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SECTION 1T ENF APPLICATION



Com mon Weal th Of M assaCh u Setts Execntive Ojﬁcfg; ggj;ﬁ clfcj gﬂﬁﬁimemal Affairs
Executive Office of Energy and
Environmental Affairs EEA No.:
E N W MEPA Office MEPA Analyst:
. Phone: 617-626-
Environmental

Notification Form

The information requested on this form must be completed to begin MEPA Review in
accordance with the provisions of the Massachusetts Environmental Policy Act, 301 CMR
11.00.

Project Name: Pompositticut/Center Elementary School

Street: 403 Great Road Stow, MA 01775

Municipality; Stow Watershed: Sudbury-Assabet-Concord
Universal Tranverse Mercator Coordinates: | Latitude: N 42 26 14

E 293665.1 N 4701371.4 Longitude: W 71 30 31

Estimated commencement date: June 2010 Estimated completion date: October 2012
Approximate cost: $38 M Status of project design: 80 % complete

Proponent: Stow Elementary School Building Committee

Street: 380 Great Road

Municipality: Stow | State: MA | Zip Code: 01775

Name of Contact Person From Whom Copies of this ENF May Be Obtained:
James Warren

Firm/Agency:Symmes, Maini & McKee Associates Street: 1000 Massachusetis Avenue

Municipality: Cambridge State: MA | Zip Code: 02138
Phone: (617) 520-9253 | Fax: (617) 354-5758 | E-mail: jwarren@smma.com
Does this project meet or exceed a mandatory EIR threshold (see 301 CMR 11.03)7
DCyes <INo
Has this project been filed with MEPA before?
[JYes (ECEA No. ) >No
Has any project on this site been filed with MEPA before?
[lYes (EOEA No. ) <INo
[s this an Expanded ENF (see 301 cMR 11.05(7)) requesting:
a Single EIR? (see 301 CMR 11.06(8)) [lYes BdINo
a Special Review Procedure? (see 301CMR 11.09) Clyes XNo
a Waiver of mandatory EIR? (see 301 CMR 11.11) Llves XNo
a Phase | Waiver? (see 301 CMR 11.11) [lYes XNo

Identify any financial assistance or land transfer from an agency of the Commonwealth, including
the agency name and the amount of funding or land area (in acres):_The Project will receive funding
of approximately $18M from the Massachusetts School Building Authority.

Are you requesting coordinated review with any other federal, state, regional, or local agency?
["IYes(Specify ) KXNo

List Local or Federal Permits and Approvals: Stow Conservation Commission-Order of Conditions,
Stow Planning Board-Site Plan Approval/Special Permits, Stow Board of Appeals-Variances, NPDES
Permit for Construction Activities, Stow Board of Health Disposal Works Construction Permit and
Variance, BWRP New Source Approval.




Which ENF or EIR review threshold(s) does the project meet or exceed (see 301 CMR 11.03):

[ Land ["] Rare Species [ ] Wetlands, Waterways, & Tidelands
[ ] water Wastewater [] Transportation
[] Energy [ Air [] Solid & Hazardous Waste
(] ACEC [] Regulations [ 1 Historical & Archaeological
Resources
Summary of Project Size | Existing Change Total State Permits &
& Environmental Impacts Approvals
AND BX] Order of Conditions
Total site acreage 17 E Superseding Order
New acres of land altered 25 Conditions
Acres of impervious area - 2.2 +2.6 46 E ggqamtgg ébcaﬁ;?je
Square feet of new bordering 0 Certification
vegetated wetlands alteration 7] MHD or MDC
Square feet of new other 0 Access .
wetland alteration - VI?Iermlg\A t
Acres of new non-water 0 ater anagemen
d d f tideland Act Permit
ependent use of tidelands or [X] New Source
Waterways Approvai
R 3 [} DEP or MWRA
Sewer Connection/
27,482 70,548 98,030
Gross square footage + Extension Permit
Number of housing units 0 0 0 [ Other Permits
Maximum height (in feet) 32" +/- a4 34" {including Legislative

Parking spaces

WATER/WASTEWATER

TRANSPORTATION
Vehicle trips per day 246 +214 460
40 +60 100

Length of water/sewer mains
(in miles)

Gallons/day (GPD) of water use | 2,184 +5,170 6,320
{permitted)

GPD water withdrawal 2,184 +5,170 6,320
{permitted})

GPD wastewater generation/ 2,400 +3,920 6,320

treatment *Title V Design *Title V
Flow Design Flow
0.0t +0.41 0.42

Approvals) — Specify:

CONSERVATION LAND: Will the project involve the conversion of public parkland or other Article 97 public
natural resources to any purpose not in accordance with Article 977

[IYes (Specify

)

DINo

Will it involve the release of any conservation restriction, preservation restriction, agricultural preservation
restriction, or watershed preservation restriction?

[IYes (Specify

)

XINo




RARE SPECIES: Does the project site include Estimated Habitat of Rare Species, Vernal Pools, Priority
Sites of Rare Species, or Exemplary Natural Communities?
[yes (Specify___ ) [XNo

HISTORICAL /ARCHAEOLOGICAL RESQURCES Does the project site include any structure, site or district
listed in the State Register of Historic Place or the inventory of Historic and Archaeological Assets of the
Commonwealth?

KYes (Specify: The Stone Building {Larsen Apple Barn) is inciuded on the State Inventory of
Historic Assets with a property name of Center School Grounds (Inventory No. STW 180).) [[INo

If yes, does the project involve any demolition or destruction of any listed or inventoried historic or
archaeological resources?

BdYes (Specify: Demolition of the Stone Building. However the MHC determined that due to the
historic alterations of the structure and its setting within the school site that it does not meet the

criteria of eligibility for listing in the National Register (See Appendix 1} [_INo

AREAS OF CRITICAL ENVIRONMENTAL CONCERN: Is the project in or adjacent to an Area of Critical
Environmental Concern?

[yes (Specify ) KNo

PROJECT DESCRIPTION: The project description should include {a) a description of the
project site, (b) a description of both on-site and off-site alternatives and the impacts associated
with each alternative, and (c¢) potential on-site and off-site mitigation measures for each alternative
(You may attach one additional page, if necessary.)

a) The project site is located at 4¢3 Great Road and site measures approximately 15 acres. it
is bordered to the south and west by residential properties, to the east by the Town of
Stow Fire Department and to the north by the Hale Middle School, The Project includes
development of approximately 2 acres of the Stow Fire Department property to the east,
adjacent to Hartley Road. The site consists of the existing school, multiple accessory
buildings, two multi-purpose ballfields, a playground and two tennis courts. A perimeter
wetland is located along the north and west edges of the site. The Fire Department land
consists, primarily, of undeveloped wooded upland and was formaily turned over to the
school department for the Project. Utilities serving the building include a water supply
well, located in the basement of the school, a subsurface wastewater disposal system and
natural gas and electricity served from Great Road

b) The Project consists of partial demolition of the existing Center Schoot and construction
of a new 70,548 gsf addition o combine the educational programs of the Pompositticut
Elementary School {grades K-2), the Center Elementary School, (grades 3-58) and the Stow
Pre-K program info a single facility at the Center School site. The addition will consist of a
2-story classroom wing and single-story, high bay community spaces that include a
gymnasium, cafeteria, mechanical and administration spaces. The remaining portion of
the existing Center School (approximately 27,482 gsf) will be renovated and will house the
kindergarten and Pre-K programs. in total the new school will he approximately 28,030
gsf. Site improvements include parking for 100 vehicles, a new multi-purpose bailfield, two
playground areas, a dedicated fire lane and detailed landscaping improvements. Site
utilities include a new water supply well, new wastewater disposal system and substantial
stormwater management improvements.

Project alternatives included muitiple options for placement and location of the combined
elementary school program. Alternatives included new construction, renovation & addition
and muitiple combinations at both the Center School site and the Pompositticut School
site. Alternatives that were considered include:

1. New Center School for Grades 2™ to 5"; Renovated Pompositticut Schoot for

Grades Pre-K to 1%,
2. New Center Schoot for Grades Pre-K to 5"‘; Decommission Pompositticut School.
3. Addition & Renovation to Center School for Grades 2™ to 5™ Renovate



Pompositticut School for Grades Pre-K to 1%,
4. Addition & Renovation to Center School for Grades Pre-K to 5“’; Decommission
Pompaositticut School,

Based on land disturbance, site circulation, available playfields, construction phasing,
schoo! operations, and construction costs the Fourth Alternative was selected.

¢) On-site mitigation for the Project will include detailed improvements to the stormwater
management system, construction of a new water supply well and construction of new
wastewater disposal system that includes enhanced nitrogen removal. No off-site
mitigation is required to support the Project.

As noted above alternatives to the Project were considered including the potential on-site
and off-site mitigation required for each. Significant mitigation would be required due to
the lack of avaitable land area to support the educational and site program of the Project

The Project requires the preparation of an Environmental Notification Form because the Town
will receive funding assistance from the Massachusetts School Buiiding Authority and
exceeds the following threshold:

301 CMR 11.03 (5)(b) 4.c.IV. — Discharge to groundwater of any amount of sewage requiring
approval by the Department of Environmental Protection of a variance from the Title V of
the State Environmental Code for New Construction.



LAND SECTION - all proponents must fill out this section

I. Thresholds / Permits
A. Does the project meet or exceed any review thresholds related to land (see 301 CMR 11.03(1)
____Yes X No; if yes, specify each threshold:

Il. Impacts and Permits
A. Describe, in acres, the current and proposed character of the project site, as follows:

Existing Change Total
Footprint of buildings 0.9 +1.0 1.8
Roadways, parking, and other paved areas 1.3 +1.68 29
Other altered areas (describe)*
*Lawn, ballfields & playgrounds 7.8 0.0 7.8
Undeveloped areas 7.0 -2.6 4.4

B. Has any part of the project site been in active agricultural use in the last three years?
____Yes X No; if yes, how many acres of land in agricultural use (with agricultural soils) will be
converted to nonagricultural use?

C. lIs any part of the project site currently or proposed fo be in active forestry use?
___Yes X No, if yes, please describe current and proposed forestry activities and indicate whether
any part of the site is the subject of a DEM-approved forest management plan:

D. Does any part of the project involve conversion of land held for natural resources purposes in
accordance with Article 97 of the Amendments to the Constitution of the Commonwealth to any
purpose not in accordance with Article 977 __ Yes X No; if yes, describe:

E. Is any part of the project site currently subject to a conservation restriction, preservation
restriction, agricultural preservation restriction or watershed preservation restriction? ___ Yes X No;
if yes, does the project involve the release or modification of such restriction? __ Yes __ No; if
yes, describe;

F. Does the project require approval of a new urban redevelopment project or a fundamental change
in an existing urban redevelopment project under M.G.L.c.121A? _ Yes X No; if yes, describe:

G. Does the project require approval of a new urban renewal plan or a major modification of an
existing urban renewal plan under M.G.L.c.121B? Yes ____ No X ;if yes, describe:

H. Describe the project's stormwater impacts and, if applicable, measures that the project will take to
comply with the standards found in DEP's Stormwater Management Policy: The Project will result
in a significant improvement over existing conditions. The Project will meet or exceed the 10
Standards of the DEP Stormwater Policy be implementing the following BMP’s: Deep sump
catch basins, water quality units (Stormceptor® or equal) and groundwater infiltration areas.
The Project will also mitigate the proposed increase in stormwater runoff peak and volume as
required by the Stow Zoning ByLaw Requirements,

I Is the project site currently being regulated under M.G.L.¢c.21E or the Massachusetts
Contingency Plan? Yes____ No X ;ifyes, whatis the Release Tracking Number (RTN)?

J. If the project is site is within the Chicopee or Nashua watershed, is it within the Quabbin,
Ware, or

Wachuselt subwatershed? ___ Yes X No, if yes, is the project site subject fo regulation under the

Watershed Protection Act? ____Yes __ No

K. Describe the project's other impacts on land: None



.. Consistency

A. ldentify the current municipal comprehensive land use plan and the open space plan and describe
the consistency of the project and its impacts with that plan{s): The Town of Stow Master Plan
includes land use and open space policies. The proposed addition & renovation of the
existing school for reuse as a new school is consistent with the policies of the Master Plan,

B. Identify the current Regional Policy Plan of the applicable Regional Planning Agency and describe
the consistency of the project and its impacts with that plan; The regional planning agency for
Stow is the Metropolitan Area Planning Council (MAPC). The current Regionat Policy Plan is
MetroFuture, MefroFuture includes the following geals; Sustainable Growth, Housing
Choices, Healthy Communities, Regional Prosperity, Transportation Choices and Healthy
Envircnment. The Project will contribute fo these goais by improving educational
opportunities, increasing community use/spaces, and by protecting the environment through
significant stormwater, wastewater and drinking water improvements.

C. Wil the project require any approvals under the local zoning by-law or ordinance (i.e. text or map
amendment, special permit, or variance)? Yes X No___ ; if yes, describe:
The Project will require the following local approvals: Special Permits (Erosion Control &
Lighting; Variances {Parking Quantity, Noise, Landscaping & Signage)

D. Will the project require local site plan or project impact review?
X Yes ____No, ifyes, describe:
Project wilt require Site Plan Review by the Stow Planning Board.

RARE SPECIES SECTION

I. Thresholds / Permits

A. Will the project meet or exceed any review thresholds related to rare species or habitat (see 301
CMR 11.03(2)7? ___Yes X No; if yes, specify, in quantitative terms:

B. Does the project require any state permits related to rare species or habitat? _ Yes X No

C. If you answered "No" to both questions A and B, proceed fo the Wetlands, Waterways, and
Tidelands Section. If you answered "Yes" to either question A or question B, fill out the remainder
of the Rare Species section below.

Impacts and Permits
A, Does the project site fall within Priority or Estimated Habitat in the current Massachusetts Natural
Heritage Atlas (attach relevant page)? ___ Yes__ No. lfyes,
1. Which rare species are known to occur within the Priority or Estimated Habitat (contact:
Environmental Review, Natural Heritage and Endangered Species Program, Route 135,
Westborough, MA 01581, allowing 30 days for receipt of information}:
2. Have you surveyed the site for rare species? ____Yes ____No; if yes, please include the
results of your survey.
3. If your project is within Estimated Habitat, have you filed a Notice of intent or received an

Order of Conditions for this project? ____Yes __ No; if yes, did you send a copy of the
Notice of Intent to the Natural Heritage and Endangered Species Program, in accordance
with the Wetlands Protection Act regulations? ___ Yes ___ No

B. Will the project "take" an endangered, threatened, and/or species of speciai concern in
accordance with M.G.L, c.131A (see also 321 CMR 10.04)? ___ Yes __ No; if yes, describe;

C. Will the project alter "significant habitat” as designated by the Massachusetts Division of Fisheries
and Wildiife in accordance with M.G.L. c.131A (see also 321 CMR 10.30)? ____ Yes __ No; if yes,
describe:

D. Describe the project's other impacts on rare species including indirect impacts (for example,
stormwater runoff into a wetland known to contain rare species or lighting impacts on rare moth
habitat):



WETLANDS, WATERWAYS, AND TIDELANDS SECTION

|l. Thresholds / Permits

A. Will the project meet or exceed any review thresholds related to wetlands, waterways, and
tidelands (see 301 CMR 11.03(3))? ___ Yes X No, if yes, specify, in quantitative terms:

B. Does the project require any state permits (or a local Order of Conditions) related to wetlands,
waterways, or tidelands? X Yes ___ No; if yes, specify which permit: Order of Conditions

C. Ifyou answered "No" to both questions A and B, proceed to the Water Supply Section, If you
answered "Yes" to either question A or question B, fill out the remainder of the Wetlands, Waterways,
and Tidelands Section below.

. Wetlands Impacts and Permits

A. Describe any wetland resource areas currently existing on the project site and indicate them on
the site plan: On-site resource areas include Bank (associated with an intermittent stream),
Land Under Water (associated with the on-site pond), and Bordering Vegetated Wetlands. The
delineated extent of the on-site resource areas are shown on the Existing Conditions Plan.

B. Estimate the extent and type of impact that the project will have on wetland resources, and
indicate whether the impacts are temporary or permanent:

Coastal Wetlands Area (in square feet) or Length (in linear feet)

Land Under the Ocean N/A

Desighated Port Areas N/A

Coastal Beaches NIA

Coastal Dunes NIA

Barrier Beaches N/A

Coastal Banks N/A

Rocky Intertidal Shores N/A

Salt Marshes N/A

Land Under Salt Ponds N/A

Land Containing Shelifish N/A

FFish Runs N/A

Land Subject to Coastal Storm Flowage N/A

Inland Wetlands

Bank 0

Bordering Vegetated Wetlands 0

Land under Water 0

Isolated Land Subject to Flooding N/A

Bordering Land Subject to Flooding N/A

Riverfront Area N/A

C. Is any part of the project

1. alimited project? _ Yes X No
2. the construction or alteration of adam? ___ Yes X No; if yes, describe:
3. fill or structure in a velocity zone or regulatory floodway? _ Yes X No
4. dredging or disposal of dredged material? ____ Yes X No; if yes, describe the volume of
dredged material and the proposed disposal site:
5. adischarge to Outstanding Resource Waters? ___ Yes X No
6. subject to a wetlands restriction order? ___ Yes X No; if yes, identify the area (in

square feet):



D. Does the project require a new or amended Order of Conditions under the Wetlands Protection
Act (M.G.L. ¢ 131A)? X Yes ___ No; if yes, has a Notice of Intent been filed or a local Order of
Conditions issued? X Yes ____ No, if yes, list the date and DEP file number: File No: 299-0516
Was the Order of Conditions appealed? __ Yes X* No. Will the project require a variance from the
Wetlands regulations? ___Yes X No.

*An Order of Conditions has not been issued.

E. Will the project:
1. be subject to a local wetlands ordinance or bylaw? X Yes ___ No
2. alter any federally-protected wetlands not regulated under state or local law?
____Yes X No; ifyes, whatis the area {ins.f}?

F. Describe the project's other impacts on wetlands {including new shading of wetland areas or
removal of tree canopy from forested wetlands); The Project will have minimal impact on adjacent
wetlands and does not include removal of free canopy from forested wetlands.

Itl. Waterways and Tidelands Impacts and Permits
A. Is any part of the project site waterways or tidelands (including filled former tidelands) that are
subject to the Waterways Act, M.G.L.c.81? __ Yes X No; if yes, is there a current Chapter 91

license or permit affecting the project site?  Yes _ No; if yes, list the date and number:

B. Does the project require a new or medified license under MG.L.c.91? ___ Yes _X _No;
if yes, how many acres of the project site subject to M.G.L.c.91 will be for non-water dependent
use?

Current __ Change ___ Total ___

C. Is any part of the project
1. aroadway, bridge, or utility line to or on a barrier beach? ___Yes ___X__ No; ifyes,
describe:
2. dredging or disposal of dredged material? __ Yes _X_ No; if yes, volume of dredged
material
3. asolid fill, pile-supported, or bottom-anchored structure in flowed tidelands or other
waterways? __Yes _X_ No, if yes, what is the base area?

4. within a Designated Port Area? ____ Yes _X_No
. Describe the project's other impacts on waterways and tidelands: None
IV. Consistency:
A. s the project located within the Coastal Zone? ____Yes X No; if yes, describe the project's
consistency with policies of the Office of Coastal Zone Management:

B. Is the project located within an area subject to a Municipal Harbor Plan? ____Yes X No, if yes,
identify the Municipal Harbor Plan and describe the project's consistency with that plan;

WATER SUPPLY SECTION

I. Thresholds / Permits
A, Will the project meet or exceed any review thresholds related to water supply (see 301 CMR
11.03(4)? ___Yes X No; if yes, specify, in quantitative terms:

B. Does the project require any state permits related to water supply? X Yes _ No; ifyes,
specify which permit: BRP WS 34 - New Source Approval (<70 gpm)

C. ifyou answered "No" to both questions A and B, proceed to the Wastewater Section. If you
answered "Yes" to gither question A or question B, fill out the remainder of the Water Supply Section
below.



Il. Impacts and Permits
A. Describe, in gallons/day, the volume and source of water use for existing and proposed activities
at the project site:

Existing Change Total
Withdrawal from groundwater 2,184 +4,136 6,320
Withdrawal from surface water ¢ 0 0
Interbasin transfer 0 0 0
Municipal or regional water supply 0 0 0

*Permitted withdrawal rate
B. If the source is a municipal or regional supply, has the municipality or region indicated that there is
adequate capacity in the system to accommodate the project? ____Yes __No NIA
C. Ifthe project involves a new or expanded withdrawal from a groundwater or surface water source,

1. have you submitted a permit application? X Yes ____ No; if yes, attach the application
2. have you conducted a pump test? __ Yes X* No; if yes, attach the pump test report

*Pump test will be performed on 3/17/10

D. What is the currently permitted withdrawal at the proposed water supply source (in gallons/day)?
2,184 GPD__Will the project require an increase in that withdrawal? X Yes _ No

E. Does the project site currently contain a water supply well, a drinking water treatment facility,
water main, or other water supply facility, or will the project involve construction of a new facility?

X Yes ___ No. If yes, describe existing and proposed water supply facilities at the project site:
Existing Change Total

Wiater supply well(s) (capacity, in gpd) 2,184 +4,136 6,320

Drinking water treatment plant (capacity, ingpd) 0 0 0

Water mains (length, in miles) 0 0.5* 0.5

*Project includes construction of an exterior water main for future connection to municipal
water, if available.

F. If the project involves any interbasin transfer of water, which basins are involved, what is the
direction of the transfer, and is the interbasin transfer existing or proposed? NIA

G. Poes the project involve
1. new water service by a state agency to amunicipality or water district? __ Yes X No
2. aWatershed Protection Act variance? ____Yes X No; if yes, how many acres of
alteration?
3. a non-bridged stream crossing 1,000 or less feet upstream of a public surface drinking
water supply for purpose of forest harvesting activities? ____Yes X No

H. Describe the project's other impacts (including indirect impacts) on water resources, quality,
facilities and services: The Project will resuit in an improvement to water resource & quality by
implementing a detailed stormwater management plan including significant increase to
groundwater recharge. The proposed wastewater disposal system will be designed for
enhanced nitrogen removal which represents an improvement over the existing conventional

Title V system.

. Consistency -- Describe the project's consistency with water conservation plans or other plans to
enhance water resources, quality, facilities and services: The new building wili be constructed in
accordance with the Massachusetts Coliaborative for High Performance School (MassCHPS)
and will include multiple water conservation measures including low-flow fixtures, installation
of drought tolerant/native landscaping and no irrigation,




WASTEWATER SECTION

. Thresholds / Permits
A, Wil the project meet or exceed any review thresholds related to wastewater (see 301 CMR
11.03(5))? X Yes ___ No; if yes, specify, in quantitative terms: The project wiil require a
variance from Title 5 of the State Environmental Code for new construction.

B. Does the project require any state permits related to wastewater? X Yes ____ No; if yes, specify
which permit. Title V: DEP Approval of Variance Granted by Board of Health (nc reserve area),
Variance for Schools (use of historical water data); Installation of Alternative Systems

C. If you answered "No" o both questions A and B, proceed to the Transportation -- Traffic
Generation Section. If you answered "Yes" to either question A or question B, fill out the remainder
of the Wastewater Section below.

Il. impacts and Permits
A. Describe, in gallons/day, the volume and disposal of wastewater generation for existing and
proposed activities at the project site (calculate according to 310 CMR 15.00}):

Existing Change Total

Discharge to groundwater (Title 5) 2,400 3,920 6,320
Discharge to groundwater {non-Title 5) 0 0 0
Discharge to outstanding resource water 0 0 0
Discharge to surface water 0 0 0
Municipal or regional wastewater facility 0 0 0

TOTAL 2,400 3,920 6,320

B. Is there sufficient capacity in the existing collection system to accommodate the project?
__Yes X No; if no, describe where capacity will be found:
A new subsurface wastewater disposal system will be constructed for the Project

C. Is there sufficient existing capacity at the proposed wastewater disposal facility? X Yes ___ No;
if no, describe how capacity will be increased:

D. Does the project site currently contain a wastewater treatment facility, sewer main, or other
wastewater disposal facility, or will the project involve construction of a new facility? X_Yes

No. If yes, describe as follows:
Existing Change Total
Wastewater treatment plant (capacily, in gpd) N/A N/A N/A
Sewer mains {length, in miles) N/A N/A N/A
Title 5 systems (capacity, in gpd) 2,400 3,920 6,320

E. If the project involves any interbasin transfer of wastewater, which basins are involved, what is the
direction of the transfer, and is the interbasin transfer existing or proposed? NJ/A

F. Does the project involve new sewer service by an Agency of the Commonwealth to a municipality
or sewer district? ___Yes X No

G. Is there any current or proposed facility at the project site for the storage, treatment, processing,
combustion or disposai of sewage sludge, sludge ash, grit, screenings, or other sewage residual

materials? __ Yes X No; ifyes, whatis the capacity (in tons per day):
Existing Change Total
Storage
Treatment, processing
Combustion

Disposa




H. Describe the project's other impacts (including indirect impacts) on wastewater generation and
treatment facilities: The Project will improve effluent guality and include enhanced nitrogen
removal by use of a recirculating sand filter.

lll. Consistency -- Describe measures that the proponent will take to comply with federal, state,
regional, and local plans and policies related to wastewater management: See Narrative

A, If the project requires a sewer extension permit, is that extension included in a comprehensive

wastewater management plan? ___ Yes X No; if yes, indicate the EOEA number for the plan and
describe the relationship of the project to the plan

TRANSPORTATION -- TRAFFIC GENERATION SECTION

. Thresholds / Permits

A. Will the project meet or exceed any review thresholds related to traffic generation {see 301
CMR 11.03(6))? ___ Yes X No; if yes, specify, in quantitative terms:

B. Does the project require any state permits related to state-controlied roadways?
___Yes X No; if yes, specify which permit;

C. If you answered "No" to both questions A and B, proceed to the Roadways and Cther
Transportation Facilities Section, If you answered "Yes" {o either question A or question B, fill out
the remainder of the Traffic Generation Section below.

{. Traffic Impacts and Permits
A. Describe existing and proposed vehicular traffic generated by activities at the project site:

Existing Change Total
Number of parking spaces

Number of vehicle trips per day
ITE Land Use Code(s).

B. What is the estimated average daily traffic on roadways serving the site?

Roadway Existing Change Total

wn

C. Describe how the project will affect transit, pedestrian and bicycle transportation facilities and
services:

HI. Consistency -- Describe measures that the proponent will take to comply with municipal, regicnhal,

state, and federal plans and policies related to traffic, transit, pedestrian and bicycle transportation
facilities and services:

ROADWAYS AND OTHER TRANSPORTATION FACILITIES SECTION

l. Thresholds

A. Will the project meet or exceed any review thresholds related to roadways or other

transportation facilities (see 301 CMR 11.03(6))? ___Yes X No, if yes, specify, in quantitative
terms:

B. Does the project require any state permits related to roadways or other transportation
facilities? __ Yes X No; if yes, specify which permit;
C. If you answered "No" to both questions A and B, proceed fo the Energy Section. if you

answered "Yes" fo either question A or question B, fill out the remainder of the Roadways Section
below.



li. Transportation Facility Impacts
A. Describe existing and proposed transportation facilities at the project site:
Existing Change Total

Length {in linear feet) of new or widened roadway
Width (in feet) of new or widened roadway
Other transportation facilities:
B. Will the project involve any
1. Alteration of bank or terrain (in linear feet)?
2. Cutting of living public shade trees (number)?
3. Elimination of stone wall (in linear feet)?
ll}. Consistency -- Describe the project's consistency with other federal, state, regional, and local plans
and policies related to traffic, transit, pedestrian and bicycle transportation facilities and services,

including consistency with the applicable regiconal transportation plan and the Transportation
Improvements Plan (TiP), the State Bicycle Plan, and the State Pedestrian Plan:

ENERGY SECTION

. Thresholds / Permits
A. Will the project meet or exceed any raview thresholds related to energy (see 301 CMR 11.03(7))?
____Yes X No; if yes, specify, in quantitative terms:

B. Does the project require any state permits related to energy? ____Yes X No,; if yes, specify
which permit:

C. ifyou answered "No" to both questions A and B, proceed to the Air Quality Section. If you
answered "Yes" to either question A or question B, fill out the remainder of the Energy Section below.

Il. Impacts and Permits
A. Describe existing and proposed energy generation and transmission facilities at the project site:
Existing Change Total
Capacity of electric generating facility (megawatts)
Length of fuel line (in miles)
Length of transmission lines (in miles)
Capacity of transmission lines (in kilovolts)

B. If the project invoives construction or expansion of an electric generating facility, what are
1. the facility's current and proposed fuel source{s)?
2. the facility's current and proposed cooling source(s)?

C. If the project involves construction of an electrical transmission line, will it be located on a new,
unused, or abandoned right of way? ____Yes ___ No; if yes, please describe:

D. Describe the project's other impacts on energy facilities and services:

lll. Consistency -- Describe the project's consistency with state, municipal, regional, and federal plans
and pelicies for enhancing energy facilities and services:



AIR QUALITY SECTION

I. Thresholds
A. Will the project meet or exceed any review thresholds related to air quality (see 301 CMR
11.03(8)7 ____Yes X No; if yes, specify, in quantitative terms:

B. Does the project require any state permits related to air quality? ____ Yes X No, if yes,
specify which permit:

C. lfyou answered "No" to both questions A and B, proceed to the Solid and Hazardous Waste
Section. If you answered "Yes" to either question A or gquestion B, fill out the remainder of the Air
Quality Section below.

l1. impacts and Permits
A. Does the project involve construction or moedification of a major stationary source (see 310 CMR

7.00, Appendix A)?__ Yes __ No; if yes, describe existing and proposed emissions (in tons per
day) of:
Existing Change Total

Particulate matter

Carbon monoxide

Sulfur dioxide

Volatile organic compounds
Oxides of nitrogen

Lead

Any hazardous air pollutant
Carbon dioxide

B. Describe the project's other impacts on air resources and air quality, including noise impacts:

ll. Consistency
A. Describe the project's consistency with the State implementation Plan:

B. Describe measures that the proponent will take to comply with other federal, state, regional, and
local plans and policies related to air resources and air quality:

SOLID AND HAZARDOUS WASTE SECTION

. Thresholds / Permits
A. Will the project meet or exceed any review thresholds related to solid or hazardous waste (see
301 CMR 11.03(9)? ____Yes X No; if yes, specify, in quantitative terms;

B. Does the project require any state permits related to solid and hazardous waste?
___Yes X No; if yes, specify which permit:

C. Ifyou answered "No" to poth questions A and B, proceed to the Historical and Archaeological
Resources Section. If you answered "Yes" to either question A or question B, fill out the remainder
of the Solid and Hazardous Waste Section below.

il. Impacts and Permits
A. Is there any current or proposed facility at the project site for the storage, treatment, processing,
combustion or disposal of solid waste? ____Yes ____ No; if yes, what is the volume (in tons per day)
of the capacity:

Existing Change Total
Storage
Treatment, processing




Combustion
Disposal

B. Is there any current or proposed facility at the project site for the storage, recycling, treatment or
disposal of hazardous waste? ____Yes ____ No, if yes, what is the volume {in tons or gallons per day)
of the capacity.

Existing Change Total
Storage
Recycling
Treatment
Disposal

C. If the project will generate solid waste (for example, during demolition or construction), describe
alternatives considered for re-use, recycling, and disposal:

D. If the project involves demolition, do any buildings to be demolished contain asbestos?
__Yes ___No

E. Describe the project's other solid and hazardous waste impacts {including indirect impacts):

lil. Consistency--Describe measures that the proponent will take to comply with the State Solid Waste
Master Plan:

HISTORICAL AND ARCHAEOLOGICAL RESOURCES SECTION

I. Thresholds / Impacts
A. Is any part of the project site a historic structure, or a structure within a historic district, in either
case listed in the State Register of Historic Places or the inventory of Historic and Archaeoclogical
Assets of the Commonwealth? X Yes __ No; if yes, does the project invoive the demolition of all
or any exterior part of such historic structure? X Yes ___ No; if yes, please describe: The Stone
Building is included on the State Inventory of Historic Assets with a property name of Center
School Grounds (Inventery No. STW 180).

B. Is any part of the project site an archaeological site listed in the State Register of Historic Places
or the Inventory of Historic and Archaeological Assets of the Commonwealth? _ Yes X No; if

yes, does the project involve the destruction of all or any part of such archaeological site? ___ Yes
____No; if yes, please describe:

C. If you answered "No" to all parts of both guestions A and B, proceed to the Attachments and
Certifications Sections. If you answered "Yes" to any part of either question A or question B, fill out
the remainder of the Historical and Archaeological Resources Section below.

. Have you consulted with the Massachusetts Historical Commission? X Yes ___ No; if yes,
attach correspondence (See Appendix 1)

E. Describe and assess the project's other impacts, direct and indirect, on listed or inventoried
historical and archaeologicai resources: None.

. Consistency - Describe measures that the proponent will take to comply with federal, state,
regional, and local plans and policies related to preserving historical and archaeological rescurces: The
Proponent will continue to work with the Stow Historical Commission to memorialize the Stone
Building and coordinate relocation of the Blacksmith Shop building (unlisted) fo another suitable
site,



ATTACHMENTS:

1. Plan, at an appropriate scale, of existing conditions of the project site and its immediate
context, showing all known structures, roadways and parking lots, rail rights-of-way,
wetlands and water bodies, wooded areas, farmland, steep slopes, public open spaces, and
major utilities.

2. Plan of proposed conditions upon completion of project (if construction of the project is
proposed to be phased, there should be a site plan showing conditions upon the completion
of each phase).

3. Original U.S.G.S. map or good quality color copy (8-%2 x 11 inches or larger) indicating the
project location and boundaries

4 List of all agencies and persons to whom the proponent circulated the ENF, in accordance
with 301 CMR 11.16(2).

5. Other:

CERTIFICATIONS:

1. - The Public Notice of Environmental Review has been/will be published in the following
newspapers in accordance with 301 CMR 11.15(1):
(Name) (Date)
The Metrowest Daily News March 23, 2010

2. This fom‘_: has been circulated to Agencies and Persons in accordance with 301 CMR 11.16(2).

3[i5)2o0 Hos/ 1o ,@&%&4
g o fro—
Date Signature of Responsible Office Date Signature of person preparing
or Proponent . ENF (if different from above)
William Wrigley, Town Administrator James Warren
Name (print or type) Name (print or type)
Stow Elementary School Building Comm . Symmes, Maini & McKee Associates
Firm/Agency Firm/Agency
380 Great Road 1 M husetts Avenue
Street Street
Stow, MA 01775 Cémhridge, MA 02138
Municipality/State/Zip Municipality/State/Zip
(978) 897-4514 {617) 547-5400

Phone Phone
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DISTRIBUTION LIST

Two Copies of the ENF and additional capies of the first two pages have been
sent fo:

Secretary lan A. Bowles
Executive Office of Energy and Environmental Affairs
100 Cambridge Streel, Suite 00
Boston, MA 02114
Altention: MEPA Office

One copy of the ENF has been sent to each of the following:

Department of Environmental Protection
One Winter Street
Boston, MA 02108
Attention: Commissioner's Office

DEP Cenlral Regional Office
627 Main Street
Worcester, MA 01608
Attention: MEPA Coordinator

DEP Central Regionat Office
627 Main Street
Division of Wetlands and Waterways
Worcester, MA 01608
Attention: MEPA Coordinator

DEP Central Regional Office
627 Main Street
Drinking Water Program
Worcester, MA 01608
Aftention: MEPA Coordinator

DEP Central Regional Office
627 Main Sireet
Division of Water Pollution Contral
Worcester, MA 01608
Atlention: MEPA Coordinator

Massachusetts Highway Depariment
Public/Private Development Unit
10 Park Plaza
Boston, MA 02116




Massachusells Highway Depariment District 3
403 Belmont Stree
Worcester, MA 01064
Attention: MEPA Coordinator

Massachusetts Historical Commission
The MA Archives Building
220 Morrissey Boulevard
Boston, MA 02125

Metopolitan Area Planning Council
60 Temple Place, 6" Floor
Boston, MA 02111
Attention: MEPA Coordinator

Stow Board of Selecimen
Town Hall
380 Great Road
Stow, MA 017752127

Stow Planning Board
Town Hall
380 Great Read
Stow, MA 017752127

Stow Conservation Commission
Town Hall
380 Great Road
Stow, MA Q17752127

Stow Board of Heabh
Town Hall
380 Great Road
Stow, MA 017752127

Department of Public Health
Director of Environmental Health
Charlesiown Navy Yard
250 Woashington Street
Boston, MA 02115




PUBLIC NOTICE OF ENVIRONMENTAL REVIEW

PROJECT: Pompositticut/Center Elementary School

LOCATION: 403 Great Road Stow, MA 01775

PROPONENT: Stow Elementary School Building Commititee
380 Great Road Stow, MA 01775

The undersigned is submitting an Environmental Notification Form ("ENF") to the
Secretary of Energy & Environmental Affairs on or before March 15, 2010

This will initiate review of the above project pursuant to the Massachusetts
Environmental Policy Act ("MEPA", M.G.L. ¢. 30, s.s. 61-62I). Copies of the ENF
may be obtained from:

James Warren

Symmes, Maini & McKee Associates

1000 Massachusetts Avenue

Cambridge, MA 02138

(617) 547-5400

Copies of the ENF are also being sent to the Conservation Commission and
Planning Board of Stow where they may be inspected.

The Secretary of Energy & Environmental Affairs will publish notice of the ENF in the
Environmental Monitor, will receive public comments on the project for 20 days, and
will then decide, within ten days, if an environmental Impact Report is needed. A site
visit and consultation session on the project may also be scheduled. All persons wishing
to comment on the project, or to be notified of a site visit or consultation session, should
write to the Secretary of Energy & Environmental Affairs, 100 Cambridge St., Suite 900,
Boston, Massachusetts 02114, Attention: MEPA Office, referencing the above project.

By SMMA on behalf of the Stow Elementary School Building Committee




SECTION 2 PROJECT NARRATIVE



SECTION 2

PROJECT NARRATIVE

2.1 EXISTING CONDITIONS

The existing Center School site is located at 403 Greal Road and measures
approximately 15 acres. It is bordered 1o the south and west by residential
properties, to the east by the Town of Stow Fire Depariment and fo the north by the
Hale Middle School. The Project sile also includes approximately 2 acres of the
Stow Fire Department property to the east. This portion of the Fire Department
property consists, primarily, of undeveloped wooded upland and was formally
lurned over to the school depariment for the Project. In total the project site (the
“Site”) measures approximately 17 ocres,

The Center School property consists of the existing school buitding (built in 1954
wilh additions in 1956 and 1958}, an existing stone building, known as the Larsen
Apple Bam, a wood framed Blacksmith Shop that was moved to the sile in 1914
and three, small storage sheds. The Stone Building is lisled on the State nventory of
Historical Assets of the Commeonwedlth {inventory No. STW-180). As noled in
Appendix 1, the MHC recenlly delermined that due 1o the historic alterations of the
structure and s seffing within the school site that it does not meet the criferia of
eligibility for listing in the National Regisler.

The site is currenlly accessed from Great Road and includes parking for
approximalely 40 vehicles. The remaining porion of the site consists of two multi
purpose ballfields, a playgrouad and two tennis courts located north of the existing
building [see Figure 2). Topography across the site varies significantly. The existing
school and parking area are generally level at approximately elevation 236. The
ballfields and tennis courts 1o the north are approximately four feet higher at
elevation 240. Topography along the eastern edge of the property rises
approximately 20 feet to meei existing grades aloag Harlley Road {elevation 260).

The existing school includes a water supply well, focated in the basement
mechanical room that provides domestic water 1o the building. The schoot also
includes a subsurface waslewater disposcl system consisting of a septic tank and
pump station adjocent 1o the existing building and disposal field located along
Harfley Road.  Addifional utilities serving the building include natural gas provided
by NSTAR and electricily provided by Hudson Light and Power, both originating in
Great Road. Eleciricity fo the site is provided by a series of on-site overhead poles
connected fo the existing overhead system in Great Road.

An Order of Resource Area Delineation [ORAD) was issued for the Project on
November 3, 2009 formally defining the limits of on-site resource areas subjec! to
profection under the Massachuselts Weilands Protection Act and the Stow Wellands
Protection Bylaw (see Appendix 2). Onsite resource areas include Bank (associated
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SECTION 2 - PROJECT NARRATIVE

wilh an intermittent stream), Land Under Water {associated with the onssite pond),
and Bordering Vegetated Wetlands. The delineated exten! of the on-sile resource
areas and associated buffer zones are shown on the Existing Conditions Plan -

Ci.ClL

According to the USDA Soil Survey of Middlesex Counly, onsite soils consisi of
Paxton Urban Land Complex, associated with the developed portions of the site,
and Ridgebury and Woodbridge Fine Sandy loam, associated with the ballfields
and undeveloped portions of the Fire Department property. A detailed
geolechnical investigalion of the site was performed by Sanborn Head and
Associates. In general the results indicated that the lowland areas of the site consist
of topsoit and subsoil overlying loose silty sand and dense sand and gravel. The
upland areos, closer to Harlley Road consist of topsoil and subsoil overlying very
dense glacial #ll.

According to the Flood insurance Rate Map [FIRM] for the Town of Stow [Community
Panet Number 250216 0005 B, August 1, 1979), the site is located within Zone
C, an area with minimal flooding.

The Massachusetis Nalural Heritage Atlas lists no Priority Habitats of Rare Species or
Estimated Habilals of Rare Wildlife and Certilied Vernal Pools af or near the project
sife.

2.2  PROJECT DESCRIPTION

The Project includes construclion of a new addition and comprehensive renovations
to the existing Center Elementary School to combine the educational programs of the
Pompositticut Elementary School {grades K-2], the Center Elementary School, {grades
3-5} and the Stow Pre-K program into o single facility at the Center School site.

The Proect consists of particl demdlition of the existing Center School building and
construction of a new 70,548 gst addition with o footprint of approximately
57,000 st. The addition will consist of a 2-story classroom wing and single-siory,
high bay community spaces that include a gymnasium, cafeleria, mechanical and
adminisiration spaces.  The remaining portion of the existing Center School
{opproximately 27,482 gsf) will be renovated and will house the kindergarten and
PreK programs. In total the new school will be approximately 98,030 gsh.

Site improvemenis include parking for 100 vehicles, a new mulli-purpose balifield,
two playground areas, a dedicated fire lane and deiailed landscaping
improvements {see Figure 3). The building has been situated o maximize use of the
available upland orea and to dllow adequate room for construction while the
remaining porfion of the existing building remains in use. It has also been sited fo
toke advantage ol daylighling and te improve parking, access and site circulation
throughout the site. Its location is sensitive to the surrounding wetland resource areas
and adjacent neighbors.

R AR g
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SECTION 2 - PROJECT NARRATIVE

The proposed site plan includes separaie parent and bus driveways accessed from
Great Road and Hartley Road, respectively. Due to the increased student
population a clear separafion of parent and bus drop-off /pick-up operations was
necessary fo ensure safety. The primary enfrance fo the site, for parents and visitors,
will continue to be accessed from Great Road. The secondary driveway, from
Harlley Road, will be used for bus drop-oft/pickup and staff parking.

The Project will be constructed in two primary phases to ensure the coniinued use of
the site.

Phase 1 wilt generally consist of:

s Preporation of the site and installation of erosion control measures for the
constuction of the building addition;

»  Demoliiion of o portion of the existing building;
s Construction of the new school addition;
e Installation of all ulililies to serve the new school addition;
e Consiruction of the staff parking and bus loop from Harlley Road;
¢ Reconstuction of the balfields.
«  Constuction of the new playground area.
Phase 2 will generally consist of:

e Abatement and renovation of the remaining portion of the existing Center
School:

¢ Demdlition of the remaining outbuildings;
e Reconstruction of the parent drop-off/visitor parking area off Great Road.
«  Construction of the PreK/K playground;

The Project will begin construction in June 2010 and will be completed by Cctober
2012.

2.3  ALTERNATIVES ANALYSIS
SMMA conducted an extensive efementary school master plan and site
alternatives analysis for the Stow School Building Tosk Force [SBTF) in

2007, Our evaluation included the school population requirements,
educational needs, condition of the existing buildings and environmental

Y “'\13' {:1? - ."‘
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SECTION 2 — PROJECT NARRATIVE

consiraints of each site. The analysis included 4 allernatives that would
satisfy the Town's educational needs and a no build allermnative for
comparison. Each of these cltemnatives is summarized below:

No Build

The Center School is a traditionally designed elementary school built in
1954 with additions made in 1964, and serves grades 3“ to 5", The
Pompositticut School is an open-plan elementary school buill in 1971, and
serves grades K to 2.

Based on existing student enrollments, both schools are crowded as
compored to educational guidelines. The projected growth of the Stow
enroliment for the next 15 years will exacerbate the current overcrowding.
The open-plan educationat format of the Pempositticut is now cutdated, thus
the current facilily does nol adequately support the current education needs.
In addition, the Pompositlicut ball fields are adjacent to o large wetland that
floods the fields during the spring. Both schools currently require significant
upgrades 1o their infrostructure for continued usage.

First Alternative: New Center School & Renovate Pompositticut

The First Aliernalive considered the construction of o new school on the
Center School site for grades 2% to 5" and the renovation of the
Pompositticut School for grades Pre-K to 1% This aliernaiive was rejected for
three reasons:

The cost of building a new school and renovating an existing school.

A new school on the Cenlter School sile would lead to significant
additional land disturbance.

The construction phasing required to shilt classes between existing, new
and renovaled schools was coslly and negatively impacted educational
goals.

Second Alternative: New Center School & Decommission Pompositficut

The Second Allemative considered decommissioning the Pompositticut
School and consinucling o new school for grades PreK o 5" ot the Cenler
School site. The decommissioning of the Pompositlicut School was
considered advaniageous because the cost of renovating the openplan
school to current educational slandards plus the cost of phasing exceeded
the cost of building new educalional spaces. The Pompositicut Schoct
building could be used for other lown uses with less renovalion,
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n

This aliernative was deemed more cost and time effective as compared to
the First Aliernative, and provided a single building which would improve
operational efficiencies. When compared to alt four altemnatives it was
refected for the following two reasons:

The cost of building a new school for six grades.

A new school on the Center School site would lead to more land
disturbance.

Third Alternative: Add/Renovate Center & Renovate Pompositticut

The Third Alternative sought te reduce construction land disturbance to the
Center School site and reduce lofal project cost. This alternative considered
an addition and renovation for the Center School o serve grades 2 to 5,
and the renovation of the Pompoasillicut Schoo! for grades Pre-K to 19, The
primary disadvaniage of this altemative was the construction phasing and
class shitting, similar to the First Allemalive,

Fourth Alternative: Add/Renovate Center & Decommission
Pompositticut

The Fourth Alternative realized the phasing and operational advaniages of
the Second Alternative and the reduced land disturbance of the Third
Altermnative. This alternative considered addifion and renovation for the
Center School fo serve grades PreK to 5" and the decommissioning of the
Pompositticut School.

When compared o all four allernatives, this alternative was selected for the
fellowing five reasons:

Construction cost was the least, while providing equivalent educational
opportunities.

Moderate land disturbance during construction at the Center Schoal site.

Simplified construction phasing resulted in a shorler total construction
period.

Improved education and physical plant operations with one elementary
school, instead of wo.

Provided the Pompositticut building to the Town. This allows the Town to
provide additional services in the fulure without the construction of a new
building, which would result in new environmental impacis.

A 2/5
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SECTION 3

STORMWATER MANAGEMENT SYSTEM

3.1 INTRODUCTION

The proposed stomwaler management system for the Project was designed in
conformance with the DEP Stormwater Handbook as well as Section 3.8.1.9 of the
Stow Zoning Bylaw, which requires mitigation of the proposed increase in
stormwater volume as well as 1ale. Therefore, the stormwater management controls
will exceed the requirements of the DEP Stormwater Handbook.

Under exisling conditions there is lile to no pretreatment of stormwater runoff from
the site.  Stormwater runoff either Hlows overland lo the perimeter wetland system or
is collected in a series of shallow catch basins located around the perimeter of the
building that discharges directly to a small offsite pond.
The proposed stormwater management system will result in a significant improvement
over existing condifions by complying with the ten standards of the DEP Handbook
and Section 3.8.1.9 of the Zoning Bylaw.
In summary the proposed stormwaiter management system will improve stormwater
quality and mitigate the increase in stormwater runolf from the Project by
implementing the following Best Management Practices:

«  Street sweeping & vocuuming program

e Deep sump hooded calch basins

»  Water Quality Units {Stormceptor® or equal}

¢ Poroys Pavement

¢ Green Roof

e Subsutface Infiliration Areas

i3 i _js‘;
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SECTION 3 — STORMWATER MANAGEMENT SYSTEM

3.2 COMPLIANCE WITH DEP STORMWATER MANAGEMENT POLICY
Standard 1 — Untreated Stormwater

There will be no new stormwater conveyances discharging untreated stormwaler to
any wetlands or waters of the Commonwealth. The Project is designed o utilize the
existing onsite drainage ouffalis and drainage swales and will closely match the
existing drainage characteristics of the site. Further, all stormwater from the Project
will be pre-reated in conformence with Standard 7. Therelore the Project complies
with Standard 1.

Standard 2 ~ Post Development Peak Discharge Rates & Volumes

In order to show compliance with both the Handbook and the By-law the site was
analyzed under both the existing and proposed conditions 1o compare the pre and
post development peck discharge rates and volumes for the 2year, 10vyear and
100year design storms using HydroCAD software.

The existing hydrological analysis divides the site into six primary subcatchments with
two crilical design points {See Figure 4 in Appendix 3). The first Design Point is
Clay Pond, located in the northwest comer of the site. Clay Pond receives the
majority of overland flow that is iributary to the “finger” wetland that extends into the
site and behind the tennis courls.

The second Design Point is the existing 24-inch drainage outfall that discharges fo o
small offsite pond, located on the abuiting properly fo the west.  The discharge
point receives the majorily of runoff rom the developed portions of the site,  The four
remaining subcalchments were analyzed 1o show that there will be no increase in
stormwater runeff 1o the applicable discharge points of these subcalchments,

The proposed hydrological analysis was developed 1o be consistent with the
planned phasing of the Project. Because the Project includes an occupied
addition/renovation to the existing building that will be constructed in two phases,
the proposed stormwalter management system must also be constructed and
operational in two distinet phases.

The proposed hydrological analysis divides the site info multiple subcatchmenls (see
Figure 5 in Appendix 3] to model the individual drainage arecs that are tributary 1o
the various stormwater mitigation structures.  Through the implementation of three
large infilliation areas, porous pavement and fow impact development measures the
Project will result in no increase in post development runolf rafes and volumes as
shown on Table 1,

VLA 3/2



SECTION 3 - STORMWATER MANAGEMENT SYSTEM

Table 1: Existing and Proposed Peak Discharge Rate Comparison

Existing Conditions

Subcalchment 2Year {3.2") 10 Year (4.5 100 Yeor (6.5")
Q [cfs} Vol {af} Q (cfs) Vol {af} Q {cfs) Vol {afy

1 10.38 0.886 1211 1.612 33.54 2.852

2 .36 0.782 1613 1.351 26.96 2.295

3 0.98 0.065 1.64 0.109 2.69 0.182

4 2.60 0,173 419 0.282 6.62 0.457

5 0.70 0.047 1.34 0.089 2.40 0.160

& 2,60 0174 413 0.280 6.46 0.449

Proposed Conditions

Subcalchment 2Yeor (3.2") 10 Year (4.5 100 Year (6.5
Q (cfs) Vol {af] Q! fefs) Vol [af} Q (cfs) Vol {af)

1 ?.70 0.751 17.82 1.367 31.25 2419

2 Q.12 0.677 14.78 1.161 24.21 2.288

3 0.56 0.037 0.4 0.063 1.54 0.104

4 1.5¢ 0.105 2.63 0175 4,24 0.289

5 0.22 0.015 0.41 0.027 0.73 0.049

& 2.60 0.174 413 0.280 6.46 0.449

A detailed summary of the hydrological analysis for the Project is included in
Appendix 3.

Standard 3 — Recharge to Groundwater

As described in Section 2 the majority of on-site soils consist of Paxton Utban Land
Complex, Ridgebury Fine Sandy loem and Woodbridge Fine Sandy Lloam; all
classified as Hydrologic Soil Group C. The Project wilt result in an increase in total
impervious surface for the sile {excluding Harlley Road and the Fire Department) of
approximately 2.6 acres.

The Required Recharge Volume for the Project is calculated based on the total
impervious area for the site. Because of the local requirement to mitigate any
increase in stormwater runcif volume the Required Recharge Volume for the Project is
easily met by the volume included in the two large subsurface infiliration areas.

Standard 4 — Removal of B0% Total Suspended Solids {TSS)
Removal of Total Suspended Solids {TSS) is proposed for the all of the impervious
areas of the site. 80% TSS removal will be accomplished by the combination of the

following structural and non-struciural BMPs:

e Street Sweeping & Vacuuming

¢ Deep Sump Calch Basins {including scheduled cleaning)
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SECTION 3 - STORMWATER MANAGEMENT SYSTEM

*» Porous Povement
»  Water Quality Units (Stormeeptors® or equal) sized for 77% TSS removal)

o Infiliration Systems (Rooftop Runoff and overland flow only)
Standard 5 — Land Uses with Higher Potential Pollutant Loads

The project use is not a land Use with Higher Potential Pollutant loads.  Therefore,
Standard 5 is not applicable to this project.

Standard & - Criticat Areas

A portion of the site will be located within the WPA of the proposed well. Based
on an anticipated yield of 5 gpm {similar to the existing on-site well} the IWPA
radius will be approximately 560 feet. The IWPA radius will extend over the
proposed addition and two main infiltration areas {see plan C4.01). As previously
discussed the two main infiltration areas will receive clean rooftop runoff only.

The firelane, located within the IWPA, is currenily proposed as porous povement.
We recognize that in general porous pavement within a Critical Area is not
recommended however; the firelane will be gated and used for emergency
situations only. It will receive fitile o no vehicular traffic.

Standard 7 - Redevelopment

The Protect will result in an increase in impervious sulace and therefore does not
qualify as a Redevelopment. Therefore this Standord does not apply.

Standard 8 — Erosion and Sedimentation Controls

A detailed Stormwater Poliution Prevention Plan for the Project has been developed
and includes detailed measures for mitigation stormwater runoff during construction
as well as postconstruction {See Appendix 3) .

Standard 9 — Operation and Maintenance Plans

A long-term operation and maintenance plan has been developed and includes
detaited measures for the operation & maintenance of the BMPs lisied above (See
Appendix X22}

Standard 10 -~ lllicit Discharges to Drainage System

There are no known or suspected illicit discharges o the slormwaler managemenl
syslem at the project site.
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SECTION 4

WASTEWATER DISPOSAL SYSTEM

4.1 EXISTING CONDITIONS

The existing Center school includes an onsite sewage disposal system consisting of
a seplic fank and pump station localed on the east side of the existing building and
a disposal field located on the Fire Depariment property adjacent o Harlley Road
[see Plan C1.01]. According to record plans the system was construcled in the
1950s and consists of a 13,000 galion septic tank and lift station that pump
effluens to a concrete dosing chamber located adjocent to Hartley Road.  Effluent
from the dosing chamber then flows by gravily to a sedes of disposal frenches
located beneath the existing gravel parking area.

ATille 5 Inspection of the Center School was performed by Wind River
Environmental on Ocfober 1, 2009. The Inspection did not identify that the sysiem
had failed.

4.2  TEST PITS & PERCOLATION TESTS

A series of lest pits and percolation tests were performed by representatives of
Sanbormn Head & Associates {SHA) and Symmes, Maini & McKee Associctes
[SMMA] between August 2009 end December 2009. Additionally, soil probes to
delermine polential bedrock elevation were done on February 22, 2010 {see
Appendix 4). A represenialive of the Stow Board of Health observed test pits and
percolation les! that were conducted on November 9" and 10" by SHA and
December 3% and 4% by SMMA.

Based on the test pit observations, the area clong Harlley Road consists of varying
soil types, depths io groundwater, depths fo refusal and percolation rates. This is the
area where the existing effluent disposal renches are located. Testing delermined
that this area was also of suilable size and condition fo be utilized for the
construction of the soil absorption system fo serve the expanded focility.

4.3 PROPOSED SYSTEM

The proposed subsurface waslewater dispersal systlem has o design flow of 6,320
gatlens per day [gpd), calculated based on a projected student/skaff population of
690 people and a Tifle V design llow of 8 gpd/person for an Elementary School
with cafeteria bul no gymnasium wilh showers, with allowance for a fulure
expansion that would add capacity for another 100 students, for a fotal design
population of 790.

The Project will include construction of a new subsurlace sewage disposal sysiem to
serve the anlicipated increase in student population of the Central School. The
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SECTION 4 ~ WASTEWATER DISPOSAL SYSTEM

existing sepfic system, which consists of a sepfic tank and pump chamber adjocent
to the school and a remote leaching field along Hartley Road, will be replaced.

Due to the adjacency of the proposed onsite waler supply well, the new subsurface
sewage disposal system will include enhanced nitrogen removal technology in
accordance with Tille V regulations.  The proposed subsurface sewage disposal
system will include a new seplic tank, grease rap, recirculating sand filter (RSF) and
soil ahsorption system with pressure dosing fo meet the minimum nitogen removal
requirements. The proposed subsurface sewage disposal system design has been
submitted fo the Stow Board of Health and the DEP for review and approval

The existing soil absorption system along Harlley Road will be removed and
replaced with a new syslem sized o accommodate the anticipated flow from the
Project plus the future 100 student expansion. The soil absorption system will be
constructed in approximalely the same location as the existing field. However, due
to current Title V siting and construction requirements for clearance to groundwater
and mounding analysis, the new field will be significantly elevaled above existing
grades. The project will include a retaining wall along Hartley Road to provide
breckout profection in accordance with Tille V requirements. However, the soil
absorption system will be located entirely within the existing developed area along
Harlley Road and is located enlirely outside the 10C-foot buffer zone of the nearby
BVW.

SEPTIC TANK: The proposed septic tank will be a 19,000 gallon two-compariment
fank.

ENHANCED NITROGEN REMOVAL The proposed system will be located within
the Interim Wellhead Protection Area (IWPA) of the proposed water supply well for
the Project (see plan C4.01). Title V requires that onsite sewage disposal systems
located within a WPA include nilrogen reduction. The proposed system includes o
Recirculating Sand Filler {RSF) designed in accordance with 310 CMR 15,217 and
the DEP Tifle V RSF Design Guidance document to accomplish the required nitrogen
reduction,

In addition to enhanced Nitrogen removal, the Recirculating Sand Fiter wilt also
reduce Biological Oxygen Demand (BOD) and Tolal Dissolved Sclids {TSS). DEP
expecis that a subsurface sewage disposal system with RSF will meet the following
criferia:

»  BOD: 30 mg/mk
e 1S5 30 mg/ml.
o Total Nitrogen: 25 mg/m!
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SECTION 4 — WASTEWATER DISPOSAL SYSTEM

The proposed RSF will consist of:

e Flow equalization/recirculation tank

»  Sand fifter with pressure disiribution piping and a gravity underdrain
collection system.

o Effluent is continually fillered/recycied through the sand filter.

o The RSF treated effluent is disposed of in a Title V soif absorption system
utilizing pressure distribution disposal.

GREASE TRAP: The proposed system includes a 6,000 gallon grease trap, sized
according fo recommended sizing crileria established by the RSF monufacturer. The
minimum grease kap size, according fo Title V design criteria is approximately
3,000 gallons based on 15 gpd/seat and o 200 seat cafeleria.

SOIL ABSOROPTION SYSTEM: The soil abscrption system was designed based on
the results of the test pits and percolation tests included in Appendix 4. The design
criteria for the disposdl field vilized a percolation rate of 25 min/inch in Type |!
soils with a corresponding effluent loading rote of 0.44 gpd/sq.tt. for systems with
pressure distribution. The tofal leaching orea required for the Project is 12,545 st
pased on 6,320 gpd/0.44 gpd/st. The proposed soit absorption sysiem consisis
of a leaching field of approximalely 14,400 sf, constructed and dosed in two equal
sections.

PRESSURE DOSING SYSTEM: A pressure diskribution system has been designed
based on the requirements of Title V and the Pressure Distribution Guidance
document.

SETBACKS: Setbacks are all in accordance with Title V requirements. A relaining
watl is required along Harlley Road to meet break-cut protection cffsels.

MOUNDING ANALYSIS: A groundwater mounding analysis was compleled by
SHA to identify the expected mound crecled by the proposed disposal system. The
disposal system is designed to provide the minimum four feef separction between the
mounded groundwater elevation and the boltom of the system.

4.4 DIVISION AND AGGREGATION OF FACILITIES

The Project will include construction of a new subsurface sewage disposal system to
serve the anlicipaled increase in sludent population ard flow at the Center School.
The existing seplic system, which consists of @ seplic lank and pump chamber
adjacent 1o the school and @ remote leaching field along Harlley Road, wilt be
replaced, requiring that a Disposal System Construction Permit be obfained.

15.010: Division and Aggregation of Facitifies of Tille V states:

o ’J’gmr‘ Py
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SECTION 4 — WASTEWATER DISPOSAL SYSTEM

(1) Ownership of o facilitly and the design flow of the facility shall be
determined whenever applicaiion is made for a Disposal System Constiuction
Permit.

And further:

(4) Whenever the Department or the local Approving Authorily determines,
based upon consideration of one or more of the facitors in 310 CMR 15.011,
that facilities asserted to be in separate ownership or control shall be regulated
as a single facility, the Deparimeni or the local Approving Authorily, based on
the total design flow from ihe single facility, may order the single facility lo
comply with the requirements of 310 CMR 15,202 {Recirculating Sand Filiers)
or the Depariment may order the single facility to comply with the requirementis
of 314 CMR 5.00 and 6.00 by obtaining o groundwaler discharge permil,

Representatives of the design leam mel with DEP Central Regional skaff 1o review the
determination of aggregation. As noted previcusly, the Project directly abuts the
Stow Fire Department property as well as the Hale Middle School to the north, It
was agreed that these three properties needed to be considered regarding
agaregation.

Existing and proposed flows were also discussed with DEP, in order to determine
what level of sewage treatment is required for the aggregated facilities.

SMMA presenled waler use information for the Hale School (2,884 gpd) based
upon days in use, using twice daily observed flow for design, ond Tille 5 design
flow information for the Fire Station (385 gpd). The proposed flow for the Center
School (6,320 gpd] is based upon the Tille V design flow of 8 gal/day per student,
The proposed student populaiion is 7Q0. Since latest fechnology water saving
devices will be ulilized in the proposed school, it was agreed that the 8
gpd/student is conservative,

The sewage flow anclysis described above resulls in a proposed daily design flow
of 9,589 gallons per day for the three aggregaled facilities. This is less than the
10,000 gpd threshold, above which advanced wastewater freatment and a
groundwaier discharge permil would be considered,

Before concluding consideration of aggregation, we discussed the current
subsurface disposal systems serving the Hale School and Fire Station and their
potential impact on groundwater quality.

The Male School is served by a recently constructed Tille V subsurface sewage
disposal system, which is over 400 feet from the Zone 2 of the Hale School well
and over 750 feet from the Interim Wellhead Proteciion Area (IWPA) of the
proposed Center School well. The Fire Station subsurface sewage disposal system is
a small Tile V system outside of any well Zone 2 or IWPA.
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SECTION 4 - WASTEWATER DISPOSAL SYSTEM

Since the abulting properties owned by the Town have suitable Title V systems that

do nof threaten groundwater quality, and the aggregated flow is less than 10,000
gpd, it was agreed that it would be appropriate fo design the proposed subsurface
sewage disposal system for the Cenler School in accordance with the requirements
of Titte V, and including @ recirculating sand filter for nirogen reduction, since part

of the proposed subsutface absorption system is within the anticipated IWPA of the
proposed Center School non-communily groundwater well.

4.5 REQUESTS FOR VARIANCES
310 CMR15.416: Variances for Schools

Under Section 4.4 DIVISION AND AGGREGATION OF FACIITIES, above, the
daily design flow for the Hale School takes advantage of 15.416: Variances for
Schools, by calculating the design flow based upon 200 % of the average daily
water meler readings when school is in session, per 310 CMR 15.416 (3).

Although the Disposat System Construction Permit for the proposed Center School
subsurface sewage disposal facility is designed on the basis of the Title V design

flow of 8 gpd/person, a variance s requested under 15.416 {3 as it pertains to
aggregation of facilities under 310 CMR 15.010.

The Variance requested under15.416: Variances for Schools is issued by DEP.
310 CMR 15.248: Reserve Area
310 15.248: Reserve Area sfates:

(1] Systems for new consiruction or increased flow designed and approved in
accordance with 310 CMR 15.000 shall include o reserve area sufficient
fo replace ihe primary soil absorpiion system. The area required for the
reseive areo shall be calculated in accordance with 310 CMR 15.242
feffluent loading rates), based on the percolation rale in the reserve areq,

A variance to allow approval of the proposed subsurtace disposal facility without a
Reserve area is requested in light of the information discussed below.

(1) An exhauslive analysis of soils, percolation rates and groundwaler levels
was completed in order fo allempt to locate e reseve disposal area. An
area suitable tor o reserve disposal area could not be identified.

(2) The primary disposal area is located in an area with soits and groundwater
conditions which comply with Title V.

(3] The primary disposal area is consiructed on the same location as the
existing soil absorption syslem, which has been functioning without failure
for over 50 years, disposing ol ordinary seplic tank effluent.

{J’:& BOA R :‘ A
W ; %/EES%@ i / . 4/ 5

IS



SECTION 4 - WASTEWATER DISPOSAL SYSTEM

(4} The proposed subsurfoce wastewaler disposal system will have the further
benefit of reduced 1SS, BOD and Nitrogen, as a result of the recirculating
sand filier. The RSF design also includes a filter on the discharge of the
sepfic tank.

(5) The history of disposal systems for reated wasles with proven hydraulic
conductivily indicate failure is highly uniikely.

(&) Should the unlikely failure of the subsurface absorption system occur, it
would be economical and efficient to replace the system in-place during the
summer offseason.

(7) The proposed subsurtace wastewaler disposal facility, with recirculating
sand filter is designed in accordance with Tile V and provides the same
level of protection required by Tille V.

(8) The proposed dispersal system will be pressure dosed, which DEP has
determined contributes to long-asting dispersal areas.

{9} Considering the above, it would be manifestty unjust to not allow the
variance, as the proposed school expansion, needed by the community,
could not proceed.

This variance 1o 310 15.248: Reserve Area must be first approved by the Stow
Board of Health; then submitied 1o DEP for review and approval.
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SECTION 5

SECTION § -~ WATER SUPPLY

WATER SUPPLY

The Project will include construction of a new water supply well permitted through
the DEP Bureau of Resource Protection Source Approval process. The new well will
be a bedrock well with a permitied withdrawal rate of approximately 6,320 gpd,
matching the proposed Tifle V flow for the Project. The well will have o Zone |
radius of approximatety 220 feet and will replace the existing on-site well that is
currently located in the basement of the existing school.

The Applicant filed an Application for New Source Approval with DEP in January
2010, specifically requesting a Site Examination, land Use Survey and Approval fo
Conduct a Pumping Test. DEP issued an approval for Site Source and Conducting
of Pump Test on February 16, 2010 (see Appendix 5).

The Applicant recently completed the insiallation of the test well and will perform the
required pump lests on March 17, 2010. Resulls of the pump test and water quality
analyses will be forwarded to DEP as the Applicant continues the necessary
requirements to permit the proposed water supply well for the Project.

A copy of the Application is included in Appendix 5 as required on the ENF form,
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SECTION 6

SECTION 6 - TRAFFIC

TRAFFIC

A Traftic Impact Analysis {TIA} was conducled by Bryant Associates, Inc. The report
includes an anclysis of adjacent roadways and intersections, existing and proposed
fraffic generation and evaluates ransportation impacts in the vicinity of the siie as a
result of the proposed Project. A supplement to the report was prepared on March
9, 2010 to reflect the current Project. The supplement indicates that the current
Project is consistent with the original recommendations included in the TIA. Both
documents are included in Appendix 6.

The report found that no traffic mitigation measures are required for the project and
includes the following conclusions:

There will be no change in the level of service of at the intersections of
Great Road & Crescent Street and Crescent Street/Hartley Road/Library
Hill Road.

The proposed school exitonly diveway will operate at LOS D during the
school AM. peak hour and LOS £ during the schoot P.M. peak hour in
both 2012 and 2017.

The proposed Hartley Road driveway will operate af excellent levels of
service during the school AM. and school P.M. peak hours in both 2012
and 2017.

The geometric configuration of existing roadways will provide adequate
sale stopping sight distances for Iraffic passing and/or utilizing the site.

There are no existing unsafe condifions in the vicinily of the development
that may be worsened by the proposed Project.

Traftic operations on the surrounding roadways and infersections will remain virtually
unchanged by the proposed Project.
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SECTION 7

SECTION 7 ~ HISTORICAL & ARCHAEQLOGICAL

HISTORICAL & ARCHAEOLOGICAL

The site, historically known as the Center School Grounds, is included in the
Massachuselts Historical Commission’s Inventory of Historic and Archeclogical
Assets of the Commonwealih (see MHC #5TW 180). The inventory form
specifically denotes o vermacular enesiory fieldstone building with a gable roof,
previously referred to as the Stone Building in this document.

The proponent filed a Project Notification Form with the MHC in November 2009
requesting MHC review of the historical significance of the Stone Building, which is
planned for demolition to allow construction of the Project.

As noted in Appendix 1, the MHC determined that due to the historic alterations of
the structure and is sefting within the school site that it does not meet the criteric of
eligibility for listing in the National Register {see January 28, 2010
correspondence).

The MHC also determined that the existing Center School building does not qualify
for review as a historical structure since it is not listed on the Inventory {see March 5,
2010 correspondence).

Based on review of the lnventory of Archaeclogical Assets of the Commonwealth,

base map no. 64, there are no Pre-Historical Archaeciogical Assefs of the
Commonwedalth mapped in our project site location.
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RECEIVED
~ FEB 0 1 2010
The Commonwealth of Massachusetts gy wm s WHEEASSODATES 1.

William Francis Galvin, Secretary of the Commonwealth
Massachusetts Historical Commission

January 28, 2010

William Wrigley

Town Administrator / Stow Elementary School Building Committee -
Town of Stow, Massachusetts '

Stow Town Building

380 Great Road

Stow, MA 01775

RE:  Pompositticut / Center Elementary School, 403 Great Road, Stow, MA;
MHC# RC.47391

Dear Mr. Wrigley:

The Massachusetts Historical Cornmission (MHC) has reviewed the additional information
submitted, received January 19, 2010, concerning the proposed project referenced above. As you
are aware, the subject property at 403 Great Road, historicatly known as the Center Schoot
grounds (MHC# STW.180), is included in MHC’s Inventory of Historic and Archaeological
Assets of the Commonwealth. The Inventory form specifically denotes a vernacular one-story
fieldstone building with a gable roof. After a review of the additional information submitted,
MHC staff have the following comments. '

The requested current original photographs and historical information provided by Symmes
Maini & McKee Associates and Commonweal Collaborative indicate that the fieldstone building,
which was once used for an apple storage/bam. was highly altered in 1954 when the building was
converted to school use for the Town of Stow. Large doors were infilled and new windows were
added on the exterior and new walls and suspended ceilings were added on'the interior. Through
these and other changes, the fieldsfone building unfortunately no longer retains historic integrity
architecturally and its setting and relationship have been severély compromised, disassociating
itself from its former agrarian heritage when the Town purchased the land from Andrew L.
Larsen in 1953, Former agricultural site features such as a farmhouse that was moved, two barns
that were demolished, and other landscape features also have no longer remained since the early
1950s. Therefore, it is the opinion of the MHC that the subject property does not meet the criteria
of eligibility for listing in the National Register of Historic Places because the subject property

does not retain sufficient integrity (36 CFR 60).

The proposed pr()ject-consisti.ng of the construction of a new addition and renovations to the
existing Center Elementary School as well as partial demotition of the existing Center School

220 Motrissey Boulevard, Boston, Massachuseers 02125
(617) 727-8470 « Fax: (6G17) 727-5128
www.sec.siate. ma.us/mhe
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building and the demolition of the fieldstone building is described in the Project Notification
*;" Form that was submitted to this office, received November 13, 2009.

- After review of MHC files and the materials submitted, MHC staff have determined that the
proposed project will not affect any significant historic or archaeological resources. No further

review by this office is required.

The MHC encourages the project proponent—the Town of Stow—to continue to consult with the
Stow Historical Commission and other interested members of the public to address their '
concerns. The MHC understands from the submitted information that the Stow Historical
-Commission and other interested members of the public are interested in documentation and
memaorialization of the fieldstone building and the former blacksmith shop in a manner that is
engaging and meaningful to the citizens of Stow and also the efementary school students who

utilize the subject property.

These comments are offered to assist in compliance with M.G.L., Chapter 9, Sec. 26-27¢, as
amended by Chapter 254 of the Acts of 1988 (950 CMR 71.00), and MEPA (301 CMR 11).
Please do nof hesitate to contact Ryan Maciej of my staff if you have any questions.

Sincerely,

Brona Simon
State Historic Preservation Officer
_ Executive Director
Massachusetts Historical Commission

James Warren, Symmes Maini & McKee Associates
Katherine Craven, MSBA

Susan Flanagan-Cahill and George Driscoll, MSBA
Secretary lan A. Bowles, EOEEA; ATTN: MEPA Unit -
DEP-—CERO

Linda Stokes, Stow Historical Commission
Micheile P. Barker, Preservation Massachusetts / National Trust for Historic Preservation

Dianne Siergiej, Commonweal Collaborative

XCo -
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SYHMES marm MeKEE ASSOGiATES ING.

March 5, 2010 The Commonwealth of Massachusetts
William Francis Galvin, Secretary of the Commonwealth

Susan McLaughlin Massachusetrs Historical Conimission

Stow Historical Comimission

Stow Town Building

380 Great Rd.

Stow. MA 01773

RE: Pompositticut / Center Elementary School, 403 Great Road, Stow, MA;
MIHC# RC.47391

Dear Ms. McLaughlin and Membeérs of the Stow Historical Commission:

The Massachusetts Historical Commission (MHC) has reviewed the additional information you
sibmitted. received on February 2, 2010, concerning the proposed project referenced above. In
addition. the MHC has reviewed the materials submitted by Donna Jacobs to the MEPA Uniton
February 17, 2010,

As you are aware, the subject property at 403 Great Road. historically known as the Center
School Grounds (MHCH# STW.180), is included in MHC s Inventory of Historic and
Archaeological Assets of the Commonwealth. The Inventory form only describes a one-story
ficldstone building with a gable roof.  No other buildings are noted or described on the Inventory
form. It appears that the Inventory Form is called the Center. School Grounds specifically to |
exclude the schoal, bul to include the fieldstone barn that is locatcd on the grounds, since no other

buildings are mentioned.

in addition, the Center School building is not included on the Inventory form for the Great Road
Area (STW.B), as it is located outside the boundaries of that area.

Because the proposed project involves the proposed demolition of a building included in MHC's
Inventory. the MHC provides comments in refation the MEPA regulations (301 CMR 1},
MIHCs comments have been limited 1o only the {icldstone barn building. since that is the only
building mentioned on the Center School Grounds Inventory Form. Because the Center School
building is not included in the Inventory. the MHC evaluated the.potential significance and
integrity of the fieldstone barn building only, for the purpose of compliance with the MEPA (301
CMR 11.03¢19)) threshold, which is Timited only to buildings that are included in MHCs

Inventory.

It is the MHC s opinion that the fieldstone barn building does not retain sufficient integrity of its
own design and workmanship, its original setting, and association with other Larson Farm
buildings (no longer extant), for the reasons specified in our January 28" letter.

White the MHC understands the history of the Center Schooi and thc modifications made 1o the
fieldstone barn for educational purposes in the second half of the 20 century. the Center School
bu:fd:ng is not included in the MHC’s knventory and, in MHC $ opinion, is therefore not subject
to the MEPA threshold regarding bu:idm,gs in the MHC’s Inventory (301 CMR 11.03(10Y).

220 Morrissey Boulevard, Boston, Massachuserts 02125
(617) 727-8470 = Fax: (617} 727-5128
www.sec.state.ma.us/mhe



As stated in our January 28" letter, we encourage the town to document and memarialize the
fieldstone barn in a meaningful way.

These comments are offered to assist in compliance with M.G. L., Chapter 9. Sec. 26-27¢, as
amended by Chapter 254 of the Acts of 1988 (950 CMR 71.00), and MEPA (301 CMR 11).
Please feel free to contact Ryan Maciej of my staff if you have any questions.

Sincerely,

il «
M\_ gmﬁr—w—
Brona Simon
State Historic Preservation Officer
Executive Director
Massachusetts Historical Commission

Wiiliamy Wrigley, Town Administrator / Stow Elementary School Building Committee
James Warren, Symmes Maini & McKee Associates

Katherine Craven, MSBA

Susan Flanagan-Cahitl and George Driscoll, MSBA

Secretary lan A. Bowles, EOEEA; ATTN: MEPA Unit

DEP—CERO

[.inda Stokes, Stow Historical Commission

Michelle P. Barker, Preservation Massachusetts / National Trust for Historic Preservation

XC:

Donna Jacobs
Senator James Eldridge
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands

WPA Form 4B - Order of Resource Area

Provided by MassDEP:
299-05612
MassDEP File Number

Docurnent Transaction Number

Delineation Stow
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40 Cily/Town
A. General Information
. Stow Coenservation Commission

From: 1. Conservation Commission
2. This Issuance is for (check one):

a Order of Resource Area Delineation

b. { ] Amended Order of Resource Area Delineation
3. Applicant:

William Wrigley

a. First Name b. Las{ Name

Stow Elementary School Building Committee

c. Organization

380 Great Road

d. Mailing Address

Stow MA 01776

. City/Town f. State g. Zip Code
4. Property Owner (if different from applicant):

a. First Name b. Last Name

¢. Organization

d. Mailing Address

e. City/Town f. State g. Zip Code
5. Project Location:

403 Great Road Stow Q1776

a. Street Address b. City/Town c. Zip Code

U-8 _ 44

. Assessors Map/Plat Number d. ParceliL.ot Number

Latitude and L.ongitude: o Laiitude f. Longitude
6. Dates: October 6, 2009 November 3, 2009 November 3, 2009

’ ates: a, Date ANRAD filed ) b. Date Pubfic Hearing Closed c. Date of Issuance

7. . Title and Date (or Revised Date if applicable) of Final Plans and Other Documents:
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c. Title d. Date
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Provided by MassDEP:

Massachusetts Department of Environmental Protection 299.0515
Bureau of Resource Protection - Wetlands N REP i Tirpar
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R . Document Transaction Number
Delineation Stow
Massachusefts Wetlands Protection Act M.G.L. ¢. 131, §40 Clty/Town

B. Order of Delineation

1. The Conservation Commission has determined the following (check whichever is applicable):

a. [ Accurate: The boundaries described on the referenced plan(s} above and in the Abbreviated

Notice of Resource Area Delineation are accurately drawn for the following resource area(s):

1. [ Bordering Vegetated Wetiands

2. [ Other resource area(s), specifically:

b. Modified: The boundaries described on the plan(s) referenced above, as modified by the
Conservation Commission from the plans contained in the Abbreviated Notice of Resource

Area Detlineation, are accurately drawn from the following resource area(s):

1. X Bordering Vegetated Wetlands

2. X Other resource area(s), specifically:

a Bank, Land Under Water (associated with the ponds). No determination made for Land
Under Water associated with the intermittent stream at this time. The Floodplain/Wetland
District line does not depict area subject to jurisdiction by the Stow Conservation Commission

and is shown for information purposes only.

‘e. [] Inaccurate: The boundaries described on the referenced plan(s} and in the Abbreviated
Notice of Resource Area Delineation were found to be inaccurate and cannot be confirmed

for the following resource area(s):
1: [ Bordering Vegetated Wetlands
‘2. [ Other resource area(s), specifically:

a.

{_] The boundaries were determined to be inaccurate because:

1

a,
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Provided by MassDEP:

Massachusetts Department of Environmental Protection
_ . 299-0512
Bureau of Resource Protection - Wetlands o MassDEP Fiie Number
WPA Form 4B — Order of Resource Area _
R i Document Transaction Number
Delineation Stow
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40 Cily/Town

C. Findings

This Order of Resource Area Delineation determines that the boundaries of those resource areas noted

- above, have been delineated and approved by the Commission and are binding as to alf decisions
rendered pursuant to the Massachusetts Wetlands Protection Act (M.G.L. ¢.131, § 40} and its regulations
(310 CMR 10.00). This Order does not, however, determine the boundaries of any resource area or
Buffer Zone to any resource area pot specifically noted above, regardiess of whether such boundaries are
contained on the plans attached to this Order or to the Abbreviated Notice of Resource Area Delineation,

This Order must be signed by a majority of the Conservation Commission. The Order must be sent by
certified mail (return receipt requested) or hand delivered to the applicant. A copy also must be mailed or
hand delivered at the same time to the appropriate DEP Regional Office (see

http:/fwww. mass. govidep/about/region/findyour. htm).

D. Appeals

The applicant, the owner, any person aggrieved by this Order, any owner of land abutting the land subject
to this Order, or any ten residents of the city or town in which such land is located, are hereby notified of
their right to request the appropriate DEP Regional Office to issue a Superseding Order of Resource Area
Delineation. When requested to issue a Superseding Order of Resource Area Delineation, the
Department's review is limited to the objections to the resource area delineation(s) stated in the appeal
request. The request must be made by certified mail or hand delivery to the Department, with the
appropriate filing fee and a completed Request for Departmental Action Fee Transmittal Form, as

* provided in 310 CMR 10.03(7) within ten business days from the date of issuance of this Order. A copy of
the request shall at the same time be sent by certified mail or hand delivery to the Conservation

. Commission and to the applicant, if he/she is not the appellant.

Any appellants seeking to appeal the Department’s Superseding Order associated with this appeal will be
required to demonstrate prior participation in the review of this project. Previous participation in the permit
proceeding means the submission of written information to the Conservation Commission prior to the

close of the public hearing, requesting a Superseding Order, or providing written information to the

Department prior to issuance of a Superseding Order. .

i

The request shall state clearly and concisely the objections to the Order which Is being appesaled and how
the Order does not contribute to the protection of the interests identified in the Massachusetts Wetlands
Protection Act, (M.G.L. c. 131, § 40) and is inconsistent with the wetlands regulations (310 CMR 10.00}.
To the extent that the Order is based on a municipal bylaw or ordinance, and not on the Massachusetts
Wetlands Protection Act or regulations, the Department of Environmental Protection has no appeliate

jurisdiction.
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Massachusetts Department of Environmental Protection P’°"‘gg"g% g’;‘;SDEP :
Bureau of Resource Protection - Wetlands ViaesDEP File Numbar
WPA Form 4B - Order of Resource Area .
' . N Document Transaction Number
Delineation Stow
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November 3, 2009

E. Signatures

Date of Issuance

Please indicate the number of members who will sign this form. T Number of Signers

L1708 - flefoccsZ Ingethe

Signature of Chnservation Commission Member.

§ ’w Signature of Conservation Commission Member
ure of

E&t %\éémation Co@#%ﬁﬂ)e . Signature of Conservation Commission Member
Arenad S N

Signature of Conservation Commission Member

This Order is valid for three years from the date of issuance.
If this Order constitutes an Amended Order of Resource Area Delineation, this Order does not extend
the issuance date of the criginal Final Order, which expires on unless extended in writing by
the issuing authority, :

This Order is issued to the applicant and the property owner (if different) as follows:

2.[] By hand delivery on . 3.'@ By certified mail, returm receipt requested on
’ | CYOt)0F e
a.Date ‘ a. Date ! {
Papa 4 of 4
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APPENDIX 3 STORMWATER MANAGEMENT CALCULATIONS



HYDROLOGY SUMMARY

In order to show compliance with both the Handbook and the Byaw the site was
analyzed under both the existing and proposed conditions to compare the pre and
post development peak discharge rates and volsmes for the 2+year, 10vyear and
100vyear design storms using HydroCAD software.

the hydrological andlysis divides the existing sife into six primary subcatchments with
two critical design points. The first Design Point is Clay Pond, located in the
northwest comer of the site. Clay Pond receives the majorily of overland flow that is
fributary fo the “finger” wefland that extends into the site and behind the tennis
coutts,

The second Design Point is the existing 24-inch drainage outfall that discharges to a
small offsite pond, localed on the abutting properly to the west. The discharge
point receives the majority of runoff from the developed portions of the site. The four
remaining subcaichments were anclyzed fo show that there will be no increase in
stormwater runoff 1o the applicable discharge points of these subcatchmenls.

The following is a detailed description of both the existing conditions hydrology and
proposed conditions hydrology. Each individual subcaichment is described in both
the existing and proposed condition with o description of the measures that will be

implemented in order fo mitigate the increase stormwaler runoff from the Project

Existing Conditions Hydrology

Subcatchment 1 measures approximately 9.1 acres. i includes a portion of Harlley
Road, the gravel bus parking areq, the existing tennis courls and undeveloped areas
in the norther-most portion of the site. Stormwater runolf from this subcatchment
Hows overland to the perimeter welland syslem and then through an intermittent
stream that eventuclly discharges to Cloy Pond (Design Point 1).

Clay Pond includes a concrefe weir box culvert with a 30" diameter cullet that flows
in o southerly direction toward the school. Although not shown on the survey plan
Clay Pond connects to the existing onsite drainage system and ultimately discharges
through the 24-inch outfail to the small offsite pond. For the purposes of this
drainage study we have examined each pond individually to show that under
proposed conditions there will be no increase in stormwater runoff to either pond.

Subcaichment 2 is approximately 6.6 acres in size and includes the majorily of the
existing building and developed areas around the building. Stormwater runoff from
the building, ballfields and undeveloped areas o the east flows info a series of
shallow catch basins located around the perimeter of the building. This drainage
system discharges to ¢ small offsite pond (Design Point 2) via a 24" reinforced
concrete pipe. Stormwaler runeff from the parking area flows overland, directly 1o
the oft-site pond with no prefreaiment. The offsite pond eveniually discharges to an
existing culvert located underneath Great Road.




Subcatchment 3 is approximately 0.5 acres and is located in the southwest comer
of the site. It consists of o portion of the exit driveway te Great Road, the Blacksmith
Shop building and a portion of the undeveloped area between Greal Road and the
school parking lot.  Stormwater runolf from this subcatchment flows overland directly
fo Great Road.

Subcatchment 4 is approximately 1.2 acres in size and includes a portion of the
existing building {Great Hall), the existing parking area immediately in front of the
school, the lawn area to the east of the existing scheol and a portion of the entrance
driveway. The majority of stormwater runoff from this subcatchment flows overland
directly to Great Road. Rooftop runoff from the Great Hall discharges to a series of
drywells located around the perimeter of the building.

Subcatchment 5 is approximately 0.5 acres and is located immediately north of the
Fire Depariment building. Stormwater runoff from this subcatchment flows overland
to the residential properly immediately west of the Fire Depariment.

Subcatchment & is approximately 1.1 acres and is located in the south east comer

of the site. It consists of the existing fire depariment building and parking, @ portion
of Harfley Road and the surrounding landscape areas.  Stormwater runoff from this

subcatchment flows overand to the existing drainage system in Crescent Streat.

Proposed Conditions Hydrology

The proposed hydrclogical analysis was developed 1o be consistent wilh the
planned phasing of the Project (see Section 2.3). Because the Project includes an
occupied addition/renovation fo the existing building that will be conslrucled in two
phases, the proposed stormwater management system must also be constucled and
operational in two distingt phases.

As described in Section 2.3, Phase | consists of the construction of the new building
addition, the bus driveway from Harlley Road and reconstruction/relocation of the
existing ballfields and play areas. Prase Il consists of the abatement and renovation
of the existing building and reconstruction of the existing parking area and
driveways to Great Road.

The majority of both phases of construction occur within portions of existing
Subcatchments 1 and 2 and impact stormwater discharges to Clay Pond {Design
Point 1) and the small offsite pond (Design Point 2).

The following is o detailed summary of the proposed condilions hydrology including
the miligation measures implemented 1o reduce the increase in stormwater runolf and
volume from the Project. Following the proposed hydrology summary is a delailed
comparison of the existing and proposed stormwater runoff rates and volumes
showing that the requirements of the Handbook and Bylaw will be met,



Subcatchment 1, under proposed conditions, is reduced in size from 9.1 acres o
7.7 acres due fo construction of the propesed bus diiveway, stalf parking area and
building addition which are utimately routed to Design Point 2, Stormwater runoff
from the remaining portions of Subcatchment 1 continues fo flow overland to the
perimeter wellond system and ullimately discharges to Clay Pond.

Clay Pond was initially reviewed as o potential discharge point for the proposed
Phase | drainage sysiem however due fo the existing elevation of the pond {233.6}
and potential for increase in the sianding water elevation (assumed at the BVW
etevation of 237) it was determined that the potential water elevation was too high
for a feasible discharge point. Since there is a net reduction in the overall size of
lhe drainage area tributary to Clay Pond there will be a net reduction in stormwater
runoff and volume 1o Design Point 1.

As mentioned above, porfions of existing Subcatchment 1 wilt be developed in
Phase | and include the building addition {Subcatchment 1-1}, the porous pavement
firelane (Subcalchments 1-2A & 1-2B] the reconsirucied ballfields and play areas
(Subcatchment 1-3) and the bus driveway and staff parking {Subcatchment -4).
Even though these subcalchments ullimately discharge or overflow to Design Point 2
they were designated as 1-# to indicate the phase under which they will be
constructed,

Subcatchment 1-1 (Proposed Building} consists of the majority of the proposed
addition and measures approximately 1.3 acres. A small portion of the rool

(4,67 5s) will be construcled as a Green Roct and is modeled with a CN value of
86, Stormwaler runoff from the proposed addition will discharge 1o a large
subsurface infiliration area designed to mifigate approximately 95% of the
stormwater runoff from the building.

The infiltration area {Pond 1A 1) consists of a series of modular melded plastic
recharge shruclures that provide a minimum 94% void volume [see plans). The
infillration area will include an overflow pipe that connects to the proposed
drainage system that discharges to Design Point 2.

Subcatchments 1-2A and 1-2B represent the proposed porous pavement firelane.
The porous pavement hydrology model was developed consistent with the University
of New Hampshire methodology adopted by DEP.  As shown the infiltration and
storage capabilities of the porous pavement cross section result in no discharge in
the 2-year storm and minor discharges in the 10vyear and 100year storms.

Subcatchment 1-3 {Field & Plaza) is approximaiely 1.2 acres and includes the
southern portion of the ballfield area and the outdoor classroom plaza. Stormwaler
runolf from this subcatchment flows overland fo the proposed drainage sysiem and is
routed Ihrough Infilitation Area -1 after prefreatment through deep sump catch
basins.



Subcatchment 1-4 (Bus Drive & Staff Parking) is approximately 2.5 acres and
includes the proposed bus driveway from Harlley Road, the staff parking lot and
surrounding landscape and slope areas.  Stormwater runolf from this subcatchment
is collected in the Phase | drainage system that runs under the propesed addition
and connecis directly to the 24" RCP line thal discharges to Design Point 2.

As discussed in Standard 7 stormwater runolf from this subealchment is pre-lreated
through deep sump caich basins and a water quality unit prior to discharging to
Design Point 2. Because the majority of stormwater runoff from the Project is
mitigated through either porous pavement or the three large infiliration areas,
stormwater runoff from Subcatchment 1-4 cen discharge directly to Design Point 2
without any peak rate or volume mitigation.

Subcaichment 1-5 (East Side of Existing Building) is approximalely 0.42 acres and
includes the existing lawn arec just east of the existing building. Through discussions
with the school department there has been evidence of hislorical flooding and
standing water along the east side of the existing school. therelore, the Project
includes construction of additional drainage struciures and Infiliration Area 3 to
improve the drainage in this area. The infiliration system will be designed io
infilirate fributary runoff from Subcatchment 4 and will be equipped with an
emergency overilow that connects fo the Phase | drainage system.

Subcatchment 2-1 is approximately 0.6 acres and includes the undeveloped areas
immediately west of the Project.  Stormwater runcfl from this subcatchment will
continve to flow overland direclly to the offsite pond.

Subcatchment 2-2 {Porous Parking Lo} is approximately 0.4 acres and represents the
Phase Il visitor parking lot that will be construcled of porous povement, The porous
pavement was modeled similar 1o the proposed lirelane and will have no discharge
in the 2-year and 10vyear storms and a miner discharge of 0.06 ¢ls in the 100
yeor slorm event,

Subcatchment 2-3 is approximately 1.6 acres and includes the proposed entrance
driveway, plazas, sidewalks and service area. Stormwater runoff from this
subcalchment connects, affer treatment, directly 10 the existing 24" RCP drain line.
Stormwater runolf from this subcalchment can cornect directly to the 24" outfall
without miligation because of the substantial reduction in runoff that is achieved by
installation of the porous pavement parking lof,

Subcaichment 2-4 measures approximately 0.5 acres and includes the majoriy of
the existing single-slory classroom wing wilh a small portion of the proposed
addition.  Stormwaler runcff from this subcatchment will discharge fo Infiliration Area
2 consisting of similar moduler molded plastic recharge structures. The system will
mnclude an overflow pipe that connecls to the 24" RCP drain.

Subcaichment 3, in the proposed condifion, is approximately 0.3 acres and
includes the exil diveway and sidewalk to Great Road.  Stormwater runoff from this



area flows overland to Great Road, similar to existing condilions.  Because there is
a net reduction in area that discharges to Great Road there will be no increase in
stormwater runoff associated with this subcatchment.

Subcalchment 4, under proposed conditions, is approximately 0.7 acres and
consists of the new enlrance driveway, developed areas adjacent to Great Road
and the lawn areas immediclely south of the existing building. Althcugh there is an
increase in overall areo from exisling conditions there will be a reduction in the
quantity of runolf from this subcaichment in the proposed condition. This is due to
the reduction in impervious surface assccialed with the removal of the parking area
in front of the school and demolition of @ portion of the existing building.

Subcalchment 5, under proposed conditions, is reduced to approximately 0.2
acres. Stormwater runoff from unclfected areas of this subcatchment will conginue to
low south toward the residential abutter. Because there is a net reduction in area of
the subcatchment there will be no increase in stormwater runoff.

Subcatchment 6 remains unchanged in the proposed condition and includes the
exisling Fire Department site and portions of Harlley Road.  Stormwater runoft from
this subcalchment will continue 1o flow info the existing drainage system in Crescent
Street.

Summary

In order to mitigate the resultant increase in stormwater runoff the Project will
implement multiple best management practices including porous pavement for the
firelane and visitor parking lot, a green roof, and three large subsurface infillvation
areas. As shown on Table 1 the implementation of these best management
practices will result in no increase in post development runcf rates and volumes.
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Drainage Diagram for Stow Center School-existing
Prepared by SMMA
HydroCAD® 7.10 s/n 000853 © 2005 HydroCAD Software Solutions LLC




Stow Center School-existing Type lll 24-hr 2 YEAR Rainfall=3.20"
Prepared by SMMA Page 2
HydroCAD® 7.10 s/n 000853 © 2005 HydroCAD Software Solutions LLC

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=8CS
Reach routing by Stor-ind+Trans method - Pond routing by Stor-ind method

Subcatchment 1: Runoff Area=396,423 sf Runoff Depth>1.17"
Flow Length=1,442' Tc=13.4 min CN=78 Runoff=10.38 cfs 0.886 af

Subcatchment 2: Runoff Area=287,194 sf Runoff Depth>1.42"
Flow Length=7685' Tc=12.9 min CN=82 Runoff=2.36 cfs 0.782 af

Subcatchment 3: Runoff Area=21,674 sf Runoff Depth>1.57"
Te=5.0 min CN=84 Runoff=0.98 cfs 0.065 af

Subcatchment 4; Runoff Area=50,602 sf Runoff Depth=1.79"
Tc=5.0 min CN=87 Runoff=2.60cfs 0.173 af

Subcatchment 5: Runoff Area=23,488 sf Runoff Depth>1.06"
Flow Length=247" Tc=5.3 min CN=76 Runoff=0.70 cfs 0.047 af

Subcatchment 6: Runoff Area=48,572 sf Runoff Depth>1.87"
Te=5.0 min CN=88 Runoff=2.60cfs 0.174 af



Stow Center School-existing Type Il 24-hr 2 YEAR Rainfali=3.20"
Prepared by SMMA Page 3
HydroCAD® 7.10 s/n 000853 © 2005 HydroCAD Software Solutions LLC

Subcatchment 1:

Runoff = 10.38cfs @ 12.20 hrs, Volume= 0.886 af, Depth> 1.17"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Ili 24-hr 2 YEAR Rainfali=3.20"

Area (sf) CN  Description
243172 73  Woods
3,259 87 Infield
20,194 98 Pond
14,965 89 Gravel
26,080 98 Paved area
88,743 79  Lawn

396,423 78 Weighted Average

Tc Length Slope Velocity Capacity Description

{min)  (feet) (fUft)  (f/sec) (cfs)
0.9 50 0.0100 0.9 Sheet Flow,
Smooth surfaces n=0.011 P2=3.20"
08 200 0.0400 4.1 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.2 80 0.0200 7.6 5.95 Circular Channel (pipe),
Diam= 12.0" Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.011 Concrete pipe, straight & clean
8.3 430 0.0300 0.9 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
3.2 682 0.0060 3.5 59.562 Channel Fiow,

Area= 17.0 sf Perim=18.5' r= 0.87'
n= 0.030 Earth, grassed & winding

13.4 1,442 Total
Subcatchment 2:

Runoff = 936 cfs@ 12.18 hrs, Volume= 0.782 af, Depth> 1.42"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type |l 24-hr 2 YEAR Rainfall=3.20"

Area (sf) CN Description
49,884 73 Woods
13,880 87 infield
30,130 98 Building
24,596 98 Paved areas

2,740 87 Playground
165,954 79 Lawn

287,194 82 Weighted Average




Stow Center School-existing Type Il 24-hr 2 YEAR Rainfall=3.20"
Prepared by SMMA Page 4
HydroCAD® 7.10 s/n 000853 ® 2005 HydroCAD Software Solutions LL.C

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

56 50 0.0200 0.1 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
58 300 0.0150 0.9 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
0.1 20 0.2000 3.1 Shailow Concentrated Fiow,
Short Grass Pasture Kv=7.0 fps
0.5 88 0.0050 3.2 2.52 Circular Channel (pipe),

Diam= 12.0" Area= 0.8 sf Perim= 3.1' r= 0.25'
n=0.013 Clay tile

0.9 307 0.0170 58 4.65 Circular Channel (pipe),
Diam=12.0" Area= 0.8 sf Perim= 3.1' r=0.25'
n=0.013 Clay tile

12.9 765 Total
Subcatchment 3:

Runoff = 0.98 cfs @ 12.08 hrs, Volume= 0.065 af, Depth> 1.57"

Runoff by SC8 TR-20 method, UH=8CS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 YEAR Rainfall=3.20"

Area (sf) CN Description
1,041 73  Woods
394 98 Building
5,958 98 Paved areas
14,281 79 Lawn
21,674 84 Weighted Average

Te Length Slope Velocity Capacity Description

{min) (feet) (ftifty  (ft/sec) {cfs)
50 Direct Entry,
Subcatchment 4:
Runoff = 260cfs@ 12.08 hrs, Volume= 0.173 af, Depth> 1.79"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 YEAR Rainfall=3.20"

Area (sf) CN Description
7,330 98 Building
13,453 98 Paved areas
29,819 79 Lawn

50,602 87 Weighted Average




Stow Center School-existing Type Il 24-hr 2 YEAR Rainfall=3.20"

Prepared by SMMA Page 5
HydroCAD® 7.10 s/n 000853 © 2005 HydroCAD Software Solutions LLC

Tc Length Slope Velocity Capacity Description
(min)  {feet) (ftfty  (fifsec) {cfs)

50 Direct Entry,

Subcatchment 5:;

Runoff = 0.70 cfs @ 12.09 hrs, Volume= 0.047 af, Depth> 1.06"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 YEAR Rainfall=3.20"

Area (sf) CN Description

13,572 73  Woods
9,918 79 Lawn

23,488 76 Weighted Average

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

4.1 50 0.0440 0.2 Sheet Flow,
Grass: Short n=0.150 P2= 3.20"
1.2 197 0.0310 2.8 Shallow Concentrated Flow,

Unpaved Kv= 186.1 fps

53 247 Total
Subcatchment 6:

Runoff = 260 cfs@ 12.08 hrs, Volume= 0.174 af, Depth> 1.87"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type |1l 24-hr 2 YEAR Rainfall=3.20"

Area (sf) CN Description
4257 88 Building
19,670 98 Paved areas
24,645 79 Lawn

48,572 88 Weighted Average

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

50 Direct Entry,




Stow Center School-existing Type Hil 24-hr 10 YEAR Rainfall=4.50"
Prepared by SMMA Page 6
HydroCAD® 7.10 s/n 000853 © 2005 HydroCAD Software Solutions LLC

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-ind method

Subcatchment 1: Runoff Area=396,423 sf Runoff Depth>2.13"
Flow Length=1,442" Tc¢=13.4 min CN=78 Runoff=19.11 ¢fs 1.612 af

Subcatchment 2: Runoff Area=287,194 sf Runoff Depth>2.46"
Flow Length=765" Tc=12.9 min CN=82 Runoff=16.13 cfs 1.351 af

Subcatchment 3: Runoff Area=21,674 sf Runoff Depth>2.64"
Te=5.0 min CN=84 Runoff=1.64 cfs 0.109 af

Subcatchment 4: Runoff Area=50,602 sf Runoff Depth>2.92"
Tc=5.0 min CN=87 Runoff=4.19 cfs 0.282 af

Subcatchment 5: Runoff Area=23,488 sf Runoff Depth>1.97"
Flow Length=247" Tc=5.3 min CN=78 Runoff=1.34 cfs 0.089 af

Subcatchment 6: Runoff Area=48,572 sf Runoff Depth>3.01"
Te=5.0 min CN=88 Runoff=4.13 cfs 0.280 af



Stow Center School-existing Type il 24-hr 10 YEAR Rainfali=4.50"

Prepared by SMMA Page 7
HydroCAD® 7.10 s/n 000853 © 2005 HydroCAD Software Solutions LLC

Subcatchment 1:

Runoff = 19.11cfs @ 12.19 hrs, Volume= 1.612 af, Depth> 2.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 YEAR Rainfall=4.50"

Area (sf) CN Description
243,172 73  Woods
3,259 87 Infield
20,194 98 Pond
14,965 89 Gravel
26,080 98 Paved area
88,743 79 Lawn

396,423 78 Weighted Average

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

0.9 50 0.0100 0.9 Sheet Flow,

Smooth surfaces n=0.011 P2= 3.20"
08 200 0.0400 41 Shallow Concentrated Flow,

Paved Kv=20.31ps
0.2 80 0.0200 7.6 5.95 Circular Channel {pipe),

Diam= 12,0 Area= 0.8 sf Perim= 3.1' r=0.28'
n=0.011 Concrete pipe, straight & clean

8.3 430 0.0300 09 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
3.2 682 0.0060 3.5 59.52 Channel Flow,

Area= 17.0 sf Perim= 19.5' r= 0.87'
n=0.030 Earth, grassed & winding

13.4 1,442 Total
Subcatchment 2:

Runoff = 16.13cfs @ 12.18 hrs, Volume= 1.351 af, Depth> 2.46"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type il 24-hr 10 YEAR Rainfall=4.50"

Area (sfi CN _ Description
49,884 73 Woods
13,880 87 Infield
30,130 98 Building
24 596 98 Paved areas

2,740 87 Playground
165,954 79  Lawn

287,194 82 Weighted Average
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Te Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

586 50 0.0200 0.1 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
58 300 0.0150 0.9 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
0.1 20 0.2000 3.1 Shaliow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
0.5 88 0.0050 3.2 2.52 Circular Channel (pipe),

Diam= 12.0" Area= 0.8 sf Perim= 3.1' r= 0.25'
n=0.013 Clay tile

0.9 307 0.0170 5.9 4.65 Circular Channel (pipe),
Diam= 12.0" Area= 0.8 sf Perim=3.1"' r= 0.25'
n=0.013 Clay tile

12.9 765 Total
Subcatchment 3:

Runoff = 164 cfs @ 12.08 hrs, Volume= 0.109 af, Depth> 2.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type il 24-hr 10 YEAR Rainfali=4.50"

Area (sf) CN Description
1,041 73  Woods
394 98 Building
5,958 98 Paved areas
14,281 79 Lawn

21,674 84 Weighted Average

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

5.0 Direct Entry,

Subcatchment 4:;

Runoff = 419cfs @ 12.07 hrs, Volume= 0.282 af, Depth> 2.92"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 YEAR Rainfall=4.50"

Area (sf) CN Description

7,330 98 Building
13,453 98 [Paved areas
29,819 79 Lawn

50,602 87 Weighted Average
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Page 9

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

50 Direct Entry,
Subcatchment 5:

Runoff = 1.34cfs @ 12.09 hrs, Volume= 0.089 af, Depth> 1.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 YEAR Rainfail=4.50"

Area (sf) CN Description

13,672 73 Woods
9,916 79 Lawn

23,488 76 Weighted Average

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

4.1 50 0.0440 0.2 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
1.2 197 0.0310 2.8 Shallow Concentrated Flow,

Unpaved Kv=186.1 ips

53 247 Total

Subcatchment 6:

Runoff = 413 cfs@ 12.07 hrs, Volume= 0.280 af, Depth> 3.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 10 YEAR Rainfall=4.50"

Area (sf) CN Description

4,257 98 Building
19,670 98 Paved areas
24,645 79 Lawn

48,572 88 Weighted Average

Tc Length Slope Velocity Capacity Description
{min) {feel) (ft/fty  (ft/sec) (cfs)

5.0 Direct Entry,
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-ind method

Subcatchment 1: Runoff Area=396,423 sf Runoff Depth>3.76"
Flow Length=1,442" Tc=13.4 min CN=78 Runoff=33.54 cfs 2.852 af

Subcatchment 2: Runoff Area=287,194 sf Runoff Depth>4.18"
Flow L.ength=765" Tc=12.9 min CN=82 Runoff=26.96 cfs 2.295 af

Subcatchment 3: Runoff Area=21,674 sf Runoff Depth>4,40"
Te=5.0 min CN=84 Runoff=2.69 cfs 0.182 af

Subcatchment 4: Runoff Area=50,602 sf Runoff Depth=4.72"
Te=5.0 min CN=87 Runoff=6.62 cfs 0.457 af

Subcatchment 5: Runoff Area=23,488 sf Runoff Depth>3.57"
Flow Length=247" Tc=53 min CN=76 Runoff=2.40 cfs 0.160 af

Subcatchment 6: Runoff Area=48,572 sf Runoff Depth>4.83"
Te=5.0 min CN=88 Runoff=6.46 cfs 0.449 af
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Subcatchment 1:

Runoff = 3354 cfs@ 12.19 hrs, Volume= 2.852 af, Depth> 3.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type i 24-hr 100 YEAR Rainfall=6.50"

Area (sf) CN Description
243,172 73 Woods
3,259 87 infield
20,184 98 Pond
14,965 89 Gravel
26,090 98 Paved area
88,743 78  Lawn

396,423 78 Weighied Average

Tc Length Slope Velocity Capacity Description

(min}  (feet) (/) (fifsec) {(cfs)
0.9 50 0.0100 0.9 Sheet Flow,
Smooth surfaces n= 0.011 P2= 3.20"
0.8 200 0.0400 4.1 Shallow Concentrated Flow,
Paved Kv=20.3fps
0.2 80 0.0200 7.6 5.85 Circular Channel (pipe),
Diam=12.0" Area= 0.8 sf Perim=3.1" r=0.25'
n=0.011 Concrete pipe, straight & clean
8.3 430 0.0300 0.9 Shallow Concentrated Flow,
Woodland Kv=5.01ps
3.2 682 0.0060 35 59.52 Channel Flow,

Area= 17.0 sf Perim= 198.5"' r= 0.87'
n=0.030 Earth, grassed & winding

13.4 1,442 Total
Subcatchment 2:

Runoff = 26.96 cfs @ 12.18 hrs, Volume= 2.295 af, Depth> 4.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lil 24-hr 100 YEAR Rainfall=6.50"

Area (sf) CN Description
49 884 73 Woods
13,890 87 Infield
30,130 98 Building
24,596 98 Paved areas

2,740 87 Pilayground
165,954 79 Lawn

287,194 82 Weighted Average
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Tc Length Slope Velocity Capacity Description
(min)  (feeb) (ftift)  (ft/sec) (cfs)

56 50 0.0200 0.1 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
5.8 300 0.0150 09 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
0.1 20 0.2000 3.1 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
0.5 88 0.0050 3.2 2.52 Circular Channel (pipe),

Diam= 12.0" Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013 Clay tile

0.9 307 0.0170 59 465 Circular Channel {pipe),
Diam= 12.0" Area= 0.8 sf Perim=3.1" r=0.25
n= 0.013 Clay tile

12.9 765 Total
Subcatchment 3:

Runoff = 269 cfs@ 12.07 hrs, Volume= 0.182 af, Depth> 4.40"

Runcff by SCS TR-20 method, UH=8CS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Ilf 24-hr 100 YEAR Rainfall=6.50"

Area (sf) CN Description
1,041 73  Woods
394 98 Building
5,958 98 Paved areas
14,281 79 Lawn

21,674 84 Weighted Average

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

50 Direct Entry,
Subcatchment 4:
Runoff = 6.62cfs @ 12.07 hrs, Volume= 0.457 af, Depth> 4.72"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lil 24-hr 100 YEAR Rainfall=6.50"

Area (sfi CN  Description
7,330 98 Building
13,453 98 Paved areas
29,819 79  Lawn

50,602 87 Weighted Average
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Tc Length Slope Velocity Capacity Description
{min)  {feet) (ft/fty  (ft/sec) {cfs)

5.0 Direct Entry,

Subcatchment 5:

Runoff = 240 cfs @ 12.08 hrs, Volume= 0.160 af, Depth> 3.67"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 100 YEAR Rainfall=6.50"

Area (sf)  CN  Description
13,672 73 Woods
9916 79 Lawn

23,488 76 Weighted Average

Tec Length Slope Velocity Capacity Description
(min)  (feet) (fi/fty  (ft/sec) (cfs)

4.1 50 0.0440 0.2 Sheet Flow,
Grass: Short n=0.150 P2= 3.20"
1.2 197 0.0310 2.8 Shallow Concentrated Flow,

Unpaved Kv=16.1fps

53 247 Total
Subcatchment 6:

Runoff = 6.46 cfs @ 12.07 hrs, Volume= 0.449 af, Depth> 4.83"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type HI 24-hr 100 YEAR Rainfall=6.50"

Area(sf) CN Description
4 257 98 Building
19,670 98 Paved areas
24,645 79  Lawn

48572 88 Weighted Average

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

5.0 Direct Entry,
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1: Overland to Big Pond w/ Hartley Road  Runoff Area=335,882 sf Runoff Depth>1.17"
Flow Length=1,322' Tc=10.1 min CN=78 Runcoff=9.70 cfs 0.751 af

Subcatchment 1-1: Proposed Bldg Runoff Area=55,875 sf Runoff Depth>2.77"
Tc=5.0min CN=98 Runoff=4.01 cfs 0.296 af

Subcatchment 1-2A: Porous Pavement - Firelane Runoff Area=8,140 sf Runoff Depth>2.26"
' Te=340.0 min CN=98 Runoff=0.07 cfs 0.035 af

Subcatchment 1-2B: Overland to Porous Pavement Runoff Area=10,805 sf Runoff Depth>0.99"
Tc=340.0 min CN=81 Runoff=0.05 cfs 0.020 af

Subcatchment 1-3: Field & Plaza Runoff Area=51,878 sf Runoff Depth>1.36"
Flow Length=250" Tc=9.5 min CN=81 Runoff=1.78 cfs 0.135 af

Subcatchment 1-4: Bus Drive & Staff Parking Runoff Area=110,728 sf Runoff Depth>1.71"
Flow Length=895" Tc=9.3 min CN=86 Runoff=4.80 c¢fs (.363 af

Subcatchment 1-5: Lawn Area Runoff Area=18,126 sf Runoff Depth>1.23"
Flow Length=100" Tc=8.6 min CN=72 Runoff=0.57 cfs 0.043 af

Subcatchment 2-1: Undeveloped Area Runoff Area=25,274 sf Runoff Depth>1.00"
Flow Length=151" Te=4.7 min CN=75 Runoff=0.72 cfs 0.048 af

Subcatchment 2-2: Porous Parking Lot Runoff Area=17,055 sf Runoff Depth>2.26"
Tc=340.0 min CN=98 Runoff=0.15 c¢fs 0.074 af

Subcatchment 2-3: Driveway & Service Area Runoff Area=70,841 sf Runoff Depth>1.95"
Te=5.0 min  CN=89 Runoff=3.96 cfs 0.265 af

Subcatchment 2-4: Existing Building Runoff Area=21,620 sf Runoff Depth>2.77"
Te=5.0min CN=98 Runoff=1.55cfs 0.115 af

Subcatchment 3: Runoff Area=12,395 sf Runoff Depth>1.57"
Te=5.0min CN=84 Runoff=0.56 ¢fs 0.037 af

Subcatchment 4: Runoff Area=33,574 sf Runoff Depth>1.64"
Te=5.0 min CN=85 Runoff=1.59 cfs 0.105 af

Subcatchment 5: Runoff Area=0.160 ac Runoff Depth>1.11"
Flow Length=65' Tc=52min CN=77 Runoff=0.22 ¢fs 0.015 af

Subcatchment 6: Runoff Area=1.116 ac Runoff Depth>1.87"
Te=5.0 min CN=88 Runoff=2.60c¢fs 0.174 af
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Reach DP-1: Design Point 1 Inflow=9.70 cfs 0.751 af
Outflow=9.70 cfs 0.751 af

Reach DP-2: Design Point -2 Inflow=9.12 cfs 0.677 af
Cutflow=8.12 cfs 0.677 af

Pond IA-1: Infiltration Area -1 Peak Elev=233.23' Storage=14,940 c¢f Inflow=5.50 cfs 0.431 af
Discarded=0.08 cfs 0.088 af Primary=0.00 cfs 0.000 af Outflow=0.08 cfs 0.088 af

Pond 1A-2: Infiltration Area-2 Peak Elev=231.04' Storage=4,229 c¢f Inflow=1.55cfs 0.115 af
Discarded=0.01 ¢fs 0.016 af Primary=0.01 cfs 0.001 af Qutflow=0.02 cfs 0.018 af

Pond 1A-3: Infiltration Area-3 Peak Elev=230.30" Storage=1,471 c¢f Inflow=0.57 cfs 0.043 af
Discarded=0.01 ¢fs 0.009 af Primary=0.00 cfs 0.000 af OQutflow=0.01 cfs 0.009 af

Pond PP-1: Storage Porous Firelane Peak Elev=235.93' Storage=1,048 cf Inflow=0.12 cfs 0.056 af
Discarded=0.05 cfs 0.031 af Primary=0.00 cfs 0.000 af Outflow=0.05 cfs 0.031 af

Pond PP-2; Storage Porous Parking Lot Peak Elev=231.61 Storage=560 cf Inflow=0.15cfs 0.074 af
Discarded=0.11 cfs 0.063 af Primary=0.00 cfs 0.000 af Outflow=0.11cfs 0.063 af
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Type il 24-hr 2 YEAR Rainfall=3.20"
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Subcatchment 1: Overland to Big Pond w/ Hartley Road

Runoff = 970cfs@ 12.15 hrs, Volume= 0.751 af, Depth> 1.17"
Runoff by SCS TR-20 method, UH=8CS, Time Span= 5,00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 YEAR Rainfall=3.20"
Area (sf) CN Description
160,132 73 Woods
5,362 87 Infield
20,194 98 Pond
127,428 79 Lawn
6,121 87 Playground
5,400 98 Walkways
11,245 98 Pavement
335,882 78 Weighted Average
Tc Length Slope Velocity Capacity Description
{min)  (feet) (fthty  (fi/sec) (cfs)
0.9 50 0.0100 0.9 Sheet Flow, Hartley Road
Smooth surfaces n=0.011 P2=3.20"
0.8 200 0.0400 4.1 Shaliow Concentrated Flow, Hartley Road
Paved Kv=20.3 fps
0.2 80 0.0200 6.4 5.04 Circular Channel (pipe),
Diam= 12.0" Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013 Corrugated PE, smoaoth interior
5.0 310 0.0220 1.0 Shallow Concentrated Flow, Grass-lined swale behind parking
Short Grass Pasture Kv=7.0 fps
3.2 682 0.0060 35 59.52 Channel Flow, Drainage Swale behind Tennis Courts
Area= 17.0 sf Perim=19.%5' r=0.87"
n= 0.030 Earth, grassed & winding
10.1 1,322 Total

Runoff =

401 cfs @ 12.07 hrs, Volume=

Subcatchment 1-1: Proposed Bldg

(0.296 af, Depth> 2.77"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Type Il 24-hr 2 YEAR Rainfall=3.20"

Area (sfy CN Description
51,200 98 Conventional Roof
4675 98 Green Roof (Assume Conv. for future expansion)
55,875 98 Weighted Average
Tc Length Slope Velocity Capacity Description
(min)  (feat) {ft/fty  (ft/sec) (cfs)
5.0 Direct Entry,
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Subcatchment 1-2A: Porous Pavement - Firelane

Runoff = 0.07cfs @ 16.25 hrs, Volume= 0.035 af, Depth> 2.26"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 1t 24-hr 2 YEAR Rainfall=3.20"

Area (sf) CN Description
8,140 98 Firelane Porous Pavement

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

340.0 Direct Entry,

Subcatchment 1-28: Overland to Porous Pavement

Runoff = 0.05cfs @ 16.66 hrs, Volume= 0.020 af, Depth> 0.98"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Type Il 24-hr 2 YEAR Rainfall=3.20"

Area (sf)y CN Description

1,050 98 Walkways
0,755 79 50-75% Grass cover, Fair, HSG C

10,805 81 Weighted Average

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

340.0 Direct Entry,

Subcatchment 1-3: Field & Plaza

Runoff = 1.78 cfs @ 12.14 hrs, Volume= 0.135 af, Depth> 1.36"

Runoff by SCS$ TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lil 24-hr 2 YEAR Rainfall=3.20"

Area (sfy CN Description
43,241 79 50-75% Grass cover, Fair, HSG C
5,362 87 Infield
3,275 98 Walkways
51,878 81 Weighted Average

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

56 50 0.0200 0.1 Sheet Flow,
Grass: Short n=0.150 P2= 3.20"
39 200 0.0150 0.8 Shallow Concentrated Flow,

Short Grass Pasture  Kv= 7.0 fps

9.5 250 Total
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Subcatchment 1-4: Bus Drive & Staff Parking

Runoff = 480cfs@ 12.13 hrs, Volume= 0.363 af, Depth> 1.71"

Runoff by SCS TR-20 method, UM=8CS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 YEAR Rainfall=3.20"

Area (sf) CN Description
15,900 73  Woods
37,787 98 Paved areas

7,880 98 Walkway
49,161 79 Lawn

110,728 86 Weighted Average

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

56 50 0.0200 0.1 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
0.3 30 0.1300 1.8 Shallow Concentrated Flow,
Woodland Kv=5.0fps
06 100 0.0350 2.8 Shallow Concentrated Flow,
Grassed Waterway Kv=15.0fps
0.9 190 0.0050 37 4.57 Circuiar Channel {pipe),

Diam= 15.0" Area= 1.2 sf Perim= 3.9' r=0.31'
n=0.013 Corrugated PE, smooth interior

1.8 450 0.0050 4.2 7.43 Circular Channel (pipe),
Diam= 18.0" Area= 1.8 sf Perim=4.7" r= 0.38'
n=0.013 Corrugated PE, smooth interior

0.1 75 0.0100 9.9 48.47 Circular Channel (pipe),
Diam= 30.0" Area= 4.9 sf Perim=7.9' r= 0.63'
n=0.011 Concrete pipe, straight & clean

9.3 895 Total
Subcatchment 1-5: Lawn Area

Runoff = 057 cfs @ 12.13 hrs, Volume= 0.043 af, Depth> 1.23"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lil 24-hr 2 YEAR Rainfall=3.20"

Area (sf)  CN Description
18,126 79 Lawn

Tc Length Slope Velocity Capacity Description
{min) (feef) (ft/fty  (ftisec) {cfs)

7.4 50 0.0100 0.1 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
1.2 50 0.0100 0.7 Shallow Concentrated Flow,

Short Grass Pasture Kv=7.0 fps

86 100 Total
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Subcatchment 2-1: Undeveloped Area

Runoff = 0.72cfs @ 12.08 hrs, Volume= 0.048 af, Depth> 1.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 2 YEAR Rainfall=3.20"

Area (sf) CN Description

15,571 73  Woods
9,703 79 Lawn

25274 75 Weighted Average

Tc Length Slope Velocity Capacity Description
(miny  (feet) (ftifty  {fi/sec) (cfs)

3.7 50 0.0560 0.2 Sheet Flow,
Grass: Short n=0.150 P2= 3.20"
1.0 101 0.0120 1.8 Shallow Concentrated Flow,

Unpaved Kv=16.1fps

4.7 151 Total
Subcatchment 2-2: Porous Parking Lot

Runoff = 0.15cfs @ 16.25 hrs, Volume= 0.074 af, Depth> 2.26"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type i 24-hr 2 YEAR Rainfall=3.20"

Area (sf) CN Description
17,0585 98 Porous Pavement

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

340.0 Direct Entry, Proportional to UNH data (18" Base)

Subcatchment 2-3: Driveway & Service Area

Runoff = 3.96cfs@ 12.07 hrs, Volume= 0.265 af, Depth> 1.95"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 YEAR Rainfall=3.20"

Area (sf)  CN  Description
23,825 98 Paved areas
12,570 98 Walkway
576 98 Maintenance Building
33,870 79  50-75% Grass cover, Fair, HSG C
70,841 89 Weighted Average
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Tc lLength Slope Velocity Capacity Description
(min)  (feet) (ftt)  {fi/sec) (cfs)

5.0 Direct Entry,

Subcatchment 2-4: Existing Building

Runoff = 1.55cfs @ 12.07 hrs, Volume= 0.115 af, Depth> 2.77"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 YEAR Rainfall=3.20"

Area (sf) CN Description
21620 98 Ex & New Building

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

Subcatchment 3:

Runoff = 0.56 cfs@ 12.08 hrs, Volume= 0.037 af, Depth> 1.57"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 YEAR Rainfall=3.20"

Area (sf) CN Description
2,775 898 Pavement
735 98 Walkways
8,885 79 50-75% Grass cover, Fair, HSG C
12,385 84 Weighted Average

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

50 Direct Entry,

Subcatchment 4:

Runoff = 1.89cfs @ 12.08 hrs, Volume= 0.105 af, Depth> 1.64"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 YEAR Rainfall=3.20"

Area (sf) CN Description
765 73 Woods
22,721 78 Lawn
2,115 98 Paved areas
1,765 98 Walkway
6,208 98 Building

33,574 85 Weighted Average
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Te Length Slope Velocity Capacity Description
(min}  (feet) (ft/ft)  (ft/sec) {cfs)
50 Direct Entry,

Subcatchment 5:

Runoff @ 0.22cfs@ 12.09 hrs, Volume= 0.015 af, Depth> 1.11"

Runoff by SCS TR-20 method, UHM=8CS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lil 24-hr 2 YEAR Rainfall=3.20"

Area (ac) CN Description

0.066 73 Woods
0.094 79 Lawn

0160 77 Weighted Average

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

51 50 0.0250 0.2 Sheet Flow,
Grass: Short n= 0.150 P2= 3.20"
0.1 15 0.0310 2.8 Shallow Concentrated Flow,

Unpaved Ky=16.1fps

52 65 Total
Subcatchment 6:

Runoff = 260cfs@ 12.08 hrs, Volume= 0.174 af, Depth> 1.87"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type It 24-hr 2 YEAR Rainfali=3.20"

Area (ac) CN Description
0.098 98 Fire Station Bldg
(0.452 98 Paved areas
0.566 79 Lawn
1.116 88 Weighted Average

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

Reach DP-1: Design Point 1

Inflow Area = 7.711 ac, Inflow Depth > 1.17" for 2 YEAR event
Inflow = 9.70cfs @ 12.15 hrs, Volume= 0.751 af
Outflow = 9.70cfs @ 12.15 hrg, Volume= 0.751 af, Atten= 0%, lLag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Reach DP-2: Design Point -2

Inflow Area = 8.961 ac, Inflow Depth > 0.91" for 2 YEAR event
Inflow = 812 cfs @ 12.10 hrs, Volume= 0.677 af
Outflow = 9.12cfs @ 12.10 hrs, Volume= 0.677 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Pond IA-1: Infiltration Area - 1

Inflow Area = 2.909 ac, Inflow Depth > 1.78" for 2 YEAR event

Inflow = 550cfs @ 12.09 hrs, Volume= 0.431 af

Qutflow = 0.08cfs@ 8.70 hrs, Volume= 0.088 af, Atten=99%, Lag= 0.0 min
Discarded = 0.08cfs@ 8.70 hrs, Volume= 0.088 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Peak Elev= 233.23'@ 20.00 hrs Surf.Area= 12,960 sf Storage= 14,940 cf
Plug-Flow detention time=215.1 min calculated for 0.088 af (20% of inflow)
Center-of-Mass det. time=44.6 min ( 803.0 - 758.5)

Volume Invert Avail.Storage Storage Description

#1 232.00' 36,547 cf 48.00'W x 270.00'L x 3.00'H Prismatoid
38,880 cf Overall x 894.0% Voids

Device Routing invert Qutlet Devices

#1  Discarded 0.00" 0.270 infhr Exfiltration over Surface area
#2  Primary 234.00' 12.0" Vert, Orifice/Grate C= 0.600

iscarded OutFlow Max=0.08 cfs @ 8.70 hrs HW=232.03' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.08 cfs}

Primary QutFiow Max=0.00 cfs @ 5.00 hrs HW=232.00' (Free Discharge)
2=0Qrifice/Grate ( Controls 0.00 cfs)

Pond IA-2: Infiltration Area-2

Inflow Area = 0.496 ac, Inflow Depth > 2.77" for 2 YEAR event

Inflow = 1.55cfs @ 12.07 hrs, Volume= 0.115 af

Cutflow = 0.02cfs @ 19.90 hrs, Volume= 0.018 af, Atten=99%, Lag= 469.5 min
Discarded = 0.01cfs@ 6.65hrs, Volume= 0.016 af

Primary = 001 cfs@ 19.90 hrs, Volume= 0.001 af

Routing by Stor-ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 231.04'@ 19.90 hrs Surf.Area= 2,205 sf Storage= 4,229 cf
Plug-Flow detention {ime=286.6 min calculated for 0.018 af (15% of inflow)
Center-of-Mass det. time=61.3 min ( 799.1 - 737.8)
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Volume Invert Avail. Storage  Storage Description

#1 229.00 6,218 ¢f 21.00'W x 105.00'L. x 3.00'H Prismatoid
6,615 cf Overall x 84.0% Voids

Device Routing Invert Qutlet Devices

#1  Discarded 0.00" 0.270 in/hr Exfiltration over Surface area
#2  Primary 231.00' 12.0" Vert. Orifice/Grate C= 0.600

iscarded QOutFlow Max=0.01 cfs @ 6.65 hrs HW=229.03' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.01 cfs)

Primary OutFlow Max=0.01 ¢fs @ 19.90 hrs HW=231.04" (Free Discharge)
2=Qrifice/Grate (Orifice Controls 0.01 cfs @ 0.7 fps)

Pond IA-3: Infiltration Area-3

inflow Area = 0.416 ac, Inflow Depth > 1.23" for 2 YEAR event

Inflow = 057 cfs @ 12.13 hrs, Volume= 0.043 af

Outflow = 0.01cfs @ 11.70 hrs, Volume= 0.009 af, Atten= 98%, Lag= 0.0 min
Discarded = 0.0t cfs@ 11.70 hrs, Volume= 0.009 af

Primary = 0.00cts @ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 230.30'@ 20.00 hrs Surf Area= 1,944 sf Storage= 1,471 cf
Plug-Flow detention time=228.1 min calculated for 0.009 af (21% of inflow)
Center-of-Mass det. time=126.0 min ( 934.2 - 808.2 )

Volume invert Avail Storage Storage Description

#1 228.50' 5482 c¢f 18.00'W x 108.00'L. x 3.00'H Prismatoid
5,832 cf Overall x 94.0% Voids

Device Routing invert Qutlet Devices

#1 Discarded 0.00" 0.270 in/hr Exfiltration over Surface area
#2  Primary 232.50' 12.0" Vert. Orifice/Grate C= 0.600

iscarded OutFiow Max=0.01 cfs @ 11.70 hrs HW=229.54" (Free Discharge)
1=Exfiltration (Exfiliration Controls 0.01 cfs)

Primary OutFlow Max=0.00 c¢fs @ 5.00 hrs HW=229.50' (Free Discharge)
Y _2=0rifice/Grate ( Controls 0.00 cfs)

Pond PP-1: Storage Porous Firelane

Inflow Area = 0.435 ac, Inflow Depth > 1.53" for 2 YEAR event

Inflow = 012 cfs @ 16.27 hrs, Volume= 0.056 af

Qutflow = 0.05cfs @ 14.20 hrs, Volume= 0.031 af, Atten= 58%, Lag= 0.0 min
Discarded = 0.05cfs @ 14.20 hrs, Volume= 0.031 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev=235.93'@ 20.00 hrs Surf.Area= 8,140 sf Storage= 1,048 cf
Plug-Flow detention time=76.7 min calculated for 0.031 af (56% of inflow)
Center-of-Mass det. time= (not calculated: outflow precedes inflow)

Volume invert Avail.Storage  Storage Description
#1 235.50' 6,675 cf Custom Stage Data (Prismaticlisted below (Recalc)

Elevation Surf Area Voids Inc.Store Cum.Store

(feet) {sq-ft) (%) {cubic-feet) (cubic-feet)

235.50 8,140 350 0 0
236.08 8,140 30.0 1,416 1,416
236.33 8,140 25.0 509 1,925
237.33 8,140 40.0 3,256 5181
237.66 8,140 35.0 940 6,121
238.00 8,140 20.0 554 6,675

Device  Routing Invert  Outlet Devices

#1  Primary 236.00° 4.0" Vert. Orifice/Grate C= 0.600
#2 Discarded 0.00' 0.270 in/hr Exfiltration over Surface area

iscarded OutFiow Max=0.05 cfs @ 14.20 hrs HW=23553" (Free Discharge)
=Exfiltration (Exfiltration Controls 0.05 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=23550' (Free Discharge)
1=0rifice/Grate { Controls 0.00 cfs)

Pond PP-2: Storage Porous Parking Lot

Inflow Area = 0.392 ac, Inflow Depth > 2.26" for 2 YEAR event

Inflow = 0.15cfs @ 16.25 hrs, Volume= 0.074 af

Qutflow = 0.11cfs @ 14.85 hrs, Volume= 0.063 af, Atten= 31%, Lag= 0.0 min
Discarded = 011 cfs @ 14.85 hrs, Volume= 0.063 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=231.61"@ 18.51 hrs Surf Area= 17,055 sf Storage= 560 cf
Plug-Flow detention time=45.0 min calcuiated for 0.063 af (86% of inflow)
Center-of-Mass det. time=12.1 min ( 967.9 - 955.8)

Volume Invert Avail.Storage Storage Description
#1 231.50' 13,985 c¢f Custom Stage Data (Prismaticlisted below (Recalc)
Elevation SurfArea Voids Inc.Store Cum.Store
{feat) {sg-ft) {%) {cubic-feet) (cubic-feet)
231.50 17,055 35.0 0 0
232.08 17,055 300 2,968 2,968
232.33 17,055 25.0 1,066 4,034
233.33 17,055 400 6,822 10,856
233.66 17,055 35.0 1,970 12,825

234.00 17,055  20.0 1,160 13,985



Stow Center School-proposed-rev_030910 Type Il 24-hr 2 YEAR Rainfall=3.20"

Prepared by SMMA Page 13
HydroCAD® 7.10 s/n 000853 © 2005 HydroCAD Software Solutions LLC

Device Routing Invert  Outlet Devices

#1  Primary 232.00° 4.0" Vert. Orifice/Grate X 3.00 C=0.600
#2 Discarded 0.00" 0.276 in/hr Exfiltration over Surface area

iscarded QutFlow Max=0.11 cfs @ 14.85 hrs HW=231.53" (Free Discharge)
=Exfiltration (Exfiltration Controls 0.11 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=231.50" (Free Discharge)
1=0rifice/Grate { Controls 0.00 cfs)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-ind+Trans method - Pond routing by Stor-ind method

Subcatchment 1: Overland to Big Pond w/ Hartley Road  Runoff Area=335,882 sf Runoff Depth>2.13"
Flow Length=1,322" Tec=10.1 min CN=78 Runoff=17.82 cfs 1.367 af

Subcatchment 1-1: Proposed Bldg Runoff Area=55,875 sf Runoff Depth>3.96"
Tc=5.0 min CN=98 Runoff=5.68 cfs 0.424 af

Subcatchment 1-2A: Porous Pavement - Firelane Runoff Area=8,140 sf Runoff Depth>3.26"
Te=340.0 min CN=88 Runoff=0.10 ¢fs 0.051 af

Subcatchment 1-2B: Overland to Porous Pavement Runoff Area=10,805 sf Runoff Depth>1.77"
Tc=340.0 min  CN=81 Runoff=0.09 c¢fs 0.037 af

Subcatchment 1-3: Field & Plaza Runoff Area=51,878 sf Runoff Depth>2.38"
Flow Length=250" Tc=8.5min CN=81 Runoff=3.11cfs 0.236 af

Subcatchment 1-4: Bus Drive & Staff Parking Runoff Area=110,728 sf Runoff Depth>2.82"
Fiow Length=895' Tc=9.3 min CN=86 Runoff=7.72 cfs 0.597 af

Subcatchment 1-5: Lawn Area Runoff Area=18,126 sf Runoff Depth>2.21"
Flow Length=100" Tc=8.6 min CN=79 Runoff=1.04 cfs 0.077 af

Subcatchment 2-1: Undeveloped Area Runoff Area=25,274 sf Runoff Depth>1.90"
Flow Length=151" Tc=4,7 min CN=75 Runoff=1.41 cfs 0.092 af

Subcatchment 2-2: Porous Parking Lot Runoff Area=17,066 sf Runoff Depth>3.26"
Te=340.0 min CN=88 Runoff=0.22 ¢fs 0.106 af

Subcatchment 2-3: Driveway & Service Area Runoff Area=70,841 sf Runoff Depth>3.11"
Te=5.0 min CN=88 Runoff=6.18 ¢fs 0.421 af

Subcatchment 2-4: Existing Building Runoff Area=21,620 sf Runoff Depth>3.96"
Te=5.0 min  CN=08 Runoff=2.20 cfs 0.164 af

Subcatchment 3: Runoff Area=12,395 sf Runoff Depth>2.64"
Tc=5.0 min CN=84 Runoff=0.94 cfs 0.063 af

Subcatchment 4: Runoff Area=33,5674 sf Runoff Depth=2.73"
Tc=5.0 min CN=85 Runoff=2.83 cfs 0.175 af

Subcatchment 5: Runoff Area=0.160 ac Runoff Depth>2.05"
Flow Length=65" Tc=5.2 min CN=77 Runoff=0.41 cfs 0.027 af

Subcatchment 6: Runoff Area=1.116 ac  Runoff Depth>3.01"
Te=5.0 min CN=88 Runoff=4.13 ¢fs 0.280 af
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Reach DP-1: Design Point 1 Inflow=17.82 cfs 1.367 af
Outflow=17.82 cfs 1.367 af

Reach DP-2: Design Point -2 Inflow=14.78 cfs 1.161 af
Outflow=14.78 cfs 1.161 af

Pond IA-1: Infiltration Area - 1 Peak Elev=234.07" Storage=25,265 cf Inflow=8.36 cfs 0.675 af
Discarded=0.08 c¢fs 0.083 af Primary=0.02 cfs 0.002 af Outflow=0.11 cfs 0.095 af

Pond lA-2: Infiltration Area-2 Peak Elev=231.23' Storage=4,621 cf Inflow=2.20 cfs 0.164 af
Discarded=0.01 cfs 0.017 af Primary=0.22 cfs 0.049 af Cutflow=0.24 cfs 0.066 af

Fond |A-3: Infiltration Area-3 Peak Elev=231.09" Storage=2,898 ¢f Inflow=1.04 cfs 0.077 af
Discarded=0.01 cfs 0.010 af Primary=0.00 c¢fs 0.000 af Outflow=0.01cfs 0.010 af

Pond PP-1: Storage Porous Firelane Peak Elev=236.20" Storage=1,657 cf Inflow=0.19 cfs 0.087 af
Discarded=0.05 cfs 0.035 af Primary=0.08 cfs 0.016 af Outflow=0.13 cfs 0.051 af

Pond PP-2: Storage Porous Parking Lot  Peak Elev=231.80" Storage=1,552 ¢f Inflow=0.22 cfs 0.106 af
Discarded=0.11 cfs 0.071 af Primary=0.00 cfs 0.000 af Outflow=0.11 cfs 0.071 af
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Runoff =

Subcatchment 1: Overland to Big Pond w/ Hartley Road

17.82cfs @ 12.15 hrs, Volume=

1.367 af, Depth> 2.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Type I 24-hr 10 YEAR Rainfali=4.50"

Area (sf) CN  Description
160,132 73 Woods
5362 87 Infield
20194 98 Pond
127,428 79 Lawn
6,121 87 Playground
5,400 98 Walkways
11,245 98 Pavement
335,882 78 Weighted Average
Tc Length Slope Velocity Capacity Description
(min) _ (feet) (fifft)  (fi/sec) (cfs)
0.9 50 0.0100 0.9 Sheet Flow, Hartley Road
Smooth surfaces n=0.011 P2= 3.20"
0.8 200 0.0400 4.1 Shaliow Concentrated Flow, Hartley Road
Paved Kv= 20.3 fps
0.2 80 0.0200 6.4 5.04 Circular Channel (pipe),
Diam= 12.0" Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.013 Corrugated PE, smooth interior
50 310 0.0220 1.0 Shallow Concentrated Flow, Grass-lined swale behind parking
Short Grass Pasture Kv=7.0fps
3.2 682 0.0060 3.5 59.52 Channel Flow, Drainage Swale behind Tennis Courts
Area= 17.0 sf Perim= 19.5' r=0.87'
n= 0.030 Earth, grassed & winding
101 1,322 Total
Subcatchment 1-1: Proposed Bldg
Runoff = 568 cfs @ 12.07 hrs, Volume= 0.424 af, Depth> 3.96"

Runoff by SCS TR-20 method, UH=SCS§, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Type Il 24-hr 10 YEAR Rainfall=4.50"

Area (sf) CN Description
51,200 98 Conventional Roof
4,675 98 Green Roof (Assume Conv. for future expansion)
55,875 298 Weighted Average
Tc Length Slope Velocity Capacity Description
{(min)  {feet) (ft/'fty  (ft/sec) (cfs)
50 Direct Enfry,
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Subcatchment 1-2A: Porous Pavement - Firelane

Runoff = 0.10cfs @ 16.24 hrs, Volume= 0.051 af, Depth> 3.26"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type ill 24-hr 10 YEAR Rainfali=4.50"

Area (sf) CN Description
8,140 88 Firelane Porous Pavement

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

340.0 Direct Entry,

Subcatchment 1-2B: Overland to Porous Pavement

Runoff = 0.09cfs @ 16.60 hrs, Volume= 0.037 af, Depth> 1.77"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type [l 24-hr 10 YEAR Rainfall=4.50"

Area (sf) CN Description

1,050 98 Walkways
9,755 79 50-75% Grass cover, Fair, HSG C

10,805 81 Weighted Average

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

340.0 Direct Entry,

Subcatchment 1-3: Field & Plaza

Runoff = 311cfs@ 12.14 hrs, Volume= 0.236 af, Depth> 2.38"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 YEAR Rainfall=4.50"

Area(sf) CN Description

43,241 79 50-75% Grass cover, Fair, HSG C
5,362 87 Infield
3,275 98 Walkways

51,878 81 Weighted Average

Tc Length Slope Velocity Capacity Description

(miny  (feet) (ft/ffty (ft/sec) (cfs)
56 50 0.0200 0.1 Sheet Flow,
Grass: Short n=0.150 P2= 3.20"
39 200 0.0150 0.9 Shatlow Concentrated Fiow,

Short Grass Pasture Kv= 7.0 fps

9.5 250 Total
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Subcatchment 1-4: Bus Drive & Staff Parking

Runoff = 7.79cfs @ 12.13 hrs, Volume= 0.597 af, Depth> 2.82"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type ill 24-hr 10 YEAR Rainfali=4.50"

Area (sf) CN Description
15,900 73 Woods
37,787 898 Paved areas

7,880 98 Walkway
49,161 79 Lawn

110,728 86 Weighted Average

Tc Length Siope Velocity Capacity Description
(min) __ (feetf) (ft/ft)  (ft/sec) {cfs)

56 50 0.0200 0.1 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
0.3 30 0.1300 1.8 Shallow Concentrated Flow,
Woodiand Kv= 5.0 fps
0.6 106 0.0350 2.8 Shallow Concentrated Flow,
Grassed Waterway Kv=15.0 fps
0.9 190 0.0050 3.7 4.57 Circular Channei (pipe},

Diam=15.0" Area= 1.2 sf Perim=3.9' r=0.31"
n=0.013 Corrugated PE, smoocth interior

1.8 450 0.0050 4.2 7.43 Circular Channel (pipe),
Diam= 18.0" Area= 1.8 sf Perim=4.7" r=0.38
n=0.013 Corrugated PE, smoocth interior

0.1 75 0.0100 9.9 48.47 Circular Channel (pipe),
Diam= 30.0" Area= 4.9 sf Perim=7.9' r= 0.63'
n=0.011 Concrete pipe, straight & clean

9.3 895 Total
Subcatchment 1-5: Lawn Area

Runoff = 1.04cfs @ 12.12 hrs, Volume= 0.077 af, Depth> 2.21"

Runoff by 8CS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lil 24-hr 10 YEAR Rainfall=4.50"

Area (sf) CN Description
18,126 79 Lawn

Tc Length Slope Velocity Capacity Description

{min)  (feet) (f/fy  (fi/sec) (cfs)
74 50 0.0100 G.1 Sheet Flow,
Grass: Short n= 0.150 P2= 3.20"
1.2 50 0.0100 0.7 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

3.6 100 Total
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Subcatchment 2-1: Undeveloped Area

Runoff = 1.41cfs @ 12.07 hrs, Volume= 0.092 af, Depth> 1.90"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type il 24-hr 10 YEAR Rainfali=4.50"

Area (sf) CN Description
15,671 73 Woods
9,703 79 Lawn
25,274 75  Weighted Average

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

3.7 50 0.0560 0.2 Sheet Flow,
Grass: Short n=0.150 P2= 3.20"
1.0 101 0.0120 1.8 Shallow Concentrated Flow,

Unpaved Kv=16.1fps

4.7 151 Total
Subcatchment 2-2: Porous Parking Lot

Runoff = 0.22cfs @ 16.24 hrs, Volume= 0.106 af, Depth> 3.26"

Runoff by SCS TR-20 method, UH=5CS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 YEAR Rainfall=4.50"

Area (sf) CN Description
17,055 98 Porous Pavement

Tc Length Slope Velocity Capacity Description
(min) ___ (feet) (ft/it)  (ft/sec) (cfs)
340.0 Direct Entry, Proportional to UNH data (18" Base)

Subcatchment 2-3: Driveway & Service Area

Runoff = 6.18 cfs @ 12.07 hrs, Volume= 0.421 af, Depth> 3.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10 YEAR Rainfall=4.50"

Area (sf}  CN  Description
23,825 98 [Paved areas
12,570 98 Walkway
576 98 Maintenance Building
33,870 79  50-75% Grass cover, Fair, HSG C

70,841 89 Weighted Average
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Tc Length Slope Velocity Capacity Description
{(min)  (feet) (ft/fty  (ftYsec) {cfs)

50 Direct Entry,
Subcatchment 2-4: Existing Building
Runoff = 220 cfs @ 12.07 hrs, Volume= 0.164 af, Depth> 3.96"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lil 24-hr 10 YEAR Rainfall=4.50"

Area (sf) CN Description

21,620 98 Ex & New Building

Tc Length Slope Velocity Capacity Description
fmin)  (feet) (ft/fty  (ft/sec) {cfs)

5.0 Direct Entry,
Subcatchment 3:
Runoff = 094 cfs@ 12.08 hrs, Volume= 0.063 af, Depth> 2.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type il 24-hr 10 YEAR Rainfali=4.50"

Area (sf) CN Description

2775 98 Pavement
735 98 Walkways
8,885 79 B0-75% Grass cover, Fair, HSG C

12,395 84 Weighted Average

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

5.0 Direct Entry,
Subcatchment 4:
Runoff = 263 cfs @ 12.07 hrs, Volume= 0.175 af, Depth> 2.73"

Runoff by SCS TR-20 method, UM=8SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Hll 24-hr 10 YEAR Rainfall=4.50"

Area (sf) CN Description

765 73  Woods
22,721 79 Lawn
2,115 98 Paved areas
1,765 98  Walkway
6,208 98 Building

33,574 85 Weighted Average
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Tc Length Slope Velocity Capacity Description

(min)  {feet) (/i) (fi/sec) {cfs)
50 Direct Entry,
Subcatchment 5:
Runoff = 0.41cfs @ 12.08 hrs, Volume= 0.027 af, Depth> 2.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type ill 24-hr 10 YEAR Rainfali=4.50"

Area (ac) CN Description

0.066 73  Woods
0.094 79 lLawn

0.160 77 Weighted Average

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

5.1 50 0.0250 0.2 Sheet Flow,
Grass: Short n=0.150 P2= 3.20"
01 15 0.0310 2.8 Shaliow Concentrated Fiow,
Unpaved Kv=16.1fps
52 65 Total
Subcatchment 6:
Runoff = 413 cfs @ 12.07 hrs, Volume= 0.280 af, Depth> 3.01"

Runoff by SCS TR-20 method, UM=8CS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lil 24-hr 10 YEAR Rainfall=4.50"

Area (ac) CN Description
0.088 98 Fire Station Bidg
0.452 98 Paved areas
0.566 79  Lawn
1.116 88 Weighted Average

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

Reach DP-1: Design Point 1

Inflow Area = 7.711 ac, Inflow Depth > 2.13" for 10 YEAR event
Inflow = 17.82 cfs @ 12.15 hrs, Volume= 1.367 af
Outflow = 17.82c¢fs @ 12.15 hrs, Volume= 1.367 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans meathod, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Reach DP-2: Design Point -2

Inflow Area = 8.961 ac, Inflow Depth > 1.55" for 10 YEAR event
Inflow = 1478 cfs @ 12.10 hrs, Volume= 1.161 af
Outflow = 1478 cfs @ 12.10 hrs, Volume= 1.161 af, Atten= 0%, L.ag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Pond IA-1: Infiltration Area - 1

Inflow Area = 2.909 ac, Inflow Depth > 2.78" for 10 YEAR event

Inflow = 836cfs@ 12.08 hrs, Volume= 0.675 af

Outfflow = 011cfs@ 20.00 hrs, Volume= 0.095 af, Atten= 99%, Lag= 474.6 min
Discarded = 0.08cfs@ 7.45 hrs, Volume= 0.093 af

Primary = 0.02cfs @ 20.00 hrs, Volume= 0.002 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Peak Elev=234.07' @ 20.00 hrs Surf.Area= 12,960 sf Storage= 25,265 cf
Plug-Flow detention time=247.5 min calculated for 0.095 af (14% of inflow)
Center-of-Mass det. time=25.4 min (789.0 - 763.6 )

Volume invert Avail.Storage  Storage Description

#1 232.00 36,547 cf 48.00'W x 270.00°L x 3.00'H Prismatoid
38,880 cf Overall x 94.0% Voids

Davice Routing Invert Qutlet Devices

#1  Discarded 0.00" 0.270 in/hr Exfiltration over Surface area
#2  Primary 234.00" 12.0" Vert. Orifice/Grate C= 0.600

iscarded QutFlow Max=0.08 cfs @ 7.45 hrs HW=232.03" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.08 cfs)

Primary OutFlow Max=0.02 cfs @ 20.00 hrs HW=234.07' (Free Discharge)
2=0rifice/Grate (Orifice Controls 0.02 cfs @ 0.9 fps)

Pond [IA-2: Infiltration Area-2

Inflow Area = 0.496 ac, Inflow Depth > 3.96" for 10 YEAR event

Inflow = 220cfs@ 12.07 hrs, Volume= 0.164 af

Cutflow = 024 cfs@ 12.73 hrs, Volume= 0.066 af, Atten= 89%, Lag= 39.6 min
Discarded = 0.01cfs@ 5.90 hrs, Volume= 0.017 af

Primary = 0.22cfs@ 12.73 hrs, Volume= 0.049 af

Routing by Stor-ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=231.23'@ 12.73 hrs Surf.Area= 2,205 sf Storage= 4,621 cf
Plug-Flow detention time=232.7 min calculated for 0.066 af (40% of inflow)
Center-of-Mass det. time=115.9 min ( 850.9-735.0)
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Volume invert Avail.Storage  Storage Description

#1 229.00' 6,218 ¢f 21.00'W x 105.00'L x 3.00'H Prismatoid
6,615 cf Overall x 94.0% Voids

Device Routing Invert  Outlet Devices

#1 Discarded 0.00' 0.270 in/hr Exfiltration over Surface area
#2  Primary 231.00' 12.0" Vert. Orifice/Grate C= 0.600

Discarded QutFlow Max=0.01 cfs @ 5.90 hrs HW=229.03"' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.01 cfs)

Primary OutFlow Max=0.22 cfs @ 12.73 hrs HW=231.23"' (Free Discharge)
2=0Orifice/Grate (Orifice Controls 0.22 cfs @ 1.6 fps)

Pond IA-3: Infiltration Area-3

Inflow Area = 0.416 ac, Inflow Depth > 2.21" for 10 YEAR event

Inflow = 1.04 cfs @ 12.12 hrs, Volume= 0.077 af

Outflow = 0.01cfs@ 10.75 hrs, Volume= 0.010 af, Atten= 99%, Lag= 0.0 min
Discarded = 0.01cfs @ 10.75 hrs, Volume= 0.010 af

Primary = 0.00cfs @ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=231.09'@ 20.00 hrs Surf Area= 1,944 sf Storage= 2,898 cf
Plug-Flow detention time=230.0 min calculated for 0.010 af (13% of inflow)
Center-of-Mass det. time=104.1 min ( 899.1 - 795.1)

Volume Invert Avail.Storage _Storage Description

#1 229.50' 5482 cf 18.00'W x 108.00'L. x 3.00'H Prismatoid
5,832 cf Overall x 94.0% Voids

Device Routing invert Qutlet Devices

#1  Discarded 0.00" 0.270 in/hr Exfiltration over Surface area
#2  Primary 232.50' 12.0" Vert. Orifice/Grate C= 0.600

Discarded OutFlow Max=0.01 cfs @ 10.75 hrs HW=229.54' (Free Discharge)
T 1=Exfiltration (Exfiltration Controls 0.01 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=229.50' (Free Discharge)
t 2=0rifice/Grate ( Controls 0.00 cfs)

Pond PP-1: Storage Porous Firelane

Inflow Area = 0.435 ac, Inflow Depth > 241" for 10 YEAR event

Inflow = 019cfs @ 16.26 hrs, Volume= 0.087 af

Outflow = 0.13cfs @ 18.67 hrs, Volume= 0.051 af, Atten= 30%, Lag= 144.4 min
Discarded = 0.05cfs @ 13.55 hrs, Volume= 0.035 af

Primary = 0.08 cfs @ 18.67 hrs, Volume= 0.016 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev= 236.20'@ 18.67 hrs Surf Area= 8,140 sf Storage= 1,657 cf
Plug-Flow detention time=109.2 min calculated for 0.051 af (58% of inflow)
Center-of-Mass det. time=20.0 min ( 992.7 - 972.6))

Volume Invert  Avail.Storage Storage Description
#1 235.50' 6,675 cf Custom Stage Data (Prismatic).isted below (Recalc)
Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sg-ft) (%) (cubic-feet) {cubic-feet)
23550 8,140 35.0 0 0
236.08 8,140 30.0 1,418 1,416
236.33 8,140 25.0 509 1,925
237.33 8,140 40.0 3,256 5,181
237 .66 8,140 35.0 940 6,121
238.00 8,140 20.0 554 8,675
Device Routing invert Outlet Devices

#1  Primary 236.00' 4.0" Vert. Orifice/Grate C= 0.600
#2  Discarded 0.00" 0.270 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.05 cfs @ 13.55 hrs HW=235.53" (Free Discharge)
2=Exfiltration (Exfiltration Controls 0.05 cfs)

Primary OutFlow Max=0.08 cfs @ 18.67 hrs HW=236.20" (Free Discharge)
1=0rifice/Grate (Orifice Controls 0.08 cfs @ 1.5 fps)

Pond PP-2: Storage Porous Parking Lot

Inflow Area = 0.392 ac, Inflow Depth > 3.26" for 10 YEAR event

Inflow = 0.22cfs @ 16.24 hrs, Volume= 0.106 af

Qutflow = 011cfs@ 14.15 hrs, Volume= 0.071 af, Atten=52%, Lag= 0.0 min
Discarded = 0.11cfs @ 14.15 hrs, Volume= 0.071 af

Primary = 0.00cts@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=231.80'@ 19.79 hrs Surf.Area= 17,055 sf Storage= 1,552 cf
Plug-Flow detention time=68.2 min calculated for 0.071 af (67% of inflow)
Center-of-Mass det. time=(not calculated: outflow precedes inflow)

Volume Invert Avall Storage  Storage Description
#1 231.50' 13,985 cf Custom Stage Data (Prismaticlisted befow (Recalc)
Elevation Surf. Area Voids Inc.Store Cum.Store
{feet) (sq-ft) {%) {cubic-feet) (cubic-feet)
231.50 17,055 35.0 0 0
232.08 17,055 30.0 2,968 2,968
232.33 17,055 250 1,066 4,034
233.33 17,055 40.0 6,822 10,856
233.66 17,055  35.0 1,970 12,825

234.00 17,0556 20.0 1,160 13,885
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Device Routing Invert Qutlet Devices

#1  Primary 232.00' 4.0" Vert. Orifice/Grate X 3.00 C= 0.600
#2 Discarded 0.00" 0.270 in/hr Exfiltration over Surface area

iscarded OutFlow Max=0.11 cfs @ 14.15 hrs HW=231.53"' (Free Discharge}
2=Exfiltration (Exfiltration Controls 0.11 cfs)

Primary OutFlow Max=0.00 ¢fs @ 5.00 hrs HW=231.50" (Free Discharge)
* 1=0rifice/Grate ( Controls 0.00 cfs)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-ind+Trans method - Pond routing by Stor-ind method

Subcatchment 1: Overland to Big Pond w/ Hartley Road  Runoff Area=336,882 sf Runoff Depth>3.76"
Flow Length=1,322' Tc=10.1 min CN=78 Runoff=31.25cfs 2.419 af

Subcatchment 1-1: Proposed Bldg Runoff Area=55,875 sf Runoff Depth>5.78"
Te=b.0 min CN=98 Runoff=8 23 cfs 0.618 af

Subcatchment 1-2A: Porous Pavement - Firelane Runoff Area=8,140 sf Runoff Depth>4.80"
Te=340.0 min  CN=88 Runoff=0.15 c¢fs 0.075 af

Subcatchment 1-2B: Overiand to Porous Pavement Runoff Area=10,805 sf Runoff Depth>3.10"
Te=340.0 min  CN=81 Runoff=0.15 ¢fs 0.064 af

Subcatchment 1-3: Field & Plaza Runoff Area=51,878 ¢f Runoff Depth>4.08"
Flow Length=250" T¢=8.5 min CN=81 Runoff=5.25 cfs 0.404 af

Subcatchment 1-4: Bus Drive & Staff Parking Runoff Area=110,728 sf Runoff Depth>4.61"
Flow Length=895' Tc=8.3 min CN=86 Runoff=12.44 cfs 0.976 af

Subcatchment 1-5; Lawn Area Runoff Area=18,126 sf Runoff Depth>3.87"
Flow Length=100" Tc=8.6 min CN=79 Runoff=1.81cfs 0.134 af

Subcatchment 2-1: Undeveloped Area Runoff Area=25,274 sf Runoff Depth>3.47"
Flow Length=151" Tc=4.7 min CN=75 Runoff=2.57 cfs 0.168 af

Subcatchment 2-2: Porous Parking Lot Runoff Area=17,065 sf Runoff Depth>4.80"
Te=340.0 min CN=98 Runoff=0.32 cfs 0.157 af

Subcatchment 2-3: Driveway & Service Area Runoff Area=70,841 sf Runoff Depth>4.94"
Te=5.0 min CN=88 Runoff=9.56 cfs 0.669 af

Subcatchment 2-4: Existing Building Runoff Area=21,620 sf Runoff Depth>5.78"
Te=6.0min CN=98 Runoff=3.18 cfs 0.239 af

Subcatchment 3: Runoff Area=12,395 sf Runoff Depth>4.40"
Tc=5.0 min CN=84 Runoff=1.54 cfs 0.104 af

Subcatchment 4: Runoff Area=33,574 sf Runoff Depth>4.51"
Tc=5.0 min CN=85 Runoff=4.24 c¢fs 0.289 af

Subcatchment 5: Runoff Area=0.160 ac Runoff Depth>3.67"
Flow Length=65' Tc=5.2 min CN=77 Runoff=0.73 cfs 0.049 af

Subcatchment 6: Runoff Area=1.116 ac Runoff Depth>4.83"
Te=5.0 min CN=88 Runoff=6.46 cfs 0.449 af
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Reach DP-1: Design Point 1 Inflow=31.25 cfs 2.419 af
Outflow=31.25 cfs 2.419 af

Reach DP-2: Design Point -2 Inflow=24.21 cfs 2.288 af
Outflow=24.21 cfs 2.288 af

Pond IA-1: Infiltration Area - 1 Peak Elev=234.46' Storage=29,956 cf Inflow=12.86 c¢fs 1.080 af
Discarded=0.08 cfs 0.096 af Primary=0.81 ¢fs 0.344 af Outflow=0.89 cfs 0.440 af

Pond IA-2: Infiltration Area-2 Peak Elev=231.61" Storage=5412 cf Inflow=3.18 cfs 0.239 af
Discarded=0.01 cfs 0.017 af Primary=1.34 cfs 0.123 af Outflow=1.35cfs 0.140 af

Pond IA-3: Infiltration Area-3 Peak Elev=232.42' Storage=5,340cf Inflow=1.81cfs 0.134 af
Discarded=0.01 ¢fs 0.012 af Primary=0.00 cfs 0.000 af Outflow=0.01 cfs 0.012 af

Pond PP-1: Storage Porous Firelane Peak Elev=236.38"' Storage=2,089 cf Inflow=0.30 ¢fs 0.139 af
Discarded=0.05 cfs 0.040 af Primary=0.19 cfs 0.057 af Outflow=0.24 cfs 0.097 af

Pond PP-2: Storage Porous Parking Lot  Peak Elev=232.09' Storage=3,021 cf Inflow=0.32 ¢fs 0.157 af
Discarded=0.11 ¢fs 0.080 af Primary=0.06 cfs 0.008 af Qutflow=0.17 cfs 0.088 af
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Runoff =

Subcatchment 1: Overland to Big Pond w/ Hartley Road

31.25c¢fs @ 12.14 hrs, Volume= 2.419 af, Depth> 3.76"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Hll 24-hr 100 YEAR Rainfall=6.50"

Area (sf) CN Description
160,132 73 Woods
5362 87 Infield
20,194 98 Pond
127,428 79  Lawn
6,121 87 Playground
5400 98 Walkways
11,245 98 Pavement
335,882 78 Weighted Average
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ftit)  {(ft/sec) (cfs)
0.9 50 0.0100 0.9 Sheet Flow, Hartley Road
Smooth surfaces n=0.011 P2=3.20"
0.8 200 0.0400 4.1 Shallow Concentrated Flow, Hartley Road
Paved Kv=20.3fps
0.2 80 0.0200 6.4 5.04 Circular Channel (pipe),
Diam= 12.0" Area= 0.8 sf Perim= 3.1' r= 0.25'
n=0.013 Corrugated PE, smooth interior
5.0 310 0.0220 1.0 Shallow Concentrated Flow, Grass-lined swale behind parking
Short Grass Pasture Kv=7.0 fps
32 682 0.0060 3.5 59.52 Channel Flow, Drainage Swale behind Tennis Courts
Area= 17.0 sf Perim= 19.5' r= 0.87'
n=0.030 Earth, grassed & winding
101 1,322 Total
Subcatchment 1-1: Proposed Bldg
Runoff = 823 cfs @ 12.07 hrs, Volume= 0.618 af, Depth> 5.78"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 YEAR Rainfall=6.50"

Area{sf) CN Description
51,200 88 Conventional Roof
4675 98 Green Roof (Assume Conv. for future expansion)
55,875 898 Weighted Average
Tc Length Slope Velocity Capacity Description

(min)  {feel)

(ft/ft)  (ft/sec) {cfs)

50

Direct Entry,
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Subcatchment 1-2A: Porous Pavement - Firelane

Runoff = 0.15cfs @ 16.24 hrs, Volume= 0.075 af, Depth> 4.80"

Runoff by SC8 TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Ili 24-hr 100 YEAR Rainfall=6.50"

Area (sf) CN Description
8,140 88 Firelane Porous Pavement

Te Length Slope Velocity Capacity Description
(min)  (feet) (ftft)  (ft/sec) {cfs)
340.0 Direct Entry,

Subcatchment 1-2B: Overland to Porous Pavement

Runoff = 0.16cfs @ 16.27 hrs, Volume= 0.064 af, Depth> 3.10"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type i 24-hr 100 YEAR Rainfali=6.50"

Area (sf) CN Description

1,050 98 Walkways
9,755 79 50-75% Grass cover, Fair, HSG C

10,805 81 Weighted Average

Tc lLength Slope Velocity Capacity Description
(min)  (feet) {ftift)  (ft/sec) {cfs)
340.0 Direct Entry,

Subcatchment 1-3: Field & Plaza

Runoff = 5.25cfs @ 12.13 hrs, Volume= 0.404 af, Depth> 4.08"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt{= 0.05 hrs
Type lll 24-hr 100 YEAR Rainfall=6.50"

Area (sfy CN Description
43,241 79  50-75% Grass cover, Fair, HSG C
5,362 87 infield
3,275 98 Walkways

51,878 81 Weighted Average

Tc lLength Slope Velocity Capacity Description

(min}  (feet) (ftift)  (ft/sec) {cfs)
586 50 0.0200 0.1 Sheet Flow,
Grass: Short n= 0,150 P2= 3.20"
3.9 200 0.0150 0.9 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

9.5 250 Total
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Subcatchment 1-4: Bus Drive & Staff Parking

Runoff

il

1244 cfs @ 12.13 hrs, Volume= 0.976 af, Depth> 4.61"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 YEAR Rainfali=6.50"

Area (sf) CN Description
15,800 73 Woods
37,787 98 Paved areas
7,880 98 Walkway
49,161 79 Lawn
110,728 86 Weighted Average

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

58 50 0.0200 0.1 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
0.3 30 0.1300 1.8 Shallow Concentrated Flow,
Woodland Kv=5.0fps
08 100 0.0350 2.8 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
0.9 180 0.0050 3.7 457 Circular Channel (pipe),

Diam= 15.0" Area= 1.2 sf Perim= 3.9" r= 0.31
n=0.013 Corrugated PE, smooth interior

1.8 450 0.0050 4.2 7.43 Circular Channei (pipe),
Diam= 18.0" Area= 1.8 sf Perim=4.7" r=0.38'
n=0.013 Corrugated PE, smooth interior

0.1 75 0.0100 9.9 48.47 Circular Channel (pipe),
Diam= 30.0" Area= 4.8 sf Perim=7.9' r=0.63
n=0.011 Concrete pipe, straight & clean

9.3 895 Total
Subcatchment 1-5: Lawn Area

Runoff = 1.81cfs@ 12.12 hrs, Volume= 0.134 af, Depth> 3.87"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, di= 0.05 hrs
Type 1l 24-hr 100 YEAR Rainfall=8.50"

Area (sfh CN Description
18,126 79 Lawn

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

7.4 50 0.0100 0.1 Sheet Flow,
Grass: Shot n=0.150 P2=3.20"
1.2 50 0.0100 0.7 Shallow Concentrated Flow,

Short Grass Pasture Kv=7.0 fps

8.6 100 Total
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Subcatchment 2-1: Undeveloped Area

Runoff = 257 cfs@ 12.07 hrs, Volume= 0.168 af, Depth> 3.47"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 YEAR Rainfall=6.50"

Area (sf) CN Description

15,571 73  Woods
9,703 79  Lawn

25274 75 Weighted Average

Tc length Slope Velocity Capacity Description
(min)  (feet) (fi/fty  (ft'sec) (cfs)

3.7 50 0.0560 0.2 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
1.0 101 0.0120 1.8 Shallow Concentrated Flow,

Unpaved Kv=16.1{ps

47 151 Total
Subcatchment 2-2: Porous Parking Lot

Runoff = 0.32cfs @ 16.24 hrs, Volume= 0.157 af, Depth> 4.80"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Ili 24-hr 100 YEAR Rainfall=6.50"

Area (sf) CN Description
17,055 98 Porous Pavement

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

340.0 Direct Entry, Proportional to UNH data (18" Base)

Subcatchment 2-3: Driveway & Service Area

Runoff = 956 cfs@ 12.07 hrs, Volume= 0.669 af, Depth> 4.94"

Runoff by SCS TR-20 method, UH=5CS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 YEAR Rainfall=6.50"

Area(sf) CN Description
23,825 98 Paved areas
12,570 98 Walkway
576 98 Maintenance Building
33,870 79 50-75% Grass cover, Fair, HSG C

70,841 89 Weighted Average
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Type Il 24-hr 100 YEAR Rainfall=6.50"

Page 32

Tc Length Slope Velocity Capacity Description
(min)  (feed) (ftft)  (ft/sec) {cfs)

50 Direct Entry,
Subcatchment 2-4: Existing Building
Runoff = 3.18cfs @ 12.07 hrs, Volume= 0.239 af, Depth> 5.78"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 YEAR Rainfall=6.50"

Area (sf) CN Description

21620 98 Ex & New Building

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

5.0 Direct Entry,
Subcatchment 3:
Runoff = 1.54 cfs @ 12.07 hrs, Volume= 0.104 af, Depth> 4.40"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 YEAR Rainfall=6.50"

Area (sf) CN Description

2,775 88 Pavement
735 98 Walkways
8,885 79 50-75% Grass cover, Fair, HSG C

12,395 84 Weighted Average

Tc Length Siope Velocity Capacity Description
(min} __ (feef) (ft/f)  (ft/sec) (cfs)

50 Direct Entry,
Subcatchment 4:
Runoff = 424 cfs @ 12.07 hrs, Volume= 0.289 af, Depth> 4.51"

Runoff by SCS TR-20 method, UH=5CS, Time Span= 5.00-20.00 hrs, di= 0.05 hrs
Type HI 24-hr 100 YEAR Rainfall=6.50"

Area (sf) CN Description

765 73  Woods
22,721 79 Lawn
2,115 98 Paved areas
1,765 98 Walkway
6,208 98 Building

33,574 85 Weighted Average
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Tc Length Slope Velocity Capacity Description
(min)  (feel) (fft)  (fi/sec) (cfs)
5.0 Direct Entry,

Subcatchment 5:

Runoff = 0.73cfs@ 12.08 hrs, Volume= 0.049 af, Depth> 3.67"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type ill 24-hr 100 YEAR Rainfall=6.50"

Area{ac) CN Description

0.066 73 Woods
0.084 79 Lawn

0160 77 Weighted Average

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

5.1 50 0.0250 0.2 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
0.1 15 0.0310 2.8 Shallow Concentrated Flow,

Unpaved Kv= 16.1fps

52 65 Total
Subcatchment 6:

Runoff = 6,46 cfs @ 12.07 hrs, Volume= 0.449 af, Depth> 4.83"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 YEAR Rainfall=6.50"

Area (ac) CN Description

0.098 98 Fire Station Bldg
0.452 98 Paved areas
0.566 79  Lawn

1116 88 Weighted Average

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

Reach DP-1: Design Point 1

Inflow Area = 7.711 ac, Inflow Depth > 3.76" for 100 YEAR event
Inflow = 3125cfs @ 12.14 hrs, Volume= 2.419 of
Outflow = 31.25cfs @ 12.14 hrs, Volume= 2.419 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Reach DP-2: Design Point -2

Inflow Area = 8.961 ac, Inflow Depth > 3.08" for 100 YEAR event
Inflow = 2421 cfs @ 12.10 hrs, Volume= 2.288 af
Quiflow = 2421 cfs @ 12.10 hrs, Volume= 2.288 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Pond IA-1: Infiltration Area - 1

Inflow Area = 2.909 ac, Inflow Depth > 4.46" for 100 YEAR event

Inflow = 12.86 cfs @ 12.09 hrs, Volume= 1.080 af

Qutflow = 0.88cfs @ 13.72 hrs, Volume= 0.440 af, Atten=93%, Lag= 98.0 min
Discarded = 0.08cfs@ 6.45 hrs, Volume= 0.096 af

Primary = 0.81cfs @ 13.72 hrs, Volume= 0.344 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Peak Elev= 234.46'@ 13.72 hrs Surf.Area= 12,960 sf Storage= 29,956 cf
Plug-Flow detention time=257.8 min calculated for 0.438 af (41% of inflow)
Center-of-Mass det. time=138.0 min { 806.7 - 768.7 )

Volume Invert  Avail Storage Storage Description

#1 232.00' 36,5647 cf  48.00'W x 270.00'L x 3.00'H Prismatoid
38,880 cf Qverall x 94.0% Voids

Device Routing Invert  Qutlet Devices

#1 Discarded 0.00" 0.270 in/hr Exfiltration over Surface area
#2  Primary 234.00" 12.0" Vert. Orifice/Grate C= 0.600

iscarded OutFlow Max=0.08 cfs @ 6.45 hrs HW=232.03' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.08 cfs)

Primary OutFlow Max=0.81 cfs @ 13.72 hrs HW=234.46" (Free Discharge)
*2=0Orifice/Grate (Orifice Controls 0.81 cfs @ 2.3 fps)

Pond IA-2: Infiltration Area-2

Inflow Area = 0.496 ac, Inflow Depth > 5.78" for 100 YEAR event

Inflow = 318 cfs @ 12.07 hrs, Volume= 0.239 af

Outflow = 1.35cfs @ 12.26 hrs, Volume= 0.140 af, Atten=58%, Lag=11.4 min
Discarded = 0.01cfs@ 5.50 hrs, Volume= 0.017 af

Primary = 1.34 cfs @ 12.26 hrs, Volume= 0.123 af

Routing by Stor-Ind metheod, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 231.61'@ 12.26 hrs Surf Area= 2,205 sf Storage= 5412 cf
Plug-Flow detention time=169.1 min calculated for 0.140 af (58% of inflow)
Center-of-Mass det. time=85.5 min ( 818.5-733.1)
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Volume invert Avail.Storage  Storage Description

#1 229.00' 6,218 c¢f 21.00'W x 105.00'L x 3.00'H Prismatoid
6,615 cf Qverall x 94.0% Voids

Device Routing invert  Qutlet Devices

#1  Discarded 0.00" 0.270 infhr Exfiltration over Surface area
#2  Primary 231.00° 12.0" Vert. Orifice/Grate C= 0.600

iscarded QutFlow Max=0.01 cfs @ 5.50 hrs HW=229.03' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.01 cfs)

Primary QutFlow Max=1.33 cfs @ 12.26 hrs HW=231.61" (Free Discharge)
T 2=0rifice/Grate (Orifice Controls 1.33 cfs @ 2.7 fps)

Pond IA-3: Infiltration Area-3

Inflow Area = 0.416 ac, Inflow Depth > 3.87" for 100 YEAR event

Inflow = 181cfs@ 12.12 hrs, Volume= 0.134 af

Cutflow = 0.01cfs@ 9.40 hrs, Volume= 0.012 af, Atten=99%, Lag= 0.0 min
Discarded = 001cfs@ 9.40 hrs, Volume= 0.012 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 232.42'@ 20.00 hrs Surf.Area= 1,944 sf Storage= 5,340 cf
Plug-Flow detention time=251.9 min calculated for 0.011 af (9% of inflow)
Center-of-Mass det. time=74.2 min ( 856.3 - 782.1 )

Volume Invert Avail.Storage Storage Description

#1 229 .50 5,482 cf 18.00'W x 108.00'L. x 3.00'H Prismatoid
5,832 cf Overall x 84.0% Voids

Device Routing Invert Qutlet Devices

#1 Discarded 0.00" 0.270 in/hr Exfiltration over Surface area
#2  Primary 232.50" 12.0" Vert. Orifice/Grate C= 0.600

Discarded OutFlow Max=0.01 cfs @ 9.40 hrs HW=229.54" (Free Discharge)
* _1=Exfiltration (Exfiltration Controls 0.01 cfs)

Primary QutFlow Max=0.00 cfs @ 5.00 hrs HW=229.560' (Free Discharge)
t_2=Orifice/Grate ( Controls 0.00 cfs)

Pond PP-1: Storage Porous Firelane

inflow Area = 0.435 ac, Inflow Depth > 3.83" for 100 YEAR event

inflow = 0.30cfs @ 16.26 hrs, Volume= 0.139 af

Outflow = 0.24 cfs @ 17.99 hrs, Volume= 0.097 af, Aften=19%, Lag= 104.0 min
Discarded = 0.05cfs@ 12.85 hrs, Volume= 0.040 af

Primary = 018 cfs@ 17.99 hrs, Volume= 0.057 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev= 236.38'@ 17.99 hrs Surf.Area= 8,140 sf Storage= 2,089 cf
Plug-Flow detention time=104.7 min calculated for 0.097 af (70% of inflow)
Center-of-Mass det. time=40.1 min ( 1,008.4 - 968.2 )

Volume Invert Avail.Storage  Storage Description
#1 235.50' 6,675 cf Custom Stage Data (PrismaticlListed below (Recalc)

Elevation Surf Area Voids Inc.Store Cum.Store

(feet) {sq-ft) (%) {(cubic-feet) {cubic-feet)

235.50 8,140 35.0 0 0
236.08 8,140 30.0 1,416 1,416
236.33 8,140 250 509 1,925
237.33 8,140 40.0 3,256 5,181
237.66 8,140 350 940 6,121
238.00 8,140 20.0 554 6,675

Device Routing Invert Qutlet Devices

#1  Primary 236.00' 4.0" Vert. Orifice/Grate C= 0.600
#2 Discarded 0.00" 0.270 in/hr Exfiltration over Surface area

iscarded OutFlow Max=0.05 cfs @ 12.85 hrs HW=235.53" (Free Discharge)
2=Exfiltration (Exfiltration Controls 0.05 cfs)

Primary OutFlow Max=0.19 cfs @ 17.99 hrs HW=236.38" (Free Discharge)
1=0rifice/Grate (Orifice Controls 0.19 cfs @ 2.2 fps)

Pond PP-2: Storage Porous Parking Lot

Infiow Area = (0.392 ac, Inflow Depth > 4.80" for 100 YEAR event

inflow = 0.32cfs @ 16.24 hrs, Volume= 0.157 af

Outflow = 017 cfs @ 19.46 hrs, Volume= 0.088 af, Atten=47%, lLag= 193.3 min
Discarded = 0.11cfs @ 13.50 hrs, Volume= 0.080 af

Primary = 006 cfs @ 19.46 hrs, Volume= 0.008 af

Routing by Stor-ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 232.09' @ 19.46 hrs Surf.Area= 17,055 sf Storage= 3,021 cf
Plug-Flow detention time=91.6 min calculated for 0.087 af (56% of inflow)
Center-of-Mass det. time= (not calculated: outflow precedes inflow)

Volume Invert Avail. Storage  Storage Description
#1 231.50' 13,085 ¢f Custom Stage Data (Prismatic).isted below (Recalc)
Elevation Surf Area Voids inc.Store Cum.Store
(feet) {sq-f) {%) (cubic-feet) {cubic-feet)
231.50 17,055 35.0 0 0
232.08 17,055 300 2,968 2,068
232.33 17,055 25.0 1,066 4,034
233.33 17,055  40.0 6,822 10,856
233.66 17,085 350 1,970 12,825

234.00 17,055 200 1,160 13,885
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Device Routing Invert Qutlet Devices

#1  Primary 232.00' 4.0" Vert. Orifice/Grate X 3.00 C= 0.600
#2 Discarded 0.00' 0.27¢ in/hr Exfiltration over Surface area

iscarded QutFlow Max=0.11 cfs @ 13.50 hrs HW=231.53" (Free Discharge)
2=Exfiltration (Exfiltration Controls 0.11 cfs)

Primary OutFlow Max=0.06 cfs @ 19.46 hrs HW=232.09' (Free Discharge)
1=0rifice/Grate (Orifice Controls 0.06 cfs @ 1.0 fps)



GUHUBIOUS [BILDUWLONAIT 10 JUSLT SSery

dNG BU) SIBIUS UDIYM
{3) dng snomausd wouy peos Buliewss sjenba.

EOOA HOOGLUSH SSEmLL0IS S3OSSER Wi Ty
PESCUsiY dINg AkBIoudolg 3 pEsSh B4 S0
1284UG UCHENDIED §8.L DOIBLU0INE-LON

016z ‘Aeniged) 21
vaws| Ag psiedald

jooyog Arejuswaly| 108[01 4
Jspuannnanusodwod

UIBI] JING 40 38IN0 %08 = |EAOUIBY SS L i2lo1
yoegz 1o} pajsidwon ag
0] SpaaN wio4 sjesedag
0z'o 000 0z0 000
O
=3
0z 0 000 0Zo 000 m o]
o O
=
: > : ; e
1FA] 000 0co 000 3 w
S 3
0Z'0 00°0 0Z'0 00°0 o O
= 3
S o
0z'¢ 08’0 00’} 0620 JUBLIBARY Shoiod W.,
o
=
(3-0) peoT (Q.0) perouiey PO SEN dINg
mc_cmmgwm Junowy SSl mc_tmyw [EAOLUBY S8l
4 = d o d

800Z ‘v Jew perewomny ‘| uossisp,

SueT 84 TUoHEO0M

‘pejadwlods Ajeonewoine aie SUINIOY JaLi0 pue [erowdy SS 1 'Psiosiss si dINg Jouy e
nuspy umoQ doiQq wol ding 10818g 7

nuay umoQ doig ajeAldy o3 1120 anig Lo yoie UWIN0D diNg U 'L

“SNOILDMHELSNI



UOHDBO IRILBWIUCHNUT O o Ssepy

dlng 24l SI3us yoium

{3) dINg snomasud woly peo| Buitiews) sjenbzy,

b IOA HOOUPUEH JREMLLOIS dTIOSSEY WOl L
RRsettld Jing Azeleudold it £35S0 50 1SN
1BBUS UOLBINOIED) QS POIBLIOINE-UON

oLoz ‘Aensgeyg|21e(
vinws|Ag pasedald

|ooyag faejusitag ub@_.o(mnm
Jgjuasnanonusoduod

uiell 4Ig 40 189130 %08 — ww.?QEwm wwu_.. {elC ]
yoeg 10} pojajdwon aq
0} spesN Wio4 ajeledag
02’0 000 0’0 600
O
o
gz'o 00°0 0Z°0 00’0 m ]
2o
020 00°0 02’0 000 m Wu
= 3
0Z'0 000 0Z'0 00°0 O 0O
m <
n 2
0Z°0 080 00’} 080 JUBHISARY SNOIOY w.
42
i
(3-Q)peo1 (Q.D) perowisy «PEOT] BEY dINg
Buiureway Junowly Sgl Buipelg |[BAOWSY Q|
| = ad O g

800Z ‘v BN \PEIRWIOINY 'L LOISIOA

1-107 Bupied snoicd .UCHEDOT

‘pete|duwios Alleajewoine sle suwnien 1Yo pue [eAQUIZY SS1 'Peios|as 8! JINg JouyY €
nuspy umog doi] woy ding 10818g 7

AUBN umeQ doig B1eAIRY 0} 80 9nig UO ¥oI2 ‘ulinjon dNg ul L

‘SNOILONYLSNI



UONDBIOIA 12JUBLILOHALT JO 1ac] 'SSBy

diNg 24} SIBJUS YdIuMm
() g snoasud woly peoy Buiniewar sjenba,

T JOA BO0GDURH JDIEMLLIOIS ¢ 3SSRIA
PasOUtd ging AEIRUdRe B pSEN B
1S8US BONBINHED SSL PaIgwDIng

0302 ‘Aenugey; 1912(])
viuws|.Ag paledaid

looyog Aejuswsiz| 10001
isjuspnonsodwoy

uiel) JING 40 180 %¥8 = |JEAOUIOY SS1 12101
yoeg 104 palpjdwon aq
0] SpaaN o ajetedsg
gL’0 600 810 000

O

=2
gL0 00°0 9’0 000 m —
o
= 0
310 55°0 120 120 oonoelg. O Py
auness] feysudoly - o
1270 vZ'0 $6°0 §Z'0 uiseg yoles O O
T
pepoon pue dwng dasg = o
S L]

S6°0 500 0oL SO0 %G - Buldsamg Joe4g w

_ D

P

(3-Q) peo (3.0) panowsy «PEOT] ey dINg
Bulutelay Junowyy ggi Bupes feAcwsy S
E g d 3 d

800Z ¥ el pajUIONY *L UOISIBA

2307 Bupiled ‘Jo-dosg sngl uoNB00

‘Paeidiod Ajeonewoine aie suwn(og Jeyio pue [eAcuIDy S5 ‘Peroslas sl dING J8liy ©
AUS UMO( doiq WoJ; Jing 108188 7

NUSIN UMOQ doi( sleAloy 0] |80 8Njg Uo ¥OI0 ‘UWNICD dING Ul *|

‘SNOILLONHLSNI



UONDEI0N 1@JUBLILOIAIT JO 18] "SSa THIA HOOQPURN IB12MILINLS 430558,
PasoUtid dING AJ21Dud0id 4 Pas

128US BOIZINDET §51 PRIBWIOL

SNE 34 s1elud yoium 010z ‘Aenigag| 3L
(3) cINg snoinsad wouy peoj Buugwss sienb3, YIRWS|'AG Daledsild

tooyog Auejuawe|z| 100/014
Jsjuananosodiuo

uiel] 4G J0 JIBRNO V8 = |PAOUWIDY SS 1 iejo}
yoeg Joj payajdon ag
0} spooN wWio4 sjeiedag

gio 000 910 00'0 o

8
gto 000 910 000 m -
& W
Ll €
810 650 L0 L0 songoely Q -0
jusuessi Aeyeudoid - for)
S 3
120 ¥Z'0 S6'0 sZ'0 uiseg ya3es O O
pepooH pue dung das(] m m
N  wom

5§60 00 001 S0°0 oG - Buidesmg Josng qUUu

O

P

(3-Q) peoT (3.0) porouisy Peo BEN dNg
mc_c_mEmm unowy SSl mcmtmym [EAQUIZY SS L
= 3 d 0 d

yo-doig uered} UONREDOT]

"PaISIAWOD AlleDljeWone Sie SULNOT JBUI0 PUB [BAOWSY SS | 'PBIoaes St NG 48Uy £
nusy umoQ doig woi JNg 10318S 7
nuspy umoq doig s1enoy 01 1133 8N|g UO ¥oII0 ‘ULUnion ANg Ui L

8002 v Jeiy parewioiny ‘| uoisiap ‘SNGILONHYLSNI



9 T9%8 swnopn 3512403y PRANDIY PIISTIPY SWNOA

927 WAUASN{PY JWNOA

2B /0T UONBII[H U 0] ealy SnoIALRdW]

oR /Gy 28ty snoaduil 1830}
Wawsnipy awnjoa a8ieydey

i £ 8ELY A2yl

H2eQT0 o) e sy 2aly snolnsadw) 12301
ON ANOY/SBUIUL LT0 1-28 5000 Yyaul 57°0 Z B ETO peOyY 18940 I8 UME] R BALID Aug ¥
ON moy/seyeul /7°0 H-38 ZO00 yaul 52°0 2 o8 300 pecy 1esln 0 3ALp X3 €|
STA inoy/ssysul /7°G -2 0T00 yaul 57°0 2 2B 050 Fuipying Sunsixg vz
oN NoY/satpul £z°0 Y28 2T00 yaul 5720 s 2B 580 ezejd 13 2318 SDIAISS ABMIAD LHEW -7
ON INOY/SaYsUl £2°0 =28 8000 Yol 570 2 28 6870 1UBWIARG SNI040 - 307 BubjiEg JOUSIA 7T
ON ANOY/SAYIUL £2°0 }-2E ZTO0 Yaul 57°Q 2 e ST eZEld B BUDRY 13815 ‘ABMBNLG SNE 7T
saj noy/sayoul £z2°0 U-2e ZO0'0 yaul g7 s a8 800 {2ze|d) woossse|D J0oRING 3 Pidiljieg £
sah anayfsausul £7°0 -2 0O00 Y g2°0 s 22 70 JUSLWBARY SNOI0 - BueBlid qz-T
SaA Anayfsaydul £7°0 1-28 #0000 yaul 520 3 a2 6T0 USLUIARY SNOIOJ - BUR|AI wZ-T
STA NOY/SaYoU £2°0 1W0e L20°0 Y SZ°0 2 OB 871 jo0y Buiping 1-T
UCHEIIUS 318y S|Mey Ay paunbay  101des yadsg 1ediey  adAj o a4y snonssduy Sealy JUSWYNREeIqnS

oy AlRynqL )

e3iy snowagd

MI
MYl

AG 33
1Ag 2R

SNOIEVINDTVD INMIOA 3D8VHEDNY
(T060 "ON o7 YIAING

Win TMOIS 100gDs Aeluawag Jo1uanAnonusodwoyg




SIy 12

EEL Y4
UMOPMEIQ 10} Bl

U L0 vZ-T
A £Z0 1-T
1Y S|Mmey

a1ey simey =y
(eaiy wonog){d)/Ad=auilg
SINOY 7/ UIYHM umopmes Ajisp

(PIOA %6} 3 € X 3 SOT X 3 TZ SUOISUBLIIQ T BAIY LOIRINIU]
(DIOA %U6) 3 € X3 04T X 1 8 SUOISUBLIIQ T B34y UOIRI LU

P 59ty P 1956 AY paunbay jejo}

IS 80Z°T 2 81T'S P vz0T Z B3y U

1S 096°TT 2 /psee P 1£5°8 T eauy "Jul
eaiy wumurmnm PepinCld AY AY _cm‘__s_umm

AT Ag oD

HYT :Ag oted

SNOLLYINDTVI FNNTOA 3DdYHD3Y
0Z060 "ON GOf VININS

VA ‘MO3S 100Y2S Asrluswa|3 Ja3uad/ananisoducd




Pompositticut/Center Elementary School, Stow, MA
SMMA Job No. 05020

WATER QUALITY VOLUME CALCULATIONS

Calcby:  JAH

Ck by: W

REQUIRED WATER QUALITY VOLUME

Site is located within the IWPA of the proposed drinking water well therefore is a critical area

WQV=1"x Impervious Area

wav 16,952 cf

Volume Provided in Infiltration Areas
42,765 cf
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Mound (Rectangle)

Spensorecd by MydraSGLVE ine

Aquifer Test Foram - main mentprum v Sookstore Search
Groundwater Mound Beneath Rectangular Recharge Area

Hantush (1967) presented the following equations For predicting the maximum height of the water table beneatfs a
rectangular recharge area:

? - B2 = 2,06 = (2w/K)MS*(0.5A/(4v0)12,0,58/(av)172) .. .. (1)
v=Kbis..... (2)
b= 0.5[h(0) + h{O] .. ... (3)

where h, is maximum height of moeund above aquifer base {i.e., maximum saturated thickness of aquifer beneath
recharge area); hi is initial height of water table above aquifer base (i.e., initial saturated thickness of aquifer); K and ¢

are hydraulic conductivity and storativity {specific yield) of aquifer, respectively; w is constant rate of percolation from
rectangular recharge area of length A and width B; [y is a constant of lingarization; and the function S* is an integral
expression (see Hantush 1967). The aquifer is unconfined and assumed te have infinite extent.,

If infiltration ends at time t=t;, Hantush (1967) apptied the principle of superposition to compute the decay of the
mound as follows:

hm2 . hjZ =2y - Z )L (4)

Equation (1) is nonlinear owing to the definition of b in Equation (3}; however, the sofution is readily obtained by
Ssuccessive approximation.

F Results of Groundwater Mounding Ca[culation-
Solution by Successive Approximation
Iteration b h.* % Change
1 8 8.49823854239692 6.22798177996153
2 8.24911927119846 8.50189777454082 4.30587129985227E-02
3 8.25094888727041 8.50192402243264 3.08729797837692E-04
4 8.25096201121632 8.50192421067808 2.21415112010961E-06
KiL/T} € h; [1] AL} B [L] wL/T] t[T] b (L]
0.25 0.16 8 165 21 0.0225 72 8.50192421067808

maximum water-table rise (h_, - h;) attime t = 72 i5 0.501924210678084
decay of mound computed after time t = 21

Return to Groundwater Mounding Calculator

Calculations since January 21, 2006:
24406

Groundwater Mounding Calculator developed by Glenn M. Duffield, HydroSOLVE, Ing.
Support for this page provided by Todd Engineers.

Click here for a benchmark for this calculator.

Hantush mounding calculations with contouring now available in AQTESOLV Pro.

Aquifer Tost Forum
Home | Forum | Bogkstore | Search | Contact
Authared by Glenn M. Duffield, developer of AQTESOLY
Privacy Pollcy | Trademark Infgrmation
Copyright ©@ 1998-2009 HydroSOLVE, Inc. All rights reserved.
Last modified: 01 March 2009

http://www.aqtesolv.com/forum/rmound.asp 3/10/2010
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Groundwater Mound Beneath Rectangular Recharge Area

Hantush {1967) presented the following equations for predicting the maximum height of the water table beneath a
rectangular recharge area:

T YW B YT ETIL t orre o

hy? - 2= 2, (8) = (2w/K)vES*(0.5A/() 2,058/ (av) V) ... . (1)
ve Kbfe ..., (2)
5= 0.5[h{0) + h{)] .. ... 3

where h _ is maximum height of mound above aquifer base {i.e., maximum saturated thickness of aquifer beneath
recharge area); h, is initial height of water table above aquifer base (i.e., initial saturated thickness of aquifer); K and ¢

are hydraulic conductivity and storativity {specific vield) of aquifer, respectively; w is constant rate of percofation from
rectangular recharge area of length A and width B; b is a constant of linearization; and the function 5* is an integral
expression (see Hantush 1967). The aquifer is unconfined and assumed to have infinite extent,

If infiltration ends at time t=t,, Hantush (1967) applied the principte of superposition to compute the decay of the

mound as follows:

hm2 B hi2 =200 -2t . (4)

Equation (1) is nonlinear owing to the definition of bin Equation (3); however, the solution is readily obtained by
successive approximation.

Results of Groundwater Mounding Caiculation

Solution by Successive Approximation
b b, * % Change

Iteration
1 8 9.74965616302769  21.8707020378461
2 8.87482808151384  9.84417231324317  0.96943059975696
3 8.92208615662158  9.84%09458485125 5.00018838705207E-02
4 B.92454729242563  9.84935044023403 2.59775536297635E-03
5 8.92467522011702 9.8493637380513  1.35012124347078E-04
6 8.92468186902565  9.84936442918794 7.01706892591858E-06
K [L/T] & h; {1.] A L] B [L] w[L/T] t[T] h, [t
0.25 0.16 8 270 48 0.0225 72 9.84936442918794

maximum water-table rise (h_ - h)) attime t = 72 is 1.84936442918794
i decay of mound computed after time t = 29

Return_to Groundwater Mounding Calculator

Calculations since January 21, 2006:
24405

Groundwater Mounding Calculator developed by Glenn M. Duffield, HydroSOQLVE, Inc.
Suppaort for this page provided by Todd Engineers.

Click here for a benchmark for this calculator.

Hantush mounding calculations with contouring now available in AQTESCLY Pro.

Aquifer Test Forum
Home | Forum | Bookstore § Search § Contact
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Privacy Policy | Trademark Information

Copyright @ 1998-2009 HydreSQLVE, Ing. All rights reserved.
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POMPOSITTICUT/CENTER ELEMENTARY SCHOOL

OPERATION AND MAINTENANCE PLAN
January 2010*
(Revised: March 2010)

Responsible Party

The Stow Elementary School Building Committee shall be the party responsible for adherence to
the DEP Stormwater Management Policy prior to completion of construction and until a
Certificate of Compliance is issued by the Conservation Committee. The Nashoba Regional School
District shall designate a Site Supervisor who shall assume responsibility for this maintenance plan,
post construction, after a Certificate of Compliance has been issued.

Maintenance Activities

The following site maintenance activities are required to maintain optimal pollutant attenuation by
the drainage system, A maintenance schedule follows in the next section,

+ Periodic inspection of all catch basins and area drains including grates, sumps, oil
separation hoods and outlets.

¢ Periodic inspection of the Water Quality Units (Stormceptors® or approved equal).

o Porous pavement vacuuming and standard pavement sweeping a minimum of two
times annually to minimize the introduction of pollutants into the drainage system.

¢ Periodic inspection of porous pavement areas.
¢ Periodic inspection of infiltration systems.

¢ Semi-annual inspection of all drainage outfalls on the site,

Post Construction - Long Term Maintenance Procedures

January through March {ongeing as appropriate)

Maintenance activities during the winter months are primarily limited to snow removyal
activities and removal of debris and trash throughout the site.

Snow removal operations will adhere 1o the Massachusetls Department of Environmentol
Protection — Bureau of Resowrce Protection Guidelines (dated March 8,2001). Snow will be
stockpiled as far away from resource areas as possible and removed as necessary under
larger snow events, Stockpiling snow in this manner will allow meltwater to enter the
drainage system and thereby receive pretreatment prior to discharging to receiving
resource areas, Snow and ice that has accumulated around catch basin grates will be
removed at this time.

Minimize the use of salt and sand on porous pavement arcas (one parking lot and fire
lane). Only use when sever icing of the pavement causes a safety hazard.



April 1 - April 30

1.

2.

May1-
1.

e

(13

el

Inspect all drainage outfalls for structural damage, cracks or obstructions:

¢  Obstructions shall be removed within 48 hours, or immediately if they present the
potential for local flooding or short-circuiting of drainage structures.

» Swtructural abnormalities or damage to drainage outfalls, etc. shall be reported
immediately to the Site Supervisor.

Vacuum and/or sweep paved areas after the final snow melt. Paved areas shall also be
vacuumed as necessary during the summer months. Do not use a street sweeper on porous
pavement areas (one parking lot and fire lane).

Remove all accumulated trash, litter and discarded materials from the site. No disposal of
muaterials will be permitted within any resource area. This prohibition includes, but is not
limited 1o, fill material; construction debris, grass clippings, collected leaves and cut
branches from landscaped areas.

May 30

Inspect all catchbasins, arca drains, oil water separators and Water Quality Units
{Stormceptors® or approved equal), for depth of sediment, obstructions, structural
damage or other indication of malfunction.

Clean all sumps if they are more than 1/2 full with sediment.

Clean Water Quality Units (Stormceptors® or approved equal)if approximately 10-inches
of material have accumulated in the sump.,

Remove all accumulated trash, litter and discarded materials from the site.

Inspect porous pavement areas (one parking lot and fire lane) after large rainstorms.
Check for localized ponding and clogging; jet wash clogged locations. Continue
throughout sumimer as necessary.

Inspect porous pavement for deterioration, spalling or persistent ponding. Do not reseal
or repave with impermeable materials. Contact a Professional Engineer for further
investigation,

Inspect infiltration systems (three systems) after large rainstorms and 72 hours afterwards.
If infiltration system does not completely drain within 72 hours contact a Professional
Engineer for further investigation. Continue throughout summer following rainstorms
greater than 17 in 24 hours.



June through September (monthly tasks)

1. Remove all accumulated wash, litter and discarded materials from the site.

2. Inspect all catch basins, area drains, and Water Quality Units (Stormeeptor® or equal), for
obstructions, structural damage or other indication of malfunction.

3. Inspect porous pavement areas (one parking lot and f{ire lane) after large rainstorms.
Check for localized ponding and clogging; jet wash clogged locations.

October through December

1. Inspect all drainage outfalls for structural damage, cracks or obstructions:

e  Obstructions shall be removed within 48 hours, or immediately if they present the
potential for local flooding or shortcircuiting of drainage structures.

¢ Structural abnormalities or damage to drainage outfalls, etc. shall be reported to the
Site Supervisor.

2. After leaf-fall but before frozen ground conditions:
¢ Inspect all catchbasins, area drains, and Water Quality Units (Stormceptors® or
approved equal), for depth of sediment, obstructions, structural damage or other
indication of malfunction.

s Clean all sumps if they are 1/2 full with sediment.

s Clean Water Quality Units (Stormeeptors® or approved equal) if approximately 10-
inches of material have accumulated in the sump.

* Remove any accumulated trash, litter and discarded materials from the site,

3. Sweep and/or vacuum paved areas after the last leaffall. Do not use a street sweeper on
porous pavement areas (two parking lots and fire lane).

4. After all snow fall events:

¢ Plow and stockpile snow outside of all resource areas. Remove in accordance with
DEP guidelines noted above.

e  (lear all drainage grates of snow and ice.



Reporting & Documentation

The Site Supervisor for the elementary school shall be responsible for maintaining an accurate Site
Maintenance Log. The Site Maintenance Log shall be located on-site and made available to the
Stow Conservation Commission upon request.

The Site Maintenance Log shall:

Document the completion of planned maintenance tasks.
Identify the person responsible for the completion of tasks.

Identify any outstanding problems, malfunctions or inconsistencies identified during
the course of routine maintenance.

The Site Supervisor shall be responsible for ensuring that the scheduled rasks are appropriately
completed as described in this plan and the Site Maintenance Log accurately represents activities
carried out as described in this plan.

Site Maintenance Log

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

Date of activity performed.

Specific maintenance task.

Structural components maintained, as identified on the Project Plans.
Staif person or contractor performing activity on behalf of the school.
Supervisor verification of maintenance activity.

Recommended additional maintenance task.

Means to document identified areas of concern, erosion or systems discrepancies
requiring attention.



SITE MAINTENANCE LOG
Pompositticut/Center Elementary School
Stow, Massachusetts

Dates of Inspection:
Inspector(s):

Goal of Inspection: Ensure the integrity and function of the stormwater management system
1o maintain optimal pollutant attenuation. Please refer to the attached Operations and
Maintenance Plan for specific information regarding inspection requirements.

Annual Inspection Schedule

Weekly Tasks — Winter Months

Maintenance activities during the winter months are primarily limited to snow removal activities
and remaval of debris and trash throughout the site.

Verify that snow stockpile locations are situated as far away from wetland resource areas
possible.

Remove snow and ice that has accumulated around drainage grates.
Remove all accumulated trash, litter and discarded materials from throughout the site.

Paved areas shall be swept after {inal snow melt.

Comments, Remedial Actdons Taken and Recommendations:



Weekly Tasks — Spring, Summer and Fall Months

Remove all accumulated trash, litter and discarded materials from throughout the site.

Comments, Remedial Actions Taken and Recommendations;

Menthly Tasks

Inspect all catch basins, area drains, oil/water separators and Water Quality Units
{Stormceptors® or approved equal) for depth of sediment, obstructions, structural
damage or other indication of malfunction.

Remove all accumulated trash, litter and discarded materials from throughout the site.

Comments, Remedial Actions Taken and Recommendations:

Quarterly Tasks

Clean Water Quality Units {Stormceptors® or approved equal) if approximately 10-inches
of material has accumulated in the sump.

Clean all catch basin sumps if they are 1/2 full (approximately 2-feet below outlet pipe)
with sediment or debris. Document amount of sediment observed (inches below cutlet
pipe) in comment section below. All material shall be trucked off-site and disposed of in
accordance with applicable regulations.

Paved areas shall be swept a mintmum of two times per year. Initially paved areas shall be

swept in the spring after final snow melt and again in the fall after the final leaf fall.
Sweeping shall occur as necessary during the summer months.

Comments, Remedial Actions Taken and Recommendations:
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STORMWATER POLLUTION PREVENTION PLAN

Development, implementation, and maintenance ofthe SWPPP will provide the general
contractor with the framework for reducing soil erosion and minimizing pollutants in storm water
during construction of the new Pompositticut/Center Elementary School project at 403 Great
Road, Stow Massachuseits. The SWPPP will:

= Define the characteristics of the site and the type of construction which will be
oceurring;

*  Describe the site plan for the development to be constructed and discuss the proposed
construction sequence;

= Describe the practices that will be implemented to control erosion and the release of
pollutants in storm water;

» Create an implementation schedule to ensure that the practices described in this SWPPP
are implemented and to evaluate the plan's effectiveness in reducing erosion, sediment,
and pollutant levels in storm water discharged from the site; and

* Describe the final stabilization/termination design to minimize erosion and prevent storm
water impacts after construction is complete.

SWPPP Content
This SWPPP includes the following:

» ldentification of the SWPPP coordinator’s duties;

»  Description of the existing site conditions including existing land use for the site (i.e.,
wooded areas, open grassed areas, pavement, buildings, efc.), soil types at the site, as
well as the location of surface waters which are located on or next to the site (wetlands,
streams, rivers, fakes, ponds, efc.);

= Identification of the body of water(s) which will receive runoff from the construction
site;

= ldentification of drainage areas and potential storm water contaminants;

*  Description of storm water management controls and various Best Management Practices
{(BMPs) necessary to reduce erosion, sediment and pollutants in storm water discharge;

v Description of the project’s monitoring plan and how controls will be coordinated with
construction activities; and a

= Description of the implementation schedule and provisions for amendment of the plan.



SWPPP Coordinator and Duties
The SWPP coordinator's duties include the following:

* Implement the SWPPP plan;

= QOversee maintenance practices identified as BMPs in the SWPPP;

= Implement and oversee employee training;

» Conduct or provide for inspection and monitoring activities;

= Identify other potential poilutant sources and make sure they are added to the plan;
» Identify any deficiencies in the SWPPP and make sure they are corrected; and

= Ensure that any changes in construction plans are addressed in the SWFPPP.

To aid in the implementation of the SWPPP plan, one or two individuals will be assigned as
SWPPP Coordinator(s). They will ensure that all housekeeping and monitoring procedures are
implemented as well as ensuring the integrity of the structural BMPs. Best management practices
(BMP) for erosion and sedimentation contro! include catch basin filters, hydroseeding, and
sequenced development. Construction BMPs must be maintained throughout construction.

In developing the proposed project certain measures will be implemented to minimizethe
impacts erosion and sedimentation could have on the surrounding resource areas. This section
addresses items that involve proper construction techniques, close surveillance of workmanship,
and immediate response to emergency situations. The owner and contractor must be prepared to
provide whatever reasonable measures are necessary to protect the environment during
construction and to stabilize all disturbed areas as soon as construction ends.



SITE DESCRIPTION

Existing Conditions

This Stormwater Pollution Prevention Plan is a comprehensive plan for mitigating and
controlling construction impacts associated with the renovation and addition to the existing
Center School at 403 Great Road, Stow MA.

The project site is approximately 15 acres and is shown as Stow Assessor’s Map U-9, Parcel 44.
The site is bordered to the south and west by residential properties, to the east by the Town of
Stow Fire Department and to the north by the Hale Middle School. The site consists of the
existing school building with associated parking and circulation accessed from Great Road. The
remaining portion of the site consists of existing ballfields, a playground and two tennis courts
north of the existing building. A perimeter wetland is located along the north and west edges of
the property and includes a small “finger” wetland that extends into the middle of the site behind
the existing tennis courts. The perimeter wetland system feeds into an existing large pond
(known locally as Clay Pond) in the northwest corner of the site.

The Project also includes the development of a portion of the Stow Fire Department property to
the east (approximately 3 acres) for secondary access to the site, staff parking and the wastewater
leaching field. The Fire Department property consists primarily of undeveloped wooded upland
and will be turned over to the school department.

Stormwater runoff from the site either flows overland to the perimeter wetland system or is
collected in a series of shallow catch basins located around the perimeter of the building. This
drainage system discharges directly to a small off-site pond.

The parcel does not contain any Estimated Habitats of Rare Wildlife or Certified Vernal Pools,
or any Priority Habitats of Rare Species according to the Massachusetts Natural Heritage Atlas.



Planned Construction Activities

The Project includes construction of a new addition and comprehensive renovations to the
existing Center Elementary School. The new building will combine the educational program of
the Pompositticut Elementary School (grades K-2) and the Center Elementary School, (grades 3-
5) into a single 98,030 sf facility at the Center School site.

The Project includes new building construction; abatement and demolition of portions of the
existing building; comprehensive renovation of the existing Center School; and construction of
access drives, parking for approximately 100 vehicles, playfields and associated site work. The
project will be designed in accordance with Massachusetts Collaborative for High Performance
School (MassCHPS).

Sequence of Construction Activities
The project will consist of two phases in order to ensure the continued use of the site.
Phase 1 will generally consist of:

1. Installation of erosion control devices;

2. Installation of temporary stormwater management features to control construction related
runoff;

Demolition of a portion of the existing building;

General preparation of the site for the construction of the building addition;
Construction of the new school building;

Construction of the new septic system and soil absorption system;
Construction of the water supply well;

Construction of drainage systemns including Infiltration Area-1 and Infiltration Area-2;

W% =N

installation of all utilities to serve the new school addition;
10. Construction of the staff parking and bus loop from Hartley Road;
11. Reconstruction of the ballfields.

12. Construction of the new playground area — relocation of existing equipment will occur
during the summer vacation between Phases 1 and 2.

Phase 2 will generally consist of:

1. Renovation of the remaining portion of the existing Center School;

2. Construction of the Pre-K/K playground;

3. Reconstruction of the parent drop-off/visitor parking area off Great Road.
4

Construct plazas, paving, landscape and remaining site work.



5. When all construction activity is complete and the site is stabilized, remove accumulated
sediment from all catchbasins and water quality structures and remove erosion and
sediment control barriers throughout site.

CONTROL MEASURES

Erosion and Sedimentation Controls: Stabilization Measures

The following construction measures will be taken to minimize on-site erosion and sedimentation
of adjacent property during construction.

The smallest area of land practicable shall be exposed at any one time by phasing the
construction.

Wherever feasible, existing vegetation shall be retained and protected.

Disturbed areas shall be protected from stormwater runoff. Runoff shall be diverted from
flowing over disturbed areas by means of temporary diversion swales.

No construction activities shall occur down gradient of the downslope siltation barrier.

Erosion and sedimentation control measures must be in place at least 48 hours prior to the
commencement of any sitework or earth work operations, and must be maintained during
construction, and remain in place until all sitework is complete and groundcover is
established.

Stabilize stock piles and exposed soil in areas where construction activities will cease for 21
days, within 14 days from last activity. Stabilize with rye grass applied at the rate of 120
pounds per acre or other acceptable method.

All erosion control measures must be routinely inspected, cleaned and repaired or replaced as
necessary throughout all phases of construction.

Erosion control measures must be inspected prior to any forecasted storm event and repaired
as necessary.

Erosion control measures must be inspected after any storm event and repaired as necessary.

Earthwork activity on the site shall be done in a manner such that runoff is directed to the
existing drainage system.

Dewatering required during construction shall discharge info a temporary sedimentation
basin and be directed to treatment in accordance with the U.S. EPA Remediation General
Permit,

Other Control Measures

In addition to the previously described controls, construction shall conform to all specifications
as designated on the site plan, and in any other document or permits issued in association with
this project. Additional measures will include the following:

Sanitary wastes generated on-site will be treated and/or disposed of in accordance with
applicable state and local requirements.



Construction site waste materials will be properly contained on-site and disposed of at an
off-site location in accordance with the Project’s Waste Management Plan.

All on-site drainage and adjacent roadway drainage shall be maintained in proper working
condition during and after construction.

The Contractor will provide a list of proposed materials, including manufacturers’ product
data and test reports that verify conformance with practices established herein.

The Contractor will attend a pre-construction meeting to discuss the erosion and
sedimentation control plan and how it relates to his intended construction schedule.

Sediment will be removed from structures when they accumulate to a depth of 1/3 of the

structure’s height or as recommended by the manufacturer. Structures will be repaired or
replaced as needed.

Spill Prevention

A spill contingency plan will be implemented during construction, including the following
provisions:

Equipment necessary to quickly attend to inadvertent spills or leaks will be stored on-site in a
secure but accessible location. Such equipment shall include safety goggles, chemically
resistant gloves and overshoe boots, water and chemical fire extinguishers, sand and shovels,
suitable absorbent materials, hydrocarbon sorbent bats, storage containers and first aid
equipment.

Spills or leaks will be treated properly according to material type, volume of spillage, and
location of the spill. Mitigation will include preventing further spillage, containing the
spilled material in a safe and environmentally sound manner, and remediating any damage
done to the environment.

For spills of < 10 gallons of material, proceed with source control and containment, and
clean up with absorbent materials or other applicable means, unless an imminent hazard or
other circumstances dictate that the spill should be treated by a professional emergency
response contractor.

For spills of > 10 gallons of material, immediately contact the MA DEP Emergency
Response Section at 888/304-1133. Provide information on the type of material spilled, the
location of the spill, the quantity of the spill and the time of the spill to the emergency
response contractor or coordinator, and proceed with prevention, containment and/or clean-
up if so directed.

If there is a Reportable Quantity (RQ) release during the construction period, immediately
contact the MA DEP Emergency Response Section at 888/304-1133; within 14 days a report
will be submitted to the EPA regional office describing the release, the date and
circumstances of the release, and the steps taken to prevent another release. This Storm
Water Prevention Plan must be updated to reflect any such steps or actions taken.

Provide a 55-gallon spill containment kit and maintain on site throughout the construction
period.

In the event of a hydrocarbon or other hazardous material spill, the butlding management

personnel will be required to notify the Department of Environmental Protection at 888/304-
1133.



MAINTENANCE / INSPECTION PROCEDURES

In order to meet the above provisions during construction, the following maintenance measures
shall be taken:

e Siltation barriers and other erosion and sedimentation control devices shall not be removed
and shall be maintained until final stabilization (at least 70% vegetative cover or equivalent)
of all upgradient areas has occurred.

The following inspection activities will be completed by the qualified, designated site monitor:

* Erosion control, sedimentation prevention and stormwater management measures shall be
inspected at least once per week throughout the site construction period.

* All potential problem areas shall also be inspected within 24 hours of any storm exceeding
0.5 inches of precipitation.

s A log of all inspection results shall be maintained on-site.

¢ All needed repairs or modifications shall be reported to the contractors to permit the timely
implementation of required actions. Necessary repairs or modifications shall be implemented
within 7 days of the inspection.

¢ This Storm Water Pollution Prevention Plan will be modified within 7 calendar days to
reflect any modifications to the pollution prevention measures required as a result of
inspection.

e Weekly reports of all maintenance and inspection activities will be maintained on-site.

» Inspection and weekly reporting will continue until final site stabilization (70% vegetative
cover, or equivalent physical stabilization) is achieved.

NON-STORMWATER DISCHARGES

There will be no non-permitted non-stormwater discharges associated with this project.
Specifically prohibited are the discharges of process waters, non-contact cooling water and
sanitary wastewater via the stormwater drainage system. Naturally occurring waters on the site
may be routed off-site via the stormwater drainage system, and that system may also carry waters
from fire fighting activities, irrigation, water flushings, uncontaminated groundwater, air
conditioning condensate and routine building and paving washdown waters containing no
detergent or hazardous materials, provided these uses are incorporated into this plan.

Water Source Planned Discharge® Estimated Volume Per Day*
Streams/springs NO

Fire Fighting EMERGENCY ONLY

[rrigation NO

Walterlines NO

Groundwater NO

Air conditioning condensate NO

Building/pavement washdown NO

De-watering Plan

If groundwater discharge is necessary, water will be pumped through a filter sack prior to
discharge to the storm drain system.



POST-CONSTRUCTION STORMWATER MANAGEMENT

The System Owners or their Assignee will implement this Maintenance Plan in perpetuity. The
following procedures will be implemented continually:

L.

Hydrocarbon releases will be removed from catchbasin sumps immediately following
detection and will be disposed off-site by a licensed hauler.

Catchbasins, Area Drains and Water Quality Units: The sumps shall be inspected on a
monthly basis for the first year, then on a quarterly basis thereafter. Sediment shall be
removed once sediment reaches a level of 12” to ensure the satisfactory functioning of the
system.

Infiltration Areas: Structures will be inspected on a quarterly basis to monitor the
functionality of the system and to determine if sediment has accumulated in the system.

Pavement Sweeping: Parking lots and driveways shall be swept a minimum of twice a year —
once during the late spring, the period immediately following winter snowmelt, and once in
late autumn, the period immediately following leaf fall.

Snow storage areas:
= Shall drain to a catchbasin.

» Snow storage areas located on vegetation shall be maintained during the growing
season.

»  All remaining snow and debris shall be cleared from the snow storage areas at the
end of the snow season and no later than May 15.

COMPLIANCE WITH FEDERAL, STATE & LOCAL
REGULATIONS

The project will comply with all applicable Federal, State and Local regulations and Sections
404 and 401 of the Federal Clean Water Act.



Name: The contractor is responsible for the

Address: completion of all planned construction
activities, including the installation and
maintenance of control measures as

outlined in this plan
Telephone:

1 certify under penalty of law that I understand the terms and conditions of the general National
Pollutant Discharge Elimination System (NPDES) permit that authorizes the stormwater
discharges associated with industrial activity from the construction site identified as part of this
certification.

Signature Date

Printed Name

Representing

{Note: Additional copies of this form may be atiached in cases where more than one contractor
has responsibility for compliance)




Name: The owner is responsible for the

Attn: conduct of all construction activities,

Address: and ultimate compliance with all
provisions of the Storm Water
Pollution Prevention Plan.

OWNER CERTIFICATION

1 certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gathered and evaluated the information submitted. Based upon my inquiry of the person
or persons who manage the systems, or those persons directly responsible for gathering the
information, the information is, to the best of my knowledge and belief, true, accurate and
complete. I am aware that there are significant penalties for submitting false information,
including the possibility of fine or imprisonment for knowing violations

Signature Date

Printed Name

Representing

(Note: Additional copies of this form may be attached in cases where more than one owner has
responsibility for compliance)




APPENDIX 4 GEOTECHNICAL DATA



TEST PIT SAWESDATAI0003048 00OWORK\LOGS\BORING LOGS.GPJ 2008 SHA VZ.GLB 2008 SHA V2.GDT 11/24/09

-' Project: Stow Center Elementary School
M Location: Stow, Massachusetts
Na—— SHA Project No.: 3048.00
IMPROVING EARTNH
Data: 08/07/09 Logged By: J. Roche

Time Started: 09:45 .
Time Finished: 1145 Checked By: V. Kokosa

Datum;

Groundwater Readings

Test Pit No.

Ground Elevation: 236.0 & feet

SHTP-1

Weather: Sunny, 70.75°F

. . Date Time DepthtoWater Ref. Pt. Depth of Test Pit  Stab. Time
Exgavation Equipment 0807169 10015 No Groundwater Encountered  10.6' 10 minutes
Contractor: AJP Contracting, Inc. Make: CAT
QOperator; Mitchell Model: 305CR
Reach: 14 ft Bucket Capacity: 110 CY
Field Strata Strata Boulder
D?f%th Testing |{Depth Geologic Description Depth Ef);f:'t Qty & Remarks
Data {ft) {ft) Class
0 v o 0 k 7
Dark brown, fine to medium SAND, some Silt, fittle Gravel, very few Root parlicles,
| 08 h Maist, TOPSOIL. A os
Brown, fine to medium SAND, fitle Silt, trace Gravel, SUBSOIL.. 1) Perlormed parc tost +t 2
foot bys.
1.5 1.5
2— ]
4= 2) Collected bag sample from ™
5% A 4-8 feel.
Brown, fine to coarse SAND, some Gravel, trace Silt, few Cobbles. Moist. o
-1 Increasing Cobbles with depth from few to common, SAND & GRAVEL. -
1]
6= ]
8 — e
h Excavation sidewalls begin to collapse at approximately 9 feet bgs. ]
101 -
4
10.5 Excavation terminated at 10.5 feet. No refusat encountered. 10.5
12— -
14~ —
16 -
18~ -1
20t -
Soil Description Test Pit Plan Neorth Arrow
vation Eff Boulder Size Classificati Minior € P |
E  Easy 12 24" A trace 0-10% 4
M Moderate 24" - 36" B fittle 10 - 20% 3
D Difflcult 36" and larger  C some 20 - 35% ¥
and 35-50% e e

Sheet: 1 of 1
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ZSHA

Project: Stow Center Elementary School
Location: Stow, Massachusetts
SHA Project No.: 3048.00

Test Pit No.

Ground Elevation; 249.5 £ fest
Datum:

SHTP-2

IMPROVING EARTH Weather: 70-75°F, Sunny
Date; OBIOTIOSM 1 l.ogged By: J, Roche
Tlme Started: t4:15 .
Time Finished: 14:45 Checked By: V. Kokosa Groundwater Readings
. . Date Time Depth to Water  Ref. Pt, Depth of Test Pit  Stab. Time
Excavation Equipment CB/OTION  14:45 No Groundwater Encountered  13.5' 30 mirwdes
Contractor; AJP Contracting, Ing, Make: CAT
Operator: Mitchel Model: 305CR
Reach: 14 ft Bucket Capacity: 1/1¢ CY
Field Strata Strata Boulder
D?f‘:;h Testing |Depth Geologic Description Depth EEE:fg\:‘t Qty & Rermarks
Data (ft) {ft} Class
0 0 o [k =]
Dark brown, fine to medium SAND, little Sikt, little Gravel, very few Cobbles, very E
og h.fewRaot fragments. Moist. TOPSOIL. 0.8
. * 1) Coliected bag sample from
Brown, fine to coarse SAND, little Silt, little Gravel, few Cobbles. Meist, SUBSOIL. 510% A 8-10 feet.
2 —] <5%B 2) Excavator damaged hose ..
Y at 9.8 feet depth, Excavalion
2.5 2.5 conlinued on 8/10/09 10 13.5
feef with a CAT 3208

- excavator, n
4~ .
6 ! —]

Gray, fine to coarse SAND, and Gravel, litlie Silt, common Cobbles. Maist.
GLACIAL TILL.

E " J
8~ ]
10 .
12— —

13.5 - - 135
Excavation terminated at 13,5 feet on apparent bedrock or large boulder.
141 -
16— T
18 1
20 £
Soil Description Test Pit Plan Naorth Arrow
. B Size C figati M ¢ P .

E Easy 12" - 24" A trace 0-10% g.

M Moderata 24" . 3gv B ittle 10 « 20% 8 /

D Difficult 36" and larger c some 20 - 35%

and 35+ 50% 20—

Sheet: 1 of 1
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Project: Stow Center Elementary School Test Pit No. SHTP-3
— Location: Stow, Massachusetts Ground Elevation: 237.0 £ feet
SHA Project No.: 3048.00 Datum:

]\15"110\!1!\5

Date: GB/07/HO9
Tlmae Started: 09:00
Time Finished: 10:40

EARTIH
Logged By: J, Roche
Checked By: V., Kokosa

Weather: 60-70°F, Sunny

Groundwater Readings

. , Date Time Bepthto Water Ref. Pt. Depth of Test Pit  Stab. Time
Excavation Equipment 0B/07I00 1000 Ne Groundwater Encountered 4 20 minutes
Contractor: AJP Contracting, Inc. Make: CAT
Operator: Mitchell Modef: 305CR
Reach: 14 ft Bucket Capacity: 110 CY
Field Strata Strata Boulder
D(ef;:)th Testing iDepth Geologic Description Dapth E:f?;t Gty & Remarks
Data {ft} {ft) Class
G 0 0 f ]
Brown, fine to medium SAND, little Silt, trace Gravel, very few Root particles. E
0.7 [\ Moist. TOPSOIL. 7 07
] Orange-brown, fine to medium SAND, litlle Sill, race Gravel, Moist, SUBSOIL, T ?t?)e::c?éf)ltheﬂ performed at 3.1 7
Ch 2 2 5% A =
M 5% 8
5-10% C
] Gray-brown, fine to coarse SAND, fittle Gravel, little Silt, few Cobbles. Moist. ]
GLACIAL TILL.
4 - —_
4 Excavation terminated at 4 feet. No refusal encountered. 4
6 —] P
8 v —
10— i
12~ -1
14— -
16— —
181 -
2 -
Boulder Size Classificat] Minot P .
E Easy 12" - 24" A frace 0-10% ‘,
] Moderate 24" - 36" B litite 10 - 20% 4
D Difficult 36" and larger  C soma 20 - 35% i
and 35 - 50% -—f

Sheat: 1 of 1
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Project: Stow Center Elementary Schoo!
Location: Stow, Massachusetts

IMPROVING

SHA Project No.: 3048.00
EARTH

Test Pit No. SHTP-4

Ground Elevation: Not Available

Weather:
Date: Logged By:
Time Started:
: e Checked By:
Time Finished: S Groundwater Readings
Date Time Depthto Water Ref. 1. Depth of Test Pit  Stab. Time
Excavation Equipment

Contractor: Make:

Operator: Maodel:

Reach: # Bucket Capacity: CY

Field Strata Strata) Boulder
D?f?)fh Testing |Depth Geologic Description Depth E:fg‘;t Qty & Remarks
Data {ft) {ft) Class
D.....«
SHTP-4 WAS NOT EXCAVATED.
2._..
4 —
6.....1
88—
10—
12—
14—
16—
18-
S
SellD " Teal PILPI Horha

Excavation Effort | Boulder Size Classification | Minor Gomponent Propettions.

E Easy 127 - 24 A trace 0-10%

M Moderate 24" - 36" B little 10 -20% Bt

1) Bifficult 36" and larger o] some 20 - 35%

and 35-50%

Shest: 1 of 1
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.. Project: Stow Center Elementary School Test Pit No. SHTP-5
= Location: Stow, Massachusetts Ground Elevation: 234.5 ¥ feet
W— SHA Project No.: 3048.00

Datum:
IMPROYING EARTH Waather: 85°F, Sunny
Date: 08/10/09 Logged By: J. Hewlatt
Time Started: 14:30 -
Time Finished: 15:30 Checked By: V. Kokosa Groundwater Readings
\ \ Date Time Depth to Water Ref, Pt. Depth of Test Pit  Stab, Time
Excavation Equipment 0811008 1515 3.5 Ground Surface 13 8 minutes
Contractor: AJP Contracting, Inc. Make: CAT
Operator: Armand Model: 3208
Reach: 17 ft Bucket Capacity: 1.5 CY
Field Strata Strata Boulder
f’ff't’)‘“ Testing |Depth Geologic Description Depth| S50 |ty & Remarks
Data {ft} {ft) Class
G 0 : 0 ]
Light brown, fine to medium SAND, litle Silt, trace Gravel, trace Root fibers, T
TCPSOIL.
1 1 1 E 1
Tanlorange, fine to coarse SAND, trace Gravel, trace Silt. SUBSOIL, '
2 2 2 l -
T 1B -
4— ‘ ‘ . ! _
Light gray, fine to coarse SAND, littte Silt. Dry.
E 18 m
66— < 6 18 1
Light gray, fine to coarse SAND, some Silt, trace Gravel,
_. 7 7 ]
M 1) Noted soil mottling at 7.5
feet, s
8 pa—
2) Waler seeping into test pit
at 8.5 feet,
10— ! . —
Dark gray, medium to coarse SAND, some Gravel, trace Silt, Wet,
121 1
] 13 Excavation terminated at 13 feet. No refusal encountered. i3 T
14— 1
16— 1
18~ -
ke -
E on Eff Baudder Size Classificati Mi c P i
E Easy 12" - 24" A trace 0-10% ‘,
M Modarate 24" . 36" 8 little 10 - 20% 5
D Difficult 36" and larger C some 20 - 35% Al
and 5 - 50% R

Sheet: 1 of 1
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-. Project: Stow Center Elementary School
: L.ocation: Stow, Massachusetts
— SHA Project No.: 3048.00

IMPROVING

Date: 08/07/09

Time Started: 10:45
Time Finished: 11:25

EARTH
Logged By: J. Roche
Checked By: V. Kokosa

Test Pit No.

Datum:

SHTP-6

Greund Elevation: 235,0 t feet

Weather: 70-75°F, Sunny

Groundwater Readings

. Date Time DepthtoWater Ref. Pt, Depth of Test Pit  Stab. Time
Lxcavation Bquipment 08/07/08  11:00 8.4 Ground Surface o < 5 minutes
Contractor: AJP Contracting, inc. Make: CAT
Qperator: Mifchell Modsa!: 305CR
Reach: 14 ft Bucket Capacity: 110 CY
Fietd Strata Strata Boulder
ﬂ(ef;:,th Testing {Depth Geologic Description Depth Ef);g\;t Qty & Remarks
Data () {ft) Class
60— 0 ) o ¢ "“
Dark brown, fine to medium SAND, some Sill, litlle Grave!, very few Root E
0.5 N\ fragments. Moisl. TOPSOIL. fl 9.5 Y
N 1) Collected bag sarmple from 7
0-0.5 feat, 5-7 feet.
2 —
4 - ]
- M [<5%A
Gray-brovm, fine to coarse GRAVEL, and Sand, trace Sitt, few Cobbles. Moist. Silt
fraction decreasing below 4 feel bgs,
56— -
i Excavation sidewalls began to collapse at approximately 7 feet bgs. i
8 —]
. 9 o Y i
Excavation terminated at 9 feet.
10— ]
121 -1
14— .
161 ]
18— -
204 — - o
$olf Rescription Test Pit Plan Horth Arrow
Excavation Effort | Boulder $ize Classification | Minor.Cemponent.Proportions
E  Essy 12" - 24 A trace 0 - 10% 4
M Moderate 24" . 36" B little 10 - 20% 4' \
D Difficult 36" and larger c some 20 - 35%
and 35 - 50% 1

Sheet: 1 of 1
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- Project: Stow Center Efementary School Test Pit No.
—— Location: Stow, Massachusetts Ground Elevation: 240.0 % feet
— SHA Project No.: 3048.00

Daturn:

IMPROVING

Date: 08/10/09
Time Started: 12:45
Time Finished: 13:45

Operator; Armand

EARTH Weather! 85°F, Sunny

Logged By: J, Hewlett

Checked By: V. Kokosa .
Groundwater Readings

Date Time Depth to Water
Exgavation Equipment 08M0/09  13:40

Contractor: AJP Contracting, Inc. Make: CAT

Model: 3208

SHTP.7

Ref. Pt,
1.8 Ground Surface

Depth of Test Pit  Stab, Time
15" 10 minutes

Reach: 17 ft Bucket Capacity: 1.5 CY
Field Strata Strata Boulder
D?}:t))th Testing |Depth Geotogic Description Dapth Ef);g‘:t Qty & Remarks
Data (ft) {ft) Class
S 0 0K -
Brown, fine to medium SAND, some Silt, irace Gravel, trace Root fibers. Dry. 5
1 1 TOPSOILFILL. 1 1 -1
2— -1
Light gray, fine fo coarse SAND, litlle Silt, lillle Gravel, TILL/FILL,
4 —1 o
M [5-10% A
6 e
7.5 7.5
3 Dark brows, fine to coarse SAND, little Silt, trace Gravel. Dry. BURIED TOPSOIL., 8
—] 8 —]
] Tan/orange, fine to coarse SAND, some Silt, trace Gravel, BURIED SUBSOIL, ]
10— 10 10 .
[
1) Noted water seaping inte
12—] pitat 11,5 feet. -
2) Noted motiling in pif at
10.5-11.5 feet,
] Gray, SILY, and Sand. Moist to wet. h
14— =
) Excavation terminated at 15 feet on apparent Til or large boulder, )
16~ —
18— -
20 ]
$0il Deseription Test Pt Plan Horth Asrow
£ Easy 12" - 24" A trace 0-10% 4
M Moderate 24" - 36 B Hette 10 - 20% 7
D Diffieult 36" and larger [+ some 20 - 35% v
and 35 - 50% B B

Sheet: 1 of 1
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-‘ Project: Stow Center Elementary School Test Pit No.
— Location: Stow, Massachusetts Ground Elevation: 238.8 £ feet
I— SHA Profect No.: 3048.00

Datum:

IMPROVING

Date: 08/10/09

Time Started: 12:30
Time Finished: 13:30

EARTN Weather: 85°F, Sunny
Logged By: J. Hewlett

Checked By: V, Kokosa
Groundwater Readings

SHTP-8

. Date Time DepthtoWater Raf, Pt. Depth of Test Pit Stab. Time
Excavation Equipment 08/10/09 1320 10,5 Ground Surface i 5 minutes
Contractor; AJP Contracting, Inc. Make: CAT
Operator: Armand Model: 3208
Reach: 17 ft Bucket Capacity: 1.5 CY
Field Strata, Strata Boutder
D?f':}th Testing |Depth Geofogic Description Depth E:fg:’t Qty & Remarks
Data (ft) {ft} Class
0— G 0
2— ’ . . E
Brown, fine to medium SAND, some Silt, trace Gravel, trace Root fibers. Dry,
TOPSOQILFILL.
35 35
4 4 Dark brown, fine fo coarse SAND, little Sill, trace Gravel. Dry, BURIED TOPSOIL,
1 4
Tanforange, fine lo coarse SAND, some Silt, frace Gravel, BURIED SUBSOIL. T
1 5 5
] 1C
6— l 28
T 18
Light gray, fine o coarse SAND, some Silt, little Gravel. Moist, TILL. T
8- 18
D
"1 l 28
10 vF—————""""""""" """~~~ "~~~ ——————————— 10 % 1B
Light gray, fine to coarse SAND, some Gravel, [itiie Silt, TILL. M 1) Noted groundwater
| i1 1"  J seeping into pit al 10.5 feet,
Excavation terminated at 11 feet, No refusal encountered.
12—
14—
16—
18
2
Soil Descrlption TestPit Plan North Arrow
£ ion Eff B Size G ficati Minor ¢ P |
E Easy 12" . 24" A trace 0-10% ‘.
M Moderate 24" . 36" B {ittle 10 - 20% €
D Difficukt 36" and larger C some 20 - 35% ¥
and 35 - 50% et [ s

Sheet: 1 of 1
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“' Project: Stow Center Elementary School Test Pit No. SHTP-9
— Location: Stow, Massachusetts Ground Elevation: 236.0 # fest
—— SHA Project No.: 3048.00

EST PIT SIWE!

Datum:
ITMPROYING EARTH Weather: 70-75°F, Sunny
Date: 08/07/09 Logged By: J. Roche
Time Started: 12:15 .
ey Checked By: V. Kokosa
Time Finished: 13:00 ¥ Groundwater Readings
. . Date Time Depthto Water Ref, Pt, Dapth of Test Pit  Stab. Time
Excavation Equipment 08/07/09 12:45 No Groundwater Encountered 8 5 minutes
Contractor: AJP Contracting, inc, Maka: CAT
Qperator: Mitchell Modet: 305CR
Reach: 14 ft Bucket Capacity: 1/1¢ CY
Field Strata Strata Boulder
fo!:; h Testing [Depth Geeleglc Description Depth Ef’;f,‘& Gty & Remarks
Data {ft) (£t} Class
0 0 3] -]
05 Dark brown, fine to medium SAND, little Silt, trace Gravel, very few Root 0.5
’ \ fragments. Moist. TOPSOIL. [ ' T
2 <5%A |
Brown, fine to coarse SAND, some Gravel, fittle Silt, few Cobbles. Moist. FILL. M l
4= 4 4 T 1} Encountered building
footing along edge of pit. An
5-10% A approximaiely 1-foot thick
w o fooling bears on tifl at a depth |
Gray-brovm, fine to coarse SAND, race Gravel, lille Silt, few Cobbles. Moist, of approximately 4 feet.
GLACIAL TILL., *
6 6 Excavation terminated at 6 feet. No refusal encountered. 6 7]
& i
10 —
12— =
14— —
16 1
16 1
2 -
Soll Deseription Test Pit Plan Norih Arrow
v [ Boulder Size Classificati M C P i
E Easy 42" - 24" A trace 0-10% g,
M Moderate 24" - 36" B little 10 -20%
D Difficult 36" and larger [+ some 20 - 35% i
and 35 - 50% B

Sheet: 1 of 1
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=5HA

IMPFROVING

Date: 08/07/09

Time Started: 12:00

Time Finished: 13:45

EARTH

Project: Stow Center Elementary School
l.ocation: Stow, Massachusetts
SHA Project No.: 3048.00

Logged By: J. Roche
Checked By: V. Kokosa

Test Pit No.

Ground Elevation: 239.0 % feet
Datum:

Waather: 70-75°F, Sunny

Groundwater Readings

SHTP-9A

. . Date Time Depthto Water Ref. Pt, Depth of Test Pit  Stab, Time
Excavation Rauipment 0BI0TIO8 1325 No Groundwater Encountered 8.5 < 5 minutes
Contractor: AJP Contracting, Inc. Make: CAT
Cperator: Mitchelt Modei: 305CR
Reach: 14 f Bucket Capacity: 110 CY
Field Strata Strata Bouider
Def?th Testing |Depth Geologic Description Depth g;‘::.t Qy & Remarks
() Data i) i) Class
00— ] 0 A 7
Dark brown, fing to medium SAND, little Silt, trace Gravel, common Root E
- 1 h_ fragments. Moist. TOPSOIL. no1 i 1) Performed perc test at
1A approximately 2.5 feel.
Orange-brown, fine to coarse SAND, trace Silt, trace Gravel. Moist. SUBSQIL. y
2] 2 2 2} Collected bag sample from.—|
0-1, 1-2, 2-3 feet,
3} Redoximorphic feaures
. noted at 2 lo 2.6 feel bgs, N
4 - e
M e
5-10% A
6~ -
Gray, fine to coarse SAND, some Gravel, liltle Silt, few Cobbles. Moist. GLACIAL
TiLL.
88— -
8.5 ;
85 Excavation terminated at 8.5 feet. No refusal encountered. )
10— ]
124 -
14— 1
161 =1
18~ -
2= e
Suoll Rescription Test Pit Blan North Atrow
v Bouldar Size C ificat] M c P .
E  Easy 12" 24" A trace 0 - 10% 4
M Modarate 24" - 36" B tittle 10 - 20% ¥
D Difficult 36" and larger G some 20 -35%
and 35-50% ] () i

Sheet: 1 of 1
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Project: Stow Center Elementary School
L.ocation: Stow, Massachusetts
SHA Project No.: 3048.00

IMPROVING

Date: T1M10/09
Time Started: 10:00
Time Finished: 10:30

EARTH
Logged By: J, Roche
Checked By: G, Mischel

Test Pit No.

Patum:

SHTP-10

Ground Efevation: 253.0 t feet

Weather: 50-60°F, Overcast

Groundwater Readings

. Date Time DepthtoWater Ref. Pt Depth of Test Pit  Stab, Time
Excavation Equipment 1110008 10:30 No Groundwater Encountered 10 5 minutes
Confractor: Casaceli Trucking, Inc, Make: Komatsu
Operator; Dave Model: PC200
Reach: 18 ft Bucket Capacity: 0.75 CY
Field Strata Strata Boulder
D?f%lh Testing {Depth Guologic Description Depth Ef);f)\rtt Qty & Remarks
Data {Ft} {ft) Class
0 0 : e 0
Dark brown, fine to medium SAND, little Silt, trace Gravel, common Root T
fragments. Moist. TOPSOIL.
n 3 1 M
Crange brown, fine to coarse SAND, some Gravel, litlle Silf, very few Root
fragments. Moist. SUBSOIL. ‘
2 2 2
Light gray, fine to coarse SAND, and Gravel, irace Silt, frequent Cohbles, few
4 Boulders. Moist. SAND & GRAVEL. o
5-10% A
<5% B
6— o
6.5 8.5
Gravel, Cobbles, Boulders {(Very angular, fresh faces). WEATHERED BEDROCK.
8 — 30-40%
A
10-20%8)
10— i
10 Refusal &l 10 feet on competent bedrock. 10
12—
14—
16
48—
20—
$oil Description Test Pit Plan Notth Arrow
Excavation Eff B Size Glassificati pi c P
E  Easy 127 24" A trace 0-10% ‘
M Moderate 24" « 36" B fittle 10« 20% s
o Difficult 36" and karger Cc some 20 - 35% ¥
and 35 - 50% -

Sheet: 1 of 1




ﬂ. Project: Stow Center Elementary School Test Pit No. SHTP-11
— Location: Stow, Massachusetts Ground Elevation: 245,0 £ feat
R— SHA Project No.: 3048.00 Datum:
IMPROVING EARTI Weather: 50-60°F, Overcast
Data: ;1.’10!0911 0 Logged By: J, Roche
Time Started: 11:05 . ;
Time Finished: 11:45 Checked By: G. Mischel Groundwater Readings
. . Date Time Dapth to Water Ref. Pt Depth of Test Pit  Stab. Time
Excavation Equipment 11710109 1145 No Groundwater Encountered 5 10 minutes
Contractor: Casaceli Trucking, Inc. Make: Komatsu
Cperator: Dave Model: PC200
Reach: 18 # Bucket Capacity: 0.75 CY
Fleld Strata Strata Boulder
Defi’th Testing |Depth Geclogic Description Depth E;z‘;t Qty & Remarks
(0 Data {ft) {ft) Class
0 0 , ) : U | ™
Brown, fing to medium SAND, some Silt, few Root fragments. Moist. TOPSOIL. 05 y
0.5 X
Orange brown, fine to coarse SAND, Fitle Gravel, little Silt, very few Root Y
7 fragments. Moist, SUBSOIL, 1 7]
2--1 2 —
Gray, fine {o coarse SAND, little Gravel,
ittie Silt, few Cobbles. Moist. 2.5
N GLACIAL TILL, o .
4 — 4 -
WEATHERED BEDROCK.
i 5 Refusal at 5 feet on competent badrock. h
6 -
58— —]

TEST PIT SAWESDATAI003048.00WORKL OGS\SORING LOGS.GPJ 2008 SHA V2.GLB 2008 SHAV2.GDT 11/24/08

10— ]
12— o]
14— i
16— -1
18— .
i ]
Soil Description Test Pit Plan North Arrow

Excavation Efford | Boulder Size Clgssification | Miner Component Preportions

E  Easy 12 . 24" A trace 0+ 10% :,

M Moderate 24" - 36" 8 fittle 10 - 20% v

b] Rifficult 36" and karger c some 20 - 35%

and 35 - 50% -

Sheot: 1 of 1



TEST PIT SIWESDATAVIC003048.00WORKILOGSIBORING LOGS.GPJ 2008 SHA V2.GLB 2008 SHA V2.GDT 11/24/08

IMTROVING

Date: 11/10/09
Time Started: 13:45
Time Finished: 14:10

SHTP-12

Project: Stow Center Elementary School Test Pit No.
Location: Stow, Massachusetts Ground Elevation: 239,0 & feet
SHA Project No.: 3048.00 Datum:

EARTH Weather: 50-60°F, Overcast

Logged By: J. Roche

Checked By: G. Mischel
Groundwater Readings

. " Date Time Depth to Water Ref, Pt, Depth of Test Pit  Stab. Time
Excavation Cquipment H1/10/09  14:00 115 Ground Surface 1.8 5 minules
Contractor: Casaceli Trucking, Inc. Make: Komatsu
Operator: Dave Model: PC200
Reach; 18 ft Bucket Capacity: 0.75 CY
Field Strata Strata Boulder
Oa%th Testing {Depth Geologic Description Depth g:fg‘:‘t Gty & Remarks
Data {ft} {ft) Class
00— 0 - - 0 3
Dark brown, fine (o medium SAND, some Sill, trace Gravel, common Root
fragments. Meist. TOPSOI..
-] i 1
Orange brown, fine to medium SAND, some Silk, little Gravel, very few Root
fragments, Moist, SUBSOIL.
2 2 2
Brown, fine {0 coarse SAND, litlie Gravel, little Silt, Moist, FILL.
4— 4 4
Brown, fine to coarse SAND, some Gravel, little Sil, few Cobbles. Moist. SAND & M
6 el GRAVEL.
7.5 7.5
8
] Light brown, fine to medium SAND, frace Silt. Molst. SAND.
01
11.5 y y 11.5
Excavation terminated at 11,5 feel. No refusal encountered,
12—
14
16—
18~
A
E fonE Boulder Size Classifigati i ;M_QQE[LDIJQBE . TestPit Plan North Arrow
E  Easy 12 o 24" A trace 0-16% 4
M Moderate 24" . 36" B littls 10 - 20% 4
D Difficult 36" and larger c some 20 - 35% ¢
and 35 - 50% B R

Sheet: 1 of 1
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Project: Stow Center Elementary School
L ocation: Stow, Massachusetts
SHA Project No.: 3048.00 Datum:

IMPROVING EARTH
Date: 11/10/09

Time Started: 12:10
Time Finished: 12:45

Contractor; Casaceli Trucking, Inc. Make: Komatsut
Operator: Dave

Logged 8y J. Roche

Checked By: G. Mischel
Groundwater Readings

Date Time Depth to Water

Exgavation Eauipment 11/10/08 1230

Model: PC200

Test Pit No.
Ground Eievation: 243.0 % feet

Woeather: §0-60°F, Overcast

Ref. Pt.

SHTP-13

10 Ground Surface

Depth of Test Pit
1

5 minutes

Groundwaler chserved seeping intc excavation at approximatefy 8.5 feet depth,

Reach: 18 ft Bucket Capacity: 0.75 CY
Field Sfrata Strata Boulder
D?f%th Testing |Depth Geolegic Description Depth Ef);c‘:t Qty & Remarks
Data {ft) () ;- °" Class
0= 0 - - 0
Dark brown, fing to medium SAND, some Sill, race Gravel, commen Root
fragments. Meist. TOPSOIL.
. q 1
M
Orange brown, fine to medium SAND, little Silt, jittle Gravel, very few Root
2] fragments. Meist. SUBSOIL.
25 2.5 4
4 —
6— " ' .
Gray, fine to coarse SAND, and Gravel, little Silt, few Cobbles, few Boulders. Moist.
GLAGIAL TiLL.
| D [5-10% A
8 o
10 10 10
WEATHERED BEDROCK.
7 11 11 4
Excavation terminated in Weathered Bedrock at 11 feet. No refusal encountered.
12~
141
16—
16~
W]
- oy ¥
i Boulder Size Classificati M QMME . Test Pit Plan North Arrow
£ Easy 12" . 24" A trace 0-10% #,
M Moderate 24" . 36" B tttte 10 - 20% 4
D Difficult 36" and larger c some 20 - 35% ¥
and 35 - 50% et F e
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TEST PIT SWESDATADION3048 COWORKILOGSIBORING LOGS.GPJ 2008 SHA V2.GLB 2008 SHA V2.GDT 11/24/08

Location: Stow, Massachusetts
SHA Project No.: 3048.00

IMFROVING EARTH
Date: 11/10/09 Logged By: J. Roche

Thne Started: 08:20 . :
Time Finished: 08:50 Checked By: G. Mischel

Project: Stow Center Elementary School Test Pit No. SHTP-14

Ground Elevation: 244.0 t feet
Datum:
Weather: 50-60°F, Overcast

Groundwater Readings

. Date Time Depth to Water  Ref, Pt. Deopth of Test Pit  Stab. Time
Bxcavation Eauipment $1H0/09  08:40 10.5°  Ground Surface 1.8 5 minulas
Contractor; Casaceli Trucking, Inc, Make: Komatsu Greundwater observed rushing into excavation at approximately 10.5 feet depth.
Operator: Dave Model: PC200
Reach: 18 fi Bucket Capacity: 0.75 CY
Fiedd Strata Strata Boulder
D?ff;h Testing [Depth Geologic Description Depth Ef,‘(fz‘:t Oty & Remarks
Data {ft) (ft) Class
0 0 : ) 0 T
Dark brown, fine to medium SAND, some Silt, lrace Gravel, common Root T
fragments. Moist. TOPSOIL.
| 1 - 1 M "]
Orange brown, fine SAND, and Silt, frace Gravel, very few Root fragments. Maist.
SUBSOIL. :
2 2 I T B
4 o] o
i —
Gray, fine to coarse SAND, some Gravel, little Silt, few to comman Cobbles, few
Boutders. Moist. GLACIAL TILL. 5.10%
o -10% A
o <5% B _
8 -
) Becomes coarser at approximately 9 feet bgs. )
10— o ) -
Excavation sidewalls begin to collapse at 10 feet bgs.
15 [
1.5 Excavation terminated at 11.5 feel. No refusat encountered, 1.
12 —
14— -
16 ]
18— e
20k
E  Easy 127« 287 A trace 0. 10% b
M Moderate 24" . 36" B littla 10 - 20% 4
D Difficult 36" and larger o] some 20 - 35% v
and 35 - 50% e A o
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Project: Stow Center Elementary School
Location: Stow, Massachusetts
SHA Project No.: 3048.00

Datum:

IMPROVING EARTH

Date: 11/10/09
Time Started: 09:10
Time Finished: 04:45

Excavation Equipment
Contractor: Casaceli Trucking, Inc.
Qperator: Dave

Logged By: ., Roche

Checked By: G, Mischel !
Groundwater Readings
Date Time
1110109 09:30

Make: Komatsu

Modasl: PC200

Test Pit No.

Ground Elevation: 247,0 t feet

Depth to Water

SHTP-15

Weather: 50-60°F, Overcast

Ref. Pt,

Depth of Test Pit  Stab. Time
Ground Surface ik

10.5 5 minutes

Reach: 18 ft Bucket Capacity: 0.75 CY
Field Strata Strata Boulder
fof}t h Testing [Depth Geologic Description Depth g;(fg\;t Qty & Remarks
Data (ft) {ft) Class
0 0 _ , 0 a
Dark brown, fine 1o medium SAND, some Sill, trace Gravel, common Rool
fragments. Moist. TOPSOIL.
. 1 1 m
Orange brown, fine to medium SAND, litle Gravel, fittle Silt, very few Root
fragments. Maoist, SUBSOIL.
2— i
22 22
M
] Light gray, fine to coarse SAND, and Gravel, trace Sik, few Cobbles. Maist, SAND I
& GRAVEL,
4§ — -
- ' -
5 4
55 55
[ .
Light gray, fine fo coarse SAND, and Gravel, littke Sift, few Cobbles, very few
H Boulders, Moist, GLACIAL TILL. N
8o D -1
5% A
. 9 g m
10— -
105 f
7 Refusal at 9 fo 11 feet on apparent bedrock or large boulder. i N
12— -t
14— —
161 -1
18— -
A o
" s " .
E ion Eff Boulder Size Classificat] i ;mme I TestPit Plan Honth Awrow
E Easy 2" . 24" A trace 9+10% ",
M Moderate 24" - 38" B little 10 - 20% 5“
D Difficult 36" and larger c $Ome 20-35%
and 35 - 50% e} 4 e

Sheet: 1 of 1
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Project: Stow Center Elementary School
Location: Stow, Massachusetts
SHA Project No.: 3048,00

IMPFROVING

Date: 11/10/09
Time Started: 07:50
Time Finished: 08:10

EARTI
Logged By: J. Roche
Checked By: G, Mischel

Test Pit No.

Datum:

SHTP-16

Ground Elavation: 244.0 t feet

Weather: 50-60°F, Overcast

Groundwater Readings

. Date Time Depthto Water Ref. Pt. Depth of Test Pit  Stab. Time
Excavation Equipment 11/10/09  08:00 No Groundwater Encounterad T 5 minules
Contractor: Casaceli Trucking, Inc, Make: Komatsu
Operator: Dave Model: PC200
Reach: 1B ft Bucket Capacity: 0.75 CY
Field Strata Strata Boulder
9(91%“1 Testing {Depth Geologic Description Pepth gfxfz‘:t Gity & Remarks
Data {ft} (ft) Class
0 0 : : : 0 A N
Brown, fine to medium SAND, some Sill, trace Gravel, few Root fragments. Moist. 10% A
TOPSOIL. o
20%8
. 5% C 7]
1.4 1.4 M
Orange brown, fine to medium SAND, some Si¥, trace Gravel, very few Root
2 fragments, very few Cobbles. Moist, SUBSOIL, i ]
m 3 3 N
Matlling abserved al 3.5 feel bgs, ]
4 —] _
Gray, fine to coarse SAND, kille Gravei, lillle Silt, few Cobbles, few Boulders. Moist.
- GLACIAL TILL. D [510% A 3
o J -
] 7 Excavation terminated at 7 feet on apparent bedrock or targe boulder. 7 7
g — —
10— —
12— -
141 -
16— -
18— -~
20— .
E Easy 2% - 247 A trace 0-10% *,
M Moderate 24" - 36" B little 10 - 20% 10
D Difficult 36" and larger  C some 20 - 35% ¥
and 35 - 50% [N . L NNSN——r,

Sheet: 1 of 1
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Project: Stow Center Elementary School
Location: Stow, Massachusetts
SHA Project No.: 3048.00

IMPROVING

EARTN

Drilling Method: CME 850 ATV, 4 1/4" LI Hollow Stem Auger

Sampling Method: 2" 0.D. Split Spoon, Automatic Hammaer

Log of Boring B-1

Ground Efevation: 236.5 & feet
Datum:

Groundwater Readings

Depth Depth Depth Stab,
Date Time 1o Water Ref, Pt. of Casing of Hole Time
Drilling Company: Geosearch, Inc. 08/06/09 0930 11 Ground Surface 20 20' < 5 minstes
Foreman: Rob
Date Started: 08/06/09 Date Finished: 08/06/09
Logged By: J. Roche Checked By: V, Kokosa
Sample information Stratum
Depth Epoon | Penl Eield : ot
() |Sample( Dopth 5| Rec Testing  {Log| Pescription Geologic Description Remarks
No. {ft) per 6in| Gin) Dat
9 54 0-2 5 |24M10 7 =0 §-1 (0 to 2'%: Medium dense, brown, fine to medium I
7 TOPSQGIL SAND, litlle Silt, trace Gravel, trace Organics. Moist. 1) Boring backfilled vith drill
o 7 -J-I,.- PR, LS TOPSOIL. cuttings fo 10 feet; fiter sand to =
5 I > ground surface,
RE
—] 1 —
2 S-2 2-4 2 |2aM7 ~ 5-2 (2 to 4'): Loose, brown, fine to medium SAND,
2 ‘\’ - some Silt, trace Gravel, trace Brick parlicles, Moist.
B 1 I .
2 N
"\ L
e ! -
4 33 4.5 4 24/5 | > FILL 5-3 {410 6 Loose, brown, fine to coarse SAND,
2 vV some Silt, litle Gravel. Moist,
i 3 ! 4
4
61 54 6.8 2 |24M19 S-4A (610 7.5 Loose, dark brown, fine fo coarse ]
i SAND, some Sill, fittle Gravel. Moist,
i 1 .
5
et e S-4B (7.5 o 8); Loose, brown, fing lo coarse SAND,
8 gg B-10 10 |oan7 SAND lttte Grave, little Sill. Wet. -
20 S-5A (8 to 9'}:: Dense, brown, fine to coarse SAND,
N 22 . trace Gravel, trace Siit. Moist. _
% S-58 (9 to 10'): Dense, gray, fine to medium SAND,
some Gravel, fitlle Sill, Moist.
10 5-6 10-12 24 124/8 5-6 (10 to 12 Very dense, gray-brown, fine to ™
46 coarse SAND and Gravel, little Silt. Wel.
| 48 .
5¢
12— ‘s, -
o,
- X -
For
Ea
14 [ % —
.
oA
| e |
S.7 15-17 38 {24/0 »’.',-’ SAND & S-7 (15 to 17} No recovery. Gravel in lip of spoon.
3¢ . &
et GRAVEL
16— ® X -
1 .
b.e
w
. b .
tx)
e
18 x5 ]
20 S-8 20-22 10 | 24/9 S-8 (20 to 22'): Dense, brown, fine to coarse SAND, ]
13 trace Gravel, trace Silt. Wet.
i 19 .
24
22 22— Boring terminated at 22 feet, I
24— -

Sheet: 1 of 1
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Location: Stow, Massachusetts
SHA Project No,: 3048.00

IMPROVING EARTH
Drilling Method: CME 850 ATV, 4 1/4" 1.D. Hollow Stem Auger
Sampling Method: 2" Q.D, Split Spoon, Automatic Hammer

Drilling Company: Geosearch, Inc,

Project: Stow Center Elementary School

Log of Boring B-2

Ground Elevation: 234.5 £ feet
Datum:

Groundwater Readlngs

Depth Depth Depth Stab.
Date Time to Water Ref. Pt, of Casing of Hole Time
08/08/08 1440 5 Ground Surface 20 20 15 minutes

Foreman: Rob
Date Started: 03/06/09
Logged By: J. Roche

Date Finished: 08/06/09
Checked By: V. Kokosa

Hole collapsed while removing casing. Water level may be biased as a result,

Sample Information Stratum
Depth Spoon | Pen/ Fleld Geologic Descripti R
{ft) Sa?:r:)ple Def;:)th t;éows Rec [ Testing |Log| Description eologic Bascription emarks
- { 6.inl Gn). | Data
0 - 3-1 0-2 2 24115 S-1A (0 to 0.9 Loose, dark brown, fine to medium
10 SA!\ID. little Gravel, fittle Silt, trace Organic particles. 1) Boring backfilled with drill
B ; 91; Moist, TOPSOIL, [ cuttings to ground surface,
5-1B (0.5 to 2'); Medium dense, brown, fine to
coarse SAND, some Gravet, litile Sill. Moist.
2 S-2 2-4 20 124114 S-2 (2 to 4'): Dense, brown, fine to coarse SAND
25 and Gravel, trace Si#t, Dry.
B 23
35
4 5-3 4-6 35 {24M8 8.3 (4 to 6): Very dense, light brown, fine {o coarse
36 SAND, some Gravel, fittle Silt. Dry.
] 40
37
5 S-4 6-8 40 {2419 S-4 (6 to 8'): Very dense, brown, fine to coarse
33 SAND, litle Gravel, trace Silt, Wet.
i 17
15
B p—
7 Drill action indicates frequent boutders fram 6-9 feet,
10 5.8 10-12 5 |24/12 SAND & 5-5 {10 10 12'): Medium dense, brown, fine to
6 GRAVEL medium SAND, trace Gravel, trace Silt. Mottled. Wet
i 8 at 10.5-10.7 feel.
T
12 Drill action indicates cobbles andfor bouiders at 12
feet.
14t
T 56 1517 15 | 24/8 $-6 {15 to 17 Medium dense, brown, fing {o
15 medium SAND, little Gravel, ittie Silt. Wet,
46— 14
24
18—
O g7 |20-214] 18 |16118 i STA 120 10 20.5% Medium dense, brown, fine (o
47 ] ~-—20.8%—~ 1y mediumn SAND, trace Gravel, trace Sill. Wet. i
- 10054 GLACIALTILL | 5,78 (20.5 to 21.4'): Very dense, gray-brown, fine to
21 Alemeen iy coArse SAND, some Gravel, little Sit, Moist, 1
22~ Boring terminated &t 21.4 feet.
24

Sheet; 1 of 1
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Project: Stow Center Elementary Schoo! Log of Boring B-3
Location: Stow, Massachusetts Ground Elevation: 238.5 + feat
SHA Project No.: 3048.00 Datum:

IMPROVING EARTU
Drilling Method: CME 850 ATV, 4 1/4” 1.0, Hollow Stem Auger

Sampling Method: 2 0.D, Split Spoon, Automatic Hammar Groundwater Readings

ap Depth Depth Stab,

- Date Time to Water Ref. Pt. of Caslng of Hole Time
Drilling Company: Geosearch, Ing, 08/06/09  14:00 14 Ground Surface 20 20 5 minutes
Foreman: Rob
Date Startad: 08/06/09 Date Finished: 08/06/09
Logged By: J. Reche Checked By: V. Kokosa

Denth Sample Information Stratum
ept Spoon| Pen/ Field .
{f) Sa&p e D?g;h Biows | Rec | Testing |Log| Description Geologic Description Remarks
N per 6 in} (in} Data,
L I G-2 g 24/17 —0— S-1{0to 2): Loose, dark brown, fine 10 medium ]
SAND, some Silt, trace Gravel, trace Root 1} Boring backfilled to 2 feet with
] ‘é TOPSOIL fragments. Moist. TOPSOIL. drill cuttings; to ground surface with
filter sand,
21 g2 | 2.4 | 2 jaam R = " E7 (20 &} Looss, brown, fine 1o coarse SAND, -1
2 ", . little Silt, trace Gravel, Moist.
" & v %
11 S i
" a
4 — v —
S-3 4-6 7 {2411 & 8-3 {4 to 8'): Medium dense, brown, fine to medium
7 - SAND, some Si#, trace Gravel, Stratified. Moist,
. 7 ¥
47 " E
™
- LY _—
6 S-4 6-8 24 j24/20 »’f.', S-4 (6 {0 8'): Very dense, brown, fine (o coarse
34 -; SAND, little Gravel, little Silt, Moist,
i 41 o _
41 -'," Drill action indicates numeraus Cobblas from 5-8
3 ..' feat.
a — "'c ]
5-5 8§-10 41 | 24/0 bt 5-5 (8 fo 10'): No recovery.
e
:
7 20 *% ]
b
0 s6 |10-12| 8 |oan7 % 5-6 (10 to 12): Medium dense, brown, fine o coarse I
7 'l SAND, little Gravel, trace Siit, Moist. Becoming
i 10 ,'.-O‘(-: SAND & hrown, fine to medium Sand, trace Gravel, {race Silt, ]
1% [ *d GRAVEL Moist,
b .-‘-
12— R _
e
l.‘
. e -
14— —
787 | 15-17 1 @ 24718 % $-7 (15 to 17'): Medium dense, brown, fine fo coarse B
12 A SAND, little Gravel, trace Silt. Wet,
16— 14 % —
30 i
I. ‘..
3,
b &
18— 13 =
n.s
-"'
- ’.‘-'. ]
-+
20 E ] 2o -
S-8 20-22 8 2416 e 5-8 (20 to 22'): Dense, gray-brown, fine to coarse
13 o SAND, Jittle Gravel, littte Sitl. Moist.
- gg "l eLacIAL TILL -
22 —2— Boring terminated at 22 feet, 7]
24 -

Sheet: 1 of 1
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Location: Stow, Massachusetts
SHA Project No.: 3048.00

IMPROVING EARTH

Crilling Method: CME 850 ATV, 4 174" LD, Hollow Stem Auger

Project: Stow Center Elementary Schoot

Log of Monitoring Well B-4 (W)

Ground Elevation: 239.3 * feet
Datum:

Sampling Method: 2" 0.0, Split Spoon, Automatic Hammer

Drilling Company: Geosearch, Inc.
Foreman: Rob
Date Started: 06/06/09

Logged By: J. Roche

Groundwater Readings

Depth Depth Depth Stab,
Date Time to Water Ref. Pt. of Casing of Hole Tlme
08/47/06 1700 9% Ground SurfaceWell Instalied 13 11 days

Date Finished: 08/06/09
Checked By: V. Kokosa

Sample Information Stratum Well
Depth Spoon| Pen/ Field Geotogic Description e Well Description
(ft} Sa';nple D?f%t b [Blows | Rec Testing |Log| Description o P Diagram P
o ber 6.in] fin) Pata
07 g1 | 0-2 | 2 |oars el St T016 0.5 Loose, dark brown, fine 1o medium .
3 0,5 SAND, some Silt, trace Gravel, trace Root particles. 6" Dia. Flushmounted
_ 2 \ Moist. [ Road Box Setin Concrete _|
2 / SUBSOIL 5-18 {0.5 to 2'): Loose, brown, fine to medium ((: 19 " !
SAND, some Silt, trace Gravel. Moist. 2" Dia. Sch. 40 PVC Riser
2 — 4 R - {0.510 2.5} —
s-2 2-4 6 (24117 5 §-2 (2 to 4'): Dense, brown, fine (o coarse SAND, Benfonite Chip Seat (1 ¢
jlg ' little Gravet, trace Sift. Moist. increasing Sit fraction 2,"" onite Chip Seat (110
. o8 GRAVEL with depth. .
4 83 4.6 24 24112 s e S-3 (4 to 6'): Very dense, gray-brovm, fine lo coarse I
33 o SAND, lide Gravel, litlle Silt. Moisl.
_ 33 3 .
26 s
& 54 6-8 15 |24/18 ) S-4 {6 to 8'): Dense, gray-brown, fine to coarse 7
16 Yol SAND, some Silt, [i{lle Gravel. Moist,
B 16 e
21 T Filter Sand (2 to 12.5)
Wa 2" Dia, Sch. 40 PVC Well
8 — 2d Screen (0.010" Slots) (2.5
y TILL to 12.5°)
7 o » Dilt action indicates Cobbles from 7-13 feel, T
“’-'D
10 5-6 10-12 17 (24116 2‘30 §-5 (10 to 12'): No recovery (rack in tip of spoon). 7
16 o
] 15 o i
13 )DD
5O -
12— OQ
?0' : Native Material {12.5 to
. Y IR S O - . 13
Boring terminated at 13 feet at auger refusal,
14— -
46~ '
18- b
20— -1
22— b
24 —]

Sheet: 1 of 1
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BORING LOG CADOCUMENTS AND SETTINGS\CORISKO\DESKTOPYILES FOR OTHER OFFICES\BORING LOGS.GPJ 2008 SHAV2.GLB 2008 SHA V2.GDT 2/26M0

IMPROVING EARTH

Project: Stow Center Elementary School
l.ocation: Stow, Massachusetts
SHA Project No.: 3048.00

Datum:

Drilling Method: Geoprobe® 6610DT Track Rlg with 394" I Casing

Sampling Method: 5 long by 2" 0.D. MacroCore® Sampler

Groundwater ReadIngs

i.og of Boring GP-

Ground Elevation: 257.8 it feet

Pepth Depth Depth Stab.
Date Time foWater Ref. Pt. of Casing of Hole Time
Dritfing Company: New Ham pshire Borlng, inc. 0212610 v No Reading Taken
Foreman: C. Downing
Date Started: 02/26/10 Date Finished: 02/26/10
l.ogged By: R. Cook Checked By: V. Kokosa
Dobth Sample Information Stratum
opt Pen/| Field
{f Sah:lpge D?f%m Rec | Tosting |Log| Description Geologlc Description Remarks
. {ft} Data
L % 0-5 }50 Fg_,_ 8-1A {010 0.57: Dark gray, fine to medium SAND &
23 | bl o 0.5 meev GRAVEL, little Siit. Moist. FILL. P
i 5-1B (0.5 to 2.59: Orange brown, fine to medium SAND,
some Silt, little Gravel, few Roots. Wet, SUBSCIL.
SAND
2 —]
T 2.5 51C (2.5 to 5): Drangeftan, fine to medium SAND, some
| oY Silt, trace Grave!. Wet. TILL.
=
6._()_.
4— )u[)
o -
6O
. oy T ) )
52 5-7.4 |24/ D 5-2 {5 10 7.4": Orange/tan, fine to medivm SAND, some
2.2 =N Silt, trace Gravel. Moist, TiLL,
5O
6 — "-'D
D
O
o] 3
: Refusal at 7.4', boring terminated
8 —
10—
12—
14—
16—
18—
20 =

Sheet; 1of 1




Project: Stow Center Elementary School Log of Boring GP-2
Location: Stow, Massachusetts Ground Elevation; 257.9 & feet

SHA Project No.: 3048.00 Datum:

IMPROVING EARTH

Drilling Method: Geoprobe® 661007 Track Rig with 3V 1D Casing

BORING LOG CADOCUMENTS AND SETTINGS\CDRISKOWDESKTOPFILES FOR OTHER CFFICES\BORING LOGS.GPJ 2008 SHAVZ.GLB 2008 SHA V2.GDT 226110

L g " Greoundwater Readings
Sampling Method: §' fong by 2" 0.1, MacroCore® Sampler Depth Depth Depth Stab.
Date Time to Water Ref. Pt. of Casing of Hole Time
Dritling Gompany: New Hampshire Borlng, Inc. 02/26/10 - Na Reading Taken
Fareman; C. Downing
Date Started: 02/26/10 Date Finished: 02/26/10
Logged By: R. Cook Checked By: V, Kokosa
Sample information Stratum
Depth
{fy |Sample| Depth F;:’g TEL";:?‘Q L og| Dascription Geologle Description Remarks
No. i {fth Data
87 s 0-5 |50/ ot B S-1A (0 to 0.59: Dark gray, fine to coarse SAND &
3.0 Foed GRAVEL, trace Sill. Wet. FILL.

! 5418 (0.510 2 Dark brown, fine to coarse SAND &
GRAVEL. Moist. FILL.

541G (210 £ Tan/brown, fine to medium SAND, some Silt,
frace Gravel. Wet. FILL.

~
L
N FiLL
N
} |
4 — ~
7 ad
1
I
~
7 s2 | s-10 |50 v $-2A (5to 5.7 Tan/brown, fine to medium SAND, some
3.1 \' Si#, trace Gravel. Wet FILL.
6 e $-2B (5.7 10 6.6"): Black, GRAVEL. Septic FILL.
)
Y
fy] 6.6 S TS TG Gray e To medium SAND Tilie Graval,
- oY littie Silt. THL.
=2
LO:
8 — o
G TILL
=2
b O
- 'q‘e
o
b O
10 S 10"+

Boring terminated at 10 feet, No refusal encountered.

202

Sheet: 1 of 1




Project: Stow Center Elementary School
Location: Stow, Massachusetts

IMPROVING EARTH

SHA Project No.: 3048.00 Datum:

Drilling Method: Gecprobe® 6610DT Track Rig with 31 1D Casing

Sampling Method: 5 {fong by 2" 0.D, MacroCore® Sampler

Groundwater Readings

Log of Boring GP-3

Ground Elevatlon: 267.6 ¥ feet

BORING LOG C\DCCUMENTS AND SETTINGSWCORISKODESKTOPFILES FOR OTHER QFFICESBORING LOGS.GPJ 2008 SHA V2.GLE 2008 SHA V2.GDT 2/26/10

Depth Depth Stab.
Date Time to Water Ref. Pt. of Hole Time
Drilling Company: New Hampshire Boring, Inc. 02/26/10  --- No Reading Taken
Foreman: C. Dowaing
Date Started: 02/26/10 Date Finished: 02/26/10
Logged By: R. Cook Checked By: V, Kokosa
Sample Information
Depth
(th’) Sample| Depth 2‘;’;" Tt[:lssttgg Geologic Description Remarks
No. | ™ |ty | pata
0 06-5 |50/ 5-1A {0 1o 17 Dark gray, fine fo coarse SAND 8. GRAVEL,
28 little Silt, few brick pieces. Wet. FILL.
B S-1B {1 to 2.5 Gray, fine to coarse SAND, little Gravel,
listte Silt. Moist.
2 -
5-1C (2.5 to §"): Tan, fine to medium SAND, #itle Silt, trace
n Gravel. Moist. TILL.
4 .
7 5-10 { 5.6/ 8-2 (5 to 10": Tan, fine to medium SAND, #itle Silt, trace
4.2 Gravet, few Cobble. Moist. TILL.
6 f—
B —
10— Boring terminated at 10 {eet. No refusal encountered.
12
14~
16—
18-
20w
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BORING LOG CADOCUMENTS AND SETTINGS\CDRISKO\DESKTOPWILES FOR OTHER OFFICES\BORING LOGS.GPJ 2008 SHA V2.GLB 2008 SHA V2.G5DT 2/26/10

Project: Stow Center Elementary School
Location: Stow, Massachusetts
SHA Project No.: 3048.00

IMPROVING

EARTH

Log of Boring GP4

Ground Elevatlon: 258.7 t feet
Datum:

Drlilling Method: Geop robe® 8610DT Track Rlg with 3%" D Casing

Sampling Method: § long by 2" Q0. MacroCore® Sampler

Groundwater Readings

Depth Depth Depth Stab.
Date Time to Water Ref. Pt. of Casing of Hole Time
Drtlling Company: New Hampshire Boring, Inc, 02/26110 - No Reading Taken
Foreman: C. Downlng
Date Started: 02/26/10 Pate Finlshed: 02/26/10
Logged By: R. Cook Checked By: V. Kokosa
Denth Sample Information Stratum
et Penl| Fleld
() |Sample| Depth R.:; Tese!ing Log| Description Geologic Description Remarks
No. | ™ || Data
0 5-1 0-5 |50/ Fl?_L S-1A {010 0.6') Asphalt, Gravel, FiLL,
2.7
""" 08~ —53g (0.61c 1.5): Brown, fine 10 coarse SANL, SOMe
1 SAND Gravel, little Sit. Moist.
"‘c‘bgga[‘é" S7C (1.5 10 1.97. Wanihered Bobhie:
..... [ < —
2 $-1D {1.9 to 5'): Brown, fine to coarse SAND, some Gravel,
little Silt. Moist,
SAND &
4 — GRAVEL
1 s2 5-10 § 5.0/ S$-2A (5 to 5.6 Brown, fine to coarse SAND and GRAVEL,
38 e little Sift. Moist,
& ’ S5-28 (5.6 to 109 Tan, fine to medium SAND, little Si#t, trace
Gravel. Moist, Ti.iL.
TILL
8 —]
0 I I i e (s - -
Boring terminated at 10 feet. No refusal encountered.
12
14|
16~
16—
204
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BORING LOG CADOCUMENTS AND SETTINGS\CDRISKO\WDESKTOPILES FOR OTHER OFFICESBORING LOGS.GPJ 2008 SHA VZ.GLB 2008 SHA V2.GDT 2/26/10

IMPROVING EARTH

Project: Stow Center Elementary School
Location: Stow, Massachusetts
SHA Project No.: 3048.00

Datum:

Drilling Method: Geop robe® 66 10DT Track Rig with 3'4" |D Casing

Sampling Method: §' tong by 2" 0.0, MacroCore® Sam pler

Groundwater Readings

Log of Boring GP-6

Ground Elevation: 269.5 & feet

Depth Depth Stab.
Date Time to Water Ref, Pt, of Hole Time
Driting Company: New Ham pshire Borlng, Inc, 02/26/10 - Mo Reading Taken
Foreman: C. Downlng
Date Started: 02/26/10 Date Finished: 02/26/10
l.ogged By: R. Cook Checked By: V. Kokosa
Dooth Sample information Stratum
ept Penl| Fiald i ot
{ft} Sa&"i" D?f?)‘h Rec | Testing [Log| Description Geologlc Description Remarks
N {ft} Data
40— $-1 0-5 |50 moe O S-1A (0 to 1.7"): Dark brown, fine to coarse SAND, some
3.2 Graved, little Silt. Moist. TOPSOIL.
R TOPSOIL
PO D D 0 17 =558 (1.7 to 5': Orangy brown, fine o coarse SAND and
GRAVEL, little Silt. Moist.
™ sanps
o GRAVEL
4 ] .
7 os2 5-10 | 5.0/ 8-2A (510 5,68 Orangy brown, fine to coarse SAND and
4.2 5.8 GRAVEL, little Silt. Moist,
& — ’ S-28 (5.6 to 5.9 Tan and crange, fine SAND, some Siit,
race Gravel. Mecist. TiLL.
§-2C (5.9 to 10°): Tan to gray, fine to medium SAND, litie
Gravel, little Silt. Moist. TILL.
TILL
8 —
10— N F, - : .
Boring terminated at 10 feet. No refusal encountered.,
12~
14t
16—
18—
20—

Sheet: 1 of 1




BORING LOG CADOCUMENTS AND SETTINGS\CDRISKO\DESKTOPILES FOR OTHER OFFICESIBORING LOGS.GPJ 2008 SHA V2.GLB 2008 SHA V2.GDT 2/26/10

IMPROVING EARTH

Project: Stow Center Elementary School
Location: Stow, Massachusetts
SHA Project No.: 3048.00

Ground Elevation: 259.9 & feet
Datum:

Dritliing Method: Geoprobe® 6610DT Track Rlg with 3% 1D Casing

Sampling Method: §' long by 2" 0.1, MacroCore® Sampler

Groundwater Readings

Leg of Boring GP-6

Depth Depth Depth Stab.
Date Time to Water Ref, Pt of Casing of Hole Time
Dritling Company: New Ham pshire Borlng, Inc. 02/26/10 -~ No Reading Taken
Foreman; C. Bownlng
Date Started: 022610 Date Finished: 02/26M10
Logged By: R. Cook Checked By: V, Kokosa
Denth Sample information Stratum
ept Bany | Field I t
{fy |Sample| Bepth {o . Testing |Log| Description Geologle Description Remarks
No. {ft) I Data
L 0.5 {50 Qe S-1A (0 to 1) Dark brown, fine to medium SAND and SILT, ]
2.7 TGPSOIL frace Gravel, few Roots, Moist, TOPSOIL.,
] e T NS T T an, the 1o medam SAND. Titis ST Trace y
Gravet. Moist.
2 S-1C (1,7 to 5: Dark brown, fine o medium SAND, some
1 Silt, trace Gravel. Moist. ]
) SAND ]
4 ] —
T s 5-10 {50/ e 5-2A (5to 5,4°): Dark brown, fine to medivm SAND, some 7
4.1 ] ---5A - N Silt, trace Gravel. Moist. 1
§ — 'Q'D 5-28 (5.4 to 10'): Tan, fine to medium SAND, some Silt, .
Y~ iittle Gravel. Moist. TILL.
b‘,O-‘
o) i
o }Q
5 Q)
-O:D TILL
8 — S .
=3
6O
- DD ﬂ
.
=
10— oy o . ' —
Boring terminated at 10 feet. No refusal encountered.
12— w1
14~ -1
16— -
18— -
20
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APPENDIX 5 APPLICATION FOR NEW SOURCE APPROVAL



COMMONWEALTH O MASSACHUSETTS
ExecurvE OFFICE OF ENERGY & ENVIRONMENTAL AFFAIRS
DEPARTMENT OF ENVIRONMENTAL PROTECTION

Central Regional Office, 627 Main Street, Worcoster, MA 01608

DEVAL L. PATRICK IAN A. BOWLES
Governor Secrotary
TIMOTHY P, MURRAY LAURIE BURT
Lisutenant Governor Comnyissioner
February 16, 2010

Stow Elementary School Building Comimittee Town: Stow

Atin; Michael Wood, Superintendent of Schools PWS Name: Stow Cenler School

380 Great Road PWS ID: 2286007

Stow, MA 01775 Permit; BRP WS 13

MassDEP Transmittal Number; X231549 .
Action: Approved

Dear Mr. Wood:
Please find attached the following information:

« Anapproval for Site Source and Conduct of Pumping Test — under 70 gallons per minute,
BRP WS 13 for Well 2 at Stow Center School, Stow, MA,

Thank you, and if you should have any questions regarding this letter, please feel free to call Susan
Connors of the Drinking Water Program at 508-767-2701 or me at 508-767-2827.

Sincerely,
Marielle Sione
Section Chief

Drinking Water Program

cct  Stow Board of Health, P.O. Box 261, Stow, MA 01775
Vernon R, Kokosa, Sanborn, Head & Associales, Inc., 1 Technology Park Drive, Westford, MA 01886
Craig Martin, Stow Building Deparfment, 380 Great Road, Stow, MA 01775

YADWYP Archive\CERO\S{ow-2286007-System Modification W§13-2010-02-16.doc

This information is avallable in alternate format. Call Danald M. Gomes, ADA Cocrdinntor at 617-556-1057 TN §66-839-7622 or 617-374-6868,
http:fwwnw.mass, govidep » Phone (508) 792-78508 » Fax (508) 782-7621

ﬁ Printed on Recycled Paper



COMMONWEALTH OF MASSACHUSETTS
EXBcuTIvE OFFICE OF ENERGY & ENVIRONMENTAL AFFAIRS
DEPARTMENT OF ENVIRONMENTAL PROTECTION

Central Regional Office, 627 Main Strect, Worcester, MA 01808

DEVAL L. PATRICK TAN A. BOWLES

Gevernor Secretary
TIMOTHY P. MURRAY LAURIE BURT
Lisutenant Governor Commisaionoy

STOW, STOW CENTER SCHOOL
Approval te Site a Sowree and Conduct Pumping Test for Source less than 70 gpm
: BRP WS 13

Permit Date: February 16, 2010
1. Applicant Information
Name of Applicant:  Stow Elementary School Buildirig Committec
Mailing Address: 380 Great Road, Stow, MA 01775
Telephone: 978-897-2927
Transmittal Number; X231549

2. Facility Information

Name of Facility: Stow Center School
Facility Address: 403 Great Road, Stow, MA 01775
PWS Type: Non-Transient Non-Community

PWS ID Number: 2286007
3. TFacility Description

The Stow Center School is currently registered with MassDEP’s Drinking Water Program as a
Public Water System. The existing potable water supply for the school is from a bedrock well
in the basement boiler room of the existing school building. A renovation project for the
school includes the construction of a new well in the rear of the propetty and decommissioning
of the existing well. The proposed withdrawal is based on a Title 5 design flow calculated for
780 students/staff at 8 gallons per day per person (6,240 GPD); however the proposed Title 5
design is for 680 students/staff at 8 gallons per day per person (5,440 GPD). The final
approved rate will be based on the Board of Health approved Title 5 system.

This information is avaltable in atiernate forntat, Call Donald M. Gomes, ADA Coordinator at 617-556-1057 1D 866-539-7622 or 617-574-6868,
http:ffwwwv.mass.gov/dep « Phone (608) 762.7650 « Fax (608) 792-7621

{.’} Printed on Recycled Papar



Stow - Stow Center Elementary School, MassDEP Transmittal # X231549
BRP WS 13 -- Approval to Site a Source and Cenduct Pumping Test for Source <70 gpm
Page20f 5

4, Reviews and Approvals Affecting Current or Planned Operation

4.1 MEPA: Applicant is required to comply with all applicable requirements and filings of
the Massachusetts Environmental Policy Act Office, No MEPA review is required by
the MassDEP Drinking Water Program for this project,

4.2 Local: It is the Applicant’s responsibility to comply with all applicable requirements
and filings of the Town of Stow, including but not limited to, the Conservation
Commission and Board of Health. A Notice of Intent has been filed with the Stow
Conservation Commission and a hearing is scheduled for February 16, 2010.

5. Current Permit Application, Plans and Reports

Report: “Application for New Source Approval for Propased Water Supply Well”
Dated: January 2010

Prepared by: Sanborn, Head & Associates, Inc.

Contact: Vernon R. Kokosa, P.E.

Telephone: 978-392-0900 ext 1009

Received by MassDEP-CERO: January 13,2010

Start Date of Application: January 14, 2010

6. Current Projeet Deseription

A site examination was conducted on February 8, 2010 and attended by Susan Connors of
MassDEP’s Drinking Water Program, Vernon Kokosa of Sanborn, Head & Associates, and
Craig Martin, Stow Building Commissioner. The proposed well site is within the 100 foot
buffer zone of a wetlands vesource area. A Notice of Intent has been filed with the Stow
Conservation Comtmission and a hearing is scheduled for February 16, 2010, A drainage
ditch approximately 50 feet from the proposed well location was frozen during the site exam.
Sampling for microscopic particulate analysis (MPA) will not be required during the
pumping test; however, a determination regarding sampling for MPA will be made when the
sample schedule for the new well is issued. Bedrock wells for non-community systems are
considered exempt if the well is 100 feet or more from a surface water feature. The Zone [
radius will capture portions of the tennis courts and baseball and soccer fields. The existing
wastewater disposal system constructed in the 1950°s is located within the IWPA. A new
system will be installed in the same location as part of the renovation and will be equipped
with a recireulating sand filter,

The final Zone I radius and Interim Wellhead Protection Area (IWPA) radius will be
determined based on the final approved rate. For 5,440 GPD, the Zone I would be 210 feet
and the IWPA would be 521 feet. The Zone I radius will exiend onto the adjacent Hale
Middle School property that is owned by the Town of Stow.



Stow — Stow Center Elementary School, MassDEP Transmittal # X231549
BRP WS 13 - Approval to Site a Source and Conduct Pumping Test for Source <70 gpm
Page 3 of 5

According to a search of MassGIS data, there are five public water supplies (in addition to
the existing well at Stow Center School) within a one-half mile radivs of the proposed well
location. There is one hazardous waste site (RTN 2-10438) approximately one-half mile
from the proposed well location. The release was related to the removal of an underground
storage tank at the Pompositticut Elementary School in 1994, A Response Action Outcome
statement was issued for this site asserting that response actions were sufficient to achieve a
level of no significant risk or at least ensure that all substantial hazards were eliminated.

Surface waters within a one-half mile radius include Elizabeth Brook, Fletchers Pond,
Ministers Pond, unnamed tributaries and associated wetlands. The named streams are
located outside of the proposed IWPA. An area designated as Priority Habitat for Rare
Species is within a one-half mile radius, but is outside of the proposed IWPA. and well
outside of the subject property.

There are no solid waste facilities, landfills, Areas of Critical Environmental Concern or
certified vernal pools within a one-half mile radius of the proposed well.

A step drawdown test is proposed to be conducted at 50, 100, 150 and 200% of the proposed
designed well yield (approximately 5 gpm) in order to determine the appropriate pumping.
rate for the prolonged pumping test. Because of the low rate, the step test is optional for this
project. The prolonged test should be conducted at a minimum 133 1/3% of the proposed
approval rate if the step test is omitted. The discharge line is proposed to be located 200 feet
from the well into the wetland or to the unnamed pond to the west.

Water quality sampling is described in the permit application in accordance with MassDEP’s
Guidelines with the exception of synthetic organic compound (SOC) analysis. SOCs shall be
collected on the final day of the pumping test prioy to shutdown.

Permit Review and Approval

This permit application complies with the requirements at 310 CMR 22.00 Drinking Water
Program Regulations and MassDEP’s Guidelines and Policies for Public Water Systems.
MassDEP reviewed the permit application and supporting documentation, and hereby issues
the permit/approval. In the event this permit conflicts with all or parts of prior approvals or
permits, the terms and conditions of this permit shall supersede the conflicting provisions of
prior permits and/or approvals., This permit does not convey property rights of any sort or
any exclusive privilege. This permit is subject to the conditions set forth below,

General Permit Conditions

8.1 Compliance with Permit Approvals — The Applicant shall conduct activities in
accordance with the approved plans, reports, and other submissions, except as may be
modified by the conditions set forth in Section 8 (General Permit Conditions) and
Section 9 (Special Permit Conditions). No material changes in the design or activities
described in the approved documents shall be performed without prior written MassDEP
approval.




Stow — Stow Center Elementary School, MassDEP Transmittal # X231549
BRP WS 13— Approval to Sife a Source and Conduct Pumping Test for Source <70 gpm
Page 4 of 5

8.2 Compliance with Other Approvals — The activities at this Public Water System shall be
performed in compliance with all other applicable local, state and federal laws and
regulations. This approval does not relieve the owner or operator of this Public Water
System from complying with all other applicable local, state and federal requirements,
licenses and permits,

8.3 Duty to Mitigate — The Applicant shall remedy and shail act to prevent all potential and
actual adverse impacts to public health or the environment resuiting from noncompliance
with the terms or conditions of the permit or approval.

8.4 Duty to Provide Information — The Applicant shall furnish to MassDEP, within a
reasonable time, any information MassDEP may request, and which is deemed by
MassDEP to be relevant in determining compliance with permits, regulations, guidelines
and policies.

9, Special Permit Conditions

9.1 Pumping Test Design — The pumping test shall be conducted for an adequate time period
to meet the stabilization criteria set forth in MassDEP's Guidelines and Policies. The
pumping test shall be conducted as described in the BRP WS13 application,

9.2 Procedures and Guidelines for Bedrock Wells — The Applicant shall follow the
procedures, policies and guidelines that are relevant to the Source Approval Process for
Bedrock Wells with Planned Yields less than 100,000 GPD.

9.3 Zone I Radius Ownership and Control - The Drinking Water Program Regulations at
310 CMR 22.21(3)(b) require that the Public Water System must have the ownership or
control of the area within the Zone 1 radius of each of the proposed groundwater source
wells to protect the water from contamination, The Applicant shall submit to MassDEP,
as part of the BRP WS 15 Permit application, a surveyed plot plan of the Zone I area,
cleatly delineating the limits of Zone [ property ownership. Current and future land uses
within the Zone I shall be limited to those land uses directly related to the provision of
public water system. Additionally the application of fertilizers or pesticides on the
playing fields shall be prohibited.

9.4 Water Quality Sampling —~ AH water quality sampling shall be conducted as staied in the
BRP WS13 application and in accordance with the requirements of 310 CMR 22.00 and
MassDEP’s Guidelines and Policies for Public Water Systems including Appendix A.
The Applicant shall conduct synthetic organic compound (SOC) sampling at the end of
the pumping test.

9.5 Water Quality Analysis — All water quality analyses must be conducted by a Massachusetts
certified Iaboratory, using approved methods and achieving the required method detection
limits, Please report all water quality analytical data on MassDEP Forns, to enable
efficient review of the water quality data.




Stow -- Stow Center Elementary School, MassDEP Transmittal # X231549
BRP WS 13 ~ Approval to Site a Source and Conduet Pumping Test for Source <70 gpm
Page Sof 5

9.6 Latitude/Longitude — The Applibant shall submit to MassDEP the latitude and longitude
for the well.

9.7 Water Treatment Permit Application — It was proposed by the Applicant that a water
softener will most likely be needed for the new water supply. The Applicant shall
submit the appropriate application for Approval to Construct a Treatment Facility (BRP
WS23A) for the water softener, If the water samples collected during the pumping test
exhibit the need for any additional treatment (e.g. violations of MCLs), then that
treatment shall be included in the BRP WS23A application.

Thank you, and if you should have any questions regarding this permit, please feel free to
call Susan Connors of the Drinking Water Program at 508-767-2701 or me at 508-767-2827.

Sincerely,

Matielle Stone
Section Chief
Drinking Water Program



SANBORN, HEAD & ASSOCIATES, INC.

: W [ el 1 Technology Park Drive & Westford, MA 01886
%E@j A ¥ P (978) 392-0900 = F (978) 392-0987
IMPROVING EARTH www.sanbornhead.com

APPLICATION FOR NEW SOURCE APPROVAL

FOR PROPOSED WATER SUPPLY WELL
Site Examination, Land Use Survey and Approval to Conduct Pamping Test
Stow Center Elementary School
Stow, Massachusetts

Prepared for
Symmes, Maini & McKee, Inc.

Prepared by
Sanborn, Head & Associates, Ine.

File 3048.02
January 2010




SANBORN, HEAD & ASSOCIATES, INC.
1 Technology Park Drive » Westford, MA (1886
P (978) 392-0900 = F (978) 392-0987

TH www.sanbornhead.com

IMPROVING EAR

January 11, 2010
File No. 3048.02

Ms. Barbara Kickham

Massachusetts Department of Environmental Protection
Central Regional Office -- Drinking Water Program

627 Main Street

Worcester, Massachusetts 01608

Re:  Application for New Source Approval for Proposed Water Supply Well
Site Examination, Land Use Survey, and Approval to Conduct Pumping Test
Stow Center Elementary School
Stow, Massachusetts

Dear Barbara:

Enclosed please find two (2) copies of our BRP WS 13 application for a new source approval for
a proposed drinking water supply well for the Stow Center Elementary School located at 403
Great Road (Route 117) in Stow, Massachusetts. The new well is expected to be a bedrock well
with a permitted withdrawal rate of approximately 7,000 gallons per day (gpd). The new well
will be constructed as part of a school expansion project and will replace an existing well in the
boiler room of the existing school.

If you have any questions during review of this application, please do not hesitate to call.

Very truly yours,
SANBORN, HEAD & ASSOCIATES, INC.

S

Gl'ego;;y;il?&. Mischel, P.E. Vernon R. Kokosa, P.E.
Senior Project Manager Principal
GRM/VRK:Imd

SAWESDATA0003048.02\0riginals\201001 1§ Stow Well Cover Ltr.docx



Enter your transmittal number — »  .X231549 .
Transmittal Number 77

Your unique Transmittal Number can be accessed anline: hitp://mass.qovidep/service/online/trasmfrm.shtml of call
MassDEF’s Infol.ine at 617-338-2255 or 800-462-0444 (from 508, 781, and 978 area codes).
Massachusetts Department of Environmental Protection

Transmittal Form for Permit Application and Payment

1. Please typeor A Parmit Information

prinf. A separate
Transmittal Form BRP WS 13 New Source Approvai<70 gpm-Site Exam
must be completed 1. Permit Code: 7 or 8 character code from permit instructions 2. Name of Permit Category o
fa‘:)rp'ﬁi:g é’r‘ﬁrm't Elementary School Reconstruction

3. Type of Project or Activity
2 Makeyour .

check payableto "B - Applicant Information — Firm or Individual
the Commonwealth

of Massachusetts Stow Elementary School Building Committee
and mail it with a 1. Name of Firm - Or, if party needing this approval is an individual enter name below:
copy of this form to:
DEP, P.0O. Box . _ .
4062, Boston, MA 2. Last Name of [ndividual 3. First Name of individual 4. Ml
02211. 380 Great Road
] 5. Street Address
3. Three capies of  Sigy MA 01775 (978) 897-2927
this form will be 8. City/Town 7.State 8. 2ip Code 9. Telephone # 10, Ext #
‘ Michael Wood, Superintendent of Schools S
Copy 1 - the 11. Contact Person 12. e-mail address (optional)

originai must

accompany your s = PR T
permit application. C. Facility, Site or Individual Requiring Approval

Copy 2 must

acc?r{npany your Center Elementary School

fee payment. 1. Name of Facility, Site Or Individual

Copy3shoudbe 403 Great Road

retained for your 2. Street Address

records Stow MA 01775-1129  (978) 897-0290 ,

4. Both fee-paying 3. City/Town 4. State 5. Zip Code 6. Telephone # 7. Ext #
and exempt . o .
applicants must 8. DEP Facility Number (if Known) 9. Federal 1.D. Number (if Known) 10. BWSC Tracking # (if Known)

mail a copy of this
ransmitalform (o gy Application Prepared by (if different from Section B)*

?,",‘g‘f_sé’;’i"mz Sanborn, Head & Associates, Inc.
Boston, MA 1. Name of Firm Or Individuat
02211 1 Technology Park Drive
2. Address
* Note: Westford . MA 01886 (978)302-0900  x1009
For BWSC Permits, 3. City/Town 4, State 5. Zip Code 6. Telephone # 7. Ext, #
enter the LSE. Vernon R. Kokosa, P.E.

8. Contact Person 9. LSP Number (BWSC Permits only}

E. Permit - Project Coordination

1. Is this project subject to MEPA review? [ yes [no
If yes, enter the project's EOEA file number - assigned when an
Environmental Notification Form is submitted to the MEPA unit; ENF not filed.
EOEAFile Number

F. Amount Due

DEP Use Only Special Provisions:
_ 1. Xl Fee Exempt (city, fown or municipal housing authority)(state agency if fee is $100 or fess).
Permit No: There are no fee exemptions for BWSC permits, regardiess of applicant status.
2. [ Hardship Request - payment extensions according to 310 CMR 4.04(3)(c).
3. [ Alternative Schedule Project (according to 310 CMR 4.05 and 4.10).
4

Rec'd Date: 4
[l Homeowner (according to 310 CMR 4.02).

Reviewer:

‘Check Number ' o Dollar Amount Date

20100111 DEP Transmittal Form « rev. 1/07 Page 1 of 1



Approvals

Massachusetts Department of Environmental Protection
Bureau of Resource Protection — Drinking Water Program

BRP WS Application

For Drinking Water Program (Water Supply) Permits or Eadiiity ID# (i knowny

X231549
Transmittai Number

A. Application

fmportant: When
filling out forms
on the computer,
use only the tab

Is this application for [ an Original or [ ] a Resubmittal?

Applicant:

Stow Elementary School Building Committee

380 Great Road

key to move your Name Address
cursor - do not Stow MA 01775 William Wrigley (978) 897-2927
use the retumn e T R .
key. City State Zip Contact Telephone
'I 3. Consultant:
FAR—— N .
Sanborn, Head & Associates, Inc, 1 Technology Park Drive
Name Address
Westford MA 01886 Vernon Kokosa, P.E. (978)-392-0900
City State Zip Contact Telephone
B. Permit

Piease check the permit or approval for which you are applying:

Water Treatment Approvais

Zone H Determination for Existing Sowrces

O

BRP WS 07 Approval to Conduct Pump Test for Zone 1l
Delineation

0 BRP WS 08 Approval of Zone If Delineation

New Technology

I S

BRP WS 11 Minor New Technology Approval;, where no field
test required
Drinking Water Additive
7] Cross Connection Device
[0 Water Vending Machine
1 Other {specify):

BRP WS 12 Major New Technology Approval: where field
testing is reguired

BRP WS 27 New Technology with Third-party Approval

BRP WS 28 Vending Site/Source Prototype

BRP WS 31 Vending and POWPCE Devices with Third-party
Approval

New Source Approvals <70 gpm

(I
a

BRP WS 13 Exploratory Phase, Site Examination, Land
Use Survey and Approvai to Conduct Pumping Test

BRP WS 15 Pumping Test Report Approval and Approval
te Construct Source

BRP WS 37 Approval of Transient Non-Community Source
Less than 7 Gallons per Minute (combines BRP WS 13 and
BRP WS 15 submittais)

New Source Approvals = or > 70 gpm

wsapp.doc - rev. 6/09

]

|
(]

BRP WS 17 Exploratory Phase, Site Examination, Land Use
Survey, and Conduct Pumping Test

BRP WS 19 Pumping Test Report Approval

BRP WS 20 To Construct Source

{
M
O
0l
L
[a
O
[
O
O
0
O
B
0
d
d
O
{1

]

BRP WS 21A To Conduct Pilot Siudy < 40,000 gpd

BRP WS 218 To Conduct Filet Study = or > 40,000 gpd and
< 200,000 gpd

BRP WS 21C Te Conduct Pilot Study = or > 200,000 gpd and
<1 mgd

BRP WS 21D To Conduct Pilot Study = or > 1 mgd

BRP WS 22A Pilot Study Report < 40,000 gpd

BRP WS 22B Pilot Study Report = or > 40,000 gpd and

< 200,000 gpd

BRP WS 22C Pilot Study Report = or > 200,000 gpd and

< 1 mgd

BRP WS 22D Pilot Study Report = or > 1 mgd

BRP WS 23A To Construct Facility <40,000 gpd

BRP WS 23B To Construct Fagcility = or > 40,000 gpd and

< 200,000 gpd |

BRP WS 23C To Construct Facility = or > 200,000 gpd and
< 1 mgd

BRP WS 24 Te Construct Facility = ar > 1 mgd

BRP WS 25 Treatment Facility Modification

BRP WS 29 Water Treatment: Chemical Addilion Retrofits of
Water Systems > 3,300 people

BRP WS 30A Vending Instaliation Approval

BRP WS 30B POU/POE Installation Approval

BRP WS 34 Water Treatment: Chemicai Addition Retrafits of
Water Systems = or < 3,300 people

BRP WS 35A Multiple Vending Instatlation Approvai

BRP WS 358 Multiple POU/PQE Installation Approval

Water Quality Assurance

0O

BRP WS 26 Sale or Acquisition of Land for Water Source
BRP WS 36 Abandonment of Water Source

Distribution System Modifications

0
m

BRP WS 32 Systems > 3,300 people
BRP WS 33 Svstems = or < 3.300 people
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APPLICATION FOR NEW SOURCE APPROVAL
FOR PROPOSED WATER SUPPLY WELL
Stow Center Elementary School
Stow, Massachusetts

1.0  INTRODUCTION

This document is intended to support an application for a New Source Approval (BRP WS 13)
for a proposed water supply well to be installed as part of the proposed building expansion for
the Stow Center Elementary School in Stow, Massachusetts. The application is intended to
satisfy the requirements of 310 CMR 22.00, the Massachusetts Drinking Water Regulations and
the Massachusetts Department of Environmental Protection (DEP) Bureau of Resource
Protection (BRP) Guidelines and Policies for Public Water Systems, Volumes I and Il

(Guidelines).

The Stow Center Elementary School is located on approximately 17.5 acres of land along Great
Road (Route 117) in Stow, Massachusetts as shown on the Locus Plan on Figure 1. The site is
bounded by private residences and a church to the west and south, a mix of residential,
commercial and municipal buildings to the southeast, Hartley Road and the Stow Fire
Department to the cast, and wooded land and the Hale Middle School to the north.

The Site is currently occupied by the existing Center Elementary School, with parking and bus
loading areas to the southwest, playing fields to the north, and a wastewater disposal field to the
northeast, as shown on Figure 2. Wooded areas are located to the east and northeast of the
existing school building and along the northern and western portions of the site. Vegetated
wetlands are located in the northeastern portion of the site and along the northern and
northwestern Site boundaries, and two ponds are located to the west and northwest of the site.
Records indicate that the existing wastewater leaching field for the Center School was
constructed during the 1950s. Numerous active utilities serve the Site.

Based on a site plan received from SMMA on October 30, 2009, SHA understands that the
proposed construction includes a two story addition to the existing school building, employee
parking and bus pick-up/drop-off areas, a new wastewater disposal system, subsurface
stormwater infiltration galleries and a new public water supply well, as shown on Figure 3. SHA
understands that the proposed work inctudes demolition of the stone building to the west of the
existing school building, the western wing, and a portion of the northern wing of the existing
school building.

The proposed addition is located north of the existing school building in an area currently
occupied by playing fields and a heavily wooded slope. The building addition is proposed to
include new classroom space, a gymnasium and a cafeteria. The building addition is anticipated
to have a footprint of approximately 55,000 square feet (sf) with a finished floor clevation of
239.0 feet.
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Potable water for the Stow Center School is currently obtained from a 260-foot deep bedrock
well located within the basement boiler room of the existing school building. The existing well
is believed to have been installed during the 19507s as part of the original school construction.
We understand there is no driller’s log available for the existing well.

The existing well serving the Elementary School will be abandoned in accordance with DEP
Guidelines. The applicant is proposing to install a replacement bedrock well to supply potable
water to the expanded Center Elementary School. The proposed well is anticipated to be a
bedrock well with a permitted withdrawal rate of 7,000 gallons per day (gpd). The withdrawal
rate was estimated using the anticipated school population following the construction of the
addition (680 students/stafl’ plus 100 future expansion = 780 students/staff), an assumed water
use rate of 8 gpd per person based on Title V per capita wastewater generation rates, phis a 10
percent allowance for consumption.

The purpose of this submittal is to obtain the initial DEP approval for the first step in the new
source approval process; namely, DEP approval of the proposed well location and approval of
the procedures to be used to conduct the pumping test, the water quality sampling and analytical
laboratory testing of the water samples. This application has been prepared by Sanborn, Head &
Associates, Inc. (SHA) on behalf of the Stow Elementary School Building Committee (applicant)
and the project architect, Symmes, Maini & McKee Associates, Inc. (SMMA) in accordance
with the agreement between SHA and SMMA dated May 28, 2009 agreement and our contract
Addendum No. 1, dated September 22, 2009.

2.0 SUPPORTING INFORMATION FOR SITE EXAMINATION

The following paragraphs provide supporting information for the site examination and the
rationale that was used to select the proposed type of water supply well and its location. The
supporting information includes a discussion of groundwater resources in the area, the proposed
well location, a description of current land use in the area, and an evaluation of existing or
potential sources of groundwater contamination.

2.1 Groundwater Resources and Exploration

Based on our review of available information regarding groundwater resources in the project
area, a bedrock well is proposed to be installed for the following reasons:

* Municipal water is currently not available to the Stow Center Elementary School;

® A water supply well installed within the overburden soils may not yield sufficient water
because the on-site soils generally consist of a relatively thin layer of sand and gravel
overlying low permeability glacial till based on geotechnical and hydrogeologic studies
completed by SHA]; and,

I Geotechnical Engineering Report, Stow Pompositticut/Center School, Stow Massachusetts dated December 2009,
prepared by SHA,
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* The existing bedrock supply well at the School has a proven record of providing an
adequate quantity of good quality water based on the prior use of the well for school

operations.

2.2 Proposed Weil Location

The proposed well location is in an area of athletic ficlds located to the north of the school
building and to the west of Hartley Road as shown on Figure 3. This location was deemed to be
the area of the school property with the least development where a well could be installed and a
water line constructed to the Elementary School in a cost-effective manner with the least

environmental impact.

2.3 Wellhead Protection Zone

The proposed withdrawal rate for the well is 7,000 gpd, or approximately 5 gpm. For this
withdrawal rate, the Zone I radius would be approximately 227 feet using the procedures in
Appendix D) of the Guidelines. The Town of Stow controls ownership of the property within the
proposed Zone 1.

As shown on Figure 4, most of the area within the proposed Zone I consists of grass covered
athletic fields and forested wetlands. Existing paved tennis courts are partially located within the
proposed Zone 1, but this paved area will be removed as part of the school expansion project. A
small unnamed pond is located approximately 200 feet to the west of the proposed well location.

It 1s anticipated that electrical equipment and controls for the well will be located in the
mechanical room of the school building. No pump house is proposed in the Zone I wellhead
protection zone. An electrically powered submersible pump is proposed for the water supply

well.
2.4 Characterization of Land Use
Figures 1, 2 and 4 illustrate the current land uses in the vicinity of the proposed well location.
2.4.1 Current Land Uses

Current land use within -mile of the proposed well location was established by conducting a
limited windshield survey of existing properties from public right-of-ways, and reviewing recent
aerial photographs from Google Earth and information from Mass GIS. The area within the %-
mile radius of the proposed well location is predominantly residential or wooded open space.

Neither public water nor sanifary sewers are currently available in the arca of the Stow Center
Elementary School.  The MHale Middle School and the Stow Fire Station are located
approximately 600 feet and 900 feet to the northeast and southeast, respectively, of the proposed
well location.
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2.4.2 Existing Water Supply Wells

Appendix A includes a copy of the Massachusetts DEP Bureau of Waste Site Cleanup Site
Scoring Map dated July 1, 2009. The map identifies six public water supply wells within a '4-
mile radius of the Center Elementary School. The map was obtained from a report entitled
Environmental Site Assessment, Center School, 403 Great Road, Stow Massachusetts  dated
August 2009 (ESA report) prepared by ADS Environmental Engineering, LLC (ADS).

The elementary school property contains an existing Interim Wellhead Protection Area (IWPA)
for the existing public water supply well that serves the school. Other IWPA locations are shown
roughly 300 feet to the southeast, 1,000 feet to the northeast, and 2,300 feet to the west of the
school property. A Zone Il wellhead protection zone for the well serving the Hale Middle
Scheol 1s shown roughly 800 feet to the north of the clementary school property. Protected Open
Spaces are shown to the north and southeast of the subject property.

The existing public water supply wells and their corresponding DEP well number are as follows:

Well Location DEP Well Number
Stow Center Elementary School 2286007-01G
Hale Middle School 2286005-01G
Whitney Homestead Rest Home 2286002-01G
Not Available 2286018-01G
Not Available 2286018-02G
Not Available 2286022-01G

According to Mr. Jack Wallace of the Stow Board of Health, the Assabet Water Company
operates a public water supply system that supplies water to areas east of the Town Center.
Potable water for residential properties adjacent to the Center Elementary School is supplied by
private wells. The locations of five residential water supply wells immediately adjacent to the
Center Elementary School property are shown on Figures 2 and 3. The closest of the residential
water supply wells is located approximately 670 feet to the south of the proposed water supply
well.

2.4.3 Zoning

The area within a Y-mile radius of the proposed supply well location is primarily zoned
“Residential” by the Town of Stow. One property identified on Stow Assessor’s Map U-10,
Parcel 60 located approximately 1,000 feet to the southeast of the Center Elementary School is

zoned “Compact Business”.

A Flood Insurance Rate Map dated August 1, 1979, Community Panel # 250216 0005 B was
reviewed by ADS in the Building Department. The Center Elementary School property is not
located within a designated flood zone according to this map.
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2.4.4 Nearby Surface Water Bodies

This subsection includes an evaluation of surface water bodies within 1000 feet of the proposed
well location for a potential hydraulic connection between the well withdrawal point and the
surface water body. The site is located within the Assabet River Basin. The well is located
within the 100 foot wetland buffer zone of a wetland associated with a small man-made ditch
that is located to the north and east of the proposed well location. A small unnamed pond is
located approximately 200 feet to the west of the proposed well location. Surface water flowing
from the unnamed pond flows in a southerly direction through a second unnamed pond before
flowing into a wetland associated with Elizabeth Brook approximately 2,900 feet to the south of
the proposed well location. Elizabeth Brook flows out of Wheeler Pond in an easterly direction

mnto the northeasterly flowing Assabet River.

Subsurface explorations for the building addition indicate that the low areas in the western
portion of the site consist of sand and gravel overlying low permeability glacial till overlying
bedrock. In the upland areas of the site, the sand and gravel is absent, and the overburden
consists of glacial till that overlies bedrock. Since a bedrock well is proposed with the well
casing sealed in competent bedrock, it is our opinion that the hydraulic connection is expected to
be insignificant between the surface water pond and the proposed bedrock well,

2.4.5 Existing and Potential Sources of Contamination
SHA reviewed information contained in the ESA report prepared by ADS to obtain information
regarding existing and potential sources of contamination in the vicinity of the Stow Center

Elementary School.

2.4.5.1 Review of Environmental Databases

The ESA completed by ADS included a review of environmental databases maintained by State
and Federal Agencies using a review service operated by FirstSearch Technology Corporation
(FirstSeach). The Environmental FirstSearch Report provided in the ESA is dated June 15,
2009.  FirsiSearch uses approximate minimum search distances from the subject property
boundary that meet the American Society of Testing and Materials (ASTM) standards for Phase 1
Environmental Assessments. These distances vary, but are typically ¥ to I-mile and depend on
the record being searched. When available, FirstSearch uses the Universal Traverse Mercator
(UTM) horizontal position coordinates for a given site to determine if a site is within a given
search radius of the study site; these sites are referred to as plottable. To identify additional
unplottable sites, not listed with UTM horizontal position coordinates, FirstSearch also searches
the databases using the zip code for the study Site.

The National Priority List (NPL), also known as the Superfund List, was reviewed by
FirstSearch. The NPL lists those high priority hazardous waste sites currently being evaluated
under the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA
or Superfund). No NPL sites were identified within a Y-mile radius of the Site.
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The Comprehensive Environmental Response, Compensation, and Liability Information System
(CERCLIS) database contains known or suspected hazardous waste sites currently being
considered for evaluation under CERCLA. The CERCLIS database was reviewed by
FirstSearch and no plottable site were identified within a Ys-mile radius of the Site.

The Resource Conservation and Recovery Information System (RCRIS) was searched for
information on corrective and non-corrective actions taken at facilities that treat, store or dispose
of EPA regulated waste. The RCRIS database identified one RCRA Generator within one-
quarter mile of the subject property, which was the Concord Fuels of Stow gasoline service
station located at 368 Great Road, located approximately 1,000 feet southeast of the subject
property. The Concord Oil Company, Inc. is registered as a Small Quantity Generator of waste
oil (MA Haz Waste Generator ID MV9788970111). There was a listing of a spill in the 1990s at
this address in the database search (Mobil Station, 368 great Road), however the spill 1s listed as

closed.

The Emergency Response Notification System (ERNS) database was searched for emergency
actions conducted by the EPA. No ERNS sites were identified during this search.

The FirstSearch database was utilized to search for properties located within a one quarter mile
radius of the subject property with past or current USTs and Leaking Underground Storage
Tanks (LUST). The Concord Oil Company, Inc., 368 Great Road, is also identified as having
information on Underground Storage Tanks (UST). The report listed information on the removal
of four underground tanks (10,000 gallon, 8,000 gallon and 5,000 gallon gasoline tanks, and one
550 gallon waste oil tank), and three in-use gasoline tanks with double walls and cathodic
protection and in-tank monitors (an 8,000 gallon, 6,000 gallon, and 4,000 gallon), one 4,000
gallon diesel tank in-use with double walls and cathodic protection, and a 500 gallon waste o1l
tank m use, also double walled with cathodic protection. Again, there was no information on a
release of oil or hazardous material found for this property.

The database search identified one State Site within one half mile of the subject property, the
Pompositticut Elementary School, 511 Great Road, which is also listed in the LUST database (it
is the only LUST listing). A release was identified from a former fuel oil tank used (o heat the
school. Remediation activities were completed, and the site has been closed out with the filing of
a Class A-2 Response Action Qutcome (RAQ). Additional information on this release is
provided in the DEP file review section of this report. This release located approximately one
half mile to the west is not anticipated to affect the subject property.

The computer database search also provided information on hazardous material spilis that
occurred in the 1990s. The database scarch identified one spill site within a one-quarter mile
radius of the subject property, at a Mobi] Station at 368 Great Road, which is currently Concord
Fuels of Stow. The spill was reported due to environmental impact to soil during a tank removal
on January 30, 1990. Additional information was found at DEP regarding this situation,
however the case is listed as “closed”. This address is located approximately 1,000 feet to the
southeast and based on measured groundwater flow direction at the site to the east/southeast, this
site is not hydrologically upgradient from the subject property.
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2.4.5.2 MADEP File Review

The ESA by ADS included a visit to the Central Regional office of the DEP in Worcester,
Massachusetts to review files on releases of oil or hazardous materials in the vicinity of the Site.
Files for two addresses were found for a Y%-mile search radius; the former Mobil Station
(currently Concord Fuels of Stow) at 368 Great Road, and the Pompositticut Elementary School,
511 Great Road. The findings of the ADS file review are summarized below.

Mobil Station, 368 Great Road, (DEP Spill ID C89-0417 & C90-0040)

On January 29, 1990, a spill report was completed by DEP when a representative from Mobil
contacted the DEP. According to the summary report, three gasoline USTs, one waste oil UST
and one fuel 0il UST had been removed at the property, and contaminated soil was encountered.
The contaminated soil was segregated and stockpiled on site. A copy of an environmental
assessment prepared by Hydro-Environmental Technologies, Inc. for the site was provided. The
summary letter reported minimal dissolved hydrocarbon contamination in the soil that was
consistent with “normal background levels associated with service station operations and not
indicative of a leak or spill.” Groundwater sampling reportedly indicated non-detectable levels
of hydrocarbons. Quarterly monitoring for 6 months was planned, after which, if the levels in the
wells remained below detection, no further remedial response activities would be conducted, A
plan showing groundwater flow direction to the east/southeast (away from the Center School
Property) was provided.

A February 13, 1990 letter from Hydro-Environmental Technologies, Inc. to the DEP regarding a
Bill of Lading was also found in the files. The letter summarized laboratory testing of soil from
adjacent to well MW-4 which was found to the most contaminated well (located centrally on the
property). The letter also states that approximately 150 yards of soil was stockpiled on site and
will be transported to the North Adams Landfill. No further information was found in DEP files
regarding this spill site which is not anticipated to affect the subject property.

Pompaositticut Elementary School (DEP RTN 2-10438)

ADS reviewed a Response Action Outcome (RAQO) Statement for this release site dated May 28,
[997. A 7,000 gallon #2 fuel oil tank had been removed from the site in August 1994, and fuel
oil contaminated soil and groundwater in the immediate vicinity of the tank was encountered.
The site was within the Zone 11 of the Whitney Homestead, Inc. rest home and the school’s
public drinking water supply wells. Other private wells are also located in the area. In the
summer of 1996, a Release Abatement Measure was conducted to clean up the oi] contaminated
soil and groundwater. Excavated contaminated soil was removed from the site, and transported
to Bardon Trimount’s recycling facility in Shrewsbury, Massachusetts. Approximately 19,000
gallons of groundwater pumped from the excavation was transported off site for disposal, and
approximately 40,000 gallons were treated via granular activated carbon and discharged into
Elizabeth Brook under an EPA National Pollutant Discharge Elimination System (NPDES)
permit. Excavation limit soil samples did not detect contaminants above Method 1 Risk Based
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Standards. A fiberglass tank was re-installed in the excavation to store #2 fuel oil to heat the
building.

Groundwater flow direction was measured and found to be to the west to southwest. A Method 3
Risk Characterization was conducted and the site was deemed to have achieved a Condition of
No Significant Risk. This site is located approximately one half mile west of the subject
property, and based on response actions taken, groundwater flow direction and distance from the
site, this release site is not anticipated to affect the subject property.

2.4.5.3 On-Site Petroleum Fuel Storage Tanks

As part of the ESA, ADS conducted a review of files at the Stow Board of Health. Based on the
review, SDA identified a plan that showed an underground tank at the Center School located 40
feet north of the Boiler Room, and 20 feet west of the school building wall to the east.
Documentation obtained by ADS indicated this tank was removed in August 1992 and there was
no indication of a leak from the tank according to a Fire Department letter. The Stow Center
Elementary School building is currently heated by natura] gas.

2.4.5.4 On-Site Soil Sampling and Analytical Testing

As part of the ESA, ADS collected soil samples for laboratory testing during subsurface
explorations by Sanborn, Head and Associates, Inc. in August 2009. ADS collected two samples
of fill soils for disposal characterization testing, and seven samples of surface and near surface
soils for pesticide testing including arsenic and lead due to the past use of the land as an apple
orchard.

Pesticides detected at the property included (4,4-DDD, 4,4°-DDE, and 4,4°-DDT) at
concentrations well below the Reportable Concentrations of the MCP for the most conservative
reporting category for soil at schools or residences (reporting category RCS-1). Lead
concentrations werc slightly elevated above background levels, but well below the RCS-I
Reportable Concentration of 300 mg/kg. Arsenic was identified at levels ranging from 16 mg/kg
to 34 mg/kg within the school grounds, above the RCS-1 Reportable Concentration of 20 mg/kg.
Arsenic in the proposed wastewater treatment area adjacent to Hartley Road, apparently outside
the former orchard, ranged from 7.1 to 8.3 mg/kg. ADS concluded that the arsenic detected in
soil is not a Reportable Condition under the MCP since pesticides were applied in accordance
with manufacturer’s labeling instructions. “Hot spots” indicative of a “release” of pesticides
were not found, so ADS concluded the condition falls within the reporting exemption in 310
CMR 40.0317(8)(¢).

Off-site disposal characterization testing of a coal ash layer in test pit WWTP-5 (WWTP-5/S- 3),
and a composite sample of fill materials from test pits WWTP-2 and WWTP-5 (Comp WWTP-2
and WWTP-5) revealed that contaminants were primarily not detected. Low levels of petroleum
related compounds (TPH and PAHs) were detected in Comp WWTP-2 and WWTP-5, however
concentrations were well below the Reportable Concentrations of the MCP. Concentrations of
metals were at levels that were well below MCP Reportable Concentrations.
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2.5 Evaluation of Potential Sources of Contamination

Our review of this information indicates that to the best of our knowledge, there are no known
areas of groundwater contamination in the area of the Stow Center Elementary School, or nearby
releases 1o the soil and groundwater that would compromise water quality in the proposed water
supply well. The land use in the area is predominantly residential and agricultural. Releases that
have been reported to DEP for the area have involved petroleum products, however, these
releases appear (o have been remediated to achieve a Condition of No Significant Risk as defined
in the MCP. There are no storage tanks within the proposed Zone I wellhead protection zone
around the proposed well (anticipated to be a 227 foot radius around the well corresponding to an
anticipated permitted withdrawal rate of 7,000 gpd). In addition, the geology of the site is
conducive to protecting the bedrock aquifer from surface releases of petroleum products because
the overburden soil above the bedrock consists of glacial till with a relatively low permeability,
Furthermore, the water quality in the existing wells that supply drinking water to the school
buildings is satisfactory. In summary, our review of information for the area indicates that the
proposed well is expected to be a suitable source of potable drinking water.

3.0 PUMPING TEST PROPOSAL

The pumping test proposal consists of five phases of work:

e Well installation and construction;

* Pre-pumping test data collection;

* Pumping test exccution and data collection;
s Water quality testing; and

¢ Data evaluation.

The data to be collected and the methods used to collect this data are described in the following
sections.

3.1 Well Installation and Construction

The applicant proposes to install a bedrock water supply well that will be used as the production
well for the expanded elementary school. A Massachusetis registered well driller will be
engaged to install the bedrock well. It is anticipated that the well will be between 200 and 400
feet in depth, although the well depth may be modified based on actual conditions encountered.
It 15 anticipated that percussion, or air rotary drilling methods will be utilized to advance the
borehole through bedrock to install the supply well.

The supply well will consist of a six to eight inch diameter steel casing extending through the
overburden soils and seated in the top of the competent bedrock. The remainder of the well will
be advanced as an open hole through the rock. A temporary electric submersible pump with a
foot valve, wiring, and controls will be installed in the well for use during the pumping test, then
removed after completion of the pumping test.
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3.2 Pre-Pumping Test Data Collection

Pre-pumping test data collection will be performed to gather information on the static water table
clevation at the supply well location and to obtain precipitation and other weather data prior to
the pumping test as required by the DEP Guidelines.

The ambient water table elevation will be monitored in the pumping well at least twice daily
(mimmum 8 hour increments) for a 10 day period prior to the start of the pumping test. This
monitoring period will end no more than 5 days prior to the start of the pump test. The elevation
of the wellhead will be surveyed within a tolerance of & 0.01 feet and referenced to the elevation
datum established for the site by the project surveyor.

Precipitation data will be collected from a rain gauge installed near the well location. Barometric
pressure will be obtained from recording instruments at the nearest public airport where
barometric data is recorded and made available to the public (Hanscom Field, Bedford, MA — 10
miles cast). The barometric pressure data will be accurate to 0.01 inches of mercury and the
precipitation gauge will also be accurate to 0.01 inches. These measurements will be recorded at
the same time, and at the same frequency as the ambient water table monitorin g described above
(al least twice per day for ten days).

Water table elevations will be adjusted to account for fluctuations in the barometric pressure.
Data collected from the precipitation gauge will be used to assess whether precipitation events
that occur during the monitoring period have a noticeable impact on the ambient water table
clevation.

Should a significant precipitation event occur during the monitoring period leading up to the
pumping test, the DEP Central Regional Office will be contacted to discuss the schedule or
possible postponement of the test.

Water level measurements will be made in the well proposed to be used for the potable water
supply. No other observation wells are proposed. It is our opinion that it is unlikely the water
levels in the residential wells on abutting property will be affected by the pumping test. We
believe there is potential for operation of the existing public water supply wells at the Center
Elementary School and the Hale Middle School to affect water levels in the pumping test well. If
the pre-pumping test monitoring of water levels in the new bedrock well indicates influence from
pumping at other nearby wells, we will record the timing of pump operation cycles at the Center
Elementary School and Hale Middle School to identify the well that is influencing the pumping
test well. We will then notify DEP of the findings, then work with school officials to attempt to
reduce the operation of those wells to the extent practical during the pumping test.

3.3 Step-Drawdown Test

A step-drawdown test will be conducted prior to the 48-hour pumping test. The step-drawdown
test will be conducted at four pumping rates for a minimum period of one hour each. In
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accordance with the DEP’s Guidelines, the step-drawdown pumping rates will be 50, 100, 150,
and 200% of the proposed permitted withdrawal rate. The permitted withdrawal rate is
anticipated to be 5 gpm. As such, SHA proposes to conduct the step-drawdown test at the
following four rates: 2.5 gpm, 5 gpm, 7.5 gpm, and 10 gpm. The water level in the well will be
allowed to recover to at least 95% of the initial static water level prior to initiating the next step
of the step-drawdown test and prior to initiating the 48-hour pumping test.

We propose to measure barometric pressure and precipitation at the beginning and end of the
step-drawdown test. A flow meter will be installed on the pump discharge line to measure the
rate of flow over time. Flow meter readings and water level measurements in the well will be
made each minute during the first five minutes of each step of the test and every five minutes
thereafter. Data collected during the step drawdown test will be used to evaluate if the proposed
pumping rate for the prolonged (48-hour) pumping test can be achieved.

3.4 Prolonged (48-Hour) Pumping Test

Major components of the pumping test and associated data collection include:

¢ Equipment Setup;

Water Elevation Monitoring;

Flow Rate Monitoring;

Barometric Pressure and Precipitation Monitoring;
Duration of Pumping Test and Stabilization Criteria;
Supply Well Recovery Monitoring, and

Water Quality Analytical Testing.

e & & o o

3.4.1 Equipment Setup

The temporary electric submersible pump to be used for the 48-hour pumping test will be
equipped with a foot valve. Water pumped from the well during both the step-drawdown test
and the 48-hour pumping test will be discharged to a temporary plywood splash pad
approximately 200 feet from the well located at the edge of the wetland or the unnamed pond to
the west. The plywood splash pad will be surrounded by hay bales to reduce the potential for
crosion.

Water will be discharged at a sufficient distance from the pumping well to limit infiltration and
recirculation of water through the well system. Prior fo initiating the step-drawdown test or the
pumping test, the discharge line will be filled with water o avoid variations in discharge head
during startup. This will allow for a steadier pumping rate during the first few minutes of
pumping. Water level measurements in the bedrock well will be collected and recorded using an
electronic pressure transducer. Data will be downloaded to a laptop computer during the
pumping test to monitor water levels and trends in real time.

Application for New Source Approval, Proposed Water Supply Well, Stow, Massachusetts
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3.4.2 Water Elevation Monitoring

The depth to groundwater will be measured in the proposed supply well at least once every 5
minutes for the first two hours and at least once per hour thereafter until the pumping test is
terminated. As stated in Section 3.2, water levels will be measured in the bedrock well during
the pumping test and no other observation wells are proposed.

3.4.3 Flow Rate Monitoring

In accordance with the Guidelines, the bedrock well will be pumped at 133% of the pumping rate
for which approval is sought. Since the proposed permitted withdrawal rate is 7,000 gpd
(approximately 4.9 gpm), the 48-hour pumping test will be performed at a pumping rate of 133%
times 7,000 gpd, or 9,333 gpd, or approximately 6.5 gpm. The pumping rate will be monitored at
least every two hours to ensurce that the flow rate from the well does not significantly deviate
from the proposed pumping rate. The Guidelines require that the pumping rate shall not
fluctuate more than 10% during the final 36 hours of the pumping test and must not fluctuate
more than 25% during the initial 12 hours of the test. If a pump shutdown occurs during the
pumping test, the available data will be evaluated, and if necessary, the test will be rerun,

A flow meter capable of providing instantaneous flow measurements accurate to within 3% of
the actual pumping rate will be used. Based on an anticipated flow rate of 5 gpm, the flow
measuring device needs to be accurate to within +/- 0.15 gpm.

344 Barometric Pressure and Precipitation Monitoring

Barometric pressure and precipitation will be recorded during the pumping test. Precipitation
will be monitored on-site at least twice per day for the 5 days immediately preceding the
pumping test and will continue through the pumping test. Precipitation will be measured to the
nearest one-hundredth (0.01) of an inch. If a significant precipitation event occurs during the
pump test that results in water table fluctuations exceeding 2% of the total drawdown in the
production well, the data will be evaluated with DEP personnel, and if necessary, the test will be
rerun.

3.4.5 Duration of Pumping Test and Stabilization Criteria

The pumping test will be conducted until “stabilization” is achieved, but not less than 48 hours.
If at the end of the 48 hour time period stabilization has not been achieved, the pumping test will
continue until the stabilization criteria are achieved.

The production well pumping test will be considered stabilized when a semi-logarithmic plot of
the time versus drawdown data derived from the prolonged pumping test (after a minimum of 48
hours) that is extrapolated over a 180-day period shows that at least 15 feet of water (or 10% of
the water column) remains above the pump, and a minimum of 35 feet of borehole is maintained
below the top of the pump.
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3.4.6 Recovery Monitoring

After at least 48 hours of pumping, and after stabilization is achieved, the pump will be shut off
and the rate that the water level in the well recovers will be monitored by measuring the depth to
water in the well at least every 5 minutes for first two hours of recovery and at [east once every
10 minutes for the next 100 minutes. After the initial 3 hour and 40 minute monitoring period,
depth to water will be measured at least twice per day for a duration equal to that of the pumping
test or until levels have recovered to 95% of the initial static water level, whichever occurs first.

3.5 Water Quality Testing

Water quality testing will be conducted as part of the pumping test as described below. The list
of analytes has been modified slightly from the DEP Guidelines based on discussions with DEP

staff during a pre-application meeting.
3.5.1 Field Testing Parameters

An SHA field engineer will collect measurements of pH, odor, specific conductance, carbon
dioxide, and temperature on-site. The time and results of the measurements will be recorded and
included in the pumping test report. These tests will be performed once at the beginning of the
test, once 24 hours after the siart of the test, and once at the end of the 48-hour test.

3.5.2 Water Sumpling Frequency and Laboratory Analyses

The following list identifies the frequency that water samples will be collected during the
pumping test and the laboratory analyses that will be completed to comply with Appendix A of
the Guidelines and Policies for Public Water Systems, and the Massachusetts Drinking Water
Regulations in 310 CMR 22.00. The water samples will be collected and placed in the proper
sample containers with the appropriate preserving agents for the sample. Each sample container
will be labeled, protected and placed in a cooler on ice under a Chain of Custody seal. The
samples will be transported to a certified Massachuseits Drinking Water Jaboratory. The samples
will be transported by either a laboratory courier (if available), hand delivered, or shipped via
Federal Express priority overnight under Chain of Custody seal.

The required sample collection frequency is presented in the DEP Guidelines. For clarity, a
tentative sampling schedule is presented assuming the well reaches stabilization within 48 hours.

Coliform Bacteria (2 samples) - Based on a 48 hour pumping test, one sample will be collected
one hour into the pumping test and one sample will be collected at the end of the pumping test.

Radionuclides (I sample) - One sample will be collected at the end of the pumping test and

analyzed for gross alpha activity, radium 226 & 228, radon, and uranium.
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Inorganic Chemicals (1 sample) - Samples for these analyses will be collected on a one-time
basis at the end of the pumping test. The analyses will include the list of the compounds
identified under the Inorganic Chemical heading in Appendix A of the DEP Guidelines.

Regulated Volatile Organic Compounds (1 sample) - One sample will be collected at the end of
the pumping test. This analysis will include the list of compounds in 310 CMR 22.07(BX1).

Unregulated Volatile Organic Compounds (1 sample) - One sample will be collected at the end
of the pumping test. This analysis will include the list of the compounds in 310 CMR

22.07(C)(5).

Secondary Contaminants (2 samples) - These analyses will consist of the compounds listed under
the Secondary Contaminants heading in Appendix A of the Guidelines. One sample will be
collected one hour after starting the pumping test, every other day thereafter, and on the final day
of the pumping test. Based on a 48 hour pumping test, one sample will be collected one hour
into the pump test and one sample will be collected at the end of the pump test.

Synthetic Organic Compounds (No Samples) —~ Samples will not be analyzed for synthetic
organic compounds.

Microscopic Particulate Analysis (No Samples) — We have assumed that since the well is a
bedrock well, it will be exempt from the Surface Water Treatment Rule.

Nitrogen Ammonia (1 sample) - One sample will be collected at the end of the pump test and
will be analyzed at the laboratory.

3.5.3 Certified Laboratory Selection

The groundwater samples collected during the pumping test will be analyzed by a Massachusetts
certified laboratory. At this time, we propose to use Alpha Analytical, Inc. of Westborough, MA

as the certified laboratory for the water quality analyses.
3.6 Required Permits, Registrations, and Notices to Conduct Pump Test

The school expansion project exceeds the review thresholds in the Massachusetts Environmental
Policy Act (MEPA) and a MEPA Certificate will be required. At this time, an Environmental
Notification Form (ENF) has not been filed.

A Notice of Intent (NOI) will need to be submitted to the Stow Conservation Commission for
proposed work i the wetland buffer zone. As of this date, the NOI has not be submitied.

3.7 Pump Test Data Evaluation

The data collected during the pumping test report will be evaluated and presented in a Pumping
Test Report. This report will be prepared in accordance with the requirements presented in the
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DEP Guidelines. The permitted withdrawal rate shall be the withdrawal rate sought by the
applicant (7,000 gpd), or the pumping rate at which the well reached stabilization times a safety
factor of 0.75, whichever is less. The approved withdrawal rate shall be granted in units of
gallons per day.

SAWESDATAZ00003048.02\Criginals\ 20160111 Stow Center School Well Application.docx
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March 9, 2010

BAIL#09029
BRYANT
ASSOCIATES
. . Engi
Ms. Lorraine Finnegan ‘ SE?\E?EE
Senior Associate/Project Management " Construction Managers

Symmes Maini & McKee Associates, Inc.
1000 Massachusetts Avenue
Cambridge, MA 02138

REFERENCE: Traffic Impact Analysis
Center Elementary School Expansion
Stow, Massachusetts
Traffic Impact Analysis Supplement

Dear Ms. Finnegan:

Bryant Associates, Inc. has prepared this supplement to the traffic irapact analysis (TIA), dated
August 2009, for the proposed Center Elementary School expansion on Great Road (Route 117)
in Stow, Massachusetts in response to the traffic related comments from Places Associates, Inc.,
dated February 23, 2010. The proposed school will include the 300 existing students at the
Center Elementary School, the relocated 300 students from the Pompositticut Elementary School,
as well as 30 Pre-K students. ' :

The proposed site plan has been revised since the August 21, 2009 preliminary plan that was
reviewed for the TIA. Access to the parce] will still be provided through entrance-only and exit-
only driveways on Great Road and one driveway on Hartley Road. The current site plan
indicates that there will be 100 total parking spaces for parents, visitors, and staff between the
two parking lots.

Based on the revisions to the parking layout, a percentage of the proposed staff trips that were
expected to use the Hartley Road driveway in the TIA were redistributed to the Great Road
driveways. Eight trips were added to entering vehicles during the school AM. peak hour and §
trips were added to exiting vehicles during the school P.M. peak hour.

In addition to the revisions for the new parking layout, the irip generation for the Pre-K students
was reviewed and revisions have been made. The Pre-K students will attend school from 8:45
AM. to 2:15 P.M., which varies from the K-5 students, who attend from 8:35 A.M. to 3:05 P.M.
Conservatively, it was assumed that the 30 proposed Pre-K students would generate 30 entering
trips and 30 exiting trips during the school A.M. peak hour, which occurs between 8:00 and 9:00.
This assumes that there will be no reduction for parents with multiple students at the school; no
reduction for students that may arrive on Special Education buses; no reduction for students that
may walk to the school; and no reduction for students that may arrive at the school after 9:00
AM.

1:A0902Rad minQ01-02,dos
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No Pre-K trips were included during the school .M. peak hour since the earlier dismissal time
for Pre-K_ students means that parents picking up Pre-K students will exit the site before the
school P.M. peak hour, which occurs between 2:45 and 3:45, when the K-5 parents arrive to pick
up their studenis.

Revised unsignalized intersection capacity analysis for the intersections of Great Road and the
proposed Center Elementary School driveways was undertaken using school A.M. and school
P.M. peak hour traffic volumes under build conditions in 2012 and 2017. A summary of the
level of service for these intersections is shown in Table Nos. 1 and 2 for the school A.M. and
school P.M. peak hour, respectively.

Table No. 1
School A.M. Peak Hour - Level of Service Summary
Unsignalized Intersections

R L Level of Service (Delay-Sec./Veh) = - ¢
P nﬁ::{;‘j{‘gi‘;“nim 2012 - 2012— | 2017~ 2017 -
LT T No-Build Build No-Build Build

Great Road/Existing Center Elementary School Western Exit-Only Driveway

Southbound Approach | C(17.5) | N/A | cassy | N/A
Great Road/Existing Center Elementary School Western Entrance-Only Driveway

Eastbound Approach | AQ0.T) | N/A | A(0.7) | N/A
Great Road/Existing Center Elementary School Eastern Exit-Only Driveway

Southbound Approach | D(25.0) | N/A | p@Esy | NI
Great Road/Existing Center Elementary School Eastern Entrance-Only Driveway

Fastbound Approach | A (1.9) i N/A | A (2.0) | N/A
Great Road/Proposed Center Elementary School Exit-Only Driveway

Southbound Approach | N/A | E (36.3) | N/A | E (43.8)
Great Road/Proposed Center Elementary School Enfrance-Only Driveway

Eastbound Approach_| N/A | AR | N/A | A2.9)

The revised unsignalized intersection capacity analysis shows that the proposed Center
Elementary School exit-only driveway will operate at LOS E during the schoo} A.M. peak hour
in 2012 and in 2017. It should be noted that these are conservative results since the Pre-K
students will arrive ten minutes after the K-35 students and due to the conservative trip gencration
for the Pre-K students.

e
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Table No. 2
School P.M. Peak Hour - Level of Service Summary
Unsignalized Intersections

| -Intérsécﬁo W . Level of Service (Delay-Sec./Veh.) .

Critical Movement 2012 - 2012 ~ 2017 - 2017 -
R No-Build Build No-Build Build

Great Road/Existing Center Elementary School Western Exit-Only Driveway

Southbound Approach | D (27.0) | N/A D (31.7) | N/A
Great Road/Existing Center Elementary School Western Entrance-Only Driveway

Eastbound Approach | A {0.5) l N/A A (0.6) | N/A
Great Road/Existing Center Elementary School Eastern Exit-Only Driveway

Southbound Approach | E (49.3) I N/A | F (65.6) | N/A
Great Road/Existing Center Elementary School Fastern Entrance-Only Driveway

Eastbound Approach | A (0.4) | wa | A (0.4) | N/A
Great Road/Proposed Center Elementary School Exit-Only Driveway

Southbound Approach | N/A | E (37.3) N/A | E (48.6)
Great Road/Proposed Center Elementary School Entrance-Only Driveway

Eastbound Approach | N/A | A(1.8) N/A ] A(1.9)

The proposed Center Elementary School exit-only driveway will operate at LOS E during the
school P.M. peak hour in 2012 and in 2017.

The increase in the Pre-X trips and the redistribution of the staff trips will result in no change in
the level of service at the intersections of Great Road and Crescent Street; Crescent Street,

Hartley Road, and Library Hill Road; and Great Road, Library Hill Road, and Gleasondale Road
during the school A.M. and school P.M. peak hours, as compared to build conditions in the TIA

in 2012 and 2017.

The revised site plan has also been reviewed for traffic circulation. The front parking lot can be
used by school administration, Pre-K teachers, volunteers, and other staff, as well as visitors. It
is expected that this parking lot will be used by parents of the 30 Pre-K students when escorting
their children into and out of the school. Typically, not all of these parents will be using the
parking lot simultaneously. Up to half of the parents (15) may use these spaces at any one time,
thus making 15 or more spaces available to other visitors/parents. In addition, since the hours of
operation of the Pre-K portion of the school are staggered from the K-5 portion, additional
opportunity for visitor parking is provided. The 30+ spaces available to visitors during the
remainder of the day are sufficient.

HAMSO2ZRNADMINWGG-02.DOC
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The drop-off and pick-up of the K-5 students will occur on the right side of the front driveway
adjacent to the curb. There is over 500 feet of queuing space available for drop-off/pick-up, and
possibly more if the drop-off/pick-up area is extended further around the northwest corner of the
loop, which would be possible if staff are present to assist the students, or if the left side of the
roadway prior to the school front entrance were used to store queuing vehicles. The existing
drop-off and pick-up occurs in the loop next to the gymnasium. During the morning drop-off,
parents (guardians/caregivers) stop in the loop to allow their children to exit the vehicle and walk
to the front entrance of the school. During the afternoon pick-up, parents park in the loop and
along both sides of Great Road in order to meet their children at the gym. Parents then are
responsible to walk the children back to their vehicles. The proposed quening space is far in
excess of the existing available queuing and should provide sufficient queuing for the typical
anticipated demand, The proposed drop-off and pick-up area will also allow for the children to
be escorted directly to their vehicles without the need to park. This will provide for a safer drop-
off and pick-up of children, especially since parents will not need to walk their children along or
across Great Road to access their vehicles. Buses will use the loop accessed from the Hartley
Road driveway for drop-off and pick-up of students.

Based upon the analyses, traffic operations on the surrounding roadways and intersections will
experience minimal change with the addition of the traffic generated by the proposed
improvements. No reduction in safety will occur due to the development as proposed. The site
layout will allow for the efficient operation of the moming drop-off and afternoon pick-up of
students.

We are prepared to review the results of this study with you at your convenience. If you have any
questions, please do not hesitate to call Todd E. Brayton, PE (Ext. 2202) or me (Ext. 2205).

Very truly yours,
BRYANT ASSOCIATES, INC.

Jold 2 8L

L Michael W. Desmond, PE
VICE PRESIDENT
Regional Transportation Manager

MWD/DBC

I
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Bryant Associates, Inc. Center Elementary School

1.0 INTRODUCTION
1.1 Purpose of Study

This traffic study was prepared at the request of Symmes Maini & McKee Associates, Inc. in
connection with its study of proposed renovations and an addition to the Center Elementary School
on Great Road (Route 117) in Stow, Massachusetts. For the benefit of the boards and the citizens of
Stow, the traffic impacts of the proposed development have been evaluated. The study analyzes
traffic use attributable to the proposed development of the site and discusses transportation impacts
in the vicinity of the site.

1.2 Description of Project

The project site is located on the north side of Great Road and the west side of Hartley Road, as
shown in Figure No. 1. The proposed expansion includes renovations and an addition to the existing
Center Elementary School building and the reconfiguration of the existing site driveways. The
proposed school will consist of grades K-5, which currently are split between the Center Elementary
School and the Pompositticut Elementary School, as well as Pre-K. The proposed school is expected
to have 630 students. Access to the parcel will be provided through entrance-only and exit-only
driveways on Great Road for parent drop-off and visitor parking and one driveway on Hartley Road
for bus drop-off and staff parking.

2.0 EXISTING CONDITIONS
2.1 Study Area

The project will primarily utilize Great Road and Hartley Road for access to and from the site.
Traffic volumes are heavy on Great Road, which is classified as an Urban Principal Arterial, as
presented in the online Road Inventory Interactive Map, which is based on the Year-End 2008 Road
Inventory File maintained by the Massachusetts Office of Transportation Planning, and are light on
Hartley Road, which is classified as a local road. By definition, an arterial highway emphasizes a
high level of mobility for through traffic while providing access to local roadways. A local road
primarily provides direct access to abutting land and offers the lowest level of travel mobility.

Great Road in the vicinity of the existing Center Elementary School is a two-lane, two-way
bituminous roadway, approximately 34 feet in width, with 12-foot travel lanes, a 6-foot eastbound
shoulder, and a 4-foot westbound shoulder. The speed limit is 35 mph, however, the school speed
limit sign beacons located in both direction approaching the school reduce the speed limit to 20 mph
when flashing. There is bituminous curb on both sides of the roadway and bituminous sidewalk on
the north side of the roadway. There are utility poles located on the north side of the roadway. The
existing Center Elementary School contains four driveways on Great Road. The western Center
Elementary School exit-only and entrance-only driveways are approximately 22 feet in width. The
eastern Center Elementary School exit-only driveway 1s approximately 17 fect in width and the
eastern entrance-only driveway is approximately 18 feet in width. Land use in the area is residential,
commercial, and institutional.
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Figure 1

Location Map
Symes Maini & McKee Associates, Inc.

Center Elementary School Expansion
Great Road
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Bryant Associates, Inc. Center Elementary School

Hartley Road in the vicinity of the proposed Center Elementary School driveway is a two-lane, two-
way bituminous roadway. There is bituminous curb on both sides of the roadway and there is
bituminous sidewalk on the east side of the roadway. There are utility poles located on the east side
of the roadway.

The intersection of Great Road and Crescent Street, to the east of the Center Elementary School, isa
three-way unsignalized intersection, which is stop-controlled on Crescent Street. Crescent Street
approaches Great Road at a skewed angle from the northeast. Great Road at its intersection with
Crescent Street is a two-lane, two-way bituminous roadway. The eastbound approach of Great Road
consists of a 14-foot travel lane and a 4-foot shoulder. There is bituminous curb and sidewalk on
both sides of the roadway on the eastbound approach. The westbound approach of Great Road
consists of a 14-foot travel lane and a 4-foot shoulder. There is a 25-foot channelized right turn lane
from Great Road onto Crescent Street eastbound. There is bituminous curb and sidewalk on the
south side of the roadway and granite curb on the north side of the roadway on the westbound
approach. There are utility poles located on the north side of Great Road at its intersection with
Crescent Street. Crescent Street at its intersection with Great Road is a two-lane, two-way
bituminous roadway. The Crescent Street approach consists of an 11-foot travel lane and a 2-foot
shoulder. The speed limit on Crescent Street is posted at 30 mph. There is granite curb on the south
side of the roadway and bituminous curb and sidewalk on the north side of the roadway. There are
utility poles located on the north side of Crescent Street.

The intersection of Crescent Street, Hartley Road, and Library Hill Road is a four-way stop-
controlled intersection. Hartley Road approaches Crescent Street from the north and Library Hill
Road approaches Crescent Street from the south. Crescent Street at its intersection with Hartley
Road and Library Hill Road is a two-lane, two-way bituminous roadway. The eastbound approach of
Crescent Street consists of a 15-foot travel lane and a 3-foot shoulder. The Stow Fire Department
driveway is located on the north side of the roadway and there is bituminous curb on the south side
of the roadway. The westbound approach of Crescent Street consists of a 13-foot travel lane and a 4-
foot shoulder. There is bituminous sidewalk with a grass strip on the north side of the roadway and
bituminous curb on the south side of the roadway. There are utility poles located on the north side of
Crescent Street. Hartley Road at its intersection with Crescent Street is a two-lane, two-way
bituminous roadway, approximately 23 feet in width, There s bituminous curb on the west side of
the roadway and bituminous curb and sidewalk on the east side of the roadway. There are utility
poles located on the east side of Hartley Road. Library Hill Road at its intersection with Crescent
Street is a two-lane, two-way bituminous roadway approximately 29 feet in width. There is
bituminous curb on the west side of the roadway and granite curb and bituminous sidewalk on the
cast side of the roadway. There are utility poles located on the east side of Library Hill Road.

The intersection of Library Hill Road and Commons Road is a three-way unsignalized intersection.
Library Hill Road at its intersection with Commons Road is a two-lane, two-way bituminous
roadway, approximately 29 feet in width. There is bituminous curb on the west side of the roadway.
There is granite curb and bituminous sidewalk on the east side of the roadway to the north of
Commons Road and sloped face granite curb on the east side of the roadway to the south of
Commons Road. There are utility poles located on the east side of Library Hill Road. Commons
Road at its intersection with Library IHill Road is a two-lane, two-way bituminous roadway,
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approximately 26 feet in width. There is granite curb on the north side of the roadway and
bituminous curb on the south side of the roadway.

The intersection of Great Road, Library Hill Road, and Gleasondale Road is a four-way signalized
intersection. Library Hill Road approaches Great Road from the north and Gleasondale Road
approaches Great Road from the south. Great Road at its intersection with Library Hill Road and
Gleasondale Road is a two-way bituminousroadway. The eastbound approach of Great Road at the
intersection consists of a 10-foot shared left and through travel lane, a 10-foot right turn lane, and a
3-foot shoulder. The westbound approach of Great Road consists of a 10-foot shared right and
through travel lane, a 10-foot left turn lane, and a 2-foot shoulder. There is sloped face granite curb
on both sides of the roadway and bituminous sidewalk on the south side of the roadway to the east of
the intersection. There are utility poles located on the north side of Great Road. Library Hill Road at
its intersection with Great Road is a two-way, two-lane bituminous roadway. The Library Hill Road
approach consists of a 25-foot travel lane and a 3-foot shoulder. There is sloped face granite curb on
both sides of the roadway. There are utility poles located on the east side of Library Hill Road.
Gleasondale Road at its intersection with Great Road is a two-way bituminous roadway. The
Gleasondale Road approach consists of a 12-foot shared left turn and through travel lane, an 11-foot
right turn lane, and a 1-foot shoulder. There is a small median separating the northbound and
southbound directions of Gleasondale Road at the intersection. There is sloped face granite curb on
both sides of the roadway and bituminous sidewalk on the east side of the roadway. There are utility
poles located on the east side of Gleasondale Road.

2.2 Data Collection

Traffic turning movement counts were conducted at the intersections of Great Road and the existing
Center Elementary School driveways; Great Road and the Pompositticut Elementary School
driveway; Great Road and Crescent Street; Crescent Street, Hartley Road, and Library Hill Road,;
Library Hiil Road and Commons Road; and Great Road, Library Hill Road, and Gleasondale Road
between the hours of 6:00 and 10:00 A.M. and 2:00 and 6:00 P.M. on Tuesday, June 16, 2009. The
traffic count data is shown in Appendix A.

The calculated school A.M. peak hour for the Center Elementary School is §:00 - 9:00 and the
school P.M. peak hour is 2:45 ~ 3:45. These peak hours were utilized for the analysis of all the study
intersections since the school expansion is the focus of this report.

Pertinent field observations including existing stopping sight distance, location of existing utilities,
posted speed limits, traffic control devices, etc. were made on July 8, 2009. Accident data
{Appendix D) for the period January 1, 2006, through June 17, 2009, was obtained from the Stow
Police Department. Continuous 24-hour traffic speed data (shown in Appendix E) was obtained
using road tubes on Great Road to the east of Packard Road and on Hartley Road o the north of
Crescent Street on Tuesday, June 16, 2009,
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3.0 TRAFFIC FORECASTS
31 Traffic Volumes

Existing traffic volumes for the study area were developed from traffic data obtained by
Transportation Data Corporation (TDC).

The total 24-hour two-way traffic volume (from the road tube counts) on Great Road in the vicinity
of the proposed site is approximately 13,700 vehicles per day. The school hours for the Center
Elementary School and the Pompositticut Elementary School are from 8:35 AM. t0 3:05 P.M. The
school A.M. peak hour, as indicated in Section 2.2, occurred between 8:00 and 9:00, with two-way
traffic volumes on Great Road and the Center Elementary School driveways of 1,234 vehicles and
179 vehicles, respectively. The school P.M. peak hour was measured between 2:45 and 3:45, with
two-way traffic volumes on Great Road of 1,037 vehicles and the Center Elementary School
driveways of 67 vehicles.

The two-way traffic volumes on Great Road and the Pompositticut Elementary School driveway
were 1,201 vehicles and 110 vehicles, respectively. The two-way traffic volumes were 1,026
vehicles on Great Road and 95 vehicles on the Pompositticut Elementary School driveway.

The two-way traffic volumes on Great Road and Crescent Street were 1,218 vehicles and 223
vehicles, respectively, during the school AM. peak hour. The two-way traffic volumes were 1,040
vehicles on Great Road and 184 vehicles on Crescent Street during the school P.M. peak hour.

The total 24-hour two-way traffic volume (from the road tube counts) on Hartley Road in the vicinity
of the proposed site is approximately 500 vehicles per day. The two-way traffic volumes on
Crescent Street, Hartley Road, and Library Hill Road were 477 vehicles, 28 vehicles, and 264
vehicles, respectively during the school A.M. peak hour. The two-way traffic volumes were 359
vehicles on Crescent Street, 68 vehicles on Hartley Road, and 231 vehicles on Library Hill Road
during the school P.M. peak hour,

The two-way traffic volumes on Great Road, Library Hill Road, and Gleasondale Road were 1,485
vehicles, 246 vehicles, and 754 vehicles, respectively, during the school A.M. peak hour. The two-
way traffic volumes were 1,154 vehicles on Great Road, 219 vehicles on Library Hill Road, and 592
vehicles on Gleasondale Road during the school P.M. peak hour.

The traffic anticipated to be generated by the development was added to the turning movement count
volumes for use in determining levels of service (LOS).

3.2 Vehicle Trip Generation

To evaluate the traffic impacts of the proposed development, it is necessary to determine the amount
of traffic expected to be generated by the proposed improvements. Typically, the trip generation
calculations are based on data compiled in Trip Generafion (8”’ edition), an informational report
published by the Institute of Transportation Engineers (ITE). Trip Generation is a tool for planners,
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transportation professionals, zoning boards, and others who are interested in estimating the number
of vehicle trips generated by a proposed development or land use. This document is based on more
than 4,800 trip generation studies submitted to the Institute by public agencies, developers,
consulting firms, and associations. More specific information, however, from the traffic turing
movement counts for the existing Center Elementary School and the Pompositticut Elementary
School, has been used for the trip generation.

Currently, there are approximately 300 students at the existing Center Elementary School and
approximately 300 students at the Pompositticut Elementary School. The proposed expansion will
combine these two schools, as well as add facilities for Pre-K students, resulting in an anticipated
population of 630 students. Therefore, trip generation was conducted for the increase in the student
population (Pre-K students) for the proposed Center Elementary School expansion as compared to
the existing elementary schools.

To estimate the number of trips anticipated to be generated by the additional 30 students, a ratio was
developed between the number of existing trips that currently enter and exit the two schools and the
increase of students for the proposed elementary school. The volumes anticipated to be generated by
the proposed development during the school A.M. and school P.M. peak hours, can be found in
Table No. 1.

Table No. 1
Trip Generation Summary
Proposed Expansion

B T1mePenod S 1 Diréctiéﬁ e -Genérated',%frips
Enter 6
School A.M. Peak Hour -
Exit 6
Enter 3
School P.M. Peak Hour -
Exit 3

The distribution of the anticipated new vehicle trips by direction was based upon the existing trip
patterns observed in the traffic count data and the expected usage of the driveways for the school.
These trips were added to the existing volumes that were counted for analysis of the build conditions.

The proposed preliminary site plan has separate areas for parents and buses to drop off students.
Parents will access the proposed Center Elementary School through separate entrance-only and exit-
only driveways on Great Road. Buses will utilize the drop-off area accessible by Hartley Road. In
addition, staff will utilize the parking lot that is accessible by Hartley Road.

During the school A.M. peak hour, it was assumed that existing traffic patterns would be altered to
follow the proposed parent, staff, and bus routes. Parent trips from the Center Elementary School
and Pompositticut Elementary School were combined and moved to the proposed entrance-only and
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Bryant Associates, Inc. Center Elementary School

exit-only driveways on Great Road. The staff and bus trips were moved to the driveway on Hartley
Road. These assumptions were also used when redistributing the school P.M. peak hour frips.

The trip generation calculations and the distribution of the traffic anticipated to be generated by the
development are shown in Appendix B.

4.0 CAPACITY ANALYSIS
4.1 General

Capacity analyses in this report focus on the peak hours of traffic volume for the school because they
represent the most critical periods for operations. It is expected that there will be minimal impact
from the school during the remaining hours of the day.

4.2 Infersections

The intersection capacity analysis was prepared using the Highway Capacity Manual, 2000 edition,
published by the Transportation Research Board. The analysis utilizes the concept of Level of
Service. The term “level of service” is defined as a qualitative measure describing operational
conditions within a traffic stream based on service measures such as speed and travel time, freedom
to maneuver, traffic interruptions, comfort and convenience. There are six levels of service utilized
for the analysis. They are given letter designations from A to F, with Level of Service A
representing the most favorable operating conditions and Level of Service F the least. The level of
service criteria for unsignalized and signalized intersections are shown in Table No. 2.

The computer software, Synchro 6, was utilized to perform the capacity analysis for the study area.

Table No. 2
Level of Service Criteria for Unsignalized and Signalized Intersections
Source: Highway Capacity Manual, 2000

Level Of :  Average Total Delay (Sec./Veh)
'Service : Unsignalized Intersection | Signalized Intersection

A <10 <10

B >10 and <15 >10 and <20

C >15 and <25 >20 and <35

D >25 and <35 >35 and <55

E >35 and <50 >55 and <80

F >50 >80
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Unsignalized intersection capacity analysis for the intersections of Great Road and the existing
Center Elementary School driveways was undertaken using school A.M. and school P.M. peak hour
traffic volumes under no-build conditions. Unsignalized intersection capacity analysis for the
intersections of Great Road and the proposed Center Elementary School driveways and Hartley Road
and the proposed Center Elementary School driveway was undertaken using school A.M. and school
P M. peak hour traffic volumes under build conditions. Unsignalized intersection capacity analysis
for the intersections of Great Road and Crescent Street and Crescent Street, Hartley Road, and
Library Hill Road was undertaken using the school A.M. and school P.M. peak hour traffic volumes
under no-build and build conditions. The capacity analysis computations are included in Appendix
C. A summary of the level of service for these intersections is shown in Table Nos. 3 and 4 for the
school A.M. and school P.M. peak hour, respectively.

Table No. 3
School A.M. Peak Hour - Level of Service Summary
Unsignalized Intersections

o lntersection/. v |- o Levelof Service
' Critical Movement = 0 2009 No-Build | 2009 Build

Great Road/Existing Center Elementary School Western Exit-Only Driveway

Southbound Approach | C (16.9) ! N/A
Great Road/Existing Center Elementary School Western Entrance-Only Driveway

Eastbound Approach | A0.7) | N/A
Great Road/Existing Center Elementary School Eastern Exit-Only Driveway

Southbound Approach | C(23.6) I N/A
Great Road/Existing Center Elementary School Eastern Entrance-Only Driveway

Eastbound Approach l A(LT [ N/A
Great Road/Proposed Center Elementary School Exit-Only Driveway

Southbound Approach [ N/A | D {27.0)
Great Road/Proposed Center Elementary School Entrance-Only Driveway

Eastbound Approach | N/A | A (2.0)
Hartley Road/Proposed Center Elementary School Driveway

Eastbound Approach N/A A (8.5)

Northbound Approach N/A A(6.4)
Great Road/Crescent Street

Eastbound Approach A(29) A5

Southbound Approach B(12.3) B(i2.0)
Crescent Street/Hartley Road/Library Hill Road

Eastbound Approach A (8.0) A4

Westbound Approach B (10.5) B(11.2)

Northbound Approach A(8.2) A0

Seuthbound Approach A (8.1} A (8.5)
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Table No. 4
School P.M. Peak Hour - Level of Service Summary
Unsignalized Intersections

- Intersection/ o “Level of Sepvice
Critical Movement 2009 No-Build | 2009 Build
Great Road/Existing Center Elementary School Western Exit-Only Driveway
Southbound Approach | C (20.7) | N/A
Great Road/Existing Center Elementary School Western Entrance-Only Driveway
Eastbound Approach * A (0.4) | N/A
Great Road/Existing Center Elementary School Eastern Exit-Only Driveway
Southbound Approach | D (32.3) l N/A.
Great Road/Existing Center Elementary School Eastern Entrance-Only Driveway
Eastbound Approach l A (0.3) | N/A
Great Road/Proposed Center Elementary School Exit-Only Driveway
Southbound Approach | N/A ! D(31.1)
Great Road/Proposed Center Elementary School Entrance-Only Driveway
Eastbound Approach | N/A l AQT
Hartley Road/Proposed Center Elementary School Driveway
Eastbound Approach N/A A (9.0}
Northbound Approach N/A A(1.2)
Great Road/Crescent Street
Eastbound Approach A(.0) A(3.3)
Southbound Approach C(18.6) C (209
Crescent Street/Hartley Road/Library Hill Road
Eastbound Approach A (8.6) A9
Westhound Approach B(10.1) B(10.9)
Northbound Approach A (8.4) A (8.9
Southbound Approach A (84 A(9.6)

The unsignalized intersection capacity analysis shows that there will be no change in the level of
service at the intersections of Great Road and Crescent Street and Crescent Street, Hartley Road, and
Library Hill Road during the school A.M. and school P.M. peak hours. The proposed Center
Elementary School exit-only driveway will operate at LOS D during the school A.M. and school
P.M. peak hours. The proposed Center Elementary School driveway on Hartley Road will operate at
excellent levels of service during the school A.M. and school P.M. peak hours.

Signalized intersection capacity analysis for the intersection of Great Road, Library Hill Road, and
Gleasondale Road was undertaken using the A.M. and P.M. peak hour traffic volumes under no-
build and build conditions. The capacity analysis computations are included in Appendix C. A
summary of the [evel of service for these intersections is shown in Table Nos. 5 and 6 for the A.M.
and P.M. peak hour, respectively. It should be noted that the Town of Stow does not have a traffic
signal plan showing the current timings at this intersection. The most recent timings that they have
available were used in the analysis.
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Bryant Associates, Inc. Center Elementary School

Table No. §
School A.M. Peak Hour - Level of Service Summary
Signalized Intersection

~Intersection/ T - Level of Service ~ -
“Critical Movement : 2009 No-Build | 2009 Build
Great Road/Library Hill Road/Gleasondale Road
Overall Intersection C(31.8 C(31.4)
Eastbound Approach D@67 D(36.1)
Westbound Approach B (19.9) C (20.3)
Northbound Approach C(29.7) C(29.0)
Southbound Approach ) D (53.0) 13 (54.5)
Table No. 6

School P.M. Peak Hour - Level of Service Summary
Signalized Intersection

Intersection/ Level of Service

Critical Movement =~ " | 2009 No-Build I 2009 Build
Great Road/Library Hill Road/Gleasondale Road

Overall Intersection B (19.8) C(232)
Eastbound Approach B (14.6) . B (14.3)
Westbound Approach B{18.9) B(19.0)
Northbound Approach B(19.2) C(25.3)
Southbound Approach D (39.4) D (54.6)

The signalized intersection capacity analysis shows that there will be no change in the overall level
of service at the intersection of Great Road, Library Hill Road, and Gleasondale Road during the
school A.M. peak hour. The overall level of service will change, from LOS B to LOS C, with the
addition of 3.4 seconds of delay per vehicle during the school P.M. peak hour. All of the approaches
of the intersection of Great Road, Library Hill Road, and Gleasondale Road will continue to operate
at acceptable levels of service.

5.0 SAFETY ANALYSIS
5.1 Geometrics

The geometric configurations of the intersections affected by traffic generated by the proposed
development were examined with regard to safe stopping sight distance using principles presented in
A Policy on Geometric Design of Highways and Streets, 2004, of the American Association of State
Highway and Transportation Officials (AASHTO). AASHTO provides recommendations for
necessary sight distance at intersections.

A conservative design speed of 45 mph was utilized for Great Road in the vicinity of the proposed
Center Elementary School driveways based on the observed 85" percentile speed of 44 mph for both
eastbound and westbound traffic, as shown in Appendix E. The minimum safe stopping distance for
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roadways with a design speed of 45 mph is 360 feet, as required by AASHTO, Exhibit 3-1, Stopping
Sight Distance, P. 112. The existing sight distance from both directions on Great Road exceeds the
minimum safe stopping distance. It is recommended, however, that the shrubs on the north side of
Great Road to the west of the driveway be trimmed to improve the sight distance.

A conservative design speed of 35 mph was utilized for Hartley Road in the vicinity of the proposed
Center Elementary School driveway based on the observed 85" percentile speed of 31 mph for
northbound traffic and 33 mph for southbound traffic, as shown in Appendix E. The minimum safe
stopping distance for roadways with a design speed of 35 mph is 250 feet, as required by AASHTO,
Exhibit 3-1, Stopping Sight Distance, P. 112. The existing sight distance from the south to the
proposed site driveway is unrestricted from the intersection of Crescent Street, Hartley Road, and
Library Hili Road. The sight distance from the north exceeds the minimum recommended sight
distance. It is recommended, however, that the shrubs on the west side of Hartley Road fo the north
of the driveway be trimmed to improve the sight distance.

5.2  Accident History

Accident data for the study area was obtained from the Stow Police Department for the period from
January 1, 2006 to June 17, 2009. A summary of the data received is contained in Appendix D.
There were two accidents in the existing Center Elementary School parking lot, as shown in Table
No. 7. Both of these accidents were sideswipes involving parked cars, the pavement condition was
unknown for one accident, and there were no injuries reported.

The one accident at the intersection of Great Road and one of the Center Elementary School exit-
only driveways was an accident involving a bicyclist. It occurred on dry pavement and one injury
was reported.

There were three accidents at the intersection of Great Road and Packard Road, which is located to
the west of the Center Elementary School. These accidents included one angle accident, one vehicle
that struck an object, and one vehicle that backed into another vehicle. One of these accidents
occurred on snowy pavement and two accidents resulted in injuries.

The six accidents on Greal Road between Packard Road and Center Place, located just to the east of
the Center Elementary School, included two rear end accidents, one angle accident, one sideswipe,
one vehicle that struck an object, and one vehicle that backed into another vehicle. Two of these
accidents occurred on wet or snowy pavement and there were no injuries reported.

There was one accident on Great Road between Center Place and Crescent Street. This accident
involved a vehicle that struck a deer, it occurred on wet pavement, and there were no injuries
reported.

The two accidents at the intersection of Great Road and Crescent Street included a rear end accident

and a vehicle that backed into another vehicle. One accident occurred on wet pavement and there
were 1o injuries reported.
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Table No. 7
Summary of Accidents
Source: Stow Police Department

 Accident Location |  Jamuary 1,2006 Through June 17, 2009
Existing Center Elementary School Parking 5
Lot
Intersection of Great Road and Center 1
Elementary School Exit-Only Driveway
Intersection of Great Road and Packard Road 3
Great Road between Packard Road and 6
Center Place
Great Road berween Center Place and 1
Crescent Streel
Intersection of Great Road and Crescent Street 2
Great Road between Crescent Street and ]
Library Hill Road/Gleasondale Road
Intersection of Great Road, Library Hill Road, 16
and Gleasondale Road
Intersection of Great Road and Commons 1
Road
Great Road between Commons Road and 1
Ministers Way
Intersection of Crescent Street, Library Hill 4
Road, and Hartley Road
Library Hill Road 1
Intersection of Crescent Street and West Acton )
Road
TOTAL 48

There were eight accidents on Great Road between Crescent Street and Library Hill
Road/Gleasondale Road. These accidents included four rear end accidents, three angle accidents,
and one sideswipe. Two of these accidents occurred on wet pavement and one accident resulted in
an injury,

The 16 accidents at the intersection of Great Road, Library Hill Road, and Gleasondale Road
included six angle accidents, four sideswipes, four rear end accidents, and two vehicles that struck
objects. Five of these accidents occurred on wet, snowy, or icy pavement and three accidents
resulted in injuries.
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There was one accident at the intersection of Great Road and Commons Road. This accident was a
rear end accident, it occurred on wet pavement, and one injury was reported.

The one accident on Great Road between Commons Road and Ministers Way was a rear end
accident, it occurred on wet pavement, and there were no injuries reported.

There were four accidents at the intersection of Crescent Street, Library Hill Road, and Hartley Road.
These accidents included three angle accidents and one rear end accident. One accident occurred on
wet pavement and one accident resulted in an injury.

The one accident on Library Hill Road between Great Road and Crescent Street involved a vehicle
that backed into another vehicle, it occurred on dry pavement, and there were no injuries reported.

There were two accidents at the intersection of Crescent Street and West Acton Road, which is
focated to the east of Hartley Road/Library Hill Road. These accidents included an angle accident
and a sideswipe. Both accidents occurred on dry pavement and there were no injuries reported.

The low number of accidents that occurred over this three-year plus period does not indicate the
presence of unusual conditions that might be worsened by the addition of the traffic generated by the
development.

5.3 Site Circulation

Once a proposed site layout plan for the proposed addition to the Center Elementary School is
received, it will be reviewed with regard to layout and vehicular circulation. Pedestrian access and
circulation will also be examined. The proposed site driveways on Great Road and Hartley Road, as
well as the interior roadways, will be evaluated to ensure the design can safely accommodate the
traffic that will be entering and exiting the site. The layout of the parking will be evaluated against
requirements of the Town of Stow for the amount of parking spaces, parking space size, and aisle
width. In addition, the proposed layout will be evaluated for the safe movement of emergency
vehicles to and from the development.

6.0 CONCLUSIONS AND RECOMMENDATIONS

This traffic impact analysis was conducted to evaluate the impacts on surrounding roadways and
intersections due to the proposed renovations and addition to the Center Elementary School on Great
Road in Stow, Massachusetts. There will be no change in the level of service at the intersections of
Great Road and Crescent Strect and Crescent Street, Hartley Road, and Library Hill Road during the
school A.M. and school P.M. peak hours. The proposed Center Elementary School exit-only
driveway will operate at LOS D during the school A.M. and school P.M. peak hours. The proposed
Center Elementary School driveway on Hartley Road will operate at excellent levels of service
during the school A.M. and school P.M. peak hours.
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Bryant Associates, Inc. Center Elementary School

There will be no change in the overall level of service at the intersection of Great Road, Library Hill
Road, and Gleasondale Road during the school A.M. peak hour. The overall level of service will
change, from LOS B to LOS C, with the addition of 3.4 seconds of delay per vehicle during the
school P.M. peak hour. All of the approaches of the intersection of Great Road, Library Hill Road,
and Gleasondale Road will continue to operate at acceptable levels of service.

The geometric configuration of the existing roadways is such that adequate safe stopping sight
distances exist for traffic passing and/or utilizing the site. There are no existing unsafe conditions in
the vicinity of the development that might be worsened by the addition of the anticipated traffic.

Based upon the analyses, traffic operations on the surrounding roadways and intersections will

remain virtually unchanged with the addition of the traffic generated by the proposed improvements.
No reduction in safety will occur due to the development as proposed.
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