JONES&BEACH
ENGINEERS INC.

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

February 11, 2020

Portsmouth Planning Board

Attn: Dexter Legg

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

RE: Response Letter 3 - TAC Comments
3110 Lafayette Road & 65 Ocean Road, Portsmouth, NH
Tax Map 292, Lots 151-1 & 151-2
JBE Project No. 18165

Dear Mr. Legg,

We are in receipt of comments from Jillian Harris dated February 3, 2020 from the Technical
Advisory Committee members. Review comments are listed below with our responses in bold.

1. Based on the recent email from the DOT, the driveway location is fine as proposed.
RESPONSE: No response needed.

2. Design of drainage systems shall be subject to final review by the third party reviewer
and approval by DPW prior to Planning Board review.
RESPONSE: This review is underway and we will work with Underwood and DPW
if they have any comments.

3. The truck turning plan appears as though some parked vehicles could be impacted,

please clarify.
RESPONSE: This has been adjusted on the plans and no conflict exists.

4. The turnaround should be a minimum of 20’ in width and 47°10" in length, does it meet
the minimum turning radius?
RESPONSE: This has been addressed on the plans. The turn around has been
adjusted to meet the 20’ width and 48’ long. The turning radius has been labeled on
Sheet T1.

5. It is not clear what the maintenance schedule is for the stormwater systems on site.
Please provide annual maintenance and inspection report with reporting going to
Planning and DPW annually.

RESPONSE: Note 22, Page C2. This has been provided.



6. Efforts should be made to protect the mature trees on the site that are adjacent the limit
of work. Snow fencing should be installed along the dripline prior to construction.
RESPONSE: This has been addressed on the plans. Note 12 on Sheet L1 addresses
this comment.

7. If not already completed, demolition of the existing structure may require review by the
Demolition Review Commilttee.
RESPONSE: Review by the Planning Board constitutes necessary review of the
existing structure.

8. The proposed sidewalk connection to Lafayette Road should be extended around the
radius to directly align with the opposite sidewalk to Ocean Road.
RESPONSE: This has been addressed on the plans.

9. The three parallel spaces should be posted as visitor spaces.
RESPONSE: This has been addressed on the plans.

10. Is any fencing proposed along the perimeter? If so, a fence detail should be included.
RESPONSE: Fencing areas and types have been clarified on Sheet L1 and detail
added to D3.

Included with this response letter are the following:

1. Three (3) Revised Full Size Plan Set Folded.
2. Seven (7) Revised Half Size Plan Set Folded.

Thank you very much for your time.

J NES & BEACH ENGINEERS, INC.

r———

eph Coronati
ce President

¢: Tuck Realty Corp., Applicant (letter and plans via email)
Tim Phoenix (letter and plans via email)
Mike Keane (letter and plans via email)
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EXECUTIVE SUMMARY

Tuck Realty Corporation proposes to construct 18 single family townhouses on a 2.19-acre parcel of
land located on Lafayette Road and Ocean Road in Portsmouth, NH. This parcel of land is currently 3
parcels with 2 single-family homes. Two of the parcels will be consolidated and a lot line adjustment
will be performed to create this 2.19-acre parcel for this development. A drainage analysis of the entire
site was conducted for the purpose of estimating the peak rate of stormwater runoff and to
subsequently design adequate drainage structures. Two models were compiled, one for the area in its
existing (pre-construction) condition, and a second for its proposed (post-construction) condition. The
analysis was conducted using data for the 2 Year — 24 Hour (3.24”), 10 Year — 24 Hour (4.92”), 25
Year — 24 Hour (6.24"), and 50 Year — 24 Hour (7.48") storm events using the USDA SCS TR-20
method within the HydroCAD Stormwater Modeling System environment. A summary of the existing
and proposed conditions peak rates of runoff is as follows:

Analysis Point 2 Year 10 Year 25 Year 50 Year

Pre Post Pre Post Pre Post Pre Post
Analysis Point#1 | 0.40 | 0.15 1.49 0.59 2.54 1.03 3.63 1.49
Analysis Point #2 | (.22 | 0.16 0.98 0.52 1.74 0.94 2.53 2.53
Analysis Point#3 | 0.07 | 0.19 0.36 0.51 0.65 0.79 0.95 1.07
Analysis Point#4 | 0,17 | 0.17 0.40 0.40 0.61 0.61 0.80 0.80

The project site is located in the Single Residence B Zoning District. The subject parcel consists of two
single family homes with associated parking and lawn areas. There is a wooded tree buffer along
Lafayette Road and along both easterly and westerly property lines. Both homes are serviced by City
water and sewer along with underground electric and natural gas. The existing topography shows a hill
located on the southeast corner of the property which allows stormwater runoff to flow in all directions
off of the property. The existing site has been broken down into 4 Analysis Points. Subcatchment 1
flows east to west to the abutting property to the west. Subcatchment 2 flows southerly to the city
storm drainage system located in Lafayette Road. Subcatchment 3 flows easterly to a city storm
drainage system located in Ocean Road. Subcatchment 4 flows northerly to the abutting property.

The proposed site development consists of the aforementioned 18 single family townhouses with
associated parking and the construction of approximately 450 feet of roadway. The same 4 Analysis
Points were used in the Post Development Analysis. The runoff from the majority of the developed
area will be stored and infiltrated into the surrounding soil. Runoff from the periphery of the site will
still flow in the original direction.

The use of Best Management Practices per the NHDES Stormwater Manual have been applied to the
design of this drainage system and will be observed during all stages of construction. All land
disturbed during construction will be stabilized within thirty days of groundbreaking and abutting
property owners will suffer minimal adversity resultant of this development.
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3110 Lafayette Road & 65 Ocean Road, Portsmouth, NH October 29, 2019
Drainage Analysis and Erosion and Sediment Control Plan Page 1

1.0 RAINFALL CHARACTERISTICS

This drainage report includes an existing conditions analysis of the area involved in the proposed
development, as well as a proposed condition, or post-construction analysis, of the same location.
These analyses were accomplished using the USDA SCS TR-20 Method within the HydroCAD
Stormwater Modeling System. The curve numbers were developed using the SCS TR-55 Runoff Curve
numbers for Urban Areas. A Type III SCS 24-hour rainfall distribution was utilized in analyzing the
data for the 2 Year — 24 Hour (3.24”), 10 Year — 24 Hour (4.92”), 25 Year — 24 Hour (6.24"), and 50
Year — 24 Hour (7.48") storm events.

As the table in the Executive Summary demonstrates, the proposed peak rates of runoff will be reduced
from the existing conditions of the site in most locations, thereby minimizing any potential for a
negative impact on abutting properties or infrastructure by allowing for better control of peak rates of
stormwater runoff. There will be a small increase in peak runoff from Subcatchment 3, which flows to
the City Storm Drainage system in Ocean Road.

2.0 EXISTING CONDITIONS ANALYSIS

The subject parcel consists of two single family homes with associated parking and lawn areas. There
is a wooded tree buffer along Lafayette Road and along both easterly and westerly property lines.

Both homes are serviced by City water and sewer along with underground electric and natural gas. The
existing topography shows a hill located on the southeast corner of the property which allows
stormwater runoff to flow in all directions off of the property with generally flat slopes.

The existing site has been broken down into 4 Subcatchment areas. Subcatchment 1 consists of mostly
lawn area along with a portion of the existing structure and driveway that flows generally westerly
onto the abutting property. Subcatchment 2 consists of lawn and forested buffer areas along with a
portion of the house and driveway that flows southerly to the City drainage system in Lafayette Road.
Subcatchment 3 consists of mostly forested buffer area that flows easterly to abutting property and out
to the City drainage system in Ocean Road. Finally, Subcatchment 4 consists of an existing structure
and driveway and flows northerly to the abutting property.

Classified through the use of a Natural Resources Conservation Services (NRCS) Web Sol Survey, the
land of the site is composed of two soil types. The in-situ soils are categorized into Hydrologic Soil
Group (HSG) B. The infiltration rate, or saturated hydraulic conductivity (Ksat) value was determined
using the 'Ksat Values for New Hampshire Soils', SSSNNE Special Publication No. 5, September,
2009. The in-situ soil in the area of infiltration is Urban Land-Canton Complex which has a minimum
Ksat value of 6.0 inches/hour. A factor of safety of 2 was applied and a Ksat value of 3.0 inches/hour

was used in the analysis.
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3.0 PROPOSED CONDITIONS ANALYSIS

The addition of the proposed impervious paved areas and homes causes an increase in the curve
number (Cp) while maintain a minimum time of concentration (Tg), the net result being a potential
increase in peak rates of runoff from the site. The proposed site development consists of the
aforementioned 18 single family townhouses. The construction of approximately 450 feet of roadway,
townhouses, driveways, along with the use of drip edges and catch basins, split the site into 9
subcatchments. The runoff from the developed area will be directed via site grading and drainage
systems to a subsurface infiltration system consisting of R-Tanks located under the pavement on the
southwesterly portion of the site. All of the water from the paved area and portions of the roofs is being
directed to the subsurface infiltration system and is being infiltrated at the Ksat value mentioned above
(3 in/hr), resulting in a decrease in offsite runoff at both Analysis Point 1 and 2. There is a small
increase in runoff at Analysis Point 3, which flows to the City drainage system in Ocean Road.
Analysis Point 4 is unchanged between predevelopment and post development but has been included
as it 1s part of the overall project area.

4.0 SEDIMENT & EROSION CONTROL BEST MANAGEMENT PRACTICES

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

4.1 Silt Soxx / Construction Fence

The plan set demonstrates the location of silt Soxx for sediment control. Sheet E1 — Erosion and
Sediment Control Details, has the specifications for installation and maintenance of the Silt Soxx. In
areas where the limits of construction need to be emphasized to operators, construction fence for added
visibility will be installed. Orange construction fence will be VISI Perimeter Fence by Conwed Plastic
Fencing, or equal. The four-foot fencing to be installed using six foot posts at least two feet in the
ground at a spacing of six to eight feet.

4.2 Stabilized Construction Entrance

A temporary gravel construction entrance provides an area where mud can be dislodged from tires
before the vehicle leaves the construction site to reduce the amount of mud and sediment transported
onto paved municipal and state roads. The stone size for the pad should be between 1 to 2 inch coarse
aggregate, and the pad itself constructed to a minimum length of 50 feet for the full width of the access
road. The aggregate should be placed at least six inches thick. A plan view and profile are shown on

Sheet E1.
4.3 Environmental Dust Control

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

All areas that are disturbed during construction will be stabilized with vegetated material within 30
days of breaking ground. Construction will be managed in such a manner that erosion is prevented and
that no abutting property will be subjected to any siltation, unless otherwise permitted. All areas to be
planted with grass for long-term cover will follow the specification on Sheet E1 using seeding mixture

C.
4.5  Temporary Sediment Traps

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

4,6  Riprap Outlet Protection

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

4.7 Catch Basins

A catch basin is a pre-cast concrete structure intended for the capture of stormwater utilized in streets
and parking areas. All catch basins are to be equipped with three-foot sedimentation sumps in order to
provide an area for sediment to settle out of runoff prior to its discharge from the structure. Grease
hoods attached to the outlet pipe of the structures allow for the capture of grease, oils, and other
floatable solids from runoff, thereby minimizing their presence in the subsequent discharge.

4.8 Construction Sequence

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

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

3. Install silt fencing, and construction entrances prior to the start of earthwork. These
shall be maintained until the final pavement surfacing and landscaping areas are
established.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Clear, cut, grub, and dispose of debris in approved facilities. This includes any required
demolition of existing structures, utilities, etc.

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

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

Perform preliminary site grading in accordance with the plans, including the
construction of any stormwater detention/retention ponds, drainage swales, retaining
walls, and sound walls.

Prepare building pad(s) to enable building construction to begin.

Install the sewer and drainage systems first, then any other utilities in accordance with
the plans and details. Any conflicts between utilities are to be resolved with the
involvement and approval of the engineer.

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

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

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

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

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

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

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

Remove temporary erosion control measures after seeding areas have been 85%
established and site improvements are complete. Smooth and re-vegetate all disturbed
areas.

Clean site and all drainage structures, pipes, and sumps of all silt and debris.
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4.9

21.

22.

Install all painted pavement markings and signage per the plans and details.

Upon completion of construction, it is the responsibility of the contractor to notify any
relevant permitting agencies that the construction has been finished in a satisfactory
manner.

Temporary Erosion Control Measures

1.

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

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

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

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

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

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

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

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

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

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

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

d. Erosion control blankets have been properly installed.

After November 15" where work has stopped for the season, incomplete roadway or
parking surfaces shall be protected with a minimum of 3” of crushed gravel meeting
NHDOT Item 304.3.
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4.10

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

Inspection and Maintenance Schedule
4.26.1 Temporary Best Management Practices

Silt Fencing

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

Swales

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

Sediment Traps

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

4.26.2 Permanent Best Management Practices

Catch Basins

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

Drainage Swales

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

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

A site specific, terrain alteration permit (RSA 485:A-17) is not required for this site plan due to the
area of disturbance being less than 100,000 square-feet.

Respectfully Submitted,
JONES & BEACH ENGINEERS, INC.

ﬁk/% .

Michael J. Kerivan, P.E.
Project Engineer
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Summary 25 YEAR
Complete 50 YEAR
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18165-Existing

Prepared by Jones & Beach Engineers, Inc.
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Printed 10/28/2019
Page 2

Area Listing (all nodes)

Area CN Description
(acres) {subcatchment-numbers)
1.290 81 >75% Grass cover, Good, HSG B (18, 25, 3§, 48)
0.146 98 Roofs, HSG B (1S, 28, 38, 43)
0.756 55  Woods, Good, HSG B (1S, 28, 35)
2191 61 TOTAL AREA



Type lif 24-hr 2-YR STORM Rainfall=3.24"

18165-Existing
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Time span=1.00-72.00 hrs, dt=0.01 hrs, 7101 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Runoff Area=43,278 sf 5.49% Impervious Runoff Depth=0.50"

Subcatchment 1S: Subcat 1S
Tc=6.0 min CN=62 Runoff=0.40 cfs 0.041 af

Runoff Area=32,596 sf 4.01% Impervious Runoff Depth=0.42"

Subcatchment 2S: Subcat 28
Tc=6.0 min CN=60 Runoff=0.22 cfs 0.026 af

Runoff Area=12,721 sf 3.03% Impervious Runoff Depth=0.39"

Subcatchment 3S:; Subcat 3$
Tc=6.0 min CN=59 Runoff=0.07 cfs 0.009 af

Runoff Area=6,836 sf 33.32% Impervious Runoff Depth=1.01"

Subcatchment 4S: Subcat 4S
Tc=6.0 min CN=73 Runoff=0.17 cfs 0.013 af

Inflow=0.40 ¢fs 0.041 af

Reach AP1: AP1
QOutflow=0.40 cfs 0.041 af
Reach AP2; AP2 Inflow=0.22 cfs 0.026 af
Qutflow=0.22 cfs 0.026 af
Reach AP3: AP 3 Inflow=0.07 ¢fs 0.009 af
Outflow=0.07 cfs 0.009 af

Inflow=0.17 cfs 0.013 af

Reach AP4: AP 4
Outflow=0.17 cfs 0.013 af

Total Runoff Area = 2.191 ac Runoff Volume = 0.090 af Average Runoff Depth = 0.49"
93.35% Pervious = 2.045 ac  6.65% Impervious = 0.146 ac



18165-Existing Type Ill 24-hr 10-YR STORM Rainfall=4.92"
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Time span=1.00-72.00 hrs, dt=0.01 hrs, 7101 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment 1S: Subcat 18 Runoff Area=43,278 sf 5.49% Impervious Runoff Depth=1.39"
Tc=6.0 min CN=62 Runoff=1.49 cfs 0.115 af

Subcatchment 2S: Subcat 28 Runoff Area=32,596 sf 4.01% Impervious Runoff Depth=1.25"
Te=6.0 min  CN=60 Runoff=0.98 cfs 0.078 af

Subcatchment 3S: Subcat 35S Runoff Area=12,721 sf 3.03% Impervious Runoff Depth=1.19"
Tc=6.0 min CN=59 Runoff=0.36 cfs 0.029 af

Subcatchment 4S: Subcat 48 Runoff Area=6,836 sf 33.32% Impervious Runoff Depth=2,22"
Te=6.0 min CN=73 Runoff=0.40 cfs 0.029 af

Reach AP1: AP1 Inflow=1.49 cfs 0.115 af
Outflow=1.49 cfs 0.115 af

Reach AP2: AP2 Inflow=0.98 cfs 0.078 af

Outflow=0.98 cfs 0.078 af

Reach AP3: AP 3 Inflow=0.36 cfs 0.029 af
Outflow=0.36 cfs 0.029 af
Inflow=0.40 cfs 0.029 af

Reach AP4: AP 4
QOutflow=0.40 cfs 0.029 af

Total Runoff Area =2.191 ac Runoff Volume = 0.251 af Average Runoff Depth = 1.38"
93.35% Pervious = 2.045 ac  6.65% Impervious = 0.146 ac
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Summary for Subcatchment 18: Subcat 1S

Runoff = 1.49cfs @ 12.10 hrs, Volume= 0.115 af, Depth= 1.39"

Runoff by SCS TR-20 method, UH=8CS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-YR STORM Rainfall=4.92"

Area (sf) CN Description
10,937 55 Woods, Good, HSG B
29,965 61 >75% Grass cover, Good, HSG B
2,376 98 Roofs, HSG B
43,278 62 Weighted Average
40,902 94.51% Pervious Area
2,376 5.49% Impervious Area

Tc Length Siope Velocity Capacity Description
(min) {feet) (ft/ft)  {ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 2S: Subcat 28

Runoff = 0.98cfs @ 12.10 hrs, Volume= 0.078 af, Depth= 1.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-YR STORM Rainfali=4.92"

Area (sf) CN Description
15,521 55 Woods, Good, HSG B
15,768 61 >75% Grass cover, Good, HSG B
1,307 98 Roofs, HSG B
32,596 60 Weighted Average
31,289 95.99% Pervious Area
1,307 4.01% Impervious Area

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

Summary for Subcatchment 3S: Subcat 3S

Runoff = 0.36 cfs @ 12.10 hrs, Volume= 0.029 af, Depth= 1.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-YR STORM Rainfali=4.92"



Type Il 24-hr 10-YR STORM Rainfali=4.92"
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Area (sf) CN Description
6,453 55 Woods, Good, HSG B
5,882 61 >75% Grass cover, Good, HSG B
386 98 Roofs, HSG B
12,721 59 Weighted Average
12,335 96.97% Pervious Area
386 3.03% Impervious Area

Tc Length Siope Velocity Capacity Description
(min) {feetl) (ft/ft)  (ft/sec) {cfs)
6.0 Direct Entry,

Summary for Subcatchment 4S: Subcat 45

Runoff = 0.40cfs @ 12.09 hrs, Volume= 0.029 af, Depth= 2.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 10-YR STORM Rainfall=4.92"

Area (sf) CN  Description
4,558 61 >75% Grass cover, Good, HSG B
2,278 98 Roofs, HSGB
6,836 73 Woeighted Average
4,558 66.68% Pervious Area
2,278 33.32% Impervious Area

Tc Length Slope Velocity Capacity Description
{min)  (feet) (f/ft)y  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Reach AP1: AP1

0.994 ac, 5.49% Impervious, Inflow Depth = 1.39" for 10-YR STORM event

Inflow Area =
Inflow = 1.49cfs @ 12.10 hrs, Volume= 0.115 af
Outflow = 149 cfs @ 12.10 hrs, Volume= 0.115 af, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach AP2: AP2

Inflow Area = 0.748 ac, 4.01% Impervious, Inflow Depth = 1.25" for 10-YR STORM event
[nflow = 0.98cfs @ 12.10 hrs, Volume= 0.078 af
Outilow = 0.98cfs @ 12.10 hrs, Volume= 0.078 af, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
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Summary for Reach AP3: AP 3

Inflow Area = 0.292 ac, 3.03% Impervious, Inflow Depth= 1.19" for 10-YR STORM event
Inflow = 0.38cfs @ 12.10 hrs, Volume= 0.029 af
Outflow = 0.36 cfs @ 12.10 hrs, Volume= 0.029 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Summary for Reach AP4: AP 4

Inflow Area = 0.157 ac, 33.32% Impervious, Inflow Depth = 2.22" for 10-YR STORM event
Inflow = 040 cfs @ 12.09 hrs, Volume= 0.029 af
Outflow = 040 cfs @ 12.09 hrs, Volume= 0.029 af, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
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Time span=1.00-72.00 hrs, dt=0.01 hrs, 7101 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment 1S: Subcat 18 Runoff Area=43,278 sf 5.49% Impervious Runoff Depth=2.26"
Tc=6.0 min CN=62 Runoff=2.54 c¢fs 0.187 af

Subcatchment 2S: Subcat 28 Runoff Area=32,596 sf 4.01% Impervious Runoff Depth=2.08"
Tec=6.0 min CN=60 Runoff=1.74 cfs 0.130 af

Subcatchment 3S: Subcat 38 Runoff Area=12,721 sf 3.03% Impervious Runoff Depth=1.99"
Tc=6.0 min CN=59 Runoff=0.65 cfs 0.049 af

Subcatchment 4S: Subcat 4S Runoff Area=6,836 sf 33.32% Impervious Runoff Depth=3.29"
Te=6.0 min CN=73 Runoff=0.61 cfs 0.043 af

Reach AP1: AP1 Inflow=2.64 cfs 0.187 af
Outflow=2.54 cfs 0.187 af
Reach AP2: AP2 Inflow=1.74 cfs 0.130 af
Outflow=1.74 cfs 0.130 af
Reach AP3: AP 3 Inflow=0.65 cfs 0.049 af
QOutflow=0.65 cfs 0.049 af

Inflow=0.61 cfs 0.043 af

Reach AP4: AP 4
Outflow=0.61 cfs 0.043 af

Total Runoff Area = 2,191 ac Runoff Volume = 0.408 af Average Runoff Depth = 2.24"
93.35% Pervious = 2,045 ac  6.65% Impervious = 0.146 ac
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Time span=1.00-72.00 hrs, dt=0.01 hrs, 7101 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-ind method

Subcatchment 1S: Subcat 1S Runoff Area=43,278 sf 5.49% Impervious Runoff Depth=3.16"
Te=6.0 min CN=62 Runoff=3.63 c¢fs 0.262 af

Subcatchment 28: Subcat 25 Runoff Area=32,596 sf 4.01% Impervious Runoff Depth=2.95"
Te=6.0 min CN=60 Runoff=2.53 cfs 0.184 af

Subcatchment 3S: Subcat 38 Runoff Area=12,721 sf 3.03% Impervious Runoff Depth=2.84"
Tc=6.0 min CN=59 Runoff=0.95 cfs 0.069 af

Subcatchment 4S: Subcat 45 Runoff Area=6,836 sf 33.32% Impervious Runoff Depth=4,35"
Tc=6.0 min CN=73 Runoff=0.80 cfs 0.057 af

Inflow=3.63 cfs 0.262 af

Reach AP1: AP1
Outflow=3.63 cfs 0.262 af
Reach AP2: AP2 Inflow=2.53 cfs 0.184 af
Qutflow=2.53 cfs 0.184 af
Reach AP3: AP 3 Inflow=0.95 cfs 0.069 af

Outflow=0.95 cfs 0.069 af

Inflow=0.80 cfs 0.057 af

Reach AP4: AP 4
Outflow=0.80 cfs 0.057 af

Total Runoff Area = 2.191 ac Runoff Volume = 0.572 af Average Runoff Depth = 3.13"
93.35% Pervious = 2.045 ac  6.65% Impervious = 0,146 ac
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Summary for Subcatchment 1S: Subcat 1S

Runoff = 3.63cfs @ 12.09 hrs, Volume= 0.262 af, Depth= 3.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 50-YR STORM Rainfall=7.48"

Area (sf) CN Description
10,937 55 Woods, Good, HSG B
29,965 61 >75% Grass cover, Good, HSG B
2,376 98 Roofs, HSG B
43,278 62 Weighted Average
40,902 94.51% Pervious Area
2,376 5.49% Impervious Area

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

Summary for Subcatchment 2S: Subcat 2S

Runoff = 2.53cfs @ 12.09 brs, Volume= 0.184 af, Depth= 2.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 50-YR STORM Rainfall=7.48"

Area (sf} CN Description
15,521 55 Woods, Good, HSG B
15,768 61 >75% Grass cover, Good, HSG B
1,307 98 Roofs, HSG B
32,606 60 Weighted Average
31,289 95.99% Pervious Area
1,307 4.01% Impervious Area

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

Summary for Subcatchment 3S: Subcat 3S

Runoff = 0.95cfs @ 12.09 hrs, Volume= 0.069 af, Depth= 2.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 50-YR STORM Rainfall=7.48"
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Area (sf) CN Description
6,453 65 Woods, Good, HSG B
5,882 61 >75% Grass cover, Good, HSG B
386 98 Roofs, HSG B
12,721 59  Weighted Average
12,335 96.97% Pervious Area
386 3.03% Impervious Area

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

Summary for Subcatchment 4S: Subcat 4S

Runoff = 0.80cfs @ 12.09 hrs, Volume= 0.057 af, Depth= 4.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type lil 24-hr 50-YR STORM Rainfall=7.48"

Area (sf) CN Description
4,558 61 >75% Grass cover, Good, HSG B
2,278 98 Roofs, HSG B
6,836 73  Weighted Average
4,558 66.68% Pervious Area
2,278 33.32% Impervious Area

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

Summary for Reach AP1: AP1i

inflow Area = 0.994 ac, 5.49% Impervious, Inflow Depth = 3.16" for 50-YR STORM event
Inflow = 3.63cfs@ 12.09 hrs, Volume= 0.262 af
Outflow = 3.63cfs @ 12.09 hrs, Volume= 0.262 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach AP2: AP2

Inflow Area = 0.748 ac, 4.01% Impervious, Inflow Depth= 2.95" for 50-YR STORM event
Inflow = 253cfs @ 12.09 hrs, Volume= 0.184 af
Outflow = 253cfs @ 12.09 hrs, Volume= 0.184 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
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Summary for Reach AP3: AP 3

Inflow Area = 0.292 ac, 3.03% Impervious, Inflow Depth = 2.84" for 50-YR STORM event
Inflow = 0.85cfs @ 12.09 hrs, Volume= 0.069 af
Qutflow = 0.95¢cfs @ 12.09 hrs, Volume= 0.069 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach AP4: AP 4

Inflow Area = 0.1567 ac, 33.32% Impervious, Inflow Depth = 4.35" for 50-YR STORM event
inflow = 0.80cfs @ 12.09 hrs, Volume= 0.057 af
Outflow = 0.80cfs @ 12.09 hrs, Volume= 0.057 af, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-ind method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
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PROPOSED CONDITIONS DRAINAGE ANALYSIS

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

Area CN Description
(acres) (subcatchment-numbers)
1.123 61 >75% Grass cover, Good, HSG B (1S, 2§, 38, 48, 55, 6S)
0.558 98 Paved parking, HSG B (2S, 3S, 58, 6S)
0.488 98 Roofs, HSG B (4S, 55, 6S, 7S, 88, 9S)
0.022 98 Water Surface, HSG B (78S, 8S, 9S)
2191 79 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers
0.000 HSG A
2.191 HSG B 18, 28, 35, 4S8, 58, 6S, 7S, 85, 9S
0.000 HSG C
0.000 HSG D
0.000 Other

2191

TOTAL AREA
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Subcatchment 1S:

Subcatchment 2S:

Subcatchment 3S:

Subcatchment 4S:

Subcatchment 5S:

Subcatchment 6S:

Subcatchment 7S:

Subcatchment 8S:

Subcatchment 9S:

Reach AP1: AP1

Reach AP2: AP2

Reach AP3: AP 3

Reach AP4: AP 4

Pond 1P: CB1

Pond 2P: CB1

Time span=1.00-72.00 hrs, dt=0.01 hrs, 7101 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcat 1S

Subcat 2S

Subcat 3S

Subcat 4S

Subcat 5

Subcat 6

Roofs

Roofs

Subcat 1S

12.0"

Runoff Area=18,392 sf 0.00% Impervious Runoff Depth=0.46"
Tc=6.0 min CN=61 Runoff=0.15 cfs 0.016 af

Runoff Area=13,474 sf 8.18% Impervious Runoff Depth=0.58"
Tc=6.0 min CN=64 Runoff=0.16 cfs 0.015 af

Runoff Area=10,210 sf 22.11% Impervious Runoff Depth=0.80"
Tc=6.0 min CN=69 Runoff=0.19 cfs 0.016 af

Runoff Area=6,836 sf 33.32% Impervious Runoff Depth=1.01"
Tc=6.0 min CN=73 Runoff=0.17 cfs 0.013 af

Runoff Area=28,003 sf 80.63% Impervious Runoff Depth=2.30"
Tc=6.0 min CN=91 Runoff=1.70 cfs 0.123 af

Runoff Area=9,418 sf 97.45% Impervious Runoff Depth=2.90"
Tc=6.0 min CN=97 Runoff=0.67 cfs 0.052 af

Runoff Area=3,267 sf 100.00% Impervious Runoff Depth=3.01"
Tc=6.0 min CN=98 Runoff=0.24 cfs 0.019 af

Runoff Area=2,878 sf 100.00% Impervious Runoff Depth=3.01"
Tc=6.0 min CN=98 Runoff=0.21 cfs 0.017 af

Runoff Area=2,961 sf 100.00% Impervious Runoff Depth=3.01"
Tc=6.0 min CN=98 Runoff=0.21 cfs 0.017 af

Inflow=0.15 cfs 0.016 af
Outflow=0.15 cfs 0.016 af

Inflow=0.16 cfs 0.015 af
Outflow=0.16 cfs 0.015 af

Inflow=0.19 cfs 0.016 af
Qutflow=0.19 cfs 0.016 af

Inflow=0.17 cfs 0.013 af
Outflow=0.17 cfs 0.013 af

Peak Elev=99.04' Inflow=1.70 cfs 0.123 af

Round Culvert n=0.013 L=6.0" S=0.0100"'" Outflow=1.70 c¢fs 0.123 af

Peak Elev=99.03" Inflow=0.67 cfs 0.052 af

12.0" Round Culvert n=0.013 L=4.0' $=0.0100"/" Outflow=0.67 cfs 0.052 af

Pond 3P: R-TANKS

Peak Elev=97.26" Storage=0.052 af Inflow=2.37 cfs 0.175 af

Discarded=0.41 cfs 0.175 af Primary=0.00 cfs 0.000 af Outflow=0.41 cfs 0.175 af
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Pond 4P: Drip edge Peak Elev=101.73" Storage=225 cf Inflow=0.21 cfs 0.017 af

Discarded=0.03 cfs 0.017 af Primary=0.00 cfs 0.000 af Outflow=0.03 cfs 0.017 af

Pond 5P: Drip edge Peak Elev=101.87" Storage=268 cf Inflow=0.24 cfs 0.019 af
Discarded=0.03 cfs 0.019 af Primary=0.00 cfs 0.000 af OQutflow=0.03 cfs 0.019 af

Pond 6P: Drip edge Peak Elev=101.18" Storage=225 cf Inflow=0.21 cfs 0.017 af
Discarded=0.03 cfs 0.017 af Primary=0.00 cfs 0.000 af Outflow=0.03 cfs 0.017 af
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Subcatchment 1S:

Subcatchment 2S:

Subcatchment 3S:

Subcatchment 48S:

Subcatchment 5S:

Subcatchment 6S:

Subcatchment 75:

Subcatchment 8S:

Subcatchment 9S:

Reach AP1: AP1

Reach AP2: AP2

Reach AP3: AP 3

Reach AP4: AP 4

Pond 1P: CB1

Pond 2P: CB1

Time span=1.00-72.00 hrs, dt=0.01 hrs, 7101 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcat 1S

Subcat 2S

Subcat 3S

Subcat 4S

Subcat 5

Subcat 6

Roofs

Roofs

Subcat 1S

Pond 3P: R-TANKS

Runoff Area=18,392 sf 0.00% Impervious Runoff Depth=1.32"
Tc=6.0 min CN=61 Runoff=0.59 cfs 0.046 af

Runoff Area=13,474 sf 8.18% Impervious Runoff Depth=1.53"
Tc=6.0 min CN=64 Runoff=0.52 cfs 0.039 af

Runoff Area=10,210 sf 22.11% Impervious Runoff Depth=1.90"
Tc=6.0 min CN=69 Runoff=0.51 cfs 0.037 af

Runoff Area=6,836 sf 33.32% Impervious Runoff Depth=2.22"
Tc=6.0 min CN=73 Runoff=0.40 cfs 0.029 af

Runoff Area=28,003 sf 80.63% Impervious Runoff Depth=3.90"
Tc=6.0 min CN=91 Runoff=2.82 cfs 0.209 af

Runcff Area=9,418 sf 97.45% Impervious Runoff Depth=4.57"
Tc=6.0 min CN=97 Runoff=1.03 cfs 0.082 af

Runoff Area=3,267 sf 100.00% impervious Runoff Depth>4.68"
Tc=6.0 min CN=98 Runoff=0.36 cfs 0.029 af

Runoff Area=2,878 sf 100.00% Impervious Runoff Depth>4.68"
Tc=6.0 min CN=98 Runoff=0.32 cfs 0.026 af

Runoff Area=2,961 sf 100.00% Impervious Runoff Depth>4.68"
Tc=6.0 min CN=98 Runoff=0.33 cfs 0.027 af

Inflow=0.59 cfs 0.046 af
Outflow=0.59 cfs 0.046 af

Inflow=0.52 cfs 0.039 af
Outflow=0.52 cfs 0.039 af

Inflow=0.51 cfs 0.037 af
Outflow=0.51 cfs 0.037 af

Inflow=0.40 cfs 0.029 af
Qutflow=0.40 cfs 0.029 af

Peak Elev=99.52' Inflow=2.82 cfs 0.209 af

12.0" Round Culvert n=0.013 L=6.0' S=0.0100 /" Outflow=2.82 cfs 0.209 af

Peak Elev=99.18"' Inflow=1.03 cfs 0.082 af

12.0" Round Culvert n=0.013 L=4.0' $S=0.0100"/" Outflow=1.03 cfs 0.082 af

Peak Elev=97.89' Storage=0.100 af Inflow=3.85cfs 0.291 af

Discarded=0.52 cfs 0.291 af Primary=0.00 cfs 0.000 af Outflow=0.52 cfs 0.291 af
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Pond 4P: Drip edge Peak Elev=102.31" Storage=403 cf inflow=0.32 cfs 0.026 af

Discarded=0.03 c¢fs 0.026 af Primary=0.00 cfs 0.000 af Outflow=0.03 cfs 0.026 af

Pond 5P: Drip edge Peak Elev=102.56"' Storage=479 c¢f Inflow=0.36 cfs 0.029 af
Discarded=0.03 cfs 0.029 af Primary=0.00 cfs 0.000 af Outflow=0.03 cfs 0.029 af

Pond 6P: Drip edge Peak Elev=101.73" Storage=404 cf Inflow=0.33 cfs 0.027 af
Discarded=0.03 cfs 0.027 af Primary=0.00 cfs 0.000 af Outflow=0.03 cfs 0.027 af
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Summary for Subcatchment 1S: Subcat 1S

Runoff = 0.59cfs @ 12.10 hrs, Volume= 0.046 af, Depth= 1.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-YR STORM Rainfall=4.92"

Area (sf) CN Description
18,392 61 >75% Grass cover, Good, HSG B
18,392 100.00% Pervious Area

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

Summary for Subcatchment 2S: Subcat 2S

Runoff = 0.52cfs@ 12.10 hrs, Volume= 0.039 af, Depth= 1.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-YR STORM Rainfall=4.92"

Area (sf) CN Description
12,372 61 >75% Grass cover, Good, HSG B
1,102 98 Paved parking, HSG B
13,474 64 Weighted Average

12,372 91.82% Pervious Area
1,102 8.18% Impervious Area
Tc Length Slope Velocity Capacity Description
{(min)  {feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 3S: Subcat 3S

Runoff = 0.51cfs@ 12.09 hrs, Volume= 0.037 af, Depth= 1.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-YR STORM Rainfall=4.92"

Area (sf) CN Description
7,953 61 >75% Grass cover, Good, HSG B
2,257 98 Paved parking, HSG B
10,210 69 Weighted Average
7,953 77.89% Pervious Area
2,257 22.11% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (f/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 4S: Subcat 4S

Runoff = 040 cfs @ 12.09 hrs, Volume= 0.029 af, Depth= 2.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-YR STORM Rainfall=4.92"

Area(sf) CN Description
4,558 61 >75% Grass cover, Good, HSG B
2,278 98 Roofs, HSG B
6,836 73  Weighted Average
4,558 66.68% Pervious Area
2,278 33.32% Impervious Area

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

Summary for Subcatchment 5S: Subcat 5

Runoff = 2.82cfs @ 12.08 hrs, Volume= 0.209 af, Depth= 3.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-YR STORM Rainfall=4.92"

Area (sf) CN Description

13,303 98 Paved parking, HSG B
7,865 98 Roofs, HSG B
5,424 61 >75% Grass cover, Good, HSG B
1,411 98 Paved parking, HSG B

28,003 91 Weighted Average
5,424 19.37% Pervious Area

22,579 80.63% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)y  (fi/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 6S: Subcat 6

Runoff = 1.03cfs @ 12.08 hrs, Volume= 0.082 af, Depth= 4.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-YR STORM Rainfall=4.92"
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Area (sf) CN Description
6,219 98 Paved parking, HSG B
240 61 >75% Grass cover, Good, HSG B
2,959 98 Roofs, HSG B
9,418 97 Weighted Average
240 2.55% Pervious Area
9,178 97.45% Impervious Area

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

Summary for Subcatchment 7S: Roofs

Runoff = 0.36cfs @ 12.08 hrs, Volume= 0.029 af, Depth> 4.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-YR STORM Rainfali=4.92"

Area (sf) CN Description
2,960 98 Roofs, HSGB
307 98 Water Surface, HSG B
3,267 98 Weighted Average
3,267 100.00% Impervious Area

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

Summary for Subcatchment 8S: Roofs

Runoff = 0.32cfs @ 12.08 hrs, Volume= 0.026 af, Depth> 4.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-YR STORM Rainfall=4.92"

Area (sf) CN Description
2,571 98 Roofs, HSGB
307 98 Water Surface, HSG B

2,878 98 Weighted Average
2,878 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
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Summary for Subcatchment 9S: Subcat 1S

Runoff = 0.33cfs @ 12.08 hrs, Volume= 0.027 af, Depth> 4.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-YR STORM Rainfall=4.92"

Area (sf) CN Description
2,631 98 Roofs, HSG B
330 98 Water Surface, HSG B

2,961 98 Weighted Average
2,961 100.00% Impervious Area

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

Summary for Reach AP1: AP1

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

Inflow Area = 0.490 ac, 13.87% Impervious, Inflow Depth= 1.14" for 10-YR STORM event
Inflow = 0.59cfs @ 12.10 hrs, Volume= 0.046 af
Qutflow = 0.59cfs @ 12.10 hrs, Volume= 0.046 af, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach AP2: AP2

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

Inflow Area = 1.309 ac, 68.38% Impervious, Inflow Depth = 0.36" for 10-YR STORM event
Inflow = 0.52cfs @ 12.10 hrs, Volume= 0.039 af
Outflow = 0.52cfs @ 12.10 hrs, Volume= 0.039 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach AP3: AP 3

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

Inflow Area = 0.234 ac, 22.11% Impervious, Inflow Depth = 1.90" for 10-YR STORM event
Inflow = 0.51cfs @ 12.09 hrs, Volume= 0.037 af
Outflow = 0.51cfs @ 12.09 hrs, Volume= 0.037 af, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
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Summary for Reach AP4: AP 4

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

Inflow Area = 0.157 ac, 33.32% Impervious, Inflow Depth = 2.22" for 10-YR STORM event
Inflow = 0.40cfs @ 12.09 hrs, Volume= 0.029 af
Outflow = 0.40cfs @ 12.09 hrs, Volume= 0.029 af, Atten= 0%, Lag=0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs

Summary for Pond 1P: CB1

Inflow Area = 0.718 ac, 82.65% Impervious, Inflow Depth = 3.50" for 10-YR STORM event
Inflow = 2.82cfs @ 12.08 hrs, Volume= 0.209 af

Qutflow = 2.82cfs @ 12.08 hrs, Volume= 0.209 af, Atten=0%, Lag= 0.0 min
Primary = 282cfs @ 12.08 hrs, Volume= 0.209 af

Routing by Dyn-Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=99.52' @ 12.08 hrs
Flood Elev= 101.13'

Device Routing Invert OQutlet Devices
#1  Primary 98.13' 12.0" Round Culvert
L=6.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 98.13'/ 98.07" S=0.0100"/" Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=2.82 cfs @ 12.08 hrs HW=99.52"' TW=97.25' (Dynamic Tailwater)
1=Culvert (Inlet Controls 2.82 cfs @ 3.58 fps)

Summary for Pond 2P: CB1

Inflow Area = 0.216 ac, 97.45% Impervious, [nflow Depth = 4.57" for 10-YR STORM event
Inflow = 1.03cfs @ 12.08 hrs, Volume= 0.082 af

Outflow = 1.03cfs @ 12.08 hrs, Volume= 0.082 af, Atten= 0%, Lag= 0.0 min
Primary = 1.03cfs @ 12.08 hrs, Volume= 0.082 af

Routing by Dyn-Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=99.18' @ 12.08 hrs
Flood Elev= 101.50'

Device Routing Invert Qutlet Devices
#1  Primary 98.50' 12.0" Round Culvert
L=4.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 98.50'/ 98.46' S=0.0100"/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=1.03 cfs @ 12.08 hrs HW=99.18' TW=97.25" (Dynamic Tailwater)
* _1=Culvert (Barrel Controls 1.03 cfs @ 2.58 fps)
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Summary for Pond 3P: R-TANKS

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=319)

Inflow Area = 0.934 ac, 86.08% Impervious, Inflow Depth= 3.74" for 10-YR STORM event
Inflow = 3.85cfs @ 12.08 hrs, Volume= 0.291 af

Outflow = 0.52cfs @ 12.61 hrs, Volume= 0.291 af, Atten=87%, Lag= 31.5 min
Discarded = 0.52cfs @ 12.61 hrs, Volume= 0.291 af

Primary = 0.00cfs@ 1.00 hrs, Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 97.89' @ 12.61 hrs Surf.Area= 0.088 ac Storage= 0.100 af

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 66.1 min ( 844.7 - 778.5 )

Volume Invert Avail.Storage Storage Description
#1A 96.40' 0.061 af 28.93'W x 133.02'L x 2.94°'H Field A
0.260 af Overall - 0.107 af Embedded = 0.153 af x 40.0% Voids
#2A 96.73' 0.101 af ACF R-TankHD 1 x 1045 Inside #1

Inside= 15.7"W x 17.3"H =>1.80sf x 2.35'L = 4.2 cf
QOutside= 15.7"W x 17.3"H => 1.89 sf x 2.35'L = 4.4 cf
19 Rows of 55 Chambers

0.163 af Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Discarded 06.40' 3.000 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 94.80'
#2  Primary 97.90' 15.0" Round Culvert

L=20.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Qutlet Invert= 97.90'/ 97.80' S=0.0050"'" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf

Discarded OutFlow Max=0.52 cfs @ 12.61 hrs HW=97.89' (Free Discharge)
T 1=Exfiltration ( Controls 0.52 cfs)

Primary OutFlow Max=0.00 cfs @ 1.00 hrs HW=96.40' TW=0.00" (Dynamic Tailwater)
T 2=Culvert ( Controls 0.00 cfs)

Summary for Pond 4P: Drip edge

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=208)

Inflow Area = 0.066 ac,100.00% Impervious, Inflow Depth > 4.68" for 10-YR STORM event
Inflow = 0.32cfs @ 12.08 hrs, Volume= 0.026 af

Outflow = 0.03cfs @ 12.89 hrs, Volume= 0.026 af, Atten=91%, Lag= 48.7 min
Discarded = 0.03cfs @ 12.89 hrs, Volume= 0.026 af

Primary 0.00cfs@ 1.00 hrs, Volume= 0.000 af
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Routing by Dyn-Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=102.31' @ 12.89 hrs Surf.Area= 307 sf Storage= 403 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 102.7 min ( 851.0 - 748.3 )

Volume Invert Avail.Storage Storage Description
#1 101.00' 617 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
101.00 307 0 0
102.00 307 307 307
103.00 307 307 614
103.01 307 3 617
Device Routing invert Qutlet Devices

#1  Discarded 101.00" 3.000 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 97.70'

#2  Primary 103.00" 153.0' long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

Discarded OutFlow Max=0.03 cfs @ 12.89 hrs HW=102.31' (Free Discharge)
1=Exfiltration ( Controls 0.03 cfs)

Primary OutFlow Max=0.00 cfs @ 1.00 hrs HW=101.00' TW=0.00' (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 5P: Drip edge

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=153)

Inflow Area = 0.075 ac,100.00% Impervious, Inflow Depth > 4.68" for 10-YR STORM event
Inflow = 0.36 cfs @ 12.08 hrs, Volume= 0.029 af

Outflow = 0.03cfs @ 12.97 hrs, Volume= 0.029 af, Atten=91%, Lag=53.0 min
Discarded = 0.03cfs @ 12.97 hrs, Volume= 0.029 af

Primary = 0.00cfs@ 1.00 hrs, Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 102.56' @ 12.97 hrs Surf.Area= 307 sf Storage= 479 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 121.5 min ( 869.8 - 748.3 )

Volume Invert Avail.Storage Storage Description
#1 101.00' 617 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
101.00 307 0 0
102.00 307 307 307
103.00 307 307 614
103.01 307 3 617
Device Routing Invert Outlet Devices

#1  Discarded 101.00" 3.000 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 97.70'

#2  Primary 103.00' 153.0'long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

Discarded OutFlow Max=0.03 cfs @ 12.97 hrs HW=102.56' (Free Discharge)
T _1=Exfiltration ( Controls 0.03 cfs)

Primary OutFlow Max=0.00 cfs @ 1.00 hrs HW=101.00' TW=98.13" (Dynamic Tailwater)
T _2-=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 6P: Drip edge

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=239)

Inflow Area = 0.068 ac,100.00% Impervious, Inflow Depth > 4.68" for 10-YR STORM event
Inflow = 0.33cfs @ 12.08 hrs, Volume= 0.027 af

Qutflow = 0.03cfs @ 12.82 hrs, Volume= 0.027 af, Atten=90%, Lag= 44.3 min
Discarded = 0.03cfs @ 12.82 hrs, Volume= 0.027 af

Primary = 0.00cfs @ 1.00 hrs, Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 101.73' @ 12.82 hrs Surf.Area= 330 sf Storage= 404 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 91.7 min ( 840.0 - 748.3 )

Volume Invert Avail.Storage Storage Description
#1 100.50° 663 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(fest) (sqg-ft) (cubic-feet) (cubic-feet)
100.50 330 0 0
101.50 330 330 330
102.50 330 330 660
102.51 330 3 663
Device Routing Invert Outlet Devices

#1  Discarded 100.50" 3.000 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 97.70'

#2  Primary 102.50' 166.0' long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
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Coef. (English) 2.80 2.92 3.08 3.30 3.32

Discarded OutFlow Max=0.03 c¢fs @ 12.82 hrs HW=101.73" (Free Discharge)
1=Exfiltration ( Controls 0.03 cfs)

Primary OutFlow Max=0.00 cfs @ 1.00 hrs HW=100.50' TW=0.00" (Dynamic Tailwater)
t _2-Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Subcatchment 1S:

Subcatchment 2S:

Subcatchment 3S:

Subcatchment 4S:

Subcatchment 5S:

Subcatchment 6S:

Subcatchment 7S:

Subcatchment 8S:

Subcatchment 9S:

Reach AP1: AP1

Reach AP2: AP2

Reach AP3: AP 3

Reach AP4: AP 4

Pond 1P: CB1

Pond 2P: CB1

Time span=1.00-72.00 hrs, dt=0.01 hrs, 7101 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcat 1S

Subcat 2S

Subcat 3S

Subcat 4S8

Subcat 5

Subcat 6

Roofs

Roofs

Subcat 1S

12.0"

Runoff Area=18,392 sf 0.00% Impervious Runoff Depth=2.17"
Tc=6.0 min CN=61 Runoff=1.03 cfs 0.076 af

Runoff Area=13,474 sf 8.18% Impervious Runoff Depth=2.44"
Tc=6.0 min CN=64 Runoff=0.86 cfs 0.063 af

Runoff Area=10,210 sf 22.11% Impervious Runoff Depth=2.90"
Tc=6.0 min CN=69 Runoff=0.79 cfs 0.057 af

Runoff Area=6,836 sf 33.32% Impervious Runoff Depth=3.29"
Tc=6.0 min CN=73 Runoff=0.61 cfs 0.043 af

Runoff Area=28,003 sf 80.63% Impervious Runoff Depth=5.19"
Tc=6.0 min CN=91 Runoff=3.69 cfs 0.278 af

Runoff Area=9,418 sf 97.45% Impervious Runoff Depth=5.88"
Tc=6.0 min CN=97 Runoff=1.32 c¢fs 0.106 af

Runoff Area=3,267 sf 100.00% Impervious Runoff Depth>6.00"
Tc=6.0 min CN=98 Runoff=0.46 cfs 0.038 af

Runoff Area=2,878 sf 100.00% Impervious Runoff Depth>6.00"
Tc=6.0 min CN=98 Runoff=0.40 cfs 0.033 af

Runoff Area=2,961 sf 100.00% Impervious Runoff Depth>6.00"
Tc=6.0 min CN=98 Runoff=0.42 cfs 0.034 af

Inflow=1.03 cfs 0.076 af
Outflow=1.03 ¢fs 0.076 af

Inflow=0.94 cfs 0.090 af
Outflow=0.94 cfs 0.090 af

Inflow=0.79 cfs 0.057 af
Outflow=0.79 cfs 0.057 af

Inflow=0.61 cfs 0.043 af
Outflow=0.61 cfs 0.043 af

Peak Elev=100.16' Inflow=3.69 cfs 0.279 af

Round Culvert n=0.013 L=6.0' $=0.0100'/" Outflow=3.69 cfs 0.279 af

Peak Elev=99.28' Inflow=1.32 cfs 0.106 af

12.0" Round Culvert n=0.013 L=4.0' S=0.0100"/" Outflow=1.32 cfs 0.106 af

Pond 3P: R-TANKS

Peak Elev=98.38' Storage=0.129 af Inflow=5.01 cfs 0.385 af

Discarded=0.60 cfs 0.359 af Primary=0.66 cfs 0.027 af Outflow=1.26 cfs 0.385 af
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Pond 4P: Drip edge Peak Elev=102.82' Storage=560 cf Inflow=0.40 cfs 0.033 af

Discarded=0.03 cfs 0.033 af Primary=0.00 cfs 0.000 af Qutflow=0.03 cfs 0.033 af

Pond 5P: Drip edge Peak Elev=103.00" Storage=615 cf Inflow=0.46 cfs 0.038 af
Discarded=0.03 cfs 0.036 af Primary=0.11 cfs 0.001 af Qutflow=0.14 cfs 0.038 af

Pond 6P: Drip edge Peak Elev=102.20" Storage=560 cf Inflow=0.42 cfs 0.034 af
Discarded=0.04 cfs 0.034 af Primary=0.00 cfs 0.000 af Outflow=0.04 cfs 0.034 af
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Subcatchment 1S:

Subcatchment 2S:

Subcatchment 3S:

Subcatchment 48S:

Subcatchment 5S:

Subcatchment 6S:

Subcatchment 7S:

Subcatchment 8S:

Subcatchment 9S:

Reach AP1: AP1

Reach AP2: AP2

Reach AP3: AP 3

Reach AP4: AP 4

Pond 1P: CB1

Pond 2P: CB1

Time span=1.00-72.00 hrs, dt=0.01 hrs, 7101 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Iind method - Pond routing by Dyn-Stor-ind method

Subcat 1S

Subcat 2S5

Subcat 3S

Subcat 4S

Subcat 5

Subcat 6

Roofs

Roofs

Subcat 1S

12.0"

Runoff Area=18,392 sf 0.00% Impervious Runoff Depth=3.05"
Tc=6.0 min CN=61 Runoff=1.49 cfs 0.107 af

Runoff Area=13,474 sf 8.18% Impervious Runoff Depth=3.37"
Tc=6.0 min CN=64 Runoff=1.21 cfs 0.087 af

Runoff Area=10,210 sf 22.11% Impervious Runoff Depth=3.91"
Tc=6.0 min CN=69 Runoff=1.07 cfs 0.076 af

Runoff Area=6,836 sf 33.32% Impervious Runoff Depth=4.35"
Tc=6.0 min CN=73 Runoff=0.80 cfs 0.057 af

Runoff Area=28,003 sf 80.63% Impervious Runoff Depth=6.41"
Tc=6.0 min CN=91 Runoff=4.50 cfs 0.343 af

Runoff Area=9,418 sf 97.45% Impervious Runoff Depth>7.12"
Tc=6.0 min CN=97 Runoff=1.58 cfs 0.128 af

Runoff Area=3,267 sf 100.00% Impervious Runoff Depth>7.24"
Tc=6.0 min CN=98 Runoff=0.55 cfs 0.045 af

Runoff Area=2,878 sf 100.00% Impervious Runoff Depth>7.24"
Tc=6.0 min CN=98 Runoff=0.49 cfs 0.040 af

Runoff Area=2,961 sf 100.00% Impervious Runoff Depth>7.24"
Tc=6.0 min CN=98 Runoff=0.50 cfs 0.041 af

Inflow=1.49 cfs 0.109 af
Outflow=1.49 cfs 0.109 af

Inflow=2.53 cfs 0.164 af
Qutflow=2.53 cfs 0.164 af

Inflow=1.07 cfs 0.076 af
Qutflow=1.07 cfs 0.076 af

Inflow=0.80 cfs 0.057 af
Outflow=0.80 cfs 0.057 af

Peak Elev=100.90' Inflow=4.50 cfs 0.349 af

Round Culvert n=0.013 L=6.0' S$=0.0100"" Outflow=4.50 cfs 0.349 af

Peak Elev=99.38' Inflow=1.58 cfs 0.128 af

12.0" Round Culvert n=0.013 L=4.0' S=0.0100 "' Outflow=1.58 cfs 0.128 af

Pond 3P: R-TANKS

Peak Elev=98.76' Storage=0.142 af Inflow=6.08 cfs 0.477 af

Discarded=0.66 cfs 0.403 af Primary=1.86 cfs 0.074 af Outflow=2.52 cfs 0.477 af
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Pond 4P: Drip edge Peak Elev=103.01" Storage=616 cf Inflow=0.49 cfs 0.040 af

Discarded=0.03 cfs 0.037 af Primary=0.19 cfs 0.002 af Outflow=0.22 cfs 0.040 af

Pond 5P: Drip edge Peak Elev=103.01' Storage=617 c¢f Inflow=0.55 cfs 0.045 af
Discarded=0.03 cfs 0.040 af Primary=0.35cfs 0.006 af Outflow=0.39 cfs 0.045 af

Pond 6P: Drip edge Peak Elev=102.50" Storage=661 c¢f Inflow=0.50 cfs 0.041 af
Discarded=0.04 cfs 0.040 af Primary=0.12 cfs 0.001 af Outflow=0.16 cfs 0.041 af
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Summary for Subcatchment 1S: Subcat 1S

Runoff = 1.49cts @ 12.09 hrs, Volume= 0.107 af, Depth= 3.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 50-YR STORM Rainfall=7.48"

Area (sf) CN Description
18,392 61 >75% Grass cover, Good, HSG B
18,392 100.00% Pervious Area

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

Summary for Subcatchment 2S: Subcat 25

Runoff = 1.21cfs @ 12.09 hrs, Volume= 0.087 af, Depth= 3.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 50-YR STORM Rainfall=7.48"

Area (sf) CN Description
12,372 61 >75% Grass cover, Good, HSG B
1,102 98 Paved parking, HSG B
13,474 64 Weighted Average
12,372 91.82% Pervious Area
1,102 8.18% Impervious Area

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

Summary for Subcatchment 3S: Subcat 3S

Runoff = 1.07cfs @ 12.09 hrs, Volume= 0.076 af, Depth= 3.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 50-YR STORM Rainfall=7.48"

Area (sf) CN Description
7,953 61 >75% Grass cover, Good, HSG B
2,257 98 Paved parking, HSG B
10,210 69 Weighted Average
7,953 77.89% Pervious Area
2,257 22.11% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 4S: Subcat 4S

Runoff = 0.80cfs @ 12.09 hrs, Volume= 0.057 af, Depth= 4.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 50-YR STORM Rainfall=7.48"

Area (sf) CN Description
4,558 61 >75% Grass cover, Good, HSG B
2,278 98 Roofs, HSG B
6,836 73 Weighted Average
4,558 66.68% Pervious Area
2,278 33.32% Impervious Area

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

Summary for Subcatchment 5S: Subcat 5

Runoff = 450cfs @ 12.08 hrs, Volume= 0.343 af, Depth= 6.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 50-YR STORM Rainfall=7.48"

Area (sf) CN Description

13,303 98 Paved parking, HSG B
7,865 98 Roofs, HSG B
5,424 61 >75% Grass cover, Good, HSG B
1,411 98 Paved parking, HSG B

28,003 91 Weighted Average
5,424 19.37% Pervious Area

22,579 80.63% Impervious Area

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

Summary for Subcatchment 6S: Subcat 6

Runoff = 1.58cfs @ 12.08 hrs, Volume= 0.128 af, Depth> 7.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 50-YR STORM Rainfall=7.48"
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Area (sf) CN Description
6,219 98 Paved parking, HSG B
240 61 >75% Grass cover, Good, HSG B
2,959 98 Roofs, HSG B
9,418 97 Weighted Average
240 2.55% Pervious Area
9,178 97.45% Impervious Area

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

Summary for Subcatchment 7S: Roofs

Runoff = 0.55cfs @ 12.08 hrs, Volume= 0.045 af, Depth> 7.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 50-YR STORM Rainfall=7.48"

Area (sf) CN Description
2,960 98 Roofs, HSG B
307 98 Water Surface, HSG B

3,267 98 Weighted Average
3,267 100.00% Impervious Area

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

Summary for Subcatchment 8S: Roofs

Runoff = 049 cfs @ 12.08 hrs, Volume= 0.040 af, Depth> 7.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 50-YR STORM Rainfall=7.48"

Area (sf) CN Description
2,571 98 Roofs, HSG B
307 98 Water Surface, HSG B

2,878 98 Woeighted Average
2,878 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft) (ft/sec) (cfs)
6.0 Direct Entry,
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Summary for Subcatchment 9S: Subcat 1S

Runoff = 0.50 cfs @ 12.08 hrs, Volume= 0.041 af, Depth> 7.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 50-YR STORM Rainfall=7.48"

Area (sf) CN Description
2,631 98 Roofs, HSGB
330 98 Water Surface, HSG B
2,961 98 Weighted Average
2,961 100.00% Impervious Area

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

Summary for Reach AP1: AP1

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

Inflow Area = 0.490 ac, 13.87% Impervious, Inflow Depth= 2.66" for 50-YR STORM event
Inflow = 1.49cfs @ 12.09 hrs, Volume= 0.109 af
Outflow = 1.49cfs @ 12.09 hrs, Volume= 0.109 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach AP2: AP2

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

Inflow Area = 1.309 ac, 68.38% Impervious, Inflow Depth = 1.50" for 50-YR STORM event
Inflow = 253 cfs @ 12.34 hrs, Volume= 0.164 af
Qutflow = 253cfs @ 12.34 hrs, Volume= 0.164 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs

Summary for Reach AP3: AP 3

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

Inflow Area = 0.234 ac, 22.11% Impervious, Inflow Depth = 3.91" for 50-YR STORM event
Inflow = 1.07cfs @ 12.09 hrs, Volume= 0.076 af
Qutflow = 1.07cfs @ 12.09 hrs, Volume= 0.076 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
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Summary for Reach AP4: AP 4

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

Inflow Area = 0.157 ac, 33.32% Impervious, Inflow Depth = 4.35" for 50-YR STORM event
Inflow = 0.80cfs@ 12.09 hrs, Volume= 0.057 af
Qutflow = 0.80cfs @ 12.09 hrs, Volume= 0.057 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs

Summary for Pond 1P: CB1

Inflow Area = 0.718 ac, 82.65% Impervious, Inflow Depth = 5.84" for 50-YR STORM event
Inflow = 450cfs @ 12.08 hrs, Volume= 0.349 af

Outflow = 4.50cfs @ 12.08 hrs, Volume= 0.349 af, Atten= 0%, Lag= 0.0 min
Primary = 450 cfs @ 12.08 hrs, Volume= 0.349 af

Routing by Dyn-Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=100.90' @ 12.08 hrs
Flood Elev= 101.13'

Device Routing Invert Outlet Devices
#1  Primary 98.13' 12.0" Round Culvert
L=6.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 98.13'/ 98.07' S=0.0100'/" Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary QutFlow Max=4.49 cfs @ 12.08 hrs HW=100.90' TW=97.88' (Dynamic Tailwater)
T _1=Culvert (Inlet Controls 4.49 cfs @ 5.72 fps)

Summary for Pond 2P: CB1

Inflow Area = 0.216 ac, 97.45% Impervious, Inflow Depth > 7.12" for 50-YR STORM event
Inflow = 1.58 cfs @ 12.08 hrs, Volume= 0.128 af

Outflow = 1.58 cfs @ 12.08 hrs, Volume= 0.128 af, Atten= 0%, Lag= 0.0 min
Primary = 1.58 cfs @ 12.08 hrs, Volume= 0.128 af

Routing by Dyn-Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=99.38' @ 12.08 hrs
Flood Elev= 101.50'

Device Routing Invert Outlet Devices
#1  Primary 98.50' 12.0" Round Culvert
L=4.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 98.50' / 98.46' S=0.0100"'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=1.58 cfs @ 12.08 hrs HW=99.38' TW=97.88' (Dynamic Tailwater)
1=Culvert (Barrel Controls 1.58 cfs @ 2.89 fps)
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Summary for Pond 3P: R-TANKS

Inflow Area = 0.934 ac, 86.08% Impervious, Inflow Depth> 6.13" for 50-YR STORM event
inflow = 6.08 cfs @ 12.08 hrs, Volume= 0.477 af

Outflow = 252 cfs @ 12.31 hrs, Volume= 0.477 af, Atten=59%, Lag= 13.7 min
Discarded = 0.66cfs @ 12.31 hrs, Volume= 0.403 af

Primary = 1.86cfs @ 12.31 hrs, Volume= 0.074 af

Routing by Dyn-Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=98.76' @ 12.31 hrs Surf.Area= 0.088 ac Storage= 0.142 af

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 65.9 min ( 833.0 - 767.1)

Volume Invert Avail.Storage Storage Description
#1A 96.40' 0.061 af 28.93'W x 133.02'L x 2.94'H Field A
0.260 af Overall - 0.107 af Embedded = 0.153 af x 40.0% Voids
#2A 96.73' 0.101 af ACF R-Tank HD 1 x 1045 Inside #1

Inside= 15.7"W x 17.3"H => 1.80 sf x 2.35'L = 4.2 cf
Outside= 15.7"W x 17.3"H => 1.89 sf x 2.35'L = 4.4 cf
19 Rows of 55 Chambers

0.163 af Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert OQutlet Devices
#1 Discarded 96.40' 3.000 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 94.80"
#2  Primary 97.90' 15.0" Round Culvert

L= 20.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert=97.90' / 97.80' S=0.0050"/" Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf

Discarded OutFlow Max=0.66 cfs @ 12.31 hrs HW=98.76' (Free Discharge)
1=Exfiltration ( Controls 0.66 cfs)

Primary OutFlow Max=1.86 cfs @ 12.31 hrs HW=98.76" TW=0.00" (Dynamic Tailwater)
2=Culvert (Barrel Controls 1.86 cfs @ 2.93 fps)

Summary for Pond 4P: Drip edge

[82] Warning: Early inflow requires earlier time span
[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=38)

Inflow Area = 0.066 ac,100.00% Impervious, Inflow Depth > 7.24" for 50-YR STORM event
Inflow = 0.49cfs @ 12.08 hrs, Volume= 0.040 af

Outflow = 0.22cfs @ 12.34 hrs, Volume= 0.040 af, Atten=54%, Lag= 15.5 min
Discarded = 0.03cfs @ 12.34 hrs, Volume= 0.037 af

Primary = 0.19cfs @ 12.34 hrs, Volume= 0.002 af

Routing by Dyn-Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
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Peak Elev= 103.01' @ 12.34 hrs Surf.Area= 307 sf Storage= 616 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 144.9 min ( 887.3 - 742.4)

Volume Invert Avail.Storage Storage Description

#1 101.00' 617 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sq-ft) (cubic-feet) (cubic-feet)

101.00 307 0 0

102.00 307 307 307

103.00 307 307 614

103.01 307 3 617
Device Routing Invert Outlet Devices

#1  Discarded 101.00" 3.000 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 97.70'

#2  Primary 103.00' 153.0"long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

Discarded OutFlow Max=0.03 cfs @ 12.34 hrs HW=103.01' (Free Discharge)
1=Exfiltration ( Controls 0.03 cfs)

Primary OutFlow Max=0.17 cfs @ 12.34 hrs HW=103.01' TW=0.00' (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir (Weir Controls 0.17 cfs @ 0.20 fps)

Summary for Pond 5P: Drip edge

[82] Warning: Early inflow requires earlier time span
[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=11)

Inflow Area = 0.075 ac,100.00% Impervious, Inflow Depth > 7.24" for 50-YR STORM event
Inflow = 0.55cfs @ 12.08 hrs, Volume= 0.045 af

Outflow = 0.39cfs @ 12.20 hrs, Volume= 0.045 af, Atten= 30%, Lag= 7.1 min
Discarded = 0.03cfs @ 12.20 hrs, Volume= 0.040 af

Primary = 0.35cfs @ 12.20 hrs, Volume= 0.006 af

Routing by Dyn-Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 103.01" @ 12.20 hrs Surf.Area= 307 sf Storage= 617 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 138.0 min { 880.4 - 742.4 )

Volume Invert Avail.Storage Storage Description
#1 101.00' 617 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) {cubic-feet) (cubic-feet)
101.00 307 0 0
102.00 307 307 307
103.00 307 307 614
103.01 307 3 617
Device Routing Invert Qutlet Devices

#1  Discarded 101.00' 3.000 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 97.7('

#2  Primary 103.00' 153.0" long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

Discarded OutFlow Max=0.03 cfs @ 12.20 hrs HW=103.01" (Free Discharge)
1=Exfiltration ( Controls 0.03 cfs)

Primary OutFlow Max=0.33 cfs @ 12.20 hrs HW=103.01" TW=99.54' (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir (Weir Controls 0.33 c¢fs @ 0.26 fps)

Summary for Pond 6P: Drip edge

[82] Warning: Early inflow requires earlier time span
[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=70)

Inflow Area = 0.068 ac,100.00% Impervious, Inflow Depth > 7.24" for 50-YR STORM event
Inflow = 0.50 cfs @ 12.08 hrs, Volume= 0.041 af

QOutflow = 0.16 cfs @ 12.43 hrs, Volume= 0.041 af, Atten=67%, Lag=21.0 min
Discarded = 0.04cfs @ 12.43 hrs, Volume= 0.040 af

Primary = 0.12cfs @ 12.43 hrs, Volume= 0.001 af

Routing by Dyn-Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=102.50' @ 12.43 hrs Surf.Area= 330 sf Storage= 661 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 139.3 min ( 881.7 - 742.4 )

Volume Invert Avail.Storage Storage Description

#1 100.50' 663 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

{feet) (sg-ft) {cubic-feet) (cubic-feet)

100.50 330 0 0

101.50 330 330 330

102.50 330 330 660

102.51 330 3 663
Device Routing Invert Outlet Devices

#1  Discarded 100.50" 3.000 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 97.70'
#2  Primary 102.50" 166.0' long x 0.5' breadth Broad-Crested Rectangular Weir
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Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

Discarded OutFlow Max=0.04 cfs @ 12.43 hrs HW=102.50" (Free Discharge)
1=Exfiltration ( Controls 0.04 cfs)

Primary OutFlow Max=0.11 cfs @ 12.43 hrs HW=102.50' TW=0.00" (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir (Weir Controls 0.11 cfs @ 0.17 fps)



APPENDIX III

Charts, Graphs, and Calculations



Extreme Precipitation Tables: 43.025°N, 70.795°W Page 1 of 1

Extreme Precipitation Tables

Northeast Regional Climate Center
Data represents point estimates calculated from partial duration series, All Pprecipitation amounts are displayed in inches.

Smoothing  Yes
State New Hampshire
Location
Longitnde  70.795 degrees West
Latitade 43.025 degrees North
Elevation 0 feet
Date/Time  Fri, 18 Oct 2019 12:01:3¢ -0400

Extreme Precipitation Estimates

Smin|{10min|15min|30min}60min|120min 1hr | 2br | 3t |6hr | 12hr | 24hr| 48hkr 1day | 2day|4day | 7day |10day
lyr 10.26] 040 | 050 | 0.66 [ 0.82 | 1.04 | 1yr |0.71/0.98{1.22]1.57(2.05 | 2.68[2.95| 1yr | 2.38[2.84|3.25[3.97] 260 1yr
2yr [0.32] 0.50 | 0.62 | 0.82 | 1.03 | 1.30 | 2yr [0.89)1.18]1.5241.95[2.51(3.24[3.60| 2yr [ 2.87|3.47]3.97[4.72] 537 2yr
Syr 10.37| 058 [ 0.73 | 098 | 125 | 1.61 | Syr [1.08|147]1.89[2.44[{3.16 | 4.11 | 4.63 | 5vr | 3.64 |4.45]5.10 [6.00] 6.77 Syr
10yr |041] 065 | (.82 | 1.12 | 146 | 1.90 |10yr(1.26|1.73|2.24]2.91]3.78 [4.92] 559 [ 10yr [ 435|538 6.16 | 7.19 | 8.06 10yr
25yr 10.48) 0.76 | 0.97 | 134 | 1.78 | 2.35 ]25yr|1.54{2.15[2.79[3.66| 4.78 | 6.24 | 7.18 | 25yr | 5.53 6,90 7.91 [9.14 | 10.17 25yr
S0yr0.54) 0.86 | 1.11 | 1.55 | 2.08 | 2.77 |50yr |1.80|2.54{3.31{4.36]5.72 | 7.48 [ 8.69 | 50yr | 6.62 | 8.35] 9.56 |10.96]12.12 S0vr
100yr|0.60| 0.97 | 1.25 | 1.78 | 2.43 | 328 |100yr[2.10[2.99{3.935.20| 6.84 | 8.96 {10.51[100yr| 7.93 {10.10]11.56{13.15] 1446 100yr|
200yr|0.68 | 1.11 | 144 } 2.06 | 2.85 | 3.87 |200yr{2.463.54|4.66]6.19] 8.17 [10.75]12.71{200yr| 0.51 {12.22]13 .99]15.79] 17.25 200y
S00yr|0.81] 133 | 1.73 | 2.51 | 3.51 | 4.81 [500yr|3.03[4.41}5.82)7.79[10.34]13.67|16.35{500yr|12.08(15.72[18.00(20.10| 21.79 500yr

Lower Confidence Limits
Smin{l0min|15min|30min}60min}12¢min 1hr [ 2hir | 3hr }6hr (12hr|24hr| 48Ry 1day| 2day{4day| ?day|10day
Iyr J0.23]10.36 | 044 039 ] 072 | 089 | 1w [0.63]0.87]0.92[1.33)1.07[220] 258 tvr [2.00f 248289 3.17] 3.03 Iyr
yr 10321 049 | 0.60 [ 0.8 ] 100 | 119 | 2y [0.87)1.17(1.371.8212.33|3.09({ 350 2yr [2.73]3.370 387 {460] 513 2yr
Syr [6.35] 0.54 | 0.67 | 0.92 | 118 ¢ 141 | Svr [1.02|1381.01[2.12(2.73)3.84[ 427 svr [340] 411478 [502] 6.34 Syr
Ihyr[0.39] 060 | 074 [ 104 | 1.34 | 1.61 | Moyr |L15[L57|1.&1[2.39] .06 (241|397 | 1ovr [3.93) 478 557 [6.54| 7.33 Hyr
25yr J044 1 0.68 | 0.84 | 1.20 | 1.58 | 1.91 [ 25vr |1.36)).8702.11]2.76[3.54 478 | 6.00 [ 25vr [4.23] 5.83 F e85 | 800 8.87 25yr
SOvr (G40 0.74 1 0.93 | 133 ] 1.79 | 218 |50yr [1.55[2.13]2.3503.07]3.94) 541 7.03 { 50yr [4.78] 6.76 | 8.02 | 9.32| 10.26 Svr
[00yrg0.55) 083 | 103 [ 1491 2,05 } 249 |W00ye[1.77)2.43[2 4341|436 | s.09] 815 {toove] 5301 7.83 | 930 [10.87] 11.87 1060y,
S5P3.T77(48H 6.8 945|200y 0.65] 9.09 [11.01(12.70] 13 75 [200yr
H 3115491798 1 491500vr] 7.06 | 11.05[13.58015.61] 1067|500y r

[}

2003rf0.01 [ 091 [ 145 | 1.67 § 233 | 2.84 20vr|2.0]
S0Ovrja7i] 105 [ 135 { 1.90 | 279 | 340 1506vr[2 41(3.

7 IN)
e | <
< |

[

)
a1
2

Upper Confidence Limits
Smin)10min|15min|30min[60min} 120min Thr | 2hr | 3hr J6hy F12Dhe | 240 f 4800 Tday | 2day|4day | 7day | [hday
Iyvp (0291 044 [ 31 073 ) 049 1.09 Ty JUT7(1G6[12610 741220 | 302 317 | 1vr | 267 |305)3.62 (441 510 Iyvr
2RV 3o [ 372 29r [ 300 ) 35R14T0 1487 | 5.69 | 23r

2vr O O52 ] 064 | 087 [ 107 1 1.27 1 2yr [0.92(1.23]1 48]1.96 3

2 ARRPAY7 ] Sy [ 387498542 [ 640 ] 708 | Syr
620 | Whr | 4.76 {596} 6.80 | 7.86 | 8.77 | 10vr

Syr [pA07 a2 ) 077 [ 105 | 134 162 | Sy | l6|] s9flsg)e.s3
10vr [047] 0.72 | .89 | 125 | 1.6] L98 | 10w |1L.39|1.94[2.28)5.10

o | s

=
s
h

4
o

ISpr [USET 088 | 109 | 150 ) 205 | 258 | 28yr |1.77[2.5202 951 06| 3 12 [ 7.8¢ | 2.31 | 25w | 6.90 | 7.99 | .08 [10.35] 1142 23yr
SOy 00T LG2 P L2R P LEY [ 247 | 314 [Sh 21303 07]3 su498) 628 fusd 1038 Styr ] 871 UG NI 3I2.72] 13.96 [ SOvy
[0 0790 120 ) 1.50 | 2,16 | 297 | 3.82 |L0Gyr|2.56(3.73[4.36]6.13) 7.70 |12 31] 12 97 100y 10.89]12.47[14.07{15.67[ 17,00 [100v1]
200y [O.93] 139 | 177 | 256 | 3.57 | 4.67 [200vr]2.08(4.56]5.32]|7.55| 945 15441022 2003 13.06[15.60017 53[19.28]20.87 {2003,
SPrr| LS| 170 ) 220 | 319 ) 454 [ 6.06 |S00v3.92)5.926,91[9.98[12.41{20.85]21.82|500xr[ 18 45[20.98[23 44[25.37] 27 25 00yt

Posmrpd
L ACKS
Nartheast Regional
Climate Center

http://precip.eas.cornell.edu/data.php?1571414275021 10/18/2019
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Soil Map—Rackingham County, New Hampshire
(18185)
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Soil Map—Rockingham County, New Hampshire

(18165)
MAP LEGEND MAP INFORMATION
Area of Interest (ACH) £ Spoil Area The soll surveys that comprise your ADI were mapped at
[ Areactinterest (a0 Stony Spot 1:24,000.
Solis 7% Very Stony Spot Warning: Soll Map may not be valld at this scale.
Soil Map Unit Polygons o
¥ Wet Spot Enlargement of maps beyond the scale of mapping can cause
P Soil Map Unit Lines ) misunderstanding of the detail of mapping and accuracy of soit
o Soil Map Unit Points & Other line placement. The maps do not show the small areas of
e Special Line Features contrasting solls that could have been shown at a mare detailed
Special Point Features scale.
© Blowout Water Features
—— Streams and Canals Please rely on the bar scale on each map sheet for map
%  BomowPit measurements.
) Transportation
®  Clay Spot i+ Rails Source of Map: Natural Resources Conservation Service
r. Closed Depression . Web S.D'l Survey URL:
Interstate Highways Coordinate System: Web Mereator (EPSG:3857)
4T it
A  Grevel P US Routes Maps from the Web Soil Survey are based on the Web Mercator
Gravelly Spot Major Roads projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
3 Lendfl Local Roads Albers equal-area conle projection, should be used if more
A LavaFlow Background accurate calculations of distance or area are required,
s Marsh or swamp == Aerial Photography This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below,
B Mine or Quarry .
} Soil Survey Area:  Rockingham County, New Hampshire
Misceflaneous Water Survey Area Data:  Version 21, Sep 16, 2019
Perennial Water Soil map units are labeled (as space allows) for map scales
: Rotk Outcrop 1:50,000 or larger.
- Saline Spot Date(s) aerial images were phofographed: Dec 31, 2008—Jun
J 14, 2017
Sandy S
andy Spot The orthophoto or other base map on which the soil lines were
4%  Severely Eroded Spot compiled and digitized probably differs from the background
Sinkhol imagery displayed on these maps. As a resull, some minor
inkhole shifting of map unit boundaries may be evident.
» Slide or Slip
o Sadic Spot
us% Natural Resources Web Soil Survey 10/16/2019
Conservation Service

National Cooperative Soil Survey

Page 2 of 3




Soil Map—Rotkingham County, New Hampshire

18165
Map Unit Legend
Map Unit Symbol Map Unit Name Acres in AQ] Percent of AQ)
268 Windsor foamy sand, 3to 8 24 1.5%
percent slopes
1408 Chatfield-Hallis-Ganton 1.1 0.7%
complex, 0 to B percent
slopas, racky
140C Chatfield-Hollis-Canton 08 0.5%
camplex, 8 to 15 percent
slopes, rocky
29¢ Udorthents, smoothed 317 20.2%
49¢ Natchaug mucky peat, 0 to 2 03 0.2%
percent slopes
5108 Hoeoste gravelly fine sandy 16.7 10.6%
loam, 3 to 8 percent slopas
S3EA Squamscott fine sandy loam, 0 8.8 5.8%
to 5 percent slopes
89g Urban [and 16,3 10.4%
708 Urban land-Canton complex, 3 79.1 50.4%
to 15 percent slopes
Totals for Area of Interast 187.0 100.0%
us& Natural Resources Wab Soll Survay 10/16/2019
Conservation Service Nafional Cooperative Soil Swrvey Page 3of3









JONES&BEACH
ENGINEERS INC.

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

January 21, 2020

Portsmouth Planning Board

Attn: Dexter Legg

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

RE: Groundwater Mounding Analysis
3110 Lafayette Road & 65 Ocean Road, Portsmouth, NH
Tax Map 292, Lots 151-1 & 151-2
JBE Project No. 18165

Dear Mr. Legg,

Jones & Beach Engineers, Inc., has performed a Groundwater Mounding Analysis for the subject
site utilizing the Hantush Equation.

The parameters used in the Hantush Analysis utilize on-site testing and published values.
Groundwater mounding calculations were derived using a Microsoft Excel document supplied by
the USGS that acts as a supplement to the USGS report titled "Simulation of Groundwater
Mounding Beneath Hypothetical Stormwater Infiltration Basins". This document can be found at
the following web address:

http://pubs.usgs.gov/sir/2010/5102/support/sir2010-5102.pdf

The results of the groundwater mounding calculations for the proposed subsurface infiltration
system consisting of R-Tanks is included with this document.

The input values were gathered from testing results and assumed values taken from published
documents.

The infiltration rate, or saturated hydraulic conductivity (Ksat) value was determined using the
'Ksat Values for New Hampshire Soils', SSSNNE Special Publication No. 5, September, 2009.
The in-situ soil in the arca of infiltration is Urban Land-Canton Complex which has a minimum
Ksat value of 6.0 inches/hour. A factor of safety of 2 was applied and a Ksat value of 3.0
inches/hour (6.0 ft/day) was used in the analysis. A 10:1 ratio of horizontal to vertical hydraulic
conductivity is used per the USGS Report.

The time used for the groundwater mounding calculations is the drawdown time calculated for
the infiltration system using the NH DES BMP Worksheet for Infiltration Practice Criteria

(attached).



The Saturated Thickness value used for the mounding calculations was chosen using the USGS
Document and a more conservative value of 10’ is used (as opposed to 20’ or 40’ which yield
lesser mounding values).

The specific yield for the groundwater calculations was chosen at 17% using the USGS Report
and the test pit logs which show a sandy material.

These calculations show that a groundwater mound of 2.4’ will occur underneath the center of
the system. The closest foundation to the center of system is 72’ away. Interpolating the
Groundwater Mounding Table within the Groundwater Mounding Analysis, at a distance of 72’
from the center of the basin there will be a 0.048” mound. This relates to 0.6”, basically one-half
an inch. This slight increase in groundwater elevation should not cause any problems with the

adjacent foundation.

This proposed site development will have minimal adverse effect on abutting infrastructures or
properties by way of stormwater infiltration if properly constructed in accordance with the
Drainage Analysis and approved project plan set.

JONES&BEACH |

EFRNIIINIEFFERS INC
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NES&BEACH

ENGINEERS INC.

85 Portsmouth Avenue, PO Box 219, Stratham, NH 03885
603.772 4746 .- JonesandBeach.com

GROUNDWATER MOUNDING ANALYSIS

Project: Ocean Road Condominiums
Location: 3110 LaFayette Road/ 65 Ocean Raod
By: Jones and Beach Engineers, Inc.
Date: 01/22/2020
Project #: 18165
Input Values
6.0000 R Recharge (infiltration) rate {feet/day)
0.170 Sy Specific yield, Sy (dimensionless, between 0 and 1)
60.00 K Horizontal hydraulic conductivity, Kh (feet/day)
12.500 X 1/2 length of basin (x direction, in feet)
64.500 y 1/2 width of basin (y direction, in feet)
0.150 t duration of infiltration period (days)
10.000| hi(0) initial thickness of saturated zone (feet)
Solution
12.407| h(max) maximum thickness of saturated zone*
2.407| Ah{max) maximum groundwater mounding*

Table & Chart

* Beneath center of basin at end of infiltration period

Ground-
water
Mounding,
in feet

2.407
1.381
0.467
0.243
0.119
0.054
0.024
0.010
0.005
0.002

Distance
from
center of
basin in x
direction,
in feet

0
20
40
50
60
70
80
90

100
120

| 3.000

2.500
2.000
1.500
1.000
0.500

0.000 -

Groundwater Mounding, in feet

20

40 60 80 100 120 140

Sourced directly from the USGS Hantush 1967 Equation Solver
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JONES&BEACH
ENGINEERS INC.

85 Portsmouth Avenue, PO Box 219, Siratham NH 03885
6037724746 . JonesandBeach.com

GROUNDWATER MOUNDING ANALYSIS

Project: Ocean Road Condominiums
Location: 3110 LaFayette Road/ 65 Ocean Raod
By: Jones and Beach Engineers, Inc.
Date: 01/22/2020
Project #: 18165

Input Values

6.0000 R Recharge (infiltration) rate (feet/day)
0.170 Sy Specific yield, Sy (dimensionless, between 0 and 1)
60.00 K Horizontal hydraulic conductivity, Kh (feet/day)
12.500 X 1/2 length of basin (x direction, in feet)
64.500 y 1/2 width of basin (y direction, in feet)
0.150 t duration of infiltration period (days)
10.000; hi(0) initial thickness of saturated zone (feet)

12.407| h{max) maximum thickness of saturated zone*
2.407| Ah(max) maximum groundwater mounding*

* Beneath center of basin at end of infiltration period
Table & Chart

Distance
Ground-  from Groundwater Mounding, in feet
water center of 3.000
Mounding, basin in x '
in feet direction,
. 2.500
in feet
2.407 0 2,000 4
1.381 20 i
0.467 40 1500 .-
0.243 50
0119 60 1.000 S A !
oo.'g%a Zg——c_os&-'.e.‘r FON. e\ 72' ¥rOow CROTRA. OoF Basw
0.010 90
0.005 100 0.000 - : g -
0.002 120 | 0 20 40 60 80 100 120 140

0,068 Mowns @ 712! AL

Sourced directly from the USGS Hantush 1967 Equation Solver



@Pﬁ INFILTRATION PRACTICE CRITERIA
=L Environmental (Env-Wq 1508.06)

Services

Type/Node Name:

Enter the type of infiltration practice (e.g., basin, trench) and the node name in the drainage analysis, if applicable

Have you reviewed Env-Wq 1508.06(a) to ensure that infiltration is allowed? |
0.93 ac A = Area draining to the practice
0.80 ac A; = Impervious area draining to the practice

LEsTukIB | = percent impervious area draining to the practice, in decimal form
Ttli (G398 Rv = Runoff coefficient = 0.05 + (0.9 x I)

ac-in WQV=1"xRvx A

cf WQV conversion (ac-in x 43,560 sf/ac x 1{1/12”)

25% x WQV (check calc for sediment forebay volume)

Method of pretreatment? (not required for clean or roof runott)

cf Vgpp = sediment forebay volume, if used for pretreatment € >25%WQV
4,356 cf V = volume' (attach a stage-storage table) € >wWQvV
3,225 sf Ag, = surface area of the bottom of the pond
3.00 iph Ksatppsigy = design infiltration rate” =
3.5 hours Tprain = drain time = V / (Ags * Ipgsion) = 42 = \S AﬂY$ € = 72-brs
feet Egrym = elevation of the bottom of the basin
feet Egpwr = elevation of SHWT (if none found, enter the lowest elevation of the test pit)
feet Erock = elevation of bedrock (if none found, enter the lowest elevation of the test pit)
feet Dgywr = separation from SHWT €=’

feet Drock = separation from bedrock € >’
D,..ena = Depth of amended soil, if applicable due high infiltation rate € >24"
Dy = depth of trench, if trench proposed €4-10ft
If a trench or underground system is proposed, observation well provided®

If a trench is proposed, material in trench

If a basin is proposed, basin floor material
Yes/No  If a basin is proposed, the perimeter should be curvilinear, basin floor shall be flat.

:1 If a basin is proposed, pond side slopes € >3:1
ft Peak elevation of the 10-year storm event (infiltration can be used in analysis)
ft Peak elevation of the 50-year storm event (infiltration can be used in analysis)
ft Elevation of the top of the practice (if a basin, this is the elevation of the berm)
S 10 peak elevation < Elevation of the top of the trench?” € yes
[l e 4 o It a basin is proposed, 50-year peak elevation < Elevation of berm? € yes

1. Volume below the lowest invert of the outlet structure and excludes forebay volume

2. Ksatppggy includes a factor of safety. See Env-Wq 1504.14 for requirements for determining the infiltr. rate

3. 1' separation if treatment not required; 4' for treatment in GPAs & WSIPAs; & 3'in all other areas.

4. Clean, washed well graded diameter of 1.5 to 3 inches above the in-situ soil.

5. If 50-year peak elevation exceeds top of trench, the overflow must be routed in HydroCAD as secondary discharge.

Designer's Notes:

NHDES Alteration of Terrain Last Revised: March




18165-PROPOSED Type Il 24-hr 50-YR STORM Rainfall=7.48"

Prepared by Microsoft Printed 1/22/2020
HydroCAD® 10.00-20 s/n 03433 © 2017 HydroCAD Software Solutions LLC Page 1

Stage-Area-Storage for Pond 3P: R-TANKS

Elevation Surface Storage Elevation Surface Storage
(feet) (acres) (acre-feet) (feet) (acres) (acre-feet)
96.40 0.088 0.000 99.00 0.088 0.151
96.45 0.088 0.002 99.05 0.088 0.152
96.50 0.088 0.004 99.10 0.088 0.154
96.55 0.088 0.005 99.15 0.088 0.156
96.60 0.088 0.007 99.20 0.088 0.158
96.65 0.088 0.009 99.25 0.088 0.159
96.70 0.088 0.011 99.30 0.088 0.161
96.75 0.088 0.013
96.80 0.088 0.017
96.85 0.088 0.021
96.90 0.088 0.024
96.95 0.088 0.028
97.00 0.088 0.032
97.05 0.088 0.036
97.10 0.088 0.040
97.15 0.088 0.043
97.20 0.088 0.047
97.25 0.088 0.051
97.30 0.088 0.055
97.35 0.088 0.059
97.40 0.088 0.062
97.45 0.088 0.066
97.50 0.088 0.070
97.55 0.088 0.074
97.60 0.088 0.078
97.65 0.088 0.081
97.70 0.088 0.085
97.75 0.088 0.089
97.80 0.088 0.093
97.85 0.088 0.097
97.90 0.088 0100 [1S" V.= §7.90
97.95 0.088 0.104 3
98.00 0.088 0108 | 100 Ac Sx X ﬁg_l’—oj—'
98.05 0.088 0.112 Ac
98.10 0.088 0.116
98.15 0.088 0.119 = 435 G CF  AAMLAGLE.
98.20 0.088 0.122 SO
98.25 0.088 0.124 e
98.30 0.088 0.126
98.35 0.088 0.128
98.40 0.088 0.129
98.45 0.088 0.131
98.50 0.088 0.133
98.55 0.088 0.135
98.60 0.088 0.136
98.65 0.088 0.138
98.70 0.088 0.140
98.75 0.088 0.142
98.80 0.088 0.143
98.85 0.088 0.145
98.90 0.088 0.147
98.95 0.088 0.149




18165-PROPOSED Type lll 24-hr 50-YR STORM Rainfall=7.48"

Prepared by Microsoft Printed 1/22/2020
HydroCAD® 10.00-20 s/n 03433 © 2017 HydroCAD Software Solutions LLC

Summary for Pond 3P: R-TANKS

inflow Area = 0.934 ac, 86.08% Impervious, Inflow Depth > 6.13" for 50-YR STORM event
Inflow = 6.08cfs @ 12.08 hrs, Volume= 0.477 af

Outflow = 252cfs @ 12.31 hrs, Volume= 0.477 af, Atten= 59%, Lag= 13.7 min
Discarded = 0.66 cfs @ 12.31 hrs, Volume= 0.403 af

Primary = 1.86cfs @ 12.31 hrs, Volume= 0.074 af

Routing by Dyn-Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=98.76' @ 12.31 hrs Surf.Area= 0.088 ac Storage= 0.142 af

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 65.9 min ( 833.0 - 767.1)

Volume Invert Avail.Storage Storage Description
#1A 96.40' 0.061 af 28.93'W x 133.02'L x 2.94'H Field A
0.260 af Qverall - 0.107 af Embedded = 0.153 af x 40.0% Voids
#2A 96.73' 0.101 af ACF R-Tank HD 1 x 1045 Inside #1

Inside= 15.7"W x 17.3"H => 1.80 sf x 2.35'L = 4.2 ¢f
Outside= 15.7"W x 17.3"H => 1.89 sf x 2.35'L = 4.4 cf
19 Rows of 55 Chambers

0.163 af Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Discarded 96.40' 3.000 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 94.80'
#2  Primary 97.90' 15.0" Round Culvert

L=20.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / OQutlet Invert= 97.90' / 97.80" S=0.0050'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf

Discarded OutFlow Max=0.66 cfs @ 12.31 hrs HW=98.76"' (Free Discharge)
T _1=Exfiltration ( Controls 0.66 cfs)

Primary OutFlow Max=1.86 cfs @ 12.31 hrs HW=98.76" TW=0.00" (Dynamic Tailwater)
2=Culvert (Barrel Controls 1.86 cfs @ 2.93 fps)



ONES&BEACH

ENGINEERS INC.

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

STORMWATER MANAGEMENT OPERATION AND
MAINTENANCE MANUAL

3110 Lafayette Road & 65 Ocean Road
Portsmouth, NH 03801
Tax Map 292, Lots 151-1, 151-2 & 153

Prepared for:

Tuck Realty Corp.
149 Epping Road, Suite 2A
Exeter, NH 03833

February 12, 2020
JBE Project No. 18165



Inspection and Maintenance of Facilities and Property

A. Maintenance of Common Facilities or Property

1. The Homeowners Association, future owners and assigns are responsible to
perform the maintenance obligations or hire a Professional Engineer to review the
site on an annual basis for maintenance and certification of the stormwater
system. The Homeowners Association, future owners and assigns shall keep
receipts and records of all maintenance companies hired throughout the year to
submit along with the following form. The annual report and certification shall be
submitted with three copies to the DPW and the Town Planner by December 31%
of each year.

B. General Inspection and Maintenance Requirements

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

Vegetation and landscaping

Parking lots and roadways

Riprap outlet protection aprons

Catch basins

R-Tank Underground Detention System

°opooe

2. Maintenance of permanent measures shall follow the following schedule:

a. Normal winter roadway and parking lot maintenance including plowing
and snow removal.

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

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

d. Annual inspection of the site for erosion, destabilization, settling, and

sloughing. Any needed repairs are to be conducted immediately.

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



f. Annual inspection of catch basins to determine if they need to be cleaned.
Catch basins are to be cleaned if the depth of deposits is greater than one-
half the depth from the basin bottom to the invert of the lowest pipe or
opening into or out of the basin. If a catch basin significantly exceeds the
one-half depth standard during the inspection, then it should be cleaned
more frequently. If woody debris or trash accumulates in a catch basin,
then it should be cleaned on a weekly basis. Manholes should be cleaned
of any material upon inspection. Catch basins can be cleaned either
manually or by specially designed equipment including, but not limited to,
bucket loaders and vacuum pumps. Before any materials can be disposed,
it is necessary to perform a detailed chemical analysis to determine if the
materials meet the EPA criteria for hazardous waste. This will help
determine how the materials should be stored, treated, and disposed.
Grease hoods are to be wiped clean and the rags disposed of properly.
Debris obscuring the grate inlet should also be removed.

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

h. R-Tank Underground Detention Systems:

See attached R-Tank Operation, Inspection & Maintenance by ACF
Environmental.

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

Jones & Beach Engineers, Inc.
85 Portsmouth Avenue

P.O. Box 219

Stratham, NH 03885

T#: (603) 772-4746



Commitment to maintenance requirements

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

Signature

Print Name

Title

Date



Annual Operations and Maintenance Report

The Homeowners Association, future owners and assigns are responsible to
perform the maintenance obligations or hire a Professional Engineer to review the
site on an annual basis for maintenance and certification of the stormwater
system. The Association, future owners and assigns shall keep receipts and
records of all maintenance companies hired throughout the year to submit along
with the following form. The annual report and certification shall be submitted
with three copies to the DPW and the Town Planner by December 31% of each

year.
. Date of Who Findings of Inspector
Construction Inspection | Inspected
Activity
Catch basins

Vegetation and
landscaping

Parking lots and
roadways

Rip rap outlet
protection




R-Tank
Underground
Detention System
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R-TANK OPERATION, INSPECTION
& MAINTENANGE

Operation

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

Inspection

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

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

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

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

Inspection Ports
Usually located centrally in the R-Tank System, these perforated columns are designed to give the user a base-line

sediment depth across the system floor.

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

compared to the Inspection Ports.

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

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

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

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

ENVIRONMENTAL



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

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

Maintenance
The R-Tank System should be back-flushed once sediment accumulation has reached 6” or 15% of the

total system height. Use the chart below as a guideline to determine the point at which maintenance

is required on your system.
Max Sediment l)ep-l

Mini 9.5”
Single 177
Double 347
Triple 50”
Quad 67”
Pent 84”

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

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

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

Maintenance Ports, as well.

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

water required to properly flush the system.

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

FAX 804.743.7779
acfenvironmental.com

ENVIRONMENTAL

LET'S GET IT DONE

2831 Cardwell Road
Richmond, Virginia, 23234
lI 800.448.3636
|
i



ACF

LET'S GET IT DONE

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

a.

b.

C.

Inspection Port
i. Remove Cap
ii. Use flashlight to detect sediment deposits
iii. If present, measure sediment depth with stadia rod
iv. Record results on Maintenance Log
v. Replace Cap
Maintenance Port/s
i. Remove Cap
ii.Use flashlight to detect sediment deposits
iii. If present, measure sediment depth with stadia rod
iv. Record results on Maintenance Log
v. Replace Cap
vi. Repeat for ALL Maintenance Ports
Adjacent Manholes
i.  Remove Cover
ii. Use flashlight to detect sediment deposits
iii. If present, measure sediment depth with stadia rod, accounting for depth
of sump (if present)
iv. Inspect pipes connecting to R-Tank
v. Record results on Maintenance Log
vi. Replace Cover
vii. Repeat for ALL Manholes that connect to the R-Tank

2) Maintenance

o0 oo

S o

Plug system outlet to prevent discharge of back-flush water

Determine best location to pump out back-flush water

Remove Cap from Maintenance Port

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

of water covers system bottom

Replace Cap

Repeat at ALL Maintenance Ports

Pump out back-flush water to complete back-flushing

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

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

Record the back-flushing event in your Maintenance Log with any relevant specifics



A@F R-Tank Maintenance Log

- Company Responsible
Site Name: for Maintenance:
Location: Contact:

System Owner: Phone Number:

Location

Depth to Bottom  Depth to Sediment  Sediment Depth

Obsoervations/Notes Initials

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



TEST PITS
FOR
3110 LAFAYETTE ROAD
PORTSMOUTH, NEW HAMPSHIRE
AUGUST 2, 2019
JBE Project No. 18145

Performed by: Joseph Coronati, Jones & Beach Engineers, Inc., SSD #1716

Test Pit #
0" -8" loam
8’) _ 36”
fine sandy loam
friable
36" _ 65"
loamy sand
SHWT = 36”

Roots to 28”
No H.O @ observed
No Refusal observed

0" --6"” 10YR 3/2 very dark grayish brown
fine sandy loam
granular, friable
many roots

6” - 20” 2.5Y 3/2 very dark grayish brown
fine sandy loam
granular, friable

20” - 36" 7.5YR4/6  strong brown
loamy sand
massive
friable

36" - 50” 2.5Y 5/4 light olive brown
loamy sand
massive
friable

SHWT = 40”

Roots to 40”

H.O @ 50”

No Refusal observed

W:\18165 PORTSMOUTH-3110 LAFAYETTE RD-PORTER\ WORD FILES\ TEST PITS.rtf



Test Pit #3 - grass mat

0”-4" 10YR 3/3
4" - 20”7 2.5Y 32

207 - 327 2.5Y 5/4

SHWT = 20”

Roots to 20”
No H,O observed
Refusal @ 32”

Test Pit #4 - grass mat, ledge at surface

o”-6" 10YR 3/3
6”7 -24" 2.5Y 32
SHWT = 24”

Roots to 24”
No H,0 observed
Refusal @ 24”

dark brown
fine sandy loam
granular, friable
many roots

very dark grayish brown
fine sandy loam
granular, friable

many roots

light olive brown
fine sandy loam
granular, friable
2% redox

dark brown
fine sandy loam
granular, friable
many roots

very dark grayish brown
fine sandy loam
channers
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Test Pit #5 - grass mat, toe of ledge

on _ 6” 10YR 3/3
6:: _ 241; 2.5Y 3/2
24" - 407 2.5Y 3/2
SHWT = 36"

Roots to 12"

No H,O observed

Refusal @ 40”

Test Pit #6 - grass mat, surface rocks
0”7-8” 10YR 3/3
6” . 20" 2'5Y 3/2
20" - 367 2.5Y 3/2
36” - 43" 2.5Y 5/4
SHWT = 36”

Roots to 36”

No H,0 observed
Refusal @ 43”

dark brown
fine sandy loam
granular, friable
many roots

very dark grayish brown
fine sandy loam
granular, friable

very dark grayish brown
fine sandy loam
channers

dark brown
fine sandy loam
granular, friable

very dark grayish brown
fine sandy loam
granular, friable

very dark grayish brown
fine sandy loam
granular, friable

light olive brown
fine sandy loam
granular, friable
2% redox
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Test Pit #7 - few bricks
O" . 6)}

6)1’ _ 24”

24” _ 36"

36" o 48"

SHWT = 36"
Roots to 24”

No H,O observed
Refusal @ 48”

10YR 33

10YR 3/2

7-5YR 3/4

7-5YR 4/4

dark brown
fine sandy loam
granular, friable
l'lA”

very dark grayish brown
fine sandy loam
granular, friable

“AP” —fill gravelly

dark brown
loam sand
granular
firm

brown
loamy sand
platey

firm

rocks

2% redox
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Test Pit #8 ~ grass mat

0" -6"” 10YR 3/3 dark brown
fine sandy loam
granular, friable
common roots
“A”

6”-48” 10YR 3/2 very dark grayish brown
fine sandy loam
granular, friable
many roots
“AP” — gravelly

48" - 60” 7.5YR 3/4 dark brown
fine sandy loam
granular, friable

few roots

60" - 80” 10YR 5/6 yellowish brown
loamy sand
massive
friable

SHWT = 60”

Roots to 60”

No H,Q observed

No Refusal observed

Test Pit #9 — grass mat, driveway ‘

o”-16" 7.5YR 4/6 strong brown

fine sandy loam
granular, friable
common roots

16" - 24" 2.5Y5/4 light olive brown
loamy sand
platey
firm

247 - 48” 5Y 5/3 olive
fine sand
platey
firm

SHWT = 24"

Roots to 24"

No H,O observed
No Refusal observed
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Test Pit #10 - grass mat
0" -12”

12” _ 36’)

36” < 46"

SHWT = 36"

Roots to 20”

No H,O observed

No Refusal observed

Test Pit #11 - grass mat
o"- 127

127 - 30n

3017 B 48"

48" _ 55;:

SHWT = 30"

Roots to 30”7

No H,O observed
No Refusal cbserved

10YR 3/3

10YR 3/2

2.5Y 53

10YR 3/3

10YR 3/2

2.5Y 5/3

5Y 5(3

dark brown

fine sandy loam
granular, friable
“A”

many roots

very dark grayish brown
fine sandy loam
granular, friable

HAPM

common roots

light olive brown
fine sandy loam
platey

firm

2% redox

dark brown
fine sandy loam
granular, friable
flA’)

very dark grayish brown
fine sandy loam
granular, friable

HAP”

light olive brown
loamy sand
platey

firm

olive

fine sand
platey
firm
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0" -14" 10YR 3/2 very dark grayish brown
fine sandy loam
granular, friable
common roots

14" - 40” 2.5Y 5/6 light olive brown
fine sandy loam
granular, friable

40" - 46" 2.5Y 5/3 light olive brown
loamy sand
platey
firm
2% redox

46" - 56” 5Y 5/3 olive
fine sand
platey
firm
10% redox

SHWT = 36"

Roots to 14”

No H,0 observed

No Refusal observed
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Test Pit #13 - grass mat

o”-8” 10YR 33 dark brown
fine sandy loam
granular, friable
COMmon roots

8”7 -32” 2.5Y 5/6 light clive brown
fine sandy loam
granular, friable
many roots

32" - 42" 2.5Y 5/3 light olive brown
loamy sand
platey
firm

42" - 60” 5Y 5/3 olive
fine sand
platey
firm
2% redox

SHWT = 32”

Roots to 32"

No H,0 observed
No Refusal observed
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