JONES&BEACH
ENGINEERS INC.

85 Portsmouth Avenue, PO Box 219, Stratham, NH 03885
603.772.4746 - JonesandBeach.com

August 23, 2021

Portsmouth Technical Advisory Committee
Attn: Peter Stith, Chair

1 Junkins Avenue, Suite 3" Floor
Portsmouth, NH 03801

RE:

TAC Response Letter

375 Banfield Road, Portsmouth, NH
Tax Map 266, Lot 7

JBE Project No. 19190.2

Dear Mr. Stith,

We are in receipt of comments from Stefanie Casella, Town Planner, dated August 2, 2021.
Review comments are listed below with our responses in bold.

GENERAL COMMENTS:

1. Please correctly address your response leiters to the Chair of TAC, not the Planning

Board Chair. Also, your cover letter mentions comments from Jillian Harris dated July 6,
2021. Jillian left employment with the City in April, the comments were sent either by
Juliet Walker or Stefanie Casella.

RESPONSE: The names have been corrected on this response letter.

. Please respond to the CMA review of the recommended road improvements

RESPONSE: We agree with the recommended road improvements.

The drainage analysis should be updated for the latest plan set and shall be reviewed by
a third-party engineer. Staff recommend that CMA do the work since they are also
involved in other aspects of project.

RESPONSE: The drainage analysis has been revised per comments from the
NHDES AOT Bureau and the revised analysis is enclosed with this resubmission.

This project is the site of an old landfill. As a result, there are known contaminants on the
site. Please provide information from NHDES about the status of the review of this
project. According to NHDES regulations what specific activities and uses are allowed/
not allowed on the site based on the existence of known contaminants on the site? Can
you please provide a response to the concerns raised about water quality by the abutter
David Ecker?

RESPONSE: We have received a letter from NHDES that outlines additional items
that will need to be completed. The State is actively reviewing and processing the
information they are receiving from Wilcox & Barton. A soil management plan



remedial action report will be prepared and submitted to NHDES. There will be
onsite monitoring required by NHDES during construction and post construction.
The State will be reviewing this property as the construction proceeds and
afterwards until they are satisfied with the testing results.

To respond to Mr. Ecker’s comments, I would say that none of the previous owners
have cleaned this property over the last 50 years. With approval of this site plan,
the development will greatly improve conditions on this property. Depending on the
soil contamination, some will be removed from the property, other soil will be
placed under the building and parking lot and no longer infiltrated into the ground.
This cut and cover technique is the preferred method of improving sites like this
one. In a meeting with NHDES on 8/20, it was stated that this use is the best use for
a property like this one and the construction techniques are the preferred process.

How do trucks navigate the turning movements to all the loading docks?
RESPONSE: See Sheet T3 with simulations of a WB-62 accessing different loading
dock locations.

Can an alternative paving material (i.e. cobblestones or textured paving be used for the
wide radii along Banfield Road?
RESPONSE: Textured paving has been specified.

The engineer/developer needs to demonstrate in writing that the application meets all the
requirements of Article 7 of the City’s Site Plan Review regulations as these relate to
stormwater management. Particular emphasis should be on compliance with Section
7.4- Stormwater Management and Erosion Control Plan (SMECP), and Section 7.6- Post
Construction Stormwater Management Design Standards (Paragraphs 7.6.1, 7.6.2 and
7.6.3). Note that 7.6.3 refers to the “Pollutant Tracking and Accounting Program
(PTAP)”, that is part of the City’s MS4 Program requirements.

RESPONSE: See enclosed “Stormwater Management Regulations Review”.

The DES response/agreement regarding the Wilcox Site Investigation plan for the old
landfill is required.
RESPONSE: We have included a copy of the recent letter from NHDES.

Included with this response letter are the following:

A e

Two (2) Full Size Plan Sets.

One (1) Half Size Plan Set.

Six (6) Revised Drainage Analysis.

NHDES Letter from Scott Drew

Stormwater Operations and Maintenance Manual.
Stormwater Management Regulations Review.

JONES&BEACH

ENGINIEFFEFRQ INC



Thank you very much for your time.

Very truly yours,

ENGINEERS, INC.

Vice President

Rob Graham, Banfield Realty, LLC (letter and plans via email)

Jim Gove, Gove Environmental Services, Inc. (letter and plans via email)
Bill Wilcox, Wilcox & Barton, Inc. (letter and plans via email)

Peter Britz, City of Portsmouth (letter and plans via email)

JONES&BEACH |

ENMRINIFFRQ INC



The State of New Hampshire
s DEPARTMENT OF ENVIRONMENTAL SERVICES

=t NHDES

SEERESSSUUEYT,

Robert R. Scott, Commissioner

EMAIL ONLY
August 9, 2021

Robert Graham
Banfield Realty, LLC
304 Maplewood Avenue
Portsmouth, NH 03801

Subject: Portsmouth — Former Country Motor Sales, 375 Banfield Road
DES Site #199408047, Project #40176

Supplemental Data Transmittal, prepared by Wilcox & Barton, Inc. (Wé&B),
dated January 27, 2021

Site Investigation Report, prepared by W&B, dated July 9, 2020
Dear Mr. Graham:

The New Hampshire Department of Environmental Services (NHDES) has reviewed the
Supplemental Data Transmittal and Site Investigation (SI) Report submitted for the above-
referenced site (Site). NHDES understands that some S| activities were completed in response
to our letter dated February 16, 2011. Based on review of the S| Report, data transmittal and
historical submittals, NHDES offers the following comments:

Soil

» During May 2020, 25 soil borings were advanced in the northeastern portion of the Site
and 94 soil samples were collected for laboratory analysis of metals and polychlorinated
biphenyls (PCBs). Arsenic was detected in all samples, including at concentrations
exceeding the Soil Remediation Standard (SRS) in 70 of the samples. The concentrations
were generally in the range reported previously for soil samples collected at the Site, which
NHDES concluded in a letter dated August 8, 2007 were due to naturally occurring
conditions. As such, the arsenic present in Site soil appears to be a background condition
as defined in NH Code of Administrative Rules Chapter Env-Or 600 (Contaminated Site
Management), Part Env-Or 602.03. In these cases, per Env-Or 606.19(f), NHDES does
not require further investigation or remediation of the arsenic.

* Lead was detected at concentrations exceeding the SRS in samples collected from
boreholes SB-6, SB-10 and SB-14 advanced in the northeast portion of the Site during
May 2020. Lead was also detected in soil samples collected from this portion of the Site
during previous assessment work (e.g. Limited Subsurface Investigation report prepared
by Ransom Environmental Consulting, Inc. [Ransom] dated October 10, 2008) at
concentrations exceeding the SRS. It appears the lead is the result of releases associated
with former Site activities, including automobile storage, crushing and salvage operations.
NHDES generally concurs with W&B’s recommendation to manage lead-impacted soil in
this area of the Site via placement of a suitable cap or cover and recordation of an Activity

www.des.nh.gov
29 Hazen Drive « PO Box 95 » Concord, NH 03302-0095
(603) 271-2908 » Fax: 271-2181 » TDD Access: Relay NH 1-800-735-2964
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and Use Restriction (AUR). A soil management plan (SMP) shall be submitted to
NHDES that describes the management of soil during upcoming Site redevelopment
activities, to include excavation activities, any temporary onsite storage, reuse, and
any offsite disposal of soil conducted in accordance with Env-Or 611.
Commencement of redevelopment activities that involve disturbance of soil shall
not occur until NHDES has reviewed the SMP. Submittal of the Application for AUR
shall include a requirement to prepare a separate SMP for management of any soil that
may be disturbed during future Site activities. The plans for capping or covering lead-
impacted soil and the SMPs must incorporate the results of historical investigations
including pertinent analytical data for all soil samples.

Soil samples were collected from test pits completed in the central, lowland portion of the
Site by Ransom during October 2008 as part of the investigation referenced above and
analyzed for metals. Lead was detected at concentrations exceeding the SRS in the
samples collected from test pits TP120, TP122 and TP123. Some detected concentrations
(e.g. 4,060 milligrams per kilogram [mg/kg] at TP120) indicate a gross level of
contamination. We understand this portion of the Site is the location of a pre-1981 landfill
and the waste is the source of the lead in soil. NHDES is concerned the waste and
impacted soil may: 1) be a source of metals contamination identified in Site surface water
and sediment; and 2) pose a direct-contact exposure risk to humans. The Remedial Action
Plan (RAP) discussed below shall include evaluation of remedies for the waste and
contaminated soil in the area of the landfill.

e PCBs were detected at concentrations up to 0.80 mg/kg (total of all Aroclors) in 13 of the
samples collected from the soil borings advanced in the northeast portion of the Site during
May 2020. PCBs were also detected at concentrations up to 12.93 mg/kg (total of all
Aroclors) in samples from this portion of the Site during previous assessment work (e.g.
Ransom, 2008). It appears the PCBs are the result of releases associated with former Site
activities, including automobile storage, crushing and salvage operations. In accordance
with our letter dated February 16, 2011, options for management of PCB-containing soils
must be considered. Such consideration should include whether the PCB-containing soils
are regulated under the Toxic Substances Control Act (TSCA), which includes
assessment of their source, date of release, and concentrations. Please note that United
States Environmental Protection Agency Region 1 PCB coordinator Kimberly Tisa is an
available resource regarding TSCA applicability.

» Asbestos was identified via laboratory analysis in bulk waste samples collected from test
pits excavated in the area of the landfill during previous assessment work (Ransom, 2008).
WA&B identified suspect asbestos-containing material (ACM) in test pits advanced in the
area of the landfill during May 2020. Options for management of ACM must be considered.

NHDES requests that a Remedial Action Plan (RAP) be prepared in accordance with Env-
Or 606.10 and Env-Or 606.12 for the contaminated soils and waste including metals, PCBs,
and asbestos. We are amenable to discussions with W&B regarding the due date for
submittal of the RAP. Figures presented in the RAP should show key site features such as areas
of former automobile storage, crushing and salvage operations, the landfill, septic systems and
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leach fields (both historical and current). We understand the evaluation of remedial alternatives
will include capping or cover of contaminated soil and waste and recordation of an AUR.

Groundwater

Relatively elevated concentrations of lead and other metals including arsenic, barium and
cadmium were detected in samples collected during June 2020 and January 2021 from
wells MW-101, MW-102 and MW-104. These wells appear to be located within or
hydraulically downgradient of the landfill. To assess the potential for groundwater to be a
contaminant migration pathway from the landfill to surface water and sediment, we request
that additional sampling be completed of wells MW-101, MW-102 and MW-104 for
analysis of total and dissolved metals. Field-based water quality parameters (e.g.
temperature, dissolved oxygen, pH, conductivity, oxidation-reduction potential, and
turbidity) should also be collected during the sampling.

The PAH benzo(b)fluoranthene was detected at a concentration slightly exceeding the
AGQS in the sample collected from monitoring well MW-101 during June 2020. We
request that an additional sample be collected from this well for analysis of PAHs. We
recommend the sample be filtered in the field.

Various per- and polyfluoroalky! substances (PFAS) were detected in samples collected
from Site monitoring wells during June 2020 and/or January 2021. Perfluorooctane
sulfonic acid (PFOS), perfluorohexane sulfonic acid (PFHxS), and perfluorooctanoic acid
(PFOA) were detected at concentrations exceeding applicable AGQS. Based on these
results, we request that additional sampling of wells MW-1, MW-4, MW-5, MW-6, MW-7,
MW-8, MW-106R, MW-109, MW-203 and MW-204 be completed for analysis of PFAS.
Please continue to analyze samples for a broad list of PFAS to aid in understanding
potential sources, nature and extent of PFAS at the Site. We recommend that Quality
Assurance/Quality Control samples (e.g. field blank, equipment rinsate blank, and trip
blank) be analyzed for PFAS and the results considered when evaluating data
quality/usability. All potential sources of PFAS and contaminant migration pathways
should be considered when developing the conceptual site model (CSM), to include the
storage and use of PFAS-containing products, knowledge of any releases of such
products, and any application of fire suppressing foam.

We request upload of all PFAS data to the NHDES Environmental Monitoring Database
(EMD). Instructions for EMD wupload can be found at the following link:
https.//www4.des.state.nh.us/nh-pfas-investigation/wp-content/uploads/pfas-emd-

quidance.pdf

Please submit results of the additional groundwater monitoring with the RAP. Pending our
review, an Application for Groundwater Management Permit may be requested for the Site.
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Sediment and Surface Water

W&B collected sediment samples during May 2020 from locations identified as SD-101
through SD-106 for analysis of PCBs and metals. PCBs were not detected at
concentrations above the laboratory reporting limit. Various metals were detected
including lead at concentrations up to 940 mg/kg. The nature of these sediment samples
is not fully explained in the SI Report. Based on Figure 3, it appears some of the samples
were collected from areas identified as wetland and some were not. It's not clear if any of
the samples were collected from Pickering Brook. We request that more information be
provided, including sediment descriptions/classification and photographs of representative
sediment and the sampling locations. An evaluation of the potential for direct-contact
exposure to humans should also be provided.

Surface water samples were collected during May 2020 from locations identified as SW-
101 through SW-106 for analysis of PCBs and total metals. The samples were apparently
collocated with the sediment samples. PCBs were not detected at concentrations above
the laboratory reporting limit. The metals data provided in the SI Report needs to be
supported by the following:

1. For comparison of cadmium, chromium, lead and silver data to the
protection of aquatic life freshwater criteria presented in Table 1703-1 of
Env-Wq 1703.21, hardness data must be collected concurrently and used
to calculate appropriate criteria values. The water effect ratio should be
considered when determining appropriate criteria values for arsenic,
cadmium, chromium, lead, mercury and silver (see Env-Wq 1703.22[d)).
Additionally, the total concentrations must be converted to dissolved
concentrations for arsenic, cadmium, chromium, lead, mercury and silver,
with the results for silver compared to the acute exposure criteria. Results
of the other metals may be compared to chronic criteria. Refer to equations
and tables in Env-Wq 1703.23 and Env-Wq 1703.24 to calculate applicable
criteria.

2. Information regarding whether comparison of the metals data to the
protection of human heailth criteria presented in Table 1703-1 is applicable.
Specifically, please assess whether water and fish from Pickering Brook
and the wetland system are consumed by humans.

3. Information regarding the hydrology of Pickering Brook and the wetland
system to improve the CSM. Specifically, prepare a figure that shows the
direction of surface water flow and the location and interconnectedness of
specific streams. The figure would benefit from inclusion of ground surface
topography, showing locations of drainages and swales at the Site. Sample
locations SW-101 though SW-106 should be depicted on the figure.

Some details (e.g. property boundaries and location of wetlands) of the Site Plan
presented in the S| Report do not correspond with that presented in the set of plans titled
Commercial Site Plan “Industrial Warehouse” prepared by Jones & Beach Engineers, Inc.
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and submitted to NHDES’ Wetlands Bureau and Alteration of Terrain Bureau to facilitate
review of applicable permits. Please ensure Site features are accurately depicted on
figures included in the RAP and any future submittals.

» The lead analytical results presented in Table 3 of the SI Report for sample SW-101 differ
from that in the laboratory analytical report. Please address such discrepancies for future
submittals.

Additional surface water sampling at locations SW-101 through SW-106 for analysis of
metals and hardness is warranted. Field-based water quality parameters should be
collected during the sampling. Please submit results of the additional surface water
sampling and the information requested above for sediment and surface water with the
RAP. Submittal of an addendum to the RAP for these media may be requested at a later
date.

Please note, the contamination at the Site will be managed under HAZWASTE Project #40176.
This project number should be identified on all future submittals.

Should you have any questions regarding this letter, please contact me at NHDES' Waste
Management Division.

Sincerel
y ’ Wa ste Digitally signed by Waste Management
Division
DN: cn=Waste Management Division,
Management o=Waste Management Division, ou,
... email=lisa..newton@des.nh.gov, ¢=US
D IVISION Date: 2021.08.09 11:25:30 -04'00"

Scott Drew, P.G.

Hazardous Waste Remediation Bureau
Tel:  (603) 271-2890

Email: Scott.T.Drew@des.nh.gov

ec: Michael McCluskey, P.E., HWRB
Gloria Andrews, P.E., Alteration of Terrain Bureau
Stefanie Giallongo, Wetlands Bureau
William R. Wilcox, Wilcox & Barton, Inc.
Robert W. Rooks, P.E., Wilcox & Barton, Inc.
Attention Health Officer, City of Portsmouth



Stormwater Management Regulations Review

375 Banfield Road
Portsmouth, NH 03801
Tax Map 266, Lot 7

Prepared for:

Banfield Realty, LLC
304 Maplewood Ave.
Portsmouth, NH 03801

Prepared by:

Jones & Beach Engineers, Inc.
85 Portsmouth Avenue

P.O. Box 219

Stratham, NH 03885

(603) 772-4746

August 23, 2021

JBE Project No. 19190.2




375 Banfield Road, Portsmouth, NH August 23, 2021
Stormwater Management Regulations Review Page 1

Banfield Realty, LLC proposes to construct a 75,000 S.F. industrial warehouse building on a 14.96-
acre parcel of land located at 375 Banfield Road in Portsmouth, NH. Currently the parcel consists of
two commercial buildings with an associated accessory shed and parking. The existing buildings and
parking with their associated utilities are to be removed so the new development can occur.

The intent of this document is to demonstrate that the proposed Stormwater Management and Erosion
Control Plan (SMECP) meets the requirements of Article 7 of the City of Portsmouth’s Site Plan
Review Regulations. Each regulation of Article 7 is listed below with the way that we are meeting it
below in bold.

7.1 Low Impact Development (LID): Applicants shall incorporate Low Impact Development (LID) site
planning and design practices to the maximum extent practical (MEP) to reduce stormwater runoff
volumes, maintain predevelopment site hydrology, and protect water quality in receiving waters. LID
practices may include site design techniques (e.g., maintenance of vegetated buffers, minimizing of
disturbance footprint) and structural measures to promote infiltration such as porous pavement, rain
gardens or the capture / reuse of stormwater to reduce the stormwater volume discharged from the site.
If LID practices are not proposed, the applicant shall fully demonstrate in writing why these practices
are not feasible.

A vegetated buffer as well as four small footprint, high-efficiency “Focal Point” biofiltration
systems will be used for stormwater treatment. Infiltration is not allowable on the subject
property for reasons that are further expounded in the response to 7.6.1.3 but underground
detention tanks will be used to reduce peak flow rates to the extent possible.

7.2.1 Water bodies, watercourses, and wetlands shall be preserved in their existing condition whenever
possible.

A large amount of pavement is proposed to be removed from the 100° Wetland Buffer which
will improve the overall functioning of the buffer. A conditional use permit is requested for the
new temporary and permanent impacts to the buffer. Only a small corner of the driveway in
addition to the vegetated swale at the ultimate outfall and the lined and underdrained
stormwater treatment buffer are to be located in the 100° Wetland Buffer post-construction,
which is unavoidable and will, in the case of the treatment buffer and vegetated swale, actually
serve to improve water quality by being close enough to the wetland to prevent tracking over
unlined ground in the contaminated parts of the site.

7.2.2 All regulated substances shall be stored, transported, disposed or transferred in accordance with
the rules for Best Management Practices for Groundwater Protection of the New Hampshire
Department of Environmental Services (NH DES).

This is understood and regular inspection will occur throughout the construction process to
ensure that such regulations are adhered to.

7.2.3 The proposed site development and use shall not adversely impact either the quality or quantity
of groundwater available to surrounding properties or to public water supply systems or adjacent or
downstream surface waters used for aquatic habitat support, aesthetic and/or recreational purposes.

This project will improve groundwater quality as it will mitigate the currently existing site
contamination problem by lining all stormwater treatment and detention practices.
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7.2.4 For any on-site water system supplying 20,000 gallons per day (gpd) or more, evidence presented
by a qualified hydrologist shall be sufficient to reasonably conclude that there will be no adverse effect
on other public or private groundwater sources.

This is not applicable as no such water system is proposed.

7.2.5 The development shall meet all applicable federal, state, and City regulations, statutes,
ordinances, and standards regarding protection of water quality and stormwater management.

This project will be subject to NHDES AOT permitting and regulation and will require an EPA
SWPPP and thus construction will proceed in accordance with NHDES and EPA regulations.

7.2.6 Stormwater treatment BMPs shall be designed to optimize nitrogen removal based on currently
approved design standards and removal efficiencies listed in either the NH Stormwater Manual, as
amended, Appendix F of the EPA NH MS4 Permit or as published by the UNH Stormwater Center.

The Focal Point is a high-efficiency, planted biofiltration system which is optimized for nitrogen
and TSS removal.

7.2.7 Projects that involve replacement or adding new conveyance infrastructure that will connect to
City infrastructure and/or are located on City property with a design life beyond 2050 (e.g. closed
drainage pipes, bridges, culverts, etc.), shall incorporate applicable recommended flood protection
measures and sizing design guidance contained in the NH Coastal Flood Risk Summary: Part II:
Guidance for Using Scientific Projections 2020 (as amended). The determination of applicability for
such measures and design considerations shall be based on review by the City Engineer.

As specified, rainfall estimates used for design have been increased by 15% as the project is
located in the coastal / Great Bay region.

Section 7.3 Wellhead Protection Areas

1) The application for Site Plan Review shall indicate whether the proposed development is
located in a wellhead protection or aquifer protection area, and such determination shall be
approved by the Director of the Department of Public Works.

The project is not located in a Wellhead Protection Area.

7.4 Stormwater Management and Erosion Control Plan (SMECP): The applicant shall submit a
Stormwater Management and Erosion Control Plan. The Planning Board shall approve the Stormwater
Management and Erosion Control Plan if it complies with the requirements and objectives of these Site
Plan Review Regulations 44 November 2020 regulations. Such approval shall be a component of the
overall subdivision or site plan approval. If disapproved, the Planning Board shall furnish the applicant
with a list of plan deficiencies and procedures for filing a revised plan. The Planning Board may
require a third-party review by a qualified professional consultant of any Stormwater Management and
Erosion Control Plan prepared under these regulations at the applicant’s expense.

An SMECP has been submitted and a Third Party Review has been requested by TAC.
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7.4.1 Narrative that describes the proposed development activity, the proposed changes in land use,
land cover and impervious areas, the anticipated construction period and timing, project start and
completion dates, sequence and duration of grading and construction activities, sequence and timing of
installation and/or application of soil erosion and sediment control measures as well as sequence for
final stabilization of the project site.

This is included except that project start and completion dates are. unknown on this time. A
detailed construction sequence is included on Sheet E1 of the plan set.

7.4.2 Description of onsite and adjacent wetlands, streams and other water bodies or natural resources
and the methods used to identify these resources.

Such description is included in the narrative.

7.4.3 Description of Low Impact Development (LID) practices and other protective measures to limit
impacts to adjacent natural resources and water bodies.

As previously mentioned, low impact solutions including the Focal Point and a vegetated
treatment buffer will be utilized.

7.4.4 Description of any applicable buffer setbacks, steep slopes, existing mature vegetation, unique
habitat conditions, 100-year floodplain limits, manmade and natural drainage conveyances and
constraints and known water quality concerns based on local data or the NHDES 303(d) list.

This project is subject to the 100’ Wetland Buffer per the City of Portsmouth. A wildlife habitat
assessment was undertaken as required for the AOT Permit and was submitted to the NH
Department of Fish & Game for review. The subject parcel is not located within the 100-year
floodplain. The drainage study accounted for manmade and natural conveyances and
constraints. A description of the site’s history and contamination is included. No known water
quality concerns exist except that the nearby Pickering Brook is chloride impaired and as such a
salt minimization plan reviewed by the AOT Bureau was prepared for the AOT permit, and this
plan shall be adhered to.

7.4.5 Description of existing drainage patterns, receiving waterbodies or drainage infrastructure and
soil types for recharge potential.

The drainage study incorporated analysis of this information, which was used for the design and
this information is listed in the SMECP.

7.4.6 Methods and assumptions used to calculate pre-and post-development runoff volume, peak
discharge, and discharge velocity for the specified design storms.

The analysis was performed using the USDA SCS TR-20 method within the HydroCAD
Stormwater Modeling System. Extreme precipitation estimates were developed by the Northeast
Regional Climate Center (NRCC) and the values have been mcreased by 15% due to the project
being within the Coastal/Great Bay Region.
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7.4.7 Description of the procedures that will be used to store and/or dispose of solid waste during
construction such as demolition materials, concrete washout material litter, hazardous liquids such as
equipment fuel, as well as sanitary waste that have the potential to cause adverse impacts to water

quality.

Instructions for handling of demolition material is included on Sheet DM-1.

7.4.8 Where proposed changes are anticipated within mapped limits of the 100- year floodplain,
provide hydrologic and hydraulic analysis to show no net increase in flood elevations for the 100-year
flood.

This project is not located within the 100-Year floodplain.

7.4.9 Description of the proposed erosion control and stormwater treatment measures, dewatering
methods, including calculations of stormwater runoff rates and volumes and BMP sizing, a
demonstration of no downstream impacts, inspection and maintenance procedures including discussion
of roles and responsibilities and contingency measures for extreme precipitation events during
construction.

The specified information is included in the SMECP.

7.4.10 Calculations for any proposed infiltration measures, including estimated infiltration rates based
on test pit information and an estimate of the seasonal high-water table elevation. The calculations
should account for frozen ground conditions, or when the devices may not function at their optimal
design.

Infiltration is not proposed.

7.4.11 Any other specific study, calculation, or investigation as requested by the Planning Board (e.g.
sea level rise estimates per other Regulations).

The SMECP includes the calculations and studies that are required per applicable Town and
State regulations.

7.4.12 The SMECP and drainage plans shall be certified by a licensed professional engineer, registered
in the State of New Hampshire.

The SMECP and drainage plans are certified by a licensed professional engineer, registered in
the State of New Hampshire.

7.4.13 Description of the proposed erosion control inspection and maintenance procedures including
planned frequency, reporting, roles and responsibilities, contact information and contingency plans for
extreme weather events.

This information is included in the Operations and Maintenance Manual.



375 Banfield Road, Portsmouth, NH August 23, 2021
Stormwater Management Regulations Review Page 5

7.4.14 A long-term post-construction stormwater BMP maintenance plan that describes inspection and
maintenance procedures for all post-construction stormwater control measures including a description
of the responsible party that will perform the long-term maintenance, reporting procedures and process
for corrective actions.

This information is included in the Operations and Maintenance Manual.

7.4.15 Description of the procedures for removing temporary erosion control measures and removal of
accumulated sediment captured by such measures.

This information is included on Sheet E1 of the plan set.

7.4.16 For projects draining to inland wetlands and water bodes, the SMECP shall include a
description of winter maintenance practices including any onsite salt storage and handling practices,
snow storage and Best Management Practices that will be deployed to minimize the use of road salt.

Snow storage locations are shown on Sheet C2 and will drain toward stormwater treatment
practices. SnowPro certified personnel will be utilized — see Note #19 on Sheet C2. Additionally,
the site owner and future owners and assigns shall adhere to the Salt Minimization Plan
developed as a requirement for issuance of the AOT Permit.

Section 7.5 Construction Erosion Control Design Standards: The following standards shall be applied
in selecting and designing appropriate stormwater management and erosion control measures during
the construction phase. If a Stormwater Pollution Prevention Plan (SWPPP) has been prepared to
comply with the EPA Construction General Permit (CGP), relevant portions of the SWPPP can also be
utilized to satisfy the required SMECP contents, provided the listed required elements are included in
the SWPPP.

A SWPPP will be required and this enumerates some required erosion control measures.

7.5.1 The selection, sizing, installation and maintenance of all erosion and sediment control measures
shall be consistent with the design guidance set forth in the NH Stormwater Manual, Volume 3 (as
amended).

Mulch berms in lieu of silt fence as well as rip rap, erosion control blankets on slopes, plantings,
and a stabilized construction entrance as well as a schedule as specified on Sheet E1 are
specified.

7.5.2 Whenever practical, natural vegetation (not included invasive species) shall be retained, protected
and/or supplemented. Clearing of any vegetation shall be done in a manner that minimizes soil erosion.
Vegetated areas to be retained should be clearly marked and protected using construction fencing or
similar means.

Only the areas that must be cleared in order for the site development and associated grading,
drainage, and utility construction to take place will be cleared. The instructions on Sheet E1 are
intended to reduce the potential for erosion during site clearing and grading. Mulch berm will be
used around the limits of site disturbance to protect existing vegetated areas..
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7.5.3 Soil disturbance shall be avoided within established buffer setbacks as established by the City
Wetland Protection section of the Zoning Ordinance.

Disturbance within the 100’ Wetland Buffer will be avoided to the extent practicable. A large
swath of existing pavement within the buffer will be removed and the only pavement that will
exist in the buffer post-construction will be a small corner of the site driveway which is
unavoidable given the curb cut location that has been agreed to between the applicant and TAC.
Additional disturbance will be for the removal of impervious surface and for the installation of
the lined vegetated swale and liner and underdrain for the stormwater treatment buffer, both of
which will enhance water quality by depositing treated runoff in locations that will lower the
potential for contact with contaminants before reaching the wetland. In order to have outfalls in
these locations, however, buffer disturbance is required. A conditional use permit for these
impacts was requested with the initial Land Use Application.

7.5.4 The area of disturbance shall be kept to a minimum through innovative site design and treatment
methods that preserve and protect existing onsite and adjacent natural resources to the greatest extent
practical.

An approach to stormwater management is being taken that will keep the area of disturbance to
the minimum practicable. Focal points will be located adjacent to the proposed development and
the stormwater detention chambers will be under-pavement.

7.5.5 Construction site disturbance should be phased to disturb only the amount of area needed to
accommodate each phase of development and limit the amount of exposed soil area especially during
winter months.

See Note #1 under “Temporary Erosion Control Notes” on Sheet E1. Although this type of
project cannot truly be phased, the lowest smallest practical area of land will be exposed at once
and an environmental monitor will be employed throughout the construction process.

7.5.6 Adequate temporary solid waste and sanitary waste disposal facilities shall be maintained onsite
during the construction period.

These items will be among those checked during the bi-weekly EPA SWPPP inspections
throughout the construction process.

7.5.7 Adequate construction stone access pads shall be installed and maintained at the site entrance and
exit locations to prevent mud and sediment from being tracked on to pavement.

A 50’ long stone construction entrance is shown on Sheet C3.
7.5.8 An onsite pre-construction meeting shall be held with the City Engineer or designated
representative prior to initiating earth moving activities and after perimeter erosion control measures,

protective fencing, waste disposal and construction access pads have been installed.

See Note #1 under “Construction Sequence” on Sheet E1.
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7.5.9 Disturbed areas shall be either temporarily or permanently stabilized by measures consistent with
the guidelines included in the NH Stormwater Manual. In areas where final grading has not occurred,
temporary stabilization measures shall be implemented as soon as practicable but no later than (7)
calendar days from the initial disturbance or as requested by the City Engineer. Disturbed soil areas
that have achieved final grading shall be permanently stabilized within (3) calendar days after final
grading. '

See Note #6 under “Temporary Erosion Control Notes”, and Notes #19 and #20 under
“Construction Sequence” on Sheet E1.

7.5.10 Upgradient surface runoff from undisturbed areas shall be diverted away from disturbed areas
where feasible or carried non-erosively through the project area. Integrity of downstream drainage
systems shall be maintained.

The site grading as well as the use of erosion control blankets and rip rap helps to achieve this.

7.5.11 Natural drainage patterns and conveyances, including intermittent streams, swales, and drainage
ditches shall be maintained to the extent practical to convey runoff from the project area. Perimeter
controls shall not be placed within wetland buffer areas or intermittent and perennial stream channels.

Natural drainage patterns are being maintained. The post-construction peak flow rate toward
Analysis Point #2 will be approximately the same as though slightly lower than the pre-
construction peak flow rate and the post-construction peak flow rate will be reduced greatly in
extreme storms and otherwise will stay close to the existing peak flow rate (but will be reduced
nonetheless in all analyzed storms). Approximately 9.7 acres of the 15-acre subject parcel is will
remain undisturbed and the removal of pavement within the wetland buffer will allow natural
drainage patterns to occur better than in the existing condition. Perimeter controls are located
outside of the wetland buffer areas, except around the wetland buffer disturbance areas for
which a conditional use permit is sought.

7.5.12 Winter stabilization measures shall be deployed on disturbed areas that will remain idle over the
winter period as described in the NH Stormwater Manual, as amended.

See Notes #7, #8, and #9 under “Temporary Erosion Control Notes” on Sheet E1.

7.5.13 All erosion and sediment control measures shall be designed and installed in accordance with
guidelines including in the NH Stormwater Manual, as amended..

Erosion and sediment control measures have been designed and will be installed in accordance
with the NH Stormwater Manual guidelines.

7.5.14 All erosion control measures and related drainage ways shall be routinely inspected and
maintained by a qualified professional to ensure measures remain in functioning condition until final
site stabilization is accomplished. :

The inspection schedule required per the EPA CGP will be adhered to.-
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7.5.15 All temporary erosion and sediment control measures shall be removed after final site
stabilization.

All temporary erosion and sediment control measures will be removed after final site
stabilization.

7.6.1.1 Adequate provisions shall be made to retain natural and existing flow patterns and maintain
existing groundwater recharge volumes to the maximum extent feasible, where appropriate, and/or
retain, treat and/or potentially reuse the stormwater generated on the site.

All stormwater runoff from proposed impervious surfaces is proposed to be treated through
lined treatment technologies including four proprietary “Focal Point” biofiltration systems as
well as a vegetated buffer that is designed per NHDES standards to be able to treat the runoff
directed toward it. The systems will be lined to prevent infiltration due to the presence of solid
waste contaminants on the site and the ultimate discharge will be as close as the wetland edge as
possible to prevent tracking over land. In effect, groundwater recharge is not allowable due to
the unique site conditions, but the wetland will be recharged directly by treated water.

7.6.1.2 Efforts shall be made to utilize methods that disconnect and/or reduce the amount of effective
impervious area including, but not limited to, infiltration trenches, dry wells, bioretention areas, filter
strips, permeable pavement, and cisterns.

The lowest amount of impervious surface practicable for the intended site use is proposed. A
vegetated buffer is proposed in order to treat runoff from the site driveway and the remainder of
impervious surface from the proposed 75,000 S.F. building and the associated parking and
loading areas is treated via biofiltration through proprietary Focal Point systems. The intent of
this particular site design is to prevent infiltration, so all systems are lined, but the
aforementioned innovative and low impact solutions are proposed in order to treat stormwater
to a manner acceptable by both the NHDES AOT Bureau and the City of Portsmouth.

7.6.1.3 Applicants shall demonstrate why on-site infiltration approaches are not possible or adequate
before proposing the use of conventional systems that rely on collection and conveyance to remove
runoff from the site.

The subject parcel has a history of being used as a landfill and a car crusher. The chief finding of
Wilcox & Barton’s site investigation was that contamination is present on the site exceeding the
Soil Remediation Standards (SRS) limits per Env-Or 606.19 throughout the site absent of a
distinct source, and exceedances of the Ambient Groundwater Quality Standards (ACQS)
developed per Env-Or 603.03 in discrete locations with no plume-like distribution. Pursuant to
Env-Wq 1508(c)(2), infiltration or groundwater recharge practices are not allowable in areas
exceeding these limits.

Therefore, we are proposing to line all stormwater treatment and detention practices and outlet
as close to the wetland edge as possible to avoid tracking over upland areas. We will use low-
impact solutions for stormwater treatment including proprietary Foeal Point biofiltration
systems for the majority of impervious areas as well as a vegetated buffer for the site driveway.
Groundwater recharge is not allowable but we are taking steps to ensure that the quality of
runoff from the site is improved over that of the existing condition.
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7.6.1.4 All proposed stormwater treatment practices shall be adequately sized to treat the Water
Quality Volume (WQV) or Water Quality Flow (WQF) in order to minimize pollutant discharges and
be properly maintained in accordance with NH Administrative Code PART Env-Wq 1507.03
“Pollutant Discharge Minimization Requirements” and PART Env-Wq 1707.03, respectively (or as.-
revised / renumbered).

ACF has worked with NHDES to develop appropriate sizing criteria for their Focal Point
biofiltration systems. These are designed to treat the Water Quality Flew (WQF) storm without
activating the domed overflow and additionally contain 174 S.F. of high-efficiency filter media
per acre of impervious runoff. In response to the Pollutant Discharge Minimization
Requirements, the Focal Point is accepted by NHDES as an acceptable method for minimizing
pollutant discharges; the four proposed focal points are close to the pavement and building exits
and therefore accessible for maintenance activities; infiltration rate requirements do not apply as
the systems are designed specifically to avoid infiltration; we are meeting the water supply well
setback criteria per Env-Wq 1508.02, and as previously mentioned, the Focal Point is sized to
treat the WQF.

7.6.1.5 Where vegetated areas are used to control and treat stormwater, such areas shall be planted with
appropriate non-invasive groundcover, shrubs and/or other plantings sufficient to prevent soil erosion
and to promote proper treatment of stormwater.

Per Note #2 on Sheet L1, the Focal Points are to be planted with perennial grasses, coneflowers,
daylilies, butterfly milkweed, bee balm, blue flag iris, and Joe Pye weed, in random groupings of
10-12 plants approximately 3 feet on center. The vegetated treatment buffer is to remain in a
natural meadow/forest condition in perpetuity or until a new use with its own stormwater
management system is approved and under construction.

7.6.1.6 Measures shall be taken to control the post-development peak rate of runoff so that it does not
exceed pre-development runoff for the 2, 10, 25, and 50- year, 24-hour storm event. Rainfall amounts
for these events shall be based on local rainfall data using the extreme precipitation table provided by
the Northeast Regional Climate Center or as otherwise required by the NHDES Alteration of Terrain
requirements, if applicable. Where stormwater will discharge directly to tidal waters, the Planning
Board may waive peak flow control requirements provided the Applicant can demonstrate minimal
risk of flooding or increased erosion as result of the discharge, adequate onsite stormwater treatment is
provided for water quality purposes and the City Engineer concurs with the waiver request.

As demonstrated in the drainage report, the post-development peak rate of runoff is decreased
from the pre-development peak rate of runoff in the specified storms. Rainfall estimates are
based on the Northeast Regional Climate Center and amounts were increased by 15% in
accordance with Alteration of Terrain requirements for coastal and Great Bay region
communities.

7.6.1.7 Site development shall comply with the requirements of the Flood Plain District as regulated by
the Zoning Ordinance.

The subject parcel is not located in the 100-Year Flood Plain.
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7.6.1.8 BMP designs shall include appropriate separation distances from the seasonal high-water table
elevations, where appropriate, and as specified in the New Hampshire Stormwater Manual (as
amended).

The seasonal high-water table is not applicable to this design as all systems will be lined to
prevent infiltration.

7.6.1.9 Salt storage areas shall be covered using permanent or semi-permanent measures and
loading/offloading areas shall be located and designed to not drain directly to receiving waters and be
maintained with good housekeeping measures in accordance with NHDES guidance documents.

Salt storage areas are not proposed on site at this time.

7.6.1.10 Snow storage areas shall be located such that no direct discharges to receiving waters are
possible from the storage site. Runoff from snow storage areas shall enter treatment areas to remove
suspended solids and other contaminants before being discharged to receiving waters or preferably be
allowed to infiltrate into the groundwater.

The proposed snow storage shown on Sheet C2 will all drain toward stormwater treatment
practices. Infiltration to groundwater is not permissible on this site and stored snowmelt will be
treated in the proposed stormwater management system.

7.6.1.11 The applicant shall demonstrate that there is sufficient on- and off-site downstream channel or
system capacity to carry the stormwater run-off volume and flow without adverse effects, such as
flooding and erosion of stream banks and shoreland areas.

We are decreasing the peak rate of runoff in all analyzed storms and rip rap outlet protection
will be specified at all outfalls. The potential for flooding or erosion will be reduced compared to
the existing condition.

7.6.1.12 Stormwater treatment BMPs involving excavation or other site alterations shall be located
outside of protected wetland buffer areas as defined in the City’s Zoning Ordinance Article 10 --
Environmental Protection Standards unless approved under a Conditional Use Permit as outlined
Article 10, as amended.

The Focal Points are all located outside the protected wetland buffer. The vegetated treatment
buffer, which is to remain undisturbed except as necessary to install a liner and underdrain, will
be located in the wetland buffer, replacing a large amount of existing pavement that is to be
removed. A Conditional Use Permit for this was requested at the time of application.

7.6.1.13 In addition to the requirements of this Article, all developments subject to Site Plan Review
shall comply with the City’s Regulation of Discharges into the Stormwater Drainage System
Ordinance.

This Ordinance was reviewed. It is unclear whether it applies as all runoff will reach the wetland
system after detention and treatment, although the wetland system eventually drains toward a
cross-street culvert. That being said, we comply with the Ordinance and no prohibited
discharges are proposed.
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7.6.1.14 The applicant shall submit documentation demonstrating how and who will maintain
stormwater treatment devices post-development.

This is clarified in the Stormwater Operations and Maintenance Manual.

7.6.1.15 Property owners of new development projects that will add new paved areas shall minimize
their salt use through appropriate measures including hiring Green SnowPro certified operators for
winter maintenance.

Green SnowPro personnel will be utilized. See Note #19 on Sheet C2.

7.6.2.1(a) Retain or treat stormwater runoff before discharged to a surface water or the MS4 system by
one of the following: i. Adequately size and install BMPs that are designed to retain the Water Quality
Volume from the total post-construction impervious area calculated in accordance with N.H. Code
Administrative Rules Part Env-Wq 1504.10, OR ii. Include BMPs designed to remove 80% of the
average annual Total Suspended Solids (TSS) load and 50% of the average annual Total Nitrogen (TN)
load generated from the total post-construction impervious area.

The Focal Point is designed and sized to treat the Water Quality Flow without activating the
domed overflow.

7.6.2.1(b) Applicants shall provide details on the proposed BMPs in the SMECP including type,
location, sizing and related calculations that demonstrate both the Basic and Enhanced Stormwater
treatment standards will be met and the export of TSS and nutrients from the site have been minimized
to the maximum extent practical given the proposed use and the characteristics of the site.

Construction details are included in the plan set and the Focal Point system is designed to meet
applicable stormwater treatment standards per the approved sizing parameters accepted by
ACF Environmental and NHDES.

7.6.2.1(c) Runoff from new development shall meet the anti-degradation provisions of the state water
quality standards (Env-Wq 1700) that require that no additional pollutant loads shall contribute to
existing water body impairments.

We are lining all stormwater treatment practices and preventing over-land flow in order to
ensure that there are no additional pollutant loads contributing to existing water body
impairments and to improve the current situation that is caused by solid waste contaminants.

7.6.2.1(d) Proposed projects that will drain to inland wetlands and water bodies and will create
additional roadway or ten (10) or more additional parking spaces, the Applicant shall develop a winter
maintenance plan that describes any onsite storage and handling of road salt, anticipated snow storage
areas, and efficient deicing practices that will limit the amount of road salt used including the use of
Green SnowPro Certified Operators

Green SnowPro Certified Operators will be used, snow storage areas.are shown on the plan, and
a Salt Minimization Plan was developed as required for the Alteraticn of Terrain Permit.



375 Banfield Road, Portsmouth, NH August 23, 2021
Stormwater Management Regulations Review Page 12

7.6.2.2 Redevelopment Projects: Redevelopment refers to any proposed development activity subject
to Site Plan Review on an existing parcel where 40% or more of its developable land is comprised of
impervious surfaces. Stormwater from the disturbed portion of the redevelopment site shall be treated
by one of the following techniques, listed in order of preference: (a) Implement LID or stormwater
treatment BMPs that will disconnect and/or treat at least-30% of the existing impervious cover and
100% of any additional proposed impervious surfaces or paved areas preferably using filtration and/or
infiltration practices; or (b) Implement LID or stormwater treatment measures to disconnect or treat at
least 60% of the entire developed area.

This does not apply as less than 40% of the parcel is covered by impervious surface in both the
existing and proposed conditions.

7.6.3 Additional Pollutant Tracking and Accounting Program (PTAP) Submittal Requirements
The required information will be submitted to the PTAP database before final approval.
7.6.4 Responsibility for Installation and Construction

This section was reviewed and the required information is provided in the Stormwater
Operations and Maintenance Manual.

7.6.5 Inspection and Maintenance Plans: The applicant shall develop and execute an enforceable
inspection and maintenance plan for both erosion control measures and permanent stormwater
treatment measures to maintain their effectiveness for the duration of their useful life. The I&M Plan
shall contain relevant protective covenants or land preservation commitments with a long-term
agreement that specifies who will be responsible for inspecting and maintaining the long-term integrity
and the stormwater BMP functions and protected area. The 1&M Plan shall be provided to the Planning
Board as part of the application review process prior to issuance of any local permits for land
disturbance and construction activities. The Plan shall include the following items at a minimum:

a) This agreement will identify the Owner/ Operator and their successor that will be responsible for
perform the inspections and maintenance and the ability to access these BMPs including all
maintenance easements required to access and inspect the stormwater treatment practices, and to
perform routine maintenance as necessary to ensure proper functioning of the stormwater system.

This information is included in the Inspections and Maintenance Manual.

b) During the construction period, inspections shall be conducted at least once every seven (7) calendar
days or once every 14 calendar days and within 24 hours of the end of a storm event of 0.5 inch or
greater.

This is a standard requirement of the EPA SWPPP and will be adhered to during construction.

¢} Permanent Stormwater BMPs shall be inspected annually following post-construction.

.Instructions for inspections of permanent stormwater BMPs are included in the Inspections-and
Maintenance Manual.
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d) The operations and maintenance plan shall specify the parties responsible for the proper
maintenance of all stormwater treatment practices.

This information is included in the I&M Manual.

¢) The approved plan shall be incorporated into the agreement of the property on which such measures
are located-and recorded at the Rockingham County Registry of Deeds. The narrative shall be in the
form of a typical Development agreement, or as otherwise set forth by the Planning Board.

The required documents will be recorded after approval.

7.6.5.2) Inspection reports are to be filed on-site in a location easily accessible to a City Engineer.
Inspection reports will be filed on-site in a location easily accessible to a City Engineer.

7.6.5.3) If the Applicant is unable to adequately provide the required inspection and maintenance
activities during construction, the City may require additional escrow funding to be used by either the

Applicant or the City solely to repair, replace and/or maintain the required measures.

Understood.

7.6.5.4) As a condition of Planning Board approval, the owner, their successor and assigns shall
consent to inspections by the Planning Board or its designee for compliance with these regulations.

Understood.

Respectfully Submitted,
JONES & BEACH ENGINEERS, INC.

Daniel Meditz, E.I.T
Project Engineer
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Inspection and Maintenance of Facilities and Property

Maintenance of Common Facilities or Property

. Banfield Realty, LLC, future owners and assigns are responsible to perform the
maintenance obligations or hire a Professional Engineer to review the site on an annual
basis for maintenance and certification of the stormwater system. Banfield Realty, LLC,
future owners and assigns shall keep receipts and records of all maintenance companies
hired throughout the year to submit along with the following form. Permanent stormwater
BMPs shall be inspected annually following construction and the annual report and
certification shall be submitted to the City by December 31 of each year. The Inspection
and Maintenance records must be provided to NH Department of Environmental Services
upon request.

General Inspection and Maintenance Requirements

Temporary and permanent stormwater and sediment and erosion control facilities to be
maintained on the site include, but are not limited to, the following:

Silt fencing

Temporary diversion and swales

Construction entrances

Drain manholes

Culverts

Vegetated Swale

Vegetation and landscaping

Parking lots and roadways

Stormwater Treatment Buffer

Convergent PRETX Pretreatment

ACF Environmental R-Tank Underground Detention System
ACF Environmental Focal Point Biofiltration System
Riprap inlet and outlet protection aprons
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. Maintenance of temporary measures shall follow the following schedule:

a. The general contractor shall strictly adhere to the Stormwater Pollution
Prevention Plan (SWPPP) during construction operations.

b. During the construction process, all silt fencing will be inspected during and
after storm events to ensure that the fence still has integrity and is not allowing
sediment to pass. Any section of fence that has failed or is failing is to be replaced
immediately, overlapping adjacent fence sections by at least one foot. If the
problem persists, measures such as additional fencing (i.e. double) or the addition
of haybales on the project side of the fence line should be considered. Sediment is
to be removed from behind the fencing if found to be deeper than six inches and
disposed of properly.



Sediment is to be removed from behind diversions if found to be deeper than six
inches and disposed of properly.

Culvert inlet protection measures should be inspected once per week and after
every major storm event. Sediment accumulations around the stone should be
removed if they are deeper than six inches. If extensive amounts of sediment
appear to have become trapped within the gravel filter stone such that proper
operation of the structure has become impractical, the stone should be cleaned or
otherwise replaced.

The stabilized construction entrance(s) shall be inspected weekly and after every
rain event in order to ensure that the pad(s) are not becoming choked with
sediment. Additional stone shall be added if required.

All construction debris and trash shall be removed from the site at the completion
of construction and disposed of properly.

Once construction has been completed, the contractor is to remove all temporary
erosion control measures and, if necessary, smooth and revegetated the areas
disturbed by the removal.

Maintenance of permanent measures shall follow the following schedule:

a.

Normal winter roadway and parking lot maintenance including plowing and snow
removal. Snow removal contractors shall be NH Certified Green SnowPro.

Road and parking lot sweeping at the end of every winter, preferably at the start
of the spring rain season.

Inspection of culvert inlets and outlets at least once per month during the rainy
season (March to November). Any debris is to be removed and disposed of

properly.

Annual inspection of the site for erosion, destabilization, settling, and sloughing.
Any needed repairs are to be conducted immediately.

Annual inspection of drain manholes to determine if they need to be cleaned.
Manholes should be cleaned of any material upon inspection. Manholes can be
cleaned either manually or by specially designed equipment including, but not
limited to, bucket loaders and vacuum pumps. Before any materials can be
disposed, it is necessary to perform a detailed chemical analysis to determine if
the materials meet the EPA criteria for hazardous waste. This will help determine
how the materials should be stored, treated, and disposed. Grease hoods are to be
wiped clean and the rags disposed of properly. Debris obscuring the grate inlet
should also be removed.

Annual inspection of site’s vegetation and landscaping. Any areas that are bare
shall be reseeded and mulched with hay or, if the case is extreme, loamed and
seeded or sodded to ensure adequate vegetative cover. Landscape specimens shall
be replaced in kind if they are found to be dead or dying.



Permanent stone check dams should be inspected annually in order to ensure that
they are in good condition. Any sediment accumulated behind them shall be
removed if it is deeper than six inches.

Rock riprap should be inspected annually and after every major storm event in
order to ensure that it has not been displaced, undermined, or otherwise damaged.
Displaced rock should be replaced, or additional rock added in order to maintain
the structure(s) in their undamaged state. Woody vegetation should not be allowed
to become established in riprap areas, and/or any debris removed from the void
spaces between the rocks. If the riprap is adjacent to a stream or other waterbody,
the water should be kept clear of obstructions, debris, and sediment deposits.

Stormwater Treatment Buffer:

This 70°x30’ area shall remain undisturbed in perpetuity or until the construction
of a new approved use, i.e one other than the 75,000 S.F. industrial warehouse
and office building, with its own stormwater management system begins. At least
20% of its ground cover shall be forested and the remainder shall be meadow
grass. This area shall be inspected annually to ensure that it has been kept in its
intended state as aforementioned, and that its functioning has not been
compromised by erosion or siltation. Allowed uses include mowing of grass to a
height of not below 4 inches, removal of unsafe, dead, or diseased trees, or
maintenance to correct erosion or siltation. Disallowed uses include but are not
limited to the construction of new buildings, parking areas, outdoor patios, or
recreational areas in the buffer.

Convergent PRETX Pretreatment:
See attached Convergent inspection and maintenance guidance document.
ACF Environmental R-Tank Underground Detention System:

See attached ACF Environmental inspection and maintenance guidance
document.

ACF Environmental Focal Point Biofiltration System:

See attached ACF Environmental inspection and maintenance guidance
document.

Vegetated Swale:

Inspect annually for erosion, sediment accumulation, vegetation loss, and
presence of invasive species. Perform periodic mowing; frequency depends on
location and type of grass. Do not cut shorter than Water Quality Flow depth
(maximum 4-inches). Remove debris and accumulated sediment, based on
inspection. Repair eroded areas, remove invasive species and dead vegetation,
and reseed with applicable grass mix as warranted by inspection.



Annual Operations and Maintenance Report

Banfield Realty, LLC, future owners and assigns are responsible to perform the maintenance
obligations or hire a Professional Engineer to review the site on an annual basis for maintenance
and certification of the stormwater system. Banfield Realty, LLC, future owners and assigns
shall keep receipts and records of all maintenance companies hired throughout the year to submit
along with the following form. Permanent stormwater BMPs shall be inspected annually
following construction and the annual report and certification shall be submitted to the City by
December 31% of each year. The Inspection and Maintenance records must be provided to NH
Department of Environmental Services upon request.

. Date of Who Findings of Inspector
Construction Inspection | Inspected
Activity
| Drain Manhole #1

Drain Manhole #2

Drain Manhole #3

Drain Manhole #4

Drain Manhole #5

Drain Manhole #6

Drain Manhole #7




Drain Manhole #8

Vegetated Swale



ACF R-Tank

ACF Focal Point #4



Other:

Other:

Other:




See attached sample forms as a guideline.

Any inquiries in regards to the design, function, and/or maintenance of any one of the above-
mentioned facilities or tasks shall be directed to the project engineer:

Jones & Beach Engineers, Inc.
85 Portsmouth Avenue
P.O.Box 219

Stratham, NH 03885

T#: (603) 772-4746
F#: (603) 772-0227

Commitment to maintenance requirements

1 agree to complete and/or observe all of the required maintenance practices and their
respective schedules as outlined above.

Owner’s Name

Print Name

Title

Date



Deicing Log

Date Applied

Type of Deicing Material

Amount Applied




CONTROL OF INVASIVE PLANTS

During maintenance activities, check for the presence of invasive plants and
remove in a safe manner as described on the following pages. They should be
controlled as described on the following pages.

Background:

Invasive plants are introduced, alien, or non-native plants, which have been
moved by people from their native habitat to a new area. Some exotic plants are
imported for human use such as landscaping, erosion control, or food crops. They
also can arrive as "hitchhikers" among shipments of other plants, seeds, packing
materials, or fresh produce. Some exotic plants become invasive and cause harm
by:

« becoming weedy and overgrown;

« killing established shade trees;

» obstructing pipes and drainage systems;

« forming dense beds in water;

« lowering water levels in lakes, streams, and wetlands;
« destroying natural communities;

« promoting erosion on stream banks and hillsides; and
« resisting control except by hazardous chemical.
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& UNIVERSITY of NEW HAMPSHIRE Methods for Disposing
COOPERATIVE EXTENSION

Non-Native Invasive Plants

Prepared by the Invasives Species Outreach Group, volunteers interested in helping people control
invasive plants. Assistance provided by the Piscataquog Land Conservancy and the NH Invasives Species
Committee. Edited by Karen Bennett, Extension Forestry Professor and Specialist.

Tatarian honeysuckle
Lonicera tatarica
USDA-NRCS PLANTS Database / Britton, N.L., and
A, Brown. 1913. An illusirated flora of the northern
United States, Canada and the British Possessions.
Vol. 3:282.

Non-native invasive plants crowd out natives in
natural and managed landscapes. They cost
taxpayers billions of dollars each year from lost
agricultural and forest crops, decreased
biodiversity, impacts to natural resources and the
environment, and the cost to control and eradicate
them.

Invasive plants grow well even in less than
desirable conditions such as sandy soils along
roadsides, shaded wooded areas, and in wetlands.
In ideal conditions, they grow and spread even
faster. There are many ways to remove these non-
native invasives, but once removed, care is needed
to dispose the removed plant material so the
plants don’t grow where disposed.

Knowing how a particular plant reproduces
indicates its method of spread and helps determine

the appropriate disposal method. Most are spread by seed and are dispersed by wind,
water, animals, or people. Some reproduce by vegetative means from pieces of stems or
roots forming new plants. Others spread through both seed and vegetative means.

Because movement and disposal of viable plant

parts is restricted (see NH Regulations), viable New Hampshire Regulations

invasive parts can’t be brought to most transfer
stations in the state. Check with your transfer
station to see if there is an approved, designated
area for invasives disposal. This fact sheet gives

Prohibited invasive species shall only be
disposed of in a manner that renders them
nonliving and nonviable. (Agr. 3802.04)

recommendations for rendering plant parts non- | No person shall collect, transport, import,

viable.

Control of invasives is beyond the scope of this

export, move, buy, sell, distribute, propagate
or transplant any living and viable portion of
any plant species, which includes all of their
cultivars and varieties, listed in Table 3800.1

fact sheet. For information about control visit of the New Hampshire prohibited invasive
www.nhinvasives.org or contact your UNH species list. (Agr 3802.01)

Cooperative Extension office.




How and When to Dispose of Invasives?

To prevent seed from spreading remove invasive plants before seeds are set (produced).
Some plants continue to grow, flower and set seed even after pulling or cutting. Seeds
can remain viable in the ground for many years. If the plant has flowers or seeds, place
the flowers and seeds in a heavy plastic bag “head first” at the weeding site and transport
to the disposal site. The following are general descriptions of disposal methods. See the
chart for recommendations by species.

Burning: [arge woody branches and trunks can be used
as firewood or burned in piles. For outside burning, a
written fire permit from the local forest fire warden is
required unless the ground is covered in snow. Brush
larger than 5 inches in diameter can’t be burned. Invasive
plants with easily airborne seeds like black swallow-wort
with mature seed pods (indicated by their brown color)
shouldn’t be burned as the seeds may disperse by the hot
air created by the fire.

Bagging (solarization): Use this technique with softer-
tissue plants. Use heavy black or clear plastic bags

Japanese knotweed

(contractor grade), making sure that no parts of the plants Polygonum cuspidatum
s USDA-NRCS PLANTS Database /
poke through. Allow the bags to sit in the sun for several Britton. N.L. and A Brown. 1913, 4

weeks and on dark pavement for the best effect. illustrated flora of the novthern United
States, Canada and the British
. . . A . Possessions. Vol. 1: 676.
Tarping and Drying: Pile material on a sheet of plastic

and cover with a tarp, fastening the tarp to the ground and monitoring it for escapes. Let
the material dry for several weeks, or until it is clearly nonviable.

Chipping: Use this method for woody plants that don’t reproduce vegetatively.

Burying: This is risky, but can be done with watchful diligence. Lay thick plastic in a
deep pit before placing the cut up plant material in the hole. Place the material away from
the edge of the plastic before covering it with more heavy plastic. Eliminate as much air
as possible and toss in soil to weight down the material in the pit. Note that the top of the
buried material should be at least three feet underground. Japanese knotweed should be at
least 5 feet underground!

Drowning: Fill a large barrel with water and place soft-tissue plants in the water. Check
after a few weeks and look for rotted plant material (roots, stems, leaves, flowers). Well-
rotted plant material may be composted. A word of caution- seeds may still be viable
after using this method. Do this before seeds are set. This method isn’t used often. Be
prepared for an awful stink!

Composting: Invasive plants can take root in compost. Don’t compost any invasives
unless you know there is no viable (living) plant material left. Use one of the above
techniques (bagging, tarping, drying, chipping, or drowning) to render the plants
nonviable before composting. Closely examine the plant before composting and avoid
composting seeds.

Be diligent looking for seedlings for years in areas where removal and disposal took place.




Suggested Disposal Methods for Non-Native Invasive Plants

This table provides information concerning the disposal of removed invasive plant material. If the infestation is
treated with herbicide and left in place, these guidelines don’t apply. Don’t bring invasives to a local transfer
station, unless there is a designated area for their disposal, or they have been rendered non-viable. This listing
includes wetland and upland plants from the New Hampshire Prohibited Invasive Species List. The disposal of

aquatic plants isn’t addressed.

autumn olive

(Elaeagnus umbellata)
burning bush

(Euonymus alatus)
Morrow’s honeysuckle

(Lonicera morrowii)

Tatarian honeysuckle

(Lonicera tatarica)
showy bush honeysuckle

(Lonicera x bella)
common buckthorn

(Rhamnus cathartica)
glossy buckthorn

(Frangula alnus)

Method of )
Woody Plants . Methods of Disposal
Reproducing

Norway maple

(Acer platanoides) Fruit and Seeds | Prior to fruit/seed ripening
European barberry Seedlings and small plants

(Berberis vulgaris) ® Pull or cut and leave on site with roots
Japanese barberry exposed. No special care needed.

(Berberis thunbergii) Larger plants

= Use as firewood.

= Make a brush pile.
= Chip.

® Burn.

After fruit/seed is ripe
Don’t remove from site.
* Burn.
= Make a covered brush pile,
®* Chip once all fruit has dropped from
branches.
= Leave resulting chips on site and monitor.

oriental bittersweet
(Celastrus orbiculatus)
multiflora rose
(Rosa multiflora)

Fruits, Seeds,
Plant Fragments

Prior to fruit/seed ripening
Seedlings and small plants
® Pull or cut and leave on site with roots
exposed. No special care needed.
Larger plants
= Make a brush pile.
® Bum.

After fruit/seed is ripe
Don’t remove from site.
= Bumn.
= Make a covered brush pile.
= Chip — only after material has fully dried
(1 year) and all fruit has dropped from
branches. Leave resulting chips on site and
monitor.




Non-Woody Plants

Method of
Reproducing

Methods of Disposal

garlic mustard
(Alliaria petiolata)
spotted knapweed
(Centaurea maculosa)
= Sap of related knapweed
can cause skin irritation
and tumors. Wear gloves
when handling.
black swallow-wort
(Cynanchum nigrum)
= May cause skin rash. Wear
gloves and long sleeves
when handling.
pale swallow-wort
(Cynanchum rossicum)
giant hogweed
(Heracleum mantegazzianum)
= Can cause major skin rash.
Wear gloves and long
sleeves when handling.
dame’s rocket
(Hesperis matronalis)
perennial pepperweed
(Lepidium latifolium)
purple loosestrife
(Lythrum salicaria)
Japanese stilt grass
(Microstegium vimineum)
mile-a-minute weed
(Polygonum perfoliatum)

Fruits and Seeds

Prior to flowering
Depends on scale of infestation
Small infestation
8 Pull or cut plant and leave on site with roots
exposed.

Large infestation
* Pull or cut plant and pile. (You can pile onto
or cover with plastic sheeting).
* Monitor. Remove any re-sprouting material.

During and following flowering
Do nothing until the following year or remove
flowering heads and bag and let rot.

Small infestation
= Pull or cut plant and leave on site with roots
exposed.

Large infestation
= Pull or cut plant and pile remaining material.
(You can pile onto plastic or cover with
plastic sheeting).
= Monitor. Remove any re-sprouting material.

common reed
(Phragmites australis)
Japanese knotweed
(Polygonum cuspidatum)
Bohemian knotweed
(Polygonum x bohemicum)

Fruits, Seeds,
Plant Fragments
Primary means of
spread in these
species is by plant
parts. Although all
care should be given
to preventing the
dispersal of seed
during control
activities, the
presence of seed
doesn’t materially
influence disposal
activities.

Small infestation
= Bag all plant material and let rot.
= Never pile and use resulting material as
compost.
= Burn.

Large infestation
* Remove material to unsuitable habitat (dry,
hot and sunny or dry and shaded location)
and scatter or pile.
= Monitor and remove any sprouting material.
= Pile, let dry, and burn.

January 2010

UNH Cooperative Extension programs and policies are consistent with pertinent Federal and State laws and regulations, and prohibits
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beliefs, sex, sexual orientation, or veteran’s, marital or family status. College of Life Sciences and Agriculture, County Governments, NH Dept.
of Resources and Economic Development, Division of Forests and Lands, NH Fish and Game ,and U.S. Dept. of Agriculture cooperating.
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PRETX™ BIOFILTER PRETREATMENT
OPERATION AND MAINTENANCE GUIDANCE

PRETX systems provide pretreatment of sediment and debris prior to filtration and infiltration. Maintenance of PRETX
pretreatment catch basins is simple and typically uses a standard vactor truck for cleaning. Simply remove the manhole
cover and vactor out debris from within the sump and clean internal components by pressure washing. PRETX units are
comprised of an outer precast concrete shell and consist of HDPE and stainless-steel internals that are resistant to rust
and rot from corrosive winter runoff. Ideal tools include camera, shovel, hoe/rake, manhole pick, and tape measure.
Appropriate Personal Protective Equipment (PPE) should be used in accordance with local authority or company
procedures.

Routine annual inspections and periodic maintenance is required for the effective operation of PRETX systems. The
Responsible Parties should maintain PRETX systems in accordance with the minimum design standards. This page
provides guidance on maintenance activities that are typically required for PRETX systems, along with a suggested
frequency for each activity. Individual systems may have more, or less, frequent maintenance needs, depending upon a
variety of factors including land use intensity, seasonality, the occurrence of large storm events, overly wet or dry (i.e,
drought) regional hydrologic conditions, and any changes or redevelopment in the upstream land use.

Activity Frequency

NOTE: A properly functioning PRETX system will trap floatables such as bottles, cups, and
leaves within the first sump area behind the baffle. Settleables such as sand, saturated leaves
and trash will fall to the bottom of the sump area behind the weir wall. Lastly, removal of smaller
debris such as cigarettes, grass clippings, etc. will be removed by the screened outlet.

Cleaning of PRETX systems is best conducted by a vactor truck with pressure washing for
removal of accumulated sediment, trash, and debris.

Remove maintenance cover and inspect for accumulation of trash and debris.

Inspect for floatables behind baffle wall and remove as needed by vactor. Annual Inspection

Inspect for settleable behind weir wall and remove as needed by vactor.

Inspect outlet screen for accumulated debris and clean as needed by pressure wash.

Check the inlet area (curb throat or drop inlet grate) and surrounding pavement area immediately
upstream for sediment deposition, weed growth, etc. Remove as needed with a broom and
shovel or by vactor.

Check to insure the PRETX system drains to the outvert level completely after storm events.

This process is to be repeated until proper drainage and function has been restored.

As Needed
Repair or replace any damaged structural parts, inlets, outlets, grates.

.
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TOP VIEW WITH COVER REMOVED SIDE VIEW OF TRASH AND REAR VIEW OF OUTLET SCREEN
DEBRIS ACCUMULATION

February 2020



CHECKLIST FOR OPERATION & MAINTENANCE
PRETX™ BIOFILTER PRETREATMENT

Location:

Inspector:

Date: Time: Site Conditions:
Date Since Last Rain Event:

NOTE: A properly functioning PRETX system will trap floatables such as bottles, cups, and leaves within the first sump
area behind the baffle. Settleables such as sand, saturated leaves and trash will fall to the bottom of the sump area behind
the weir wall. Lastly, removal of smaller debris such as cigarettes, grass clippings, etc. will be removed by the screened
outlet.

Inspection ltems Satisfactory (S) or | Comments/Corrective Action
Unsatisfactory (U)

1. Remove maintenance cover to allow for visual inspection S U

2. Complete drainage of PRETX system to outvert elevation S u
after storm flow ceases

3. Proper grading and drainage to PRETX inlet and outlet, no S U
evidence of short-circuit or bypass of flow around or under
structure

4. Accumulation of settleable trash and debris within PRETX S U
sump is 6” or less

5. Sump area is empty of floatable trash and debris. Excessive S U
accumulation of floatables will bypass baffle wall.

6. Outlet screen is clear of debris S u

7. Clogging and function of inlet/outlet components S U

8. Cracking, spalling, or deterioration of concrete S u

9. Nuisance vegetation, animal burrows, or settling of structure S U

10. Undesirable odors S U

11. Complaints from residents S U

12. Public hazards noted S u

13. S U

14. S U

15. S U

Corrective Action Needed Due Date

1.

2

B8

4.

5

February 2020




R-TANK OPERATION, INSPECTION
& MAINTENANCE

Operation

Your ACF R-Tank System has been designed to function in conjunction with the engineered drainage system on your
site, the existing municipal infrastructure, and/or the existing soils and geography of the receiving watershed. Unless
your site included certain unique and rare features, the operation of your R-Tank System will be driven by naturally
occurring systems and will function autonomously. However, upholding a proper schedule of Inspection & Maintenance
is critical to ensuring continued functionality and optimum performance of the system.

Inspection

Both the R-Tank and all stormwater pre-treatment features incorporated into your site must be inspected regularly.
Inspection frequency for your system must be determined based on the contributing drainage area, but should never
exceed one year between inspections (six months during the first year of operation).

Inspections may be required more frequently for pre-treatment systems. You should refer to the manufacturer
requirements for the proper inspection schedule.

With the right equipment your inspection and measurements can be accomplished from the surface without physically
entering any confined spaces. If your inspection does require confined space entry, you MUST follow all local/regional
requirements as well as OSHA standards.

R-Tank Systems may incorporate Inspection Ports, Maintenance Ports, and/or adjoining manholes. Each of these
features are easily accessed by removing the lid at the surface. With the cover removed, a visual inspection can be
performed to identify sediment deposits within the structure. Using a flashlight, ALL access points should be examined
to complete a thorough inspection.

Inspection Ports
Usually located centrally in the R-Tank System, these perforated columns are designed to give the user a base-line
sediment depth across the system floor.

Maintenance Ports
Usually located near the inlet and outlet connections, you'll likely find deeper deposits of heavier sediments when

compared to the Inspection Ports.

Manholes
Most systems will include at least two manholes - one at the inlet and another at the outlet. There may be more than
one location where stormwater enters the system, which would result in additional manholes to inspect.

Bear in mind that these manholes often include a sump below the invert of the pipe connecting to the R-Tank.
These sumps are designed to capture sediment before it reaches the R-Tank, and they should be kept clean to
ensure they function properly. However, existence of sediment in the sump does NOT necessarily mean sediment
has accumulated in the R-Tank.

After inspecting the bottom of the structure, use a mirror on a pole {or some other device) to check for sediment
or debris in the pipe connecting to the R-Tank.

For more information about our products, contact Inside Sales at 800.448.3636
or email at info@acfenv.com

ENVIRONMENTAL




If sediment or debris is observed in any of these structures, you should determine the depth of the
material. This is typically accomplished with a stadia rod, but you should determine the best way to
obtain the measurement.

All observations and measurements should be recorded on an Inspection Log kept on file. We've
included a form you can use at the end of this guideline.

Maintenance
The R-Tank System should be back-flushed once sediment accumulation has reached 6” or 15% of the
total system height. Use the chart below as a guideline to determine the point at which maintenance

is required on your system.

R-Tank l'n;i.l Max Sediment l)cp;l
Mini 9.5” ' 1.5
Single 17” 3”7
Double 34” 5”
Triple 50” 6”
Quad 67” 6”
Pent 84” 6”

Before any maintenance is performed on your system, be sure to plug the outlet pipe to prevent
contamination of the adjacent systems.

To back-flush the R-Tank, water is pumped into the system through the Maintenance Ports as rapidly
as possible. Water should be pumped into ALL Maintenance Ports. The turbulent action of the water
moving through the R-Tank will suspend sediments which may then be pumped out.

If your system includes an Outlet Structure, this will be the ideal location to pump contaminated
water out of the system. However, removal of back-flush water may be accomplished through the
Maintenance Ports, as well.

For systems with large footprints that would require extensive volumes of water to properly flush
the system, you should consider performing your maintenance within 24 hours of a rain event.
Stormwater entering the system will aid in the suspension of sediments and reduce the volume of
water required to properly flush the system.

Once removed, sediment-laden water may be captured for disposal or pumped through a Dirtbag™
(if permitted by the locality).

ENVIRONMENTALZ, FAX 804.743.7779
LET'S GET IT DONE acfenvironmental.com

2831 Cardwell Road
@ Richmond, Virginia, 23234
800.448.3636
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LET'S GET IT DONE

Step-By-Step Inspection & Maintenance Routine
1) Inspection

a. Inspection Port
i. Remove Cap
ii. Use flashlight to detect sediment deposits
iii. If present, measure sediment depth with stadia rod
iv. Record results on Maintenance Log
v. Replace Cap

b. Maintenance Port/s
i. Remove Cap
ii.Use flashlight to detect sediment deposits
iii. If present, measure sediment depth with stadia rod
iv. Record results on Maintenance Log
v. Replace Cap
vi. Repeat for ALL Maintenance Ports

c. Adjacent Manholes
i. Remove Cover
ii. Use flashlight to detect sediment deposits
iii. If present, measure sediment depth with stadia rod, accounting for depth

of sump (if present)

iv. Inspect pipes connecting to R-Tank
v. Record results on Maintenance Log
vi. Replace Cover
vii. Repeat for ALL Manholes that connect to the R-Tank

2) Maintenance

Plug system outlet to prevent discharge of back-flush water

Determine best location to pump out back-flush water

Remove Cap from Maintenance Port

Pump water as rapidly as possible (without over-topping port) into system until at least
1

of water covers system bottom

Replace Cap

Repeat at ALL Maintenance Ports

Pump out back-flush water to complete back-flushing

Vacuum all adjacent structures and any other structures or stormwater pre-treatment
systems that require attention

Sediment-laden water may be captured for disposal or pumped through a Dirtbag™.
j.  Replace any remaining Caps or Covers

k. Record the back-flushing event in your Maintenance Log with any relevant specifics
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BIOFILTRATION SYSTEMS

HIGH PERFORMANCE MODULAR B OFILTRATION SYSTEM (HPMBS)

Operations & Maintenance

<sENVIRONMENTA

Customer Focused, Environmentsfy Committed



GENERAL DESCRIPTION

The following general specifications describe the general operations and maintenance requirements for the
FocalPoint® High Performance Modular Biofiltration System (HPMBS). The system utilizes physical, chemical and
biological mechanisms of a soil, plant and microbe complex to remove pollutants typically found in urban
stormwater runoff. The treatment system is a fully equipped, modular, constructed in place system designed to treat
contaminated runoff.

Stormwater enters the FocalPoint® HPMBS, is filtered by the High Flow Biofiltration Media and passes through to the
underdrain/storage system where the treated water is detained, retained or infiltrated to sub-soils, prior to
discharge to the storm sewer system of any remaining flow.

Higher flows bypass the FocalPoint® HPMBS via a downstream inlet or other overflow conveyance. Maintenance is a
simple, inexpensive and safe operation that does not require confined space entry, pumping or vacuum equipment,
or specialized tools. Properly trained landscape personnel can effectively maintain FocalPoint® HPMBS by following
instructions in this manual.

(p) 800.448.3636 | www.acfenvironmental.com



BASIC OPERATIONS

FocalPoint® is a modular, high performance biofiltration system that often works in tandem with other integrated
management practices (IMP). Contaminated stormwater runoff enters the biofiltration bed through a conveyance
swale, planter box, or directly through a curb cut or false inlet. Energy is dissipated by a rock or vegetative
dissipation device and is absorbed by a 3-inch layer of aged, double shredded hardwood mulch, with fines
removed, (when specified) on the surface of the biofiltration media.

As the water passes through the mulch layer, most of the larger sediment particles and heavy metals are removed
through sedimentation and chemical reactions with the organic material in the mulch. Water passes through the
biofiltration media where the finer particles are removed and numerous chemical reactions take place to
immobilize and capture pollutants in the soil media.

The cleansed water passes into the underdrain/storage system and remaining flows are directed to a storm sewer
system or other appropriate discharge point. Once the pollutants are in the soil, bacteria begin to break down and
metabolize the materials and the plants begin to uptake and metabolize the pollutants. Some pollutants such as
heavy metals, which are chemically bound to organic particles in the muich, are released over time as the organic
matter decomposes to release the metals to the feeder roots of the plants and the cells of the bacteria in the soil
where they remain and are recycled. Other pollutants such as phosphorus are chemically bound to the soil particles
and released slowly back to the plants and bacteria and used in their metabolic processes. Nitrogen goes through
a variety of very complex biochemical processes where it can ultimately end up in the plant/bacteria biomass,
turned to nitrogen gas or dissolves back into the water column as nitrates depending on soil temperature, pH and
the availability of oxygen. The pollutants ultimately are retained in the mulch, soil and biomass with some passing
out of the system into the air or back into the water.

DESIGN AND INSTALLATION

Each project presents different scopes for the use of FocalPoint® HPMBS. To ensure the safe and specified function
of this stormwater BMP, Convergent Water Technologies and/or its Value Added Resellers (VAR) review each
application before supply. Information and design assistance is available to the design engineer during the
planning process. Correct FocalPoint® sizing is essential to optimum performance. The engineer shall submit
calculations for approval by the local jurisdiction when required. The contractor and/or VAR is responsible for the
correct installation of FocalPoint® HPMBS units as described in approved plans. A comprehensive installation
manual is available at www.convergentwater.com.

=
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MAINTENANCE
Why Maintain?

All stormwater treatment systems require maintenance for effective operation. This necessity is often incorporated
in your property’s permitting process as a legally binding BMP maintenance agreement. Other reasons for
maintenance include:

- Avoid legal challenges from your jurisdiction’s maintenance enforcement program.
« Prolong the lifespan of your FocalPoint® HPMBS.

« Avoid costly repairs.

- Help reduce pollutant loads leaving your property.

Simple maintenance of the FocalPoint® HPMBS is required to continue effective pollutant removal from stormwater
runoff before any discharge into downstream waters. This procedure will also extend the longevity of the living
biofiltration system. The unit will recycle and accumulate pollutants within the biomass, but may also subjected to
other materials entering the surface of the system. This may include trash, silt and leaves etc. which will be
contained above the mulch and/or biofiltration media layer. Too much silt may inhibit the FocalPoint’s® HPMBS flow
rate, which is a primary reason for system maintenance. Removal of accumulated silt/sediment and/or replacement
of the mulch layer (when specified), is an important activity that prevents over accumulation of such silt/sediment.

When to Maintain?

Convergent Water Technologies and/or its VAR includes a 1-year maintenance plan with each system purchased.
Annual included maintenance consists of two (2) scheduled maintenance visits. Additional maintenance may be
necessary depending on sediment and trash loading (by Owner or at additional cost). The start of the maintenance
plan begins when the system is activated for full operation. Full operation is defined as when the site is
appropriately stabilized, the unit is installed and activated (by VAR), i.e,, when mulch (if specified) and plantings are
added.

Activation should be avoided until the site is fully stabilized (full landscaping, grass cover, final paving and street
sweeping completed). Maintenance visits are scheduled seasonally; the spring visit aims to clean up after winter
loads including salts and sands. The fall visit helps the system by removing excessive leaf litter.

Afirst inspection to determine if maintenance is necessary should be performed at least twice annually after storm
events of greater than (1) one inch total depth (subject to regional climate). Please refer to the maintenance
checklist for specific conditions that indicate if maintenance is necessary.

It has been found that in regions which receive between 30-50 inches of annual rainfall, (2) two visits are generally
required. Regions with less rainfall often only require (1) one visit per annum. Varying land uses can affect
maintenance frequency.

NG
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Some sites may be subjected to extreme sediment or trash loads, requiring more frequent maintenance visits. This
is the reason for detailed notes of maintenance actions per unit, helping the VAR/Maintenance contractor and
Owner predict future maintenance frequencies, reflecting individual site conditions.

Owniers must promptly notify the VAR/Maintenance contractor of any damage to the plant(s), which constitute(s)
an integral part of the biofiltration technology. Owners should also advise other landscape or maintenance

contractors to [eave all maintenance of the FocalPoint® HPMBS to the VAR/Maintenance contractor (i.e. no pruning
or fertilizing).

EXCLUSION OF SERVICES

It is the responsibility of the owner to provide adequate irrigation when necessary to the plant(s) in the FocalPoint®
HPMBS.

Clean up due to major contamination such as oils, chemicals, toxic spills, etc. will result in additional costs and are
not covered under the VAR/Maintenance contractor maintenance contract. Should a major contamination event
occur, the Owner must block off the outlet pipe of the FocalPoint® (where the cleaned runoff drains to, such as
drop-inlet) and block off the point where water enters of the FocalPoint® HPMBS. The VAR/Maintenance contractor
should be informed immediately.
MAINTENANCE VISIT SUMMARY
Each maintenance visit consists of the following simple tasks (detailed instructions below).

1. Inspection of FocalPoint® HPMBS and surrounding area

2. Removal of debris, trash and mulch

3. Mulch replacement

4. Plant health evaluation (including measurements) and pruning or replacement as necessary

5. Clean area around FocalPoint® HPMBS

6. Complete paperwork, including date stamped photos of the tasks listed above.
MAINTENANCE TOOLS, SAFETY EQUIPMENT AND SUPPLIES
Ideal tools include: camera, bucket, shovel, broom, pruners, hoe/rake, and tape measure. Appropriate Personal
Protective Equipment (PPE) should be used in accordance with local or company procedures. This may include

impervious gloves where the type of trash is unknown, high visibility clothing and barricades when working in
close proximity to traffic and also safety hats and shoes.

. ¥
FocalPoint
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MAINTENANCE VISIT PROCEDURE

Ui g G Tt
Jnspectlon of FocalPon‘ HPME

Record individual unit before malntenance WIth photograph (numbered). Record on Maintenance Report (see example
in this docurnent) the following:

Standing Water yes|no | Damage to HPMBS System yes | no
- Is Bypass Inlet Clear? yes | no to Overflow conveyance yes | no

D|g out Sllt (n‘any) and mulch and remove trash & foreign items.

Silt / Clay Found? yes | no Leaves? yes | no
Cups / Bags Found? yes|no {——— Volume of material removed (volume or weight)

After removal of mulch and deis, measure distance from the top of the FocalPoint® HPMBS engineered media soil to
the flow line elevation of the adjacent overflow conveyance. If this distance is greater than that specified on the plans
(typ. 6”- 12"), add media (not top soil or other) to recharge to the distance specified.

- Distance to media surface to flow line of overflow conveyance (inches)
——— # of Buckets of Media Added

Most maintenance visits require only replacement mulch (if utilized) which must be, aged, double shredded hardwood
mulch with fines removed. For smaller projects, one cubic foot of mulch will cover four square feet of biofiltration bed,
and for larger projects, one cubic yard of mulch will cover 108 square feet of biofiltration bed. Some visits may require
additional FocalPoint® HPMBS engineered soil media available from the VAR/Contractor.

Add double shredded, aged hardwood mulch which has been screened to remove fines, evenly across the entire

biofiltration media bed to a depth of 3"
Clean accumulated sediment from energy dissipation system at the inlet to the FocalPoint® HPMBS to allow for

entry of trash during a storm event.

Examine the plant’s health and replace if dead or dying.

Prune as necessary to encourage growth in the corr?ct directions

Height above Grate (feet) — Health alive | dead
———  Width at Widest point (feet) —— Damage to Plant yes |no

- Deliver Maintenance Report and photographs as appropriate.
- Some jurisdictions may require submission of maintenance reports in accordance with approvals.
+ |t is the responsibility of the Owner to comply with local regulations.

(p) 800.448.3636 | www.acfenvironmental.com



FocalPoint

FocalPointWarranty

Seller warrants goods sold hereunder against defects in materials and workmanship only, for
a period of (1) year from date the Seller activates the system into service. Seller makes no
other warranties, express or implied.

Seller’s liability hereunder shall be conditioned upon the Buyer’s installation, maintenance,
and service of the goods in strict compliance with the written instructions and specifications
provided by the Seller. Any deviation from Seller’s instructions and specifications or any
abuse or neglect shall void warranties.

In the event of any claim upon Seller’s warranty, the burden shall be upon the Buyer to prove
strict compliance with all instructions and specifications provided by the Seller.

Seller’s liability hereunder shall be limited only to the cost or replacement of the goods. Buyer

agrees that Seller shall not be liable for any consequential losses arising from the purchase,
installation, and/or use of the goods.

{p) 800.448.3636 | www.acfenvironmental.com



Maintenance Checklist

Element

Inlet

Problem

Excessive sediment or
trash accumulation

What To Check

Accumulation of
sediment or trash impair
free flow of water into
FocalPoint

Should Exist

Inlet free of obstructions
allowing free flow into
FocalPoint System

Action

Sediments or trash
should be removed

. ¢
FocalPoint

BIOFILTRATION SYSTEMS

appropriate to the
species and location of
FocalPoint

Mulch Trash and floatable Excessive trash or debris Minimal trash or other Trash and debris should
debris accumulation accumulation. debris on mulch cover be removed and mulch
Cover cover raked level. Ensure
that bark nugget
Mulch Ponding of water on Ponding in unit could be Stormwater should drain Contact VAR for advice.
mulch cover indicative of clogging freely and evenly over
Cover due to excessive fine mulch cover.
sediment accumulation
or spill of petroleum oils
Plants Plants not growing, or in Soil/mulch too wet, Plants should be healthy ~ Contact VAR for advice.
poor condition evidence of spill. Pest and pest free.
infestation. Vandalism to
plants.
Plants Plant growth excessive Plants should be Trim/prune plants in

. e R P e b e e e I RGeS

(p) 800.448.3636 | www.acfenvironmental.com

accordance with typical
landscaping and
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EXECUTIVE SUMMARY

Banfield Realty, LLC proposes to construct a 75,000 S.F. industrial warehouse building on a 14.96-
acre parcel of land located at 375 Banfield Road in Portsmouth, NH. Currently the parcel consists of
two commercial buildings with an associated accessory shed and parking. The existing buildings and
parking with their associated utilities are to be removed so the new development can occur.

A drainage analysis of the entire site was conducted for the purpose of estimating the peak rate of
stormwater runoff and to subsequently design adequate drainage structures. Two models were
compiled, one for the area in its existing (pre-construction) condition, and a second for its proposed
(post-construction) condition. The analysis was conducted using data for the 2 Year — 24 Hour (3.717),
10 Year — 24 Hour (5.64”), 25 Year — 24 Hour (7.14"), and 50 Year — 24 Hour (8.57") storm events
using the USDA SCS TR-20 method within the HydroCAD Stormwater Modeling System
environment. This data was taken from the Extreme Precipitation Tables developed by the Northeast
Regional Climate Center (NRCC), and the values have been increased by 15% due to the project being

within the Coastal/Great Bay Region. A summary of the existing and proposed conditions peak rates of
runoff is as follows:

Analysis Point 2 Year 10 Year 25 Year 50 Year

Pre | Post Pre Post Pre Post Pre Post
Analysis Point#1 | 2.82 | 251 9.93 6.76 | 16.83 | 10.64 | 24.06 | 18.66
Analysis Point #2 | 0,00 | 0.00 0.02 0.01 0.12 0.05 0.39 0.19

The project site is located in the Industrial (I) Zoning District. The existing topography is such that
runoff for the majority of the site (Subcatchment 1) flows into a major wetland (Analysis Point 1)
which ultimately drains to a cross-street 12 culvert. Runoff from the undeveloped western corner
(Subcatchment 2) sheet flows directly into an abutting lot (Analysis Point 2). The proposed

development results in a decrease in the peak flow rate to both Analysis Points during all analyzed
storms.

The proposed site development consists of the aforementioned industrial warehouse building with
associated parking, utilities, and septic system. The same 2 Analysis Points were used in the Post
Development Analysis. Runoff from most of the developed portions of the site will be treated with
ACF Focal Point biofiltration systems and then detained in the ACF R-Tank subsurface detention basin
before being discharged through a vegetated swale into Analysis Point 1. The exception to that is for
the driveway that will be discharged through a level spreader into a Developed Area Buffer, designed

per NHDES standards for stormwater treatment. Runoff from the periphery of the site will maintain its
existing flow pattern.

The use of Best Management Practices per the NHDES Stormwater Manual have been applied to the
design of this drainage system and will be observed during all stages of construction. All land
disturbed during construction will be stabilized within thirty days of groundbreaking and abutting
property owners will suffer minimal adversity resultant of this development.
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1.0 RAINFALL CHARACTERISTICS

This drainage report includes an existing conditions analysis of the area involved in the proposed
development, as well as a proposed condition, or post-construction analysis, of the same location.
These analyses were accomplished using the USDA SCS TR-20 Method within the HydroCAD
Stormwater Modeling System. The curve numbers were developed using the SCS TR-55 Runoff Curve
numbers for Urban Areas. A Type Il SCS 24-hour rainfall distribution was utilized in analyzing the
data for the 2 Year — 24 Hour (3.71”), 10 Year — 24 Hour (5.64”), 25 Year — 24 Hour (7.14"), and 50
Year — 24 Hour (8.57") storm events. This data was taken from the Extreme Precipitation Tables
developed by the Northeast Regional Climate Center (NRCC), and the values have been increased by
15% due to the project being within the Coastal/Great Bay Region.

The proposed peak rates of runoff will be reduced from the existing condition, thereby minimizing any
potential for a negative impact on abutting properties or erosion of the wetland system. This is

accomplished through treatment of stormwater runoff and attenuation of peak flows resulting from
storm events.

2.0 EXISTING CONDITIONS ANALYSIS

The subject parcel consists of two commercial buildings and an accessory shed with associated
parking. Behind this development, there are foot trails, lawns, woods, and two separate wetlands; one
of which encumbers a large portion of the property and has an associated 100’ buffer and another
small, isolated wetland. The existing buildings are serviced by City water, natural gas, overhead
electric, and an on-site septic system. The existing topography of the site features a hill on the north
side with a sharp dropoff to relatively level ground around the major wetland system.

In the existing condition, the aforementioned hill divides the site into two subcatchments.
Subcatchment 1 consists of developed area, lawn, and woods, runoff from all of which flows directly
into the major wetland. Subcatchment 2 consists of a small area of forest and lawn on the opposite
slope of the hill from which runoff flows to the abutter’s property.

Existing soil types were determined through a Site-Specific Soil Survey conducted by a Certified Soil
Scientist. These soils are categorized into Hydrologic Soil Groups (HSG) A, C, and D.

3.0 PROPOSED CONDITIONS ANALYSIS

The addition of the proposed impervious parking areas and the 75,000 S.F. industrial warehouse
building causes an increase in the curve number (Cn) and a decrease in the time of concentration (T¢),
the result being a potential increase in peak rates of runoff from the site. The construction of the
parking lot, industrial warehouse building, catch basins, focal points, R-Tank, and associated grading,
split the site into 11 subcatchments. The site will be graded such that runoff from most of the
developed areas of the site will receive treatment through ACF Focal Point biofiltration systems. All
runoff treated by the biofiltration system will then be directed into a lined R-Tank subsurface detention
system for attenuation before being discharged into a vegetated swale which leads Analysis Point 1.
The driveway will runoff through a level spreader into a Developed Area Buffer per NHDES standards
for stormwater treatment. The undeveloped remainder of the site will maintain its existing flow pattern.
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The peak flow rates to Analysis Point 2 are decreased as the site grading leads to a smaller portion of
land being sloped in that direction, all of which is to remain undisturbed with this development.

4.0 SEDIMENT & EROSION CONTROL BEST MANAGEMENT PRACTICES

The proposed site development is protected from erosion and the roadways and abutting properties are
protected from sediment by the use of Best Management Practices as outlined in the NHDES
Stormwater Manual. Any area disturbed by construction will be re-stabilized within 30 days and
abutting properties and wetlands will suffer minimal adversity resultant of this development. All
drainage structures will be constructed and stabilized prior to having runoff directed to them.

4.1 Silt Fence / Construction Fence

The plan set delineates the location of silt fence for sediment control. Sheet E1 — Erosion and Sediment
Control Details, has the specifications for installation of the silt fence. This is necessary in areas where
there is adjacent property or wetlands downslope of the area of development. In areas where the limits
of construction need to be emphasized to operators, construction fence for added visibility will be
installed. Orange construction fence will be VISI Perimeter Fence by Conwed Plastic Fencing, or

equal. The four-foot fencing to be installed using six-foot posts at least two feet in the ground at a
spacing of six to eight feet.

42 Stabilized Construction Entrance

A temporary gravel construction entrance provides an area where mud can be dislodged from tires
before the vehicle leaves the construction site to reduce the amount of mud and sediment transported
onto paved municipal and state roads. The stone size for the pad should be between 3-inch coarse
aggregate, and the pad itself constructed to a minimum length of 50 feet for the full width of the access

road. The aggregate should be placed at least six inches thick. A plan view and profile are shown on
Sheet E1.

4.3 Environmental Dust Control

Dust will be controlled on the site by the use of multiple Best Management Practices. Mulching and
temporary seeding will be the first line of protection to be utilized where problems occur. If dust
problems are not solved by these applications, the use of water can be applied. Dump trucks hauling
material from the construction site will be covered with a tarpaulin.

4.4  Vegetated Stabilization

All areas that are disturbed during construction will be stabilized with vegetated material within 30
days of breaking ground. Construction will be managed in such a manner that erosion is prevented and
that no abutting property will be subjected to any siltation, unless otherwise permitted. All areas to be

planted with grass for long-term cover will follow the specification on Sheet E1 using seeding mixture
C.
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4.5 Temporary Sediment Traps

Temporary Sediment Traps are small temporary ponding areas that are formed by excavation or by
constructing an earthen embankment across a drainage way and providing a stabilized outlet. These
structures intercept sediment-laden runoff from small, disturbed areas and detain it long enough for the
majority of the sediment to settle out into the sump of the trap.

4.6  Riprap Outlet Protection

Riprap Outlet Protection will be provided at the outlet of all culverts that discharge runoff into the
environment (as opposed to a catch basin). The riprap outlet protection has been designed with the
equations provided in the NHDES Stormwater Manual depending on inlet or outlet control. Details of
the protection design can be found on Sheet E1 — Erosion & Sediment Control Details.

4.7 Catch Basins

A catch basin is a pre-cast concrete structure intended for the capture of stormwater utilized in streets
and parking areas. Grease hoods attached to the outlet pipe of the structures allow for the capture of

grease, oils, and other floatable solids from runoff, thereby minimizing their presence in the
subsequent discharge.

4.8  Construction Sequence

1. Prior to the start of any activity, it is the responsibility of the site’s Developer (or
Owner) to file a Notice of Intent (NOI) form and a copy of one (shared) Stormwater
Pollution Prevention Plan (SWPPP) with the U.S. Environmental Protection Agency
(EPA) in order to gain coverage under the NPDES General Permit for Stormwater
Discharges from Construction Activities. A pre-construction meeting shall be held
prior to the start of construction to discuss the SWPPP and all associated
responsibilities. Participants shall include the developer (or owner), the General
Contractor, the Site Contractor, and the Engineer.

2. Cut and remove trees in construction area as required or directed.

3, Install silt fencing, and construction entrances prior to the start of earthwork. These
shall be maintained until the final pavement surfacing and landscaping areas are
established.

4. Clear, cut, grub, and dispose of debris in approved facilities. This includes any required

demolition of existing structures, utilities, etc.

5. Construct and/or install temporary sediment basin(s) as required. These facilities shall
be installed and stabilized prior to directing runoff to them.

6. Strip loam and pavement, or reclaim existing pavement within limits of work per the
recommendations of the project engineer and stockpile excess material. Stabilize
stockpile as necessary.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Page 4
Perform preliminary site grading in accordance with the plans, including the

construction of any stormwater detention/retention ponds, drainage swales, retaining
walls, and sound walls,

Prepare building pad(s) to enable building construction to begin.
Install the sewer and drainage systems first, then any other utilities in accordance with
the plans and details. Any conflicts between utilities are to be resolved with the

involvement and approval of the engineer.

Install inlet protection at all catch basins as they are constructed, in accordance with the
details.

All swales and drainage structures are to be constructed and stabilized prior to having
runoff directed to them.

Daily, or as required, construct temporary berms, drainage ditches, check dams,
sediment traps, etc., to prevent erosion on the site and prevent any siltation of abutting
waters and/or property.

Perform final fine grading, including placement of any “select” subgrade materials.
Pave all parking lots and roadways with initial base course.

Perform all remaining site construction (i.e. building, curbing, utility connections, etc.).

Loam and seed all disturbed areas and install any required sediment and erosion control
facilities (i.e. riprap, erosion control blankets, etc.).

Finish paving all roadways and parking areas with finish course.
Complete permanent seeding and landscaping.

Remove temporary erosion control measures after seeding areas have been 85%

established and site improvements are complete. Smooth and re-vegetate all disturbed
areas.

Clean site and all drainage structures, pipes, and sumps of all silt and debris.
Install all painted pavement markings and signage per the plans and details.

Upon completion of construction, it is the responsibility of the contractor to notify any

relevant permitting agencies that the construction has been finished in a satisfactory
manner.

Temporary Erosion Control Measures

1.

The smallest practical area of land shall be exposed at any one time. At no time shall an
area in excess of that required for construction be exposed.
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10.

Erosion, sediment and detention measures shall be installed as shown on the plans and
at locations as required, or directed by the engineer.

All disturbed areas (including pond areas below the proposed waterline) shall be
returned to proposed grades and elevations. Disturbed areas shall be loamed with a
minimum of 6” of loam and seeded with seed mixture “C” at a rate not less than 1.10
pounds of seed per 1,000 square feet of area (48 Ibs. per acre).

Silt fences and other barriers shall be inspected every seven days and within 24 hours of
arainfall of 0.5” or greater. All damaged areas shall be repaired, and sediment deposits
shall periodically be removed and properly disposed of.

After all disturbed areas have been stabilized, the temporary erosion control measures
are to be removed and the area disturbed by the removal smoothed and revegetated.

Areas must be seeded and mulched within 3 days of final grading, or temporarily
stabilized within 14 days of initial disturbance of soil.

All proposed vegetated areas not stabilized by or are disturbed after October 15th must
be protected with North American Green S75 erosion control blankets (or an equivalent
approved in writing by the engineer) and seeded with winter rye or oats at a rate of 2.50
pounds per 1,000 square feet of area (108.90 Ibs. per acre). Unstabilized swales shall be
protected with erosion control blankets appropriate to the design flow conditions and

seeded to the same specification. Placement of blankets shall not occur over
accumulated snow.

An area shall be considered stable if one of the following has occurred:

a. Base course gravels have been installed in areas to be paved;

b. A minimum of 85% vegetated growth has been established;

c. A minimum of 3” or non-erosive material such as stone or riprap has been
installed; or

d. Erosion control blankets have been properly installed.

After October 15" where work has stopped for the season, incomplete roadway or
parking surfaces shall be protected with a minimum of 3” of crushed gravel meeting
NHDOT Item 304.3.

In order to ensure the stability of the site and effective implementation of the sediment
and erosion control measures specified in the plans for the duration of construction, the
contractor shall be in strict compliance with the inspection and maintenance
requirements to those called for in the SWPPP.
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4.10

Inspection and Maintenance Schedule
4.26.1 Temporary Best Management Practices

Silt Fencing

During the construction process, all silt fencing will be inspected during and after storm events
to ensure that the fence still has integrity and is not allowing sediment to pass. Any section of
fence that has failed or is failing is to be replaced immediately, overlapping adjacent fence
sections by at least one foot. If the problem persists, measures such as additional fencing (i.e.
double) or the addition of hay-bales on the project side of the fence line should be considered.
Sediment is to be removed from behind the fencing if found to be deeper than six inches and
disposed of properly.

Swales

Sediment build-up in swales will be removed if it is deeper than six inches and disposed of
properly.

Sediment Traps

Sediment traps are to be inspected once per week and after every precipitation event. Sediment
is to be removed from the traps if it is deeper than six inches and disposed of properly. The lip
of the outlet crest should be maintained so as to provide an even, level edge so as to promote
sheet flow out of the structure so as to minimize the potential for erosion downstream form the
structure. Any erosion must be repaired and stabilized immediately.

4.26.2  Permanent Best Management Practices

Catch Basins

Sediment and debris is to be removed from catch basin sumps semi-annually (as well as from
sumps below the inlet of culverts). Grease hoods are to be wiped clean and the rags disposed of
properly. Debris obscuring the grate inlet should also be removed.

Drainage Swales

Sediment build-up in swales is to be removed if it is deeper than six inches, and any debris also
removed. Areas where vegetation has not become established or has died should be reseeded. If
this fails, additional loam and seed may be required. Fertilizers should be utilized only as a last
resort. Mowing should be performed at least once a year, but not shorter than four inches, and
all grass clippings removed.
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5.0 CONCLUSION

This proposed site development located at 375 Banfield Road in Portsmouth, NH will have minimal
adverse effect on abutting infrastructures, properties, and wetlands by way of stormwater runoff or
siltation. Appropriate steps will be taken to eliminate erosion and sedimentation; these will be
accomplished through the construction of a drainage system consisting of site grading, curbing, catch
basins, ACF Focal Point biofiltration systems, a treatment buffer, and subsurface detention with a
downstream vegetated swale. The use of Best Management Practices developed by the State of New
Hampshire have been utilized in the design of this system and their application will be enforced
throughout the construction process.

A site specific, terrain alteration permit (RSA 485:A-17) is required for this site plan due to the area of
disturbance being greater than 100,000 square-feet.

Respectfully Submitted,
JONES & BEACH ENGINEERS, INC.

Lol Nop A

Daniel Meditz, E1.T
Project Engineer
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
2.601 39 >75% Grass cover, Good, HSG A (1S, 2S)
0.786 74 >75% Grass cover, Good, HSG C (1S)
0.045 80 >75% Grass cover, Good, HSG D (1S)
0.389 65 Brush, Good, HSG C (1S)
0.033 96 Gravel surface, HSG D (1S)
0.010 98 Paved parking, HSG A (1S)
0.715 98 Paved parking, HSG D (1S)
0.166 98 Roofs, HSG D (1S)
2.453 30 Woods, Good, HSG A (1S, 25)
2.318 70 Woods, Good, HSG C (1S)
0.141 77 Woods, Good, HSG D (1S)
0.050 32 Woods/grass comb., Good, HSG A (1S)
1.059 72 Woods/grass comb., Good, HSG C (1S)
10.766 56 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers

5113 HSG A 18, 28
0.000 HSG B
4,552 HSG C 1S
1.101 HSGD 1S
0.000 Other
10.766 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment1S: Subcatchment1S Runoff Area=420,946 sf 9.22% Impervious Runoff Depth>0.58"
Flow Length=864" Tc=27.0 min CN=59 Runoff=2.82 cfs 0.463 af

Subcatchment2S: Subcatchment2S Runoff Area=48,019 sf 0.00% Impervious Runoff Depth=0.00"
Flow Length=371" Tc=15.3 min CN=33 Runoff=0.00 cfs 0.000 af

Reach AP1: Wetlands Inflow=2.82 cfs 0.463 af
Outflow=2.82 cfs 0.463 af

Reach AP2: Map 266 Lot 5 Inflow=0.00 cfs 0.000 af
Outflow=0.00 cfs 0.000 af

Total Runoff Area = 10.766 ac Runoff Volume = 0.463 af Average Runoff Depth = 0.52"
91.72% Pervious =9.875 ac  8.28% Impervious = 0.891 ac
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment1S: Subcatchment1S Runoff Area=420,946 sf 9.22% Impervious Runoff Depth>1.60"
Flow Length=864' Tc=27.0 min CN=59 Runoff=9.93 cfs 1.289 af

Subcatchment2S: Subcatchment2S Runoff Area=48,019 sf 0.00% Impervious Runoff Depth>0.11"
Flow Length=371" Tc=15.3 min CN=33 Runoff=0.02 cfs 0.010 af

Reach AP1: Wetlands Inflow=9.93 cfs 1.289 af
Outflow=9.93 cfs 1.289 af

Reach AP2: Map 266 Lot 5 Inflow=0.02 cfs 0.010 af
Outflow=0.02 cfs 0.010 af

Total Runoff Area = 10.766 ac Runoff Volume = 1.300 af Average Runoff Depth = 1.45"
91.72% Pervious = 9.875 ac  8.28% Impervious = 0.891 ac
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Summary for Subcatchment 1S: Subcatchment 1S

Runoff = 9.93cfs @ 12.42 hrs, Volume= 1.289 af, Depth> 1.60"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Type Il 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.64"

Area (sf) CN Description
7,231 98 Roofs, HSGD
31,165 98 Paved parking, HSG D
416 98 Paved parking, HSG A
19,112 39 >75% Grass cover, Good, HSG A
53,727 39 >75% Grass cover, Good, HSG A
26,447 39 >75% Grass cover, Good, HSG A
72,824 30 Woods, Good, HSG A
2,193 32 Woods/grass comb., Good, HSG A
6,121 77 Woods, Good, HSG D
46,133 72  Woods/grass comb., Good, HSG C
100,976 70 Woods, Good, HSG C
25,142 74 >75% Grass cover, Good, HSG C
9,094 74 >75% Grass cover, Good, HSG C
16,936 65 Brush, Good, HSG C
1,295 80 >75% Grass cover, Good, HSG D
679 80 >75% Grass cover, Good, HSG D
1,455 96 Gravel surface, HSG D
420,946 59 Weighted Average
382,134 90.78% Pervious Area
38,812 9.22% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
3.9 31 0.0500 0.13 Sheet Flow,
Grass: Dense n=0.240 P2=3.23"
2.7 20 0.0500 0.12 Sheet Flow,
Grass: Dense n=0.240 P2=3.23"
4.5 49 0.2400 0.18 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.23"
4.1 124 0.0100 0.50 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
1.2 111 0.0500 1.57 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
05 105 0.0500 3.60 Shallow Concentrated Flow,
Unpaved Kv=16.1 fps
1.1 94 0.0400 140 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
9.0 330 0.0150 0.61 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
27.0 864 Total
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Summary for Subcatchment 2S: Subcatchment 28

Runoff = 0.02cfs @ 15.08 hrs, Volume= 0.010 af, Depth> 0.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.64"

Area (sf) CN Description

34,026 30 Woods, Good, HSG A
13,993 39 >75% Grass cover, Good, HSG A

48,019 33  Weighted Average

48,019 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

6.4 72 0.0300 0.19 Sheet Flow,
Grass: Short n=0.150 P2=3.23"

5.4 28 0.0500 0.09 Sheet Flow,
Woods: Light underbrush n=0400 P2=3.23"

0.6 48 0.0625 1.25 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

1.7 113 0.0500 112 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

1.2 110 0.1000 1.58 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

15.3 371 Total
Summary for Reach AP1: Wetlands

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

Inflow Area = 9.664 ac, 9.22% Impervious, Inflow Depth > 1.60" for 10 Yr 24 Hr(+15%) event
Inflow = 9.93cfs @ 12.42 hrs, Volume= 1.289 af
Outflow = 993 cfs @ 12.42 hrs, Volume= 1.289 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Summary for Reach AP2: Map 266 Lot 5

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

Inflow Area = 1.102 ac, 0.00% Impervious, Inflow Depth > 0.11" for 10 Yr 24 Hr(+15%) event
Inflow = 0.02cfs @ 15.08 hrs, Volume= 0.010 af
Outflow = 0.02 cfs @ 15.08 hrs, Volume= 0.010 af, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment1S: Subcatchment1$ Runoff Area=420,946 sf 9.22% Impervious Runoff Depth>2.59"
Flow Length=864" Tc=27.0 min CN=59 Runoff=16.83 cfs 2.083 af

Subcatchment2S: Subcatchment2S Runoff Area=48,019 sf 0.00% Impervious Runoff Depth>0.40"
Flow Length=371" Tc=15.3 min CN=33 Runoff=0.12 cfs 0.037 af

Reach AP1: Wetlands Inflow=16.83 cfs 2.083 af
Outflow=16.83 cfs 2.083 af

Reach AP2: Map 266 Lot 5 Inflow=0.12 cfs 0.037 af
Outflow=0.12 cfs 0.037 af

Total Runoff Area = 10.766 ac Runoff Volume = 2.120 af Average Runoff Depth = 2.36"
91.72% Pervious =9.875 ac  8.28% Impervious = 0.891 ac
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-ind method

Subcatchment1S: Subcatchment1S Runoff Area=420,946 sf 9.22% Impervious Runoff Depth>3.63"
Flow Length=864' Tc=27.0 min CN=59 Runoff=24.06 cfs 2.920 af

Subcatchment2S: Subcatchment2S Runoff Area=48,019 sf 0.00% Impervious Runoff Depth>0.81"
Flow Length=371" Tc=15.3 min CN=33 Runoff=0.39 cfs 0.075 af

Reach AP1: Wetlands Inflow=24.06 cfs 2.920 af
Outflow=24.06 cfs 2.920 af

Reach AP2: Map 266 Lot 5 Inflow=0.39 cfs 0.075 af
Outflow=0.39 cfs 0.075 af

Total Runoff Area = 10.766 ac Runoff Volume = 2,995 af Average Runoff Depth = 3.34"
91.72% Pervious = 9.875 ac  8.28% Impervious = 0.891 ac
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Summary for Subcatchment 1S: Subcatchment 1S

Runoff = 2406 cfs @ 12.39 hrs, Volume= 2.920 af, Depth> 3.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50 Yr 24 Hr(+15%) Rainfall=8.57"

Area (sf) CN Description
7,231 98 Roofs, HSG D
31,165 98 Paved parking, HSG D
416 98 Paved parking, HSG A
19,112 39 >75% Grass cover, Good, HSG A
53,727 39 >75% Grass cover, Good, HSG A
26,447 39 >75% Grass cover, Good, HSG A
72,824 30 Woods, Good, HSG A
2,193 32 Woods/grass comb., Good, HSG A
6,121 77 Woods, Good, HSG D
46,133 72 Woods/grass comb., Good, HSG C
100,976 70 Woods, Good, HSG C
25,142 74 >75% Grass cover, Good, HSG C
9,094 74 >75% Grass cover, Good, HSG C
16,936 65 Brush, Good, HSG C
1,295 80 >75% Grass cover, Good, HSG D
679 80 >75% Grass cover, Good, HSG D
1,455 96 Gravel surface, HSG D

420,946 59 Weighted Average

382,134 90.78% Pervious Area
38,812 9.22% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (fuft)  (ft/sec) (cfs)
3.9 31 0.0500 0.13 Sheet Flow,
Grass: Dense n=0.240 P2=3.23"
2.7 20 0.0500 0.12 Sheet Flow,
Grass: Dense n=0.240 P2=3.23"
45 49 0.2400 0.18 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.23"
4.1 124 0.0100 0.50 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
1.2 111 0.0500 1.57 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
0.5 105 0.0500 3.60 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
1.1 94 0.0400 1.40 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
9.0 330 0.0150 0.61 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

27.0 864 Total
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Summary for Subcatchment 2S: Subcatchment 2S

Runoff = 0.39cfs @ 12.43 hrs, Volume= 0.075 af, Depth> 0.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 50 Yr 24 Hr(+15%) Rainfall=8.57"

Area (sf) CN Description
34,026 30 Woods, Good, HSG A
13,993 39 >75% Grass cover, Good, HSG A
48,019 33 Weighted Average

48,019 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

6.4 72 0.0300 0.19 Sheet Flow,
Grass: Short n=0.150 P2=3.23"

5.4 28 0.0500 0.09 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.23"

0.6 48 0.0625 1.25 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

1.7 113 0.0500 1.12 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

1.2 110 0.1000 1.58 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

15.3 371 Total

Summary for Reach AP1; Wetlands

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

Inflow Area = 9.664 ac, 9.22% Impervious, Inflow Depth > 3.63" for 50 Yr 24 Hr(+15%) event
Inflow = 2406 cfs @ 12.39 hrs, Volume= 2.920 af
Outflow = 2406 cfs @ 12.39 hrs, Volume= 2.920 af, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Reach AP2: Map 266 Lot 5

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

Inflow Area = 1.102 ac, 0.00% Impervious, Inflow Depth> 0.81" for 50 Yr 24 Hr(+15%) event
Inflow = 0.39cfs @ 12.43 hrs, Volume= 0.075 af
Outflow = 039cfs @ 12.43 hrs, Volume= 0.075 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs



APPENDIX II

PROPOSED CONDITIONS DRAINAGE ANALYSIS

Summary 2 YEAR
Complete 10 YEAR
Summary 25 YEAR
Complete 50 YEAR
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
1.661 39 >75% Grass cover, Good, HSG A (1S, 28, 48, 9S, 10S, 118)
0.575 74 >75% Grass cover, Good, HSG C (1S, 10S, 118)
0.641 80 >75% Grass cover, Good, HSG D (18, 3S, 483, 11S)
0.746 98 Paved parking, HSG A (9S, 108, 118)
0.313 98 Paved parking, HSG C (108, 11S)
0.164 98 Paved parking, HSG D (3S, 11S)
1.205 98 Roofs, HSG A (58S, 6S, 7S, 8S)
0.271 98 Roofs, HSG C (5S, 6S, 7S, 8S)
0.245 98 Roofs, HSG D (58, 6S)
1.501 30 Woods, Good, HSG A (1S, 2S, 4S)
2.292 70  Woads, Good, HSG C (18)
0.051 77 Woods, Good, HSG D (18)
1.101 72 Woods/grass comb., Good, HSG C (18)
10.766 68 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment

(acres) Group Numbers
5113 HSG A 1S, 25, 45, 58, 68, 7S, 88, 9S, 10S, 118
0.000 HSG B

4.552 HSG C 18, 55, 68, 7S, 8S, 10S, 118
1.101 HSGD 18, 3§, 4S5, 58, 6S, 118
0.000 Other
10.766 TOTAL AREA
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Subcatchment1S

Subcatchment2S:

Subcatchment3S

Subcatchment4S

Subcatchment5S:

Subcatchment6S

Subcatchment7S:

Subcatchment8S:

Subcatchment9S

Subcatchment10S: Subcatchment10S

Subcatchment11S: Subcatchment11S

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

: Subcatchment1$

Subcatchment2S

: Subcatchment3S

: Subcatchment4S

Subcatchment5S

: Subcatchment6S

Subcatchment7S

Subcatchment8S

: Subcatchment9S

Reach 1R: Vegetated Swale

Runoff Area=224,391 sf 0.00% Impervious Runoff Depth>0.76"
Flow Length=646" Tc=32.6 min CN=63 Runoff=2.08 cfs 0.325 af

Runoff Area=27,616 sf 0.00% Impervious Runoff Depth=0.00"
Flow Length=223' Tc=11.9min CN=32 Runoff=0.00 cfs 0.000 af

Runoff Area=15,195 sf 18.21% Impervious Runoff Depth>2.03"
Flow Length=176" Tc=8.0 min CN=83 Runoff=0.77 cfs 0.059 af

Runoff Area=33,970 sf 0.00% Impervious Runoff Depth>0.19"
Flow Length=225' Tc=17.6 min CN=48 Runoff=0.03 cfs 0.012 af

Runoff Area=18,750 sf 100.00% Impervious Runoff Depth>3.47"
Tc=6.0 min CN=98 Runoff=1.52 cfs 0.125 af

Runoff Area=18,750 sf 100.00% Impervious Runoff Depth>3.47"
Tc=6.0 min CN=98 Runoff=1.52 cfs 0.125 af

Runoff Area=18,750 sf 100.00% Impervious Runoff Depth>3.47"
Tc=6.0 min CN=98 Runoff=1.52 cfs 0.125 af

Runoff Area=18,750 sf 100.00% Impervious Runoff Depth>3.47"
Tc=6.0 min CN=98 Runoff=1.52 cfs 0.125 af

Runoff Area=54,147 sf 45.38% Impervious Runoff Depth>0.91"
Flow Length=471" T¢=19.6 min CN=66 Runoff=0.79 cfs 0.094 af

Runoff Area=19,625 sf 68.74% Impervious Runoff Depth>2.55"
Flow Length=170" Tc=7.7 min CN=89 Runoff=1.24 cfs 0.096 af

Runoff Area=19,032 sf 65.45% Impervious Runoff Depth>1.96"
Flow Length=195" T¢=6.0 min CN=82 Runoff=0.98 cfs 0.071 af

Avg. Flow Depth=0.33' Max Vel=0.27 fps Inflow=0.27 cfs 0.277 af

n=0.150 L=100.0' $=0.0050'/" Capacity=11.89 cfs Outflow=0.27 cfs 0.275 af

Reach 2R: 8" HDPE
8.0" Round Pipe n=0.013 L=70.0' S=0.0343'/ Capacity=2.24 cfs Outflow=0.77 cfs 0.059 af

Reach AP1: Analysis Point #1

Reach AP2: Map 266 Lot 5

Pond 1P: Focal Point1

Avg. Flow Depth=0.27" Max Vel=5.78 fps Inflow=0.77 cfs 0.059 af

Inflow=2.51 cfs 0.659 af
Outflow=2.51 cfs 0.659 af

Inflow=0.00 cfs 0.000 af
Outflow=0.00 cfs 0.000 af

Peak Elev=41.99' Storage=115 cf Inflow=0.98 cfs 0.071 af
Outflow=0.86 cfs 0.071 af
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Pond 2P: Focal Point 2 Peak Elev=46.26"' Storage=207 cf Inflow=1.85 cfs 0.219 af

Outflow=1.67 cfs 0.219 af

Pond 3P: Focal Point 3 Peak Elev=46.96" Storage=389 cf Inflow=2.74 cfs 0.220 af
Outflow=2.59 cfs 0.220 af

Pond 4P: Focal Point 4 Peak Elev=45.82' Storage=491 cf Inflow=3.04 cfs 0.262 af
Outflow=2.31 cfs 0.262 af

Pond 5P: Drain Manhole #1 Peak Elev=46.96' Inflow=1.52 cfs 0.125 af
12.0" Round Culvert n=0.013 L=60.0' $=0.0050"/" Outflow=1.52 cfs 0.125 af

Pond 6P: Drain Manhole #2 Peak Elev=46.59' Inflow=3.04 cfs 0.249 af
15.0" Round Culvert n=0.013 L=26.0" S=0.0077 /' Outflow=3.04 cfs 0.249 af

Pond 7P: Drain Manhole #3 Peak Elev=39.95' Inflow=2.31 cfs 0.262 af
18.0" Round Culvert n=0.013 L=40.0' S=0.0075""" Outflow=2.31 cfs 0.262 af

Pond 8P: Drain Manhole #4 Peak Elev=39.95' Inflow=3.17 cfs 0.333 af
24.0" Round Culvert n=0.013 L=50.0' $=0.0050"/" Outflow=3.17 cfs 0.332 af

Pond 9P: Drain Manhole #5 Peak Elev=47.57" Inflow=1.52 cfs 0.125 af
12.0" Round Culvert n=0.013 L=86.0' $=0.0058'" OQutflow=1.52 cfs 0.125 af

Pond 10P: Drain Manhole #6 Peak Elev=48.28" Inflow=1.52 cfs 0.125 af
12.0" Round Culvert n=0.013 L=46.0' S=0.0065""" Outflow=1.52 cfs 0.125 af

Pond 11P: Drain Manhole #7 Peak Elev=43.00' Inflow=1.67 cfs 0.219 af
18.0" Round Culvert n=0.013 L=100.0' $S=0.0050 '/ Outflow=1.67 cfs 0.219 af

Pond 12P: Drain Manhole #8 Peak Elev=42.37' Inflow=4.24 cfs 0.439 af
24.0" Round Culvert n=0.013 L=30.0' $S=0.0067 /' OQutflow=4.24 cfs 0.439 af

Pond 13P: R-Tank Peak Elev=39.95" Storage=23,998 cf Inflow=7.40 cfs 0.775 af
Outflow=0.27 cfs 0.277 af

Total Runoff Area = 10.766 ac Runoff Volume = 1.156 af Average Runoff Depth = 1.29"
72.65% Pervious =7.821 ac  27.35% Impervious = 2.945 ac
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Subcatchment1S

Subcatchment2S

Subcatchment3S:

Subcatchment4S

Subcatchment5S

Subcatchment6S

Subcatchment78S:

Subcatchment8S

Subcatchment9S

Subcatchment10S: Subcatchment10S

Subcatchment11S: Subcatchment11S

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-ind method - Pond routing by Dyn-Stor-Ind method

: Subcatchment18

: Subcatchment2S

Subcatchment3S

: Subcatchment4S

: Subcatchment5S

: Subcatchment6S

Subcatchment7S

: Subcatchment8S

: Subcatchment9S

Reach 1R: Vegetated Swale

Avg. Flow Depth=0.47' Max Vel=0.33 fps Inflow=0.53 cfs

Runoff Area=224,391 sf 0.00% Impervious Runoff Depth>1.91"
Flow Length=646" Tc=32.6 min CN=63 Runoff=6.04 cfs 0.821 af

Runoff Area=27,616 sf 0.00% Impervious Runoff Depth>0.08"
Flow Length=223' Tc=11.9min CN=32 Runoff=0.01 cfs 0.004 af

Runoff Area=15,195 sf 18.21% Impervious Runoff Depth>3.75"
Flow Length=178" T¢=8.0 min CN=83 Runoff=1.40 cfs 0.109 af

Runoff Area=33,970 sf 0.00% Impervious Runoff Depth>0.84"
Flow Length=225' Tc=17.6 min CN=48 Runoff=0.37 cfs 0.054 af

Runoff Area=18,750 sf 100.00% Impervious Runoff Depth>5.40"
Tc=6.0 min CN=98 Runoff=2.32 cfs 0.194 af

Runoff Area=18,750 sf 100.00% Impervious Runoff Depth>5.40"
Tc=6.0 min CN=98 Runoff=2.32 cfs 0.194 af

Runoff Area=18,750 sf 100.00% Impervious Runoff Depth>5.40"
Tc=6.0 min CN=98 Runoff=2.32 cfs 0.194 af

Runoff Area=18,750 sf 100.00% Impervious Runoff Depth>5.40"
Tc=6.0 min CN=98 Runoff=2.32 cfs 0.194 af

Runoff Area=54,147 sf 45.38% Impervious Runoff Depth>2.17"
Flow Length=471" Tc=19.6 min CN=66 Runoff=2.08 cfs 0.224 af

Runoff Area=19,625 sf 68.74% Impervious Runoff Depth>4.38"
Flow Length=170" Tc=7.7 min CN=89 Runoff=2.08 cfs 0.165 af

Runoff Area=19,032 sf 65.45% Impervious Runoff Depth>3.65"
Flow Length=195" Tc=6.0 min CN=82 Runoff=1.82 cfs 0.133 af

0.431 af

n=0.150 L=100.0' S=0.0050" Capacity=11.89 cfs Outflow=0.53 cfs 0.429 af

Reach 2R: 8" HDPE
8.0" Round Pipe n=0.013 L=70.0' $=0.0343'"" Capacity=2.24 cfs Ouiflow=1.40 cfs 0.109 af

Reach AP1: Analysis Point #1

Reach AP2: Map 266 Lot 5

Pond 1P: Focal Point 1

Avg. Flow Depth=0.38' Max Vel=6.75 fps Inflow=1.40 cfs 0.109 af

Inflow=6.76 cfs
Oufflow=6.76 cfs

1.359 af
1.359 af

Inflow=0.01 cfs 0.004 af
Outflow=0.01 cfs 0.004 af

Peak Elev=42.58' Storage=272 cf Inflow=1.82 cfs 0.133 af
Outflow=1.70 cfs 0.131 af
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Pond 2P: Focal Point 2 Peak Elev=46.72' Storage=396 cf Inflow=3.46 cfs 0.418 af

Outflow=3.62 cfs 0.418 af

Pond 3P: Focal Point 3 Peak Elev=47.13' Storage=473 cf Inflow=4.38 cfs 0.358 af
Outflow=4.32 cfs 0.358 af

Pond 4P: Focal Point 4 Peak Elev=46.13' Storage=713 cf Inflow=4.72 cfs 0.442 af
Outflow=4.72 cfs 0.442 af

Pond 5P: Drain Manhole #1 Peak Elev=47.71' Inflow=2.32 cfs 0.194 af
12.0" Round Culvert n=0.013 L=60.0' $=0.0050"" Outflow=2.32 cfs 0.194 af

Pond 6P: Drain Manhole #2 Peak Elev=47.11" Inflow=4.64 cfs 0.387 af
15.0" Round Culvert n=0.013 L=26.0' $=0.0077 '/" Outflow=4.64 cfs 0.387 af

Pond 7P: Drain Manhole #3 Peak Elev=42.18' Inflow=4.72 cfs 0.442 af
18.0" Round Culvert n=0.013 L=40.0' $=0.0075""" OQutflow=4.72 cfs 0.442 af

Pond 8P: Drain Manhole #4 Peak Elev=42.18' Inflow=6.35 cfs 0.573 af
24.0" Round Culvert n=0.013 L=50.0' S=0.0050"" Outflow=6.35 cfs 0.573 af

Pond 9P: Drain Manhole #5 Peak Elev=47.90' Inflow=2.32 cfs 0.194 af
12.0" Round Culvert n=0.013 L=86.0' $=0.0058"/' Outflow=2.32 cfs 0.194 af

Pond 10P: Drain Manhole #6 Peak Elev=48.60' Inflow=2.32 cfs 0.194 af
12.0" Round Culvert n=0.013 L=46.0' S=0.0065""" Ouitflow=2.32 cfs 0.194 af

Pond 11P: Drain Manhole #7 Peak Elev=43.48"' Inflow=3.62 cfs 0.418 af
18.0" Round Culvert n=0.013 L=100.0' S=0.0050"/" Outflow=3.62 cfs 0.418 af

Pond 12P: Drain Manhole #8 Peak Elev=42.87" Inflow=7.93 cfs 0.776 af
24.0" Round Culvert n=0.013 L=30.0' S=0.0067 /' OQutflow=7.93 cfs 0.776 af

Pond 13P: R-Tank Peak Elev=42.18' Storage=42,761 c¢f Inflow=14.27 cfs 1.349 af
Outflow=0.53 cfs 0.431 af

Total Runoff Area = 10.766 ac Runoff Volume = 2.286 af Average Runoff Depth = 2.55"
72.65% Pervious =7.821 ac  27.35% Impervious = 2.945 ac
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Summary for Subcatchment 1S: Subcatchment 1S

Runoff = 6.04 cfs @ 12.49 hrs, Volume= 0.821 af, Depth> 1.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.64"

Area (sf) CN Description

17,375 39 >75% Grass cover, Good, HSG A

33,619 30 Woods, Good, HSG A

19,910 74 >75% Grass cover, Good, HSG C

99,843 70 Woods, Good, HSG C

47,938 72 Woods/grass comb., Good, HSG C
3,491 80 >75% Grass cover, Good, HSG D
2,215 77  Woods, Good, HSG D

224,391 63 Weighted Average

224,391 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.2 100 0.0600 0.18 Sheet Flow,
Grass: Dense n=0.240 P2=3.23"
1.3 78 0.0200 0.99 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
22.1 468 0.0050 0.35 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

326 646 Total
Summary for Subcatchment 2S: Subcatchment 2S

Runoff = 0.01cfs @ 15.34 hrs, Volume= 0.004 af, Depth> 0.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Hll 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.64"

Area (sf) CN Description
22,122 30 Woods, Good, HSG A
5,494 39 >75% Grass cover, Good, HSG A

27,616 32 Weighted Average
27,616 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)  (ft/sec) (cfs)
10.8 100 0.0400 0.15 Sheet Flow,
Grass: Dense n=0.240 P2=3.23"
1.1 123 0.1300 1.80 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

11.9 223 Total
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Summary for Subcatchment 3S: Subcatchment 3S

Runoff = 140 cfs @ 12.11 hrs, Volume= 0.109 af, Depth> 3.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.64"

Area (sf) CN Description
2,767 98 Paved parking, HSG D
12,428 80 >75% Grass cover, Good, HSG D
15,195 83 Weighted Average
12,428 81.79% Pervious Area
2,767 18.21% Impervious Area

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

7.4 100 0.0400 0.23 Sheet Flow,
Grass: Short n=0.150 P2=3.23"
0.4 33 0.0400 1.40 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
0.2 43 0.0200 2.87 Shallow Concentrated Flow,

Paved Kv=20.3 fps

8.0 176 Total

Summary for Subcatchment 4S: Subcatchment 4S

Runoff = 0.37cfs @ 12.34 hrs, Volume= 0.054 af, Depth> 0.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.64"

Area (sf) CN Description

14,449 39 >75% Grass cover, Good, HSG A
9,642 30 Woods, Good, HSG A
9,879 80 >75% Grass cover, Good, HSG D

33,970 48 Weighted Average

33,970 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft'ft)  (ft/sec) (cfs)
10.5 41 0.0200 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.23"
2.4 27 0.3300 0.18 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.23"
1.1 17 0.3300 0.25 Sheet Flow,
Grass: Dense n=0.240 P2=3.23"
27 85 0.0050 0.52 3.13 Trap/Vee/Rect Channel Flow,

Bot.W=3.00' D=1.00' Z=3.0"" Top.W=9.00'
n= 0.150 Sheet flow over Short Grass

0.9 55 0.0200 0.99 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
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17.6 225 Total

Summary for Subcatchment 5S: Subcatchment 58

Runoff = 232cfs @ 12.09 hrs, Volume= 0.194 af, Depth> 5.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.64"

Area (sf) CN Description

11,448 98 Roofs, HSG A
3,233 98 Roofs, HSG C
4 069 98 Roofs, HSG D

18,750 98 Weighted Average

18,750 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 6S: Subcatchment 6S

Runoff = 232cfs @ 12.09 hrs, Volume= 0.194 af, Depth> 5.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.64"

Area (sf) CN Description

11,834 98 Roofs, HSG A
293 98 Roofs, HSG C
6,623 98 Roofs, HSG D

18,750 98 Weighted Average

18,750 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft) (f/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 7S: Subcatchment 7S

Runoff = 2.32cfs @ 12.09 hrs, Volume= 0.194 af, Depth> 5.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.64"
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Area (sf) CN Description

18,108 98 Roofs, HSG A
642 98 Roofs, HSG C

18,750 98 Weighted Average

18,750 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft’/it)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 8S: Subcatchment 8S

Runoff = 232cfs @ 12.09 hrs, Volume= 0.194 af, Depth> 5.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.64"

Area (sf) CN Description

11,115 98 Roofs, HSG A
7,635 98 Roofs, HSG C

18,7560 98 Weighted Average

18,750 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
~(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 9S: Subcatchment 9S

Runoff = 208cfs @ 12.29 hrs, Volume= 0.224 af, Depth> 2.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.64"

Area (sf) CN Description
24,571 98 Paved parking, HSG A
29,576 39 >75% Grass cover, Good, HSG A
54,147 66 Weighted Average
29,576 54.62% Pervious Area
24 571 45.38% Impervious Area
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Tc Length Slope Velocity Capacity Description
__(min)  (feet) (ftAft)  (ft/sec) (cfs)
9.9 38 0.0200 0.06 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.23"
2.2 39 0.3300 0.30 Sheet Flow,
Grass: Dense n=0.240 P2=3.23"
57 177 0.0050 0.52 3.13 Trap/Vee/Rect Channel Flow,
Bot.W=3.00' D=1.00" Z= 3.0/ Top.W=9.00'
n= 0.150 Sheet flow over Short Grass
0.6 37 0.0200 0.99 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
1.2 180 0.0140 2.40 Shallow Concentrated Flow,

Paved Kv=20.3 fps

19.6 471 Total

Summary for Subcatchment 10S: Subcatchment 10S

Runoff = 208cfs @ 12.11 hrs, Volume= 0.165 af, Depth> 4.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type il 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.64"

Area (sf) CN Description
153 98 Paved parking, HSG A
13,337 98 Paved parking, HSG C
1,022 39 >75% Grass cover, Good, HSG A
5,113 74  >75% Grass cover, Good, HSG C
19,625 89 Weighted Average
6,135 31.26% Pervious Area
13,490 68.74% Impervious Area

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

6.3 36 0.0200 0.10 Sheet Flow,

Grass: Dense n=0.240 P2=3.23"
0.2 6 0.0100 0.60 Sheet Flow,

Smooth surfaces n=0.011 P2=3.23"
0.8 58 0.0200 1.24 Sheet Flow,

Smooth surfaces n=0.011 P2=3.23"
0.4 70 0.0200 2.87 Shallow Concentrated Flow,

Paved Kv=20.3 fps

7.7 170 Total

Summary for Subcatchment 11S: Subcatchment 11S

Runoff = 1.82cfs @ 12.09 hrs, Volume= 0.133 af, Depth> 3.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.64"
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Area (sf) CN Description

7,767 98 Paved parking, HSG A

319 98 Paved parking, HSG C

4,370 98 Paved parking, HSG D
4,431 39 >75% Grass cover, Good, HSG A
30 74 >75% Grass cover, Good, HSG C
2,115 80 >75% Grass cover, Good, HSG D

19,032 82 Weighted Average

6,576 34.55% Pervious Area
12,456 65.45% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

4.4 37 0.0200 0.14 Sheet Flow,
Grass: Short n=0.150 P2=3.23"

0.6 63 0.0400 1.66 Sheet Flow,
Smooth surfaces n=0.011 P2=3.23"

04 95 0.0400 4.06 Shallow Concentrated Flow,
Paved Kv=20.3fps

54 195 Total, Increased to minimum Tc = 6.0 min

Summary for Reach 1R: Vegetated Swale

inflow Area = 4.632 ac, 62.21% Impervious, Inflow Depth > 1.12" for 10 Yr 24 Hr(+15%) event
Inflow = 0.53cfs @ 16.34 hrs, Volume= 0.431 af
QOutflow = 0.53cfs @ 16.41 hrs, Volume= 0.429 af, Atten= 0%, Lag= 3.9 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Max. Velocity= 0.33 fps, Min. Travel Time= 5.1 min
Avg. Velocity = 0.25 fps, Avg. Travel Time= 6.7 min

Peak Storage= 160 cf @ 16.41 hrs
Average Depth at Peak Storage= 0.47', Surface Width= 4.82'
Bank-Full Depth=2.00' Flow Area= 16.0 sf, Capacity= 11.89 cfs

2.00" x 2.00" deep channel, n=0.150 Sheet flow over Short Grass
Side Slope Z-value= 3.0/ Top Width= 14.00'

Length= 100.0' Slope= 0.0050 '/'

Inlet Invert= 36.50', Outlet invert= 36.00'
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Summary for Reach 2R: 8" HDPE

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.349 ac, 18.21% Impervious, Inflow Depth > 3.75" for 10 Yr 24 Hr(+15%) event
Inflow = 140cfs @ 12.11 hrs, Volume= 0.109 af
Outflow = 140cfs @ 12.12 hrs, Volume= 0.109 af, Atten= 0%, Lag= 0.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs / 3
Max. Velocity= 6.75 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 2.46 fps, Avg. Travel Time= 0.5 min

Peak Storage= 15 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.38', Surface Width= 0.66'
Bank-Full Depth= 0.67' Flow Area= 0.3 sf, Capacity=2.24 cfs

8.0" Round Pipe
n= 0.013 Corrugated PE, smooth interior

Length=70.0' Slope=0.0343 "/
Inlet Invert= 40.20', Qutlet Invert= 37.80"

Summary for Reach AP1: Analysis Point #1

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

Inflow Area = 10.132 ac, 29.07% !mpervious, Inflow Depth > 1.61" for 10 Yr 24 Hr(+15%) event
Inflow = 6.76 cfs @ 12.47 hrs, Volume= 1.359 af
Outflow = 6.76 cfs @ 12.47 hrs, Volume= 1.359 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs / 3
Summary for Reach AP2: Map 266 Lot 5

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

Inflow Area = 0.634 ac, 0.00% Impervious, Inflow Depth > 0.08" for 10 Yr 24 Hr(+15%) event
Inflow = 0.01cfs @ 15.34 hrs, Volume= 0.004 af
Outflow = 0.01cfs @ 15.34 hrs, Volume= 0.004 af, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
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Summary for Pond 1P: Focal Point 1

Inflow Area = 0.437 ac, 65.45% Impervious, Inflow Depth > 3.65" for 10 Yr 24 Hr(+15%) event
Inflow = 1.82cfs @ 12.09 hrs, Volume= 0.133 af

Outflow = 1.70cfs @ 12.14 hrs, Volume= 0.131 af, Atten=7%, Lag=2.7 min
Primary = 170 cfs @ 12.14 hrs, Volume= 0.131 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs / 3
Peak Elev=42.58' @ 12.13 hrs Surf.Area= 526 sf Storage= 272 cf

Plug-Flow detention time= 14.9 min calculated for 0.131 af (98% of inflow)
Center-of-Mass det. time= 5.5 min ( 816.4 - 810.9)

Volume Invert Avail.Storage Storage Description
#1 39.25' 53 cf 3.00'W x 20.00'L x 2.25'H Focal Point Area1 Z=1.0
267 cf Overall x 20.0% Voids
#2 41.50' 641 cf Surface Bowl (Prismatic)Listed below (Recalc)
694 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
41.50 60 0 0
43.50 581 641 641
Device Routing Invert Qutlet Devices
#1  Primary 38.46' 24.0" Round Culvert

L=27.0' CPP, projecting, no headwall, Ke= 0.900
Iniet / Outlet Invert= 38.46' / 37.95' S=0.0189 ' Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 3.14 sf

#2 Device 3 39.25' 100.000 in/hr Exfiltration over Surface area Phase-In=0.10'
#3 Device 1 38.46' 6.0" W x 6.0" H Vert. Orifice/Grate C= 0.600

Limited to weir flow at low heads
#4  Device 1 42.50' 24.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads

Primary OutFlow Max=1.63 cfs @ 12.14 hrs HW=42.58' TW=39.76' (Dynamic Tailwater)
=Culvert (Passes 1.63 cfs of 20.02 cfs potential flow)
=Orifice/Grate (Passes 1.21 cfs of 2.02 cfs potential flow)
2=Exfiltration (Exfiltration Controls 1.21 cfs)
4=0Orifice/Grate (Weir Controls 0.42 cfs @ 0.90 fps)

Summary for Pond 2P: Focal Point 2

[90] Warning: Qout>Qin may require smaller dt or Finer Routing

Inflow Area = 1.673 ac, 59.43% Impervious, Inflow Depth > 3.00" for 10 Yr 24 Hr(+15%) event
Inflow = 346cfs @ 12.11 hrs, Volume= 0.418 af

Outflow = 3.62cfs@ 12.12 hrs, Volume= 0.418 af, Atten= 0%, Lag= 0.3 min
Primary = 362cfs@ 12.12 hrs, Volume= 0.418 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05hrs/ 3
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Peak Elev=46.72' @ 12.12 hrs Surf.Area= 899 sf Storage= 396 cf

Plug-Flow detention time= 1.1 min calculated for 0.417 af (100% of inflow)
Center-of-Mass det. time= 1.1 min ( 808.7 - 807.6 )

Volume Invert Avail.Storage  Storage Description
#1 43.75' 138 ¢f 8.00'W x 27.50'L x 2.25'H Focal Point Area 1 Z=1.0
690 cf Overall x20.0% Voids
#2 46.00' 1,215 cf Surface Bowl (Prismatic)Listed below (Recalc)
1,353 c¢f Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
46.00 220 0 0
48.00 995 1,215 1,215
Device Routing Invert Qutlet Devices
#1  Primary 42.96' 18.0" Round Culvert

L=36.0' CPP, projecting, no headwali, Ke= 0.900
Inlet / Outlet Invert= 42.96' / 42.40' S=0.0156 '/ Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area=1.77 sf

#2 Device 3 43.75' 100.000 in/hr Exfiltration over Surface area Phase-In=0.10'
#3 Device 1 42.96' 6.0" W x 6.0" H Vert. Orifice/Grate C= 0.600

Limited to weir flow at low heads
#4 Device 1 46.50' 18.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at iow heads

rimary OutFlow Max=3.44 cfs @ 12.12 hrs HW=46.70' TW=43.44' (Dynamic Tailwater)
=Culvert (Passes 3.44 cfs of 11.62 cfs potential flow)
=Orifice/Grate (Passes 2.06 cfs of 2.17 cfs potential flow)
2=Exfiltration (Exfiltration Controls 2.06 cfs)
4=0rifice/Grate (Weir Controls 1.38 cfs @ 1.46 fps)

Summary for Pond 3P: Focal Point 3

Inflow Area = 0.881 ac, 84.01% Impervious, Inflow Depth > 4.88" for 10 Yr 24 Hr(+15%) event
Inflow = 438cfs @ 12.10 hrs, Volume= 0.358 af

Outflow = 432cfs@ 12.11 hrs, Volume= 0.358 af, Atten=1%, Lag= 0.7 min
Primary = 432cfs @ 12.11 hrs, Volume= 0.358 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev=47.13' @ 12.11 hrs Surf.Area= 813 sf Storage=473 cf

Plug-Flow detention time= 1.2 min calculated for 0.358 af (100% of inflow)
Center-of-Mass det. time= 1.2 min ( 767.8 - 766.6 )

Volume Invert Avail.Storage  Storage Description
#1 43.75' 93 cf 7.00'W x 20.00°L x 2.25'H Focal Point Z=1.0
467 cf Qverall x 20.0% Voids
#2 46.00" 1,996 cf Surface Bowl (Prismatic)Listed below (Recalc)

2,089 c¢f Total Available Storage
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
46.00 140 0 0
48.00 832 972 972
49.00 1,216 1,024 1,996
Device Routing Invert OQutlet Devices
#1  Primary 42.96' 15.0" Round Culvert

L=40.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 42.96' / 42.05' S=0.0228'/' Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf

#2 Device 3 43.75' 100.000 in/hr Exfiltration over Surface area Phase-In=0.10'
#3  Device 1 42.96' 6.0" W x 6.0" H Vert. Orifice/Grate C= 0.600

Limited to weir flow at low heads
#4  Device 1 46.80' 15.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads

Primary OutFlow Max=4.24 cfs @ 12.11 hrs HW=47.12' TW=42.84' (Dynamic Tailwater)
=Culvert (Passes 4.24 cfs of 8.78 cfs potential flow)
=Orifice/Grate (Passes 1.88 cfs of 2.38 cfs potential flow)
=Exfiltration (Exfiltration Controls 1.88 cfs)
=Orifice/Grate (Weir Controls 2.36 cfs @ 1.86 fps)

Summary for Pond 4P: Focal Point 4

Inflow Area = 1.641 ac, 52.47% Impervious, Inflow Depth > 3.23" for 10 Yr 24 Hr(+15%) event
Inflow = 472cfs @ 12.09 hrs, Volume= 0.442 af

Outflow = 472cfs @ 12.12 hrs, Volume= 0.442 af, Atten=0%, Lag= 1.6 min
Primary = 472c¢fs @ 12.12 hrs, Volume= 0.442 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs / 3
Peak Elev=46.13' @ 12.12 hrs Surf.Area= 1,234 sf Storage= 713 cf

Plug-Flow detention time= 1.2 min calculated for 0.442 af (100% of inflow)
Center-of-Mass det. time= 1.2 min ( 768.0 - 766.8 )

Volume Invert Avail.Storage  Storage Description
#1 42.75' 145 cf 5.00'W x 42.00'L x 2.25'H Focal Point Z=1.0
726 cf Overall x 20.0% Voids

#2 45.00 1,437 cf Surface Bowl (Prismatic)Listed below (Recalc)
1,582 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
45.00 210 0 0
46.00 735 473 473

47.00 1,193 964 1,437
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Device Routing Invert OQutlet Devices

#1  Primary 41.96' 15.0" Round Culvert

L=180.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 41.96'/ 38.75' S=0.0178"'/" Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf

#2 Device 3 4275 100.000 in/hr Exfiltration over Surface area Phase-In= 0.10'
#3 Device 1 41.96' 6.0" W x 6.0" H Vert. Orifice/Grate C= 0.600

Limited to weir flow at low heads
#4 Device 1 45.80' 15.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads

Primary OutFlow Max=4.48 cfs @ 12.12 hrs HW=46.10' TW=40.12' (Dynamic Tailwater)
=Culvert (Passes 4.48 cfs of 8.75 cfs potential flow)
=Orifice/Grate (Orifice Controls 2.37 cfs @ 9.49 fps)
=Exfiltration (Passes 2.37 cfs of 2.83 cfs potential flow)
4=0Orifice/Grate (Weir Controls 2.10 cfs @ 1.79 fps)

Summary for Pond 5P: Drain Manhole #1

Inflow Area = 0.430 ac,100.00% Impervious, Inflow Depth > 5.40" for 10 Yr 24 Hr(+15%) event
Inflow = 232cfs @ 12.09 hrs, Volume= 0.194 af

Outflow = 232cfs @ 12.09 hrs, Volume= 0.194 af, Atten=0%, Lag= 0.0 min
Primary = 232cfs @ 12.09 hrs, Volume= 0.194 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev=47.71' @ 12.09 hrs
Flood Elev= 53.00'

Device Routing Invert Outlet Devices
#1  Primary 46.05" 12.0" Round Culvert
L=60.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 46.05'/ 45.75' S=0.0050'" Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=2.26 cfs @ 12.09 hrs HW=47.64' TW=47.06' (Dynamic Tailwater)
1=Culvert (Inlet Controls 2.26 cfs @ 2.88 fps)

Summary for Pond 6P: Drain Manhole #2

Inflow Area = 0.861 ac,100.00% !mpervious, Inflow Depth > 5.40" for 10 Yr 24 Hr(+15%) event
Inflow = 464 cfs @ 12.09 hrs, Volume= 0.387 af

Outflow = 464 cfs @ 12.09 hrs, Volume= 0.387 af, Atten= 0%, Lag= 0.0 min
Primary = 464 cfs @ 12.09 hrs, Volume= 0.387 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev=47.11' @ 12.09 hrs
Flood Elev= 53.00'

Device Routing Invert OQutlet Devices

#1  Primary 45.50' 15.0" Round Culvert
L=26.0" CPP, projecting, no headwall, Ke= 0.900
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Inlet / Outlet Invert= 45.50' / 45.30' S= 0.0077 '/ Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf

Primary OutFlow Max=4.52 cfs @ 12.09 hrs HW=47.06' TW=46.06' (Dynamic Tailwater)
1=Culvert (Inlet Controls 4.52 cfs @ 3.68 fps)

Summary for Pond 7P: Drain Manhole #3

Inflow Area = 1.641 ac, 52.47% Impervious, Inflow Depth > 3.23" for 10 Yr 24 Hr(+15%) event
Inflow = 472 cfs @ 12.12 hrs, Volume= 0.442 af

Outflow = 4.72cfs @ 12.12 hrs, Volume= 0.442 af, Atten= 0%, Lag= 0.0 min
Primary = 472 cfs @ 12.12 hrs, Volume= 0.442 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs / 3
Peak Elev=42.18' @ 16.33 hrs
Flood Elev= 44.00'

Device Routing Invert Outlet Devices
#1  Primary 38.50' 18.0" Round Culvert
L=40.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 38.50' / 38.20' S=0.0075'" Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.77 sf

Primary OutFlow Max=4.48 cfs @ 12.12 hrs HW=40.12' TW=39.68' (Dynamic Tailwater)
1=Culvert (Inlet Controls 4.48 cfs @ 2.54 fps)

Summary for Pond 8P: Drain Manhole #4

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=1)

Inflow Area = 2.078 ac, 55.20% Impervious, Inflow Depth > 3.31" for 10 Yr 24 Hr(+15%) event
Inflow = 6.35cfs @ 12.12 hrs, Volume= 0.573 af

Outflow = 6.35cfs@ 12.12 hrs, Volume= 0.573 af, Atten= 0%, Lag= 0.0 min
Primary = 6.35cfs @ 12.12 hrs, Volume= 0.573 af

Routing by Dyn-Stor-ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 42.18' @ 16.34 hrs
Flood Elev= 45.50'

Device Routing Invert Outlet Devices
#1  Primary 37.85' 24.0" Round Culvert
L=50.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 37.85' / 37.60' S=0.0050'" Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 3.14 sf

Primary OutFlow Max=6.10 cfs @ 12.12 hrs HW=39.69' TW=39.41' (Dynamic Tailwater)
1=Culvert (Inlet Controls 6.10 cfs @ 2.02 fps)
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Summary for Pond 9P: Drain Manhole #5

Inflow Area = 0.430 ac,100.00% Impervious, Inflow Depth > 5.40" for 10 Yr 24 Hr(+15%) event
Inflow = 232cfs @ 12.09 hrs, Volume= 0.194 af

Outflow = 2.32cfs @ 12.09 hrs, Volume= 0.194 af, Atten= 0%, Lag= 0.0 min
Primary = 2.32cfs @ 12.09 hrs, Volume= 0.194 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs / 3
Peak Elev=47.90' @ 12.09 hrs
Flood Elev= 49.80'

Device Routing Invert Outlet Devices
#1  Primary 46.80' 12.0" Round Culvert
L=86.0' CPP, projecting, no headwall, Ke= 0.900
inlet / Outlet Invert= 46.80' / 46.30' S=0.0058 '/ Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary QutFlow Max=2.26 cfs @ 12.09 hrs HW=47.87' TW=46.67" (Dynamic Tailwater)
1=Culvert (Inlet Controls 2.26 cfs @ 2.88 fps)

Summary for Pond 10P: Drain Manhole #6

Inflow Area = 0.430 ac,100.00% Impervious, Inflow Depth > 5.40" for 10 Yr 24 Hr(+15%) event
Inflow = 232cfs@ 12.09 hrs, Volume= 0.194 af

Outflow = 232cfs @ 12.09 hrs, Volume= 0.194 af, Atten= 0%, Lag= 0.0 min
Primary = 2.32cfs @ 12.09 hrs, Volume= 0.194 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs / 3
Peak Elev= 48.60' @ 12.09 hrs
Flood Elev= 52.00'

Device Routing Invert Outlet Devices
#1  Primary 47.50' 12.0" Round Culvert
L=46.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 47.50'/ 47.20' S=0.0065"" Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=2.26 cfs @ 12.09 hrs HW=48.57" TW=47.11' (Dynamic Tailwater)
1=Culvert (Inlet Controls 2.26 cfs @ 2.88 fps)

Summary for Pond 11P: Drain Manhole #7

Inflow Area = 1.673 ac, 59.43% Impervious, Inflow Depth > 3.00" for 10 Yr 24 Hr(+15%) event
Inflow = 3.62cfs@ 12.12 hrs, Volume= 0.418 af

Outflow = 3.62cfs @ 12.12 hrs, Volume= 0.418 af, Atten= 0%, Lag= 0.0 min
Primary = 362cfs@ 12.12 hrs, Volume= 0.418 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs / 3
Peak Elev=43.48' @ 12.12 hrs
Flood Elev= 49.80'
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Device Routing Invert Outlet Devices

#1  Primary 42.30' 18.0" Round Culvert

L=100.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 42.30' / 41.80" S=0.0050 /' Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.77 sf

Primary OutFlow Max=3.45 cfs @ 12.12 hrs HW=43.44' TW=42.83' (Dynamic Tailwater)
1=Culvert (Outlet Controls 3.45 cfs @ 3.32 fps)

Summary for Pond 12P: Drain Manhole #8

Inflow Area = 2.554 ac, 67.91% impervious, Inflow Depth > 3.65" for 10 Yr 24 Hr(+15%) event
Inflow = 793cfs @ 12.11 hrs, Volume= 0.776 af

Outflow = 793 cfs @ 12.11 hrs, Volume= 0.776 af, Atten=0%, Lag= 0.0 min
Primary = 793cfs @ 12.11 hrs, Volume= 0.776 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs / 3
Peak Elev=42.87' @ 12.12 hrs
Flood Elev= 49.50'

Device Routing Invert Outlet Devices
#1  Primary 41.30' 24.0" Round Culvert
L= 30.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 41.30'/ 41.10" S=0.0067 '/ Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 3.14 sf

Primary OutFlow Max=7.66 cfs @ 12.11 hrs HW=42.83' TW=39.38'" (Dynamic Tailwater)
1=Culvert (Barrel Controls 7.66 cfs @ 4.10 fps)

Summary for Pond 13P: R-Tank

Inflow Area = 4.632 ac, 62.21% Impervious, Inflow Depth > 3.50" for 10 Yr 24 Hr(+15%) event
Inflow = 1427 cfs @ 12.12 hrs, Volume= 1.349 af

Outflow = 0.53cfs @ 16.34 hrs, Volume= 0.431 af, Atten=96%, Lag=253.6 min
Primary = 053 cfs @ 16.34 hrs, Volume= 0.431 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs / 3
Peak Elev=42.18 @ 16.34 hrs Surf.Area= 9,582 sf Storage= 42,761 cf

Plug-Flow detention time= 420.8 min calculated for 0.430 af (32% of inflow)
Center-of-Mass det. time= 249.3 min ( 1,034.6 - 785.3 )
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Volume invert Avail.Storage Storage Description

#1A 36.95' 3,703 c¢f 60.43'W x 74.37'L x 8.21'H Field A

36,879 cf Overall - 27,621 cf Embedded = 9,257 cf x 40.0% Voids

#2A 37.20' 26,240 cf ACF R-Tank HD 5 x 1290 Inside #1

Inside= 15.7"W x 83.5"H => 8.67 sf x 2.35'L = 20.3 cf
Qutside= 15.7"W x 83.5"H => 9.13 sf x 2.35'L =214 cf
1290 Chambers in 43 Rows

#3B 36.95' 4,708 cf 30.25'W x 168.21'L x 8.21'H Field B

41,746 cf Overall - 29,977 cf Embedded = 11,770 cf x 40.0% Voids

#4B 37.20' 28,478 cf ACF R-Tank HD 5 x 1400 Inside #3

Inside= 15.7"W x 83.5"H => 8.67 sfx 2.35'L = 20.3 cf
Outside= 15.7"W x 83.5"H => 9.13 sf x 2.35'L = 21.4 cf
1400 Chambers in 20 Rows

63,129 cf Total Available Storage

Storage Group A created with Chamber Wizard
Storage Group B created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 37.00' 15.0" Round Culvert
L= 100.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Qutlet Invert= 37.00'/ 36.50' S=0.0050"" Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf
#2 Device 1 37.20" 2.5" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#3 Device 1 42.00' 15.0" Vert. Orifice/Grate C= 0.600

Limited to weir flow at low heads

Primary OutFlow Max=0.53 cfs @ 16.34 hrs HW=42.18' TW=36.97' (Dynamic Tailwater)

2=Orifice/Grate (Orifice Controls 0.36 cfs @ 10.64 fps)

LECulven (Passes 0.53 cfs of 9.96 cfs potential flow)

3=Orifice/Grate (Orifice Controls 0.16 cfs @ 1.46 fps)
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Subcatchment1S:

Subcatchment2S

Subcatchment3S

Subcatchment4S

Subcatchment5S

Subcatchment6S

Subcatchment7S

Subcatchment8S

Subcatchment9S

Subcatchment10S: Subcatchment10S

Subcatchment11S: Subcatchment11S

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment1S

: Subcatchment2S

: Subcatchment3S

: Subcatchment4S

: Subcatchment5S

: Subcatchment6S

: Subcatchment7S

: Subcatchment8S

: Subcatchment9S

Reach 1R: Vegetated Swale

Runoff Area=224,391 sf 0.00% Impervious Runoff Depth>2.98"
Flow Length=646" Tc=32.6 min CN=63 Runoff=9.69 cfs 1.281 af

Runoff Area=27,616 sf 0.00% Impervious Runoff Depth>0.34"
Flow Length=223' Tc=11.9 min CN=32 Runoff=0.05 cfs 0.018 af

Runoff Area=15,195 sf 18.21% Impervious Runoff Depth>5.15"
Flow Length=176' Tc=8.0 min CN=83 Runoff=1.91 cfs 0.150 af

Runoff Area=33,970 sf 0.00% Impervious Runoff Depth>1.56"
Flow Length=225' Tc=17.6 min CN=48 Runoff=0.84 cfs 0.101 af

Runoff Area=18,750 sf 100.00% Impervious Runoff Depth>6.90"
Tc=6.0 min  CN=98 Runoff=2.94 cfs 0.247 af

Runoff Area=18,750 sf 100.00% Impervious Runoff Depth>6.90"
Tc=6.0 min CN=98 Runoff=2.94 cfs 0.247 af

Runoff Area=18,750 sf 100.00% Impervious Runoff Depth>6.90"
Tc=6.0 min CN=98 Runoff=2.94 cfs 0.247 af

Runoff Area=18,750 sf 100.00% Impervious Runoff Depth>6.90"
Tc=6.0 min CN=98 Runoff=2.94 cfs 0.247 af

Runoff Area=54,147 sf 45.38% Impervious Runoff Depth>3.30"
Flow Length=471" Tc=19.6 min CN=66 Runoff=3.24 cfs 0.342 af

Runoff Area=19,625 sf 68.74% Impervious Runoff Depth>5.84"
Flow Length=170" Tc=7.7 min CN=89 Runoff=2.73 cfs 0.219 af

Runoff Area=19,032 sf 65.45% Impervious Runoff Depth>5.04"
Flow Length=195' Tc=6.0 min CN=82 Runoff=2.49 cfs 0.184 af

Avg. Flow Depth=0.98' Max Vei=0.49 fps Inflow=2.37 cfs 0.886 af

n=0.150 L=100.0' S=0.0050"" Capacity=11.89 cfs Outflow=2.36 cfs 0.884 af

Reach 2R: 8" HDPE
8.0" Round Pipe n=0.013 L=70.0' S=0.0343'" Capacity=2.24 cfs Outflow=1.91 cfs 0.150 af

Reach AP1: Analysis Point #1

Reach AP2: Map 266 Lot 5

Pond 1P: Focal Point 1

Avg. Flow Depth=0.47" Max Vel=7.18 fps Inflow=1.91 cfs

0.150 af
Inflow=10.64 cfs 2.314 af
Outflow=10.64 cfs 2.314 af

Inflow=0.05 cfs 0.018 af
Outflow=0.05 cfs 0.018 af

Peak Elev=42.70" Storage=314 cf Inflow=2.49 cfs 0.184 af
Outflow=2.65 cfs 0.181 af
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Pond 2P: Focal Point 2 Peak Elev=46.81' Storage=445 cf Inflow=4.85 cfs 0.589 af

Outflow=4.80 cfs 0.589 af

Pond 3P: Focal Point 3 Peak Elev=47.23' Storage=528 cf Inflow=5.64 cfs 0.467 af
Outflow=5.59 cfs 0.467 af

Pond 4P: Focal Point 4 Peak Elev=46.24"' Storage=806 cf Inflow=6.24 cfs 0.596 af
Outflow=6.14 cfs 0.596 af

Pond 5P: Drain Manhole #1 Peak Elev=48.78" Inflow=2.94 cfs 0.247 af
12.0" Round Culvert n=0.013 L=60.0' S=0.0050""" Outflow=2.94 cfs 0.247 af

Pond 6P: Drain Manhole #2 Peak Elev=47.81" Inflow=5.89 cfs 0.495 af
15.0" Round Culvert n=0.013 L=26.0' $S=0.0077'/" OQutflow=5.89 cfs 0.495 af

Pond 7P: Drain Manhole #3 Peak Elev=42.72' Inflow=6.14 cfs 0.596 af
18.0" Round Culvert n=0.013 L=40.0' S=0.0075'" Outflow=6.14 cfs 0.596 af

Pond 8P: Drain Manhole #4 -Peak Elev=42.70"' Inflow=8.79 cfs 0.777 af
24.0" Round Culvert n=0.013 L=50.0' S=0.0050"'/" Outflow=8.79 cfs 0.777 af

Pond 9P: Drain Manhole #5 Peak Elev=48.30' Inflow=2.94 cfs 0.247 af
12.0" Round Culvert n=0.013 L=86.0' S=0.0058"" OQutflow=2.94 cfs 0.247 af

Pond 10P: Drain Manhole #6 Peak Elev=48.97' Inflow=2.94 cfs 0.247 af
12.0" Round Culvert n=0.013 L=46.0' S=0.0065"" Outflow=2.94 cfs 0.247 af

Pond 11P: Drain Manhole #7 Peak Elev=43.77' Inflow=4.80 cfs 0.589 af
18.0" Round Culvert n=0.013 L=100.0' S=0.0050""" Outflow=4.80 cfs 0.589 af

Pond 12P: Drain Manhole #8 Peak Elev=43.16' Inflow=10.35 cfs 1.056 af
24.0" Round Culvert n=0.013 L=30.0' S=0.0067 '/ Outflow=10.35cfs 1.056 af

Pond 13P: R-Tank Peak Elev=42.70" Storage=47,050 cf Inflow=19.12 cfs 1.833 af
Outflow=2.37 cfs 0.886 af

Total Runoff Area = 10.766 ac Runoff Volume = 3.284 af Average Runoff Depth = 3.66"
72.65% Pervious =7.821 ac  27.35% Impervious = 2.945 ac
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment18: Subcatchment1S Runoff Area=224,391 sf 0.00% Impervious Runoff Depth>4.09"
Flow Length=646" Tc=32.6 min CN=63 Runoff=13.45 cfs 1.757 af

Subcatchment2S: Subcatchment2S Runoff Area=27,616 sf 0.00% Impervious Runoff Depth>0.73"
Flow Length=223"' Tc=11.9 min CN=32 Runoff=0.19 cfs 0.038 af

Subcatchment3S: Subcatchment3S Runoff Area=15,195 sf 18.21% Impervious Runoff Depth>6.52"
Flow Length=176" Tc=8.0 min CN=83 Runoff=2.39 cfs 0.189 af

Subcatchment4S: Subcatchment4S Runoff Area=33,970 sf 0.00% Impervious Runoff Depth>2.37"
Flow Length=225' Tc=17.6 min CN=48 Runoff=1.39 cfs 0.154 af

Subcatchment5S: Subcatchment5S Runoff Area=18,750 sf 100.00% Impervious Runoff Depth>8.32"
Tc=6.0 min CN=98 Runoff=3.54 cfs 0.299 af

Subcatchment6S: Subcatchment6S Runoff Area=18,750 sf 100.00% Impervious Runoff Depth>8.32"
Tc=6.0 min CN=98 Runoff=3.54 cfs 0.299 af

Subcatchment7S: Subcatchment7S Runoff Area=18,750 sf 100.00% Impervious Runoff Depth>8.32"
Tc=6.0 min CN=98 Runoff=3.54 cfs 0.299 af

Subcatchment8S: Subcatchment8S Runoff Area=18,750 sf 100.00% Impervious Runoff Depth>8.32"
Tc=6.0 min CN=98 Runoff=3.54 cfs 0.299 af

Subcatchment9S: Subcatchment9S Runoff Area=54,147 sf 45.38% Impervious Runoff Depth>4.46"
Flow Length=471" Tc=19.6 min CN=66 Runoff=4.42 cfs 0.462 af

Subcatchment10S: Subcatchment10S Runoff Area=19,625 sf 68.74% Impervious Runoff Depth>7.24"
Flow Length=170" Tc=7.7 min CN=89 Runoff=3.35cfs 0.272 af

Subcatchment11S: Subcatchment11S Runoff Area=19,032 sf 65.45% Impervious Runoff Depth>6.40"
Flow Length=195' Tc=6.0 min CN=82 Runoff=3.12 cfs 0.233 af

Reach 1R: Vegetated Swale Avg. Flow Depth=1.43' Max Vel=0.61 fps Inflow=5.47 cfs 1.351 af
n=0.150 L=100.0' S=0.0050'" Capacity=11.89 cfs Outflow=5.46 cfs 1.349 af

Reach 2R: 8" HDPE Avg. Flow Depth=0.59' Max Vel=7.31 fps Inflow=2.39 cfs 0.189 af
8.0" Round Pipe n=0.013 L=70.0' $=0.0343'" Capacity=2.24 cfs Outflow=2.38 cfs 0.189 af

Reach AP1: Analysis Point #1 Inflow=18.66 cfs 3.295 af
Outflow=18.66 cfs 3.295 af

Reach AP2: Map 266 Lot 5 Inflow=0.19 cfs 0.038 af
Outflow=0.19 cfs 0.038 af

Pond 1P: Focal Point 1 Peak Elev=43.40" Storage=640 cf Inflow=3.12 cfs 0.233 af
Outflow=3.05 cfs 0.230 af
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Pond 2P: Focal Point 2 Peak Elev=46.92' Storage=506 cf Inflow=6.15cfs 0.761 af
Outflow=6.21 cfs 0.761 af

Pond 3P: Focal Point 3 Peak Elev=47.37' Storage=607 cf Inflow=6.84 cfs 0.570 af
Outflow=6.55 cfs 0.570 af

Pond 4P: Focal Point 4 Peak Elev=46.44' Storage=986 cf Inflow=7.76 cfs 0.751 af
Outflow=7.11 cfs 0.751 af

Pond 5P: Drain Manhole #1 Peak Elev=50.07' Inflow=3.54 cfs 0.299 af
12.0" Round Culvert n=0.013 L=60.0' S=0.0050"'/" Outflow=3.54 cfs 0.299 af

Pond 6P: Drain Manhole #2 Peak Elev=48.67' Inflow=7.07 cfs 0.597 af
15.0" Round Culvert n=0.013 L=26.0' S=0.0077 '/ Outflow=7.07 cfs 0.597 af

Pond 7P: Drain Manhole #3 Peak Elev=43.50' Inflow=7.11 cfs 0.751 af
18.0" Round Culvert n=0.013 L=40.0' 8=0.0075"/" Outflow=7.11 cfs 0.751 af

Pond 8P: Drain Manhole #4 Peak Elev=43.40' inflow=10.07 cfs 0.981 af
240" Round Culvert n=0.013 L=50.0' $=0.0050"" Outflow=10.07 cfs 0.981 af

Pond 9P: Drain Manhole #5 Peak Elev=48.74' Inflow=3.54 cfs 0.299 af
12.0" Round Culvert n=0.013 L=86.0' S=0.0058""" Outflow=3.54 cfs 0.299 af

Pond 10P: Drain Manhole #6 Peak Elev=49.40' Inflow=3.54 cfs 0.299 af
12.0" Round Culvert n=0.013 L=46.0' S=0.0065"" OQutflow=3.54 cfs 0.299 af

Pond 11P: Drain Manhole #7 Peak Elev=44.30" Inflow=6.21 cfs 0.761 af
18.0" Round Culvert n=0.013 L=100.0' S=0.0050"'/" Outflow=6.21 cfs 0.761 af

Pond 12P: Drain Manhole #8 Peak Elev=43.48' Inflow=12.71 cfs 1.331 af
24.0" Round Culvert n=0.013 L=30.0' $S=0.0067'/ Outflow=12.71 cfs 1.331 af

Pond 13P: R-Tank Peak Elev=43.37' Storage=52,683 cf Inflow=22.75 cfs 2.312 af

Qutflow=5.47 cfs 1.351 af

Total Runoff Area = 10.766 ac Runoff Volume = 4.300 af Average Runoff Depth = 4.79"
72.65% Pervious =7.821 ac  27.35% Impervious = 2.945 ac
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Summary for Subcatchment 1S: Subcatchment 1S

Runoff = 13.45cfs @ 12.47 hrs, Volume= 1.757 af, Depth> 4.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 50 Yr 24 Hr(+15%) Rainfall=8.57"

Area (sf) CN Description
17,375 39 >75% Grass cover, Good, HSG A
33,619 30 Woods, Good, HSG A
19,910 74 >75% Grass cover, Good, HSG C
99,843 70 Woods, Good, HSG C
47,938 72 Woods/grass comb., Good, HSG C
3,491 80 >75% Grass cover, Good, HSG D

2,215 77 Woods, Good, HSG D
224 391 63 Weighted Average
224,391 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.2 100 0.0600 0.18 Sheet Flow,
Grass: Dense n=0.240 P2=3.23"
1.3 78 0.0200 0.99 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
22.1 468 0.0050 0.35 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

32.6 646 Total
Summary for Subcatchment 2S: Subcatchment 2S

Runoff = 0.19cfs @ 12.41 hrs, Volume= 0.038 af, Depth> 0.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lil 24-hr 50 Yr 24 Hr(+15%) Rainfall=8.57"

Area (sf) CN Description
22,122 30 Woods, Good, HSG A
5,494 39 >75% Grass cover, Good, HSG A

27,616 32 Weighted Average
27,616 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.8 100 0.0400 0.15 Sheet Flow,
Grass: Dense n=0.240 P2=3.23"
1.1 123 0.1300 1.80 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

11.9 223 Total
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Summary for Subcatchment 3S: Subcatchment 3S

Runoff = 239cfs @ 12.11 hrs, Volume= 0.189 af, Depth> 6.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 11l 24-hr 50 Yr 24 Hr(+15%) Rainfall=8.57"

Area (sf) CN Description
2,767 98 Paved parking, HSG D
12,428 80 >75% Grass cover, Good, HSG D
15,195 83 Weighted Average

12,428 81.79% Pervious Area
2,767 18.21% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (fit)  (ft/sec) (cfs)

7.4 100 0.0400 0.23 Sheet Flow,
Grass: Short n=0.150 P2=3.23"

0.4 33 0.0400 1.40 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps

0.2 43 0.0200 2.87 Shallow Concentrated Flow,

Paved Kv=20.3fps

8.0 176 Total

Summary for Subcatchment 4S: Subcatchment 4S

Runoff = 1.39cfs @ 12.27 hrs, Volume= 0.154 af, Depth> 2.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50 Yr 24 Hr(+15%) Rainfall=8.57"

Area (sf) CN Description

14,449 39 >75% Grass cover, Good, HSG A
9,642 30 Woods, Good, HSG A
9,879 80 >75% Grass cover, Good, HSG D

33,970 48 Weighted Average

33,970 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft'ft)  (ft/sec) (cfs)
10.5 41 0.0200 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.23"
24 27 0.3300 0.18 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.23"
1.1 17 0.3300 0.25 Sheet Flow,
Grass: Dense n=0.240 P2=3.23"
27 85 0.0050 0.52 3.13 Trap/Vee/Rect Channel Flow,

Bot.W=3.00' D=1.00' Z=3.0 /' Top.W=9.00'
n= 0.150 Sheet flow over Short Grass

0.9 55 0.0200 0.99 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
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17.6 225 Total

Summary for Subcatchment 5S: Subcatchment 5S

Runoff = 3.54cfs @ 12.09 hrs, Volume= 0.299 af, Depth> 8.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 50 Yr 24 Hr(+15%) Rainfall=8.57"

Area (sf) CN Description

11,448 98 Roofs, HSG A
3,233 98 Roofs, HSG C
4,069 98 Roofs, HSG D

18,750 98 Weighted Average

18,750 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 6S: Subcatchment 6S

Runoff = 3.54cfs @ 12.09 hrs, Volume= 0.299 af, Depth> 8.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 50 Yr 24 Hr(+15%) Rainfall=8.57"

Area (sf) CN Description

11,834 98 Roofs, HSG A
293 98 Roofs, HSGC
6,623 98 Roofs, HSG D

18,750 98 Weighted Average

18,750 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (frft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 7S: Subcatchment 7S

Runoff = 3.54cfs@ 12.09 hrs, Volume= 0.299 af, Depth> 8.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50 Yr 24 Hr(+15%) Rainfall=8.57"
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Area (sf) CN Description
18,108 98 Roofs, HSG A
642 98 Roofs, HSG C
18,750 98 Weighted Average
18,750 100.00% Impervious Area

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

6.0 Direct Entry,

Summary for Subcatchment 8S: Subcatchment 8S

Runoff = 3.54cfs @ 12.09 hrs, Volume= 0.299 af, Depth> 8.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50 Yr 24 Hr(+15%) Rainfall=8.57"

Area (sf) CN Description
11,115 98 Roofs, HSG A
7,635 98 Roofs, HSG C
18,750 98 Weighted Average
18,750 100.00% Impervious Area

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

6.0 Direct Entry,

Summary for Subcatchment 9S: Subcatchment 9S
[47] Hint: Peak is 141% of capacity of segment #3
Runoff = 442 cfs @ 12.27 hrs, Volume= 0.462 af, Depth> 4.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50 Yr 24 Hr(+15%) Rainfall=8.57"

Area (sf) CN Description
24,571 98 Paved parking, HSG A
29,576 39 >75% Grass cover, Good, HSG A
54,147 66 Weighted Average
29,576 54.62% Pervious Area
24,571 45.38% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/it)  (ft/sec) (cfs)
9.9 38 0.0200 0.06 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.23"
2.2 39 0.3300 0.30 Sheet Flow,
Grass: Dense n=0.240 P2=3.23"
57 177 0.0050 0.52 3.13 Trap/Vee/Rect Channel Flow,
Bot.W=3.00' D=1.00' Z= 3.0/ Top.W=9.00'
n= 0.150 Sheet flow over Short Grass
0.6 37 0.0200 0.99 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
1.2 180 0.0140 240 Shallow Concentrated Flow,

Paved Kv=20.3 fps

19.6 471 Total

Summary for Subcatchment 10S: Subcatchment 10S

Runoff = 3.35cfs @ 12.11 hrs, Volume= 0.272 af, Depth> 7.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50 Yr 24 Hr(+15%) Rainfall=8.57"

Area (sf) CN Description
153 98 Paved parking, HSG A
13,337 98 Paved parking, HSG C
1,022 39 >75% Grass cover, Good, HSG A
5,113 74 >75% Grass cover, Good, HSG C
19,625 89 Weighted Average

6,135 31.26% Pervious Area
13,490 68.74% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.3 36 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.23"
0.2 6 0.0100 0.60 Sheet Flow,
Smooth surfaces n=0.011 P2=3.23"
0.8 58 0.0200 1.24 Sheet Flow,
Smooth surfaces n=0.011 P2=3.23"
04 70 0.0200 2.87 Shallow Concentrated Flow,

Paved Kv=20.3fps

7.7 170 Total

Summary for Subcatchment 11S: Subcatchment 11S

Runoff = 312cfs @ 12.09 hrs, Volume= 0.233 af, Depth> 6.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 50 Yr 24 Hr(+15%) Rainfall=8.57"
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Area (sf) CN Description

7,767 98 Paved parking, HSG A

319 98 Paved parking, HSG C

4,370 98 Paved parking, HSG D
4,431 39 >75% Grass cover, Good, HSG A
30 74 >75% Grass cover, Good, HSG C
2,115 80 >75% Grass cover, Good, HSG D

19,032 82 Weighted Average

6,576 34.55% Pervious Area
12,456 65.45% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

4.4 37 0.0200 0.14 Sheet Flow,
Grass: Short n=0.150 P2=3.23"

0.6 63 0.0400 1.66 Sheet Flow,
Smooth surfaces n=0.011 P2=3.23"

0.4 95 0.0400 4.06 Shallow Concentrated Flow,
Paved Kv=20.3 fps

54 195 Total, Increased to minimum Tc = 6.0 min

Summary for Reach 1R: Vegetated Swale

Inflow Area = 4.632 ac, 62.21% Impervious, Inflow Depth > 3.50" for 50 Yr 24 Hr(+15%) event
Inflow = 547 cfs @ 12.70 hrs, Volume= 1.351 af
Outflow = 546 cfs @ 12.74 hrs, Volume= 1.349 af, Atten= 0%, Lag= 2.2 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Max. Velocity= 0.61 fps, Min. Travel Time= 2.7 min
Avg. Velocity = 0.30 fps, Avg. Travel Time= 5.5 min

Peak Storage= 895 cf @ 12.74 hrs
Average Depth at Peak Storage= 1.43', Surface Width= 10.56"
Bank-Full Depth= 2.00" Flow Area= 16.0 sf, Capacity= 11.89 cfs

2.00' x 2.00' deep channel, n=0.150 Sheet flow over Short Grass
Side Slope Z-value= 3.0/ Top Width= 14.00'

Length= 100.0' Slope= 0.0050 /'

Inlet Invert= 36.50', Outlet invert= 36.00'
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Summary for Reach 2R: 8" HDPE

[52] Hint: Inlet/Outlet conditions not evaluated
[55] Hint: Peak inflow is 107% of Manning's capacity

Inflow Area = 0.349 ac, 18.21% Impervious, Inflow Depth > 6.52" for 50 Yr 24 Hr(+15%) event
inflow = 2.39cfs@ 12.11 hrs, Volume= 0.189 af
Outflow = 2.38cfs@ 12.11 hrs, Volume= 0.189 af, Atten= 0%, Lag=0.2 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs / 3
Max. Velocity= 7.31 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 2.79 fps, Avg. Travel Time= 0.4 min

Peak Storage= 23 ¢f @ 12.11 hrs
Average Depth at Peak Storage= 0.59', Surface Width= 0.43'
Bank-Full Depth= 0.67' Flow Area= 0.3 sf, Capacity=2.24 cfs

8.0" Round Pipe
n=0.013 Corrugated PE, smooth interior

Length=70.0' Slope= 0.0343 '/
Inlet Invert= 40.20', Outlet Invert= 37.80'

Summary for Reach AP1: Analysis Point #1

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

Inflow Area = 10.132 ac, 29.07% Impervious, Inflow Depth > 3.90" for 50 Yr 24 Hr(+15%) event
Inflow = 18.66 cfs @ 12.51 hrs, Volume= 3.295 af
Qutflow = 1866 cfs @ 12.51 hrs, Volume= 3.295 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs / 3
Summary for Reach AP2: Map 266 Lot 5

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

Inflow Area = 0.634 ac, 0.00% Impervious, Inflow Depth > 0.73" for 50 Yr 24 Hr(+15%) event
Inflow = 019cfs @ 12.41 hrs, Volume= 0.038 af
Outflow = 0.19cfs @ 12.41 hrs, Volume= 0.038 af, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
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Summary for Pond 1P: Focal Point 1

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=3)

Inflow Area = 0.437 ac, 65.45% Impervious, Inflow Depth > 6.40" for 50 Yr 24 Hr(+15%) event
Inflow = 312cfs @ 12.09 hrs, Volume= 0.233 af

Outflow = 3.05cfs@ 12.09 hrs, Volume= 0.230 af, Atten= 2%, Lag= 0.1 min
Primary = 3.05cfs @ 12.09 hrs, Volume= 0.230 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 43.40' @ 12.68 hrs Surf.Area= 740 sf Storage= 640 cf

Plug-Flow detention time= 16.3 min calculated for 0.229 af (99% of inflow)
Center-of-Mass det. time= 8.4 min ( 803.5-795.2)

Volume Invert Avail.Storage Storage Description
#1 39.25' 53 cf 3.00'W x 20.00'L x 2.25'H Focal Point Area 1 Z=1.0
267 cf Overall x 20.0% Voids
#2 41.50' 641 cf _Surface Bowl (Prismatic)Listed below (Recalc)
694 ¢f Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
41.50 60 0 0
43.50 581 641 641
Device Routing invert Outlet Devices
#1  Primary 38.46' 24.0" Round Culvert

L=27.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 38.46' / 37.95' S=0.0189 ' Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 3.14 sf

#2 Device 3 39.25' 100.000 in/hr Exfiltration over Surface area Phase-In=0.10'
#3 Device 1 38.46' 6.0" W x 6.0" H Vert. Orifice/Grate C= 0.600

Limited to weir flow at low heads
#4  Device 1 42.50' 24.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads

rimary OutFlow Max=3.05 cfs @ 12.09 hrs HW=42.70' TW=41.60" (Dynamic Tailwater)
=Culvert (Passes 3.05 cfs of 12.53 cfs potential flow)
=Orifice/Grate (Crifice Controls 1.26 cfs @ 5.05 fps)
2=Exfiltration (Passes 1.26 cfs of 1.29 cfs potential flow)
=Orifice/Grate (Weir Controls 1.79 cfs @ 1.45 fps)

Summary for Pond 2P: Focal Point 2

[90] Warning: Qout>Qin may require smaller dt or Finer Routing

inflow Area = 1.673 ac, 59.43% Impervious, Inflow Depth > 5.46" for 50 Yr 24 Hr(+15%) event
Inflow = 6.15cfs @ 12.13 hrs, Volume= 0.761 af

Outflow = 6.21cfs @ 12.16 hrs, Volume= 0.761 af, Atten=0%, Lag= 1.8 min
Primary = 6.21cfs @ 12.16 hrs, Volume= 0.761 af
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05hrs / 3
Peak Elev=46.92' @ 12.15 hrs Surf.Area= 978 sf Storage= 506 cf

Plug-Flow detention time= 1.1 min calculated for 0.761 af (100% of inflow)
Center-of-Mass det. time= 1.1 min ( 802.0 - 800.9)

Volume Invert Avail.Storage Storage Description
#1 43.75' 138 cf 8.00'W x 27.50°L x 2.25'H Focal Point Area1 Z=1.0
690 cf Overall x 20.0% Voids
#2 46.00' 1,215 cf Surface Bowl (Prismatic)Listed below (Recalc)
1,363 c¢f Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
46.00 220 0 0
48.00 995 1,215 1,215
Device Routing Invert Outlet Devices
#1  Primary 42.96' 18.0" Round Culvert

L=36.0" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert=42.96'/ 42.40' S=0.0156"'" Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.77 sf

#2 Device 3 43.75' 100.000 in/hr Exfiltration over Surface area Phase-In=0.10'
#3 Device 1 42.96' 6.0" W x 6.0" H Vert. Orifice/Grate C= 0.600

Limited to weir flow at low heads
#4  Device 1 46.50' 18.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads

Primary OutFlow Max=6.18 cfs @ 12.16 hrs HW=46.92' TW=44.25' (Dynamic Tailwater)
=Culvert (Passes 6.18 cfs of 10.99 cfs potential flow)
=Orifice/Grate (Orifice Controls 1.97 cfs @ 7.87 fps)
2=Exfiltration (Passes 1.97 cfs of 2.26 cfs potential flow)
4=0rifice/Grate (Weir Controls 4.21 cfs @ 2.12 fps)

Summary for Pond 3P: Focal Point 3

Inflow Area = 0.881 ac, 84.01% Impervious, Inflow Depth > 7.77" for 50 Yr 24 Hr(+15%) event
Inflow = 6.84cfs @ 12.10 hrs, Volume= 0.570 af

Qutflow = 6.55cfs @ 12.12 hrs, Volume= 0.570 af, Atten=4%, Lag= 1.3 min
Primary = 6.55cfs @ 12.12 hrs, Volume= 0.570 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev=47.37' @ 12.12 hrs Surf.Area= 894 sf Storage= 607 cf

Plug-Flow detention time= 1.3 min calculated for 0.570 af (100% of inflow)
Center-of-Mass det. time= 1.3 min ( 759.4 - 758.1)
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Volume Invert Avail.Storage  Storage Description
#1 43.75' 93 c¢f 7.00'W x 20.00°L x 2.25'H Focal Point Z=1.0
467 cf Overall x 20.0% Voids
#2 46.00' 1,996 cf Surface Bowl (Prismatic)Listed below (Recalc)
2,089 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
46.00 140 0 0
48.00 832 972 972
49.00 1,216 1,024 1,996
Device Routing Invert Qutlet Devices
#1  Primary 42.96' 15.0" Round Culvert

L=40.0'" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 42.96'/ 42.05' S=0.0228' Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf

#2 Device 3 43.75' 100.000 in/hr Exfiltration over Surface area Phase-In=0.10"
#3  Device 1 42.96' 6.0" W x 6.0" H Vert. Orifice/Grate C= 0.600

Limited to weir flow at low heads
#4 Device 1 46.80' 15.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads

Primary OutFlow Max=6.43 cfs @ 12.12 hrs HW=47.35' TW=43.43' (Dynamic Tailwater)
T _1=Culvert (Passes 6.43 cfs of 9.05 cfs potential flow)
=Orifice/Grate (Passes 2.06 cfs of 2.38 cfs potential flow)
=Exfiltration (Exfiltration Controls 2.06 cfs)
4=0Orifice/Grate (Orifice Controls 4.37 cfs @ 3.56 fps)

Summary for Pond 4P: Focal Point 4

Inflow Area = 1.641 ac, 52.47% Impervious, Inflow Depth > 5.49" for 50 Yr 24 Hr(+15%) event
Inflow = 7.76 cfs @ 12.09 hrs, Volume= 0.751 af

Outflow = 711cfs @ 12.12 hrs, Volume= 0.751 af, Atten=8%, Lag= 1.9 min
Primary = 7A1cfs @ 12.12 hrs, Volume= 0.751 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev=46.44' @ 12.13 hrs Surf.Area= 1,379 sf Storage= 986 cf

Plug-Flow detention time= 1.4 min calculated for 0.750 af (100% of inflow)
Center-of-Mass det. time= 1.4 min ( 770.0 - 768.6 )

Volume Invert Avail.Storage Storage Description
#1 42.75' 145 cf 5.00'W x 42.00'L x 2.25'H Focal Point Z2=1.0
726 cf Overall x 20.0% Voids
#2 45.00 1.437 cf _Surface Bowl (Prismatic)Listed below (Recalc)

1,682 cf Total Available Storage
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Elevation Surf. Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
45.00 210 0 0
46.00 735 473 473
47.00 1,193 964 1,437
Device Routing Invert Outlet Devices
#1  Primary 41.96' 15.0" Round Culvert

L=180.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 41.96' / 38.75' S=0.0178 '/ Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf

#2 Device 3 42.75' 100.000 in/hr Exfiltration over Surface area Phase-In= 0.10'
#3  Device 1 41.96' 6.0" W x 6.0" H Vert. Orifice/Grate C= 0.600

Limited to weir flow at low heads
#4 Device 1 4580 15.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads

Primary OutFlow Max=6.87 cfs @ 12.12 hrs HW=46.42' TW=43.00' (Dynamic Tailwater)
=Culvert (Passes 6.87 cfs of 7.37 cfs potential flow)
=Orifice/Grate (Orifice Controls 2.23 cfs @ 8.90 fps)
2=Exfiltration (Passes 2.23 cfs of 3.17 cfs potential flow)
=Orifice/Grate (Orifice Controls 4.64 cfs @ 3.78 fps)

Summary for Pond 5P: Drain Manhole #1

Inflow Area = 0.430 ac,100.00% Impervious, Inflow Depth > 8.32" for 50 Yr 24 Hr(+15%) event
Inflow = 3.54cfs@ 12.09 hrs, Volume= 0.299 af

Outflow = 3.54cfs@ 12.09 hrs, Volume= 0.299 af, Atten=0%, Lag=0.0 min
Primary = 3.54cfs@ 12.09 hrs, Volume= 0.299 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev=50.07" @ 12.09 hrs
Flood Elev= 53.00'

Device Routing Invert OQutlet Devices
#1  Primary 46.05' 12.0" Round Culvert

L=60.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 46.05' / 45.75' S=0.0050'" Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=3.44 cfs @ 12.09 hrs HW=49.87' TW=48.54' (Dynamic Tailwater)
1=Culvert (Inlet Controls 3.44 cfs @ 4.38 fps)

Summary for Pond 6P: Drain Manhole #2

Inflow Area = 0.861 ac,100.00% Impervious, Inflow Depth > 8.32" for 50 Yr 24.Hr(+15%) event
Inflow = 7.07cfs @ 12.09 hrs, Volume= 0.597 af

Qutflow = 7.07cfs @ 12.09 hrs, Volume= 0.597 af, Atten= 0%, Lag= 0.0 min
Primary = 7.07cfs @ 12.09 hrs, Volume= 0.597 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
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Peak Elev= 48.67' @ 12.09 hrs
Flood Elev= 53.00'

Device Routing Invert OQutlet Devices
#1  Primary 45.50' 15.0" Round Culvert
L=26.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 45.50' / 45.30' S=0.0077'" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf

Primary OutFlow Max=6.88 cfs @ 12.09 hrs HW=48.54' TW=46.36' (Dynamic Tailwater)
T _1=Culvert (Inlet Controls 6.88 cfs @ 5.61 fps)

Summary for Pond 7P: Drain Manhole #3

Inflow Area = 1.641 ac, 52.47% Impervious, Inflow Depth > 549" for 50 Yr 24 Hr(+15%) event
Inflow = 711 cfs @ 12.12 hrs, Volume= 0.751 af

Quiflow = 7A1cfs @ 12.12 hrs, Volume= 0.751 af, Atten= 0%, Lag= 0.0 min
Primary = 711cfs @ 12.12 hrs, Volume= 0.751 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs / 3
Peak Elev=43.50' @ 12.50 hrs
Flood Elev= 44.00'

Device Routing Invert Qutlet Devices
#1  Primary 38.50' 18.0" Round Culvert
L=40.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 38.50' / 38.20' S$=0.0075'"" Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.77 sf

Primary OutFlow Max=7.03 cfs @ 12.12 hrs HW=43.00' TW=41.90' (Dynamic Tailwater)
1=Culvert (Inlet Controls 7.03 cfs @ 3.98 fps)

Summary for Pond 8P: Drain Manhole #4

Inflow Area = 2.078 ac, 55.20% Impervious, Inflow Depth > 5.67" for 50 Yr 24 Hr(+15%) event
Inflow = 10.07 cfs @ 12.11 hrs, Volume= 0.981 af

OQutflow = 10.07cfs @ 12.11 hrs, Volume= 0.981 af, Atten= 0%, Lag= 0.0 min
Primary = 10,07 cfs @ 12.11 hrs, Volume= 0.981 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs / 3
Peak Elev=43.40' @ 12.69 hrs
Flood Elev= 45.50'

Device Routing Invert Outlet Devices
#1  Primary 37.85' 24.0" Round Culvert
L=50.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 37.85'/ 37.60' S=0.0050"'"" Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 3.14 sf

Primary OutFlow Max=9.97 cfs @ 12.11 hrs HW=41.78' TW=41.08' (Dynamic Tailwater)
1=Culvert (Inlet Controls 9.97 cfs @ 3.18 fps)
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Summary for Pond 9P: Drain Manhole #5

Inflow Area = 0.430 ac,100.00% Impervious, Inflow Depth > 8.32" for 50 Yr 24 Hr(+15%) event
Inflow = 3.54cfs @ 12.09 hrs, Volume= 0.299 af

QOutflow = 3.54cfs @ 12.09 hrs, Volume= 0.299 af, Atten= 0%, Lag= 0.0 min
Primary = 354 cfs@ 12.09 hrs, Volume= 0.299 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs / 3
Peak Elev=48.74' @ 12.09 hrs
Flood Elev= 49.80'

Device Routing Invert Qutlet Devices

#1  Primary 46.80' 12.0" Round Culvert
L=86.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 46.80' / 46.30" S=0.0058 '/ Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OQutFlow Max=3.44 cfs @ 12.09 hrs HW=48.67" TW=46.89' (Dynamic Tailwater)
1=Culvert (Barrel Controls 3.44 cfs @ 4.38 fps)

Summary for Pond 10P: Drain Manhole #6

Inflow Area = 0.430 ac,100.00% Impervious, Inflow Depth > 8.32" for 50 Yr 24 Hr(+15%) event
Inflow = 3.54cfs @ 12.09 hrs, Volume= 0.299 af

Outflow = 3.54cfs @ 12.09 hrs, Volume= 0.299 af, Atten=0%, Lag= 0.0 min
Primary = 3.54cfs @ 12.09 hrs, Volume= 0.299 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs/ 3
Peak Elev= 49.40' @ 12.09 hrs
Flood Elev=52.00'

Device Routing Invert Qutlet Devices

#1  Primary 47.50' 12.0" Round Culvert
L=46.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 47.50' / 47.20' S=0.0065"7 Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=3.44 cfs @ 12.09 hrs HW=49.33' TW=47.32' (Dynamic Tailwater)
1=Culvert (Inlet Controls 3.44 cfs @ 4.38 fps)

Summary for Pond 11P: Drain Manhole #7

Inflow Area = 1.673 ac, 59.43% Impervious, Inflow Depth > 546" for 50 Yr 24 Hr(+15%) event
Inflow = 6.21cfs @ 12.16 hrs, Volume= 0.761 af

Ouiflow = 6.21cfs @ 12.16 hrs, Volume= 0.761 af, Atten= 0%, Lag= 0.0 min
Primary = 6.21cfs@ 12.16 hrs, Volume= 0.761 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev=44.30' @ 12.14 hrs
Flood Elev= 49.80'
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Device Routing Invert Outlet Devices

#1  Primary 42.30' 18.0" Round Culvert

L=100.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 42.30'/ 41.80' S=0.0050'" Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.77 sf

Primary OutFlow Max=6.18 cfs @ 12.16 hrs HW=44.25" TW=43.40' (Dynamic Tailwater)
1=Culvert (Inlet Controls 6.18 cfs @ 3.50 fps)

Summary for Pond 12P: Drain Manhole #8

Inflow Area = 2.554 ac, 67.91% Impervious, Inflow Depth> 6.25" for 50 Yr 24 Hr(+15%) event
Inflow = 1271 cfs @ 12.13 hrs, Volume= 1.331 af

Qutflow = 1271 cfs @ 12.13 hrs, Volume= 1.331 af, Atten= 0%, Lag= 0.0 min
Primary = 1271 cfs @ 12.13 hrs, Volume= 1.331 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs / 3
Peak Elev= 43.48' @ 12.58 hrs
Flood Elev= 49.50'

Device Routing invert Qutlet Devices
#1  Primary 41.30' 24.0" Round Culvert
L=30.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 41.30'/ 41.10' S=0.0067 '/ Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 3.14 sf

Primary OutFlow Max=12.50 cfs @ 12.13 hrs HW=43.43' TW=41.25' (Dynamic Tailwater)
T _1=Culvert (Barrel Controls 12.50 cfs @ 4.64 fps)

Summary for Pond 13P: R-Tank

Inflow Area = 4.632 ac, 62.21% Impervious, Inflow Depth > 5.99" for 50 Yr 24 Hr(+15%) event
Inflow = 22.75cfs @ 12.12 hrs, Volume= 2.312 af

Outflow = 547 cfs @ 12.70 hrs, Volume= 1.351 af, Atten=76%, Lag= 34.9 min
Primary = 547 cfs @ 12.70 hrs, Volume= 1.351 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs / 3
Peak Elev=43.37' @ 12.70 hrs Surf.Area= 9,582 sf Storage= 52,683 cf

Plug-Flow detention time= 243.1 min calculated for 1.351 af (58% of inflow)
Center-of-Mass det. time= 127.6 min ( 908.8 - 781.2)



19190-PROPOSED_AoT Type Il 24-hr 50 Yr 24 Hr(+15%) Rainfall=8.57"

Prepared by {enter your company name here} Printed 8/16/2021
HydroCAD® 10.10-4a s/n 10589 © 2020 HydroCAD Software Solutions LLC Page 41
Volume Invert Avail.Storage Storage Description
#1A 36.95' 3,703 cf 60.43'W x 74.37'L x 8.21°H Field A
36,879 cf Overall - 27,621 cf Embedded = 9,257 c¢f x 40.0% Voids
#2A 37.20 26,240 cf ACF R-Tank HD 5 x 1290 Inside #1

Inside= 15.7"W x 83.5"H => 8.67 sf x 2.35'L = 20.3 cf
Qutside= 15.7"W x 83.5"H => 9.13 sf x 2.35'L = 21.4 cf
1290 Chambers in 43 Rows

#3B 36.95' 4,708 cf 30.25'W x 168.21'L x 8.21'H Field B
41,746 cf Overall - 29,977 cf Embedded = 11,770 cf x 40.0% Voids
#4B 37.20' 28,478 cf ACF R-Tank HD 5 x 1400 Inside #3

Inside= 15.7"W x 83.5"H => 8.67 sf x 2.35'L = 20.3 cf
Outside= 15.7"W x 83.5"H => 9.13 sf x 2.35'L = 21.4 cf
1400 Chambers in 20 Rows

63,129 cf Total Available Storage

Storage Group A created with Chamber Wizard
Storage Group B created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 37.00' 15.0" Round Culvert

L=100.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 37.00' / 36.50' S=0.0050'/ Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf
#2 Device 1 37.20' 2.5" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#3 Device 1 42.00' 15.0" Vert. Orifice/Grate C= 0.600
Limited to weir flow at low heads

Primary OutFlow Max=5.47 cfs @ 12.70 hrs HW=43.37" TW=37.92' (Dynamic Tailwater)
=Culvert (Passes 5.47 cfs of 10.88 cfs potential flow)
}:2=OrificelGrate (Orifice Controls 0.38 cfs @ 11.23 fps)
3=Orifice/Grate (Orifice Controls 5.09 cfs @ 4.15 fps)



APPENDIX III

Charts, Graphs, and Calculations:

Extreme Precipitation Estimates
Rip Rap Sizing Calculations
Focal Point Design Worksheets with WQF Worksheet and HydroCAD Printouts
Site Specific Soil Survey Report & Map
Pre- and Post-Construction Watershed Maps



Extreme Precipitation Tab
Northeast Regional Climate Center

les

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

Smoothing  Yes
State New Hampshire
Location
Longitude  70.790 degrees West
Latitude 43.043 degrees North
Elevation 0 feet
Date/Time  Mon, 03 Aug 2020 15:51:28 -0400

Extreme Precipitation Estimates

Smin 10min 15min 30min 60min 120min

lyr 026 040 050 065 082 1.04
2yr 032 050 062 081 1.02 130
Syr 037 058 073 098 125 1.61
10yr 041 065 082 112 145 189
25yr 048 0.76 097 134 178 234
50-r 054 086 110 154 208 276
060 0.97 125 177 242 326
0.68 1.10 143 205 283 385
080 132 172 249 349 478

Lower Confidence Limits

Smin 10min 15min 30min 60min 120min
Iyr 023 036 044 059 073 089
2yr 032 049 060 081 100 1.19
Syr 035 054 067 092 117 141
10yr 039 0.60 074 103 133 1.60
25yr 044 067 084 119 157 191
S0yr 049 074 092 132 178 218
100yr 0.54 082 103 148 203 248
200yr 060 090 1.14 1.66 231 2383
S00yr 0.70 104 134 194 276 3.39

Upper Confidence Limits

Smin 10min 15min 30min 60min 120min

Iyr 029 044 054 072 089 1.08

2yr 034 052 064 086 107 127

S5vr 040 062 077 105 134 162

10yr 047 072 089 125 1.61 198
25yr 058 088 109 156 205 257
50yr 067 102 127 183 246 3.3
079 119 149 216 29 381

092 139 176 2355 355 4.65

500yr 1.14 170 219 3.18 453 6.04
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RIP RAP CALCULATIONS
Industrial Warehouse
375 Banfield Road
Portsmouth, NH 03801

Jones & Beach Engineers, Inc.
P.0.Box 219
Stratham, NH 03885
28-Apr-21

Rip Rap equations were obtained from the Stormwater Management and Erosion
Control Handbook for Urban and Developing Areas in New Hampshire.
Aprons are sized for the 25-Year storm event.

TAILWATER < HALF THE D,
L,=(18xQ)/Dy”?+(7xD,)

W =L1,+ (3 xD,) or defined channel width
ds, = (0.02 x Q**) /(T,, x D)

Culvert or Tailwater Discharge  Diameter  Length of Width of ds-Median Stone
Catch Basin (Feet) (CF.S) of Pipe Rip Rap Rip Rap Rip Rap
(Sta. No.) Ty Q D, L, (feet) W (feet) d50 (feet)
#DIV/0! #DIV/0! #DIV/0!
#DIV/0! #DIV/0! #DIV/0!
TAILWATER > HALF THE D,

L,=(3.0xQ) /Dy +(7xD,)
W=(04xL,)+ (3 xD,) or defined channel width
dso=(0.02 x Q**) /(T,, x Dy)

Culvert or Tailwater Discharge  Diameter  Length of Width of dso-Median Stone
Catch Basin (Feet) (CE.S) of Pipe Rip Rap Rip Rap Rip Rap

(Sta. No.) Ty Q D, L, (feet) W (feet) d50 (feet)

15" HDPE (Pond 13P) 0.64 2.39 125 13.9 9 0.08
12" HDPE (Pond 9P) 0.9 294 1 15.8 9 0.09
12" HDPE (Pond 10P) 0.84 2.95 1 15.9 9 0.10

15" HDPE (Pond 6P) 1.25 4.57 1.25 18.6 11 0.10



Table 7-24 -- Recommended Rip Rap Gradation Ranges

ds, Size = 0.25 Feet 3 Inches

% of Weight Smaller Size of Stone (Inches)

Than the Given ds, Size From To
100% 5 6
85% 4 5
50% 3 5
15% 1 2

Table 7-24 -- Recommended Rip Rap Gradation Ranges

ds, Size = 0.5 Feet 6 Inches

% of Weight Smaller Size of Stone (Inches)

Than the Given ds, Size From To
100% 9 12
85% 8 11
50% 6 9
15% 2 3
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Ervire o oy GENERAL CALCULATIONS - WQV and WQF
. Dervices {optional worksheet)

This worksheet may be useful when designing a BMP that does not fit into one of the specific worksheets
already provided {i.e. for a technology which is not a stormwater wetland, infiltration practice, etc.)

Water Quality Volume (WQV)

0.44 ac A = Area draining to the practice
0.28 ac A, = Impervious area draining to the practice

decimal | = Percent impervious area draining to the practice, in decimal form
unitless Rv = Runoff coefficient = 0.05 + {0.9 x 1)

ac-in WQV=1"xRvx A

cf WQV conversion {ac-in x 43,560 sf/ac x 1ft/12")

Water Quality Flow {(WQF)

1 inches P = Amount of rainfall. For WQF in NH, P =1".
0.62 inches Q = Water quality depth. Q = WQV/A
86 unitless CN = Unit peak discharge curve number. CN =1000/(10+5P+100~10*[Q° + 1.25*Q* P] %)
0.4 inches S = Potential maximum retention. S = (1000/CN) - 10
0.086 inches la = Initial abstraction. la =0.2S
minutes T, = Time of Concentration

cfs/mi’/in q, is the unit peak discharge. Obtain this value from TR-55 exhibits 4-1l and 4-III.
WOF = g, x WQV. Conversion: to convert "cfs/mi%/in * ac-in" to "cfs" multiply by 1mi*/640ac.

Designer's Notes:

For Focal Point 1 (Pond 1P)

See Attached Focal Point Sizing Sheet
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Determine FocalPoint bed area (minimum 174 sf/acre of impervious area - ex: 0.2 acres = 35 sf)
See step 2 to determine if minimum size is appropriate.

. Tributary impervious area: = 028 ac(A)
o Tributary pervious area: = 91 ac(B)
+ Minimum FocalPoint bed area required: = {(A x 1.0} + (B x 0.4)) * 174 LI ~ Bosf
. FocalPoint bed area provided: = . B
. Dimensions of proposed FocalPoint: = 3ffx_ Bt

Model a Type Il & 11l 24-hr rainfall event that generates the water quality volume to demonstrate that
the entire storm volume is treated prior to activation of the overflow (typically set at 6-12in above the
muich). Note: a 1.2-13 in rainfail event usually generates 1.0 in of runoff.

Contact ACF for a sample HydroCAD node.

. Water quality volume (WQv) goal: = 995 ft2

« Type Il & li 24-br rainfall depth to generate WQv: = 195 in

« Temporary storage depth provided: = 12 in
(typically 6 - 121n)

» Temporary storage volume provided at above depth: = esofp

. peak ponding depth from Type 1} 24-hr storm event: = 0in

Size the Harco PVC domed overflow riser.
Note: ACF recommends installation of a Fabco domed overfiow filter kit for overflow protection.

« Domied overflow riser diameter: = ' 24 in
« Rim elevation of overflow riser: = 425
{typically 6 - 12 In above mulch surface)
« 6 in invert in elevation from FocalPoint: = 38.46
{typically 3 ft below muich surface)
« _24 ininvert out elevation: = 3846

Flood control - peak flow attenuation of major storms

The treated flow and bypass flow can be routed to a detention system such as an open pond or a subsurface
solution like an expanded R-Tank system. (contact ACF for additional information on designing expanded
R-Tank systems)

Prepare a landscape plan for the FocalPoint bed area
Design review and installation oversight by manufacturer's representative

« The design has been reviewed by ACF Environmental 0l
+ Engineer will coordinate installation inspection with ACF Envircnmental O

Contact Rob Woodman - Senior Sstormwater Engineer
Cell: 207.272.443% | Email: rwoodman@acfenv.com




19190-PROPOSED : Aot % 1 Type Ill 24-hr Focal Point WQF Rainfall=1.30" .

Prepared by {enter your company:name here} Printed 7/30/2021.
HydroCAD® 10.104a_si 10589 € 2029 HydroCAD Software Solutions LLC ' Pade 1.

‘Summary for Pond 1P: Focal Point 1

Inflow Area =. 0.437 ac, 65.45% Impervious, Inflow Depth> 0.24" for Focal Point WQF event
inflow = 0.10cfs @ 12.11 hrs, Volume= 0.009 af .
Outflow = 0:10.cfs @ 12.12 hrs, Volume= 0.009 af, Atten=0%, Lag= 0.1 min
Primary = 010cfs @ 12.12 hrs, Volume= 0.009 af

Routing by. Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs / 3
Peak Elev= 39.32' @ 12.12 hrs Surf.Area= 63 sf Storage= 1 cf

Plug-Flow detention time= 0.1 min calculated for 0.008 af {100% of inflow)
Center-of-Mass det. time= 0.1 min ( 895.0 - 894.9)

Volume Invert Avail.Storage _Storage Description
#1 39.26' 53¢cf 3.00'W x 20.00°L x 2.25'H Focal Point Area 1 Z=1.0
267 cf Overall x 20.0% Voids
#2 41.50' 641 cf Surface Bowl [Prismatic) Listed below (Recalc)
694 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
41.50 60 0 0
43.50 581 641 641
Device Routing ~__Invert Qutlet Devices o -
#1  Primary 38.46' 24.0" Round Culvert

L=27.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 38.46'/ 37.95' S=0.0189'7 Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 3.14 sf

#2 Device 3 30.25' 100.000 In/hr Exfiltration over Surface area Phase-Ih=0.10"
#3 Device 1 38.46' 6.0" W x 6.0" H Vert. Orifice/Grate C= 0.600

Limited to weir flow at low heads
#4 Device 1 42.50' 24.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads

Primary OutFlow Max=0.09 cfs @ 12.12 hrs HW=39.31" Tw=38.32' (Dynamic Tallwater)
T _1=Culvert (Passes 0.09 cfs of 3.17 cfs potential flow)
=Orifice/Grate (Passes 0.09 cfs of 0.93 cfs potential flow)
2=Exfiltration (Exfiltration Controls 0.09 cfs)
=Orifice/Grate ( Controls 0.00 cfs)



o o GENERAL CALCULATIONS - WQV and WQF
= Services ) - (optional worksheet)

This worksheet may be useful when designin‘g a BMP that does not fit into one of the specific worksheets
already provided (i.e. for a technology which is not a stormwater wetland, infiltration practice, etc.)

Water Quality Volume (WQV)

1.67 ac A = Area draining to the practice
0.99 ac A, = Impervious area draining to the practice

decimal | = Percent impervious area draining to the practice, in decimal form
unitless Rv = Runoff coefficient = 0.05 + (0.9 x 1)

ac-in WQv=1"xRvx A

cf WQV conversion (ac-in x 43,560 sffac x 1ft/12")

Water Quality Flow {(WQF)

inches P = Amount of rainfall. For WQF in NH, P = 1",

inches Q = Water quality depth. Q= WQV/A

THIREEIEN CN = Unit peak discharge curve number. CN =1000/(10+5P+10Q-10*[Q7 + 1.25*Q*P] %%
inches S = Potential maximum retention. $ = (1000/CN} - 10

inches la = Initial abstraction. la = 0.2S

minutes  T.=Time of Concentration

cfs/mi’fin q. is the unit peak discharge. Obtain this value from TR-55 exhibits 4-If and 4-IlI.
WQF = g, x WQV. Conversion: to convert "cfs/mi%/in * ac-in" to "cfs" multiply by 1mi?/640ac.

Designer's Notes:

For Focal Point 2 {Pond 2P)

See attached Focal Point Sizing_ Sheet
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. Determine FocalPoint hed area (minimum 174 sf/acre of impervious area - ex: 0.2 acres = 35 sf)
See step 2 to determine if minimum size is appropriate.

+ Tributary impervious area: = - 0.99 5¢ (A)
* Tributary pervious area; = 0.68 ac (B)
+ Minimum FocalPoint bed area required: = ((A x 1.0) +{B x 0.4)) * 174 = - 220 of
« FocalPoint bed area provided: 220 of

lou

« Dimensions of proposed FocalPoint: 8 ftx___ 275 ft

. Model a Type Il & lll 24-hr rainfall event that generates the water quality volume to demonstrate that
the entire storm volume is treated prior to activation of the overflow (typically set at 6 - 12 in above the
mulch). Note: a 1.2 - 1.3 in rainfall event usually generates 4.0 in of runoff.

Contact ACF for a sample HydroCAD node.

» Water quality volume (WQv) goal: = 3537 fr?
< Type Il & 11l 24-hr rainfall depth to generate WQv: =_ 203 in
+ Temporary storage depth provided: = _8in

N [typically 6 - 12 in)
« Temporary storage volume provided at above depth:
+ Peak ponding depth from Type Iil 24-hr storm event:

302 fi3
~_Bin

. Size the Harco PVC domed overflow riser.

Note: ACF recommends installation of a Fabco domed overflow fiiter kit for overflow protection.

»+ Domed overflow riser diameter: =  Bin
» Rim elevation of overflow riser: = 465
{typically 6 - 12 in above mulch surface)
+ 6in invert in elevation from FocalPoint: = 42.98
{typically 3 ft below mulch surface)
+ _8 ininvert out elevation: = ) 4296

. Flood control - peak flow attenuation of major storms

The treated flow and bypass flow can be routed to a detention system such as an open pond or a subsurface
solution like an expanded R-Tank system. (contact ACF for additional information on designing expanded
R-Tank systems)

. Prepare a landscape plan for the FocalPoint bed area
. Design review and installation oversight by manufacturer's representative
« The design has been reviewed by ACF Environmental 1
+ Engineer will coordinate installation inspection with ACF Environmentat O

Contact Rob Woodman - Senior Stormwater Engineer
Cell: 207.272.4431 | Email: rwoodman@acfenv.com
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- Summary for Pond 2P: Focal Point 2

Inflow Area = - 1.673.ac, 59.43% impervious, Inflow Depth > 0.29™ for Focal Point WQF event
inflow = 0.50cfs @ 12.09 hrs, Volume= 0.040 af

Outflow = 0.50cis @ 12.09 hrs, Volume= 0.040 af, Atten= 0%, Lag= 0.2 min
Primary = 0.50cfs @ 12.09 hrs, Volume= 0.040 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev=43.85' @ 12.09 hrs Surf.Area= 227 sf Storage= 4 cf

Plug-Flow detention time= 0.1 min calcutated for 0.040 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 791.4 - 791.2)

Volume invert  Avail.Storage Storage Descripton
#1 43.75' 138 cf 8.00'W x 27.50'L. x 2.25'H Focal Point Area 1 Z=1.0
690 cf Overall x 20.0% Voids
#2 46.00' 1215 ¢f _Surface Bowl (Prismatic) Listed below (Recalc)
1,353 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
46.00 220 0 0
48.00 905 1,215 1,216
Device Routing Invert OQutlet Devices -
#1  Primary 42.96' 18.0" Round Culvert

L=36.0' CPP, projecting, no headwall, Ke= 0.900
inlet / Outlet Invert= 42.96'/ 42.40° S=0.0156" Cc=0.900
n=0.013 Corrugated PE, smooth intericr, Flow Area= 1.77 sf

#2 Device 3 43.75' 100.000 in/hr Exfiltration over Surface area Phase-in= 0.10"
#3 Device 1 42.96' 6.0" W x 6.0" H Vert. Orifice/Grate C= 0.600

Limited to weir flow at low heads
#4  Device 1 46.50' 18.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads

Primary OutFlow Max=0.49 cfs @ 12.09 hrs HW=43.84' TW=42.66' (Dynamic Tailwater)
1=Culvert (Passes 0.49 cfs of 2.74 cfs potential flow)
=Orifice/Grate (Passes 0.49 cfs of 0.95 cfs potential flow)
=Exfiltration (Exfiliration Controls 0.49 cfs)
=0rifice/Grate ( Controls 0.00 cfs)



NEW HAMPSHIRE

Fnvirom o GENERAL CALCULATIONS - WQV and WQF
— Dervices (optional worksheet)

This worksheet may be useful when designing a BMP tﬁat does ;not fit into one of the specific worksheets
already provided {i.e. for a technology which is not a stormwater wetland, infiltration practice, etc.)

Water Quality Volume {WQV)

0.88 ac A = Area draining to the practice
0.74 ac A, = Impervious area draining to the practice

- decimal I = Percent impervious area draining to the practice, in decimal form
unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)
ac-in WQV=1" x Rvx A
cf WQV conversion {ac-in x 43,560 sf/ac x 1ft/12”)

Water Quality Flow (WQF)

inches P = Amount of rainfall. For WQF in NH, P =1".

inches Q = Water quality depth. Q = WQV/A

unitless CN = Unit peak discharge curve number. CN =1000/(10+5P+10Q-10*[Q” + 1.25%Q*P] °'5)
inches S = Potential maximum retention. S =(1000/CN) - 10

inches la = Initial abstraction. la =0.25

minutes T, = Time of Concentration

cfs/mi’/in g, is the unit peak discharge. Obtain this value from TR-55 exhibits 4-Il and 4-1II.
WQF = g, x WQV. Conversion: to convert "cfs/mi?/in * ac-in" to "cfs" multiply by 1mi*/640ac.

Designer's Notes:

For Focal Point 3 (Pand 3P)

See attached Focal Point Sizing Sheet
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1. Determine FocalPoint bed area (minimum 174 sf/acre of impervious area - ex: 0.2 acres = 35 sf)
See step 2 to determine if minimum size Is appropriate.

* Tributary impervious area: = 0.74 ac (A)
« Tributary pervious area: = 094 ac(B)
* Minimum FocalPoint bed area required: = {{A x 1.0) + (B x 0.4)) * 174 = 138 ef
* FocalPoint bed area provided: S 140 of
+ Dimensions of proposed FocalPoint: = 20 ftx 7 ft

2. Model a Type Il & 11l 24-hr rainfall event that generates the water quality volume to demonstrate that
the entire storm volume is treated prior to activation of the overflow (typically set at 6 - 12 in above the
muich). Note: a 1.2 - 1.3 in rainfall event usually generates 1.0 in of runoff.

Contact ACF for a sample HydroCAD nade.
* Water quality volume (WQv) goal. 2877 3
» Type I & Il 24-hr rainfall depth to generate WQv: = 1.34 in

» Temporary storage depth provided: = - 18 in
. (typically 6- 12 In)

+ Ternporary storage volume provided at above depth: = 550 ft2

* Peak pending depth from Type il 24-hr storm event: = 0 in

3. Size the Harco PVC domed overflow riser.
Note: ACF recommends installation of a Fabco domed overflow filter kit for overflow protection.

« Domed overfiow riser diameter; = 15 in
« Rim elevation of overflow riser: = 4638
{typically 6 - 12 in above mulch surface)
+ Bininvert in elevation from FocalPoint: = 42.98
{typically 3 ft below mulch surface}
« _15 ininvert out elevation; = 42.96

4. Flood control - peak flow attenuation of major storms
The treated flow and bypass flow can be routed to a detention system such as an open pond or a subsurface
salution like an expanded R-Tank system. (contact ACF for additional information on designing expanded
R-Tank systems)

5. Prepare a landscape plan for the FocalPoint bed area
6. Design review and installation oversight by manufacturer’s representative
*» The design has been reviewed by ACF Environmental - ]
+ Engineer will coordinate installation inspection with ACF Environmental O

Contact Rob Woodman - Senior Stormwater Engineer
Cell: 207.272:4431 | Email: rwoodman®@acfenv.com
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- [ ‘Susamary for Pond 3P: Focal Point 3

[87] Warning: Oscillations may require smaller dt or Finer Routing {severity=1)

Inflow Area = 0.881 ac, 84.01% Impervious, Inflow Depth> 0.78" for Focal Point WQF event
Inflow = 0.73cfs @ 12.10 hrs, Volume= 0.057 af

Outflow = 061cfs@ 12.16 hrs, Volume= 0.057 af, Atten=16%, Lag= 3.5 min
Primary = 061 cfs@ 12.16 hrs, Volume= 0.057 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs / 3
Peak Elev=45.74' @ 12.16 hrs Surf.Area= 263 sf Storage= 79 cf

Plug-Fiow detention time= 0.5 min calculated for 0.057 af (100% of inflow)
Center-of-Mass det, time= 0.5 min ( 803.5 - 803.0 )

Volume Invert Avail.Storage  Storage Description
#1 43.7%' 93 cf 7.00'W x 20.00'L x 2.25'H Focal Point Z=1.0
467 cf Overall x 20.0% Voids
#2 46.00' 1,996 ¢f Surface Bowl (Prismatic) Listed below (Recalc) -
2,089 ¢f Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) {sg-ft) (cubic-feet) (cubic-feet)
46.00 140 . 0 0
48.00 832 972 972
49.00 1,216 1,024 1,996
Device Routing Invert Qutlet Devices -
#1  Primary 42.96' 15.0" Round Culvert

L=40.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 42.96' / 42.05° $= 00228/ Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf

#2 Device 3 43,75 100.000 in/hr Exfiltration over Surface area Phase-In= 0.10'
#3 Device 1 42.96' 6.0" W x 6.0" H Vert. Orifice/Grate C= 0.600

Limited to weir flow at low heads
#4 Device 1 46.80° 15.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads

Primary OutFlow Max=0.61 cfs @ 12.16 hrs HW=45.71' TW=41.78' (Dynamic Tailwater)
=Culvert (Passes 0.61 cfs of 6.81 cfs potential flow)
=Orifice/Grate (Passes 0.61 cfs of 1.90 cfs potential flow)
=Exfiltration (Exfiltration Controls 0.61 cfs)
=0rifice/Grate ( Controls 0.00 cfs)



~ NEW HAMPSHIRE

Environmental GENERAL CALCULATIONS - WQV and WQF
e Ourvices (optional worksheet)

This worksheet may be useful when designing a BMP that does not fit into one of the specific worksheets
already provided (i.e. for a technology which is not a stormwater wetland, infiltration practice, etc.)

Water Quality Volume {(WQV)
1.64 ac A = Area draining to the practice
0.86 ac A, = Impervious area draining to the practice

decimal I = Percent impervious area draining to the practice, in decimal form
unitless Rv = Runoff coefficient = 0.05 + (0.9 x 1)

ac-in WwQv=1"xRvx A

cf WQV conversion {ac-in x 43,560 sf/ac x 1ft/12”)

Water Quality Flow (WQF)
1 inches P = Amount of rainfall. For WQF in NH, P =1".
0.52 inches Q = Water quality depth. Q = WQV/A
84 unitless CN = Unit peak discharge curve number. CN =1000/(10+5P+100.—10*[Q2 + 1.25*Q*P) °'5)

0.6 inches S = Potential maximum retention. S =(1000/CN) - 10
0.120 inches la = Initial abstraction. la = 0.2S

minutes T, = Time of Concentration

cfs/mi*/in  q, is the unit peak discharge. Obtain this value from TR-55 exhibits 4-Il and 4-I11.
WQF = g, x WQV. Conversion: to convert "cfs/mi%/in * ac-in" to "cfs" multiply by 1mi*/640ac.

Designer's Notes:
For Focal Point 4 (Pond 4P)

See attached Focal Point sizing sheet

NHDES Alteration of Terrain Last Reviewed: August 2017
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NEW HAMPSHIRE AOT PROJECTS

1. Determine FocalPoint bed area (minimum 174 sf/acre of Impervious area - ex: 0.2 acres = 35 sf)
See step 2 to determine if minimum size is appropriate.

+ Tributary impervious area: = _0.86 ac(A)
+ Tributary pervious area: = 0.8 ac(B)
+ Minimum FocalPoint bed area required: = ((Ax 1.0) + (B x 0.4)) * 174 = 204 of
» FocalPoint bed area provided: = 210 sf
+ Dimensions of proposed FocalPoint: = 5 ftx 42 ft

2. Model a Type H & 1l 24-hr rainfail event that generates the water quality volume to demonstrate that
the entire storm volume is treated prior to activation of the overflow (typically set at 6 - 12 in above the
muich). Note: a 1.2 - 1.3 in rainfall event usually generates 1.0 in of runoff.

Contact ACF for a sample HydroCAD nede.

+ Water quality volume (WQv) goal: = 3107 f3

+ Type Il & il 24-hr rainfall depth to generate WQv: = 120 in

+ Temporary storage depth provided: = 10 jn
- (typlcally 6 - 12 in)

- Temporary storage volume provided at above depth: = e 437 fe3

* Peak ponding depth from Type Ill 24-hr storm event: = 0jn

3. Size the Harco PVC domed overflow riser.
Note: ACF recommends installation of a Fabco domed overflow filter kit for overflow protection.

« Domed overflow riser diameter: = 15 in
+ Rim elevation of overflow riser: = 458
{typically 6 - 12 in abave mulch surface)
« 6 in invert in elevation from FocalPoint: = 41.86
{typically 3 ft below mulch surface)
« _18 in invert out elevation: = - 4196

4. Flood control - peak flow attenuation of major storms
The treated flow and bypass flow can be routed to a detention system such as an open pond or a subsurface
solution like an expanded R-Tank system. (contact ACF for additional information on designing expanded
R-Tank systems)

5. Prepare a landscape plan for the FocalPoint bed area
6. Design review and installation oversight by manufacturer’s representative
« The design has been reviewed by ACF Environmental
+ Engineer will coordinate installation inspection with ACF Environmental 4]

Contact Rob Woodman - Senior Stormwater Engineer
Cell: 207.272.4431 | Email: rwoodman@acfenv.com
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o Symidry for Pond 4P: Focal Point 4

[87] Warning: Oscillations. may-requiré smaller dt or Finer Routing (severity=4)

Inflow Area = - 1.641 ac, 52.47% Impervious, Inflow Depth > 0.57" for Focal Point WQF event
Inflow = 1.01cfs @ 12.09 hrs, Volume= 0.078 af

Outflow = 0.86cfs @ 12.14 hrs, Volume= 0.078 af, Atten=15%, Lag= 3.1 min
Primary = 0.86cfs @ 12.14 hrs, Volume= 0.078 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs / 3
Peak Elev=44.35' @ 12.14 hrs Surf.Area= 371 sf Storage= 92 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.4 min ( 779.5 - 779.1 )

Volume Invert Avail.Storaue  Storace Description
#1 42.75' 145 cf 5.00'W x 42.00'L. x 2.25'H Focal Point Z=1.0
726 cf Overall x 20.0% Voids
#2 45.00' 1,437 ¢t Surface Bowl (Prismatic) Listed below (Recalc)
1,682 cf Total Available Siorage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
45.00 210 * 0 0
46.00 735 473 473
47.00 1,193 964 1,437
Device Routing Invert Outlet Devices
#1  Primary 41,96 15.0" Round Culvert

L=180.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Qutlet Invert=41.96'/ 38.75' S= 0.0178"'/' Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area=1.23 sf

#2 Device 3 42.75' 100.000 in/hr Exfiltration over Surface area  Phase-In= 0.10'
#3 Device 1 41.9¢" 6.0" W x6.0" H Vert. Orifice/Grate C= 0.600

Limited to weir flow at low heads
#4 Device 1 45.80" 15.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads

Primary OutFlow Max=0.85 cfs @ 12.14 hrs HW=44.31" TW=38.96' (Dynamic Tailwater)
T1=Culvert (Passes 0.85 cfs of 6.13 cfs potential flow)
=Orifice/Grate (Passes 0.85 cfs of 1.75 cfs potential flow)
=Exfiltration (Exfiltration Controls 0.85 cfs)
=Oriflce/Grate ( Controls 0.00 cfs)




@ @ @ GOVE ENVIRONMENTAL SERVICES, INC.

SITE-SPECIFIC SOIL SURVEY REPORT
375 Banfield Road
Portsmouth, NH
GES # 2020032

1. MAPPING STANDARDS

Site-Specific Soil Mapping Standards for New Hampshire and Vermont. SSSNNE Special
Publication No. 3, Version 5.0, December 2017. This map product is within the technical
standards of the National Cooperative Soil Survey. It is a special product, intended for
the submission to NH DES Alteration of Terrain. It was produced by a professional soil
scientist and is not a product of the USDA Natural Resource Conservation Service.

Hydrologic Soil Group was determined using SSSNNE Special Publication No. 5, Ksat
Values for New Hampshire Soils, September 2009.

High Intensity Soil Survey (HISS) Symbols were determined using SSSNNE Special
Publication No. 1, High Intensity Soil Maps for New Hampshire, December 2017.

2. DATE SOIL MAP PRODUCED
Field work conducted on 20 July 2020.

Test pits by Jones & Beach on April 8, 2020, were used to assist in the preparation of the
soil map.

3. GEOGRAPHIC LOCATION AND SIZE OF SITE

Approximately 16 acres. Tax map 266, Lot 7. The site is located in Portsmouth, NH.

4. PURPOSE OF THE SOIL MAP

The preparation of this map was requested by Jones & Beach Engineers. The purpose
was to meet the requirements of NH Alteration of Terrain. Also provided is a conversion
to HISS map units is in the Soil Identification Legend.

5. SOIL IDENTIFICATION LEGEND

This map product is within the technical standards of the National Cooperative Soil Survey. It is
a special purpose product, intended for infiltration requirements by the NH DES Alteration of
Terrain Bureau. It was produced by a professional soil scientist, and is not a product of the
USDA Natural Resources Conservation Service.

8 Continental Dr Bldg 2 Unit H, Exeter, NH 03833-7526
Ph (603) 778 0644 / Fax (603) 778 0654
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The site specific soil survey field work was conducted 07-20-2020 and was prepared by James P.
Gove, CSS # 004, Gove Environmental Services, Inc. The survey area is located on Banfield
Road, Portsmouth, NH.

Soils were identified with the New Hampshire State-wide Numerical Soils Legend, USDA
NRCS, Durham, NH. Issue # 10, January 2011. The numeric legend was amended to identify
the correct soil components of the complex.

Hydrologic Soil Group from Ksat Values for New Hampshire Soils, Society of Soil Scientists of
New England, Special Publication No. 5, September, 2009.

Hydrologic soil groups were estimated for disturbed soil map units 100, 100H, 400. 599. 900.

SSSM SYM. SSS MAP NAME HISS SYM. HYDROLOGIC SOIL GRP.
38 Eldridge fsl 343 C

100 Udorthents, wet substratum 363 C

100H Udorthents, wet substratum, hydric 563 D

115 Scarboro muck 643 D

400 Udorthents, gravelly 161 A

510 Hoosic gsl 111 A

538 Squamscott sl 543 C

599 Urban Land — Hoosic Complex 761/161 D/A

900 Endoaquents, gravelly 561 D

fsl = fine sandy loam gsl = gravelly sandy loam

SLOPE PHASE:
0-8% B 8-15% C 15-25% D
25%+ E

Note: Map symbols 100, 100H, 400, 599, and 900 represent man-disturbed areas that were excavated,
filled or graded.

SLOPE PHASE:
0-8% B 8-15% C 15-25% D
25%+ E

6. SOIL MAP UNIT DESCRIPTIONS

GCES



ELDRIDGE FSL (38) IS A SOIL THAT HAS DEVELOPED WITH LOAM OR
SANDY OVERLAYING SILTS AND CLAYS. Based upon the test pits, the depth to
seasonal high water table is 18” to 24, The mineral restrictive layer of silt loam begins
at the same depth as the estimated seasonal high water table.

UDORTHENTS, WET SUBSTRATUM (100) AND UDORTHENTS, WET
SUBSTRATUM, HYDRIC (100H) REPRESENT MAP UNITS WHERE FILL WAS
PLACED OVER HYDRIC SOILS. The map unit 100 is no longer wetland, but have
wetland soils buried 2 to 3 feet below the soil surface. Some of the fill was non-soil
debris. The map unit 100H represents similar disturbance of filling, but is still wetlands
with hydric soils near the surface (see photo below).

GCES



SCARBORO MUCK (115B) IS LOCATED ON THE LARGE, FLAT WETLAND
AREA THAT LIES TO THE SOUTH OF THE PROPERTY. It appears that some of the
muck areas were filled in the distant past (see 100 and 100H). There is over 16 inches
of sapric organic over the underlying mineral soils (see photo below).

UDORTHENTS, GRAVELLY REPRESENT THE GRAVEL PIT THAT WAS
PRESENT ON THE SITE. This is a shale dominated area that was excavated and
graded. Along the northern boundary is a cut face that shows the depth of the original
pit. The gravel material came from the Hoosic soil area that is still present. The soil
boundary of this unit is intermixed with the Eldridge and would expect inclusions of each
within the other map unit (see photo below).

GCES



HOOSIC GRAVELLY SANDY LOAM (510) IS FOUND IN THE HILL ON THE
EASTERN PORTION OF THE SIRE. While much of the topsoil was removed from
these map units, the basic substratum is still intact, with sandy textures, shale rock
fragments and extremely deep water tables (see photo below).

SQUAMSCOTT FINE SANDY LOAM (538) REPRESENTS THE OTHER NATURAL
WETLAND ON THE SITE. These are poorly drained soils with loam/sand textures over
silt/clay textures. The seasonal water table is at the surface, but does drop over the course
of the summer,

GCES
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URBAN LAND — HOOSIC COMPLEX (599) REPRESENTS AREAS OF BUILDING
AND PAVEMENT OVER THE EXCAVATED PIT AREA. Much of this map unit is
impervious, but the soils around the impervious areas have the sand shale material of the
original pit area.

ENDOAQUENTS, GRAVELLY (900) IS AN AREA OF EXCAVATION THAT HAS
DEVELOPED INTO A WETLAND. This area is at the base of the cut face of the pit
and captures water during the spring. It has a pipe outlet. The area has a short
hydroperiod but, by definition in the soil standards, has a hydrologic soil group of D (see
photo below).

RESPONSIBLE SOIL SCIENTIST

James P. Gove, C.S.S. #004

GES



OTHER DISTINGUISHING FEATURES OF SITE

It is clear that a significant amount of soil disturbance took place on the site. The entire
top of the hill was flattened and graded. Some of the side slopes are spoil piles or steep
excavated or filled areas. In the southern portion of the site, fill was placed over wetlands
years ago. Some of the trees on the fill are 60 years old. The fill was not clean but had
non-soil material mixed in (see photo

below).

LIMITING INCLUSIONS

Obviously this is a mixed site of soil disturbance from man. Due to the disturbance,
expectations of soils from one map unit will be found in another map unit. The only true
clean map units are the wetlands that were flagged and located, and that is only for the
natural wetland areas. The disturbed wetland areas (110H) has mounds of debris within
the map units.

GES



10.  SPECIAL FEATURE SYMBOLS

None used

07-23-2020

GES
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City of Portsmouth, New Hampshire

Site Plan Application Checklist

This site plan application checklist is a tool designed to assist the applicant in the planning process and for preparing the application for Planning
Board review. A pre-application conference with a member of the planning department is strongly encouraged as additional project information may
be required depending on the size and scope. The applicant is cautioned that this checklist is only a guide and is not intended to be a complete list of
all site plan review requirements. Please refer to the Site Plan review regulations for full details.

Applicant Responsibilities (Section 2.5.2): Applicable fees are due upon application submittal along with required attachments. The application shall
be complete as submitted and provide adequate information for evaluation of the proposed site development. Waiver requests must be submitted
in writing with appropriate justification.

Name of Owner/Applicant: Banfield Realty, LLC Date Submitted: 12/30/2020

Phone Number: (603) 479-3666 E-mail: rob@graham-consult.com

Site Address: 375 Banfield Road Map: 266 Llot:_ 7

Zoning District: _ Industrial Lot area: 651,747 gq.ft.

Application Requirements

Required Items for Submittal Item Location Waiver
(e.g. Page or Requested
Plan Sheet/Note #)
Fully executed and signed Application form. N/A
(2.5.2.3)

All application documents, plans, supporting documentation and N/A
other materials provided in digital Portable Document Format (PDF).
(2.5.2.8)

Site Plan Review Application Required Information
Required Items for Submittal Item Location Waiver

(e.g. Page/line or Requested

Plan Sheet/Note #)

Statement that lists and describes “green” building components and
systems.

(2.5.3.1A)

Gross floor area and dimensions of all buildings and statement of
uses and floor area for each floor.

(2.5.3.1B)

Tax map and lot number, and current zoning of all parcels under Site
Plan Review.

(2.5.3.1C)

Owner’s name, address, telephone number, and signature. Name,
address, and telephone number of applicant if different from owner.
(2.5.3.1D)

Site Plan Application Checklist/April 2019 Page 1 of 7




Site Plan Review Application Required Information

Required Items for Submittal

Item Location
(e.g. Page/line or
Plan Sheet/Note #)

Waiver
Requested

Names and addresses (including Tax Map and Lot number and
zoning districts) of all direct abutting property owners (including
properties located across abutting streets) and holders of existing
conservation, preservation or agricultural preservation restrictions
affecting the subject property.

(2.5.3.1E)

COVER SHEET

N/A

Names, addresses and telephone numbers of all professionals
involved in the site plan design.
(2.5.3.1F)

COVER SHEET

List of reference plans.
(2.5.3.1G)

List of names and contact information of all public or private utilities
servicing the site.
(2.5.3.1H)

COVER SHEET

Site Plan Specifications

Required Items for Submittal

Item Location
(e.g. Page/line or
Plan Sheet/Note #)

Waiver
Requested

Full size plans shall not be larger than 22 inches by 34 inches with
match lines as required, unless approved by the Planning Director.
Submittals shall be a minimum of 11 inches by 17 inches as specified
by Planning Dept. staff. (2.5.4.1A)

Required on all plan
sheets

N/A

Scale: Not less than 1 inch = 60 feet and a graphic bar scale shall be
included on all plans.
(2.5.4.1B)

Required on all plan
sheets

N/A

GIS data should be referenced to the coordinate system New
Hampshire State Plane, NAD83 (1996), with units in feet.
(2.5.4.1C)

N/A

Plans shall be drawn to scale.
(2.5.4.1D)

Required on all plan
sheets

N/A

Plans shall be prepared and stamped by a NH licensed civil engineer.
(2.5.4.1D)

ALL SHEETS

N/A

Wetlands shall be delineated by a NH certified wetlands scientist
and so stamped. (2.5.4.1E)

Cl

N/A

Title (name of development project), north point, scale, legend.
(2.5.4.2A)

COVER SHEET

N/A

Date plans first submitted, date and explanation of revisions.
(2.5.4.2B)

ALL SHEETS

N/A

Individual plan sheet title that clearly describes the information that
is displayed.
(2.5.4.2C)

Required on all plan
sheets

N/A

R

Source and date of data displayed on the plan.
(2.5.4.2D)

N/A

Site Plan Application Checklist/April 2019
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Site Plan Specifications

Required Items for Submittal Item Location Waiver

(e.g. Page/line or Requested
Plan Sheet/Note #)
A note shall be provided on the Site Plan stating: “All conditions on N/A
this Plan shall remain in effect in perpetuity pursuant to the C2 NOTE #15
requirements of the Site Plan Review Regulations.”
(2.5.4.2E)

Plan sheets submitted for recording shall include the following
notes:

a. “This Site Plan shall be recorded in the Rockingham County
Registry of Deeds.” C2 NOTES #16 & 17
“All improvements shown on this Site Plan shall be
constructed and maintained in accordance with the Plan by
the property owner and all future property owners. No
changes shall be made to this Site Plan without the express
approval of the Portsmouth Planning Director.”

(2.13.3)
Plan sheets showing landscaping and screening shall also include the
following additional notes:

a. “The property owner and all future property owners shall be
responsible for the maintenance, repair and replacement of
all required screening and landscape materials.”

“All required plant materials shall be tended and maintained
in a healthy growing condition, replaced when necessary, 20, & 21
and kept free of refuse and debris. All required fences and
walls shall be maintained in good repair.”
“The property owner shall be responsible to remove and
replace dead or diseased plant materials immediately with
the same type, size and quantity of plant materials as
originally installed, unless alternative plantings are
requested, justified and approved by the Planning Board or
Planning Director.”

(2.13.4)

L1l NOTES # 19,

Site Plan Application Checklist/April 2019 Page 3 of 7




Site Plan Specifications — Required Exhibits and Data
Required Items for Submittal Item Location Waiver

(e.g. Page/line or Requested
Plan Sheet/Note #)

1. Existing Conditions: (2.5.4.3A)

a. Surveyed plan of site showing existing natural and built features; Cl

b. Zoning boundaries; Cl

c. Dimensional Regulations;

C1l
d. Wetland delineation, wetland function and value assessment; c1

M| X X N

e. SFHA, 100-year flood elevation line and BFE data.

2. Buildings and Structures: (2.5.4.3B)

a. Plan view: Use, size, dimensions, footings, overhangs, 1st fl.
elevation;
Elevations: Height, massing, placement, materials, lighting,
facade treatments;

c. Total Floor Area;

d. Number of Usable Floors;

O0X O O

e. Gross floor area by floor and use.

3. Access and Circulation: (2.5.4.3C)

a. Location/width of access ways within site;

b. Location of curbing, right of ways, edge of pavement and
sidewalks;
Location, type, size and design of traffic signing (pavement
markings);
Names/layout of existing abutting streets;

Driveway curb cuts for abutting prop. and public roads;

2| P | P |

If subdivision; Names of all roads, right of way lines and
easements noted;

g. AASHTO truck turning templates, description of minimum vehicle
allowed being a WB-50 (unless otherwise approved by TAC).

4. Parking and Loading: (2.5.4.3D)

a. Location of off street parking/loading areas, landscaped
areas/buffers;
b. Parking Calculations (# required and the # provided).

Bd

X

5. Water Infrastructure: (2.5.4.3E)

a. Size, type and location of water mains, shut-offs, hydrants &
Engineering data;
b. Location of wells and monitoring wells (include protective radii).

6. Sewer Infrastructure: (2.5.4.3F)

a. Size, type and location of sanitary sewage facilities & Engineering
data.

7. Utilities: (2.5.4.3G)

a. Thesize, type and location of all above & below ground utilities;

b. Size type and location of generator pads, transformers and other
fixtures.

Site Plan Application Checklist/April 2019 Page 4 of 7




Site Plan Specifications — Required Exhibits and Data

Required Items for Submittal Item Location Waiver

(e.g. Page/line or Requested
Plan Sheet/Note #)

Solid Waste Facilities: (2.5.4.3H)

a. The size, type and location of solid waste facilities. C2

Storm water Management: (2.5.4.31)

a. The location, elevation and layout of all storm-water drainage.

. Outdoor Lighting: (2.5.4.3))

a. Type and placement of all lighting (exterior of building,
parking lot and any other areas of the site) and;
b. photometric plan.
. Indicate where dark sky friendly lighting measures have
been implemented. (10.1)
. Landscaping: (2.5.4.3K)

a. ldentify all undisturbed area, existing vegetation and that
which is to be retained;
b. Location of any irrigation system and water source.

. Contours and Elevation: (2.5.4.3L)

a. Existing/Proposed contours (2 foot minimum) and finished
grade elevations.
. Open Space: (2.5.4.3M)

a. Type, extent and location of all existing/proposed open space.

. All easements, deed restrictions and non-public rights of
ways. (2.5.4.3N)

. Location of snow storage areas and/or off-site snow
removal. (2.5.4.30)

. Character/Civic District (All following information shall be
included): (2.5.4.3Q)
a. Applicable Building Height (10.5A21.20 & 10.5A43.30);

b. Applicable Special Requirements (10.5A21.30);

c. Proposed building form/type (10.5A43);

Proposed community space (10.5A46).

Site Plan Application Checklist/April 2019 Page 5 of 7




Other Required Information

Required Items for Submittal Item Location Waiver
(e.g. Page/line or Requested
Plan Sheet/Note #)

Traffic Impact Study or Trip Generation Report, as required.

(Four (4) hardcopies of the full study/report and Six (6) summaries to be
submitted with the Site Plan Application) (3.2.1-2)

Indicate where Low Impact Development Design practices have
been incorporated. (7.1)

Indicate whether the proposed development is located in a wellhead
protection or aquifer protection area. Such determination shall be
approved by the Director of the Dept. of Public Works. (7.3.1)
Indicate where measures to minimize impervious surfaces have
been implemented. (7.4.3)

Calculation of the maximum effective impervious surface as a
percentage of the site. (7.4.3.2)

Stormwater Management and Erosion Control Plan.

(Four (4) hardcopies of the full plan/report and Six (6) summaries to be
submitted with the Site Plan Application) (7.4.4.1)

Provided by
Steven Pernaw

DRAINAGE REPORT

NOT LOCATED IN
EITHER

Final Site Plan Approval Required Information

Required Items for Submittal Item Location Waiver
(e.g. Page/line or Requested
Plan Sheet/Note #)

All local approvals, permits, easements and licenses required,
including but not limited to:
a. Waivers;
Driveway permits;
Special exceptions;
Variances granted;
Easements;
. Licenses.
(2.5.3.2A)
Exhibits, data, reports or studies that may have been required as
part of the approval process, including but not limited to:
a. Calculations relating to stormwater runoff;
b. Information on composition and quantity of water demand
and wastewater generated;
Information on air, water or land pollutants to be
discharged, including standards, quantity, treatment
and/or controls;
Estimates of traffic generation and counts pre- and post-
construction;
Estimates of noise generation;
A Stormwater Management and Erosion Control Plan;
Endangered species and archaeological / historical studies;
. Wetland and water body (coastal and inland) delineations;
i. Environmental impact studies.
(2.5.3.2B)

Site Plan Application Checklist/April 2019 Page 6 of 7




Final Site Plan Approval Required Information

Required Items for Submittal Item Location
(e.g. Page/line or
Plan Sheet/Note #)

Waiver
Requested

A document from each of the required private utility service
providers indicating approval of the proposed site plan and
indicating an ability to provide all required private utilities to the PENDING
site.
(2.5.3.2D)

A list of any required state and federal permit applications required
for the project and the status of same.
(2.5.3.2E)

c2
PERMITS PENDING

eph Corcnati

Applicant’s Signature: j

12/29/2020

Site Plan Application Checklist/April 2019
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