT NO.
DESICNED BY: = CDM_ GRAFTON, MASSACHUSETTS 0291105808
DR B o™ sm‘th CONTRACT No. 24
SHEET CHKD BY: = CWSRF 388D BORING LOCATION PLAN Sht. X of XXX
CROSS CHK'D BY! e ™ 75 State Sineel, Suite 71
soxie, 45 KOTED S o GRAFTON WASTEWATER TREATMENT PLANT
e — IMPROVEMENTS ot
DATE | DRWN | GHKD REMARKS PN SR ree &
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N | N ] N ] rW : ] N/
PLANT LIST : C _~ TMRTCHUNE — SFE SHEET C-8
OTY.  SYM.  BOTANICAL NAME COMMON_NAWE SIZE vy : e
— . .
TREES ) ; IR P ~ N
3 AR ACER RUARUM 'OCTOBER. GLORY' 1 OCTCBER GLORY RED MAPLE 1.5/2" CAL. ] // . ﬁ/
3 0P QUERCUS PHELLOS -~ - ' L. WILLOW DAK 1.5/2" CAL. g
. e L : SCLAR PV PANELS —
& PS  PINUS STROBUS 1 EASTERN WHITE PINE 1oh 3" el e SEE ELEC DRAWINGS . -
5 TP THUJA PLICATA 'GREEN GIANT' GREEN GIANT ARBORVITAE 16 3" CAL g -
L L
-
s

NEW BITUMINOUS
CONCRETE PAVEMENT

LEGEND

‘ NEW 2 TOP COURSE
[ BITUMINGUS CONCRETE PAVEMENT
- -

CRUSHED STONE

CRC

$13" x 45" CONCRETE PAD FOR
INVERTER — SEE ELEC. DRAWINGS

PERVIOUS CONCRETE

/5™ & HIGH. BLACK VINYL

NOTES: w’ CHAIN LINK FENCE {TYP,
1. ALL DISTURBED AREAS NOT TO RECEWVE T 1GE Ve

STRUCTURES, PAVEMENTS, PADS,
CRUSHED STONE OR MULCH SHALL
RECEVE §° LAYER LOAM AND SEED.

£ 97 24' WIDE DOUBLE LEAF
\C=ZJ/.BLACK .VINYL CLF SWING GATE

2. FURNISH COMPLETE CLEANING OF
EXISTING EXTERIOR CONCRETE TO BE
PROTECTED INCLUDING:

NEW BITUMINGUS

CONCRETE PAYEMENT.

| MATCH. EXISTING WIDTH (TYP.}
+FXPOSED SIDFS OF THE EXISTING STTE
ENTRANCE SIGN MONOLITH, AND

«EXPOSED SIDES QF THE EXISTING
RETAINING WALLS ON THE EAST SIDE
OF THE BUILDING.

7 WIDE CONCRETE WALKWAY (71 )
.- AND CONCRETE STEPS (TvP.) -5/

(2) 3'R DRVEWAY STONES—

4" O'PG BET. STONES
STEEL BOLLARD ﬂ

OUTFALL

(TYP. OF 4)

STEEL BOLLARD

' WIDE BLACK VINYL SINGLE LEAF (5} SRAVEL INFILTRATION - TRENCH 12
SWING FEDESTRIAN GATE \C—2V R s G—2)
7.x 7 CONCRETE PAD FOR TRANSFORMER
- SEE ELFC. DRAWINGS
- CAPE COD BERM ﬂ

18" WIDE (MIN.) CRUSHED STONE MOW STRIP (TYP:)
ﬂ 3U'IWiDE O.P'G MANUAL SEIDING CANTILEVER -GATE
WITH_KNOX HOX AS SPECIFIED "

PROTECT EXISTING SIGN
SFE NOTE Z, THIS SHEET

STEEL BOLLARD.

24" WIDE DOUBLE LFAF '\ﬁ
BLACK VINYL SWING GATE / ;

@ @

48" x 4 C_ONCR‘ETE WALKWAY UNDER SLIDING GATE

18" WIDE (MiN.) CRUSHED STONE MOW STRIP {TYR.)

STEEL, BOLLARD /76 )

T or s\ g

- _20' x 10" CONC, PAD " i
i.:.. FOR'RELOCATED. DUMPSTERS

(5N # WIDE' BLACK. VINYL SINGLE LEAF 37
Y SWING ‘PEDESTRIAN GATE - :

6 HIGH BLACK VINYI. CHAIN LINK FENCE (TYP.) £ \}‘Ni—:w oo, e o)
9" x 18" HANDICAP, ACCESSIBLE SPACE.
AND ACCESS AISLE

=z
Q
-
Q
]
o
=
[42]
=
O
Q
o
O
[V
—
O
Z
-
<<
y
=
=

40" x 15" CONCRETE PAD FOR GEN.ERATOR

B PREFORMED STILLING: BASIN
HANDICAP ACCESSIBLE SPACE PARKING SION : _

LOGATION FOR BORTABLE SPILL CONTAINMENT RERM
(40 X 12° SPILL PREVENTION CONTROL AND
COUNTERMEASURE {SPCC) AREA FOR FUEL TRUCKS}

90% SU
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v _ 7 . X7 | N

NEW BITUMINOUS

CONCRETE PAVEMENT

NEW 2" TOP COURSE
BITUMINGUS CONCRETE PAVEMENT

CRUSHED STONE

NOILOTHLSNOD JOd4 10N -TVLLINGNS %06

C-6

fal
4

0231—105808
Sht. X of XXX

FPRQJECT NO.

SITE LAYOUT AND MATERIALS PLAN 1I

LIMIT OF NEW 2" TOP
COURSE BiT. CONC. PAVEMENT

GRAFTON, MASSACHUSETTS
CONTRACT Ne. 21
CWSRF 3980
GRAFTCN WASTEWATER TREATMENT PLANT
IMPROVEMENTS

] MATCHLINE — SEE SHEET C-5

NEW 2” TOP COURSE
BIT. CONC. PAVEMENT

<A
Smi
T5 Stave Straat, Suite 701

Baston, hi 02108
Tel: {617) 452-6000
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100 YEAR FLOOD PLAIN (276.9)

LIMIT OF 100~FT BUFFER ZONE
TO VEGETATED WETLANDS

LIMIT OF 200-FT RIVER FRONT AREA

£-24

NOTE:
FOR DRAINAGE STRUCTURES, SEE DETARLS
ON SHEETS C—23 AND

*REMOVE AND DISPOSE OF E)I(IS'I'\NG ‘GRATE' AND [NSTALL NEW SOLID
COVER TO MATCH EXISTING FRAME

RIPRAP MASSDOT M2.02.3

12 \GRAVEL INFILTRATION TRENCH “::
S (172 SA)

278.0n.
. 2780y

IBAL a7p 78S

STONE FOR PIPE ENDS .+

3
N & I NG i
—— 12755
' PANEL TYPE: 305W — SEE SHFET C—8 o
: TOTAL PANELS IN ARRAY = 572 il N
CONTOLR CUT-CF | FILL-CF . NET CUT TOTAL KILOWATTS IN ARRAY = 1744BKW g o ol
273-274 7648 1568 - 78 (5%) ESTIMATED ANNUAL ENERGY PRODUCTION = 234,7BZKWH 0
574275 Sen 158 8 (5% ESTIMATED PLANT ELECTRICAL DEMAND REDUCTION = 36%
275276 9801 9335 266 (5%) - \
276-277 10239 9752 487 (5X) - : - l
DRAINAGE SCHEDULE . i 100 s : :
STRUCTURE RIM - INVERT S ___YEAR_; FLoap -
FES1 NA 2743 : - W a7 ﬂ
789
MH1 278.8 | (W) 275.20 (E) 274.43 (S) 274.48 -
MH2 3777 {W) 274.67 (N) 274.62. (5) 274.67 12°W x 3070 x &'L
CB1 2776 | {E) 27483 _ ; AT N R EGrT BARRiER ~
MH3 3777 1(W) 274.38 (N) 274.93 (S) 274.88 - 2,
cBZ 2776 | (£} 275.1 ] C
CE3. 277.8 (N} 275.1 (E) 275.8 ~
ME4 278.56 i :
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MATCH FACE™
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7

FULL DEFTH BIUMINOUS
PAYEMENT
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L FLODD PLAIN (GRAFTON
- BY=LAW ONLY}

TAL- NOT FOR CONSTRUCTION

THESE DOCUIENTS AND DESIC!

Plat Stamp — ProjectWise Project: 0291—105808 GRAFTON, MA File: C:\CDMXM\HEILR\D1771645\CO07GRPLDWG Saved by: HEILIR On: S—Jun—15 Plotted on: 9—Jun—15 2:17 PW

©2015 COM SMITH ALE RIGHTS RESERVEL.

REUSE OF DOCUMENTS:

z / ™~ /
GAbD FILE no. — OOU7ERPL
—— S0LCoTE CDM GRAFTON, MASSACHUSETTS 02911 05808
oRMA BT hHEIL smlth
e e - e SITE GRADING AND DRAINAGE PLAN | ht. X of X
—— T e SoE ey Aszgom GRAFTON WASTEWATER TREATMENT PLANT C-7
T e ame IMPROVEMENTS

DATE | BRWN | CHKD REMARKS DHTE: [y




v ] 7 l 7 L Y

. NOILDNHLSNOD {04 LON -TVLLINENS %06 58 g
£ EElE ®
W B )<}
z g B3|+ p
2 - -
&
2
s bed
=
g =
=
prd
=
—
o
L
m (U]
<L
] =
by
vl
I
0
pd
=
O
<
B &
o
&
L
b
3]
T
pd
P
—
Ry
% =
= =
[ 5 il
= 2 =
i G <L 03
ZW %] w =
2R XS
5 5o M W
< £z g =
W kN ]
v oo, LU
< & = >
28 <D
| 2§ =z X
SIS e
= il
L = =
2 n
1] <
=
z
Q
T
[
s <
x
(&)
L
4 ] ;
w1
g
2
2
ek 2
LM 5 8 5
W Dsmmm
>
2 e e
B8 % g
w mm 0 H
—nﬂ— [4] -« M
; : g leg |48
15538 g
N .
v
© m
. S
&
_W g
¥
L
=
&
w
]
[g2

'HIMS WOD 40 NOWYZISOHLNY NALLWM 3HL JNOHLM 103004d H3HLO ANY 401 “Lu¥d HO TI0HM NI '03SN 36 QL LON Juv MY HLIWS WOD 40 ALYIJOMd 3HL 3¥¥ 'MIEMIH CALVHOJHOON! "JIIAMIS WNOISS3I0Ud AH 03AIA0HL SNIISIA Ny SIN3WNJOD 3S3HL SINIENS0G 40 E5n3Y
'03AM3ISIH SEHOR TI¥ HLWS WAD CIDE@

Wd ZOTL Gi~UNP=§ 1UT PaROld Gi—-ADW-ZZ MO HFIEH 9 PAAOS SMATIdMDE000NGPELLLLONIMIIHAHXACIND (oid Vi 'NOLAYED 8089011620 tRsloig seymoslong — dwnig joid




@) 272"

ES 1-1/2'

STAK]
IN GROUND

ANGLE FIRST ——

STAKE TOWARD

FRE¥IOUSLY LAID
BALE

EXISTING GROUND
SURFACE

FILTER FAERIC
AS SPECIFIED.

WwoaD
POST

/—F\LTER FABRIC AS SPECIFIED.

ANCHOR FABRIC WITH
S0IL, TAMF BACKRLL

WOOD FOSTS B'-07
0.C. MAX,

SEDIMENT FENCE WITH HAY BSALES

DETAIL N

NOT TQ SCALE C-20

REMCVE AND DISPOSE OF
EXISTING STEEL EDGING

STEEL EDGING REMOVAL PLAN

DETAIL 8\

EXISTING EDGE OF PAVEMENT
3/4" CRUSHED STONE BACKING —wr—
FILTER ROLL AS SPECIFIED —-r——
EXISTING PAVEMENT

FLOW

@

QVERLAP:

BURY UPPER END OF LOWER

STRIP_AS [N 'A" AND ‘B, OVERLAP
TOP STRIP

END OF
4" AND STAPI

REMOVE AGCUMULATED SEGIMENT DAVEMENT
WHEN |T REACHES J6 HEIGHT
OF FILTER ROLL APPLICATIONS

WOOD STAKE 4
MiN PER ROEL

FIBER ROLL
EXCAVATED
FURROW
EXCAVATED
MATERIAL

EXISTING
GRADE

=1
LANDSCAPE APPLICATIONS

FIBER ROLL
NOTE:
DETAIL m 1,) FIBER ROLL MAY BE USED N
NOT TO SCALE @ AS _APPROVED EY CONSERVAFION
AGENT,

NOT TO SCALE w

-REMOVE AND DISPOSE OF
EXISTING STEEL EDGING CON
BOTH SIDES OF FENCE

T ////////////////////////(///%// il

EROSION STOP:

FOLD OF MATFING BURIED -~
N SILT TRENCH AND TAMPE
DOUBLEROW GF STAPLES,

PLACE OF BAYBALE SILT FENCE,

REMOVE AND DISFDSE OF
EXISTING STEEL EDGING

ey
B T T "ATBURY THE TOP END OF THE

MATTING iIN A TRENCH 4
OR MWORE IN DEPTH

ROW OF STAPLES, 107 SPACING,
4" DOWN FROM TRENCH

NOTE:

1. [N LAWN AREAS. USE MESH, WOOD
FRAME BOX, AMD CRUSHED STONE FOR
INLET PROTECTION (NO BAG REQUIRED)

PLAGE STAPLES 2 FEET APART
TO KEEP HATHN]?_ FIRMLY

e

PRESSED 70 50 TYPICAL STAPLE
#8 GAUGE WIRE CATCH BASIN FILTER
EROSION CONTROL BLANKET :‘.?Ti;FL‘r O ALL NEW SLOPES DETAIL
DETAIL m 4{H):1{V) OR STEEPER. ey

NOT TO SCALE @

EXISTING GRADE TO BE
PRESERVED UNLESS OTHERWISE
INDICATED ON THE DRAWINGS

EXISTING TREE TO BE PRESERVED

3—FT HIGH TEMPORARY FENCE
FINAL LOCATION CONFRMED IN
FIELD WITH OWNER

LOAM AND SEED WORK IN THIS
AREA SHALL BE HAND WORK ONLY

MIN. 3-FF OR A5 DIRECTED IN
FIEED BY ENGINEER

1. FENCING SHALL BE INSTALLED AROUND PERMMETER OF EXISTING TREE TG BE
NER

PROTECTED AS APPROVED BY OWNER.

2, FENCING WMAY BE REMOVED TEMPORARILY, OMLY AS REQUIRED TO PERFORM
THE WORK SHOWN ON THE DRAWINGS.

3. FENCING SHALL REMAIN IN PLACE & BE MAINTAINED THROUGHOUT
CONSTRUCTION AND THEN REMOVED COMPLETELY AS DRECTED BY OWNER TO
COMPLETE LOAMING AND SEEDING ACTIVITIES.

TREE PROTECTION

DETAIL 7Y
NOT 7O SCALE @

157

_|rﬂr_f

E” LAYER SCREENED GRAVEL ON —
COMPACTED SUBGRADE

CRLECTED
SEDIMENT
OUTSIDE CB
NLET

GRATE INLET

INLET

2 IN PAVED AREAS, LUSE FILTER BAG
FOR INLET PROTECTION ( HO MESH,
BOX STONE RECURED)

DETAIL

FILTER BAG BETWEEM
FRAME AND GRATE

CATCH BASIN

NOTES: " PROFILE

35
f 8]
N
To i N ¢
CONSTRUCTICN = o
RE}\] ;. Z
PLAN 38

T0 CONSTRUCTION AREA r— 6" MIN CRUSHED STONE

1 i

EXISTING UNDISTURBED ROADWAY

EXISTING UNDISTURBED

v

FINISHER - |

PROVIDE APPROPRIATE TRANSITION BETWEEN STABILZED CONSTRUCTION
ENTRANCE AND UNDISTURBED RCADWAY.

LIMITS OF STABILIZED CONSTRUCTION ENTRANCE SHALL BE AS DIRECTED BY THE

ENGINEER.

THE ENTRANCE SHALL BE MAWNTAINED [ A CONDITION WHICH WILL PREVENT

TRACKING OR FLOWING OF SEDIMENT ONTO UNDISTURBED ROADWAY,

THIS MAY REGQUIRE PERIODIC TOP DRESSING WITH ADDITIONAL STONE OR ADDING

STONE TO THE LENGTH OF THE ENTRANCE.
REFAIR AND CLEANQUT MEASURES USED TC TRAP SEDIMENT.

ALL SEDIMENT SPRLED, DROPPED, WASHED, OR TRACKED ONTO UNGISTURBED

ROADWAY SHALL BE REMOVED AS DIRECTED BY THE ENGINEER.

STABILIZED CONSTRUCTION ENTRANCE

DETAIL 5\
NOT TO SCALE @

-~ 311 SIDE SLOPE
—n CULVERT END
w~ 12"W % 3'D x B'L CAST iN P|

8° SCREENED GRAVEL PIPE BEDDING
FILTER FAERIC

FPREFORMED STILLING BASIN

(B

NTS
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B/ ] B/ 1 . ] i \E/ 1 \F &/ ; N/
—1 1/2" TOP COURSE = FINISH GRADE — MATERIALS VARY GATE HINGE {TYP. OF 2)
O T T T T I ] TACK. COAT T CAPE COD BERM —WIRE FASTENERS AT 18"
IR ——=2 127 emcer course INTERVALS TOP AND
4" DENSE GRADED CRUSHED STONE - . CLEAR OPENING VARIES — SEE PLAN
2L m—— TOP COURS WELDED FRAME GATE TENSION
I i
8" PROCESSED GRAVEL BASE 1 BINGER COURSE TOP OF CHAN LINK ———
—— Ul o T Tl T~ DB a0 grusies B e et oo 47
[ T e ] — | = | .
e ] oo ] =g BAR BANDS AT 12" INTERVALS
SUBGRADE e i R s COURSE .:E:‘ WRE ASTENERS A% SPECIAED
SUBGRAD EXPANSION SLEEVE et W Q
BIT. CONC. PAVEMENT 1.} BASE COURSE CAPE COD COMPACTED £ TFT. MAX. FROM POST 2 TOP AND HOTTOM TENSION BAR d
SHALL EXTEND 3~ TENSION BANDS AT A % CENTER RAIL "~ LOCKABLE. GATE LATCH
DETAIL 1 MIN, BEYOND EDGE DETAIL 12" INTERVALS ey CENTER RAIL
OF PAVEMENT CENTER RAL AT ALL 10' AS SPECIFIED
NOT TO SCALE c—21 NOT TQ SCALE DIAGONAL BRACE ROD
o BOTTOM RAIL
TENSION BAR—————————] el L AL FENCING
LORNER POST OR 050
. - TERWIIAL FOST ] S SLOPE TOP OF
1/2" W x 3/4 D TOOLED YT DeE CAp il ] FOOTING TO DRAIN
CONTROL JOINT (MAX. 57 0.C. BOTTOM RAL———————— K| 1 FINISH GRADE
TYP.} W/ 1/47 RADIL ALL FENCING - _-_ﬁn ; = |
LIGHT BROOM FINISH 155,"%033%3;& ¥/ SLERVE 27 0.0 FINISH GRADE—— 2 " ) 17 MAX 2 T 7
PERPENDICULAR TO TRAFFIC = . 11 T
T . vz' i i 1 e s i
: . =) : .
5" LAYER CONCRETE [~ CONCRETE PAVEMENT AS SPECIRER - : i g N % TRAE COMSTRUCTION. - " o-0EP
AS SPECIFIED 4 2 RIGID NON—BITUMINGUS i h At 18" DIA.‘_I ‘ | 2. TOP RAIL OF GATE SHALL BE IN
WWF BxB—WdxWa EXPANSION JOINT FILLER (MAX, 307 0.C) f _ [ 12" DA (TYP.} — LINE WITH TOP RAIL OF FENCE
| — SUB BASE AS SPECIFIED € € FOR 4—FT AND B8—FT FENCE (TYP)
| 8" LAYER PROCESSED GRAVEL 18" DIA. FOR 12—FF FENCE
T [T SUBBASE COURSE NOTE: CHAIN LINK FENCE CHAIN LINK FENCE GATE
e T I 1. CONG, PAVEMENT SLABS SHALL HAVE
; =i COMPACTED SUBGRADE 1 SONC. PAVEMENT
NorE: DETAIL /75 DETAL /76
CONCRETE WALKWAY  SEE DETAIL | THIS SHEET EXPANSION JOINT 2. EXPANSION JOINTS SHALL BE LOCATED
FOR EMPANSION JOINT. 30 FT. MAX. D.C. AND AT THE END CF NOT TO SCALE C-21 NOT TO SCALE c—21
EACH DAYS POUR.
DETAIL /30 DETAIL /4™ o -1 00
NOT TO —: NOT TO SCALE c—21 J WHERE CONC. 1S
o TO SAE w LGORWAY THRESHOLOS i —~—FiLL W/ CONC & ROUND @
o OFF TOP
REFLECTIVE SHEETING AS GATE POST.
e SPECIFIED DIAGONAL BRACL ROD
CRITICAL DIMENSION CHART ——§" DIA SCH 4D STEEL PIPE CENTER DROP ROB
o ] MARK DESCRIPTION FORMULA| DIM. PAINT PER SPECIFICATIONS TENSION BANDS AT 127 INTEHEAS /(DDUBLE LEAF GATE ONL %&fl
- NISHED GRADE £
g_/ul N rrack 5 (BELOW 7)/|U\ﬂ 8 (prLow 71— 7 A __CLEAR OPENING P e rTa PAVEMENT e
& = CLEAR OPENING————wll-& — POST SPAGING C/C— T L I il 7
PLAN VIEW : %1, - K ?E :
Searer Mo o COUNTERBALANCE LENGTH Ax0S5 T I TES S
E NOMINAL GATE HEIGHT £ - CONCRETE ENCASEMENT 5! i
= OVERALL GRTE LENGTE LINTERB AL F POST HEIGHT (W BARE ARME] Es1 | - SLOPE TOP 1/2° PER FT. i H Y
o = col ANCE g : ;
T LENGTH ] G FABRIC HEIGHT BT - ¥ 1 o H ;
G = FABRIC_ T o 1 1 —
HEIGHT, 1 |- —
- L) - I |
L e 1
. S o TRACK Ja LIl i
¥ 1
A ig wa TRV STEEL BOLLARD Is; S
i ze & b T—{  RIT. CONC. PAVEMENT
&y DETAIL 8\ e TR AT R
/ [ € . 11 % = b “
GRATE w NOT T SCALE w 9 | T |
' = i - ks A1) J STRETCHER ~ HESs
SF;EEESQ% BEARINGS SECTION FABRIC—- _f* T &
Seoie Mom n y
W4 TRUCK / o FRAME AND GRATE. 247 DIA. DlA. <I
ASTH F 2000 S Gy CHAIN LINK DOUBLE LEAF SWING GATE
COMPLIANT GAF i
PROTECTIRS ! FINSHED GRADT i DETAIL m =
5/8" HANGER ' E El % -—— ADJUST FRAME TO
(il GUSSETS 2 JoRTAR T ORADE WITH BRICKS NOT TO SCALE @ Q
. = A e - - (12" MAXIMUM) [
il : PRECAST TOP SLAB = " @]
HANGER BRACKET ﬂ];| \ o) - g
GATE HANGER ASSEMBLY ~COMP ANTON 4 oD POST MORTAR ALL 1" Y g
Soate: Noae J— I HOINTS == - - SEE PIPE VARIES — SEE PLAN 0
# 0.0, POST s PR E CONNECTION - =
y DET. I
GUIDE. WHEEL ASTH F 2200 SEI’\.'L;dUi'GEp SECTION i AL THIS SHEET FINISHED GRADE 8 |
f S e A
UL 325 COMPLIANT @QATCH ASSEMBLY B o
WHEEL COVERS Scate: None ] ~—1/8" ¥ x 1" D TOOLED CONTROL o
(STANLARD2 NOTES: RISER SECT|0§/ E JOINT (MAX. 5' O.C. TYP.) W/ 174" RADL [ Ei=: ] B DI PIPE (INSTALL O
<. ALL FITTINGS STANDARDLY PROVIDED FOR 4" 0.D. AS REQUIRED ; Rt di-=5 EE ey [
POSTS. OTHER SIZES AVAILABLE UPON REQUEST. L LIGHT BROOM FINSH — ; L D eS|
2, FURNISH AND INSTALL KNGX BOX (CR EQUAL) ORTO B PERPENDICULAR TO SLOPE L B == AND DIRECTED O
GATE POST AS DIRECTED BY FIRE DEPT. OR OWNER'S ~OUTSIDE OF e @, ] BY ENGINEER)
BOTTOM GUIDE REPRESENTATIVE — SEE SPECIFICATIONS. PIPE 42 Yy W] % =
e ING CANTILEVER GATE CLEARANCE - . w W=
SINGLE LEAF MANUAL SLIDING CAl o LATER CONCRETE .
ETAIL m DEPOaN LD MORGANIE 12" MINIMUM A5 SPECIED PITRATION STONE 2
D SOIL OR SUITABLE SCREENED R FILTER FABRIC =
NOY TG SCALE c-21 EXISTING FILL GRAVEL 8" PROCESSED GRAVEL J =
{REFER TO SECTION 02200} SUBEASE COURSE L = e = <|
T UNCOMPACTED SUBGRADE 5
w
TYPICAL PRECAST CONCRETE CATCH BASIN WITH GRATE PERVIOUS CONCRETE PAVEMENT GRAVEL INFILTRATION TRENCH -
=)
DETAIL  /0Y DETAIL /11 DETAL /12 S
SCALE: TS @ NOT TO SCALE 0-21 SCALE: WIS @
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1 1
| AL GUARDRAIL e
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SIDEWALK
I T /SEE CIMVIL DWGS %
A
®
c
fﬁmﬂm-—m—mPGST AS SPECIFIED
_ PLAN
[=] SLOPE FOOTING TD DRAIN
i NOTE: SEE C—5 FOR STAR
L ow LAYOUT & DIMENSIONS
(=) 4— FINISH GRADE 5
| MANHOLE FRAME AND 4"
N SLEEVE TG ACCOMMODATE COVER AS SPECIFIED. N [" g)élsg]glgH[é%OggchURFACE
SIDEWALK \ #5812 LW REPLACEMENT POST Jr/\ RN -
- \ £ - _/nfj Il".:s’\;‘f BRICK_FOR
S P . PROVIDE 70" DEEF TOF ki RUSHED STONE BASE MORTAR BED = GRADE ADJUSTMENT.
@ HOTH SIDES OF STAR - XY o T T 7] PRECAST TRANSITION
W/ #5812 RENF . s . ¥ — SECT. OR BARREL
12" DIA. CONC. FOUTING ) ' SECT. WITH PRECAST
2% | o TOP SLAB
23 |- A A — e Iniess oHERWSE
i = TYP TREAD {ENGTH M el INDICATED ON DRAWINGS
. = TYP RISER HEIGHT COMPACTED SUBGRADE ? (ID . L, 4 RUBEER “0" RING
o 2 N ;/ GASKET OR PRE—
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DETAL /710 20 o :
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[ ¥ 1,2,3,45 OR 5 FL.
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o N
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1l L
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MIN. SPACING:

BLOCK COMBINER BOX———————=]
(NGTE 4)

EL. 279 (MIN. 2 ABOVE
= FLODD ELEVATION)

SURFACE VARIES

YN N N N N @
L

)

PURLIN LENGTH VARIES

N NN N SN NN N NN N NN NG s N2

€]

SIDE VIEW — TYPICAL RACKING

DETAIL 1N
N

N.T.S.

LENGTH VARIES

TYPICAL ISOMETRIC SOLAR GROUND RACKING/SUPPORT SYSTEM

DETAIL 727\
NTS. \;/

NOTES:

DRIVEN DEPTH OF RACKING SYSTEM POST SHALL BE AS
REQUIRED HY THE MANUFACTURER PULL TESTING AND
ANALYSIS OF GEOTECHNICAL DATA. THE MAMUFACTURER
OF THE SYSTEM SHALL SUBMIT DESIGN DRAWHNGS
STAMPED BY A REGISTERED PROFESSIOMAL ENGINEER [N
THE STATE OF MASSACHUSETTS AS A GONSTRUCTION
SHOP SUBMITTAL.

THE DETAIL OF THE SOLAR GROUND RACKING SYSTEM
ON THIS SHEET IS REPRESENTATIVE OF THE SYSTEM TG
BE PROVIDED. IT IS THE RESPONSIBILITY OF THE SOLAR
GROUND RACKING SYSTEM MANUFACTURER SELECTED 7O
SUBMIT DETAILED STRUCTURAL PLANS STAMPED AND
APPROVED BY A REGISTERED PROFESSIONAL ENGINEER
IN THE STATE OF MASSACHUSETTS.

THE LEADING EDGE OF 7HE SOLAR PAMEL SHALL BE AT
ELEVATION 279.

BILOCK COMBINER BOXES SHALL BE MOUNTED ABOVE
ELEVATION 279 TG AVCID FLOODING. IF ADEQUATE
CLEARANCE CANNOT BE MAINTAINED THEM THE
COMBINER BOX SHALL BE STANCHION MOUNTED UNDER
THE ARRAY.

CORROSION ANALYSIS/CONSIDERATIONS FOR RACKING
SYSTEM POSTS SHALL BE ADDRESSED IN CONSTRUCTION
AS A DEFERRED SUBMITTAL. IF THE SUBMITTED ANALYSS
RECOMMENDS CATHODIC PROTECTION THE CONTRACTOR
SHALL SUBMIT DETAILED FPLANS AND DETAILS FOR THE
CATHQDIC PROTECTION SYSTEM FOR APPROVAL.
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Request for Waiver of Requirement for Certificate of
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CDIM
Smith

75 State Street, Suite 701
Boston, Massachusetts 02109
tel: 617 452-6000

fax: 617 345-3901

June 16, 2015

Planning Board

Grafton Memorial Municipal Center
30 Providence Road

Grafton, Massachusetts 01519

Subject: List or Requested Waivers for Site Plan Approval and Special Permit Application:
Grafton Wastewater Treatment Plant (WWTP} Improvements
Applicant: Town of Grafton, Sewer Department

Dear Planning Board Members:

[t is our understanding that, as the Grafton Wastewater Treatment Plant (WWTP) Improvements
project is a Town project, certain application materials are not necessary. For that reason, on behalf
of the Town of Grafton Sewer Department, we are requesting a waiver to the requirement fora
Certificate of Good Standing. Please call me at (617) 452-6784 or Willlam Dana Green, P.E. at {617)
452- 6639 if you have any questions.

Very truly yours,

VB
Alexandra H. Kleyman, AICP
Planner
CDM Smith Inc.

us: of requested waivers.docx WATER + ENVIRONMENT + TRANSPORTATION + ENERGY + FACILITIES
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Grafton Wastewater Treatment Plant Upgrade

Stormwater Management Report

1.0 Existing Conditions

The Town of Grafton owns and operates the Grafton Wastewater Treatment Plant (WWTP). The
existing facility was designed in 1975, constructed in the late 1970s, and placed on line in 1979.
Stormwater runoff from the treatment plant discharges to the Blackstone River. Wetlands are located
to the west, south and east of the WWTP. Primary facilities at the WWTP include two secondary
clarifiers, two aeration tanks, two thickeners, a process and control building, and a parking lot with an
access drive with approximately 2.8 acres. The total site has approximately 28,000 sf (0.64 acres) of
impervious area. Topographic mapping indicates the site is crowned in a northeast to southwest
direction; stormwater runoff sheet flows off the site in an easterly and westerly direction. The
process and control building has two roof drains that connect to two subsurface drainage systems that
discharge to the wetlands on the eastern side of the site. One catch basin, located in a vegetated area,
connects to the northern drainage system. Most of the area around the buildings and structures is
covered in hard-packed gravel, with some landscaping around the eastern side and woods along the
northern side of the process and control building. Figure 1 shows the existing conditions drainage
area map.

2.0 Proposed Conditions

Under proposed conditions, several structures will be constructed, including a third secondary
clarifier, a third aeration tank, a D-box and flume, a disinfection and phosphorus removal building, and
a generator pad. A bypass structure will also be added to the process and control building. Most of
these structures are open tanks, or will be located in areas where there is currently a paved surface.
Therefore, these proposed improvements will not increase the impervious area at the WWTP. In
addition, a solar PV array system will be installed partially in the floodplain to provide power to the
WWTP.

The proposed upgrades at the WWTP also include several low impact development measures that will
enhance stormwater management at the site. The subsurface drainage system that conveys roof
runoff from the southern roof drain will be removed as part of the construction for the disinfection
and phosphorus removal buildings and the southern roof drain will be redirected to a gravel
infiltration trench. A portion of the disinfection and phosphorus building will have an extensive green
roof. A pervious concrete ADA-compliant ramp will be installed at the entrance to the process and
control building. A new closed drainage system with deep-sump hood catch basins will be installed in
the parking lot and the existing northeastern outfall will be replaced with a flared end that discharges
to a stilling basin. Lastly, the hard-packed gravel that currently surrounds most of the structures on
the site will be replaced with loam and seed.

Overall, these proposed upgrades at the WWTP will not change existing hydraulic patterns at the site.
Because the WWTP is currently developed and there is no increase in impervious area, this project
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Grafton WWTP Stormwater Management Report

qualifies as a redevelopment project under the Massachusetts Stormwater Handbook. Figure 2 shows
the proposed conditions drainage area map.

3.0 Drainage Analysis

CDM Smith performed drainage analyses for the Grafton WWTP for existing and proposed conditions.
The drainage analyses determined peak rates of runoff and runoff volumes during 2-, 10-, 25-, and
100-year, 24-hour storm events using HydroCAD, version 10.0. This computer model simulates
stormwater runoff flows through drainage areas and stormwater management facilities, and is based
on the Soil Conservation Service (SCS) Method.

Following is a summary of the methodology used to perform the drainage analyses.

= Precipitation data for standard storms used in the models were taken from the website, An
Interactive Web Tool for Extreme Precipitation Events (http://precip.eas.cornell.edu/) produced
by the Northeast Regional Climate Center (NRCC) at Cornell University. The estimated
precipitation depths during the 2-, 10-, 25-, and 100-year 24-hour storms are 3.24, 4.88, 6.18,
and 8.84 inches, respectively (see Appendix A). Compared to rainfall depths in Technical Paper
No. 40 (Rainfall Frequency Atlas of the United States), the rainfall depths from the NRCC are
higher for storms greater than a 10-year, 24-hour storm, and provide a more conservative
evaluation and design of existing and proposed stormwater management facilities, as well as a

factor of safety for potential climate change.

= The Natural Resources Conservation Service’s (NRCS) Web Soil Survey was consulted to
determine the hydrologic soil groups (HSG) for the WWTP. The NRCS has classified
approximately two-thirds of the soils as “Pootatuck fine sandy loam,” with the remaining soils
mostly as “Udorthents” and a small area as “Hinckley sandy loam.” The Pootatuck and
Udorthent soils belong to HSG “B”, while the Hinckley soils belong to HSG “A.” In addition, in
August 2014, CDM Smith conducted a subsurface exploration program of the site. The borings
and one monitoring well found that depth to groundwater ranged from 6 to 9 ft. Soils
information pertaining to the study area is presented in Appendix B.

= The project site was divided into two subwatersheds, with surface runoff generally flowing in an
easterly or westerly direction, as shown on Figures 1 and 2. In determining the subwatershed
areas, open surfaces (e.g., aeration tanks) were subtracted from the contributory area.

=  Curve Numbers (CNs) for the different land uses on the site were selected based on HSG “B”
and “A” soils. Land uses included woods, grass cover, gravel, green roof, pervious concrete, and
paved areas. Weighted CNs for each subdrainage area were calculated in HydroCAD.

= Times of concentration (Tc) were calculated in HydroCAD and were based on “Figure 15.4 —
Velocities versus Slope Shallow Concentrated Flow” in the NRCS National Engineering Handbook
(May 2010). A minimum Tc of 15 minutes was used for all drainage areas.

HydroCAD was used to generate peak rates of runoff and runoff volumes for existing and proposed
conditions. Table 3-1 provides a summary of modeling results for existing and proposed conditions.
As this table shows, peak rates of runoff and runoff volumes for proposed conditions are less than
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Grafton WWTP Stormwater Management Report

existing conditions for all storm events. This reduction is due to the addition of open tanks, the
conversion of the gravel area to grass, and no increase in impervious area. The HydroCAD modeling
input and output can be found in Appendix C.

Table 3-1
Grafton Wastewater Treatment Plant Upgrade, Grafton, MA
Summary of HydroCAD Modeling at Blackstone River

Ex:stmg Proposed
Storm Event Peak Flow Rate | Runoff Volume Peak Flow Rate | Runoff Volume
(CfS) (ac-ft) (cfs) (ac-ft)

2-Year 0.24 1.7 0.18
10-Year 5.2 0.49 4.0 0.39
25-Year 7.5 0.71 6.0 0.57
100-Year 12.4 1.18 10.4 0.99

The site was also analyzed for compliance with the recharge (Rv) and water quality volume (WQv)
requirements in the Massachusetts Stormwater Handbook. Since all the soils under the impervious
surfaces are HSG “B” soils, the target depth factor for recharge is 0.35 inches. The required water
quality volume is 0.5 inches times the total impervious area. Since this site is currently developed and
there is no increase in impervious area, the project is a redevelopment project and is required to meet
the infiltration and water quality requirements to the maximum extent practicable.

Because of the extensive subsurface piping and the limited open area around the buildings, infiltration
is possible in only two areas: roof runoff from approximately half of the process and control building
into a gravel infiltration trench near the building and stormwater runoff from the pervious concrete
ADA-compliant ramp. The closest borings to these areas are borings COM-8 and CDM-9. The soils in
these borings are classified as silty sand with a depth to groundwater of approximately 9 ft. For silty
sand, an infiltration rate of 0.52 inches/hour was assumed. The gravel trench was designed to
infiltrate the required recharge volume from the roof area tributary to the roof drain. The pervious
concrete was sized to infiltrate the water quality volume. The “Simple Dynamic Method,” as
presented in the Massachusetts Stormwater Handbook, was used in HydroCAD to demonstrate that
proposed gravel infiltration trench and pervious concrete have sufficient capacity to meet the
required recharge and water quality volumes. The drawdown time of the water in these facilities was
calculated and found to infiltrate within the required 72 hours.

Providing the full 80 percent total suspended solids (TSS) removal for the total water quality volume at
the WWTP is not feasible, given the site constraints. At the parking lot, pretreatment of stormwater
runoff is provided prior to discharge to the Blackstone River through the use of deep-sump hooded
catch basins for all of the catch basins in the parking lot. The deep-sump hooded catch basins will
provide 25 percent TSS removal. In addition, the existing outfall downstream of the parking lot
drainage system is being replaced with a new outfall that will discharge to a small stilling basin, which
will provide some additional TSS removal prior to final discharge into the buffer zone. The pervious
concrete will provide 80 percent TSS removal for the impervious areas tributary to it. Because the
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gravel infiltration trench cannot be sized to treat the entire WQv for the roof area, it will provide only
partial TSS removal for the roof area tributary to it. However, that portion of the roof runoff that is
infiltrated in the gravel trench will receive 80 percent TSS removal. The green roof does not provide
any TSS removal credits; however it does reduce the required WQv for the site.

Table 3-2 summarizes the total impervious area, required recharge volume, required water quality
volume, and treatment/infiltration volumes provided at the WWTP. Appendix D provides the
recharge volume and water quality volume calculations. The TSS worksheets for the deep-sump
hooded catch basins, pervious concrete, and gravel infiltration trench are provided in Appendix E.

Table 3-2
Summary of Total Impervious Area, Rvand WQv
Grafton Wastewater Treatment Plant

Metric | Required ‘ Provided
Total Impervious Area (sf) 28,030 28,030
Recharge Volume (cf) 884 145
Water Quality Volume (cf) 1,151 145%*

*Infiltration at gravel trench and pervious concrete ADA-compliant ramp only.

4.0 Compliance with Stormwater Standards

Under the Massachusetts Stormwater Handbook, the project is considered a redevelopment project
because it is a redevelopment of an existing site without an increase in impervious area. Hence,
stormwater management standards addressing peak flow attenuation, groundwater recharge, and TSS
removal must be met only to the maximum extent practicable; the remaining standards must be fully
met. The following summary below describes compliance with each of the stormwater standards.

The Stormwater Checklist is provided at the end of this section.

4.1 Stormwater Standard No. 1

The proposed project fully meets the requirement of Stormwater Standard No. 1, as there are no new
untreated discharges at the Grafton WWTP. Stormwater runoff from the parking lot will receive
pretreatment through the use of deep-sump hooded catch basins. This closed drainage system will
discharge to a new outfall that will replace the existing northeastern outfall. The new outfall will
discharge to a stilling basin that will provide additional treatment.

4.2 Stormwater Standard No. 2

As shown on Table 3-1, peak flow rates and runoff volumes for proposed conditions are less than or
equal to those for existing conditions. This reduction is due to the addition of open tanks, the
conversion of the gravel area to grass, and no increase in impervious area.

4.3 Stormwater Standard No. 3

Recharge to groundwater is partially met by providing a gravel trench to infiltrate roof runoff from a
portion of the Administration Building and pervious concrete for the ADA-compliant ramp. Since the
soils are HSG “B” soils, the target depth factor for recharge is 0.35 inches. However, pervious concrete
ADA-compliant ramp was designed to infiltrate the water quality volume, which is based on 0.5 inches
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Grafton WWTP Stormwater Management Report

times the impervious area. The “Simple Dynamic Method” was used to demonstrate that proposed
gravel trench and pervious concrete have sufficient capacity. Calculations also demonstrate that the
infiltration facilities will drain within 72 hours.

4.4 Stormwater Standard No. 4

This standard is partially met. Deep-sump catch basins will be installed in the parking lot to provide
pretreatment and provide 25 percent TSS removal. The stilling basin will provide additional
treatment. The pervious pavement provides the full 80 percent TSS removal. The gravel infiltration
trench will provide 80 percent TSS for the water it infiltrates. The TSS removal worksheets are
provided in Appendix E.

4.5 Stormwater Standard No. 5

This standard is not applicable to this project. There are no LUHPPLs in the project area.

4.6 Stormwater Standard No. 6

This standard is not applicable to this project. There are no critical areas within the project area.

4.7 Stormwater Standard No. 7

This is a redevelopment project. As such, this project is meeting Standard 2 and meeting Standards 3
and 4 to the maximum extent practicable.

4.8 Stormwater Standard No. 8

The project is subject to a NPDES General Construction Permit, which will be obtained by the
Contractor. A copy of the Stormwater Pollution Prevention Plan (SWPPP) will be submitted by the
Contractor prior to construction.

4,9 Stormwater Standard No. 9

An Operation and Maintenance Plan and Long-Term Pollution Prevention Plan are included with this
submittal in Appendix F.

4.10 Stormwater Standard No. 10

The proposed project fully meets the requirement of Stormwater Standard No. 10 as there are no
illicit discharges.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

A. Introduction

Important: When A Stormwater Report must be submitted with the Notice of Intent permit application to document
g'r']'rgﬁeoé‘é;?;ﬂz . compliance with the Stormwater Management Standards. The following checklist is NOT a substitute for
use only the tab  the Stormwater Report (which should provide more substantive and detailed information) but is offered
key to move your here as a tool to help the applicant organize their Stormwater Management documentation for their
cursor - do not Report and for the reviewer to assess this information in a consistent format. As noted in the Checklist,

use the return the Stormwater Report must contain the engineering computations and supporting information set forth in

ke' 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:

IEA" *  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

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

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

e Operation and Maintenance Plan required by Standard 9

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

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

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

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

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

Checklist for Stormwater Report

B. Stormwater Checklist and Certification

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

Note: Because stormwater requirements vary from project to project, it is possible that 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

Signature and Date

Checklist

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

[ ] New development
Xl Redevelopment

[] Mix of New Development and Redevelopment
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

LID Measures: Stormwater Standards require LID measures to be considered. Document what
environmentally sensitive design and LID Techniques were considered during the planning and design of
the project:

[ ] No disturbance to any Wetland Resource Areas

[] Site Design Practices (e.g. clustered development, reduced frontage setbacks)
[] Reduced Impervious Area (Redevelopment Only)
[ ] Minimizing disturbance to existing trees and shrubs
[] LID Site Design Credit Requested:
[ ] Credit1
[ ] Credit2
[ ] Credit3
[] Use of “country drainage” versus curb and gutter conveyance and pipe
[] Bioretention Cells (includes Rain Gardens)
[] Constructed Stormwater Wetlands (includes Gravel Wetlands designs)
[ 1 Treebox Filter
[ 1 Water Quality Swale
[ ] Grass Channel
X Green Roof
IX] Other (describe): Pervious concrete

Standard 1: No New Untreated Discharges

X No new untreated discharges

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

X] Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 2: Peak Rate Attenuation

[
[

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
L]
X

O

X O

0 X

Maximum extent practicable.
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.

[] Static X] 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

X] 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.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 3: Recharge (continued)

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

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

Standard 4: Water Quality Maximum extent practicable.

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;

e Spill prevention and response plans;

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

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

¢ Pet waste management provisions;

» Provisions for operation and management of septic systems;

* Provisions for solid waste management;

« Snow disposal and plowing plans relative to Wetland Resource Areas;

«  Winter Road Salt and/or Sand Use and Storage restrictions;

«  Street sweeping schedules;

« Provisions for prevention of illicit discharges to the stormwater management system;

«  Documentation that Stormwater BMPs are designed to provide for shutdown and containment in the
event of a spill or discharges to or near critical areas or from LUHPPL,;

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

X ¢

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

[1 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.

OO

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

Checklist for Stormwater Report

Checklist (continued)

Standard 4: Water Quality (continued)
XI 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) Not applicable.

[ ] 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.

[l 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 Not applicable.

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

[] Critical areas and BMPs are identified in the Stormwater Report.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

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

extent practicable

X 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
XI Redevelopment Project

[ 1 Redevelopment portion of mix of new and redevelopment.

X] 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;

e Erosion and Sedimentation Control Plan Drawings;

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

e Site Development Plan;

« Construction Sequencing Plan;

» Sequencing of Erosion and Sedimentation Controls;

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

* Maintenance Schedule;

¢ Inspection and Maintenance Log Form.

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

Checklist for Stormwater Report

Checklist (continued)

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

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

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

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

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

Standard 9: Operation and Maintenance Plan

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

XI Name of the stormwater management system owners;

X Party responsible for operation and maintenance;

X] Schedule for implementation of routine and non-routine maintenance tasks;

[ ] Plan showing the location of all stormwater BMPs maintenance access areas;
[] Description and delineation of public safety features;

[] Estimated operation and maintenance budget; and

X] Operation and Maintenance Log Form.

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

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

[] 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
[] The Long-Term Pollution Prevention Plan includes measures to prevent illicit discharges;

] An llicit Discharge Compliance Statement is attached;

X] NO lllicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of
any stormwater to post-construction BMPs.
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Extreme Precipitation Tables: 42.207°N, 71.686°W Page 1 of 1

Extreme Precipitation Tables
Northeast Regional Climate Center

Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing  Yes
State Massachusetts
Location
Longitude  71.686 degrees West
Latitude 42.207 degrees North
Elevation Unknown/Unavailable
Date/Time  Thu, 07 Aug 2014 15:32:25 -0400

Extreme Precipitation Estimates

Smin|10min|15min|30min|60min|120min 1hr | 2hr | 3hr | 6hr | 12hr | 24hr | 48hr 1day|2day (4day | 7day [10day
lyr |0.28] 0.43 | 0.54 | 0.70 [ 0.88 | 1.11 | 1yr [0.76{1.07(1.29(1.63[2.08 [2.652.90 | 1yr |2.35]|2.79|3.20|3.88 | 4.48 | 1yr
2yr (035 0.54 | 0.67 | 0.88 | 1.11 | 1.40 | 2yr [0.96/1.28|1.62|2.04| 2.57 | 3.24|3.51 | 2yr |2.87|3.38|3.88|4.60| 5.23 | 2yr
Syr (041 0.64 | 0.81 | 1.08 | 1.38 | 1.76 | Syr [1.19]1.59]|2.05|2.58|3.25|4.09|4.47 | Syr |3.6214.30|4.93|5.78| 6.48 | Syr
10yr (046 0.73 | 0.92 | 1.25 | 1.63 | 2.10 |10yr [1.41|1.88|2.45|3.10|3.90 | 4.88 | 5.37 | 10yr | 4.325.16|5.91 | 6.88 | 7.63 | 10yr
25yr [0.55] 0.87 | 1.11 | 1.53 | 2.02 | 2.63 |25yr [1.75[2.33(3.08|3.91(4.94 [ 6.18 | 6.84 | 25yr | 5.47 | 6.58 | 7.51 | 8.65 | 9.47 | 25yr
50yr [0.61] 0.99 | 1.27 | 1.78 | 2.39 | 3.14 | 50yr [2.07{2.75(3.70{4.71| 5.92 [ 7.39 | 8.22 | S0yr | 6.54 | 7.91 | 9.02 |10.30| 11.15 | S0yr
100yr| 0.71 ] 1.14 | 1.47 | 2.08 | 2.83 | 3.74 |100yr|2.44|3.25|4.41|5.62| 7.08 | 8.84 | 9.89 [100yr| 7.82 | 9.51 [10.82(12.26( 13.14 [100yr
200yr|0.80| 1.31 | 1.69 | 2.43 | 3.35 | 4.45 |200yr|2.89|3.83|5.27/6.74| 8.48 |10.57|11.90|200yr| 9.36 |11.44|12.99|14.60| 15.48 |200yr
500yr|0.96| 1.58 | 2.06 | 2.99 | 4.19 | 5.62 |500yr|3.61/4.78|6.67|8.54|10.77|13.42|15.21|500yr|11.87|14.63]|16.56|18.41| 19.24 |500yr

Lower Confidence Limits

Smin|10min|15min|30min|60min|120min 1hr|2hr|3hr|6hr (12hr|24hr|48hr 1day|2day|4day | 7day |10day
lyr [0.22] 0.34 | 0.41 | 0.55 ] 0.68 | 0.95 | 1yr [0.59]0.93(1.10]1.44[1.88|2.45(2.65| 1yr [2.17]2.55]2.71(3.49| 4.17 | 1yr
2yr |0.34| 0.53 [ 0.65 [ 0.88 [ 1.08 | 1.27 | 2yr |0.93]1.24|1.45[1.9012.44]3.15]|3.41 | 2yr |2.79]3.28 [ 3.77 | 4.44 | 5.07 | 2yr
Syr [0.38] 0.59 | 0.74 | 1.01 | 1.28 | 1.51 | Syr |1.11|1.48]1.72|2.25[2.86|3.77| 4.15 | Syr |3.34|3.994.58|5.29 [ 5.99 | Syr
10yr [0.42] 0.65 [ 0.81 | 1.13 | 1.46 | 1.72 [ 10yr |1.26|1.68]1.95|2.55{3.23(4.32| 4.81 [ 10yr |3.83|4.62 | 5.31 | 6.01 [ 6.78 | 10yr
25yr | 0491 0.75 1 093 | 1.33 | 1.75 | 2.05 | 2S5yr [1.51]2.00{2.31]3.02|3.79|5.19| 5.85 | 25yr [4.59] 5.62 | 6.47 [ 7.08 | 7.97 | 25yr
50yr [0.54] 0.83 | 1.03 | 1.48 | 2.00 | 2.33 |50yr [1.72]2.28(2.63]3.43|4.28|5.95| 6.82 | 50yr [ 5.27] 6.56 | 7.54 [ 8.01 | 9.03 | 50yr
100yr(0.61] 0.92 | 1.15 | 1.67 | 2.29 | 2.65 |100yr(1.97]2.59(2.99]3.90[4.85(6.84| 7.97 |100yr| 6.06| 7.66 | 8.82 [ 9.09 | 10.23 |100yr
200yr| 0.68| 1.02 | 1.29 | 1.87 | 2.61 | 3.04 |200yr|2.25{2.97|3.40{4.45|5.50]7.86] 9.31 [200yr| 6.96] 8.95 (10.31110.28] 11.61 [200yr
500yr| 0.79| 1.17 | 1.51 [ 2.19 | 3.12 | 3.62 |500yr|2.69(3.54|4.03|5.3116.52]19.50|11.51{500yr| 8.40]11.07(12.74|12.06| 13.74 [500yr

Upper Confidence Limits

Smin{10min|15min|{30min|60min|120min 1hr|2hr |3hr|6hr|12hr | 24hr | 48hr 1day|2day |4day | 7day |10day
1yr [0.32] 0.49 | 0.59 | 0.80 | 0.98 [ 1.19 | 1yr (0.85]1.17[1.38]1.76/2.30 | 2.95|3.24 | 1yr |2.61|3.12|3.51 [4.26| 4.82 | 1yr
2yr [0.36] 0.56 | 0.69 | 0.93 | 1.15 | 1.35 | 2yr |0.99]1.32[1.55]2.02 2.59 | 3.37|3.66 | 2yr |2.99|3.52|4.03|4.80 | 5.43 | 2yr
Syr [0.44] 0.68 | 0.85 | 1.17 | 1.48 | 1.77 | Syr |1.28]1.73(2.02]2.60( 3.27 | 4.39 | 4.82 | Syr |3.89[4.635.29]6.27 | 7.01 | Syr
10yr [ 0.52] 0.80 | 1.00 | 1.39 | 1.80 | 2.16 |10yr |1.55|2.11]2.47|3.13]|3.90 [ 5.38 | 5.97 [ 10yr | 4.76 | 5.74 [ 6.52/| 7.71 | 8.54 | 10yr
25yr [0.65] 1.00 | 1.24 | 1.77 | 2.33 | 2.82 | 25yr [2.01]2.76(3.21]4.00{ 4.95 | 7.07 | 7.90 | 25yr | 6.25 | 7.60 | 8.56 |10.16[ 11.08 | 25yr
S50yr [0.77] 1.18 | 1.47 | 2.11 | 2.84 | 3.45 |50yr [2.45]3.37(3.93]4.83[ 5.91 | 8.67 | 9.76 | 50yr | 7.67 | 9.38 |10.52]12.52( 13.51 | 50yr
100yr| 0.92] 1.39 | 1.75 | 2.52 | 3.46 | 4.23 [100yr|2.99]4.13|4.80{5.83] 7.07 |10.63]12.06|100yr| 9.40 [11.60]|12.93(15.44]| 16.48 |100yr
200yr| 1.10| 1.65 | 2.09 | 3.03 [ 422 [ 5.18 [200yr|3.64|5.07|5.89(7.03] 8.44 |13.03|14.89]|200yr|11.53]14.31]15.88(19.06]|20.02 |200yr
500yr| 1.39| 2.07 | 2.66 | 3.86 [ 5.49 | 6.79 |500yr|4.74]{6.64|7.70{9.01]10.68|17.05]19.65|500yr|15.09]18.89|20.82(25.18]|25.98 |S00yr

Powered by ‘ !CE

Northeast Regional
Climate Center

http://precip.eas.cornell.edu/data.php?1407439944030 8/7/2014
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Soil Map—Worcester County, Massachusetts, Southern Part
(Grafton WWTP Improvements)
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Soil Map—Worcester County, Massachusetts, Southern Part

(Grafton WWTP Improvements)
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at 1:25,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area: Worcester County, Massachusetts, Southern
Part
Survey Area Data:  Version 6, Dec 17, 2013

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Mar 30, 2011—May 1,
2011

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

JSDA  Natural Resources
== Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/7/2014
Page 2 of 3



Soil Map—Worcester County, Massachusetts, Southern Part

Grafton WWTP Improvements

Map Unit Legend

Worcester County, Massachusetts, Southern Part (MA615)
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
2A Pootatuck fine sandy loam, 0 to 1.7 63.4%
3 percent slopes
245B Hinckley sandy loam, 3 to 8 0.3 9.8%
percent slopes
651 Udorthents, smoothed 0.7 26.8%
Totals for Area of Interest 27 100.0%
USDA  Natural Resources Web Soil Survey 8/7/2014
== Conservation Service National Cooperative Soil Survey Page 3 of 3



Hydrologic Soil Group—Worcester County, Massachusetts, Southern Part
(Grafton WWTP Improvements)
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Hydrologic Soil Group—Worcester County, Massachusetts, Southern Part

(Grafton WWTP Improvements)
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at 1:25,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area: Worcester County, Massachusetts, Southern
Part
Survey Area Data:  Version 6, Dec 17, 2013

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Mar 30, 2011—May 1,
2011

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

USDA  Natural Resources
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Hydrologic Soil Group—Worcester County, Massachusetts, Southern Part Grafton WWTP Improvements

Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Worcester County, Massachusetts, Southern Part (MA615)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

2A Pootatuck fine sandy B 1.7 63.4%
loam, 0 to 3 percent
slopes

245B Hinckley sandy loam, 3 |A 0.3 9.8%
to 8 percent slopes

651 Udorthents, smoothed B 0.7 26.8%

Totals for Area of Interest 2.7 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Natural Resources Web Soil Survey 8/7/2014
Conservation Service National Cooperative Soil Survey Page 3 of 4
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Hydrologic Soil Group—Worcester County, Massachusetts, Southern Part Grafton WWTP Improvements

Rating Options

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher

USDA  Natural Resources Web Soil Survey 8/7/2014
== Conservation Service National Cooperative Soil Survey Page 4 of 4
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TEST BORINGS CDM—1 THROUGH CDM-5, CDM-—8 AND
CDM—9 WERE OBSERVED AND LOGGED ON A FULL-TIME
BASES BY A CDM SMITH ENGINEER. THE TEST BORINGS
WERE LOCATED IN THE FIELD BY GPS AND LINE—OF-SIGHT
FROM EXISTING SITE FEATURES.

2014 CDM SMITH ALL RIGHTS RESERVED. REUSE OF DOCUMENTS: THESE DOCUMENTS AND DESIGNS PROVIDED BY PROFESSIONAL SERVICE, INCORPORATED HEREIN, ARE THE PROPERTY OF CDM SMITH

AND ARE NOT TO BE USED, IN WHOLE OR PART, FOR ANY OTHER PROJECT WITHOUT THE WRITTEN AUTHORIZATION OF CDM SMITH.

DESIGNATION AND APPROXIMATE LOCATION OF TEST BORINGS
CONDUCTED BY CDM FROM 6/16/1975 THROUGH 6/26/1975
AND 11/19/75 THROUGH 11/21/1975

DESIGNATION AND APPROXIMATE LOCATION OF TEST BORINGS
CONDUCTED BY CDM SMITH FROM 8/4/2014 THROUGH 8/8/2014.

GRAFTON, MASSACHUSETTS
GRAFTON WASTEWATER TREATMENT PLANT IMPROVEMENTS

EXISTING AND PROPOSED STRUCTURES

PREVIOUS AND RECENT BORING LOCATIONS
FIGURE 1
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Town of Grafton
Wastewater Treatment Plant Improvments
Grafton, Massachusetts

Table 1
Summary of Geotechnical Laboratory Test Results

sqlorafen el Semae USCS Grain Size Analysis @ : Moisture
Number  Number Depth (ft) Strata Classification Gravel (%) sandi{] Fines (%) Content
: X : R (3)
Coarse Fine Coarse Medium Fine Silt Clay (%)
CDM-1 S-2 2-4 Fill SM 0.0 40.0 7.1 13.5 229 16.5 6.6
CDM-1 S-8 14-16 Silt and Sand SM 0.0 0.0 0.2 0.3 55.7 43.3 0.5 25.7
CDM-1 S-11 24-26 Silt and Sand ML 0.0 0.0 0.0 0.1 47.5 524 254
CDM-2 S-7 12-14 Sand and Gravel SM 0.0 30.4 11.4 13.5 25.0 19.7 18.0
CDM-2 S-10 19-21 Silt and Sand ML 0.0 0.3 0.3 0.3 233 75.4 0.4 27.9
CDM-3 S-6 10-12 Sand SP-SM 0.0 40.2 16.8 18.4 19.3 5.3 9.9
CDM-3 S-12 29-31 Silt and Sand ML 0.0 0.0 0.0 0.0 15.7 77.0 7.3 20.7
CDM-3 S-14 39-41 Silt and Sand SM 0.0 34.2 10.8 14.4 18.5 22.1 9.6
CbM-4 S-6 10-12 Sand SM 0.0 6.7 3.6 3.3 61.3 25.1 19.9
CbM-4 S-8 14-16 Silt and Sand SM 0.0 10.8 0.6 0.3 68.1 20.2 24.1
CDM-4 S-12 34-36 Silt and Sand ML 0.0 0.0 0.0 0.1 45.3 54.2 0.4 23.7
CDM-4 S-14 44-46 Gravel SW-SM 0.0 13.7 39.9 28.9 12.0 5.5 13.6
CDM-5 S-2 2-4 Fill GW-GM 0.0 46.1 14.7 13.4 14.8 11.0 13.3
CDM-5 S-5 8-10 Sand and Gravel SW-SM 0.0 26.2 12.8 29.9 19.5 11.6 8.6
CDM-5 S-8 14-16 Sand and Gravel SP-SM 0.0 32.6 13.7 29.4 18.1 6.2 10.9
CDM-8 S-5 8-10 Sand SM 0.0 9.0 3.2 7.4 52.4 28.0 19.4
CDM-8 S-10 19-21 Sand SM 0.0 0.7 0.0 0.1 68.0 31.2 30.6
CDM-8 S-12 29-31 Sand SM 0.0 0.0 0.0 0.1 55.7 44.2 25.1
CDM-9(MW) S-4B 6-8 Sand SM 0.0 5.6 4.3 20.0 34.6 335 2.0 25.9
CDM-9(MW) S-8 14-16 Sand and Gravel SW 0.0 47.6 22.9 20.7 4.8 4.0 11.3
Notes: Abbreviations:
1. USCS classifications were performed in accordance with ASTM D-2488. SM Silty sand
2. Grain size analysis tests performed in accordance with ASTM D-422. ML Sandy silt
3. Moisture content analysis performed in accordance with ASTM D-2216. SP-SM Poorly graded sand with silt and gravel

SW-SM Well graded sand with silt
GW-GM Well-graded gravel

SwW Well-graded sand

0291-105808



Town of Grafton
Wastewater Treatment Plant Improvments
Grafton, Massachusetts

Table 2
Summary of Recent Subsurface Exploration Program

Approximate . Depth to Approx.
Exploration i Exploration Strata Thickness (ft) i PP
Ground Surface Groundwater Groundwater
Number ; 1) Depth (ft) : 2) ;
Elevation (ft) Sand and Gravel ~ Sand and Silt Gravel Bedrock (ft) Elevation (ft)
CDM-1 278.0 43 4 6 32 - >1 7 271.0
CDM-2 275.0 34 4 10 14 -- >6 6 269.0
CDM-3 276.0 47.7 4 8 34.7 -- >1 7 269.0
CDM-4 278.0 46 4 6 36 -- - 6 272.0
CDM-5 279.0 29.3 8 9.5 10.8 - >1 7 272.0
CDM-8 279.0 50.8 8 -- 34.5 6.7 >1.7 9.3 269.7
CDM-9 (MW) 277.0 45 7 35 20 6.5 >1 9t 268.0
Notes:

1. Elevations are referenced to NAVD29.

2. Groundwater level readings were taken upon completion of the test borings.
3. Groundwater monitoring well installed on 8/8/2014, groundwater level measured on 8/8/2014

Abbreviations:
> Indicates strata not fully penetrated
-- Indicates strata not encountered

DMh
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Grafton WWTP Ex & Prop Type lll 24-hr 2-Year Storm Rainfall=3.24"

Prepared by CDM Smith Printed 3/24/2015
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Grafton WWTP West Existing Runoff Area=44,687 sf 1.60% Impervious Runoff Depth=1.06"
Flow Length=143" Tc=15.0 min CN=74 Runoff=0.91 cfs 0.091 af

Subcatchment 2S: Grafton WWTP East Existing Runoff Area=57,618 sf 47.43% Impervious Runoff Depth=1.37"
Flow Length=236" Tc=15.0 min CN=79 Runoff=1.58 cfs 0.151 af

Subcatchment 4S: Grafton WWTP West Proposed Runoff Area=36,970 sf 2.51% Impervious Runoff Depth=0.58"
Flow Length=143" Tc=15.0 min CN=64 Runoff=0.33 cfs 0.041 af

Subcatchment 5S: Grafton WWTP East Proposed Runoff Area=57,956 sf 46.37% Impervious Runoff Depth=1.18"
Flow Length=236" Tc=15.0 min CN=76 Runoff=1.34 cfs 0.131 af

Reach 1R: Blackstone River Existing Inflow=2.49 cfs 0.242 af
Outflow=2.49 cfs 0.242 af

Reach 2R: Blackstone River Proposed Inflow=1.66 cfs 0.172 af
Outflow=1.66 cfs 0.172 af

Reach 3R: Total Inflow=4.14 cfs 0.413 af
Outflow=4.14 cfs 0.413 af

Total Runoff Area = 4.528 ac Runoff Volume = 0.413 af Average Runoff Depth = 1.10"
71.68% Pervious =3.246 ac  28.32% Impervious = 1.282 ac
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Summary for Subcatchment 1S: Grafton WWTP West Existing

Runoff = 091cfs@ 12.22 hrs, Volume= 0.091 af, Depth= 1.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span=0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-Year Storm Rainfall=3.24"

Area (sf) CN Description

24,623 69 50-75% Grass cover, Fair, HSG B
3,186 55 Woods, Good, HSG B
* 717 98 Concrete Pads/Walk
16,161 85 Gravel roads, HSG B
44,687 74 Weighted Average
43,970 98.40% Pervious Area
717 1.60% Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet)  (ft/ft) (ft/sec) (cfs)
0.8 60 0.0330 1.27 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
1.8 83 0.0120 0.77 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
2.6 143 Total, Increased to minimum Tc = 15.0 min

Summary for Subcatchment 2S: Grafton WWTP East Existing

Runoff = 1.58 cfs @ 12.22 hrs, Volume= 0.151 af, Depth= 1.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span=0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-Year Storm Rainfall=3.24"

Area (sf) CN Description

17,829 69 50-75% Grass cover, Fair, HSG B
7,055 30 Woods, Good, HSG A
666 55 Woods, Good, HSG B
* 27,326 98 Paved parking, Buildings Concrete Pads, HSG B
4,742 85 Gravel roads, HSG B
57,618 79 Weighted Average
30,292 52.57% Pervious Area
27,326 47.43% Impervious Area
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Tc Length Slope Velocity Capacity Description

(min) (feet)  (ft/ft) (ft/sec) (cfs)

0.4 51 0.2350 2.42 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

0.3 26 0.0346 1.30 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps

0.4 60 0.0180 2.72 Shallow Concentrated Flow,
Paved Kv=20.3 fps

0.4 99 0.0400 4.06 Shallow Concentrated Flow,
Paved Kv=20.3 fps

1.5 236 Total, Increased to minimum Tc = 15.0 min

Summary for Subcatchment 4S: Grafton WWTP West Proposed

Runoff = 0.33cfs @ 12.25 hrs, Volume= 0.041 af, Depth= 0.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span=0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2-Year Storm Rainfall=3.24"

Area (sf) CN Description

33,215 61 >75% Grass cover, Good, HSG B
* 928 98 Concrete pads, buildings, HSG B
2,827 85 Gravel roads, HSG B
36,970 64 Weighted Average
36,042 97.49% Pervious Area
928 2.51% Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft) (ft/sec) (cfs)
0.8 60 0.0330 1.27 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
1.8 83 0.0120 0.77 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
2.6 143 Total, Increased to minimum Tc = 15.0 min

Summary for Subcatchment 5S: Grafton WWTP East Proposed

Runoff = 1.34cfs@ 12.22 hrs, Volume= 0.131 af, Depth= 1.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span=0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-Year Storm Rainfall=3.24"
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Area (sf) CN Description

19,759 61 >75% Grass cover, Good, HSG B
7,055 30 Woods, Good, HSG A

* 26,876 98 Paved parking, buildings, concrete pads, HSG B
* 1,709 86 Green Roof
* 482 70 Porous Pavement

2,075 85 Gravel roads, HSG B
57,956 76 Weighted Average
31,080 53.63% Pervious Area
26,876 46.37% Impervious Area

Tc Length Slope Velocity Capacity Description

(min) (feet)  (ft/ft) (ft/sec) (cfs)

0.4 51 0.2350 2.42 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

0.3 26 0.0346 1.30 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps

0.4 60 0.0180 2.72 Shallow Concentrated Flow,
Paved Kv=20.3 fps

0.4 99 0.0400 4.06 Shallow Concentrated Flow,
Paved Kv=20.3 fps

1.5 236 Total, Increased to minimum Tc = 15.0 min

Summary for Reach 1R: Blackstone River Existing

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.349 ac, 27.41% Impervious, Inflow Depth = 1.23" for 2-Year Storm event
Inflow = 249 cfs @ 12.22 hrs, Volume= 0.242 af
Outflow = 249 cfs @ 12.22 hrs, Volume= 0.242 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Summary for Reach 2R: Blackstone River Proposed

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.179 ac, 29.29% Impervious, Inflow Depth = 0.95" for 2-Year Storm event
Inflow = 1.66cfs @ 12.22 hrs, Volume= 0.172 af
Outflow = 1.66cfs @ 12.22 hrs, Volume= 0.172 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs
Summary for Reach 3R: Total

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 4.528 ac, 28.32% Impervious, Inflow Depth = 1.10" for 2-Year Storm event
Inflow = 414 cfs@ 12.22 hrs, Volume= 0.413 af
Outflow = 414 cfs @ 12.22 hrs, Volume= 0.413 af, Atten=0%, Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Grafton WWTP West Existing Runoff Area=44,687 sf 1.60% Impervious Runoff Depth=2.27"
Flow Length=143" Tc=15.0 min CN=74 Runoff=2.05 cfs 0.194 af

Subcatchment 2S: Grafton WWTP East Existing Runoff Area=57,618 sf 47.43% Impervious Runoff Depth=2.70"
Flow Length=236" Tc=15.0 min CN=79 Runoff=3.17 cfs 0.297 af

Subcatchment 4S: Grafton WWTP West Proposed Runoff Area=36,970 sf 2.51% Impervious Runoff Depth=1.50"
Flow Length=143" Tc=15.0 min CN=64 Runoff=1.05 cfs 0.106 af

Subcatchment 5S: Grafton WWTP East Proposed Runoff Area=57,956 sf 46.37% Impervious Runoff Depth=2.44"
Flow Length=236" Tc=15.0 min CN=76 Runoff=2.87 cfs 0.270 af

Reach 1R: Blackstone River Existing Inflow=5.21 cfs 0.491 af
Outflow=5.21 cfs 0.491 af

Reach 2R: Blackstone River Proposed Inflow=3.91 cfs 0.377 af
Outflow=3.91 cfs 0.377 af

Reach 3R: Total Inflow=9.12 cfs 0.868 af
Outflow=9.12 cfs 0.868 af

Total Runoff Area = 4.528 ac Runoff Volume = 0.868 af Average Runoff Depth = 2.30"
71.68% Pervious =3.246 ac  28.32% Impervious = 1.282 ac
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Summary for Subcatchment 1S: Grafton WWTP West Existing

Runoff = 2.05cfs @ 12.21 hrs, Volume= 0.194 af, Depth= 2.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span=0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-Year Storm Rainfall=4.88"

Area (sf) CN Description

24,623 69 50-75% Grass cover, Fair, HSG B
3,186 55 Woods, Good, HSG B
* 717 98 Concrete Pads/Walk
16,161 85 Gravel roads, HSG B
44,687 74 Weighted Average
43,970 98.40% Pervious Area
717 1.60% Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet)  (ft/ft) (ft/sec) (cfs)
0.8 60 0.0330 1.27 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
1.8 83 0.0120 0.77 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
2.6 143 Total, Increased to minimum Tc = 15.0 min

Summary for Subcatchment 2S: Grafton WWTP East Existing

Runoff = 317 cfs@ 12.21 hrs, Volume= 0.297 af, Depth= 2.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span=0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-Year Storm Rainfall=4.88"

Area (sf) CN Description

17,829 69 50-75% Grass cover, Fair, HSG B
7,055 30 Woods, Good, HSG A
666 55 Woods, Good, HSG B
* 27,326 98 Paved parking, Buildings Concrete Pads, HSG B
4,742 85 Gravel roads, HSG B
57,618 79 Weighted Average
30,292 52.57% Pervious Area
27,326 47.43% Impervious Area
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Tc Length Slope Velocity Capacity Description

(min) (feet)  (ft/ft) (ft/sec) (cfs)

0.4 51 0.2350 2.42 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

0.3 26 0.0346 1.30 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps

0.4 60 0.0180 2.72 Shallow Concentrated Flow,
Paved Kv=20.3 fps

0.4 99 0.0400 4.06 Shallow Concentrated Flow,
Paved Kv=20.3 fps

1.5 236 Total, Increased to minimum Tc = 15.0 min

Summary for Subcatchment 4S: Grafton WWTP West Proposed

Runoff = 1.05cfs @ 12.22 hrs, Volume= 0.106 af, Depth= 1.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span=0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-Year Storm Rainfall=4.88"

Area (sf) CN Description

33,215 61 >75% Grass cover, Good, HSG B
* 928 98 Concrete pads, buildings, HSG B
2,827 85 Gravel roads, HSG B
36,970 64 Weighted Average
36,042 97.49% Pervious Area
928 2.51% Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft) (ft/sec) (cfs)
0.8 60 0.0330 1.27 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
1.8 83 0.0120 0.77 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
2.6 143 Total, Increased to minimum Tc = 15.0 min

Summary for Subcatchment 5S: Grafton WWTP East Proposed

Runoff = 2.87cfs@ 12.21 hrs, Volume= 0.270 af, Depth= 2.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span=0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-Year Storm Rainfall=4.88"
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Area (sf) CN Description

19,759 61 >75% Grass cover, Good, HSG B
7,055 30 Woods, Good, HSG A

* 26,876 98 Paved parking, buildings, concrete pads, HSG B
* 1,709 86 Green Roof
* 482 70 Porous Pavement

2,075 85 Gravel roads, HSG B
57,956 76 Weighted Average
31,080 53.63% Pervious Area
26,876 46.37% Impervious Area

Tc Length Slope Velocity Capacity Description

(min) (feet)  (ft/ft) (ft/sec) (cfs)

0.4 51 0.2350 2.42 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

0.3 26 0.0346 1.30 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps

0.4 60 0.0180 2.72 Shallow Concentrated Flow,
Paved Kv=20.3 fps

0.4 99 0.0400 4.06 Shallow Concentrated Flow,
Paved Kv=20.3 fps

1.5 236 Total, Increased to minimum Tc = 15.0 min

Summary for Reach 1R: Blackstone River Existing

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.349 ac, 27.41% Impervious, Inflow Depth = 2.51" for 10-Year Storm event
Inflow = 521 cfs@ 12.21 hrs, Volume= 0.491 af
Outflow = 521 cfs @ 12.21 hrs, Volume= 0.491 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Summary for Reach 2R: Blackstone River Proposed

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.179 ac, 29.29% Impervious, Inflow Depth = 2.07" for 10-Year Storm event
Inflow = 391 cfs@ 12.21 hrs, Volume= 0.377 af
Outflow = 391 cfs@ 12.21 hrs, Volume= 0.377 af, Atten=0%, Lag=0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs
Summary for Reach 3R: Total

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 4.528 ac, 28.32% Impervious, Inflow Depth = 2.30" for 10-Year Storm event
Inflow = 9.12cfs @ 12.21 hrs, Volume= 0.868 af
Outflow = 9.12cfs @ 12.21 hrs, Volume= 0.868 af, Atten=0%, Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Grafton WWTP West Existing Runoff Area=44,687 sf 1.60% Impervious Runoff Depth=3.34"
Flow Length=143" Tc=15.0 min CN=74 Runoff=3.03 cfs 0.285 af

Subcatchment 2S: Grafton WWTP East Existing Runoff Area=57,618 sf 47.43% Impervious Runoff Depth=3.84"
Flow Length=236" Tc=15.0 min CN=79 Runoff=4.50 cfs 0.423 af

Subcatchment 4S: Grafton WWTP West Proposed Runoff Area=36,970 sf 2.51% Impervious Runoff Depth=2.39"
Flow Length=143" Tc=15.0 min CN=64 Runoff=1.75 cfs 0.169 af

Subcatchment 5S: Grafton WWTP East Proposed Runoff Area=57,956 sf 46.37% Impervious Runoff Depth=3.54"
Flow Length=236" Tc=15.0 min CN=76 Runoff=4.17 cfs 0.392 af

Reach 1R: Blackstone River Existing Inflow=7.53 cfs 0.709 af
Outflow=7.53 cfs 0.709 af

Reach 2R: Blackstone River Proposed Inflow=5.92 cfs 0.561 af
Outflow=5.92 cfs 0.561 af

Reach 3R: Total Inflow=13.45 cfs 1.270 af
Outflow=13.45 cfs 1.270 af

Total Runoff Area = 4.528 ac Runoff Volume = 1.270 af Average Runoff Depth = 3.37"
71.68% Pervious =3.246 ac  28.32% Impervious = 1.282 ac
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Summary for Subcatchment 1S: Grafton WWTP West Existing

Runoff = 3.03cfs@ 12.21 hrs, Volume= 0.285 af, Depth= 3.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span=0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-Year Storm Rainfall=6.18"

Area (sf) CN Description

24,623 69 50-75% Grass cover, Fair, HSG B
3,186 55 Woods, Good, HSG B
* 717 98 Concrete Pads/Walk
16,161 85 Gravel roads, HSG B
44,687 74 Weighted Average
43,970 98.40% Pervious Area
717 1.60% Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet)  (ft/ft) (ft/sec) (cfs)
0.8 60 0.0330 1.27 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
1.8 83 0.0120 0.77 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
2.6 143 Total, Increased to minimum Tc = 15.0 min

Summary for Subcatchment 2S: Grafton WWTP East Existing

Runoff = 450cfs @ 12.20 hrs, Volume= 0.423 af, Depth= 3.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span=0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-Year Storm Rainfall=6.18"

Area (sf) CN Description

17,829 69 50-75% Grass cover, Fair, HSG B
7,055 30 Woods, Good, HSG A
666 55 Woods, Good, HSG B
* 27,326 98 Paved parking, Buildings Concrete Pads, HSG B
4,742 85 Gravel roads, HSG B
57,618 79 Weighted Average
30,292 52.57% Pervious Area
27,326 47.43% Impervious Area
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Tc Length Slope Velocity Capacity Description

(min) (feet)  (ft/ft) (ft/sec) (cfs)

0.4 51 0.2350 2.42 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

0.3 26 0.0346 1.30 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps

0.4 60 0.0180 2.72 Shallow Concentrated Flow,
Paved Kv=20.3 fps

0.4 99 0.0400 4.06 Shallow Concentrated Flow,
Paved Kv=20.3 fps

1.5 236 Total, Increased to minimum Tc = 15.0 min

Summary for Subcatchment 4S: Grafton WWTP West Proposed

Runoff = 1.75cfs @ 12.22 hrs, Volume= 0.169 af, Depth= 2.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span=0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-Year Storm Rainfall=6.18"

Area (sf) CN Description

33,215 61 >75% Grass cover, Good, HSG B
* 928 98 Concrete pads, buildings, HSG B
2,827 85 Gravel roads, HSG B
36,970 64 Weighted Average
36,042 97.49% Pervious Area
928 2.51% Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft) (ft/sec) (cfs)
0.8 60 0.0330 1.27 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
1.8 83 0.0120 0.77 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
2.6 143 Total, Increased to minimum Tc = 15.0 min

Summary for Subcatchment 5S: Grafton WWTP East Proposed

Runoff = 417 cfs @ 12.21 hrs, Volume= 0.392 af, Depth= 3.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span=0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-Year Storm Rainfall=6.18"
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Area (sf) CN Description

19,759 61 >75% Grass cover, Good, HSG B
7,055 30 Woods, Good, HSG A

* 26,876 98 Paved parking, buildings, concrete pads, HSG B
* 1,709 86 Green Roof
* 482 70 Porous Pavement

2,075 85 Gravel roads, HSG B
57,956 76 Weighted Average
31,080 53.63% Pervious Area
26,876 46.37% Impervious Area

Tc Length Slope Velocity Capacity Description

(min) (feet)  (ft/ft) (ft/sec) (cfs)

0.4 51 0.2350 2.42 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

0.3 26 0.0346 1.30 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps

0.4 60 0.0180 2.72 Shallow Concentrated Flow,
Paved Kv=20.3 fps

0.4 99 0.0400 4.06 Shallow Concentrated Flow,
Paved Kv=20.3 fps

1.5 236 Total, Increased to minimum Tc = 15.0 min

Summary for Reach 1R: Blackstone River Existing

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.349 ac, 27.41% Impervious, Inflow Depth = 3.62" for 25-Year Storm event
Inflow = 7.53cfs@ 12.21 hrs, Volume= 0.709 af
Outflow = 7.53 cfs @ 12.21 hrs, Volume= 0.709 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Summary for Reach 2R: Blackstone River Proposed

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.179 ac, 29.29% Impervious, Inflow Depth = 3.09" for 25-Year Storm event
Inflow = 592 cfs@ 12.21 hrs, Volume= 0.561 af
Outflow = 592 cfs@ 12.21 hrs, Volume= 0.561 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs
Summary for Reach 3R: Total

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 4.528 ac, 28.32% Impervious, Inflow Depth = 3.37" for 25-Year Storm event
Inflow = 13.45cfs @ 12.21 hrs, Volume= 1.270 af
Outflow = 13.45cfs @ 12.21 hrs, Volume= 1.270 af, Atten=0%, Lag=0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Grafton WWTP West Existing Runoff Area=44,687 sf 1.60% Impervious Runoff Depth=5.68"
Flow Length=143" Tc=15.0 min CN=74 Runoff=5.15 cfs 0.486 af

Subcatchment 2S: Grafton WWTP East Existing Runoff Area=57,618 sf 47.43% Impervious Runoff Depth=6.29"
Flow Length=236" Tc=15.0 min CN=79 Runoff=7.28 cfs 0.694 af

Subcatchment 4S: Grafton WWTP West Proposed Runoff Area=36,970 sf 2.51% Impervious Runoff Depth=4.46"
Flow Length=143" Tc=15.0 min CN=64 Runoff=3.35 cfs 0.316 af

Subcatchment 5S: Grafton WWTP East Proposed Runoff Area=57,956 sf 46.37% Impervious Runoff Depth=5.93"
Flow Length=236" Tc=15.0 min CN=76 Runoff=6.95 cfs 0.657 af

Reach 1R: Blackstone River Existing Inflow=12.43 cfs 1.180 af
Outflow=12.43 cfs 1.180 af

Reach 2R: Blackstone River Proposed Inflow=10.29 cfs 0.973 af
Outflow=10.29 cfs 0.973 af

Reach 3R: Total Inflow=22.72 cfs 2.153 af
Outflow=22.72 cfs 2.153 af

Total Runoff Area = 4.528 ac Runoff Volume = 2.153 af Average Runoff Depth = 5.70"
71.68% Pervious =3.246 ac  28.32% Impervious = 1.282 ac
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Summary for Subcatchment 1S: Grafton WWTP West Existing

Runoff = 5.15cfs @ 12.20 hrs, Volume= 0.486 af, Depth= 5.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span=0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-Year Storm Rainfall=8.84"

Area (sf) CN Description

24,623 69 50-75% Grass cover, Fair, HSG B
3,186 55 Woods, Good, HSG B
* 717 98 Concrete Pads/Walk
16,161 85 Gravel roads, HSG B
44,687 74 Weighted Average
43,970 98.40% Pervious Area
717 1.60% Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet)  (ft/ft) (ft/sec) (cfs)
0.8 60 0.0330 1.27 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
1.8 83 0.0120 0.77 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
2.6 143 Total, Increased to minimum Tc = 15.0 min

Summary for Subcatchment 2S: Grafton WWTP East Existing

Runoff = 7.28 cfs @ 12.20 hrs, Volume= 0.694 af, Depth= 6.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span=0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-Year Storm Rainfall=8.84"

Area (sf) CN Description

17,829 69 50-75% Grass cover, Fair, HSG B
7,055 30 Woods, Good, HSG A
666 55 Woods, Good, HSG B
* 27,326 98 Paved parking, Buildings Concrete Pads, HSG B
4,742 85 Gravel roads, HSG B
57,618 79 Weighted Average
30,292 52.57% Pervious Area
27,326 47.43% Impervious Area
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Tc Length Slope Velocity Capacity Description

(min) (feet)  (ft/ft) (ft/sec) (cfs)

0.4 51 0.2350 2.42 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

0.3 26 0.0346 1.30 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps

0.4 60 0.0180 2.72 Shallow Concentrated Flow,
Paved Kv=20.3 fps

0.4 99 0.0400 4.06 Shallow Concentrated Flow,
Paved Kv=20.3 fps

1.5 236 Total, Increased to minimum Tc = 15.0 min

Summary for Subcatchment 4S: Grafton WWTP West Proposed

Runoff = 3.35cfs @ 12.21 hrs, Volume= 0.316 af, Depth= 4.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span=0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-Year Storm Rainfall=8.84"

Area (sf) CN Description

33,215 61 >75% Grass cover, Good, HSG B
* 928 98 Concrete pads, buildings, HSG B
2,827 85 Gravel roads, HSG B
36,970 64 Weighted Average
36,042 97.49% Pervious Area
928 2.51% Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft) (ft/sec) (cfs)
0.8 60 0.0330 1.27 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
1.8 83 0.0120 0.77 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
2.6 143 Total, Increased to minimum Tc = 15.0 min

Summary for Subcatchment 5S: Grafton WWTP East Proposed

Runoff = 6.95cfs @ 12.20 hrs, Volume= 0.657 af, Depth= 5.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span=0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-Year Storm Rainfall=8.84"
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Area (sf) CN Description

19,759 61 >75% Grass cover, Good, HSG B
7,055 30 Woods, Good, HSG A

* 26,876 98 Paved parking, buildings, concrete pads, HSG B
* 1,709 86 Green Roof
* 482 70 Porous Pavement

2,075 85 Gravel roads, HSG B
57,956 76 Weighted Average
31,080 53.63% Pervious Area
26,876 46.37% Impervious Area

Tc Length Slope Velocity Capacity Description

(min) (feet)  (ft/ft) (ft/sec) (cfs)

0.4 51 0.2350 2.42 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

0.3 26 0.0346 1.30 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps

0.4 60 0.0180 2.72 Shallow Concentrated Flow,
Paved Kv=20.3 fps

0.4 99 0.0400 4.06 Shallow Concentrated Flow,
Paved Kv=20.3 fps

1.5 236 Total, Increased to minimum Tc = 15.0 min

Summary for Reach 1R: Blackstone River Existing

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.349 ac, 27.41% Impervious, Inflow Depth = 6.03" for 100-Year Storm event
Inflow = 12.43 cfs @ 12.20 hrs, Volume= 1.180 af
Outflow = 1243 cfs @ 12.20 hrs, Volume= 1.180 af, Atten=0%, Lag=0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Summary for Reach 2R: Blackstone River Proposed

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.179 ac, 29.29% Impervious, Inflow Depth = 5.36" for 100-Year Storm event
Inflow = 10.29cfs @ 12.21 hrs, Volume= 0.973 af
Outflow = 10.29cfs @ 12.21 hrs, Volume= 0.973 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs
Summary for Reach 3R: Total

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 4.528 ac, 28.32% Impervious, Inflow Depth = 5.70" for 100-Year Storm event
Inflow = 22.72 cfs @ 12.20 hrs, Volume= 2.153 af
Outflow = 22.72cfs @ 12.20 hrs, Volume= 2.153 af, Atten=0%, Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs
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Grafton WWTP WQv and Rv Calculations

Water Quality Volume Green Roof
Impervious Area: 28030 sf Disinfection Building 1791 sf
Green Roof: 1791 sf WQV Target 0.5 in
Pervious Concrete 482 sf WQV Required 75 cf
Total 30,303 sf

Veg. Roof Area 1791 sf
WQV Target 0.5 in Thickness 3in
WQv 1263 cf 0.25 ft
Green Roof Adj. -112 n (porosity) 0.25
WQv Required: 1151 Provided: 145 cf Provided: 112 cf
WQv 0.029 af

Gravel Trench

Recharge Volume

Process/Control Bldg. 4035 sf
Rv Target 0.35in
Impervious Area: 28030 sf Rv Required 118 cf
Green Roof: 1791 sf
Pervious Concrete 482 sf Recharge Area 143 sf
Total 30,303 sf Depth 2.5 ft
n (porosity) 0.35
Rv Target 0.35in Rv Provided 125 cf
Rv 884 cf Provided: 145 cf
Rv 0.020 af

Pervious Concrete

Drawdown Time

Pervious Concrete 482 sf
At Gravel Trench WQv Target 0.5 in
WQv Required 20 cf
WQv Provided 20 cf

0.52 in/hr infiltration rate
143 sf, bottom area
125 cf, total volume

20 hours <72 hours, ok

At Pervious Concrete

0.52 in/hr infiltration rate
482 sf, bottom area
20 cf, total volume

1 hours <72 hours, ok
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Time span=11.00-13.00 hrs, dt=0.01 hrs, 201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 2S: Process and Control Building Runoff Area=4,035 sf 100.00% Impervious Runoff Depth>0.35"
Tc=5.0 min CN=98 Runoff=0.068 cfs 118 cf

Pond 1P: Infiltration Trench Building Peak Elev=280.60" Storage=0.002 af Inflow=0.068 cfs 118 cf
Discarded=0.002 cfs 12 cf Primary=0.000 cfs 0 cf Outflow=0.002 cfs 12 cf

Total Runoff Area = 4,035 sf Runoff Volume = 118 cf Average Runoff Depth = 0.35"
0.00% Pervious =0 sf 100.00% Impervious = 4,035 sf
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Summary for Subcatchment 2S: Process and Control Building

Runoff = 0.068 cfs @ 12.07 hrs, Volume= 118 cf, Depth> 0.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span=11.00-13.00 hrs, dt= 0.01 hrs
Type lll 24-hr Infltration Rainfall=0.82"

Area (sf) CN Description
4,035 98 Roofs, HSG A
4,035 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft) (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 2S: Process and Control Building
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Summary for Pond 1P: Infiltration Trench Building

[82] Warning: Early inflow requires earlier time span

Inflow Area = 4,035 sf,100.00% Impervious, Inflow Depth > 0.35" for Infltration event
Inflow = 0.068 cfs @ 12.07 hrs, Volume= 118 cf

Outflow = 0.002 cfs @ 13.00 hrs, Volume= 12 cf, Atten=97%, Lag=55.7 min
Discarded = 0.002 cfs @ 13.00 hrs, Volume= 12 cf

Primary = 0.000 cfs @ 11.00 hrs, Volume= Ocf

Routing by Stor-Ind method, Time Span=11.00-13.00 hrs, dt=0.01 hrs / 2
Peak Elev=280.60"' @ 13.00 hrs Surf.Area=0.003 ac Storage= 0.002 af

Plug-Flow detention time= 40.7 min calculated for 12 cf (10% of inflow)
Center-of-Mass det. time= (not calculated: outflow precedes inflow)

Volume Invert  Avail.Storage Storage Description

#1 278.50' 0.003 af 14.30'W x 10.00'L x 2.50'H Infiltration Trench
0.008 af Overall x 35.0% Voids

Device Routing Invert Outlet Devices
#1  Discarded 278.50"' 0.520 in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 0.00'
#2  Primary 280.90' 10.0'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31 3.30 3.31 3.32

Discarded OutFlow Max=0.002 cfs @ 13.00 hrs HW=280.60" (Free Discharge)
1=Exfiltration ( Controls 0.002 cfs)

Primary OutFlow Max=0.000 cfs @ 11.00 hrs HW=278.50" (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.000 cfs)
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Pond 1P: Infiltration Trench Building
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Time span=11.00-13.00 hrs, dt=0.01 hrs, 201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 3S: Pervious Concrete Area Runoff Area=482 sf 100.00% Impervious Runoff Depth>0.50"
Tc=5.0 min CN=98 Runoff=0.011 cfs 20 cf

Pond 3P: Pervious Concrete Storage Peak Elev=280.70" Storage=0.000 af Inflow=0.011 cfs 20 cf
Discarded=0.006 cfs 20 cf Primary=0.000 cfs 0 cf Outflow=0.006 cfs 20 cf

Total Runoff Area = 482 sf Runoff Volume =20 cf Average Runoff Depth = 0.50"
0.00% Pervious =0 sf 100.00% Impervious = 482 sf
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Summary for Subcatchment 3S: Pervious Concrete Area

Runoff = 0.011cfs @ 12.07 hrs, Volume= 20 cf, Depth> 0.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span=11.00-13.00 hrs, dt= 0.01 hrs
Type lll 24-hr Infiltration Rainfall=1.11"

Area

(sf) CN Description

482 98 Paved parking, HSG A

482 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft) (ft/sec) (cfs)
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Subcatchment 3S: Pervious Concrete Area
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Summary for Pond 3P: Pervious Concrete Storage

[82] Warning: Early inflow requires earlier time span

Inflow Area = 482 sf,100.00% Impervious, Inflow Depth > 0.50" for Infiltration event
Inflow = 0.011cfs @ 12.07 hrs, Volume= 20 cf
Outflow = 0.006 cfs @ 12.20 hrs, Volume= 20 cf, Atten=50%, Lag=7.6 min
Discarded = 0.006 cfs @ 12.20 hrs, Volume= 20 cf
Primary = 0.000 cfs @ 11.00 hrs, Volume= Ocf

Routing by Stor-Ind method, Time Span=11.00-13.00 hrs, dt=0.01 hrs / 2
Peak Elev=280.70' @ 12.20 hrs Surf.Area=0.011 ac Storage= 0.000 af

Plug-Flow detention time= 3.9 min calculated for 20 cf (99% of inflow)
Center-of-Mass det. time= 3.6 min ( 728.0 - 724.4)

Volume Invert  Avail.Storage Storage Description

#1 280.67' 0.001 af 10.00'W x 48.20'L x 0.50'H Pervious Concrete
0.006 af Overall x 20.0% Voids

Device Routing Invert Outlet Devices
#1  Discarded 280.67' 0.520 in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 0.00'
#2  Primary 281.00' 10.0'long x 1.0' 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
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31 3.30 3.31 3.32

Discarded OutFlow Max=0.006 cfs @ 12.20 hrs HW=280.70" (Free Discharge)
1=Exfiltration ( Controls 0.006 cfs)

Primary OutFlow Max=0.000 cfs @ 11.00 hrs HW=280.67" (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.000 cfs)
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Pond 3P: Pervious Concrete Storage
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Appendix E
TSS Removal Spreadsheets
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Location: |Grafton WWTP Parking Lot, Grafton, MA
B C D E F
TSS Removal Starting TSS Amount Remaining
1 1
BMP Rate Load* Removed (C*D) Load (D-E)
whd
Q@ ([ Deep Sump and Hooded
.qC, Catch Basin 0.25 1.00 0.25 0.75
- )
C X
>
O O 0.00 0.75 0.00 0.75
¢ S
(o) 0.00 0.75 0.00 0.75
N =
n o
- 3 0.00 0.75 0.00 0.75
©
o
0.00 0.75 0.00 0.75
Separate Form Needs to
be Completed for Each
Total TSS Removal = 25% Outlet or BMP Train
PI'OjeCt Grafton WWTP Improvements
Prepared By: Dianne Velardocchia *Equals remaining load from previous BMP (E)
Date:|30-mar-15 which enters the BMP

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

Mass. Dept. of Environmental Protection



Location:

Grafton WWTP Parking Lot, Grafton, MA

B C D E F
TSS Removal Starting TSS Amount Remaining
BMP' Rate' Load* Removed (C*D) Load (D-E)
e
Q
_‘1:’ Porous Pavement 0.80 1.00 0.80 0.20
S £
g é 0.00 0.20 0.00 0.20
-
X s 0.00 0.20 0.00 0.20
B 5
- 3 0.00 0.20 0.00 0.20
‘©
(&)
0.00 0.20 0.00 0.20
Separate Form Needs to
be Completed for Each
Total TSS Removal = 80% Outlet or BMP Train

Project:
Prepared By:
Date:

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

Grafton WWTP Improvements

Dianne Velardocchia

30-Mar-15

*Equals remaining load from previous BMP (E)

which enters the BMP

Mass. Dept. of Environmental Protection




INSTRUCTIONS:

1. In BMP Column, click on Blue Cell to Activate Drop Down Menu

2. Select BMP from Drop Down Menu

3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Version 1, Automated: Mar. 4, 2008

Location:|Grafton WWTP Process & Control Roof (portion only)
B C D E F
TSS Removal Starting TSS Amount Remaining
BMP' Rate’ Load* Removed (C*D) Load (D-E)
wid
(]
_d:, Infiltration Trench 0.80 1.00 0.80 0.20
9
>
O O 0.00 0.20 0.00 0.20
€=
Q¢
X s 0.00 0.20 0.00 0.20
w o —_—
N5
~ 3 0.00 0.20 0.00 0.20
©
(&)
0.00 0.20 0.00 0.20
Separate Form Needs to
be Completed for Each
Total TSS Removal = 80% Outlet or BMP Train

Project:
Prepared By:
Date:

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

Grafton WWTP Improvements

DEV

1/27/2015

*Equals remaining load from previous BMP (E)
which enters the BMP

Mass. Dept. of Environmental Protection
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Post-Construction Operation and Maintenance Plan

Project: Grafton Wastewater Treatment Plant Improvements
Location: Grafton, MA

Owner/Responsible Party: Town of Grafton

This document describes the operation and maintenance activities for the proposed stormwater
management facilities at the Grafton Wastewater Treatment Plant

Deep-Sump Hooded Catch Basins

Initially, the deep sump hooded catch basins should be inspected every six months to determine the
depth of the sediment and debris in the catch basin. Based on these inspections, a schedule for cleaning
the catch basins will be established to ensure that the catch basin sumps will be no more the 50 percent
full at any time. Oil and sediments should be removed and disposed of in accordance with local, state
and federal guidelines and regulations. In the case of an oil or bulk pollutant release, the system must
be cleaned immediately following the spill and the proper authorities notified.

Stilling Basin

After construction, the preformed scour hole at the flared end should be inspected for any signs of
wash-out and immediately repaired. The preformed scour hole should be checked periodically and after
every major storm for damage. Any signs of erosion in the preformed scour hole should be repaired.
Annually, any accumulated sediment, debris, and emergent woody growth should be removed from the
preformed scour hole.

Gravel Infiltration Trench

During construction and upon completion of construction, the Contractor will be required to inspect and
remove any debris from the gravel infiltration trench to ensure that the new system is in proper working
order when the City takes control of it.

Initially, the gravel infiltration trench should be inspected after the first several rainfall events, after all
major storms, and on regularly scheduled dates every six months for the accumulation of debris. Any
debris found in the gravel infiltration trench should be promptly removed. The frequency should be
evaluated and adjusted, if warranted by inspection results.

The trench should be inspected within 3 days after a major storm to look for ponded water. If there is
ponded water at the surface of the trench, the trench surface is likely clogged. To address surface
clogging, remove and replace the first layer of stone aggregate and the filter fabric. If water is ponded
inside the trench, it may indicate that the bottom of the trench has failed. To rehabilitate a failed trench,
strip all accumulated sediment from the bottom of the trench, and then scarify and till the bottom of
the trench to induce infiltration. Replace all the stone aggregate and filter fabric in the trench.
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Green Roof

During the initial establishment period, the plants require irrigation and occasional fertilization or until
the vegetation is fully established. Once the plants are established, irrigation should no longer be
required. Weeding and mulching should be done during the establishment period, and then occasionally
thereafter. Any woody plants that become established should be removed. If fertilizer is required, slow-
release zero-phosphorus fertilizer should be used once per year. The drainage system on the roof should
be periodically inspected to ensure its proper function. The roof membrane should also be periodically
inspected for possible leaks.

Pervious Concrete

Routine maintenance includes cleaning the surface using a power washer to dislodge trapped particles
and then vacuum sweeping the area. Vacuuming should occur during spring cleanup after the last snow
event and during fall cleanup to remove dead leaves. It is recommended that landscaped areas near
these surfaces be maintained to prevent the deposition of soil or organic material on these surfaces to
prevent clogging. During the winter months it is not recommended to store plowed snow and apply
sand during icy periods on the pervious concrete. The surface should be inspected annually for
deterioration and to assess the exfiltration capacity of the pervious concrete. Periodically, the surface
will need to be repaired and need spot replacement of the pervious concrete.
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Stormwater Management Facility Inspection Form

Location: Grafton Wastewater Treatment Plant

Grafton, MA

Inspected By:

Inspection Date:

BMP Measure

Status/Inspection

Action Taken

Deep-Sump Hooded Catch Basin

Stilling Basin

Gravel Infiltration Trench

Green Roof

Pervious Concrete

Grafton WWTP O_And_M_LTP.Docx
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Long-Term Pollution Prevention Plan

The following practices will be employed at the Grafton Wastewater Treatment Plant to provide source
control and pollution prevention:

1. The gravel infiltration trench will be periodically inspected to remove trash and debris.

2. The pervious concrete area will be inspected periodically, and power-washed and vacuumed
biannually.

3. The paved parking area and access drive will be periodically swept to remove trash and debris.
4. All hazardous materials at the site shall be stored under cover.

5. Any spills that occur at the site shall be contained and cleaned up in a timely manner to prevent
the spilled product from entering the gravel infiltration trench and pervious concrete.

All personnel who provide regular maintenance at the Grafton WWTP shall be trained annually on the
pollution prevention measures described above.
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