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1.0 OVERVIEW

1.1 INTRODUCTION

The purpose of this drainage report is to provide a detailed review of the stormwater runoff, both quality and
guantity, as it pertains to the existing and proposed developed conditions. The report will show by means of
narrative, calculations and exhibits that appropriate best management practices have been used to mitigate the
impacts from the proposed development. The report will demonstrate that there is no increase in total peak rate
of runoff from the site for all design storm events. The following table illustrates that an overall peak reduction
of the site as a whole is achieved.

Peak Discharge
Design Storm Pre-Development Post-Development Change
(cfs) (cfs) (cfs)
SP1
2-year 0.0 0.0 -0.0
10-year 0.0 0.0 -0.0
25-year 0.0 0.0 -0.0
50-year 0.2 0.0 -0.2
SP2
2-year 0.0 0.0 -0.0
10-year 0.1 0.0 -0.1
25-year 04 0.0 -04
50-year 0.8 0.0 -0.8
Peak Volume
Design Storm Pre-Development Post-Development Change
(cf) (cf) (cf)
SP1
2-year 0 0 0
10-year 154 0 -154
25-year 964 0 -964
50-year 2,251 0 -2,251
SP2
2-year 160 0 -160
10-year 1,121 3 -1,118
25-year 2,324 43 -2,281
50-year 3,710 119 -3,591

civil engineers ¢ structural engineers ¢ land surveyors ¢ environmental consultants® landscape architects
www.allenmajor.com



Self-Storage Facility A&M Project # 2047-04
15 Chester Turnpike Stormwater Management Plan
Allenstown, NH May 1, 2018

1.2 SITE LOCATION AND DESCRIPTION

The proposed parcel that is the focus of this study is identified on the Town of Allenstown Tax Map 109 as Lot
28. The total land area for the development is 2.57 acres or 112,093+ square feet. The proposed site
development would convert a currently vacant property into a Self-Storage Facility.

The existing terrain scheduled for disturbance is flat to moderately sloping undeveloped woodland and brush.
There is a portion of the lot that is existing gravel cover in the southern corner of the parcel. Currently,
stormwater exits the site at two locations. The first, being a low point along the Chester Turnpike frontage and
the second being a low point along the northeastern property line.

The disturbance area is approximately 95,000+/- square feet for the improvements to the site and associated
drainage systems. This disturbance includes operations associated with the construction of the site. According
to The Soil Survey of Merrimack and Belknap Counties, New Hampshire, the predominate soils of the site are
identified by the US Department of Agricultural (USDA) Natural Resources Conservation Service (NRCS) as
313A Deerfield fine sandy loam and 699B Urban Land. For the purposes of the drainage analysis the
Hydrological Soil Group was determined to be an “A” rating based upon the Web Soil Survey data.

The methodology is NRCS; TR-20, Type Il rainfalls (2, 10, 25 & 50-year events). The Town of Allenstown
Permanent (Post-Construction) Stormwater Management Ordinance requires infiltration practices to be designed
to convey a minimum of a 10-year storm event without overtopping. The infiltration BMPs proposed have been
designed to convey a 50-year storm event without overtopping. With the installation of these infiltration BMPs
the required post-development peak flow rates and total runoff volumes have been met. All pertinent
calculations represented in the following pages were developed utilizing HydroCAD Stormwater modeling
software.

A stormwater analysis has been performed for two project site situations. The first analysis consists of the
existing site conditions and the second consists of the proposed site conditions. There are two study points
developed along the limits of the project boundaries where storm water runoff leaves the site. The study points
and contributing watersheds are further outlined in the accompanying text and calculations.

1.3 EXISTING SITE CONDITIONS

The existing terrain scheduled for disturbance is flat to moderately sloping undeveloped woodland and brush.
There are no buildings, parking, or landscaped areas located on site. Storm water runoff exits the site at two
points along the property. In order to exhibit no increase in runoff to these points, stormwater runoff flows were
analyzed at two specific “Study Points.” The included Existing Watershed Plan (EWP) outlines the boundaries
and contributing watershed for the Study Points.

1. Study Point 1: This study point is an existing low point along the Chester Turnpike frontage. This is the
collection point for Existing Watershed SP1. SP1 collects surface runoff from the eastern portion of the site and
is primarily woodland and brush.

2. Study Point 2: This study point models the remainder of the runoff exiting the site. The location of this
study point is along the south western property line. SP2 collects surface runoff from woodland and brush
ground cover however, there is an area of compacted gravel which drains to SP2.

civil engineers ¢ structural engineers ¢ land surveyors ¢ environmental consultants® landscape architects
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1.4 PROPOSED SITE CONDITIONS

The proposed site development would construct a Self-Storage Facility with approximately 34,290+/- square
feet of storage space. Although, there is an increase in impervious cover for the site, the peak rate of runoff
from the site will be mitigated through the installation of Stormcrete pervious concrete panels and Bioretention
areas at either end of the development. These infiltration BMPs are nontraditional and nonstructural. These
infiltration practices have been selected based upon the Town of Allenstown Permanent Stormwater
Requirements, (Section V.,B.,2., The use of nontraditional and/or nonstructural stormwater management
measures shall be implemented to the maximum extent practical.)

The disturbance area is approximately 95,000+/- square feet for the improvements to the site and associated

drainage systems. This disturbance includes operations associated with the construction of the site.
The reduction in runoff rate and volume is due to the installation of infiltration practices.

Site Data for Stormwater Modeling

The proposed site is comprised of approximately 84,483 square feet of impervious including pavement and
roofs. Rainfall data used for modeling the stormwater runoff was derived from the “Northeast Regional Climate
Center” Extreme Precipitation Tables. The storm events were broken down for the 2, 10, 25 & 50-year storms.

Hydraulic Study

A hydrologic study of the site was conducted in order to determine the impact of the proposed development on
the existing storm water runoff. The study determined the rates of runoff at the two study points discussed in
the existing condition analysis. The included Proposed Watershed Plan (PWP) outlines the boundaries and
contributing watershed for the Study Points.

1. Study Point 1: This study point is an existing low point along the Chester Turnpike frontage. With the
installation of infiltration practices the contributing area to this study point in much less than the existing model.
The only contributing area is subcatchment P-8. This subcatchment area is designed to be collected within the
Bioretention area in the front of the development. Both Bioretention areas have been designed to convey and
infiltrate up to a 50-year storm. Therefore, there will be no discharge to SP1. All of the Stormcrete systems
proposed have been designed to convey and infiltrate up to a 50-year storm. Therefore, these subcatchments will
not contribute to P-8.

2. Study Point 2: This study point models the remainder of the runoff exiting the site. The location of this
study point is along the south western property line. The Stormcrete systems and Bioretention areas proposed
have been designed to convey and infiltrate up to a 50-year storm. Therefore, the contributing area (P-10) to SP2
has been greatly reduced. The contributing subcatchment P-10 has a groundcover of woodland.

civil engineers ¢ structural engineers ¢ land surveyors ¢ environmental consultants® landscape architects
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2.0 DISCUSSION

21 METHODOLOGY

The peak discharge rates were determined using techniques and data found in the following:

1. HydroCAD® Storm water Modeling System by HydroCAD Software Solutions LLC, version 10.00-18. The
HydroCAD program was used to generate the runoff hydrographs for the watershed areas, to determine
discharge/stage/storage characteristics for the infiltration ponds, and to perform drainage routing and to combine
the results of the runoff hydrographs.

2. Soil Survey of Merrimack and Belknap Counties, New Hampshire by the United States Department of
Agriculture, Natural Resources Conservation Services (NRCS). Soil types and boundaries were obtained from
this reference.

2.2 PEAK DISCHARGE RATES

The stormwater runoff analysis of the existing and proposed conditions includes an estimation of the peak
discharge rate from various rainfall events. Peak discharge rates were developed using NRCS TR-20, Type Il
rainfalls. Further, the analysis has been prepared in accordance with the NH Stormwater Management Manual
and standard engineering practices. The peak discharge rate has been estimated for each watershed during the 2,
10, 25 and 50-year storm events consistent with the Town of Allenstown Permanent Stormwater Management
Requirements.

The stormwater runoff model shows that the proposed site design results in no increase to the total rate of runoff
during all storm events. This is accomplished through the installation and use of Stormcrete infiltration systems
and Bioretention infiltration areas proposed at either end of the proposed development. The following table
provides a summary of the estimated peak discharge rates for each study point during each of the design storm
events. The HydroCAD worksheets are included in the Existing and Proposed Drainage Calculations section of
this report. All Study points have shown a decrease in flow in Post Development verses Pre-Development.

Peak Discharge
Design Storm Pre-Development Post-Development Change

(cfs) (cfs) (cfs)

SP1
2-year 0.0 0.0 -0.0
10-year 0.0 0.0 -0.0
25-year 0.0 0.0 -0.0
50-year 0.2 0.0 -0.2

SP2
2-year 0.0 0.0 -0.0
10-year 0.1 0.0 -0.1
25-year 0.4 0.0 -0.4
50-year 0.8 0.0 -0.8
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2.3 NONSTRUCTURAL DRAINAGE SYSTEM

A nonstructural and nontraditional drainage system is proposed in accordance with the Town of Allenstown’s
Permanent (Post-Construction) Stormwater Management Ordinance (Article XXV). A nonstructural design has
been achieved by the use of Bioretention infiltration areas and Stormcrete precast modular porous concrete
panels.

2.4 PERFORMANCE STANDARDS

Stormwater performance standards have been implemented as part of the overall stormwater management plan
for the proposed development. The goal of these standards is to improve water quality and protect the waters of
New Hampshire from adverse impacts due to development. The performance standards are met by
implementing appropriate Best Management Practices (BMPs). BMPs were designed in accordance with the NH
Stormwater Management Manual and Env.Wq. 1500. See Appendix Section 5 for water quality, recharge to
groundwater, and 72-hour drawdown calculations.

BMPs implemented in the design include:
e  Stormcrete™ Precast Modular Porous Concrete
e Bioretention System
e  Specific maintenance schedule

civil engineers ¢ structural engineers ¢ land surveyors ¢ environmental consultants® landscape architects
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2.5 OPERATION AND MAINTENANCE PLAN

General Information

Allen & Major Associates, Inc. has prepared the following Operation and Maintenance Plan for the Self-Storage
project located at 15 Chester Turnpike, Allenstown, NH. The plan is broken down into the following major
sections. The first section gives general information about ownership and responsibility (General Information).
The next section describes the erosion and sediment control measures used during construction (Construction
Period). The third section describes the long-term pollution prevention measures (Long Term Pollution
Prevention Plan). The fourth section describes the proposed pervious concrete and bioretention areas (Facilities
Description). The last section describes the maintenance requirements for the pervious concrete and Bioretention
area (Maintenance Plan).

Contact Information

Stormwater Management System Owner: 201 Highland, LLC
679 First NH Turnpike
Northwood, NH 03261

Notification Procedures for Change of Responsibility for O&M

The Stormwater Management System (SMS) for this project is owned by 201 Highland, LLC. The owner shall
be legally responsible for the long-term operation and maintenance of this SMS as outlined in this Operation and
Maintenance (O&M) Plan. Should ownership of the SMS change, the owner will continue to be responsible
until the succeeding owner shall notify the Town that the succeeding owner has assumed such responsibility.
Upon subsequent transfers, the responsibility shall continue to be that of transferring owner until the transferee
owner notifies the Town of Allenstown of its assumption of responsibility.

In the event the SMS will serve multiple lots/owners, such as the subdivision of the existing parcel, the owner(s)
shall establish an association or other legally enforceable arrangements under which the association or a single

party shall have legal responsibility for the operation and maintenance of the entire SMS.

Construction Period

1. Contact and meet with the Town of Allenstown Road Agent at least two (2) weeks prior to start of
construction.
2. Install the tubular sediment barriers and stabilized construction access as shown on the enclosed Erosion

and Sediment Control Plan.

3. Site access shall be achieved only from the designated stabilized construction entrance.

4. All erosion control measures shall be inspected weekly and after all rainfall events, and shall be
maintained, repaired or replaced as required or at the direction of the owner’s engineer, or the Town’s
Engineer.

5. Inspections shall be self-inspections with documentation maintained on site and available upon request.

6. Sediment accumulation up-gradient of the hay bales and silt fence greater than 6” in depth shall be
removed and disposed of in accordance with all applicable regulations.

7. If it appears that sediment is exiting the site, silt sacks shall be installed in all catch basins adjacent to the
site. Sediment accumulation on all adjacent catch basin inlets shall be removed and the silt sack replaced
if torn or damaged.

civil engineers ¢ structural engineers ¢ land surveyors ¢ environmental consultants® landscape architects
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8. The contractor shall comply with the General and Erosion Notes as shown on the Site Development Plans.

Post-Development Activities

1.

10.

11.

Upon completion of all terrain alteration activities that direct stormwater to a particular practice, the
responsible party (ies) shall initiate the O&M activities.

If silt sacks have been installed in catch basins adjacent to or within the site, these shall be removed prior
to site occupancy. Sediment shall be disposed of in accordance with State and local requirements.

Paved Areas — Paved areas should be swept as part of the routine site maintenance. Pavement sweeping is
an excellent source control for sedimentation to the existing drainage system and is typically performed in
the spring of each year following the snow melt.

Salt and sand for de-icing on the paved areas during the winter months shall be limited to the minimum
amount practicable.

All sediments removed from site drainage facilities shall be disposed of properly, and in accordance with
applicable local and state regulations.

All vegetated areas on the site shall be stabilized and maintained to control erosion. Any disturbed areas
shall be re-seeded as soon as practicable.

Work within any drainage structures shall performed in accordance with the latest OSHA regulations, and
only by individuals with appropriate OSHA certification.

Maintenance Responsibilities - All post-construction maintenance activities shall be documented and kept
on file and made available to the proper Town and State authorities upon request. The responsible party
will be responsible for preparing a yearly log and report.

If ownership of the property is transferred, the new owner(s) shall become the responsible party (ies).

The responsible party shall perform annual site inspections which must document a review of stormwater
flow paths, condition of any sediment or contaminant control devices, water quality notations, corrective
actions and any time frames if unacceptable water quality runoff is noted, and the name and position of
the inspector. All records of the inspections must be made available to the Town upon request.

As soon as any person responsible for a facility, site, activity, or operation has information of any known
or suspected release of pollutants or non-stormwater discharges which are resulting or may result in illicit
discharges or pollutants discharging into stormwater, the Town of Allenstown’s municipal storm system,
state waters, or waters of the United States, said person shall take all necessary steps to ensure the
discovery, containment, and cleanup of such release as to minimize the effects of the discharge. (If said
individual is not competent to assess, contain, or clean-up, that person shall immediately notify another
competent individual or firm.) If the substance poses an immediate health or safety concern, the Town of
Allenstown Emergency Services must immediately be notified. If the substance does not pose an
immediate concern, the Town of Allenstown Board of Health should be notified. This notification should
be made as soon as possible, however, no later than twenty-four (24) hours post event. This notification
does not preclude and must be made in addition to any Federal or State required notifications. The site
operator/owner must be aware that discharges such as treated swimming pool water are not allowed
discharges unless appropriate measures have been taken to reduce the treatment chemical concentrations
in the water.

civil engineers ¢ structural engineers ¢ land surveyors ¢ environmental consultants® landscape architects
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Long Term Pollution Prevention Plan

The Town of Allenstown requires that a Long-Term Pollution Prevention Plan (LTPPP) be prepared and
incorporated as part of the Operation and Maintenance of the Stormwater Management System. The purpose of
the LTPPP is to identify potential sources of pollution that may affect the quality of stormwater discharges, and
to describe the implementation of practices to reduce the pollutants in stormwater discharges. The following
items describe the source control and proper procedures for the LTPPP.

Housekeeping

The proposed site development has been designed to maintain a high level of water quality treatment for all
stormwater discharge and groundwater. An Operation and Maintenance (O&M) plan has been prepared and is
included in this section of the report. The Owner (or its designee) is responsible for adherence to the O&M plan
in a strict and complete manner.

Storing of Materials and Waste Products
There are no proposed exterior (un-covered) storage areas. No waste products are to be stored on-site.

Vehicle Washing

Outdoor vehicle washing has the potential to result in high loads of nutrients, metals, and hydrocarbons during
dry weather conditions, as the detergent-rich water used to wash the grime off the vehicle enters the stormwater
drainage system. The proposed project does not include any designated vehicle washing areas, nor is it expected
that any vehicle washing will take place on-site. Resident car washing or charity car wash fundraisers are not
anticipated at this site and would not be allowed.

Maintenance of Lawns, Gardens and other Landscaped Areas

It should be recognized that this is a general guideline towards achieving high quality and well groomed
landscaped areas. The grounds staff / landscape contractor must recognize the shortcomings of a general
maintenance plan such as this and modify and/or augment it based on weekly, monthly, and yearly observations.
In order to assure the highest quality conditions, the staff must also recognize and appreciate the need to be
aware of the constantly changing conditions of the landscaping and be able to respond to them on a proactive
basis. No trash or landscape debris (including lawn clippings) shall be stored or dumped within the landscaped
or naturalized areas.

Fertilizer

Maintenance practices should be aimed at reducing environmental, mechanical and pest stresses to promote
healthy and vigorous growth. When necessary, pest outbreaks should be treated with the most sensitive
control measures available. Synthetic chemical controls should be used only as a last resort to organic and
biological control methods. Fertilizer, synthetic chemical controls and pest management applications (when
necessary) shall be performed only by licensed applicators in accordance with the manufacturer’s label
instructions when environmental conditions are conducive to controlled product application.

Only slow-release organic fertilizers should be used in the landscaped areas to limit the amount of nutrients
that could enter downstream resource areas. Fertilization of developed areas on site will be performed
within manufacturers labeling instructions and shall not exceed an NPK ratio of 1:1:1 (i.e. Triple 10
fertilizer mix), considered a low nitrogen mixture. Additionally, the fertilizer will include a slow release
element.

Suggested Aeration Program

In-season aeration of lawn areas is good cultural practice and is recommended whenever feasible. It should
be accomplished with a solid thin tine aeration method to reduce disruption to the use of the area. The depth
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of solid tine aeration is similar to core type but should be performed when the soil is somewhat drier for a
greater overall effect.

Depending on the intensity of use, it can be expected that all landscaped lawn areas will need aeration to
reduce compaction at least once per year. The first operation should occur in late May following the spring
season. Methods of reducing compaction will vary based on the nature of the compaction. Compaction on
newly established landscaped areas is generally limited to the top 2-3" and can be alleviated using hollow
core or thin tine aeration methods.

Landscape Maintenance Program Practices:

Lawn

Mow a minimum of once a week in spring, to a height of 2” to 2 1/2”” high. Mowing should
be frequent enough so that no more than 1/3 of grass blade is removed at each mowing.
The top growth supports the roots; the shorter the grass is cut, the less the roots will grow.
Short cutting also dries out the soil and encourages weeds to germinate.

Mow approximately once every two weeks from July 1st to August 15" depending on lawn
growth.

Mow on a ten-day cycle in fall, when growth is stimulated by cooler nights and increased
moisture.

Do not remove grass clippings after mowing.

Keep mower blades sharp to prevent ragged cuts on grass leaves, which cause a brownish
appearance and increase the chance for disease to enter a leaf.

Shrubs

Mulch not more than 3” depth with shredded pine or fir bark.

Hand prune annually, immediately after blooming, to remove 1/3 of the above-ground
biomass (older stems). Stem removals to occur within 6” of the ground to open up shrub
and maintain two-year wood (the blooming wood).

Fertilize with %2 Ib. slow-release fertilizer (see above section on Fertilizer) every second
year.

Hand prune evergreen shrubs only as needed to remove dead and damaged wood and to
maintain the naturalistic form of the shrub. Never mechanically shear evergreen shrubs.

Trees

Provide aftercare for new tree plantings for the first three years.
Do not fertilize trees, it artificially stimulates them (unless tree health warrants).

Water once a week for the first year; twice a month the second, once a month the third
year.

Prune trees on a four-year cycle.

Management of Deicing Chemicals and Snow

Snow shall only be stockpiled on site within the snow storage areas depicted on the layout plan. If the stockpiles
of snow do not fit within the designated areas, then snow will be disposed off-site. It will be the responsibility
of the snow removal contractor to properly dispose of transported snow according to the Town of Allenstown
and NHDES. It will be the responsibility of the snow removal contractor to follow these guidelines and all
applicable laws and regulations.

The owner (or its designee) will be responsible for the clearing of the building entrances. The Owner may be
required to use a de-icing agent such as potassium chloride to maintain a safe walking surface; however, these

civil engineers ¢ structural engineers ¢ land surveyors ¢ environmental consultants® landscape architects




Self-Storage Facility A&M Project # 2047-04
15 Chester Turnpike Stormwater Management Plan
Allenstown, NH May 23, 2018

are to be used at the minimum amount practicable. The de-icing agent for the walkways and building entrances
will be kept within the storage rooms located within the buildings. De-icing agents will not be stored outside.

MAINTENANCE PLAN

Documentation
Maintenance documents shall include a completed maintenance checklist (attached) that will include any
applicable notes or other documents as described in this section.

The Owner or its designee shall keep records of the maintenance of the Stormwater BMPs on a yearly basis.
Maintenance documents shall include a completed maintenance checklist.

Nonstructural infiltration BMPs:

Stormcrete™ Precast Modular Porous Concrete: Inspection should be performed several times in the first
few months and then 2-4 times per year depending upon the intensity of the use. Surfaces should be inspection
for any deficiencies and accumulated sediment. Perimeter should be inspected for erosion and possible run-on
situations. Inspection logs should be kept. Surfaces should be vacuumed 2 times per year. More may be
necessary based on site conditions. See the included Stormcrete™ Operations & Maintenance Requirements.

Bioretention Areas: These systems should be inspected at least twice annually and following any rainfall event
exceeding 2.5 inches in a 24-hour period. Trash and debris should be removed at each inspection. At least once
annually, system should be inspected for drawdown time. If Bioretention system does not drain within a 72-
hours of a rainfall event, then a qualified professional should assess the conditions of the facility to determine
measures required to restore filtration function or infiltration function, including but not limited to removal of
accumulated sediments or reconstruction of the filter media. Should be inspected at least annually, and
maintained in healthy condition, including pruning, removal and replacement of dead or diseased vegetation,
and removal of invasive species.

Other BMPs and Accessories:

Roadways and Parking Surfaces:

Clear accumulations of winter sand in parking lots and along roadways at least once a year, preferably in the
spring. Accumulations on pavement may be removed by pavement sweeping. Accumulations of sand along road
shoulders may be removed by grading excess sand to the pavement edge and removing it manually or by a front-
end loader.

ADDITIONAL DOCUMENTAION

Stormcrete™ QOperation & Maintenance Description
Operations & Maintenance Plan Schedule
Operation & Maintenance Plan Log

civil engineers ¢ structural engineers ¢ land surveyors ¢ environmental consultants® landscape architects



1-877-271-9055

When it Rains...it’s Porous™

Operation & Maintenance

Operation & Maintenance (O & M) of the StormCreteTM System has
several key advantages over other porous/permeable surfaces on the
market. Precast: StormCrete has consistent permeability because it is
precast in a controlled environment. Porous: The entire surface area of
the unit is porous as opposed to only the joints of “permeable paver”
products (the joints provide a factor of savings. Replaceable: StormCrete
units (one or several) can be easily removed and replace in the event of
plugging, damage or spill. Even with these advantages, all porous
surfaces require ongoing maintenance to preserve permeability and
service life. Typically, a minimum amount of planning and regular
maintenance is more effective than rehabilitation.

Regular Inspection

Regular inspection of the StormCrete System is critical to developing a site specific maintenance program.
Inspection should be performed several times in the first few months and then 2-4 times per year depending
upon the intensity of use. Surfaces should be inspected for any deficiencies and accumulated sediment.
Perimeter should be inspected for erosion and possible run-on situations. Inspection logs should be kept.

Routine Maintenance

As mentioned above, even with the advantages of the StormCrete
System, all porous surfaces require some maintenance to preserve
permeability and service life. A minimum amount of planning and regular
maintenance is more effective than surface rehabilitation or replacement.

Surfaces should be vacuumed at least 2 times per year. More may be
necessary based on site conditions. Well maintained Regenerative Air
Vacuum sweeping equipment is recommended. Operator experience and s

training on both equipment and porous surfaces is essential.

Rehabilitation, Repairs, and Replacement
Small areas of clogging can be rehabilitated using focused vacuum and water pressure. If in-situ rehabilitation
is not successful the StormCrete unit can be removed for additional rehab techniques (soaking, air or water
pressure applied from the underside of unit, light vibration / percussion, etc). In the event of wide-spread
clogging, damage, or spill the unit can be removed and replaced in almost any weather, any time of the year.



Winter Maintenance / Snow Removal

Winter operations of porous surfaces differ slightly from traditional impervious pavement. Plow edges should
be well maintained and equipped with shoes. Where possible, plow passes should be made at a 45-degree
angle to the slab joints. Sand should not be applied to StormCrete surfaces. The minimum amount of deicer
should be used due to the stormwater function of the StormCrete System. Due to the low water to cement ratio
in porous concrete, StormCrete tends to be resistant to deicing chemicals. Again, contractor training is critical
to the longevity of the StormCrete System.

In cold weather climates, porous surfaces are particularly sensitive to sediment buildup. As an integral part of
the SMS, the longevity and effectiveness of this significant capital investment is directly related to its care and
maintenance.

We manage porous pavement as we do the entire stormwater system. We document condition and
performance and restore surfaces as needed. Please e-mail us to meet your site specific O & M needs.



mailto:Sweeping@StormWaterComp.com

OPERATION & MAINTENANCE PLAN SCHEDULE

Party Responsible for O & M Plan: 201 Highland, LLC Date:
Project:  Self-Storage Facility Address:

Main Phone Number:

Address: 15 Chester Turnpike - Allenstown, NH O&M Main Point of Contact:

Inspection Performed

Structure or Task Maintenance Activity Schedule/Notes

Date:

By:

Inspection Results

Sweep, power broom or

Sweep paved areas as needed, but not less than four times annually.
vacuum paved areas.

Street Sweeping

See the included
Stormcrete™ Stormcrete™ Operations & Inspect 2-4 times per year depending upon the intensity of the use

Maintenance Requirements

Should be inspected at least | These systems should be inspected at least twice annually and following any
annually, and maintained in | rainfall event exceeding 2.5 inches in a 24-hour period. Trash and debris should
healthy condition, including be removed at each inspection At least once annually, system should be

Bioretention pruning, removal and inspected for drawdown time. If Bioretention system does not drain within a 72-
replacement of dead or hours of a rainfall event, then a qualified professional should assess the
diseased vegetation, and conditions of the facility to determine measures required to restore filtration

removal of invasive species. | function or infiltration function, including but not limited to removal of
accumulated sediments or reconstruction of the filter media.

Debris shall be cleared from
the site and properly
disposed of at the end of the
snow season but shall be
cleared no later than May
15.

Avoid dumping snow removal over catch basins, in detention ponds, sediment
forebays, rivers, wetlands, and flood plain. (See Site Plan for appropriate
locations)

Snow Storage

Notes: 1. This O&M Plan Schedule must be maintained by the owner and remain in onsite office at all times.
2. Owner must keep the past 7 years of maintenance and inspection records on site.




Operation and Maintenance Plan Log During Construction Company Responsible for O&M During Construction:

Individual responsible for Inspections & Log:

Project: Self-Storage Facility Erosion Control Inspection Qualifications:
Address: 15 Chester Turnpike Address:
Allenstown, NH Phone (24 Hour Contact Number):
Ilglf:cl;lizn Inspection Performed
Erosion Control Measures Method Notes/Remarks
Schedule/or After Date By:
Rainfall :
Inspect after every rainfall event during construction.
. Check for erosion. Maintain tubular sediment barrier
Temporary Sediment . . . .
Basin along the downstream side of thg basin. Upon completlon
of the site work, remove any sediment from the basin and
dispose of in accordance with State and local requirements.
Review temporary tree protection fencing and trunk
protection. Verify no machinery or construction materials
Temporary Tree are stored within the fenced area. Repair any damaged
Protection fencing. Document any damage to tree. Contact client's
construction representative with any tree trunk or root
damage.

Sediment accumulation up-gradient of the strawbales and
silt fence sediment control greater than 6" in depth shall be
removed and disposed of in accordance with all applicable
regulations

Tubular Sediment Barrier

When silt is accumulating in the construction entrance,
Construction Entrance then the construction entrance shall be cleaned and stone
replaced as necessary.

Note: Operation and maintenance plan log shall be documented by contractor and kept within onsite construction office. Upon request, log and operation and maintenance files shall be made
available to the City, State, and Federal authorities.




SECTION 3.0

PRE-DEVELOPMENT DRAINAGE CALCULATIONS

Typre I, 2,10, 25 & 50 YR STORM EVENT
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Area Listing (all nodes)

Area CN Description
(sg-ft) (subcatchment-numbers)

12,234 96 Gravel surface, HSG A (E-1, E-2)

4,877 98 Paved parking, HSG A (E-1, E-2)
91,792 30 Woods, Good, HSG A (E-1, E-2)
108,903 40 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(sg-ft) Group Numbers

108,903 HSG A E-1,E-2

0 HSG B
0 HSG C
0 HSG D
0 Other

108,903 TOTAL AREA
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Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(sg-ft) (sg-ft) (sg-ft) (sg-ft) (sg-ft) (sg-ft) Cover Numbers
12,234 0 0 0 0 12,234  Gravel surface E-1, E-2
4,877 0 0 0 0 4,877 Paved parking E-1, E-2
91,792 0 0 0 0 91,792 Woods, Good E-1, E-2
108,903 0 0 0 0 108,903 TOTAL AREA
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 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

SubcatchmentE-1: Subcat E-1 Runoff Area=72,608 sf 6.46% Impervious Runoff Depth=0.00"
Flow Length=470" Tc=14.6 min CN=36 Runoff=0.0 cfs O cf

SubcatchmentE-2: Subcat E-2 Runoff Area=36,295 sf 0.51% Impervious Runoff Depth=0.05"
Flow Length=284' Tc=10.8 min CN=49 Runoff=0.0 cfs 160 cf

Reach SP1: Study Point 1 Inflow=0.0 cfs O cf
Outflow=0.0 cfs 0O cf

Reach SP2: Study Point 2 Inflow=0.0 cfs 160 cf
Outflow=0.0 cfs 160 cf

Total Runoff Area = 108,903 sf Runoff Volume =160 cf Average Runoff Depth = 0.02"
95.52% Pervious = 104,026 sf  4.48% Impervious = 4,877 sf
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Summary for Subcatchment E-1: Subcat E-1

Runoff = 0.0cfs@ 0.00 hrs, Volume= 0 cf, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr NRCS 2-year Rainfall=2.85"

Area (sf) CN _Description

65,682 30 Woods, Good, HSG A
4,691 98 Paved parking, HSG A
2,235 96 Gravel surface, HSG A

72,608 36 Weighted Average

67,917 93.54% Pervious Area
4,691 6.46% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
3.7 70 0.0140 0.32 Sheet Flow, A-B
Fallow n=0.050 P2=2.93"
10.9 400 0.0150 0.61 Shallow Concentrated Flow, B-C

Woodland Kv=5.0 fps

14.6 470 Total

Summary for Subcatchment E-2: Subcat E-2

Runoff = 0.0cfs@ 15.11 hrs, Volume= 160 cf, Depth= 0.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr NRCS 2-year Rainfall=2.85"

Area (sf) CN Description

26,109 30 Woods, Good, HSG A
186 98 Paved parking, HSG A
10,000 96 Gravel surface, HSG A

36,295 49 Weighted Average

36,109 99.49% Pervious Area
186 0.51% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 84 0.0060 0.23 Sheet Flow, A-B
Fallow n=0.050 P2=2.93"
4.8 200 0.0190 0.69 Shallow Concentrated Flow, B-C

Woodland Kv=5.0 fps

10.8 284 Total

Summary for Reach SP1: Study Point 1

Inflow Area = 72,608 sf, 6.46% Impervious, Inflow Depth = 0.00" for NRCS 2-year event
Inflow = 0.0cfs@ 0.00 hrs, Volume= Ocf
Outflow = 0.0cfs@ 0.00 hrs, Volume= 0 cf, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3

Summary for Reach SP2: Study Point 2

Inflow Area = 36,295 sf, 0.51% Impervious, Inflow Depth = 0.05" for NRCS 2-year event
Inflow = 0.0cfs@ 15.11 hrs, Volume= 160 cf
Outflow = 0.0cfs@ 15.11 hrs, Volume= 160 cf, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 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

SubcatchmentE-1: Subcat E-1 Runoff Area=72,608 sf 6.46% Impervious Runoff Depth=0.03"
Flow Length=470" Tc=14.6 min CN=36 Runoff=0.0 cfs 154 cf

SubcatchmentE-2: Subcat E-2 Runoff Area=36,295 sf 0.51% Impervious Runoff Depth=0.37"
Flow Length=284" Tc=10.8 min CN=49 Runoff=0.1 cfs 1,121 cf

Reach SP1: Study Point 1 Inflow=0.0 cfs 154 cf
Outflow=0.0 cfs 154 cf

Reach SP2: Study Point 2 Inflow=0.1 cfs 1,121 cf
Outflow=0.1 cfs 1,121 cf

Total Runoff Area = 108,903 sf Runoff Volume = 1,275 cf Average Runoff Depth = 0.14"
95.52% Pervious = 104,026 sf  4.48% Impervious = 4,877 sf
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Summary for Subcatchment E-1: Subcat E-1

Runoff = 0.0cfs@ 20.91 hrs, Volume= 154 cf, Depth= 0.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr NRCS 10-year Rainfall=4.24"

Area (sf) CN _Description

65,682 30 Woods, Good, HSG A
4,691 98 Paved parking, HSG A
2,235 96 Gravel surface, HSG A

72,608 36 Weighted Average

67,917 93.54% Pervious Area
4,691 6.46% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
3.7 70 0.0140 0.32 Sheet Flow, A-B
Fallow n=0.050 P2=2.93"
10.9 400 0.0150 0.61 Shallow Concentrated Flow, B-C

Woodland Kv=5.0 fps

14.6 470 Total
Summary for Subcatchment E-2: Subcat E-2

Runoff = 0.1lcfs@ 12.39 hrs, Volume= 1,121 cf, Depth= 0.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr NRCS 10-year Rainfall=4.24"

Area (sf) CN Description

26,109 30 Woods, Good, HSG A
186 98 Paved parking, HSG A
10,000 96 Gravel surface, HSG A

36,295 49 Weighted Average

36,109 99.49% Pervious Area
186 0.51% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 84 0.0060 0.23 Sheet Flow, A-B
Fallow n=0.050 P2=2.93"
4.8 200 0.0190 0.69 Shallow Concentrated Flow, B-C

Woodland Kv=5.0 fps

10.8 284 Total

Summary for Reach SP1: Study Point 1

Inflow Area = 72,608 sf, 6.46% Impervious, Inflow Depth = 0.03" for NRCS 10-year event
Inflow = 0.0cfs@ 20.91 hrs, Volume= 154 cf
Outflow = 0.0cfs @ 20.91 hrs, Volume= 154 cf, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3

Summary for Reach SP2: Study Point 2

Inflow Area = 36,295 sf, 0.51% Impervious, Inflow Depth = 0.37" for NRCS 10-year event
Inflow = 0.1cfs@ 12.39 hrs, Volume= 1,121 cf
Outflow = O0.1lcfs@ 12.39 hrs, Volume= 1,121 cf, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 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

SubcatchmentE-1: Subcat E-1 Runoff Area=72,608 sf 6.46% Impervious Runoff Depth=0.16"
Flow Length=470" Tc=14.6 min CN=36 Runoff=0.0 cfs 964 cf

SubcatchmentE-2: Subcat E-2 Runoff Area=36,295 sf 0.51% Impervious Runoff Depth=0.77"
Flow Length=284" Tc¢=10.8 min CN=49 Runoff=0.4 cfs 2,324 cf

Reach SP1: Study Point 1 Inflow=0.0 cfs 964 cf
Outflow=0.0 cfs 964 cf

Reach SP2: Study Point 2 Inflow=0.4 cfs 2,324 cf
Outflow=0.4 cfs 2,324 cf

Total Runoff Area = 108,903 sf Runoff Volume = 3,288 cf Average Runoff Depth = 0.36"
95.52% Pervious = 104,026 sf  4.48% Impervious = 4,877 sf
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Summary for Subcatchment E-1: Subcat E-1

Runoff = 0.0cfs@ 13.90 hrs, Volume= 964 cf, Depth= 0.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr NRCS 25-year Rainfall=5.32"

Area (sf) CN _Description

65,682 30 Woods, Good, HSG A
4,691 98 Paved parking, HSG A
2,235 96 Gravel surface, HSG A

72,608 36 Weighted Average

67,917 93.54% Pervious Area
4,691 6.46% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
3.7 70 0.0140 0.32 Sheet Flow, A-B
Fallow n=0.050 P2=2.93"
10.9 400 0.0150 0.61 Shallow Concentrated Flow, B-C

Woodland Kv=5.0 fps

14.6 470 Total
Summary for Subcatchment E-2: Subcat E-2

Runoff = 0.4cfs@ 12.20 hrs, Volume= 2,324 cf, Depth= 0.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr NRCS 25-year Rainfall=5.32"

Area (sf) CN Description

26,109 30 Woods, Good, HSG A
186 98 Paved parking, HSG A
10,000 96 Gravel surface, HSG A

36,295 49 Weighted Average

36,109 99.49% Pervious Area
186 0.51% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 84 0.0060 0.23 Sheet Flow, A-B
Fallow n=0.050 P2=2.93"
4.8 200 0.0190 0.69 Shallow Concentrated Flow, B-C

Woodland Kv=5.0 fps

10.8 284 Total

Summary for Reach SP1: Study Point 1

Inflow Area = 72,608 sf, 6.46% Impervious, Inflow Depth = 0.16" for NRCS 25-year event
Inflow = 0.0cfs@ 13.90 hrs, Volume= 964 cf
Outflow = 0.0cfs@ 13.90 hrs, Volume= 964 cf, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3

Summary for Reach SP2: Study Point 2

Inflow Area = 36,295 sf, 0.51% Impervious, Inflow Depth = 0.77" for NRCS 25-year event
Inflow = 0.4cfs@ 12.20 hrs, Volume= 2,324 cf
Outflow = 0.4cfs@ 12.20 hrs, Volume= 2,324 cf, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 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

SubcatchmentE-1: Subcat E-1 Runoff Area=72,608 sf 6.46% Impervious Runoff Depth=0.37"
Flow Length=470" Tc=14.6 min CN=36 Runoff=0.2 cfs 2,251 cf

SubcatchmentE-2: Subcat E-2 Runoff Area=36,295 sf 0.51% Impervious Runoff Depth=1.23"
Flow Length=284" Tc=10.8 min CN=49 Runoff=0.8 cfs 3,710 cf

Reach SP1: Study Point 1 Inflow=0.2 cfs 2,251 cf
Outflow=0.2 cfs 2,251 cf

Reach SP2: Study Point 2 Inflow=0.8 cfs 3,710 cf
Outflow=0.8 cfs 3,710 cf

Total Runoff Area = 108,903 sf Runoff Volume =5,961 cf Average Runoff Depth = 0.66"
95.52% Pervious = 104,026 sf  4.48% Impervious = 4,877 sf
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Summary for Subcatchment E-1: Subcat E-1

Runoff = 0.2cfs@ 12.52 hrs, Volume= 2,251 cf, Depth= 0.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr NRCS 50-year Rainfall=6.32"

Area (sf) CN _Description

65,682 30 Woods, Good, HSG A
4,691 98 Paved parking, HSG A
2,235 96 Gravel surface, HSG A

72,608 36 Weighted Average

67,917 93.54% Pervious Area
4,691 6.46% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
3.7 70 0.0140 0.32 Sheet Flow, A-B
Fallow n=0.050 P2=2.93"
10.9 400 0.0150 0.61 Shallow Concentrated Flow, B-C

Woodland Kv=5.0 fps

14.6 470 Total
Summary for Subcatchment E-2: Subcat E-2

Runoff = 0.8cfs@ 12.18 hrs, Volume= 3,710 cf, Depth= 1.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr NRCS 50-year Rainfall=6.32"

Area (sf) CN Description

26,109 30 Woods, Good, HSG A
186 98 Paved parking, HSG A
10,000 96 Gravel surface, HSG A

36,295 49 Weighted Average

36,109 99.49% Pervious Area
186 0.51% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 84 0.0060 0.23 Sheet Flow, A-B
Fallow n=0.050 P2=2.93"
4.8 200 0.0190 0.69 Shallow Concentrated Flow, B-C

Woodland Kv=5.0 fps

10.8 284 Total

Summary for Reach SP1: Study Point 1

Inflow Area = 72,608 sf, 6.46% Impervious, Inflow Depth = 0.37" for NRCS 50-year event
Inflow = 0.2cfs@ 12.52 hrs, Volume= 2,251 cf
Outflow = 0.2cfs@ 12.52 hrs, Volume= 2,251 cf, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3

Summary for Reach SP2: Study Point 2

Inflow Area = 36,295 sf, 0.51% Impervious, Inflow Depth = 1.23" for NRCS 50-year event
Inflow = 0.8cfs@ 12.18 hrs, Volume= 3,710 cf
Outflow = 0.8cfs@ 12.18 hrs, Volume= 3,710 cf, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
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Area Listing (all nodes)

Area CN Description
(sg-ft) (subcatchment-numbers)

17,636 39 >75% Grass cover, Good, HSG A (P-1, P-10, P-2, P-3, P-4, P-5, P-6, P-7, P-8, P-9)
1,470 96 Gravel surface, HSG A (P-7, P-8, P-9)

50,193 98 Paved parking, HSG A (P-1, P-2, P-3, P-4, P-5, P-6, P-7, P-8, P-9)

34,290 98 Roofs, HSG A (P-2, P-3, P-4, P-5, P-6, P-7, P-8, P-9)
5,313 30 Woods, Good, HSG A (P-1, P-10, P-2, P-3, P-4, P-5, P-8)

108,903 85 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(sg-ft) Group Numbers

108,903 HSG A P-1, P-10, P-2, P-3, P-4, P-5, P-6, P-7, P-8, P-9

0 HSG B
0 HSG C
0 HSG D
0 Other

108,903 TOTAL AREA
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Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(sg-ft) (sg-ft) (sg-ft) (sg-ft) (sg-ft) (sg-ft) Cover Numbers
17,636 0 0 0 0 17,636 >75% Grass cover, Good P-1, P-10, P-2, P-3, P-4,
P-5, P-6, P-7, P-8, P-9
1,470 0 0 0 0 1,470 Gravel surface P-7, P-8, P-9
50,193 0 0 0 0 50,193 Paved parking P-1, P-2, P-3, P-4, P-5,
P-6, P-7, P-8, P-9
34,290 0 0 0 0 34,290 Roofs P-2, P-3, P-4, P-5, P-6,
P-7, P-8, P-9
5,313 0 0 0 0 5,313 Woods, Good P-1, P-10, P-2, P-3, P-4,
P-5, P-8

108,903 0 0 0 0 108,903 TOTAL AREA
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Notes Listing (all nodes)

Line# Node Notes
Number
1 1P Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour
2 2P Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour
3 3P Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour
4 4P Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour
5 5P Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour
6 6P Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour
7 7P Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour
8 9P Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour
9 10P Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 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

SubcatchmentP-1: Subcat P-1 Runoff Area=3,912 sf 90.19% Impervious Runoff Depth=2.02"
Tc=0.0 min CN=92 Runoff=0.3 cfs 658 cf

SubcatchmentP-10: Subcat P-10 Runoff Area=5,260 sf 0.00% Impervious Runoff Depth=0.00"
Tc=5.0 min CN=34 Runoff=0.0 cfs O cf

SubcatchmentP-2: Subcat P-2 Runoff Area=12,283 sf 88.05% Impervious Runoff Depth=1.93"
Tc=0.0 min CN=91 Runoff=0.8 cfs 1,977 cf

SubcatchmentP-3: Subcat P-3 Runoff Area=12,158 sf 88.96% Impervious Runoff Depth=1.93"
Tc=5.0 min CN=91 Runoff=0.6 cfs 1,957 cf

SubcatchmentP-4: Subcat P-4 Runoff Area=10,161 sf 89.81% Impervious Runoff Depth=2.02"
Tc=5.0 min CN=92 Runoff=0.6 cfs 1,710 cf

SubcatchmentP-5: Subcat P-5 Runoff Area=10,218 sf 93.17% Impervious Runoff Depth=2.21"
Tc=5.0 min CN=94 Runoff=0.6 cfs 1,878 cf

SubcatchmentP-6: Subcat P-6 Runoff Area=13,371 sf 96.66% Impervious Runoff Depth=2.40"
Tc=5.0 min CN=96 Runoff=0.8 cfs 2,679 cf

SubcatchmentP-7: Subcat P-7 Runoff Area=13,607 sf 92.87% Impervious Runoff Depth=2.21"
Tc=5.0 min CN=94 Runoff=0.8 cfs 2,501 cf

SubcatchmentP-8: Subcat P-8 Runoff Area=16,013 sf 59.88% Impervious Runoff Depth=0.92"
Tc=0.0 min CN=76 Runoff=0.5 cfs 1,222 cf

SubcatchmentP-9: Subcat P-9 Runoff Area=11,920 sf 46.38% Impervious Runoff Depth=0.63"
Tc=5.0 min CN=70 Runoff=0.2 cfs 628 cf

Reach SP1: Study Point 1 Inflow=0.0 cfs O cf
Outflow=0.0 cfs 0O cf

Reach SP2: Study Point 2 Inflow=0.0 cfs O cf
Outflow=0.0 cfs O cf

Pond 1P: Stormcrete#1 Peak Elev=307.05' Storage=11 cf Inflow=0.3 cfs 658 cf
Discarded=0.2 cfs 660 cf Primary=0.0 cfs 0 cf Outflow=0.2 cfs 660 cf

Pond 2P: Stormcrete#2 Peak Elev=307.28' Storage=165 cf Inflow=0.8 cfs 1,977 cf
Discarded=0.3 cfs 1,981 cf Primary=0.0 cfs 0 cf Outflow=0.3 cfs 1,981 cf

Pond 3P: Stormcrete#3 Peak Elev=307.58"' Storage=153 cf Inflow=0.6 cfs 1,957 cf
Discarded=0.3 cfs 1,960 cf Primary=0.0 cfs 0 cf Outflow=0.3 cfs 1,960 cf

Pond 4P: Stormcrete#4 Peak Elev=307.86' Storage=122 cf Inflow=0.6 cfs 1,710 cf
Discarded=0.3 cfs 1,712 c¢f Primary=0.0 cfs 0 cf Outflow=0.3 cfs 1,712 cf

Pond 5P: Stormcrete#5 Peak Elev=308.27' Storage=147 cf Inflow=0.6 cfs 1,878 cf
Discarded=0.3 cfs 1,879 cf Primary=0.0 cfs 0 cf Outflow=0.3 cfs 1,879 cf

Pond 6P: Stormcrete#6 Peak Elev=308.97" Storage=211 cf Inflow=0.8 cfs 2,679 cf
Discarded=0.4 cfs 2,681 cf Primary=0.0 cfs 0 cf Outflow=0.4 cfs 2,681 cf

Pond 7P: Stormcrete#7 Peak Elev=309.53"' Storage=147 cf Inflow=0.8 cfs 2,501 cf
Discarded=0.5 cfs 2,504 cf Primary=0.0 cfs 0 cf Outflow=0.5 cfs 2,504 cf

Pond 9P: Bio-Retention Peak Elev=305.59' Storage=67 cf Inflow=0.5cfs 1,222 cf
Discarded=0.3 cfs 1,223 c¢f Primary=0.0 cfs 0 cf Outflow=0.3 cfs 1,223 cf

Pond 10P: Bio-Retention Peak Elev=310.54" Storage=11 cf Inflow=0.2 cfs 628 cf
Discarded=0.2 cfs 628 cf Primary=0.0 cfs 0 cf Outflow=0.2 cfs 628 cf
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Total Runoff Area = 108,903 sf Runoff Volume = 15,211 cf Average Runoff Depth = 1.68"
22.42% Pervious = 24,420 sf  77.58% Impervious = 84,483 sf
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Summary for Subcatchment P-1: Subcat P-1

[46] Hint: Tc=0 (Instant runoff peak depends on dt)
Runoff = 0.3cfs@ 12.00 hrs, Volume= 658 cf, Depth= 2.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr NRCS 2-year Rainfall=2.85"

Area (sf) CN  Description

246 30 Woods, Good, HSG A
138 39 >75% Grass cover, Good, HSG A
3,528 98 Paved parking, HSG A

3,912 92 Weighted Average
384 9.81% Pervious Area
3,528 90.19% Impervious Area

Summary for Subcatchment P-10: Subcat P-10

[45] Hint: Runoff=Zero
Runoff = 0.0cfs@ 0.00 hrs, Volume= 0 cf, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr NRCS 2-year Rainfall=2.85"

Area (sf) CN Description

3,136 30 Woods, Good, HSG A
2,124 39 >75% Grass cover, Good, HSG A

5,260 34 Weighted Average

5,260 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Assumed

Summary for Subcatchment P-2: Subcat P-2

[46] Hint: Tc=0 (Instant runoff peak depends on dt)
Runoff = 0.8cfs@ 12.00 hrs, Volume= 1,977 cf, Depth= 1.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr NRCS 2-year Rainfall=2.85"

Area (sf) CN _ Description
580 30 Woods, Good, HSG A
530 39 >75% Grass cover, Good, HSG A
5,816 98 Paved parking, HSG A
358 39 >75% Grass cover, Good, HSG A
5,000 98 Roofs, HSG A
12,283 91 Weighted Average
1,467 11.95% Pervious Area
10,816 88.05% Impervious Area
Summary for Subcatchment P-3: Subcat P-3
Runoff = 0.6cfs@ 12.07 hrs, Volume= 1,957 cf, Depth= 1.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt=0.01 hrs
Type Il 24-hr NRCS 2-year Rainfall=2.85"
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Area (sf) CN Description
469 30 Woods, Good, HSG A
343 39 >75% Grass cover, Good, HSG A
5,000 98 Roofs, HSG A
5,816 98 Paved parking, HSG A
530 39 >75% Grass cover, Good, HSG A
12,158 91 Weighted Average
1,342 11.04% Pervious Area
10,816 88.96% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet)

(ft/ft)  (ft/sec) (cfs)

5.0

Runoff =

Direct Entry, Assumed

Summary for Subcatchment P-4: Subcat P-4

0.6cfs@ 12.07 hrs, Volume=

1,710 cf, Depth= 2.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr NRCS 2-year Rainfall=2.85"

Area (sf) CN Description
309 30 Woods, Good, HSG A
447 39 >75% Grass cover, Good, HSG A
5,376 98 Paved parking, HSG A
279 39 >75% Grass cover, Good, HSG A
3,750 98 Roofs, HSG A
10,161 92 Weighted Average
1,035 10.19% Pervious Area
9,126 89.81% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet)

(ft/ft)  (ft/sec) (cfs)

5.0

Runoff =

Direct Entry, Assumed

Summary for Subcatchment P-5: Subcat P-5

0.6 cfs@ 12.07 hrs, Volume=

1,878 cf, Depth= 2.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr NRCS 2-year Rainfall=2.85"

Area (sf) CN Description

109 30 Woods, Good, HSG A
447 39 >75% Grass cover, Good, HSG A

5,770 98 Paved parking, HSG A
142 39 >75% Grass cover, Good, HSG A

3,750 98 Roofs, HSG A

10,218 94  Weighted Average

698 6.83% Pervious Area

9,520 93.17% Impervious Area

Tc Length Slope Velocity Capacity Description

(min) (feet)

(ft/ft)  (ft/sec) (cfs)

5.0

Runoff =

Direct Entry, Assumed

Summary for Subcatchment P-6: Subcat P-6

0.8cfs@ 12.07 hrs, Volume=

2,679 cf, Depth= 2.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt=0.01 hrs
Type Il 24-hr NRCS 2-year Rainfall=2.85"
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Area (sf) CN Description
447 39 >75% Grass cover, Good, HSG A
7,584 98 Paved parking, HSG A
5,340 98 Roofs, HSG A
13,371 96 Weighted Average
447 3.34% Pervious Area
12,924 96.66% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet)

(ft/ft)  (ft/sec) (cfs)

5.0

Runoff =

Direct Entry, Assumed

Summary for Subcatchment P-7: Subcat P-7

0.8cfs@ 12.07 hrs, Volume=

2,501 cf, Depth= 2.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr NRCS 2-year Rainfall=2.85"

Area (sf) CN Description
924 39 >75% Grass cover, Good, HSG A
7,687 98 Paved parking, HSG A
28 39 >75% Grass cover, Good, HSG A
4,950 98 Roofs, HSG A
17 96 Gravel surface, HSG A
13,607 94  Weighted Average
970 7.13% Pervious Area
12,637 92.87% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet)

(ft/ft)  (ft/sec) (cfs)

5.0

Direct Entry, Assumed

Summary for Subcatchment P-8: Subcat P-8

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff =

0.5cfs@ 12.00 hrs, Volume=

1,222 cf, Depth= 0.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr NRCS 2-year Rainfall=2.85"

Area (sf) CN Description
4,741 39 >75% Grass cover, Good, HSG A
2,900 98 Roofs, HSG A
6,688 98 Paved parking, HSG A
627 96 Gravel surface, HSG A
593 39 >75% Grass cover, Good, HSG A
21 30 Woods, Good, HSG A
2 30 Woods, Good, HSG A
437 30 Woods, Good, HSG A
4 30 Woods, Good, HSG A
16,013 76 Weighted Average
6,425 40.12% Pervious Area
9,588 59.88% Impervious Area
Summary for Subcatchment P-9: Subcat P-9
Runoff = 0.2cfs@ 12.09 hrs, Volume= 628 cf, Depth= 0.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr NRCS 2-year Rainfall=2.85"
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Area (sf) CN Description
3,600 98 Roofs, HSG A
1,929 98 Paved parking, HSG A
826 96 Gravel surface, HSG A
5,565 39 >75% Grass cover, Good, HSG A
11,920 70 Weighted Average
6,391 53.62% Pervious Area
5,529 46.38% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Assumed
Summary for Reach SP1: Study Point 1
[40] Hint: Not Described (Outflow=Inflow)
Inflow Area = 16,013 sf, 59.88% Impervious, Inflow Depth = 0.00" for NRCS 2-year event
Inflow = 0.0cfs@ 0.00 hrs, Volume= Ocf
Outflow = 0.0cfs@ 0.00 hrs, Volume= 0 cf, Atten= 0%, Lag= 0.0 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Summary for Reach SP2: Study Point 2
[40] Hint: Not Described (Outflow=Inflow)
Inflow Area = 5,260 sf, 0.00% Impervious, Inflow Depth = 0.00" for NRCS 2-year event
Inflow = 0.0cfs@ 0.00 hrs, Volume= 0 cf
Outflow = 0.0cfs@ 0.00 hrs, Volume= 0 cf, Atten=0%, Lag= 0.0 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Summary for Pond 1P: Stormcrete #1
Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour
[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=593)
Inflow Area = 3,912 sf, 90.19% Impervious, Inflow Depth = 2.02" for NRCS 2-year event
Inflow = 0.3cfs@ 12.00 hrs, Volume= 658 cf
Outflow = 0.2cfs@ 12.05 hrs, Volume= 660 cf, Atten=25%, Lag= 2.7 min
Discarded = 0.2cfs@ 12.05 hrs, Volume= 660 cf
Primary = 0.0cfs@ 0.00 hrs, Volume= O cf
Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=307.05' @ 12.05 hrs Surf.Area= 580 sf Storage= 11 cf
Flood Elev=309.50' Surf.Area= 580 sf Storage= 580 cf
Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.1 min ( 796.6 - 796.4)
Volume Invert Avail.Storage Storage Description
#1 307.00 580 cf Stormcete Storage (Irregular)Listed below (Recalc)
1,450 cf Overall x 40.0% Voids
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
307.00 580 298.0 0 0 580
309.50 580 298.0 1,450 1,450 1,325
Device Routing Invert Outlet Devices
#1  Discarded 307.00' 14.130in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 301.75'
#2  Primary 309.50' 145.0' long Overflow X 2.00

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
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Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.2 cfs @ 12.05 hrs HW=307.05' (Free Discharge)
1=Exfiltration ( Controls 0.2 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=307.00' (Free Discharge)
2=0verflow ( Controls 0.0 cfs)

Summary for Pond 2P: Stormcrete #2

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=573)

Inflow Area = 12,283 sf, 88.05% Impervious, Inflow Depth = 1.93" for NRCS 2-year event
Inflow = 0.8cfs@ 12.00 hrs, Volume= 1,977 cf

Outflow = 0.3cfs@ 12.10 hrs, Volume= 1,981 cf, Atten=57%, Lag= 6.0 min
Discarded = 0.3cfs@ 12.10 hrs, Volume= 1,981 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= Ocf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs /3
Peak Elev=307.28' @ 12.10 hrs Surf.Area= 916 sf Storage= 165 cf
Flood Elev=309.83' Surf.Area= 916 sf Storage= 1,099 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 1.8 min ( 803.1 - 801.3)

Volume Invert Avail.Storage Storage Description
#1 306.83' 1,099 cf Stormcete Storage (Irregular)Listed below (Recalc)
2,748 cf Overall x 40.0% Voids
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
306.83 916 466.0 0 0 916
309.83 916 466.0 2,748 2,748 2,314
Device Routing Invert Outlet Devices
#1  Discarded 306.83'" 14.130 in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 302.40'
#2  Primary 309.83'" 237.0' long Overflow X 2.00

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.3 c¢fs @ 12.10 hrs HW=307.28' (Free Discharge)
T a1=Exfiltration ( Controls 0.3 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=306.83"' (Free Discharge)
2=Overflow ( Controls 0.0 cfs)

Summary for Pond 3P: Stormcrete #3

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=575)

Inflow Area = 12,158 sf, 88.96% Impervious, Inflow Depth = 1.93" for NRCS 2-year event
Inflow = 0.6cfs@ 12.07 hrs, Volume= 1,957 cf

Outflow = 0.3cfs@ 12.20 hrs, Volume= 1,960 cf, Atten=50%, Lag= 7.9 min
Discarded = 0.3cfs@ 12.20 hrs, Volume= 1,960 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=307.58' @ 12.20 hrs Surf.Area= 916 sf Storage= 153 cf
Flood Elev=310.16"' Surf.Area= 916 sf Storage= 1,099 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 1.7 min ( 807.7 - 805.9)
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Volume Invert Avail.Storage Storage Description
#1 307.16' 1,099 cf Stormcete Storage (Irregular)Listed below (Recalc)
2,748 cf Overall x 40.0% Voids
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
307.16 916 466.0 0 0 916
310.16 916 466.0 2,748 2,748 2,314
Device Routing Invert Qutlet Devices

#1  Discarded 307.16' 14.130in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 302.40'

#2  Primary 310.16' 237.0'long Overflow X 2.00
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60

Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.3 cfs @ 12.20 hrs HW=307.58" (Free Discharge)
*_1=Exfiltration ( Controls 0.3 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=307.16' (Free Discharge)
2=0verflow ( Controls 0.0 cfs)

Summary for Pond 4P: Stormcrete #4

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=577)

Inflow Area = 10,161 sf, 89.81% Impervious, Inflow Depth = 2.02" for NRCS 2-year event
Inflow = 0.6cfs@ 12.07 hrs, Volume= 1,710 cf

Outflow = 0.3cfs@ 12.19 hrs, Volume= 1,712 cf, Atten=48%, Lag= 7.3 min
Discarded = 0.3cfs@ 12.19 hrs, Volume= 1,712 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= O cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=307.86' @ 12.19 hrs Surf.Area= 836 sf Storage= 122 cf
Flood Elev=310.50" Surf.Area= 836 sf Storage= 1,003 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 1.5 min ( 802.5 - 801.1)

Volume Invert Avail.Storage Storage Description
#1 307.50 1,003 cf Stormcete Storage (Irregular)Listed below (Recalc)
2,508 cf Overall x 40.0% Voids
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
307.50 836 426.0 0 0 836
310.50 836 426.0 2,508 2,508 2,114
Device Routing Invert Outlet Devices
#1  Discarded 307.50' 14.130in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 302.80'
#2  Primary 310.50' 217.0' long Overflow X 2.00

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60

Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.3 cfs @ 12.19 hrs HW=307.86' (Free Discharge)
1=Exfiltration ( Controls 0.3 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=307.50"' (Free Discharge)
2=0verflow ( Controls 0.0 cfs)
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Summary for Pond 5P: Stormcrete #5

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=575)

Inflow Area = 10,218 sf, 93.17% Impervious, Inflow Depth = 2.21" for NRCS 2-year event
Inflow = 0.6cfs@ 12.07 hrs, Volume= 1,878 cf

Outflow = 0.3cfs@ 12.20 hrs, Volume= 1,879 cf, Atten=50%, Lag= 7.9 min
Discarded = 0.3cfs@ 12.20 hrs, Volume= 1,879 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= O cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=308.27' @ 12.20 hrs Surf.Area= 836 sf Storage= 147 cf
Flood Elev=310.83" Surf.Area= 836 sf Storage= 1,003 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 1.8 min ( 791.9 - 790.1)

Volume Invert Avail.Storage Storage Description
#1 307.83' 1,003 cf Stormcete Storage (Irregular)Listed below (Recalc)
2,508 cf Overall x 40.0% Voids
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
307.83 836 426.0 0 0 836
310.83 836 426.0 2,508 2,508 2,114
Device Routing Invert Outlet Devices
#1  Discarded 307.83' 14.130in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 303.50'
#2  Primary 310.83' 217.0' long Overflow X 2.00

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.3 cfs @ 12.20 hrs HW=308.27' (Free Discharge)
1=Exfiltration ( Controls 0.3 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=307.83"' (Free Discharge)
2=0verflow ( Controls 0.0 cfs)

Summary for Pond 6P: Stormcrete #6

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=574)

Inflow Area = 13,371 sf, 96.66% Impervious, Inflow Depth = 2.40" for NRCS 2-year event
Inflow = 0.8cfs@ 12.07 hrs, Volume= 2,679 cf

Outflow = 0.4cfs@ 12.20 hrs, Volume= 2,681 cf, Atten=51%, Lag= 8.0 min
Discarded = 0.4cfs@ 12.20 hrs, Volume= 2,681 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= Ocf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=308.97' @ 12.20 hrs Surf.Area= 1,134 sf Storage= 211 cf
Flood Elev=311.16" Surf.Area= 1,134 sf Storage= 1,207 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time=1.9 min ( 778.3 - 776.5)

Volume Invert Avail.Storage Storage Description

#1 308.50' 1,207 cf Stormcete Storage (Irregular)Listed below (Recalc)
3,016 cf Overall x 40.0% Voids
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Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)

308.50 1,134 575.0 0 0 1,134

311.16 1,134 575.0 3,016 3,016 2,664
Device Routing Invert Qutlet Devices

#1  Discarded 308.50' 14.130in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 304.20'

#2  Primary 311.16' 295.0'long Overflow

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50 3.00 3.50
Coef. (English) 2.54 2.61 2.61 2.60 2.66 2.70 2.77 2.89 2.88 2.85 3.07 3.20 3.32

Discarded OutFlow Max=0.4 cfs @ 12.20 hrs HW=308.97' (Free Discharge)
1=Exfiltration ( Controls 0.4 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=308.50' (Free Discharge)
2=0verflow ( Controls 0.0 cfs)

Summary for Pond 7P: Stormcrete #7

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=581)

Inflow Area = 13,607 sf, 92.87% Impervious, Inflow Depth = 2.21" for NRCS 2-year event
Inflow = 0.8cfs@ 12.07 hrs, Volume= 2,501 cf

Outflow = 05cfs@ 12.17 hrs, Volume= 2,504 cf, Atten=43%, Lag= 6.2 min
Discarded = 05cfs@ 12.17 hrs, Volume= 2,504 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= O cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=309.53' @ 12.17 hrs Surf.Area= 1,314 sf Storage= 147 cf
Flood Elev=311.50" Surf.Area= 1,314 sf Storage= 1,183 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 1.0 min ( 791.1 - 790.1)

Volume Invert Avail.Storage Storage Description
#1 309.25' 1,183 cf Stormcete Storage (Irregular)Listed below (Recalc)
2,957 cf Overall x 40.0% Voids
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
309.25 1,314 515.0 0 0 1,314
311.50 1,314 515.0 2,957 2,957 2,473
Device Routing Invert Outlet Devices
#1  Discarded 309.25'" 14.130in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 305.25'
#2  Primary 311.50' 262.5'long Overflow

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.5 cfs @ 12.17 hrs HW=309.53' (Free Discharge)
1=Exfiltration ( Controls 0.5 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=309.25' (Free Discharge)
2=0verflow ( Controls 0.0 cfs)

Summary for Pond 9P: Bio-Retention

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=579)
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Inflow Area = 16,013 sf, 59.88% Impervious, Inflow Depth = 0.92" for NRCS 2-year event

Inflow = 0.5cfs@ 12.00 hrs, Volume= 1,222 cf

Outflow = 0.3cfs@ 12.09 hrs, Volume= 1,223 cf, Atten=45%, Lag=5.2 min

Discarded = 0.3cfs@ 12.09 hrs, Volume= 1,223 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev= 305.59' @ 12.09 hrs Surf.Area= 743 sf Storage= 67 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.9 min ( 858.0 - 857.1)

Volume Invert Avail.Storage Storage Description
#1 305.50' 2,126 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
305.50 668 214.0 0 0 668
306.00 1,109 226.0 440 440 1,102
307.00 2,339 287.0 1,686 2,126 3,606
Device Routing Invert Outlet Devices
#1  Primary 307.00" 40.0'long x 20.0' breadth Overflow

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Discarded 305.50' 14.130in/hr Exfiltration over Wetted area Conductivity to Groundwater Elevation = 301.50'

Discarded OutFlow Max=0.3 cfs @ 12.09 hrs HW=305.59' (Free Discharge)
T o=Exfiltration ( Controls 0.3 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=305.50" TW=0.00" (Dynamic Tailwater)
1=Overflow ( Controls 0.0 cfs)

Summary for Pond 10P: Bio-Retention

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

Inflow Area = 11,920 sf, 46.38% Impervious, Inflow Depth = 0.63" for NRCS 2-year event
Inflow = 0.2cfs@ 12.09 hrs, Volume= 628 cf

Outflow = 0.2cfs@ 12.12 hrs, Volume= 628 cf, Atten=9%, Lag= 2.1 min
Discarded = 0.2cfs@ 12.12 hrs, Volume= 628 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= O cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=310.54' @ 12.12 hrs Surf.Area= 329 sf Storage= 11 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.2 min ( 884.3 - 884.1)

Volume Invert Avail.Storage Storage Description
#1 310.50 7,154 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
310.50 269 202.0 0 0 269
311.00 1,654 299.0 432 432 4,138
312.00 3,229 330.0 2,398 2,830 5,721
313.00 5,621 410.0 4,324 7,154 10,447
Device Routing Invert Outlet Devices
#1  Primary 313.00' 40.0'long x 20.0' breadth Overflow

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Discarded 310.50' 14.130in/hr Exfiltration over Wetted area Conductivity to Groundwater Elevation = 301.50'
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Discarded OutFlow Max=0.2 cfs @ 12.12 hrs HW=310.54" (Free Discharge)
2=Exfiltration ( Controls 0.2 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=310.50" (Free Discharge)
1=Overflow ( Controls 0.0 cfs)
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 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

SubcatchmentP-1: Subcat P-1 Runoff Area=3,912 sf 90.19% Impervious Runoff Depth=3.35"
Tc=0.0 min CN=92 Runoff=0.4 cfs 1,092 cf

SubcatchmentP-10: Subcat P-10 Runoff Area=5,260 sf 0.00% Impervious Runoff Depth=0.01"
Tc=5.0 min CN=34 Runoff=0.0 cfs 3 cf

SubcatchmentP-2: Subcat P-2 Runoff Area=12,283 sf 88.05% Impervious Runoff Depth=3.25"
Tc=0.0 min CN=91 Runoff=1.3 cfs 3,324 cf

SubcatchmentP-3: Subcat P-3 Runoff Area=12,158 sf 88.96% Impervious Runoff Depth=3.25"
Tc=5.0 min CN=91 Runoff=1.1 cfs 3,290 cf

SubcatchmentP-4: Subcat P-4 Runoff Area=10,161 sf 89.81% Impervious Runoff Depth=3.35"
Tc=5.0 min CN=92 Runoff=0.9 cfs 2,836 cf

SubcatchmentP-5: Subcat P-5 Runoff Area=10,218 sf 93.17% Impervious Runoff Depth=3.56"
Tc=5.0 min CN=94 Runoff=1.0 cfs 3,031 cf

SubcatchmentP-6: Subcat P-6 Runoff Area=13,371 sf 96.66% Impervious Runoff Depth=3.78"
Tc=5.0 min CN=96 Runoff=1.3 cfs 4,209 cf

SubcatchmentP-7: Subcat P-7 Runoff Area=13,607 sf 92.87% Impervious Runoff Depth=3.56"
Tc=5.0 min CN=94 Runoff=1.3 cfs 4,036 cf

SubcatchmentP-8: Subcat P-8 Runoff Area=16,013 sf 59.88% Impervious Runoff Depth=1.92"
Tc=0.0 min CN=76 Runoff=1.0 cfs 2,568 cf

SubcatchmentP-9: Subcat P-9 Runoff Area=11,920 sf 46.38% Impervious Runoff Depth=1.49"
Tc=5.0 min CN=70 Runoff=0.5 cfs 1,482 cf

Reach SP1: Study Point 1 Inflow=0.0 cfs O cf
Outflow=0.0 cfs 0O cf

Reach SP2: Study Point 2 Inflow=0.0 cfs 3 cf
Outflow=0.0 cfs 3 cf

Pond 1P: Stormcrete#1 Peak Elev=307.30"' Storage=71 cf Inflow=0.4 cfs 1,092 cf
Discarded=0.2 cfs 1,092 cf Primary=0.0 cfs 0 cf Outflow=0.2 cfs 1,092 cf

Pond 2P: Stormcrete#2 Peak Elev=308.15"' Storage=484 cf Inflow=1.3 cfs 3,324 cf
Discarded=0.4 cfs 3,327 cf Primary=0.0 cfs 0 cf Outflow=0.4 cfs 3,327 cf

Pond 3P: Stormcrete#3 Peak Elev=308.46"' Storage=475 cf Inflow=1.1 cfs 3,290 cf
Discarded=0.4 cfs 3,293 cf Primary=0.0 cfs 0 cf Outflow=0.4 cfs 3,293 cf

Pond 4P: Stormcrete#4 Peak Elev=308.63" Storage=379 cf Inflow=0.9 cfs 2,836 cf
Discarded=0.3 cfs 2,837 cf Primary=0.0 cfs 0 cf Outflow=0.3 cfs 2,837 cf

Pond 5P: Stormcrete#5 Peak Elev=309.07' Storage=413 cf Inflow=1.0 cfs 3,031 cf
Discarded=0.4 cfs 3,034 cf Primary=0.0 cfs 0cf Outflow=0.4 cfs 3,034 cf

Pond 6P: Stormcrete#6 Peak Elev=309.73"' Storage=557 cf Inflow=1.3 cfs 4,209 cf
Discarded=0.5 cfs 4,214 c¢f Primary=0.0 cfs 0 cf Outflow=0.5 cfs 4,214 cf

Pond 7P: Stormcrete#7 Peak Elev=310.11" Storage=452 cf Inflow=1.3 cfs 4,036 cf
Discarded=0.5 cfs 4,040 cf Primary=0.0 cfs 0 cf Outflow=0.5 cfs 4,040 cf

Pond 9P: Bio-Retention Peak Elev=305.91"' Storage=343 cf Inflow=1.0 cfs 2,568 cf
Discarded=0.4 cfs 2,569 cf Primary=0.0 cfs 0 cf Outflow=0.4 cfs 2,569 cf

Pond 10P: Bio-Retention Peak Elev=310.65"' Storage=59 cf Inflow=0.5 cfs 1,482 cf
Discarded=0.4 cfs 1,482 cf Primary=0.0 cfs 0 cf Outflow=0.4 cfs 1,482 cf
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Total Runoff Area = 108,903 sf Runoff Volume = 25,873 cf Average Runoff Depth = 2.85"
22.42% Pervious = 24,420 sf  77.58% Impervious = 84,483 sf
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Summary for Subcatchment P-1: Subcat P-1

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.4cfs@ 12.00 hrs, Volume= 1,092 cf, Depth= 3.35"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Type Il 24-hr NRCS 10-year Rainfall=4.24"

Area (sf) CN  Description
246 30 Woods, Good, HSG A
138 39 >75% Grass cover, Good, HSG A
3,528 98 Paved parking, HSG A
3,912 92 Weighted Average
384 9.81% Pervious Area
3,528 90.19% Impervious Area

Summary for Subcatchment P-10: Subcat P-10

Runoff = 0.0cfs@ 23.25 hrs, Volume= 3 cf, Depth= 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr NRCS 10-year Rainfall=4.24"

Area (sf) CN Description

3,136 30 Woods, Good, HSG A
2,124 39 >75% Grass cover, Good, HSG A

5,260 34 Weighted Average

5,260 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Assumed

Summary for Subcatchment P-2: Subcat P-2

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 1.3cfs@ 12.00 hrs, Volume= 3,324 cf, Depth= 3.25"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Type Il 24-hr NRCS 10-year Rainfall=4.24"

Area (sf) CN Description
580 30 Woods, Good, HSG A
530 39 >75% Grass cover, Good, HSG A
5,816 98 Paved parking, HSG A
358 39 >75% Grass cover, Good, HSG A
5,000 98 Roofs, HSG A
12,283 91 Weighted Average
1,467 11.95% Pervious Area
10,816 88.05% Impervious Area

Runoff =

1.1cfs@ 12.07 hrs, Volume=

Summary for Subcatchment P-3: Subcat P-3

3,290 cf, Depth= 3.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt=0.01 hrs
Type Il 24-hr NRCS 10-year Rainfall=4.24"
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Area (sf) CN Description
469 30 Woods, Good, HSG A
343 39 >75% Grass cover, Good, HSG A
5,000 98 Roofs, HSG A
5,816 98 Paved parking, HSG A
530 39 >75% Grass cover, Good, HSG A
12,158 91 Weighted Average
1,342 11.04% Pervious Area
10,816 88.96% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet)

(ft/ft)  (ft/sec) (cfs)

5.0

Runoff =

Direct Entry, Assumed

Summary for Subcatchment P-4: Subcat P-4

09cfs@ 12.07 hrs, Volume=

2,836 cf, Depth= 3.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr NRCS 10-year Rainfall=4.24"

Area (sf) CN Description
309 30 Woods, Good, HSG A
447 39 >75% Grass cover, Good, HSG A
5,376 98 Paved parking, HSG A
279 39 >75% Grass cover, Good, HSG A
3,750 98 Roofs, HSG A
10,161 92 Weighted Average
1,035 10.19% Pervious Area
9,126 89.81% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet)

(ft/ft)  (ft/sec) (cfs)

5.0

Runoff =

Direct Entry, Assumed

Summary for Subcatchment P-5: Subcat P-5

1.0cfs@ 12.07 hrs, Volume=

3,031 cf, Depth= 3.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr NRCS 10-year Rainfall=4.24"

Area (sf) CN Description

109 30 Woods, Good, HSG A
447 39 >75% Grass cover, Good, HSG A

5,770 98 Paved parking, HSG A
142 39 >75% Grass cover, Good, HSG A

3,750 98 Roofs, HSG A

10,218 94  Weighted Average

698 6.83% Pervious Area

9,520 93.17% Impervious Area

Tc Length Slope Velocity Capacity Description

(min) (feet)

(ft/ft)  (ft/sec) (cfs)

5.0

Runoff =

Direct Entry, Assumed

Summary for Subcatchment P-6: Subcat P-6

1.3cfs@ 12.07 hrs, Volume=

4,209 cf, Depth= 3.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt=0.01 hrs
Type Il 24-hr NRCS 10-year Rainfall=4.24"
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Area (sf) CN Description
447 39 >75% Grass cover, Good, HSG A
7,584 98 Paved parking, HSG A
5,340 98 Roofs, HSG A
13,371 96 Weighted Average
447 3.34% Pervious Area
12,924 96.66% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet)

(ft/ft)  (ft/sec) (cfs)

5.0

Runoff =

Direct Entry, Assumed

Summary for Subcatchment P-7: Subcat P-7

1.3cfs @ 12.07 hrs, Volume=

4,036 cf, Depth= 3.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr NRCS 10-year Rainfall=4.24"

Area (sf) CN Description
924 39 >75% Grass cover, Good, HSG A
7,687 98 Paved parking, HSG A
28 39 >75% Grass cover, Good, HSG A
4,950 98 Roofs, HSG A
17 96 Gravel surface, HSG A
13,607 94  Weighted Average
970 7.13% Pervious Area
12,637 92.87% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet)

(ft/ft)  (ft/sec) (cfs)

5.0

Direct Entry, Assumed

Summary for Subcatchment P-8: Subcat P-8

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff =

1.0cfs@ 12.00 hrs, Volume=

2,568 cf, Depth= 1.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr NRCS 10-year Rainfall=4.24"

Area (sf) CN Description
4,741 39 >75% Grass cover, Good, HSG A
2,900 98 Roofs, HSG A
6,688 98 Paved parking, HSG A
627 96 Gravel surface, HSG A
593 39 >75% Grass cover, Good, HSG A
21 30 Woods, Good, HSG A
2 30 Woods, Good, HSG A
437 30 Woods, Good, HSG A
4 30 Woods, Good, HSG A
16,013 76 Weighted Average
6,425 40.12% Pervious Area
9,588 59.88% Impervious Area
Summary for Subcatchment P-9: Subcat P-9
Runoff = 0.5cfs@ 12.08 hrs, Volume= 1,482 cf, Depth= 1.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr NRCS 10-year Rainfall=4.24"
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Area (sf) CN Description

3,600 98 Roofs, HSG A
1,929 98 Paved parking, HSG A
826 96 Gravel surface, HSG A
5,565 39 >75% Grass cover, Good, HSG A

11,920 70 Weighted Average

6,391 53.62% Pervious Area
5,529 46.38% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Assumed

Summary for Reach SP1: Study Point 1

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

Inflow Area = 16,013 sf, 59.88% Impervious, Inflow Depth = 0.00" for NRCS 10-year event
Inflow = 0.0cfs@ 0.00 hrs, Volume= Ocf
Outflow = 0.0cfs@ 0.00 hrs, Volume= 0 cf, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Summary for Reach SP2: Study Point 2

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

Inflow Area = 5,260 sf, 0.00% Impervious, Inflow Depth = 0.01" for NRCS 10-year event
Inflow = 0.0cfs@ 23.25 hrs, Volume= 3 cf
Outflow = 0.0cfs@ 23.25 hrs, Volume= 3 cf, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Summary for Pond 1P: Stormcrete #1

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=572)

Inflow Area = 3,912 sf, 90.19% Impervious, Inflow Depth = 3.35" for NRCS 10-year event
Inflow = 0.4cfs@ 12.00 hrs, Volume= 1,092 cf

Outflow = 0.2cfs@ 12.09 hrs, Volume= 1,092 cf, Atten=51%, Lag=5.2 min
Discarded = 0.2cfs@ 12.09 hrs, Volume= 1,092 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= O cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=307.30' @ 12.09 hrs Surf.Area= 580 sf Storage= 71 cf
Flood Elev=309.50' Surf.Area= 580 sf Storage= 580 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 1.0 min ( 783.5 - 782.5)

Volume Invert Avail.Storage Storage Description

#1 307.00 580 cf Stormcete Storage (Irregular)Listed below (Recalc)
1,450 cf Overall x 40.0% Voids
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
307.00 580 298.0 0 0 580
309.50 580 298.0 1,450 1,450 1,325
Device Routing Invert Outlet Devices

#1  Discarded 307.00' 14.130in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 301.75'

#2  Primary 309.50' 145.0' long Overflow X 2.00
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
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Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.2 cfs @ 12.09 hrs HW=307.30' (Free Discharge)
1=Exfiltration ( Controls 0.2 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=307.00' (Free Discharge)
2=0verflow ( Controls 0.0 cfs)

Summary for Pond 2P: Stormcrete #2

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=550)

Inflow Area = 12,283 sf, 88.05% Impervious, Inflow Depth = 3.25" for NRCS 10-year event
Inflow = 1.3cfs@ 12.00 hrs, Volume= 3,324 cf

Outflow = 0.4cfs@ 12.24 hrs, Volume= 3,327 cf, Atten=69%, Lag= 14.2 min
Discarded = 0.4cfs@ 12.24 hrs, Volume= 3,327 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= Ocf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs /3
Peak Elev=308.15' @ 12.24 hrs Surf.Area= 916 sf Storage= 484 cf
Flood Elev=309.83' Surf.Area= 916 sf Storage= 1,099 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time=5.9 min ( 792.7 - 786.8)

Volume Invert Avail.Storage Storage Description
#1 306.83' 1,099 cf Stormcete Storage (Irregular)Listed below (Recalc)
2,748 cf Overall x 40.0% Voids
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
306.83 916 466.0 0 0 916
309.83 916 466.0 2,748 2,748 2,314
Device Routing Invert Outlet Devices
#1  Discarded 306.83'" 14.130 in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 302.40'
#2  Primary 309.83'" 237.0' long Overflow X 2.00

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.4 c¢fs @ 12.24 hrs HW=308.15"' (Free Discharge)
T a1=Exfiltration ( Controls 0.4 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=306.83"' (Free Discharge)
2=Overflow ( Controls 0.0 cfs)

Summary for Pond 3P: Stormcrete #3

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=552)

Inflow Area = 12,158 sf, 88.96% Impervious, Inflow Depth = 3.25" for NRCS 10-year event
Inflow = 1.1cfs@ 12.07 hrs, Volume= 3,290 cf

Outflow = 0.4cfs@ 12.32 hrs, Volume= 3,293 cf, Atten=64%, Lag= 14.8 min
Discarded = 0.4cfs@ 12.32 hrs, Volume= 3,293 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=308.46' @ 12.32 hrs Surf.Area= 916 sf Storage= 475 cf
Flood Elev=310.16"' Surf.Area= 916 sf Storage= 1,099 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time=5.9 min ( 797.3 - 791.5)
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Volume Invert Avail.Storage Storage Description
#1 307.16' 1,099 cf Stormcete Storage (Irregular)Listed below (Recalc)
2,748 cf Overall x 40.0% Voids
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
307.16 916 466.0 0 0 916
310.16 916 466.0 2,748 2,748 2,314
Device Routing Invert Qutlet Devices

#1  Discarded 307.16' 14.130in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 302.40'

#2  Primary 310.16' 237.0'long Overflow X 2.00
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60

Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.4 cfs @ 12.32 hrs HW=308.46" (Free Discharge)
*_1=Exfiltration ( Controls 0.4 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=307.16' (Free Discharge)
2=0verflow ( Controls 0.0 cfs)

Summary for Pond 4P: Stormcrete #4

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=556)

Inflow Area = 10,161 sf, 89.81% Impervious, Inflow Depth = 3.35" for NRCS 10-year event
Inflow = 09cfs@ 12.07 hrs, Volume= 2,836 cf

Outflow = 0.3cfs@ 12.30 hrs, Volume= 2,837 cf, Atten=63%, Lag= 13.7 min
Discarded = 0.3cfs@ 12.30 hrs, Volume= 2,837 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= O cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=308.63' @ 12.30 hrs Surf.Area= 836 sf Storage= 379 cf
Flood Elev=310.50" Surf.Area= 836 sf Storage= 1,003 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 5.0 min ( 792.1 - 787.1)

Volume Invert Avail.Storage Storage Description
#1 307.50 1,003 cf Stormcete Storage (Irregular)Listed below (Recalc)
2,508 cf Overall x 40.0% Voids
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
307.50 836 426.0 0 0 836
310.50 836 426.0 2,508 2,508 2,114
Device Routing Invert Outlet Devices
#1  Discarded 307.50' 14.130in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 302.80'
#2  Primary 310.50' 217.0' long Overflow X 2.00

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60

Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.3 cfs @ 12.30 hrs HW=308.63' (Free Discharge)
1=Exfiltration ( Controls 0.3 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=307.50"' (Free Discharge)
2=0verflow ( Controls 0.0 cfs)
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Summary for Pond 5P: Stormcrete #5

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=554)

Inflow Area = 10,218 sf, 93.17% Impervious, Inflow Depth = 3.56" for NRCS 10-year event
Inflow = 1.0cfs @ 12.07 hrs, Volume= 3,031 cf

Outflow = 0.4cfs@ 12.30 hrs, Volume= 3,034 cf, Atten=63%, Lag= 13.7 min
Discarded = 0.4cfs@ 12.30 hrs, Volume= 3,034 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= O cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=309.07' @ 12.30 hrs Surf.Area= 836 sf Storage= 413 cf
Flood Elev=310.83" Surf.Area= 836 sf Storage= 1,003 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time=5.3 min ( 782.7 - 777.4)

Volume Invert Avail.Storage Storage Description
#1 307.83' 1,003 cf Stormcete Storage (Irregular)Listed below (Recalc)
2,508 cf Overall x 40.0% Voids
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
307.83 836 426.0 0 0 836
310.83 836 426.0 2,508 2,508 2,114
Device Routing Invert Outlet Devices
#1  Discarded 307.83' 14.130in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 303.50'
#2  Primary 310.83' 217.0' long Overflow X 2.00

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.4 cfs @ 12.30 hrs HW=309.07' (Free Discharge)
1=Exfiltration ( Controls 0.4 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=307.83"' (Free Discharge)
2=0verflow ( Controls 0.0 cfs)

Summary for Pond 6P: Stormcrete #6

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=555)

Inflow Area = 13,371 sf, 96.66% Impervious, Inflow Depth = 3.78" for NRCS 10-year event
Inflow = 1.3cfs@ 12.07 hrs, Volume= 4,209 cf

Outflow = 0.5cfs@ 12.29 hrs, Volume= 4,214 cf, Atten=63%, Lag= 13.4 min
Discarded = 0.5cfs@ 12.29 hrs, Volume= 4,214 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= Ocf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=309.73' @ 12.29 hrs Surf.Area= 1,134 sf Storage= 557 cf
Flood Elev=311.16" Surf.Area= 1,134 sf Storage= 1,207 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time=5.1 min ( 770.7 - 765.5)

Volume Invert Avail.Storage Storage Description

#1 308.50' 1,207 cf Stormcete Storage (Irregular)Listed below (Recalc)
3,016 cf Overall x 40.0% Voids
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Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)

308.50 1,134 575.0 0 0 1,134

311.16 1,134 575.0 3,016 3,016 2,664
Device Routing Invert Qutlet Devices

#1  Discarded 308.50' 14.130in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 304.20'

#2  Primary 311.16' 295.0'long Overflow

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50 3.00 3.50
Coef. (English) 2.54 2.61 2.61 2.60 2.66 2.70 2.77 2.89 2.88 2.85 3.07 3.20 3.32

Discarded OutFlow Max=0.5 cfs @ 12.29 hrs HW=309.73" (Free Discharge)
1=Exfiltration ( Controls 0.5 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=308.50' (Free Discharge)
2=0verflow ( Controls 0.0 cfs)

Summary for Pond 7P: Stormcrete #7

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=564)

Inflow Area = 13,607 sf, 92.87% Impervious, Inflow Depth = 3.56" for NRCS 10-year event
Inflow = 1.3cfs @ 12.07 hrs, Volume= 4,036 cf

Outflow = 0.5cfs@ 12.26 hrs, Volume= 4,040 cf, Atten=59%, Lag= 11.2 min
Discarded = 0.5cfs@ 12.26 hrs, Volume= 4,040 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= O cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=310.11' @ 12.26 hrs Surf.Area= 1,314 sf Storage= 452 cf
Flood Elev=311.50" Surf.Area= 1,314 sf Storage= 1,183 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 3.6 min ( 781.0 - 777.4)

Volume Invert Avail.Storage Storage Description
#1 309.25' 1,183 cf Stormcete Storage (Irregular)Listed below (Recalc)
2,957 cf Overall x 40.0% Voids
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
309.25 1,314 515.0 0 0 1,314
311.50 1,314 515.0 2,957 2,957 2,473
Device Routing Invert Outlet Devices
#1  Discarded 309.25'" 14.130in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 305.25'
#2  Primary 311.50' 262.5'long Overflow

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.5 cfs @ 12.26 hrs HW=310.11" (Free Discharge)
1=Exfiltration ( Controls 0.5 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=309.25' (Free Discharge)
2=0verflow ( Controls 0.0 cfs)

Summary for Pond 9P: Bio-Retention

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=553)
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Inflow Area = 16,013 sf, 59.88% Impervious, Inflow Depth = 1.92" for NRCS 10-year event

Inflow = 1.0cfs @ 12.00 hrs, Volume= 2,568 cf

Outflow = 0.4cfs@ 12.22 hrs, Volume= 2,569 cf, Atten=64%, Lag= 13.2 min

Discarded = 0.4cfs@ 12.22 hrs, Volume= 2,569 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=305.91' @ 12.22 hrs Surf.Area= 1,021 sf Storage= 343 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 5.0 min ( 839.7 - 834.8)

Volume Invert Avail.Storage Storage Description
#1 305.50' 2,126 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
305.50 668 214.0 0 0 668
306.00 1,109 226.0 440 440 1,102
307.00 2,339 287.0 1,686 2,126 3,606
Device Routing Invert Outlet Devices
#1  Primary 307.00" 40.0'long x 20.0' breadth Overflow

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Discarded 305.50' 14.130in/hr Exfiltration over Wetted area Conductivity to Groundwater Elevation = 301.50'

Discarded OutFlow Max=0.4 cfs @ 12.22 hrs HW=305.91"' (Free Discharge)
T o=Exfiltration ( Controls 0.4 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=305.50" TW=0.00" (Dynamic Tailwater)
1=Overflow ( Controls 0.0 cfs)

Summary for Pond 10P: Bio-Retention

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=573)

Inflow Area = 11,920 sf, 46.38% Impervious, Inflow Depth = 1.49" for NRCS 10-year event
Inflow = 0.5cfs@ 12.08 hrs, Volume= 1,482 cf

Outflow = 0.4cfs@ 12.13 hrs, Volume= 1,482 cf, Atten= 14%, Lag= 2.8 min
Discarded = 0.4cfs@ 12.13 hrs, Volume= 1,482 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= Ocf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=310.65' @ 12.13 hrs Surf.Area= 552 sf Storage= 59 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.7 min ( 856.8 - 856.1 )

Volume Invert Avail.Storage Storage Description
#1 310.50 7,154 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
310.50 269 202.0 0 0 269
311.00 1,654 299.0 432 432 4,138
312.00 3,229 330.0 2,398 2,830 5,721
313.00 5,621 410.0 4,324 7,154 10,447
Device Routing Invert Outlet Devices
#1  Primary 313.00' 40.0'long x 20.0' breadth Overflow

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Discarded 310.50' 14.130in/hr Exfiltration over Wetted area Conductivity to Groundwater Elevation = 301.50'
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Discarded OutFlow Max=0.4 cfs @ 12.13 hrs HW=310.65" (Free Discharge)
2=Exfiltration ( Controls 0.4 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=310.50" (Free Discharge)
1=Overflow ( Controls 0.0 cfs)
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 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

SubcatchmentP-1: Subcat P-1 Runoff Area=3,912 sf 90.19% Impervious Runoff Depth=4.40"
Tc=0.0 min CN=92 Runoff=0.5 cfs 1,435 cf

SubcatchmentP-10: Subcat P-10 Runoff Area=5,260 sf 0.00% Impervious Runoff Depth=0.10"
Tc=5.0 min CN=34 Runoff=0.0 cfs 43 cf

SubcatchmentP-2: Subcat P-2 Runoff Area=12,283 sf 88.05% Impervious Runoff Depth=4.29"
Tc=0.0 min CN=91 Runoff=1.7 cfs 4,395 cf

SubcatchmentP-3: Subcat P-3 Runoff Area=12,158 sf 88.96% Impervious Runoff Depth=4.29"
Tc=5.0 min  CN=91 Runoff=1.4 cfs 4,350 cf

SubcatchmentP-4: Subcat P-4 Runoff Area=10,161 sf 89.81% Impervious Runoff Depth=4.40"
Tc=5.0 min CN=92 Runoff=1.2 cfs 3,728 cf

SubcatchmentP-5: Subcat P-5 Runoff Area=10,218 sf 93.17% Impervious Runoff Depth=4.62"
Tc=5.0 min CN=94 Runoff=1.2 cfs 3,937 cf

SubcatchmentP-6: Subcat P-6 Runoff Area=13,371 sf 96.66% Impervious Runoff Depth=4.85"
Tc=5.0 min CN=96 Runoff=1.6 cfs 5,405 cf

SubcatchmentP-7: Subcat P-7 Runoff Area=13,607 sf 92.87% Impervious Runoff Depth=4.62"
Tc=5.0 min CN=94 Runoff=1.6 cfs 5,243 cf

SubcatchmentP-8: Subcat P-8 Runoff Area=16,013 sf 59.88% Impervious Runoff Depth=2.80"
Tc=0.0 min CN=76 Runoff=1.5cfs 3,738 cf

SubcatchmentP-9: Subcat P-9 Runoff Area=11,920 sf 46.38% Impervious Runoff Depth=2.28"
Tc=5.0 min CN=70 Runoff=0.7 cfs 2,261 cf

Reach SP1: Study Point 1 Inflow=0.0 cfs O cf
Outflow=0.0 cfs 0O cf

Reach SP2: Study Point 2 Inflow=0.0 cfs 43 cf
Outflow=0.0 cfs 43 cf

Pond 1P: Stormcrete#1 Peak Elev=307.56' Storage=129 cf Inflow=0.5 cfs 1,435 cf
Discarded=0.2 cfs 1,437 cf Primary=0.0 cfs 0 cf Outflow=0.2 cfs 1,437 cf

Pond 2P: Stormcrete#2 Peak Elev=308.99' Storage=791 cf Inflow=1.7 cfs 4,395 cf
Discarded=0.4 cfs 4,396 cf Primary=0.0 cfs 0 cf Outflow=0.4 cfs 4,396 cf

Pond 3P: Stormcrete#3 Peak Elev=309.29' Storage=782 cf Inflow=1.4 cfs 4,350 cf
Discarded=0.4 cfs 4,352 cf Primary=0.0 cfs 0 cf Outflow=0.4 cfs 4,352 cf

Pond 4P: Stormcrete#4 Peak Elev=309.38' Storage=628 cf Inflow=1.2 cfs 3,728 cf
Discarded=0.4 cfs 3,731 c¢f Primary=0.0 cfs 0 cf Outflow=0.4 cfs 3,731 cf

Pond 5P: Stormcrete#5 Peak Elev=309.80' Storage=660 cf Inflow=1.2 cfs 3,937 cf
Discarded=0.4 cfs 3,940 cf Primary=0.0 cfs 0 cf Outflow=0.4 cfs 3,940 cf

Pond 6P: Stormcrete#6 Peak Elev=310.43" Storage=875 cf Inflow=1.6 cfs 5,405 cf
Discarded=0.5 cfs 5,405 cf Primary=0.0 cfs 0 cf Outflow=0.5 cfs 5,405 cf

Pond 7P: Stormcrete#7 Peak Elev=310.68"' Storage=754 cf Inflow=1.6 cfs 5,243 cf
Discarded=0.6 cfs 5,244 cf Primary=0.0 cfs 0 cf Outflow=0.6 cfs 5,244 cf

Pond 9P: Bio-Retention Peak Elev=306.15" Storage=615 cf Inflow=1.5 cfs 3,738 cf
Discarded=0.5 cfs 3,740 cf Primary=0.0 cfs 0 cf Outflow=0.5 cfs 3,740 cf

Pond 10P: Bio-Retention Peak Elev=310.73" Storage=114 cf Inflow=0.7 cfs 2,261 cf
Discarded=0.6 cfs 2,261 cf Primary=0.0 cfs 0 cf Outflow=0.6 cfs 2,261 cf
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Total Runoff Area = 108,903 sf Runoff Volume = 34,535 cf Average Runoff Depth = 3.81"
22.42% Pervious = 24,420 sf  77.58% Impervious = 84,483 sf
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Summary for Subcatchment P-1: Subcat P-1

[46] Hint: Tc=0 (Instant runoff peak depends on dt)
Runoff = 0.5cfs@ 12.00 hrs, Volume= 1,435 cf, Depth= 4.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr NRCS 25-year Rainfall=5.32"

Area (sf) CN  Description

246 30 Woods, Good, HSG A
138 39 >75% Grass cover, Good, HSG A
3,528 98 Paved parking, HSG A

3,912 92 Weighted Average
384 9.81% Pervious Area
3,528 90.19% Impervious Area

Summary for Subcatchment P-10: Subcat P-10

Runoff = 0.0cfs@ 15.02 hrs, Volume= 43 cf, Depth= 0.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr NRCS 25-year Rainfall=5.32"

Area (sf) CN Description

3,136 30 Woods, Good, HSG A
2,124 39 >75% Grass cover, Good, HSG A

5,260 34 Weighted Average

5,260 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Assumed

Summary for Subcatchment P-2: Subcat P-2

[46] Hint: Tc=0 (Instant runoff peak depends on dt)
Runoff = 1.7cfs @ 12.00 hrs, Volume= 4,395 cf, Depth= 4.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr NRCS 25-year Rainfall=5.32"

Area (sf) CN  Description
580 30 Woods, Good, HSG A
530 39 >75% Grass cover, Good, HSG A
5,816 98 Paved parking, HSG A
358 39 >75% Grass cover, Good, HSG A
5,000 98 Roofs, HSG A
12,283 91 Weighted Average
1,467 11.95% Pervious Area
10,816 88.05% Impervious Area
Summary for Subcatchment P-3: Subcat P-3
Runoff = 1.4 cfs @ 12.07 hrs, Volume= 4,350 cf, Depth= 4.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt=0.01 hrs
Type Il 24-hr NRCS 25-year Rainfall=5.32"
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Area (sf) CN Description
469 30 Woods, Good, HSG A
343 39 >75% Grass cover, Good, HSG A
5,000 98 Roofs, HSG A
5,816 98 Paved parking, HSG A
530 39 >75% Grass cover, Good, HSG A
12,158 91 Weighted Average
1,342 11.04% Pervious Area
10,816 88.96% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet)

(ft/ft)  (ft/sec) (cfs)

5.0

Runoff =

Direct Entry, Assumed

Summary for Subcatchment P-4: Subcat P-4

1.2cfs @ 12.07 hrs, Volume=

3,728 cf, Depth= 4.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr NRCS 25-year Rainfall=5.32"

Area (sf) CN Description
309 30 Woods, Good, HSG A
447 39 >75% Grass cover, Good, HSG A
5,376 98 Paved parking, HSG A
279 39 >75% Grass cover, Good, HSG A
3,750 98 Roofs, HSG A
10,161 92 Weighted Average
1,035 10.19% Pervious Area
9,126 89.81% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet)

(ft/ft)  (ft/sec) (cfs)

5.0

Runoff =

Direct Entry, Assumed

Summary for Subcatchment P-5: Subcat P-5

1.2cfs@ 12.07 hrs, Volume=

3,937 cf, Depth= 4.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr NRCS 25-year Rainfall=5.32"

Area (sf) CN Description

109 30 Woods, Good, HSG A
447 39 >75% Grass cover, Good, HSG A

5,770 98 Paved parking, HSG A
142 39 >75% Grass cover, Good, HSG A

3,750 98 Roofs, HSG A

10,218 94  Weighted Average

698 6.83% Pervious Area

9,520 93.17% Impervious Area

Tc Length Slope Velocity Capacity Description

(min) (feet)

(ft/ft)  (ft/sec) (cfs)

5.0

Runoff =

Direct Entry, Assumed

Summary for Subcatchment P-6: Subcat P-6

1.6cfs@ 12.07 hrs, Volume=

5,405 cf, Depth= 4.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt=0.01 hrs
Type Il 24-hr NRCS 25-year Rainfall=5.32"
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Area (sf) CN Description
447 39 >75% Grass cover, Good, HSG A
7,584 98 Paved parking, HSG A
5,340 98 Roofs, HSG A
13,371 96 Weighted Average
447 3.34% Pervious Area
12,924 96.66% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet)

(ft/ft)  (ft/sec) (cfs)

5.0

Runoff =

Direct Entry, Assumed

Summary for Subcatchment P-7: Subcat P-7

1.6cfs@ 12.07 hrs, Volume=

5,243 cf, Depth= 4.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr NRCS 25-year Rainfall=5.32"

Area (sf) CN Description
924 39 >75% Grass cover, Good, HSG A
7,687 98 Paved parking, HSG A
28 39 >75% Grass cover, Good, HSG A
4,950 98 Roofs, HSG A
17 96 Gravel surface, HSG A
13,607 94  Weighted Average
970 7.13% Pervious Area
12,637 92.87% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet)

(ft/ft)  (ft/sec) (cfs)

5.0

Direct Entry, Assumed

Summary for Subcatchment P-8: Subcat P-8

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff =

1.5cfs@ 12.00 hrs, Volume=

3,738 cf, Depth= 2.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr NRCS 25-year Rainfall=5.32"

Area (sf) CN Description
4,741 39 >75% Grass cover, Good, HSG A
2,900 98 Roofs, HSG A
6,688 98 Paved parking, HSG A
627 96 Gravel surface, HSG A
593 39 >75% Grass cover, Good, HSG A
21 30 Woods, Good, HSG A
2 30 Woods, Good, HSG A
437 30 Woods, Good, HSG A
4 30 Woods, Good, HSG A
16,013 76 Weighted Average
6,425 40.12% Pervious Area
9,588 59.88% Impervious Area
Summary for Subcatchment P-9: Subcat P-9
Runoff = 0.7cfs@ 12.08 hrs, Volume= 2,261 cf, Depth= 2.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr NRCS 25-year Rainfall=5.32"
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Area (sf) CN Description

3,600 98 Roofs, HSG A
1,929 98 Paved parking, HSG A
826 96 Gravel surface, HSG A
5,565 39 >75% Grass cover, Good, HSG A

11,920 70 Weighted Average

6,391 53.62% Pervious Area
5,529 46.38% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Assumed

Summary for Reach SP1: Study Point 1

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

Inflow Area = 16,013 sf, 59.88% Impervious, Inflow Depth = 0.00" for NRCS 25-year event
Inflow = 0.0cfs@ 0.00 hrs, Volume= Ocf
Outflow = 0.0cfs@ 0.00 hrs, Volume= 0 cf, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Summary for Reach SP2: Study Point 2

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

Inflow Area = 5,260 sf, 0.00% Impervious, Inflow Depth = 0.10" for NRCS 25-year event
Inflow = 0.0cfs@ 15.02 hrs, Volume= 43 cf
Outflow = 0.0cfs@ 15.02 hrs, Volume= 43 cf, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Summary for Pond 1P: Stormcrete #1

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=570)

Inflow Area = 3,912 sf, 90.19% Impervious, Inflow Depth = 4.40" for NRCS 25-year event
Inflow = 0.5cfs@ 12.00 hrs, Volume= 1,435 cf

Outflow = 0.2cfs@ 12.11 hrs, Volume= 1,437 cf, Atten=61%, Lag= 6.8 min
Discarded = 0.2cfs@ 12.11 hrs, Volume= 1,437 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= O cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=307.56' @ 12.11 hrs Surf.Area= 580 sf Storage= 129 cf
Flood Elev=309.50' Surf.Area= 580 sf Storage= 580 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 2.3 min ( 777.5-775.2)

Volume Invert Avail.Storage Storage Description

#1 307.00 580 cf Stormcete Storage (Irregular)Listed below (Recalc)
1,450 cf Overall x 40.0% Voids
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
307.00 580 298.0 0 0 580
309.50 580 298.0 1,450 1,450 1,325
Device Routing Invert Outlet Devices

#1  Discarded 307.00' 14.130in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 301.75'

#2  Primary 309.50' 145.0' long Overflow X 2.00
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
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Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.2 cfs @ 12.11 hrs HW=307.56' (Free Discharge)
1=Exfiltration ( Controls 0.2 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=307.00' (Free Discharge)
2=0verflow ( Controls 0.0 cfs)

Summary for Pond 2P: Stormcrete #2

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=533)

Inflow Area = 12,283 sf, 88.05% Impervious, Inflow Depth = 4.29" for NRCS 25-year event
Inflow = 1.7cfs@ 12.00 hrs, Volume= 4,395 cf

Outflow = 0.4cfs@ 12.28 hrs, Volume= 4,396 cf, Atten=73%, Lag= 16.9 min
Discarded = 0.4cfs@ 12.28 hrs, Volume= 4,396 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= Ocf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs /3
Peak Elev=308.99' @ 12.28 hrs Surf.Area= 916 sf Storage= 791 cf
Flood Elev=309.83' Surf.Area= 916 sf Storage= 1,099 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time=9.3 min ( 788.6 - 779.3)

Volume Invert Avail.Storage Storage Description
#1 306.83' 1,099 cf Stormcete Storage (Irregular)Listed below (Recalc)
2,748 cf Overall x 40.0% Voids
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
306.83 916 466.0 0 0 916
309.83 916 466.0 2,748 2,748 2,314
Device Routing Invert Outlet Devices
#1  Discarded 306.83'" 14.130 in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 302.40'
#2  Primary 309.83'" 237.0' long Overflow X 2.00

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.4 cfs @ 12.28 hrs HW=308.99' (Free Discharge)
T a1=Exfiltration ( Controls 0.4 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=306.83"' (Free Discharge)
2=Overflow ( Controls 0.0 cfs)

Summary for Pond 3P: Stormcrete #3

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=535)

Inflow Area = 12,158 sf, 88.96% Impervious, Inflow Depth = 4.29" for NRCS 25-year event
Inflow = 1.4 cfs @ 12.07 hrs, Volume= 4,350 cf

Outflow = 0.4cfs@ 12.36 hrs, Volume= 4,352 cf, Atten=69%, Lag= 17.6 min
Discarded = 0.4cfs@ 12.36 hrs, Volume= 4,352 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=309.29' @ 12.36 hrs Surf.Area= 916 sf Storage= 782 cf
Flood Elev=310.16"' Surf.Area= 916 sf Storage= 1,099 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 9.4 min ( 793.3 - 783.9)
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Volume Invert Avail.Storage Storage Description
#1 307.16' 1,099 cf Stormcete Storage (Irregular)Listed below (Recalc)
2,748 cf Overall x 40.0% Voids
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
307.16 916 466.0 0 0 916
310.16 916 466.0 2,748 2,748 2,314
Device Routing Invert Qutlet Devices

#1  Discarded 307.16' 14.130in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 302.40'

#2  Primary 310.16' 237.0'long Overflow X 2.00
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60

Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.4 cfs @ 12.36 hrs HW=309.29' (Free Discharge)
*_1=Exfiltration ( Controls 0.4 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=307.16' (Free Discharge)
2=0verflow ( Controls 0.0 cfs)

Summary for Pond 4P: Stormcrete #4

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=540)

Inflow Area = 10,161 sf, 89.81% Impervious, Inflow Depth = 4.40" for NRCS 25-year event
Inflow = 1.2cfs @ 12.07 hrs, Volume= 3,728 cf

Outflow = 0.4cfs@ 12.35hrs, Volume= 3,731 cf, Atten=68%, Lag= 16.7 min
Discarded = 0.4cfs@ 12.35 hrs, Volume= 3,731 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= O cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=309.38' @ 12.35 hrs Surf.Area= 836 sf Storage= 628 cf
Flood Elev=310.50" Surf.Area= 836 sf Storage= 1,003 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 8.2 min ( 788.1 - 779.9)

Volume Invert Avail.Storage Storage Description
#1 307.50 1,003 cf Stormcete Storage (Irregular)Listed below (Recalc)
2,508 cf Overall x 40.0% Voids
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
307.50 836 426.0 0 0 836
310.50 836 426.0 2,508 2,508 2,114
Device Routing Invert Outlet Devices
#1  Discarded 307.50' 14.130in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 302.80'
#2  Primary 310.50' 217.0' long Overflow X 2.00

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60

Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.4 cfs @ 12.35 hrs HW=309.38' (Free Discharge)
1=Exfiltration ( Controls 0.4 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=307.50"' (Free Discharge)
2=0verflow ( Controls 0.0 cfs)
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Summary for Pond 5P: Stormcrete #5

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=539)

Inflow Area = 10,218 sf, 93.17% Impervious, Inflow Depth = 4.62" for NRCS 25-year event
Inflow = 1.2cfs @ 12.07 hrs, Volume= 3,937 cf

Outflow = 0.4cfs@ 12.34 hrs, Volume= 3,940 cf, Atten=67%, Lag= 16.4 min
Discarded = 0.4cfs@ 12.34 hrs, Volume= 3,940 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= O cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=309.80' @ 12.34 hrs Surf.Area= 836 sf Storage= 660 cf
Flood Elev=310.83" Surf.Area= 836 sf Storage= 1,003 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 8.3 min ( 779.1 - 770.8)

Volume Invert Avail.Storage Storage Description
#1 307.83' 1,003 cf Stormcete Storage (Irregular)Listed below (Recalc)
2,508 cf Overall x 40.0% Voids
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
307.83 836 426.0 0 0 836
310.83 836 426.0 2,508 2,508 2,114
Device Routing Invert Outlet Devices
#1  Discarded 307.83' 14.130in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 303.50'
#2  Primary 310.83' 217.0' long Overflow X 2.00

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.4 cfs @ 12.34 hrs HW=309.80' (Free Discharge)
1=Exfiltration ( Controls 0.4 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=307.83"' (Free Discharge)
2=0verflow ( Controls 0.0 cfs)

Summary for Pond 6P: Stormcrete #6

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=541)

Inflow Area = 13,371 sf, 96.66% Impervious, Inflow Depth = 4.85" for NRCS 25-year event
Inflow = 1.6cfs@ 12.07 hrs, Volume= 5,405 cf

Outflow = 0.5cfs@ 12.34 hrs, Volume= 5,405 cf, Atten=67%, Lag= 16.0 min
Discarded = 0.5cfs@ 12.34 hrs, Volume= 5,405 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= Ocf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=310.43' @ 12.34 hrs Surf.Area= 1,134 sf Storage= 875 cf
Flood Elev=311.16" Surf.Area= 1,134 sf Storage= 1,207 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 7.8 min ( 767.8 - 760.0)

Volume Invert Avail.Storage Storage Description

#1 308.50' 1,207 cf Stormcete Storage (Irregular)Listed below (Recalc)
3,016 cf Overall x 40.0% Voids
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Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)

308.50 1,134 575.0 0 0 1,134

311.16 1,134 575.0 3,016 3,016 2,664
Device Routing Invert Qutlet Devices

#1  Discarded 308.50' 14.130in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 304.20'

#2  Primary 311.16' 295.0'long Overflow

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50 3.00 3.50
Coef. (English) 2.54 2.61 2.61 2.60 2.66 2.70 2.77 2.89 2.88 2.85 3.07 3.20 3.32

Discarded OutFlow Max=0.5 cfs @ 12.34 hrs HW=310.43" (Free Discharge)
1=Exfiltration ( Controls 0.5 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=308.50' (Free Discharge)
2=0verflow ( Controls 0.0 cfs)

Summary for Pond 7P: Stormcrete #7

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=550)

Inflow Area = 13,607 sf, 92.87% Impervious, Inflow Depth = 4.62" for NRCS 25-year event
Inflow = 1.6cfs@ 12.07 hrs, Volume= 5,243 cf

Outflow = 0.6cfs@ 12.31 hrs, Volume= 5,244 cf, Atten=64%, Lag= 14.2 min
Discarded = 0.6cfs@ 12.31 hrs, Volume= 5,244 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= O cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=310.68' @ 12.31 hrs Surf.Area= 1,314 sf Storage= 754 cf
Flood Elev=311.50" Surf.Area= 1,314 sf Storage= 1,183 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 6.0 min ( 776.8 - 770.8)

Volume Invert Avail.Storage Storage Description
#1 309.25' 1,183 cf Stormcete Storage (Irregular)Listed below (Recalc)
2,957 cf Overall x 40.0% Voids
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
309.25 1,314 515.0 0 0 1,314
311.50 1,314 515.0 2,957 2,957 2,473
Device Routing Invert Outlet Devices
#1  Discarded 309.25'" 14.130in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 305.25'
#2  Primary 311.50' 262.5'long Overflow

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.6 cfs @ 12.31 hrs HW=310.68"' (Free Discharge)
1=Exfiltration ( Controls 0.6 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=309.25' (Free Discharge)
2=0verflow ( Controls 0.0 cfs)

Summary for Pond 9P: Bio-Retention

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=536)
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Inflow Area = 16,013 sf, 59.88% Impervious, Inflow Depth = 2.80" for NRCS 25-year event

Inflow = 1.5cfs @ 12.00 hrs, Volume= 3,738 cf

Outflow = 0.5cfs@ 12.21 hrs, Volume= 3,740 cf, Atten=65%, Lag= 12.8 min

Discarded = 0.5cfs@ 12.21 hrs, Volume= 3,740 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev= 306.15' @ 12.21 hrs Surf.Area= 1,263 sf Storage= 615 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 7.6 min ( 831.5 - 823.9)

Volume Invert Avail.Storage Storage Description
#1 305.50' 2,126 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
305.50 668 214.0 0 0 668
306.00 1,109 226.0 440 440 1,102
307.00 2,339 287.0 1,686 2,126 3,606
Device Routing Invert Outlet Devices
#1  Primary 307.00" 40.0'long x 20.0' breadth Overflow

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Discarded 305.50' 14.130in/hr Exfiltration over Wetted area Conductivity to Groundwater Elevation = 301.50'

Discarded OutFlow Max=0.5 cfs @ 12.21 hrs HW=306.15"' (Free Discharge)
T o=Exfiltration ( Controls 0.5 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=305.50" TW=0.00" (Dynamic Tailwater)
1=Overflow ( Controls 0.0 cfs)

Summary for Pond 10P: Bio-Retention

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

Inflow Area = 11,920 sf, 46.38% Impervious, Inflow Depth = 2.28" for NRCS 25-year event
Inflow = 0.7cfs@ 12.08 hrs, Volume= 2,261 cf

Outflow = 0.6cfs@ 12.13 hrs, Volume= 2,261 cf, Atten=17%, Lag= 3.1 min
Discarded = 0.6cfs@ 12.13 hrs, Volume= 2,261 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= O cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=310.73' @ 12.13 hrs Surf.Area= 760 sf Storage= 114 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 1.0 min ( 844.4 - 843.4)

Volume Invert Avail.Storage Storage Description
#1 310.50 7,154 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
310.50 269 202.0 0 0 269
311.00 1,654 299.0 432 432 4,138
312.00 3,229 330.0 2,398 2,830 5,721
313.00 5,621 410.0 4,324 7,154 10,447
Device Routing Invert Outlet Devices
#1  Primary 313.00' 40.0'long x 20.0' breadth Overflow

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Discarded 310.50' 14.130in/hr Exfiltration over Wetted area Conductivity to Groundwater Elevation = 301.50'
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Discarded OutFlow Max=0.6 cfs @ 12.13 hrs HW=310.73" (Free Discharge)
2=Exfiltration ( Controls 0.6 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=310.50" (Free Discharge)
1=Overflow ( Controls 0.0 cfs)
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 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

SubcatchmentP-1: Subcat P-1 Runoff Area=3,912 sf 90.19% Impervious Runoff Depth=5.38"
Tc=0.0 min CN=92 Runoff=0.6 cfs 1,755 cf

SubcatchmentP-10: Subcat P-10 Runoff Area=5,260 sf 0.00% Impervious Runoff Depth=0.27"
Tc=5.0 min CN=34 Runoff=0.0 cfs 119 cf

SubcatchmentP-2: Subcat P-2 Runoff Area=12,283 sf 88.05% Impervious Runoff Depth=5.27"
Tc=0.0 min CN=91 Runoff=2.0 cfs 5,395 cf

SubcatchmentP-3: Subcat P-3 Runoff Area=12,158 sf 88.96% Impervious Runoff Depth=5.27"
Tc=5.0 min  CN=91 Runoff=1.7 cfs 5,340 cf

SubcatchmentP-4: Subcat P-4 Runoff Area=10,161 sf 89.81% Impervious Runoff Depth=5.38"
Tc=5.0 min CN=92 Runoff=1.4 cfs 4,559 cf

SubcatchmentP-5: Subcat P-5 Runoff Area=10,218 sf 93.17% Impervious Runoff Depth=5.61"
Tc=5.0 min CN=94 Runoff=1.5 cfs 4,780 cf

SubcatchmentP-6: Subcat P-6 Runoff Area=13,371 sf 96.66% Impervious Runoff Depth=5.85"
Tc=5.0 min CN=96 Runoff=1.9 cfs 6,514 cf

SubcatchmentP-7: Subcat P-7 Runoff Area=13,607 sf 92.87% Impervious Runoff Depth=5.61"
Tc=5.0 min CN=94 Runoff=2.0 cfs 6,365 cf

SubcatchmentP-8: Subcat P-8 Runoff Area=16,013 sf 59.88% Impervious Runoff Depth=3.66"
Tc=0.0 min CN=76 Runoff=1.9 cfs 4,881 cf

SubcatchmentP-9: Subcat P-9 Runoff Area=11,920 sf 46.38% Impervious Runoff Depth=3.06"
Tc=5.0 min CN=70 Runoff=1.0 cfs 3,041 cf

Reach SP1: Study Point 1 Inflow=0.0 cfs O cf
Outflow=0.0 cfs 0O cf

Reach SP2: Study Point 2 Inflow=0.0 cfs 119 cf
Outflow=0.0 cfs 119 cf

Pond 1P: Stormcrete#1 Peak Elev=307.86' Storage=199 cf Inflow=0.6 cfs 1,755 cf
Discarded=0.2 cfs 1,757 cf Primary=0.0 cfs 0 cf Outflow=0.2 cfs 1,757 cf

Pond 2P: Stormcrete#2 Peak Elev=309.80"' Storage=1,089 cf Inflow=2.0 cfs 5,395 cf
Discarded=0.5 cfs 5,398 cf Primary=0.0 cfs 0 cf Outflow=0.5 cfs 5,398 cf

Pond 3P: Stormcrete#3 Peak Elev=310.11" Storage=1,080 cf Inflow=1.7 cfs 5,340 cf
Discarded=0.5 cfs 5,341 cf Primary=0.0 cfs 0cf Outflow=0.5 cfs 5,341 cf

Pond 4P: Stormcrete#4 Peak Elev=310.11" Storage=872 cf Inflow=1.4 cfs 4,559 cf
Discarded=0.4 cfs 4,561 cf Primary=0.0 cfs 0 cf Outflow=0.4 cfs 4,561 cf

Pond 5P: Stormcrete#5 Peak Elev=310.52" Storage=900 cf Inflow=1.5 cfs 4,780 cf
Discarded=0.4 cfs 4,782 cf Primary=0.0 cfs 0 cf Outflow=0.4 cfs 4,782 cf

Pond 6P: Stormcrete#6 Peak Elev=311.11" Storage=1,185 cf Inflow=1.9 cfs 6,514 cf
Discarded=0.6 cfs 6,514 cf Primary=0.0 cfs 0 cf Outflow=0.6 cfs 6,514 cf

Pond 7P: Stormcrete#7 Peak Elev=311.26"' Storage=1,056 cf Inflow=2.0 cfs 6,365 cf
Discarded=0.6 cfs 6,366 cf Primary=0.0 cfs 0 cf Outflow=0.6 cfs 6,366 cf

Pond 9P: Bio-Retention Peak Elev=306.33" Storage=870 cf Inflow=1.9 cfs 4,881 cf
Discarded=0.7 cfs 4,882 cf Primary=0.0 cfs 0 cf Outflow=0.7 cfs 4,882 cf

Pond 10P: Bio-Retention Peak Elev=310.80" Storage=177 cf Inflow=1.0 cfs 3,041 cf
Discarded=0.8 cfs 3,041 cf Primary=0.0 cfs 0cf Outflow=0.8 cfs 3,041 cf
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Total Runoff Area = 108,903 sf Runoff Volume =42,750 cf Average Runoff Depth =4.71"
22.42% Pervious = 24,420 sf  77.58% Impervious = 84,483 sf
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Summary for Subcatchment P-1: Subcat P-1

[46] Hint: Tc=0 (Instant runoff peak depends on dt)
Runoff = 0.6cfs@ 12.00 hrs, Volume= 1,755 cf, Depth= 5.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr NRCS 50-year Rainfall=6.32"

Area (sf) CN  Description

246 30 Woods, Good, HSG A
138 39 >75% Grass cover, Good, HSG A
3,528 98 Paved parking, HSG A

3,912 92 Weighted Average
384 9.81% Pervious Area
3,528 90.19% Impervious Area

Summary for Subcatchment P-10: Subcat P-10
Runoff = 0.0cfs@ 12.44 hrs, Volume= 119 cf, Depth= 0.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr NRCS 50-year Rainfall=6.32"

Area (sf) CN Description

3,136 30 Woods, Good, HSG A
2,124 39 >75% Grass cover, Good, HSG A

5,260 34 Weighted Average

5,260 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Assumed

Summary for Subcatchment P-2: Subcat P-2

[46] Hint: Tc=0 (Instant runoff peak depends on dt)
Runoff = 2.0cfs@ 12.00 hrs, Volume= 5,395 cf, Depth= 5.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr NRCS 50-year Rainfall=6.32"

Area (sf) CN  Description
580 30 Woods, Good, HSG A
530 39 >75% Grass cover, Good, HSG A
5,816 98 Paved parking, HSG A
358 39 >75% Grass cover, Good, HSG A
5,000 98 Roofs, HSG A
12,283 91 Weighted Average
1,467 11.95% Pervious Area
10,816 88.05% Impervious Area
Summary for Subcatchment P-3: Subcat P-3
Runoff = 1.7cfs @ 12.07 hrs, Volume= 5,340 cf, Depth= 5.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt=0.01 hrs
Type Il 24-hr NRCS 50-year Rainfall=6.32"
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Area (sf) CN Description
469 30 Woods, Good, HSG A
343 39 >75% Grass cover, Good, HSG A
5,000 98 Roofs, HSG A
5,816 98 Paved parking, HSG A
530 39 >75% Grass cover, Good, HSG A
12,158 91 Weighted Average
1,342 11.04% Pervious Area
10,816 88.96% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet)

(ft/ft)  (ft/sec) (cfs)

5.0

Runoff =

Direct Entry, Assumed

Summary for Subcatchment P-4: Subcat P-4

1l.4cfs@ 12.07 hrs, Volume=

4,559 cf, Depth= 5.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr NRCS 50-year Rainfall=6.32"

Area (sf) CN Description
309 30 Woods, Good, HSG A
447 39 >75% Grass cover, Good, HSG A
5,376 98 Paved parking, HSG A
279 39 >75% Grass cover, Good, HSG A
3,750 98 Roofs, HSG A
10,161 92 Weighted Average
1,035 10.19% Pervious Area
9,126 89.81% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet)

(ft/ft)  (ft/sec) (cfs)

5.0

Runoff =

Direct Entry, Assumed

Summary for Subcatchment P-5: Subcat P-5

1.5cfs@ 12.07 hrs, Volume=

4,780 cf, Depth= 5.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr NRCS 50-year Rainfall=6.32"

Area (sf) CN Description

109 30 Woods, Good, HSG A
447 39 >75% Grass cover, Good, HSG A

5,770 98 Paved parking, HSG A
142 39 >75% Grass cover, Good, HSG A

3,750 98 Roofs, HSG A

10,218 94  Weighted Average

698 6.83% Pervious Area

9,520 93.17% Impervious Area

Tc Length Slope Velocity Capacity Description

(min) (feet)

(ft/ft)  (ft/sec) (cfs)

5.0

Runoff =

Direct Entry, Assumed

Summary for Subcatchment P-6: Subcat P-6

19cfs@ 12.07 hrs, Volume=

6,514 cf, Depth= 5.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt=0.01 hrs
Type Il 24-hr NRCS 50-year Rainfall=6.32"
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Area (sf) CN Description
447 39 >75% Grass cover, Good, HSG A
7,584 98 Paved parking, HSG A
5,340 98 Roofs, HSG A
13,371 96 Weighted Average
447 3.34% Pervious Area
12,924 96.66% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet)

(ft/ft)  (ft/sec) (cfs)

5.0

Runoff =

Direct Entry, Assumed

Summary for Subcatchment P-7: Subcat P-7

20cfs@ 12.07 hrs, Volume=

6,365 cf, Depth= 5.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr NRCS 50-year Rainfall=6.32"

Area (sf) CN Description
924 39 >75% Grass cover, Good, HSG A
7,687 98 Paved parking, HSG A
28 39 >75% Grass cover, Good, HSG A
4,950 98 Roofs, HSG A
17 96 Gravel surface, HSG A
13,607 94  Weighted Average
970 7.13% Pervious Area
12,637 92.87% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet)

(ft/ft)  (ft/sec) (cfs)

5.0

Direct Entry, Assumed

Summary for Subcatchment P-8: Subcat P-8

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff =

19cfs@ 12.00 hrs, Volume=

4,881 cf, Depth= 3.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr NRCS 50-year Rainfall=6.32"

Area (sf) CN Description
4,741 39 >75% Grass cover, Good, HSG A
2,900 98 Roofs, HSG A
6,688 98 Paved parking, HSG A
627 96 Gravel surface, HSG A
593 39 >75% Grass cover, Good, HSG A
21 30 Woods, Good, HSG A
2 30 Woods, Good, HSG A
437 30 Woods, Good, HSG A
4 30 Woods, Good, HSG A
16,013 76 Weighted Average
6,425 40.12% Pervious Area
9,588 59.88% Impervious Area
Summary for Subcatchment P-9: Subcat P-9
Runoff = 1.0cfs @ 12.08 hrs, Volume= 3,041 cf, Depth= 3.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr NRCS 50-year Rainfall=6.32"
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Area (sf) CN Description

3,600 98 Roofs, HSG A
1,929 98 Paved parking, HSG A
826 96 Gravel surface, HSG A
5,565 39 >75% Grass cover, Good, HSG A

11,920 70 Weighted Average

6,391 53.62% Pervious Area
5,529 46.38% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Assumed

Summary for Reach SP1: Study Point 1

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

Inflow Area = 16,013 sf, 59.88% Impervious, Inflow Depth = 0.00" for NRCS 50-year event
Inflow = 0.0cfs@ 0.00 hrs, Volume= Ocf
Outflow = 0.0cfs@ 0.00 hrs, Volume= 0 cf, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Summary for Reach SP2: Study Point 2

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

Inflow Area = 5,260 sf, 0.00% Impervious, Inflow Depth = 0.27" for NRCS 50-year event
Inflow = 0.0cfs@ 12.44 hrs, Volume= 119 cf
Outflow = 0.0cfs@ 12.44 hrs, Volume= 119 cf, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Summary for Pond 1P: Stormcrete #1

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=562)

Inflow Area = 3,912 sf, 90.19% Impervious, Inflow Depth = 5.38" for NRCS 50-year event
Inflow = 0.6cfs@ 12.00 hrs, Volume= 1,755 cf

Outflow = 0.2cfs@ 12.18 hrs, Volume= 1,757 cf, Atten=66%, Lag=10.8 min
Discarded = 0.2cfs@ 12.18 hrs, Volume= 1,757 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= O cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=307.86' @ 12.18 hrs Surf.Area= 580 sf Storage= 199 cf
Flood Elev=309.50' Surf.Area= 580 sf Storage= 580 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 3.7 min ( 773.8 - 770.1)

Volume Invert Avail.Storage Storage Description

#1 307.00 580 cf Stormcete Storage (Irregular)Listed below (Recalc)
1,450 cf Overall x 40.0% Voids
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
307.00 580 298.0 0 0 580
309.50 580 298.0 1,450 1,450 1,325
Device Routing Invert Outlet Devices

#1  Discarded 307.00' 14.130in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 301.75'

#2  Primary 309.50' 145.0' long Overflow X 2.00
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
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Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.2 cfs @ 12.18 hrs HW=307.86' (Free Discharge)
1=Exfiltration ( Controls 0.2 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=307.00' (Free Discharge)
2=0verflow ( Controls 0.0 cfs)

Summary for Pond 2P: Stormcrete #2

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=518)

Inflow Area = 12,283 sf, 88.05% Impervious, Inflow Depth = 5.27" for NRCS 50-year event
Inflow = 20cfs@ 12.00 hrs, Volume= 5,395 cf

Outflow = 0.5cfs@ 12.31 hrs, Volume= 5,398 cf, Atten=75%, Lag= 18.3 min
Discarded = 0.5cfs@ 12.31 hrs, Volume= 5,398 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= Ocf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs /3
Peak Elev=309.80' @ 12.31 hrs Surf.Area= 916 sf Storage= 1,089 cf
Flood Elev=309.83' Surf.Area= 916 sf Storage= 1,099 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time=12.2 min ( 786.1 - 773.9)

Volume Invert Avail.Storage Storage Description
#1 306.83' 1,099 cf Stormcete Storage (Irregular)Listed below (Recalc)
2,748 cf Overall x 40.0% Voids
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
306.83 916 466.0 0 0 916
309.83 916 466.0 2,748 2,748 2,314
Device Routing Invert Outlet Devices
#1  Discarded 306.83'" 14.130 in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 302.40'
#2  Primary 309.83'" 237.0' long Overflow X 2.00

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.5 c¢fs @ 12.31 hrs HW=309.80' (Free Discharge)
T a1=Exfiltration ( Controls 0.5 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=306.83"' (Free Discharge)
2=Overflow ( Controls 0.0 cfs)

Summary for Pond 3P: Stormcrete #3

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=519)

Inflow Area = 12,158 sf, 88.96% Impervious, Inflow Depth = 5.27" for NRCS 50-year event
Inflow = 1.7cfs @ 12.07 hrs, Volume= 5,340 cf

Outflow = 0.5cfs@ 12.39 hrs, Volume= 5,341 cf, Atten=71%, Lag= 19.1 min
Discarded = 0.5cfs@ 12.39 hrs, Volume= 5,341 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=310.11' @ 12.39 hrs Surf.Area= 916 sf Storage= 1,080 cf
Flood Elev=310.16"' Surf.Area= 916 sf Storage= 1,099 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time=12.4 min ( 790.9 - 778.5)
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Volume Invert Avail.Storage Storage Description
#1 307.16' 1,099 cf Stormcete Storage (Irregular)Listed below (Recalc)
2,748 cf Overall x 40.0% Voids
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
307.16 916 466.0 0 0 916
310.16 916 466.0 2,748 2,748 2,314
Device Routing Invert Qutlet Devices

#1  Discarded 307.16' 14.130in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 302.40'

#2  Primary 310.16' 237.0'long Overflow X 2.00
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60

Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.5 cfs @ 12.39 hrs HW=310.11" (Free Discharge)
*_1=Exfiltration ( Controls 0.5 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=307.16' (Free Discharge)
2=0verflow ( Controls 0.0 cfs)

Summary for Pond 4P: Stormcrete #4

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=526)

Inflow Area = 10,161 sf, 89.81% Impervious, Inflow Depth = 5.38" for NRCS 50-year event
Inflow = 1.4 cfs@ 12.07 hrs, Volume= 4,559 cf

Outflow = 0.4cfs@ 12.38 hrs, Volume= 4,561 cf, Atten=70%, Lag= 18.4 min
Discarded = 0.4cfs@ 12.38 hrs, Volume= 4,561 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= O cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=310.11' @ 12.38 hrs Surf.Area= 836 sf Storage= 872 cf
Flood Elev=310.50" Surf.Area= 836 sf Storage= 1,003 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time=11.0 min ( 785.7 - 774.7 )

Volume Invert Avail.Storage Storage Description
#1 307.50 1,003 cf Stormcete Storage (Irregular)Listed below (Recalc)
2,508 cf Overall x 40.0% Voids
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
307.50 836 426.0 0 0 836
310.50 836 426.0 2,508 2,508 2,114
Device Routing Invert Outlet Devices
#1  Discarded 307.50' 14.130in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 302.80'
#2  Primary 310.50' 217.0' long Overflow X 2.00

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60

Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.4 cfs @ 12.38 hrs HW=310.11" (Free Discharge)
1=Exfiltration ( Controls 0.4 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=307.50"' (Free Discharge)
2=0verflow ( Controls 0.0 cfs)
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Summary for Pond 5P: Stormcrete #5

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=526)

Inflow Area = 10,218 sf, 93.17% Impervious, Inflow Depth = 5.61" for NRCS 50-year event
Inflow = 15cfs @ 12.07 hrs, Volume= 4,780 cf

Outflow = 0.4cfs@ 12.37 hrs, Volume= 4,782 cf, Atten=70%, Lag= 17.9 min
Discarded = 0.4cfs@ 12.37 hrs, Volume= 4,782 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= O cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=310.52' @ 12.37 hrs Surf.Area= 836 sf Storage= 900 cf
Flood Elev=310.83" Surf.Area= 836 sf Storage= 1,003 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time=10.8 min ( 777.0 - 766.2)

Volume Invert Avail.Storage Storage Description
#1 307.83' 1,003 cf Stormcete Storage (Irregular)Listed below (Recalc)
2,508 cf Overall x 40.0% Voids
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
307.83 836 426.0 0 0 836
310.83 836 426.0 2,508 2,508 2,114
Device Routing Invert Outlet Devices
#1  Discarded 307.83' 14.130in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 303.50'
#2  Primary 310.83' 217.0' long Overflow X 2.00

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.4 cfs @ 12.37 hrs HW=310.52' (Free Discharge)
1=Exfiltration ( Controls 0.4 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=307.83"' (Free Discharge)
2=0verflow ( Controls 0.0 cfs)

Summary for Pond 6P: Stormcrete #6

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=528)

Inflow Area = 13,371 sf, 96.66% Impervious, Inflow Depth = 5.85" for NRCS 50-year event
Inflow = 19cfs@ 12.07 hrs, Volume= 6,514 cf

Outflow = 0.6cfs@ 12.36 hrs, Volume= 6,514 cf, Atten=69%, Lag= 17.6 min
Discarded = 0.6cfs@ 12.36 hrs, Volume= 6,514 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= Ocf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=311.11' @ 12.36 hrs Surf.Area= 1,134 sf Storage= 1,185 cf
Flood Elev=311.16" Surf.Area= 1,134 sf Storage= 1,207 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time=10.2 min ( 766.4 - 756.2)

Volume Invert Avail.Storage Storage Description

#1 308.50' 1,207 cf Stormcete Storage (Irregular)Listed below (Recalc)
3,016 cf Overall x 40.0% Voids
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Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)

308.50 1,134 575.0 0 0 1,134

311.16 1,134 575.0 3,016 3,016 2,664
Device Routing Invert Qutlet Devices

#1  Discarded 308.50' 14.130in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 304.20'

#2  Primary 311.16' 295.0'long Overflow

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50 3.00 3.50
Coef. (English) 2.54 2.61 2.61 2.60 2.66 2.70 2.77 2.89 2.88 2.85 3.07 3.20 3.32

Discarded OutFlow Max=0.6 cfs @ 12.36 hrs HW=311.11" (Free Discharge)
1=Exfiltration ( Controls 0.6 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=308.50' (Free Discharge)
2=0verflow ( Controls 0.0 cfs)

Summary for Pond 7P: Stormcrete #7

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=539)

Inflow Area = 13,607 sf, 92.87% Impervious, Inflow Depth = 5.61" for NRCS 50-year event
Inflow = 20cfs@ 12.07 hrs, Volume= 6,365 cf

Outflow = 0.6cfs@ 12.34 hrs, Volume= 6,366 cf, Atten=67%, Lag= 16.0 min
Discarded = 0.6cfs@ 12.34 hrs, Volume= 6,366 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= O cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=311.26' @ 12.34 hrs Surf.Area= 1,314 sf Storage= 1,056 cf
Flood Elev=311.50" Surf.Area= 1,314 sf Storage= 1,183 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 8.1 min ( 774.3 - 766.2 )

Volume Invert Avail.Storage Storage Description
#1 309.25' 1,183 cf Stormcete Storage (Irregular)Listed below (Recalc)
2,957 cf Overall x 40.0% Voids
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
309.25 1,314 515.0 0 0 1,314
311.50 1,314 515.0 2,957 2,957 2,473
Device Routing Invert Outlet Devices
#1  Discarded 309.25'" 14.130in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 305.25'
#2  Primary 311.50' 262.5'long Overflow

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.6 cfs @ 12.34 hrs HW=311.26' (Free Discharge)
1=Exfiltration ( Controls 0.6 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=309.25' (Free Discharge)
2=0verflow ( Controls 0.0 cfs)

Summary for Pond 9P: Bio-Retention

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=524)
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Inflow Area = 16,013 sf, 59.88% Impervious, Inflow Depth = 3.66" for NRCS 50-year event

Inflow = 1.9cfs @ 12.00 hrs, Volume= 4,881 cf

Outflow = 0.7cfs@ 12.20 hrs, Volume= 4,882 cf, Atten=64%, Lag= 11.9 min

Discarded = 0.7cfs@ 12.20 hrs, Volume= 4,882 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=306.33' @ 12.20 hrs Surf.Area= 1,470 sf Storage= 870 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 9.1 min ( 825.3 - 816.2)

Volume Invert Avail.Storage Storage Description
#1 305.50' 2,126 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
305.50 668 214.0 0 0 668
306.00 1,109 226.0 440 440 1,102
307.00 2,339 287.0 1,686 2,126 3,606
Device Routing Invert Outlet Devices
#1  Primary 307.00" 40.0'long x 20.0' breadth Overflow

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Discarded 305.50' 14.130in/hr Exfiltration over Wetted area Conductivity to Groundwater Elevation = 301.50'

Discarded OutFlow Max=0.7 cfs @ 12.20 hrs HW=306.33' (Free Discharge)
T o=Exfiltration ( Controls 0.7 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=305.50" TW=0.00" (Dynamic Tailwater)
1=Overflow ( Controls 0.0 cfs)

Summary for Pond 10P: Bio-Retention

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

Inflow Area = 11,920 sf, 46.38% Impervious, Inflow Depth = 3.06" for NRCS 50-year event
Inflow = 1.0cfs@ 12.08 hrs, Volume= 3,041 cf

Outflow = 0.8cfs@ 12.13 hrs, Volume= 3,041 cf, Atten=20%, Lag= 3.4 min
Discarded = 0.8cfs@ 12.13 hrs, Volume= 3,041 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= O cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=310.80' @ 12.13 hrs Surf.Area= 968 sf Storage= 177 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 1.3 min ( 836.0 - 834.8)

Volume Invert Avail.Storage Storage Description
#1 310.50 7,154 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
310.50 269 202.0 0 0 269
311.00 1,654 299.0 432 432 4,138
312.00 3,229 330.0 2,398 2,830 5,721
313.00 5,621 410.0 4,324 7,154 10,447
Device Routing Invert Outlet Devices
#1  Primary 313.00' 40.0'long x 20.0' breadth Overflow

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Discarded 310.50' 14.130in/hr Exfiltration over Wetted area Conductivity to Groundwater Elevation = 301.50'
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Discarded OutFlow Max=0.8 cfs @ 12.13 hrs HW=310.80" (Free Discharge)
2=Exfiltration ( Controls 0.8 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=310.50" (Free Discharge)
1=Overflow ( Controls 0.0 cfs)



SUMMARY OF AREAS

LEGEND

DRAINAGE AREA AREA (FEET) CN EXISTING WATERSHED
PROPOSED WATERSHED
P1 3,912 92 SCS SOILS BOUNDARY
P2 12,285 91 Tc FLOW PATH e ———__3§
P3 12,158 91 SUBCATCHMENT LABEL
SUBCATCHMENT BOUNDARY == s s e
P4 1 0’1 61 92 FLOW DIRECTION —
P5 10,218 94
P6 15,571 96
P/ 15,0607/ 94
P3 16,013 /6
oS 11,920 /0 STUDY POINT 2 STUDY POINT 1
P10 5’260 34 DEVELOPMENT AREA FLOW TO WEST FLOW TO LOW POINT IN FRONT OF SITE
STORM EVENT |PEAK RATE |VOLUME STORM EVENT |PEAK RATE [VOLUME
SITE TOTAL 108,903 85.14 YR STORM 0 CFS 0 CF YR _STORM 0 CFS 0 CF
10YR STORM 0 CFS 3 CF 10YR STORM 0 CFS 0 CF
50YR STORM 0 CFS 119 CF | 50YR STORM O CFS 0 CF
SP-2

MAP 109, LOT 028

d 40'x125 d 40'x125 1 I(20'x145');
. ( I) ( I) ( I) \ K\ ALLENSTOWN, NH 03275

e

PROJECT NO.

2047-04A | DATE: 04-04-18

(HLaIm F18VIdvA — 2178nd

= sl ]
e
IMIANS1L YFLSTHD

OIS

F.F.=311.00

SCALE: 1"=30'| DWG. NAME: C-2047-04

\ F.F.=312.00|

F.F.=311.67

v ﬁ |
&1 ||

~ ¥reF.=300.67 : \ \
[ SE—
— =

F.F.=311.33 F.F.=310.67 F.F.=310.33 F.F.=310.00

DRAFTED BY: BDJ| CHECKED BY: BDJ

PREPARED BY:

$ "'{J9 — — T ] I \
§ é\u ~ N o — e MOM—OHW—O
S — ompl-0
‘§£§l %0: — — 7 ___I ) gEle- — \ \
XS _/
O T / — : + / I w DESCRIPTION
/ . | |
A, ! 4:) - - - 1L I ’ < Aol U Lok T APPLICANT:
O) C?’%(I)S / o 201 HIGHLAND, LLC
L 7 679 FIRST NH TPK
\i”?' NORTHWOOD, NH 03261
A\
Q/ // PROJECT:
\\/ [ 3 %}S - « % SP-1 SELF STORAGE FACILITY
v || 13.600 5F || 4ssosk. | s340skF. 3,750 S F. 3,750 S F. SHELUELR v ﬁﬁ" F| 900SF. | 15 CHESTER TURNPIKE
| (20x1 1 (3ox165) 7| @oxize) (30x125) (30125
|| | f |
Y |
|
|

o>

1

i
L
g

ALLEN & MAJOR
ASSOCIATES, INC.

civil & structural engineering ¢ land surveying
\ environmental consulting ¢ landscape architecture
\ www

.allenmajor.com

400 HARVEY ROAD

\ MANCHESTER, NH 031038
TEL: (603) 627-5500
\ FAX: (603) 627-5501

l WOBURN, MA ¢ LAKEVILLE, MA & MANCHESTER, NH

THIS DRAWING HAS BEEN PREPARED IN ELECTRONIC FORMAT.
CLIENT/CLIENT'S REPRESENTATIVE OR CONSULTANT MAY BE
PROVIDED COPIES OF DRAWINGS AND SPECIFICATIONS ON MAGNETIC
MEDIA FOR HIS/HER INFORMATION AND USE FOR SPECIFIC
APPLICATION TO THIS PROJECT. DUE TO THE POTENTIAL THAT THE
MAGNETIC INFORMATION MAY BE MODIFIED UNINTENTIONALLY OR
OTHERWISE, ALLEN & MAJOR ASSOCIATES, INC. MAY REMOVE ALL
INDICATION OF THE DOCUMENT'S AUTHORSHIP ON THE MAGNETIC
MEDIA. PRINTED REPRESENTATIONS OF THE DRAWINGS AND

GRAPHIC SCALE

0 o s . o 20 SPECIFICATIONS ISSUED SHALL BE THE ONLY RECORD COPIES OF
ALLEN & MAJOR ASSOCIATES, INC.'S WORK PRODUCT.
E;!;EE DRAWING TITLE: SHEET No.
( IN FEET )

PROPOSED WATERSHED
PLAN PWP

Copyright©2018 Allen & Major Associates, Inc.
All Rights Reserved

1 inch = 30 ft.

R:\PROJECTS\ 2047—04\ CIVIL\DRAWINGS \ CURRENT\ C—2047—04 — WATERSHED_PROPOSED.DWG



SECTION 5.0

APPENDIX




RAINFALL DATA



Extreme Precipitation Tables: 43.124°N, 71.441°W Page 1 of 1

Extreme Precipitation Tables
Northeast Regional Climate Center

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

Smoothing  Yes
State New Hampshire
Location
Longitude  71.441 degrees West
Latitude 43.124 degrees North
Elevation 0 feet
Date/Time  Wed, 28 Mar 2018 13:45:56 -0400

Extreme Precipitation Estimates

5min|10min|15min|30min|60min|120min 1hr| 2hr |3hr | 6hr [12hr| 24hr | 48hr 1day|2day |4day | 7day [10day
1yr | 0.26| 0.39 | 0.49 | 0.64 | 0.80 | 1.01 | 1yr |0.69]0.98]1.17|1.48|1.87]2.38 |2.61 | 1yr |2.11]2.51[2.91|3.60 | 4.16 | 1yr
2yr 10.32] 0.49 | 0.61 | 0.80 | 1.00 | 1.26 | 2yr |0.87|1.16|1.46|1.82{2.28]2.85|3.18 | 2yr [2.52|3.06]3.54|4.23 | 4.83 | 2yr
Syr 10.37] 0.58 | 0.73 1 0.98 | 1.25 | 1.59 | Syr |1.08|1.45|1.84|2.31{2.87|3.57 | 4.05 | Syr |3.16|3.8914.49|5.28 | 597 | 5yr
10yr | 0.42] 0.66 | 0.84 | 1.14 | 1.48 | 1.90 | 10yr [1.28[1.71{2.21{2.76]3.43|4.24 | 4.86 | 10yr |3.75| 4.67 | 5.38 | 6.25 | 7.01 | 10yr
25yr|0.50| 0.79 | 1.01 | 1.39 | 1.85 | 2.39 | 25yr |1.60]2.15]2.78]3.4914.33|5.32 | 6.18 | 25yr |4.71] 5.95| 6.83 | 7.81 | 8.67 | 25yr
50yr|0.57] 091 | 1.17 | 1.63 | 2.19 | 2.85 | 50yr |1.89]2.54]3.33]4.18]5.16] 6.32 | 7.43 | S0yr |5.60| 7.14 | 8.18 ] 9.25 | 10.20 | 50yr
100yr| 0.64| 1.04 | 1.34 | 1.90 | 2.60 | 3.40 |100yr|2.24/3.02]3.98|4.99]6.16] 7.52 | 8.93 |100yr|6.66| 8.59 | 9.81 |10.96] 11.99 |100yr
200yr| 0.74] 1.21 | 1.56 | 2.23 | 3.08 | 4.05 |200yr|2.66{3.58{4.75[5.96]7.35| 8.95 |10.74|200yr|7.92{10.33|11.77{12.99| 14.11 |200yr
500yr| 0.89] 1.46 | 1.90 | 2.76 | 3.86 | 5.11 |500yr|3.33{4.50{6.01{7.54{9.28|11.26]13.72|500yr|9.97{13.19]14.97{16.28]| 17.51 |500yr

Lower Confidence Limits

Smin|10min|15min|30min|60min|120min 1hr|2hr |3hr|6hr [12hr|24hr|48hr 1day|2day|4day|7day |10day
lyr |0.21] 0.32 1 0.39 | 0.53 | 0.65 | 0.88 | 1yr 0.56]0.86]1.06]1.36]1.60(2.09|2.46| 1yr |1.85]2.37]2.68|3.30] 3.80 | 1yr
2yr 10.31] 047 | 0.58 1 0.79 | 0.97 | 1.15 | 2yr [0.84|1.13|1.311.73]2.20]2.77|3.08| 2yr |2.45]2.96]| 3.44]|4.10| 4.69 | 2yr
Syr 10.35] 0.54 | 0.67 | 091 | 1.16 | 1.38 | Syr [1.00]1.35[1.54[2.01{2.57]3.32|3.72| Syr |2.94|3.58| 4.15]14.93| 5.57 | Syr
10yr [ 0.38] 0.59 | 0.73 | 1.02 | 1.32 | 1.56 | 10yr |1.14|1.53]1.75|2.26{2.883.8014.30]| 10yr |3.36|4.14| 4.78 | 5.65 | 6.35 | 10yr
25yr|0.44] 0.68 | 0.84 | 1.20 | 1.58 | 1.82 | 25yr |1.36]1.78]2.07]2.63]|3.35]|4.53|5.19] 25yr |4.01|4.99] 5.73 | 6.76 | 7.58 | 25yr
S50yr|0.49] 0.75 | 0.93 | 1.33 | 1.80 | 2.05 | 50yr |1.55]2.01]2.35]2.95|3.77|5.17|5.99] S50yr |4.585.76] 6.55| 7.74 | 8.64 | S0yr
100yr] 0.55] 0.83 | 1.04 | 1.50 | 2.06 | 2.32 [100yr|1.78]|2.27]2.67]3.32]4.24]5.90|6.90|100yr| 5.23|6.63] 7.50 | 8.87 | 9.84 |100yr
200yr| 0.61]1 0.92 | 1.17 | 1.69 | 2.36 | 2.60 [200yr|2.03{2.55(3.03(3.73[4.77|6.74]8.07|200yr|5.96|7.76| 8.57 |10.16]| 11.18 |200yr
500yr| 0.71] 1.06 | 1.36 | 1.98 | 2.82 | 3.04 [500yr|2.43{2.97(3.59{4.36]5.60]8.0019.73|500yr| 7.08 19.36|10.15|12.18] 13.27|500yr

Upper Confidence Limits

Smin|10min|15min|30min|60min|120min 1hr|2hr |3hr|6hr [12hr|24hr |48hr 1day|2day|4day|7day [10day
1yr {029 0.44 | 0.54 | 0.73 | 0.90 | 1.08 | 1yr |0.78]1.05]1.20]1.59]2.01]2.54|2.79 | 1yr |2.25]2.68]|3.20]3.90 | 445 | 1yr
2yr 10.33] 0.51 | 0.62 ] 0.84 | 1.04 | 1.24 | 2yr |0.90]1.21|1.40]1.84|2.3412.95]3.30 | 2yr |2.61]|3.17|3.68|4.37| 4.99 | 2yr
Syr 10.41] 0.63 | 0.78 | 1.07 | 1.36 | 1.58 | Syr |1.17|1.54|1.79]2.31|2.94]|3.84 | 4.40 | Syr |3.40|4.23|4.84]5.64| 6.39 | Syr
10yr[0.49] 0.75 1 093 | 1.29 | 1.67 | 1.92 | 10yr |1.44|1.87|2.17|2.75|3.51|4.70 | 5.47 | 10yr | 4.16| 5.26 | 6.00 | 6.86 | 7.75 | 10yr
25yr|0.62] 094 | 1.17 | 1.68 | 2.21 | 2.49 | 25yr |1.90])2.43]2.79]3.46]4.41] 6.16 | 7.33 | 25yr | 5.45] 7.05] 7.96 | 8.90 | 9.92 | 25yr
50yr|0.74] 1.12 | 1.40 | 2.01 | 2.71 | 3.03 | 50yr |2.34)2.97|3.37]4.15]5.25| 7.57 [ 9.15 | 50yr | 6.70 | 8.80 | 9.88 |10.85[12.01 | 50yr
100yr] 0.89| 1.35 | 1.69 | 2.44 | 3.35 | 3.70 [100yr|2.89]3.61]4.08]4.95]6.27]9.31 |11.44|100yr| 8.24 |11.00}12.27]13.24| 14.57 |100yr
200yr| 1.07] 1.61 | 2.04 | 2.95 | 4.12 | 4.51 [200yr|3.56{4.41[4.93(5.92(7.49|11.46]14.10|200yr|10.14|13.56]15.28|16.16] 17.67 [200yr
500yr| 1.37] 2.04 | 2.63 | 3.82 | 5.44 | 5.90 [500yr|4.69(5.76|6.36(7.50{9.48|15.09]18.94|500yr|13.35]18.21|20.42|21.06]22.85 [500yr

Powered by ‘ !CE

Northeast Regional
Climate Center

http://precip.eas.cornell.edu/data.php?1522259155368 3/28/2018
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Manning's Number Tables (continued)
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2 Hydrologic Soil Group—Merrimack and Belknap Counties, New Hampshire z
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Hydrologic Soil Group—Merrimack and Belknap Counties, New Hampshire

(USDA soil report)

MAP LEGEND
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at 1:24,000.

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

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

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

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

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

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

Soil Survey Area:  Merrimack and Belknap Counties, New
Hampshire
Survey Area Data:  Version 20, Sep 22, 2015

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

Date(s) aerial images were photographed: Apr 8, 2011—Apr 9,
2011

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

USDA  Natural Resources

JSDA
== (Conservation Service

Web Soil Survey

National Cooperative Soil Survey

12/15/2015
Page 2 of 4



Hydrologic Soil Group—Merrimack and Belknap Counties, New Hampshire

USDA saoil report

Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Merrimack and Belknap Counties, New Hampshire (NH609)
Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

26A Windsor loamy sand, 0 to | A 0.0 0.0%
3 percent slopes

313A Deerfield fine sandy A/D 1.6 53.2%
loam, 0 to 5 percent
slopes

Urban land, 0 to 8 1.4 46.8%

percent slopes

Totals for Area of Interest 3.0 100.0%

Description

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

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

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

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

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

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

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

I
|2

Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey

12/15/2015
Page 3 of 4



2 Saturated Hydraulic Conductivity (Ksat)—Merrimack and Belknap Counties, New Hampshire z
& (USDA soil report - Ksat) d
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Saturated Hydraulic Conductivity (Ksat)—Merrimack and Belknap Counties, New Hampshire

(USDA soil report - Ksat)

MAP LEGEND

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons
[ <=99.8187
>99.8187 and <=
100.0000

[ ] Notrated or not available

Soil Rating Lines
-t <=09.8187
et >99.8187 and <=
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e Not rated or not available

Soil Rating Points
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[ | >99.8187 and <=
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(] Not rated or not available

Water Features
Streams and Canals

Transportation
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—_
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US Routes
Major Roads
Local Roads
Background

- Aerial Photography

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at 1:24,000.

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

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

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

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

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

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

Soil Survey Area:
Hampshire
Survey Area Data:

Merrimack and Belknap Counties, New

Version 20, Sep 22, 2015

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

Date(s) aerial images were photographed:
2011

Apr 8, 2011—Apr 9,

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

USDA  Natural Resources

USDA Web Soil Survey
== (Conservation Service

National Cooperative Soil Survey

12/15/2015
Page 2 of 3



Saturated Hydraulic Conductivity (Ksat)—Merrimack and Belknap Counties, New Hampshire

USDA saoil report - Ksat

Saturated Hydraulic Conductivity (Ksat)

Saturated Hydraulic Conductivity (Ksat)— Summary by Map Unit — Merrimack and Belknap Counties, New Hampshire

(NH609)
Map unit symbol Map unit name Rating (micrometers Acres in AOI Percent of AOI
per second)

26A Windsor loamy sand, 0 to | 100.0000 0.0 0.0%
3 percent slopes

313A Deerfield fine sandy 99.8187 1.6 53.2%
loam, 0 to 5 percent
slopes

699B Urban land, 0 to 8 1.4 46.8%
percent slopes

Totals for Area of Interest 3.0 100.0%

Description

Saturated hydraulic conductivity (Ksat) refers to the ease with which pores in a
saturated soil transmit water. The estimates are expressed in terms of micrometers
per second. They are based on soil characteristics observed in the field, particularly
structure, porosity, and texture. Saturated hydraulic conductivity is considered in
the design of soil drainage systems and septic tank absorption fields.

For each soil layer, this attribute is actually recorded as three separate values in
the database. A low value and a high value indicate the range of this attribute for
the soil component. A "representative" value indicates the expected value of this
attribute for the component. For this soil property, only the representative value is
used.

The numeric Ksat values have been grouped according to standard Ksat class
limits.

Rating Options

Units of Measure: micrometers per second

Aggregation Method: Dominant Component

Component Percent Cutoff: None Specified

Tie-break Rule: Fastest

Interpret Nulls as Zero: No

Layer Options (Horizon Aggregation Method): Depth Range (Weighted Average)
Top Depth: 12

Bottom Depth: 36

Units of Measure: Inches

I
|2

Natural Resources Web Soil Survey
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GROUNDWATER RECHARGE CALCULATION



Groundwater Recharge Volume (GRV) Calculation

183 ac Area of HSG A soil that was replaced by impervious cover 0.40"
ac Area of HSG B soil that was replaced by impervious cover 0.25"
ac Area of HSG C soil that was replaced by impervious cover 0.10"
ac Area of HSG D soil or impervious cover that was replaced by impervious cover 0.0"

0.40 inches
0.7312 ac-in
2,654 cf

Rd = weighted groundwater recharge depth
GRV = Al *Rd
GRV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

Provide calculations below showing that the project meets the groundwater recharge requirements (Env-
Wq 1507.04):

2,654 CF Groundwater Recharge Required. < 16,454 CF Total Recharge Area Provided

7,174 CF Provided with Stormcrete Systems

9,280 CF Provided with Bioretention Areas

16,454 CF Total Recharge Area Provided (See attached HydroCAD calculation pages)

NHDES Alteration of Terrain
Last Revised: August 2013



2047-04_Proposed Type Il 24-hr NRCS 50-year Rainfall=6.32"

Prepared by Allen & Major Printed 5/23/2018
HydroCAD® 10.00-18 s/n 02881 © 2016 HydroCAD Software Solutions LLC Page 1

Summary for Pond 1P: Stormcrete #1

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=562)

Inflow Area = 3,912 sf, 90.19% Impervious, Inflow Depth = 5.38" for NRCS 50-year event
Inflow = 0.6cfs@ 12.00 hrs, Volume= 1,755 cf

Outflow = 0.2cfs@ 12.18 hrs, Volume= 1,757 cf, Atten=66%, Lag=10.8 min
Discarded = 0.2cfs@ 12.18 hrs, Volume= 1,757 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= O cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=307.86' @ 12.18 hrs Surf.Area= 580 sf Storage= 199 cf
Flood Elev=309.50" Surf.Area= 580 sf Storage= 580 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 3.7 min ( 773.8 - 770.1)

Volume Invert Avail.Storage Storage Description
#1 307.00 580 cf Stormcete Storage (Irregular)Listed below (Recalc)
1,450 cf Overall x 40.0% Voids
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
307.00 580 298.0 0 0 580
309.50 580 298.0 1,450 1,450 1,325
Device Routing Invert Outlet Devices
#1  Discarded 307.00' 14.130in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 301.75'
#2  Primary 309.50' 145.0' long Overflow X 2.00

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.2 cfs @ 12.18 hrs HW=307.86' (Free Discharge)
1=Exfiltration ( Controls 0.2 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=307.00' (Free Discharge)
2=0verflow ( Controls 0.0 cfs)

Summary for Pond 2P: Stormcrete #2

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=518)

Inflow Area = 12,283 sf, 88.05% Impervious, Inflow Depth = 5.27" for NRCS 50-year event
Inflow = 2.0cfs@ 12.00 hrs, Volume= 5,395 cf

Outflow = 0.5cfs@ 12.31 hrs, Volume= 5,398 cf, Atten=75%, Lag= 18.3 min
Discarded = 0.5cfs@ 12.31 hrs, Volume= 5,398 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= Ocf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=309.80' @ 12.31 hrs Surf.Area= 916 sf Storage= 1,089 cf
Flood Elev=309.83' Surf.Area= 916 sf Storage= 1,099 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time=12.2 min ( 786.1 - 773.9)

Volume Invert Avail.Storage Storage Description

#1 306.83' 1,099 cf Stormcete Storage (Irregular)Listed below (Recalc)
2,748 cf Overall x 40.0% Voids
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Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)

306.83 916 466.0 0 0 916

309.83 916 466.0 2,748 2,748 2,314
Device Routing Invert Qutlet Devices

#1  Discarded 306.83' 14.130in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 302.40'

#2  Primary 309.83" 237.0'long Overflow X 2.00

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.5 cfs @ 12.31 hrs HW=309.80" (Free Discharge)
1=Exfiltration ( Controls 0.5 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=306.83"' (Free Discharge)
2=0verflow ( Controls 0.0 cfs)

Summary for Pond 3P: Stormcrete #3

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=519)

Inflow Area = 12,158 sf, 88.96% Impervious, Inflow Depth = 5.27" for NRCS 50-year event
Inflow = 1.7cfs @ 12.07 hrs, Volume= 5,340 cf

Outflow = 0.5cfs@ 12.39 hrs, Volume= 5,341 cf, Atten=71%, Lag= 19.1 min
Discarded = 0.5cfs@ 12.39 hrs, Volume= 5,341 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= O cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=310.11' @ 12.39 hrs Surf.Area= 916 sf Storage= 1,080 cf
Flood Elev=310.16"' Surf.Area= 916 sf Storage= 1,099 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time=12.4 min ( 790.9 - 778.5)

Volume Invert Avail.Storage Storage Description
#1 307.16' 1,099 cf Stormcete Storage (Irregular)Listed below (Recalc)
2,748 cf Overall x 40.0% Voids
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
307.16 916 466.0 0 0 916
310.16 916 466.0 2,748 2,748 2,314
Device Routing Invert Outlet Devices
#1  Discarded 307.16' 14.130in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 302.40'
#2  Primary 310.16' 237.0' long Overflow X 2.00

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.5 cfs @ 12.39 hrs HW=310.11" (Free Discharge)
1=Exfiltration ( Controls 0.5 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=307.16"' (Free Discharge)
2=0verflow ( Controls 0.0 cfs)

Summary for Pond 4P: Stormcrete #4

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=526)
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Inflow Area = 10,161 sf, 89.81% Impervious, Inflow Depth = 5.38" for NRCS 50-year event

Inflow = 1.4 cfs @ 12.07 hrs, Volume= 4,559 cf

Outflow = 0.4cfs@ 12.38 hrs, Volume= 4,561 cf, Atten=70%, Lag= 18.4 min

Discarded = 0.4cfs@ 12.38 hrs, Volume= 4,561 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=310.11' @ 12.38 hrs Surf.Area= 836 sf Storage= 872 cf
Flood Elev=310.50" Surf.Area= 836 sf Storage= 1,003 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time=11.0 min ( 785.7 - 774.7)

Volume Invert Avail.Storage Storage Description
#1 307.50' 1,003 cf Stormcete Storage (Irregular)Listed below (Recalc)
2,508 cf Overall x 40.0% Voids
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
307.50 836 426.0 0 0 836
310.50 836 426.0 2,508 2,508 2,114
Device Routing Invert Qutlet Devices
#1  Discarded 307.50' 14.130in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 302.80'
#2  Primary 310.50" 217.0'long Overflow X 2.00

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.4 cfs @ 12.38 hrs HW=310.11" (Free Discharge)
*_1=Exfiltration ( Controls 0.4 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=307.50' (Free Discharge)
2=0verflow ( Controls 0.0 cfs)

Summary for Pond 5P: Stormcrete #5

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=526)

Inflow Area = 10,218 sf, 93.17% Impervious, Inflow Depth = 5.61" for NRCS 50-year event
Inflow = 15cfs @ 12.07 hrs, Volume= 4,780 cf

Outflow = 0.4cfs@ 12.37 hrs, Volume= 4,782 cf, Atten=70%, Lag= 17.9 min
Discarded = 0.4cfs@ 12.37 hrs, Volume= 4,782 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= O cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=310.52' @ 12.37 hrs Surf.Area= 836 sf Storage= 900 cf
Flood Elev=310.83" Surf.Area= 836 sf Storage= 1,003 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time=10.8 min ( 777.0 - 766.2)

Volume Invert Avail.Storage Storage Description
#1 307.83' 1,003 cf Stormcete Storage (Irregular)Listed below (Recalc)
2,508 cf Overall x 40.0% Voids
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
307.83 836 426.0 0 0 836
310.83 836 426.0 2,508 2,508 2,114
Device Routing Invert Outlet Devices
#1  Discarded 307.83' 14.130in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 303.50'
#2  Primary 310.83' 217.0' long Overflow X 2.00

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
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Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.4 cfs @ 12.37 hrs HW=310.52' (Free Discharge)
1=Exfiltration ( Controls 0.4 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=307.83' (Free Discharge)
2=0verflow ( Controls 0.0 cfs)

Summary for Pond 6P: Stormcrete #6

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=528)

Inflow Area = 13,371 sf, 96.66% Impervious, Inflow Depth = 5.85" for NRCS 50-year event
Inflow = 19cfs@ 12.07 hrs, Volume= 6,514 cf

Outflow = 0.6cfs@ 12.36 hrs, Volume= 6,514 cf, Atten=69%, Lag= 17.6 min
Discarded = 0.6cfs@ 12.36 hrs, Volume= 6,514 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= Ocf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs /3
Peak Elev=311.11' @ 12.36 hrs Surf.Area= 1,134 sf Storage= 1,185 cf
Flood Elev=311.16" Surf.Area= 1,134 sf Storage= 1,207 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time=10.2 min ( 766.4 - 756.2)

Volume Invert Avail.Storage Storage Description
#1 308.50' 1,207 cf Stormcete Storage (Irregular)Listed below (Recalc)
3,016 cf Overall x 40.0% Voids
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
308.50 1,134 575.0 0 0 1,134
311.16 1,134 575.0 3,016 3,016 2,664
Device Routing Invert Outlet Devices
#1  Discarded 308.50' 14.130 in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 304.20'
#2  Primary 311.16' 295.0' long Overflow

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50 3.00 3.50
Coef. (English) 2.54 2.61 2.61 2.60 2.66 2.70 2.77 2.89 2.88 2.85 3.07 3.20 3.32

Discarded OutFlow Max=0.6 cfs @ 12.36 hrs HW=311.11" (Free Discharge)
T a1=Exfiltration ( Controls 0.6 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=308.50" (Free Discharge)
2=Overflow ( Controls 0.0 cfs)

Summary for Pond 7P: Stormcrete #7

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=539)

Inflow Area = 13,607 sf, 92.87% Impervious, Inflow Depth = 5.61" for NRCS 50-year event
Inflow = 20cfs@ 12.07 hrs, Volume= 6,365 cf

Outflow = 0.6cfs@ 12.34 hrs, Volume= 6,366 cf, Atten=67%, Lag= 16.0 min
Discarded = 0.6cfs@ 12.34 hrs, Volume= 6,366 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=311.26' @ 12.34 hrs Surf.Area= 1,314 sf Storage= 1,056 cf
Flood Elev=311.50" Surf.Area= 1,314 sf Storage= 1,183 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 8.1 min ( 774.3 - 766.2)


smayer
Highlight


2047-04_Proposed Type Il 24-hr NRCS 50-year Rainfall=6.32"

Prepared by Allen & Major Printed 5/23/2018
HydroCAD® 10.00-18 s/n 02881 © 2016 HydroCAD Software Solutions LLC Page 5
Volume Invert Avail.Storage Storage Description
#1 309.25' 1,183 cf Stormcete Storage (Irregular)Listed below (Recalc)
2,957 cf Overall x 40.0% Voids
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
309.25 1,314 515.0 0 0 1,314
311.50 1,314 515.0 2,957 2,957 2,473
Device Routing Invert Qutlet Devices
#1  Discarded 309.25' 14.130in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 305.25'
#2  Primary 311.50' 262.5'long Overflow

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.6 cfs @ 12.34 hrs HW=311.26" (Free Discharge)
*_1=Exfiltration ( Controls 0.6 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=309.25' (Free Discharge)
2=0verflow ( Controls 0.0 cfs)

Summary for Pond 9P: Bio-Retention

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=524)

Inflow Area = 16,013 sf, 59.88% Impervious, Inflow Depth = 3.66" for NRCS 50-year event
Inflow = 19cfs@ 12.00 hrs, Volume= 4,881 cf

Outflow = 0.7cfs@ 12.20 hrs, Volume= 4,882 cf, Atten=64%, Lag= 11.9 min
Discarded = 0.7cfs@ 12.20 hrs, Volume= 4,882 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= O cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=306.33' @ 12.20 hrs Surf.Area= 1,470 sf Storage= 870 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time=9.1 min ( 825.3 - 816.2)

Volume Invert Avail.Storage Storage Description
#1 305.50' 2,126 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
305.50 668 214.0 0 0 668
306.00 1,109 226.0 440 440 1,102
307.00 2,339 287.0 1,686 2,126 3,606
Device Routing Invert Outlet Devices
#1  Primary 307.00' 40.0'long x 20.0' breadth Overflow

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Discarded 305.50' 14.130in/hr Exfiltration over Wetted area Conductivity to Groundwater Elevation = 301.50'

Discarded OutFlow Max=0.7 c¢fs @ 12.20 hrs HW=306.33' (Free Discharge)
2=Exfiltration ( Controls 0.7 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=305.50' TW=0.00" (Dynamic Tailwater)
1=Overflow ( Controls 0.0 cfs)
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Summary for Pond 10P: Bio-Retention

Infiltration Rate = 99.81 Micrometers/Second = 14.13 Inch/Hour

Inflow Area = 11,920 sf, 46.38% Impervious, Inflow Depth = 3.06" for NRCS 50-year event
Inflow = 1.0cfs @ 12.08 hrs, Volume= 3,041 cf

Outflow = 0.8cfs@ 12.13 hrs, Volume= 3,041 cf, Atten=20%, Lag= 3.4 min
Discarded = 0.8cfs@ 12.13 hrs, Volume= 3,041 cf

Primary = 0.0cfs@ 0.00 hrs, Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs/ 3
Peak Elev=310.80' @ 12.13 hrs Surf.Area= 968 sf Storage= 177 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 1.3 min ( 836.0 - 834.8)

Volume Invert Avail.Storage Storage Description
#1 310.50' 7,154 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
310.50 269 202.0 0 0 269
311.00 1,654 299.0 432 432 4,138
312.00 3,229 330.0 2,398 2,830 5,721
313.00 5,521 410.0 4,324 7,154 10,447
Device Routing Invert Outlet Devices
#1  Primary 313.00' 40.0'long x 20.0' breadth Overflow

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

#2  Discarded 310.50' 14.130in/hr Exfiltration over Wetted area Conductivity to Groundwater Elevation = 301.50°

Discarded OutFlow Max=0.8 cfs @ 12.13 hrs HW=310.80' (Free Discharge)
2=Exfiltration ( Controls 0.8 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=310.50" (Free Discharge)
1=Overflow ( Controls 0.0 cfs)
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TSS REMovAL CALCULATION



NAA

ALLEN & MAJOR
ASSOCIATES, INC.

Project No. 2047-04 Sheet 1 of 1
Project Description Self-Storage Facility

15 Chester Turnpike, Allenstown, NH
Calculated By ARM Date May 2018
Checked By BDJ Date

TSS REMOVAL CALULATIONS

The calculations provide the TSS removal rate for the Treatment Train #2 (rear underground system)

Stormwater Management BMP

Street Sweeping
Infiltration Practice

TSS Removal rate

5 %
90 %
(Bioretetnion/pervious concrete)
Average Annual Load = 1.0
Street Sweeping = 5.0 % Removal Rate
95.0 % TSS Load Remains
TSS Load Remaining = 950 %
Infiltration Practice = 90.0 % Removal Rate
9.5 9% TSS Load Remains
Percentage of TSS Remaining - Initial TSS Load = Final TSS Removal Rate
9.50 - 1000 = 905 %

Section 5.5 - TSS Removal Calc.xls




72 HOUR DRAWDOWN CALCULATION



Project No. 2047-04 Sheet 1of 1
M Project Description Self-Storage Facility
Allenstown, NH
ALLEN & MAJ OR Calculated By ARM Date 05/23/18
ASSOCIATES, INC. Checked By BDJ Date

Drawdown within 72 hours Analysis for Static Method

Stormcrete Infiltration System
6P - Stormcrete #6 was chosen to calculate as it has the largest contributing runnoff volume.

Infiltration Rate: 14.13 inches/hour (From NRCS web soil survey KSAT)

Design Infiltration Rate: 7.07 inches/hour (Assume 50% reduction for safety )

Volume Provide for Infiltration: 1,207 cf

Basin bottom area: 1,134 sf

TiMe grawdown = (Required Recharge Volume in cubic feet as determined by the Static
Method)(1/Design Infiltration Rate in inches per hour)(conversion for inches to
feet)(1/bottom area in feet)

Time gawdown =( 1,207 cf)(1/ 7.07 in/hr) (Aft/22in) ( 1/ 1,134 sf)

= 1.81 hours

Bioretention Infiltration Area
9P - Bioretention Pond was chosen to calculate as it has the larger contributing runnoff volume.

Infiltration Rate: 14.13 inches/hour (From NRCS web soil survey KSAT)

Design Infiltration Rate: 7.07 inches/hour (Assume 50% reduction for safety )

Volume Provide for Infiltration: 2,126 cf

Basin bottom area: 668 sf

Time grawdown = (Required Recharge Volume in cubic feet as determined by the Static
Method)(1/Design Infiltration Rate in inches per hour)(conversion for inches to
feet)(1/bottom area in feet)

TiMe grawdonn = ( 2,126 cf) (1/ 7.07 in/hr) (1fU12in)( 1/ 668 sf)

= 5.41 hours

Section 5.6 - Pond Drain Calc.xls
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