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1. Site Evaluation, Assessment & Planning 
 
1.1 Project/Site Description 
 
NTE Connecticut, LLC is seeking local and state approvals to develop the Killingly 
Energy Center (KEC), an approximately 550-MW air-cooled electric generating facility 
and related electrical interconnection switchyard to be located on an approximately 73-
acre site off Lake Road in the Town of Killingly, Connecticut; a natural gas lateral will 
provide fuel to the Generating Facility. Approximately 63-acre parcel north of Lake Road 
is the proposed location of the Generating Facility and a 10-acre portion of the property 
located south of Lake Road is the proposed location of the Switchyard. KEC will be 
located in an area designated in the Town’s Plan of Conservation and Development for 
future industrial development in the northern portion of Killingly. 
 
Structural stormwater collection systems have been designed to collect stormwater from 
paved and crushed stone surfaces for conveyance to stormwater detention/treatment 
basins.  The basins have been positioned to discharge to the headwaters of existing 
wetlands systems to preserve the recharge and functionality of these systems.  The basins  
incorporate water quality volume treatment into the design, a low level outlets and high 
level weir overflows, and below grade crushed stone levels to assist in groundwater 
recharge.  The main basin will discharge to a level spreader positioned on flat terrain (3% 
slope) approximately 60’ from the nearest wetland which also incorporates below grade 
storage.  The stormwater outlet will be reinforced with riprap outlet protection and the 
level spreaders outfall will sheet flow overland through natural vegetation.   
 
Conveyance of stormwater from the switchyard (southern portion of the site) will be via 
sheet flow over a crushed stone surface, to a grassed swale, and to a stormwater basin 
with a low level outlet and overflow weir.  This basin will also serve as a recharge 
mechanism to the existing wetlands as well as to a proposed 18,400 square foot wetland 
mitigation area adjacent to the switchyard. 
 
Where ever possible, sheet flow and overland discharge from pervious surfaces is 
incorporated into the design with limited storm drain installation and the construction of 
shallow depressions within the landscape to encourage infiltration and the preservation of 
natural terrain and ground cover adjacent to wetland resource areas   Also, in accordance 
with the State of Connecticut 2004 Water Quality Guideline recommendations, 
stormwater runoff from impervious areas will be treated for water quality prior to 
discharge to the wetland resource areas.   
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1.2 Contact Information – Responsible Parties 
 

Operator(s):  
NTE Connecticut, LLC 

24 Cathedral Place, Suite 300 
St. Augustine, Florida  

SWPPP Contact(s): 
NTE Connecticut, LLC 

24 Cathedral Place, Suite 300 
St. Augustine, Florida  

Mark Mirabito 
904-687-1857 

 
Killingly Engineering Associates 

114 Westcott Road 
P.O. Box 421, Dayville, CT 
Normand Thibeault, Jr, P.E. 

SWPPP Preparation 
(860) 779-7299 

 

SWPPP Preparation Date: 

October 2016 
Updated to January 2019 
Estimated Project Dates: 

 
Project Start Date:  Summer 2019 

Project Completion Date: Spring/Summer 2022 
 

Site Center Location: 
Lake Road, Killingly, CT 

N 875,990   E 1,227,084 
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1.3 Soils 
 
According to the USDA-NRCS Web Soil Survey, the site consists of the following soils: 
 

· Ridgebury, Leicester and Whitman soils - map unit 3; 
· Walpole sandy loam – map unit 13; 
· Ninigret and Tisbury soils – map unit 21; 
· Hinckley loamy sand – map unit 38; 
· Sutton fine sandy loam – map unit 52; 
· Gloucester gravelly sandy loam – map unit 58; 
· Canton & Charlton soils – map units 31 & 62; 
· Charlton-Chatfield complex – map unit 73; 
· Hollis-Chatfield-rock outcrop – map unit 75;  

 
The presence of these soil series and soil mapping units were verified in the field by the 
project soil scientist in the course of delineating regulated wetlands and watercourses. 
 
The bulk of the land disturbance and development will be conducted in areas shown as 
Canton and Charlton soils.  These soils are well drained and stony but suitable for land 
development projects.  For specific soil descriptions, please refer to the NRCS Web Soil 
Survey mapping provided as Attachment 1. 
 
Borings were performed throughout the site and in the area of the main stormwater basin 
as part of a geotechnical analysis, performed by Haley and Aldrich (H&A).  The results 
of the borings showed consistent soil characteristics throughout the site.  The soils more 
than a few feet below grade predominantly consist of very dense glacial till type soils, 
and therefore the stormwater basins have been designed entirely above grade with a 
crushed stone base to encourage infiltration and recharge to the adjacent wetlands.  As a 
conservative measure, the design calculations do not assume infiltration from the lower 
glacial till layer, though there will be some. 
 
1.4 Existing Conditions  
 
The site consists of approximately 73-acres and is located on the northern and southern 
sides of Lake Road.  The site is divided by Lake Road that runs essentially in a northeast-
southwest direction.  The eastern 10.099-acre property where the switchyard will be 
constructed is wooded at the higher elevation on the southwestern end, and drains down 
gradient to the north and east toward an existing agricultural field and ultimately to a 
wetland system adjacent to the Connecticut Light and Power right of way.  The larger 
northern portion of the property drains predominantly to the north to a large centrally 
located wetland system.  This system flows off site to the northwest to a small depression 
shown on FEMA mapping as flood zone “A” (flood elevation undetermined).  This area 
is more than 40’ lower in elevation than the proposed development. 
 
The existing drainage area to these wetlands is approximately 45 acres.  The Quinebaug 
River is located further to the north and west from the proposed development; the project 
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will not result in any direct stormwater discharge to the Quinnebaug River.  A small 
western and northwestern section of the site separated from the bulk of the site by a 
prominent ridgeline, drains directly to the Quinebuag River via a seasonal watercourse. 
 
The bulk of the area slated for development has been historically utilized for activities 
associated with agricultural purposes.  Numerous on-site fam dump areas were identified 
adjacent to wetland resource areas.  These on-site disposal areas are not uncommon to the 
area or with agricultural activities and contain household wastes (bottles & cans), paper 
and cardboard, appliances, and automobile and farm equipment parts.    
The following statements can be made regarding the project: 
 

· The project is not located within the Coastal Boundary and therefore a coastal site 
plan approval in accordance with Sections 22a-92 and 22a-93(15) of the 
Connecticut General Statutes is not required. 

· The project is not located within an aquifer protection area.  Statewide aquifer 
protection mapping available from the CTDEEP website 
http://cteco.uconn.edu/map_catalog/maps/state/stateAPA.pdf shows no aquifer 
protection areas in the area of the development. 

· There will not be any direct stormwater discharge to the Quinebaug River.  The 
nearest point of disturbance will be greater than 1000’ from the river and is 
protected by conservation land and higher terrain. 

· Plan review certification will be provided by a qualified professional engineer. 
· No direct wetland impacts are proposed on the northern portion of the project. 

 
1.5 Proposed Conditions 
 
Development on the northern side of Lake Road for the generating facility will result in 
the disturbance of approximately 24 acres of land (including construction laydown) and 
will require some significant grading to create a usable surface.  Slopes throughout the 
site of the generating facility will be approximately 2% and surfaces will be comprised 
predominantly of pervious materials.  Of the 24-acre disturbance on the north side of 
Lake Road, only 2.1 acres of paved surfaces are proposed and additional 4.0 acres of 
building for a total of 6.0 acres.   
 
The site does not and will not discharge directly to a perennial surface water body (the 
Quinebaug River).  The discharges from proposed detention basins have been designed to 
drain adjacent to on-site wetlands.  The discharges have been designed with the 
appropriate outlet protection and/or treatment in accordance with the state stormwater 
quality guidelines.  After the discharge point, overland sheet flow is incorporated into the 
design prior to final discharge to existing on-site wetlands. 
 
Development on the south side of Lake Road for the switchyard will result in the 
disturbance of approximately 5 acres of land with a direct wetland impact of 
approximately 12,500 square feet.  Total area of disturbance includes the construction 
laydown area. Grading at the south-southwest portion of the site will be minimized with 
the construction of a retaining wall and grades across the switchyard will be less than 3%.  
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Total impervious surface around the perimeter of the switchyard will be 15,600 square 
feet.  The remainder of the switchyard surface will be comprised of a crushed stone 
surface.   
 
In order to offset for the loss of wetlands, the eastern agricultural field adjacent to the 
switchyard will be mitigated in return at the completion of construction.  Wetland 
replication shall take place within a portion of the agricultural field, adjacent to existing 
wetland areas.  This shall take place at the completion of construction and staging 
activities and includes creation of 18,400 square feet of additional wetlands, the removal 
of an additional 18,000 square feet of wetlands enhancement by removal of invasive 
vegetation, and the designation of a 33,550 s.f. (0.77 acres) of land to conservation. 
 
The drainage design and water quality mechanisms have been designed in accordance 
with the State of Connecticut 2004 Stormwater Quality Manual.  Construction erosion 
and sedimentation control mechanisms follow the recommendations of the 2002 
Connecticut Guidelines for soil erosion and sediment control. 
 
1.6 Potential Sources of Pollution 
 

Sources of water pollution on construction sites include: diesel and oil; paint, 
solvents, cleaners and other chemicals; and construction debris and dirt. When 
land is cleared it creates the potential for soil erosion which may lead to silt-
bearing run-off, wind-blown soils and sediment, and sediment erosion into 
resource areas.   Silt and soil that runs into natural waterways may turn them 
turbid, which ultimately restricts sunlight filtration and may affect aquatic life.  
The erosion and sedimentation controls during construction and water quality 
treatments designed for post construction assure that resource areas will not be 
detrimentally impacted by this project. 

 
1.7 Endangered, Protected or Species of Concern 

 
Reference to the June 2016 Natural Diversity Database Mapping shows the 
property may be subject to known listed species.  The construction activity will 
not threaten the continued existence of any species listed pursuant to section 26-
306 of the Connecticut General Statutes as endangered or threatened and will not 
result in the destruction or adverse modification of habitat designated as essential 
to such species (see Appendix A). 
 

1.8 Historic Preservation 
  
Phase I and Phase II Archeological investigations were conducted on site.  Any 
areas of archeological sensitivity or concern as identified by the SHPO will be 
preserved. 
 
 
 



9 
NTE Connecticut, Lake Road, Killingly 

 

2. Erosion & Sedimentation Control BMP’s 
 
Detailed Erosion and Sedimentation control measures have been outlined on the plans 
and are in accordance with the 2002 Guidelines.   

 
2.1 Minimize Disturbed Areas and Protect Natural Features 
 
The primary function of erosion and sediment controls is to absorb erosional energies and 
reduce runoff velocities that force the detachment and transport of soil and/or encourage 
the deposition of eroded soil particles before they reach any sensitive area.  

2.1.1 Keep Land Disturbance Minimized 
  
The more land that is in vegetative cover, the more surface water will infiltrate into the 
soil, thus minimizing stormwater runoff and potential erosion.  Keeping land disturbance 
to a minimum not only involves minimizing the extent of exposure at any one time, but 
also the duration of exposure.  Phasing, sequencing and construction scheduling are 
interrelated.  Phasing divides a large project into distinct sections where construction 
work over a specific area occurs over distinct periods of time and each phase is not 
dependent upon a subsequent phase in order to be functional.  A sequence is the order in 
which construction activities are to occur during any particular phase.  A sequence should 
be developed on the premise of "first things first" and "last things last" with proper 
attention given to the inclusion of adequate erosion and sediment control measures.  A 
construction schedule is a sequence with time lines applied to it and should address the 
potential overlap of actions in a sequence which may be in conflict with each other. 
 

· Limit areas of clearing and grading.  Protect natural vegetation from 
construction equipment with fencing, tree armoring, and retaining walls or 
tree wells. 

· Route traffic patterns within the site to avoid existing or newly planted 
vegetation. 

· Phase construction so that areas which are actively being developed at any 
one time are minimized and only that area under construction is exposed.  
Clear only those areas essential for construction. 

· Sequence the construction of storm drainage systems so that they are 
operational as soon as possible during construction.  Ensure outlets are 
stable before conveying storm drainage flow into them. 

· Schedule construction so that final grading and stabilization is completed 
as soon as possible. 
 

2.2 Phase Construction Activities 
 

The project will disturb a total of approximately 29 acres over the duration of the 
construction (generation facility and switchyard).  This disturbance consists of grading to 
create minimally sloped areas for site facilities and buildings, access roadway, facilities 
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building, support buildings and parking.  The clearing and grading activities will 
commence prior to any buildings or infrastructure with all required tree removal 
conducted as a single phase.  Site work will be done per the sequence outlined on the 
design plans and as listed below.  All construction will be conducted in accordance with 
the 2002 CTDEEP Guidelines for Soil Erosion and Sediment Control (the Guidelines”).   
The construction will generally proceed as follows: 
 

1. Flag the limits of construction disturbance necessary to facilitate the pre-
construction meeting. 

2. Contact Call Before You Dig at 1-800-922-4455 to mark out existing utilities. 
3. Hold the pre-construction meeting.   
4. Install the anti-tracking construction entrance. 
5. Cut trees within the defined clearing limits and remove cut wood.  Chip brush, 

branches and small trees and stockpile chips for use on site for erosion and 
sedimentation control. 

6. Install perimeter erosion and sedimentation controls. 
7. Remove stumps and transport off site.  No stumps shall be buried on site. 
8. Remove topsoil and grade construction staging and laydown area.  Install crushed 

stone or rolled gravel surface and grade to provide positive drainage to perimeter 
of laydown area.  Construct temporary sediment basin and install perimeter 
erosion controls in accordance with plans.   

9. Strip and stockpile topsoil within the footprint of the construction phase area.  
Install perimeter erosion and sedimentation controls around stockpiles. 

10. Make required cuts and fills and construct proposed retaining walls as fills are 
being placed adjacent to wetlands area and as cuts are made for the switchyard.  
Required rock blasting shall be conducted in accordance with Section 3.6 of this 
Plan and with applicable state and local regulations. 

11. Establish the subgrade for topsoil areas, buildings, perimeter roadway and parking 
areas.  Bench buildings to a subgrade and allow for sufficient area around 
building footprints for construction activities. 

12. Begin building and equipment construction. 
13. Install surface water controls such as temporary sedimentation basins, diversions, 

and stone or wood chip dikes and insure that discharge locations are stable.  
Engineer shall evaluate unstable conditions for recommended alternatives prior to 
installing surface controls. 

14. Construct Stormwater basin, outlet and outlet protection and utilize basin as a 
temporary sedimentation basin during construction.  Plug low level outlet until all 
areas on site have been stabilized and basin vegetation is established. 

15. Install all utilities and drainage systems to within 5’ of the buildings and facilities 
or as modified by the site engineer for specific site conditions. 

16. Prepare sub-base, slopes, parking areas, shoulder areas, access roads and any 
additional areas of disturbance for final grading. 

17. Install topsoil on fill and cut slopes, seed disturbed areas and install erosion 
control fabric to protect against runoff erosion or raindrop impact. 

18. Install and compact processed aggregate for pavement areas. 
19. Install crushed stone surfaces where call for on the design plans. 
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20. Place remaining topsoil where required and complete perimeter landscaping.  Fine 
grade, rake, seed and mulch to within 2’ of curbs or paved areas. 

21. Upon substantial completion of the building(s) and plant equipment areas, 
complete the balance of the site work and stabilization of remaining disturbed 
areas.  Install first course of paving. 

22. When all other work has been completed, repair and sweep all paved areas for 
final course of paving.  Inspect drainage system and stormwater basin and remove 
accumulated sediment.   

23. Install final course of pavement and unplug low level outlet from stormwater 
basin. 

24. After site is stabilized, remove all erosion and sedimentation controls such as 
geotextile silt fence.  Stone or wood chip berms may be left in place upon the 
completion of construction. 

25. With the exception of blasting, sequence is essentially repeated for both sides of 
Lake Road. 

 
2.3 Control Stormwater Flowing onto and Through the Project 

2.3 .1 Slow the Flow 
Detachment and transport of eroded soil must be kept to a minimum by absorbing and 
reducing the erosive energy of water.  The erosive energy of water increases as the 
volume and velocity of runoff increases.  The volume and velocity of runoff increases 
during development as a result of reduced infiltration rates caused by the removal of 
existing vegetation, removal of topsoil, compaction of soil and the construction of 
impervious surfaces. 
 

· Use diversions, stone dikes, silt fences and similar measures to break flow 
lines and dissipate storm water energy. 

· Avoid diverting one drainage system into another without evaluating the 
potential for downstream flooding or erosion. 

2.3.2 Keep Clean Runoff Separated 
 
Clean runoff should be kept separated from sediment laden water and should not be 
directed over disturbed areas without additional controls.  Additionally, prevent the 
mixing of clean off-site generated runoff with sediment laden runoff generated on-site 
until after adequate filtration of on-site waters has occurred. 
 

· Segregate construction waters from clean water. 
· Divert site runoff to keep it isolated from wetlands, watercourses and 

drainage ways that flow through or near the development until the sediment 
in that runoff is trapped or detained. 
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2.4 Preserve & Stabilize Soils 
 
The preserved areas of existing vegetation, as identified on the site plans, will be flagged 
in the field prior to clearing. Vehicles and equipment will be kept away from these areas.  
Topsoil stripped from the immediate construction area will be stockpiled as identified on 
the site plans. The stockpiles will be in areas that will not interfere with construction 
phases and at least 15 feet away from areas of concentrated flows or pavement. The 
slopes of the stockpiles will not exceed 2:1 to prevent erosion. A silt fence or wood chip 
berm will be installed around the perimeter of each stockpile immediately upon 
formation.  Stockpiles that will stand for more than 30 days will be stabilized with 
temporary seeding PER Figure TS-2. 
 

· Topsoiling including the stripping and reapplication of topsoil to promote 
the growth of vegetation following establishment of final grades.   
Distribute topsoil evenly to a minimum depth of 4”. 

· Land Grading Restrictions such as minimizing slope lengths, reverse 
benches for slopes exceeding 15’ in height, and compacting cuts and fills 
to reduce erosion for establishment of a stable slope. 

· Provide Surface Roughening with tracked machinery up and down slopes 
to create horizontal depressions in the soil. 
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2.5   Protect Slopes 
 
Provide erosion control blanketing/turf reinforcement Mats on slopes greater than 3:1. 
 
Geotextile erosion control blankets or jute netting will be used to provide stabilization for 
slopes. The blanket will cover the entire area of the graded slopes which will be seeded 
and mulched before the blanket is applied. The blanket will be installed by digging a 
small trench on the upside of the slope, 12 inches wide by 6 inches deep, and stapling the 
leading edge of the blanket in the trench. The blanket will be rolled down the slope 
slowly to maintain soil contact and stapled in 12-inch intervals. If the blanket cannot 
cover the entire slope, the blankets will be overlapped (minimum of 2 inches) and stapled 
at the overlapped edge. The erosion control blanket will always be installed according to 
the manufacturer’s instructions and specifications. 
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2.6 Protect Storm Drain Inlets 

 
Storm drains may be protected from sediment by installation of staked haybales 
prior to paving.   After the first course of pavement has been installed, silt socks 
or sacks, crushed stone berms or stone filled geotextile may be used.   
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2.7 Establish Perimeter Controls & Sediment Barriers 
 

While it may seem less complicated to collect all waters to one point of discharge for 
treatment and just install a perimeter control, it can be more effective to apply internal 
controls to many small sub-drainage basins within the site.  By reducing sediment 
loading from within the site, the chance of perimeter control failure and the potential 
off-site damage that it can cause is reduced.  It is generally more costly to correct off-
site damage than it is to install proper internal controls. 
 

· Control erosion and sedimentation in the smallest drainage area possible.  It 
is easier to control erosion than to contend with sediment after it has been 
carried downstream and deposited in unwanted areas. 

· Direct runoff from small disturbed areas to adjoining undisturbed vegetated 
areas to reduce the potential for concentrated flows and increase settlement 
and filtering of sediments. 

· Concentrated runoff from development should be safely conveyed to stable 
outlets using rip rapped channels, waterways, diversions, storm drains or 
similar measures. 

· Determine the need for sediment basins.  Sediment basins are required on 
larger developments where major grading is planned and where it is 
impossible or impractical to control erosion at the source.  Sediment basins 
are needed on large and small sites when sensitive areas such as wetlands, 
watercourses, and streets would be impacted by off-site sediment deposition.  
Do not locate sediment basins in wetlands or permanent or intermittent 
watercourses.  Sediment basins should be located to intercept runoff prior to 
its entry into the wetland or watercourse. 
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The silt fence barrier will be installed by excavating a 6-inch-deep trench. 
Wooden posts supporting the silt fence will be spaced 2 to 3 feet apart and driven 
securely into the ground; a minimum of 18 to 20 inches deep. The bottom edge of 
the silt fence will extend across the bottom of the trench and the trench will be 
backfilled and compacted to prevent stormwater and sediment from discharging 
underneath the silt fence. 

 
Hay bales may be utilized in lieu of silt fencing or as backing for silt fence in 
areas of excessive or problematic erosion.  Bales may also be utilized as check 
dams in temporary swales or as protection around catch basins prior to paving.   
 
 

 
 
 



17 
NTE Connecticut, Lake Road, Killingly 
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2.8     Construct Temporary Sediment Basins & Diversion Channels 
 

Temporary Sediment Basins are designed and installed to intercept and retain 
sediment during construction.  They prevent erosion and sediment near the source 
and reduce and/or abate water body impacts, prevent deposition of sediment into 
undeveloped or undisturbed areas.  Basins should be constructed with controlled 
outlets and designed to have wet and dry storage capacities.  Basins may be 
created by constructing a dam to trap and impound surface water (an embankment 
basin) or by excavation (an excavated sediment basin), or a combination of both.  
Method of construction shall be as shown in the detail below and in the locations 
shown on the design plans. 
 
Diversion channels are constructed with a berm of tamped or compacted soil 
placed in a manner to divert runoff flows.  They are typically constructed to divert 
sediment laden soils from disturbed areas to temporary sediment basins or to 
divert clean runoff away from disturbed areas of 25 acres or less.  Refer to Figure 
TD-1 from the 2002 Guidelines.  For diversions with slopes of greater than 2%, 
the necessity for stabilization of the channel should be evaluated (e.g. temporary 
seeding, riprap, erosion control blankets).  For these channels, stone or wood chip 
check dams should be installed at every 2’ of grade change to slow and filter 
sediment laden stormwater. 
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The erosion and sedimentation control design calls for temporary diversion 
channels during construction per figure TD-1 above to convey overland runoff 
from and around disturbed areas to temporary sediment basins.  Temporary 
diversions are typically constructed with a berm of tamped or compacted soil 
placed in a manner to divert flows. Their purpose is to: 

· Divert sediment-laden runoff from a disturbed area to a sediment-trapping 
facility such as a temporary sediment trap, sediment basin r vegetative 
filter. 

· Divert water originating from undisturbed areas away from where 
construction activities are taking place. 

· Fragment disturbed areas which thereby reduce the velocity and 
concentration of runoff.  
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Stone check dams placed at 50’ intervals within the temporary diversions will assist in 
reducing velocities and providing a filtering mechanism for removal of sediment. 

 
 

 
 
2.9    Establish Stabilized Construction Entrances 
 
Install stabilized construction entrances/anti tracking pads at any and all access/egress 
points to the site to prevent tire tracked soils and sediment onto paved surfaces.   
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Construction shall be in accordance with 5-12-2 of the 2002 guidelines.  These pads shall 
be maintained by the addition of stone or lengthening of the entrances as necessary to 
alleviate sediment transport.  

 
2.10    Additional BMP’s 

2.10.1 Dust Control 
Dust control measures should be taken when it has been determined that other 
measures for stabilization cannot be practically applied. 
 

· Mechanical Sweeping shall be used on paved areas where dust and fine 
materials accumulate as a result of truck traffic or wind and water deposits 
from adjacent areas. Sweep daily in heavily trafficked areas. 

· Apply water to exposed soil surfaces and unpaved travel ways. 
· Non-asphaltic soil tackifiers may be use consisting of an emulsified liquid 

soil stabilizer of organic, inorganic or mineral origin.  The solutions shall 
be non-toxic to human, animal or plant life, non-corrosive and 
nonflammable.  Materials shall meet local, state nd federal guidelines for 
intended use and shall be applied per the manufacturer’s 
recommendations. 

 

2.10.2   Wood Chips 
Clearing of brush and woody vegetation for the purposes of construction will 
generate wood chips when unmarketable wood is chipped and slashed on site.  
These chips may be utilized as berms around the perimeter of site disturbances, 
check dams in swales where slopes are 3% or less, reinforcement behind silt 
fencing in areas of persistent problematic erosion.  They may also be utilized as 
mulch and spread over exposed surfaces to prevent erosion from rain drop impact; 
an approved per EPA National Pollutant Discharge Elimination System (NPDES). 
http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm?action=factsheet_
results&view=specific&bmp=41 
 
Chips may also be combined with compost to create filter berms to prevent 
sediment transport.  In a combined effort, the Connecticut Department of 
Transportation and the CTDEEP collaborated on a 2-year research project to 
demonstrate the effectiveness of this application.  
http://www.ct.gov/deep/cwp/view.asp?A=2718&Q=325354 
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3 Good Housekeeping BMP’s 
 

3.1 Material Handling & Housekeeping 
 

This section sets forth the requirements for handling, storage, and disposal of 
material. It specifically addresses the requirements for storing material in open areas; 
stacking bagged material; storing material in bulk; storing lumber; storing bricks and 
masonry blocks; handling and storing cement and lime; handling and storing 
reinforcing sheet and structural steel; handling and storing pipe, conduit, and 
cylindrical material; storing sand, gravel, and crushed stone; handling and storing 
flammable and combustible liquids; handling asphalt and tar products; handling 
liquefied petroleum gas & diesel; and housekeeping.  
 
Materials shall be stored in a manner that does not endanger worker safety.  
Hazardous materials shall be stored in accordance with the individual requirements. 
Store all materials on pallets and immediately clean up spills and leaks that could 
create environmental issues. 
 

· Stack lumber on level and solidly supported sills so that the stacks are stable. 
Do not pile lumber more than 16 feet high.  

· Bagged concrete, mortar or lime shall be stacked on pallets and kept covered 
at all times.  Broken or torn bags shall be removed and disposed of offsite. 

· Make sure cylindrical materials are stable when storing or handling. Stacking. 
Place pipe, conduit bar stock, and other cylindrical materials in racks or stack 
and block them on a firm, level surface to prevent spreading, rolling, or 
falling. Use either a pyramided or battened stack. Step back battened stacks at 
least one unit per tier and securely chock them on both sides of the stack. 

· Locate stockpiles to provide safe access for withdrawing material. Material or 
vertical faces must not overhang.  Stockpiles shall be surrounded with silt 
fence, staked haybales or wood chip berms to prevent erosion from the 
stockpiles or flow of water into them.  Topsoil stockpiles left for more than 30 
days shall be over seeded in accordance with Table TS-2, Section 2.4. 

· Most flammable and combustible liquids are highly toxic. Use them only after 
determining their toxic characteristics. In handling toxic liquids, follow the 
appropriate safety and health requirements in the “Occupational Health” 
section. 

· Closed tanks and containers for combustibles shall not exceed the 
requirements as outlined in the following table: 
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· Outdoor Housekeeping - Keep the areas adjacent to facilities free from rubbish, 

waste, and tall, dry vegetation. Place combustible waste materials stored outdoors 
to await subsequent disposal at least 20 feet away from facilities.  

· Tools and Equipment - To prevent tripping or injury, keep areas clear of tools 
and portable equipment. Adequately secure tools, materials, and equipment where 
a tripping hazard exists.  

· Wind - Store loose or light materials on roofs or unenclosed height only if they 
are safely tied down or secured.  

· Sacks and Bags - Remove empty bags that contained cement, lime, or other dust-
producing material from the work area at least daily.  

· Excavated Materials - Keep drives and walkways clear of excavated materials 
wherever possible. Where this is not possible, adequately post or barricade these 
areas and provide alternative access. 
 

3.2 Construction Staging Areas  
 
Construction staging areas shall be located as shown on the plans or within locations 
approved by the site inspector or engineer.  Designate where vehicles or construction 
trailers will turn around or park, where excavated soil or building materials will be 
stockpiled, where excavation equipment will be unloaded and loaded, where job-site 
waste will be stored for recycling, etc.  Setting up and ensuring use of staging areas 
requires installation of a packed pervious surface, free of organics or erodible soils. In 
areas of soft soils, installation of a geogrid prior to placement of a packed pervious 
surface may be necessary to stabilize surfaces for support of construction equipment and 
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materials.  Staging areas will be evaluated prior to the start of construction to assess 
surface treatment needs. 
 
3.3 Designate Vehicle Fueling and Maintenance Areas 

Designated fueling areas shall be designed to prevent stormwater runoff and spills. It is 
recommended that fuel-dispensing areas be paved with cement, concrete, or an equivalent 
impervious surface, with a two to four percent slope to prevent ponding, and separated 
from the rest of the site by a grade break or berm that prevents run-on of stormwater. 

Where practical, fuel dispensing areas should be covered, and the cover's minimum 
dimensions must be equal to or greater than the area within the grade break or the fuel 
dispensing area. The cover should not drain onto the fuel dispensing area. Use a 
perimeter drain or slope the surface inward so that runoff drains to a blind sump. It might 
be necessary to install and maintain an oil control device in catch basins that might 
receive runoff from the fueling area. 

For fueling with a mobile fuel truck, consider establishing a designated fueling area. 
Place temporary "caps" over nearby catch basins or manhole covers so that if a spill 
occurs it is prevented from entering the storm drain). A form of secondary containment 
should be used when transferring fuel from the tank truck to the fuel tank. Storm drains in 
the vicinity should also be covered. Install vapor recovery nozzles to help control drips as 
well as reduce air pollution. Fueling areas should have a spill prevention plan and 
necessary spill kits located nearby.  

General Fueling Requirements: 

· When fueling must occur onsite, the contractor shall select and designate an area 
to be used, subject to approval of the Project Engineer or designee of the Town.  

· Absorbent spill clean-up materials and spill kits shall be available in fueling areas 
and on fueling trucks and shall be disposed of properly after use.  

· Drip pans or absorbent pads shall be used during vehicle and equipment fueling, 
unless the fueling is performed over an impermeable surface in a dedicated 
fueling area.  

· Dedicated fueling areas shall be protected from storm water run-on and runoff, 
and shall be located at least 100 feet from downstream drainage facilities and 
watercourses. Fueling must be performed on level-grade areas.  

· Nozzles used in vehicle and equipment fueling shall be equipped with an 
automatic shut-off to control drips. Fueling operations shall not be left 
unattended.  

· Protect fueling areas with berms and/or dikes to prevent run-on, runoff, and to 
contain spills. 

· Fuel tanks shall not be "topped-off."  
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· Vehicles and equipment shall be inspected on each day of use for leaks. Leaks 
shall be repaired immediately or problem vehicles or equipment shall be removed 
from the project site.  

· Absorbent spill clean-up materials shall be available in fueling and maintenance 
areas and used on small spills instead of hosing down or burying techniques. The 
spent absorbent material shall be removed promptly and disposed of properly.  

· Federal, state, and local requirements shall be observed for any stationary above 
ground storage tanks.  

· Mobile fueling of construction equipment throughout the site shall be minimized. 
Whenever practical, equipment shall be transported to the designated fueling area.  

· Fueling areas and storage tanks shall be inspected regularly.  
· Keep an ample supply of spill cleanup material on the site.  
· Immediately cleanup spills and properly dispose of contaminated soil and cleanup 

materials. 
 
3.4 Vehicle Washing & Maintenance 
 
The plans as presented do not consider on-site vehicle washing.  Ideally, vehicle 
maintenance and washing occurs in garages and wash facilities, not on active 
construction sites. However, if these activities must occur onsite, operators should follow 
appropriate BMPs to prevent untreated nutrient-enriched wastewater or hazardous wastes 
from being discharged to surface or ground waters.  Appropriate BMPs include the 
following: 
 

· Provide a covered, paved area dedicated to vehicle maintenance and washing; 
· Ensure that the areas are properly connected to a liquids collection system; 
· Develop a spill prevention and cleanup plan; 
· Prevent hazardous chemical leaks by properly maintaining vehicles and 

equipment; 
· Properly cover and provide secondary containment for fuel drums and toxic 

materials; 
· Properly handle and dispose of vehicle wastes and wash water; 

 
Inspect construction vehicles daily, and repair any leaks immediately. Dispose of all used 
oil, antifreeze, solvents and other automotive-related chemicals according to 
manufacturer instructions. These wastes require special handling and disposal. Used oil, 
antifreeze, and some solvents can be recycled at designated facilities, but other chemicals 
must be disposed of at a hazardous waste disposal site.  
 
Designate areas for vehicle repair. If cleaning is necessary, use blowers or vacuums 
instead of water to remove dry materials from vehicles if possible. Water alone can 
remove most dirt adequately, use high-pressure water spray without detergents at vehicle 
washing areas. If detergents must be used avoid phosphate- or organic-based cleansers to 
reduce nutrient enrichment and biological oxygen demand in wastewater. Use only 
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biodegradable products that are free of halogenated solvents. Clearly mark all washing 
areas. 
 
3.5 Spill Prevention & Control 
 
Small spills (5 gallons or less) of fuels, oils, chemicals or solvents at the site can be 
cleaned up in accordance with the following procedure: 
 

1. Have proper protective equipment available for personnel cleaning up the spill. 
2. Contain the spill - Oil Absorbent Socks are a containment option for smaller 

spills. Often used for quick containment around vehicles, valves, small leaks and 
machines, these absorbents are flexible enough to be quickly molded and curved 
to fit around a spill area 

3. If the spill is from an equipment leak, stop the leak while using the proper 
protective equipment and ventilation. 

4. Clean up small spills and leaks immediately using mops, rags, cloth, sawdust or 
compatible chemical binders such as bentonite, vermiculite or sawdust.  If leak 
occur on a soil surface, remove the contaminated soil completely as soon as 
practical. 

5. Place solvent-laden materials and/or binders in a covered, solvent-resistant metal 
container. 

6. Arrange for proper waste disposal 
 
For larger spills, contact local and state authorities: 
 
Dayville Fire Department: 911 or 860-774-5525 
 
CTDEEP Emergency Response & Spill Prevention: 866-377-7745 
 
3.6 Rock Blasting 
 

A. Best Management Practices for Blasting.  
 

All activities related to blasting shall follow Best Management Practices (BMP’s) 
to prevent contamination of ground and surface water including: 

· Preparing, reviewing and following an approved blasting plan;  
· Proper drilling, explosive handling and loading procedures;  
· Evaluating blasting performance;  
· Handling and storage of blasted rock. 
· Groundwater well monitoring 

 
(1) Loading practices 

 
The following blast hole loading practices to minimize environmental effects shall 
be followed  
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(a) Drilling logs shall be maintained by the driller and communicated directly to  
the blaster. The logs shall indicate depths and lengths of voids, cavities, and fault  
zones or other weak zones encountered as well as groundwater conditions.   

(b) Explosive products shall be managed on‐site so that they are either used in the 
bore hole, returned to the the delivery vehicle, or placed in secure containers for 
off‐site disposal.   
(c) Spillage around the borehole shall either be placed in the borehole 
or cleaned up and returned to an appropriate vehicle for handling or placement 
in secured containers for off‐site disposal.   
(d) Loaded explosives shall be detonated as soon as possible and shall not be left  
in the blastholes overnight, unless weather or other safety concerns reasonably  
dictate that detonation should be postponed.  
(e) Loading equipment shall be cleaned in an area where wastewater can be 
properly contained and handled in a manner that prevents release of contaminants 
to the environment.   

(f) Explosives shall be loaded to maintain good continuity in the column load to 
promote complete detonation. Industry accepted loading practices for priming, 
stemming, decking and column rise shall be attended to.  
 

(2) Explosive Selection.  
 
The following BMPs shall be followed to reduce the potential for ground or 
surface water contamination when explosives are used:   

(a) Explosive products shall be selected that are appropriate for site conditions 
and safe blast execution.   

(b) Explosive products shall be selected that have the appropriate water resistance 
for the site conditions present to minimize the potential for effect of the product 
upon ground or surface water.  
 

(3) Prevention of Misfires.  
 
Appropriate practices shall be developed and implemented to prevent misfires.  
 

(4) Muck Pile Management.  
Muck piles (the blasted pieces of rock) and rock piles shall be managed in 
a manner to reduce the potential for contamination by implementing the 
following measures:   
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(a) Remove the muck pile from the blast area as soon as reasonably possible. 
(b) Manage the interaction of blasted rock piles and stormwater to prevent  
contamination of surface water. 

 
(5) Groundwater Well Monitoring 

A pre-blast survey of existing conditions shall be performed to evaluate structures 
of concern and all structures located within 250’ of blasting locations, including 
groundwater wells.  Well levels will be monitored throughout the entirety of the 
blasting process. 

 
4. Post Construction BMP’s 

 
For the purposes of this report, post construction BMP’s for impervious surfaces are 
separated into 3 categories: 
 

1. Overland Flow Erosion Control – Minimizing the release and suspension of 
pollutants, particularly erosion of roadway or paved surfaces shoulders by 
drainage. Erosion control BMPs typically are installed in the form of pervious 
cover (vegetation, etc.) or energy dissipation devices. 

2. Roadway Drainage Conveyance – Effectively and safely removing water from 
the roadway or other critical areas of the infrastructure (i.e. steep roadway 
shoulders or banks). Conveyance BMPs operate as either open (spillway, 
channel, etc.) or closed (culvert, conduit pipe, etc.) systems. 

3. Water Quality and Treatment – Water quality and treatment BMPs focus on 
the treatment (pollutant displacement/removal) of stormwater before 
discharging to and/or beyond the storm drain. Treatment BMPs operate by 
means of sedimentation, infiltration, filtration, and biological degradation.  
 

The plans, drainage computations and stormwater management methods will need to 
be reviewed and approved by the CTDEEP in conjunction with a 401 Water Quality 
Certification and for the General Permit for Discharge of Stormwater Associated with 
Construction Activities.  All proposed discharges and pre-treatment prior to this 
discharge points were designed to be in accordance with the 2004 Water Quality 
Guidelines.  Where ever possible, non-structural methods of stormwater treatment 
have been implemented. 
 
Ø Post construction control measures include promotion of groundwater 

recharge through pervious surfaces, as well as the construction of stormwater 
depressions for roof drainage, overland flow and sheet flow from pavement.  
A large portion of the stormwater from paved surfaces will be collected and 
treated by a large stormwater basin and discharged to a riprap level spreader 
constructed on level ground. 

Ø Suspended solid and floatable removal is provided with sumped catch basins 
with hoods or elbow inserts.  The goal of 80% of the annual anticipated 
sediment load can be achieved with these mechanisms. 
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Ø Velocity dissipation is achieved by the design and installation of riprap outlet 
protection.  Flows from these devices discharge to gently sloped vegetated 
surfaces prior to final discharge to resource areas. 

Ø Runoff reduction is accomplished by encouraging infiltration where practical 
and extended overland flows. 

 
At the completion of construction, all stormwater collection and treatment devices 
should be inspected and cleaned in accordance with the plans, including but not 
limited to the removal of sediment from catch basin sumps & treatment devices, 
removal of silt fencing adjacent to stabilized areas, inspection of outlets for evidence 
of erosion or accumulation of sediment, inspection of detention & retention basins 
and removal of debris and sediment, removal of construction entrances.  In addition, 
paved areas should be thoroughly swept and vegetated surfaces should be inspected to 
determine whether replacement plantings are necessary.  
 

5. Drainage Summary 
 
The drainage calculations separate drainage into 3 discharge points with a final analysis 
at the property boundary.  More than half of the watershed analyzed will remain in its 
existing wooded condition. 
 
The calculations utilized HydroCADâ Stormwater Modeling System, a computer model, 
to analyze pre and post development drainage conditions, and to aid in the design of the 
stormwater detention/infiltration system. The model used the Soil Conservation Service 
TR-20 method with a Type III 24-hour rainfall to calculate the runoff. The 2, 10 and 100-
year extreme precipitation storms were analyzed to evaluate peak runoff flow to 3 
wetlands sections, the switchyard and site and perimeter for pre and post construction 
conditions.  All HydroCAD summaries and drainage area maps are included for reference 
herein as Attachment 3. 
 
5.1 Drainage to Wetlands 
 
Table 1 summarizes the proposed peak runoff flows to the eastern wetland (Drainage 
Area 1S to 1R).  This drainage area is defined on the enclosed drainage area mapping and 
has been rounded to the nearest 0.1 CFS 
 

Table 1: Summary of Existing and Proposed Peak Flows to East Wetland (1R)* 
 

Design Storm Depth (in) Existing Peak Proposed Peak 

2-Year 3.32 3.70 CFS 2.14 CFS 
10-Year 5.16 17.86 CFS 8.28 CFS 
100-Year 8.09 50.36 CFS 21.34 CFS 

 
*All flows are in CFS (cubic feet per second) 
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Table 2: Summary of Existing and Proposed Peak Flows to West Wetland (2R) 
 

Design Storm Depth (in) Existing Peak Proposed Peak 

2-Year 3.32 2.71 CFS 3.04 CFS 
10-Year 5.16 12.17 CFS 12.81 CFS 
100-Year 8.09 33.30 CFS 38.53 CFS 

 
As shown in Table 2, the post-construction peak runoff rates at this point are higher than 
pre-construction for all design storms.  However, these increases are contained on site 
and do not peak simultaneously with the other analyzed points.  The net result are 
decreases in peak runoff rates at the point at which runoff discharges from the property as 
seen below in table 3. 
 

Table 3: Summary of Existing and Proposed Peak Flows from Central Wetlands 
                   At Eastern Property Line   

 

Design Storm Depth (in) Existing Peak Proposed Peak 

2-Year 3.32 6.95 CFS 6.51 CFS 
10-Year 5.16 34.43 CFS 29.94 CFS 
100-Year 8.09 99.04 CFS 98.52 CFS 

 
As shown in Table 3, the post-construction peak runoff rates are equal to or less than pre-
construction for all design storms with the exception of the 100-year storm which results 
in a negligible increase of 0.5%.  This has been accomplished by re-routing drainage 
areas to proposed detention/water quality basins which include sediment forebays and/or 
bioretention and dry basins for groundwater recharge. Replacement of forested terrain with 
grassed, gravel and paved areas due to the construction of the proposed facility require these 
basins.   
 
A small portion of the northern site (the Generating Facility site) discharges east via sheet 
flow; flow in this direction will continue in the same manner.  Table 2 summarizes 
existing and proposed peak discharge rates at the eastern property boundary (Drainage 
Area 4S). 

Table 2: Summary of Existing and Proposed Peak Flows East 
 

Design Storm Depth (in) Existing Peak Proposed Peak 

2-Year 3.32 0.44 CFS 0.10 CFS 
10-Year 5.16 2.74 CFS 1.81 CFS 
100-Year 8.09 8.10 CFS 8.80 CFS 
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As the calculations demonstrate, there will be slight increases in peak runoff rates east for 
the 100-year frequency storm but these peaks will be metered by construction of a small 
depression in the landscape to act as a retention area.  The increase will be negligible as it 
is not a direct (point) discharge from the property.   
 
The switchyard on the southern side of Lake Road will be comprised substantially of a 
crushed stone surface that will sheet flow to wetlands located predominantly off site and 
within the CL&P right of way.  The site drains in the same manner presently.  Table 3 
summarizes existing and proposed peak flows to this wetland area. 
 

Table 5: Summary of Existing and Proposed Peak Flows from Switchyard 
 

Design Storm Depth (in) Existing Peak Proposed Peak 

2-Year 3.32 1.83 CFS 0.53 CFS 
10-Year 5.16 7.06 CFS 6.14 CFS 
100-Year 8.09 18.2 CFS 16.08 CFS 

 
Peak runoff rates from the Switchyard will sheet flow overland through the proposed 
crushed stone surface, to the proposed basin, and ultimately discharge to the wetlands 
system associated with the existing CL&P right of way.  Peak runoff rates will be slightly 
reduced for all design storms. 
 
5.2 Discharge Volume 
 
Although the discharge rate to the central wetlands is significantly reduced for most 
design storms, it is important to preserve the hydrology of this area.  Increased volumes 
will not adversely affect the wetland or cause erosion of stream banks, on and off the 
subject site as discharge rates are controlled.  The following table lists pre and post 
construction discharge volumes to the wetlands for each design storm: 
 

Table 4: Summary of Existing and Proposed Discharge Volume  
To Central Wetlands in acre-feet 

 

Design Storm Depth (in) Existing  
Volume 

Proposed 
Volume 

2-Year 3.32 1.598 2.149  
10-Year 5.16 4.999 6.106  
100-Year 8.09 12.326 13.933  

 
The central portion wetland on site will continue to discharge off site to the northeast as it 
does presently.  As shown in the computations, this wetland acts as a natural attenuator 
for existing and proposed flow discharges.   
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The calculations demonstrate that with construction of the tiered stormwater basin, 
overland flow and the creation of shallow depressions within the terrain, peak discharge 
rates to the wetlands will be reduced while the total volume of water to the wetlands will 
not be.  Drainage from impervious areas will be collected, treated and discharged to the 
basins which ultimately will continue to recharge the wetland areas.   
 
Some of the drainage from building rooftops and overland will be discharged to the 
ground or to shallow points in the terrain where ever possible to encourage sheet flow, 
infiltration, and to slow the rate of water movement throughout the site.  Roof coverings 
will be comprised of painted standing seam surfaces which are not prone to corrosion or 
the release of contaminants with rain events.   
 
5.3 Infiltration/Groundwater Recharge 
 
Groundwater recharge volume (GRV) is calculated using the hydrologic soil group 
approach per the State of CT 2004 Stormwater Quality Manual.  For hydrologic soil 
group “B”, average annual recharge is 12” per year and the recharge depth (D) is 0.25”.  
The net increase in impervious surface for the runoff to the proposed stormwater basin is 
39.3%.  Utilizing this information, the required GRV is (D)(A)(I)/12 = 
(0.25)(16.3)(.39)/12 = 0.132 acre-feet (5,770 cubic feet). 
 
Due to the presence of a till layer for most of the soils throughout the property, it is 
generally presumed that any water that percolates through the topsoil and subsoil layers 
will follow the till layer generally toward the wetlands.  This condition was evidenced in 
the spring of this year as discharge of groundwater was noted adjacent to wetlands areas.  
Much of the site will be stripped deeply into the till layer and final grades will be met by 
amending the till with subsoil that will be stripped from the site prior to replacement of 
topsoil; thereby encouraging the same movement of groundwater through the site. 
 
Although some infiltration will be achieved when the site is complete, the drainage 
design incorporates “storage” of water in stone layers within the stormwater basins and 
recharge trenches that will slowly infiltrate after the termination of storm events.   
Following is a summary of the proposed storage of water to be utilized for recharge: 
 

Table 5: Summary of Groundwater Recharge Volume 
 

Basin Volume (c.f.) Volume (ac-ft) 
Basin 1 2,642 0.06  
Basin 2 1,152 0.026 
Basin 3 7,761 0.178  
TOTAL 11,555 0.264 

 
The required GRV is nearly double the required amount.  Additional groundwater 
recharge is accomplished by the construction of small depressions in the terrain 
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throughout the site as well as within the proposed crushed stone surfaces; these volumes 
are not accounted for in the computations. 
 
6. Inspections & Reporting  

 
6.1 Inspection Procedure 

 
Within the first 30 days following the commencement of construction activity, the 
permittee shall contact the Town of Killingly or the project inspecting engineer to review 
site conditions.  The site shall be inspected at least monthly during the first 90 days to 
insure proper installation of erosion control measures. 
 
The site shall be routinely inspected for compliance with the General Permit and the Plan 
for the site until a Notice of Termination has been submitted.  At least once a week and 
within 24 hours of a storm that generates a discharge, the qualified inspector shall inspect 
(at a minimum) the following: 

 
Ø Disturbed areas of construction activity that have not been stabilized; 
Ø All erosion and sedimentation control measures; 
Ø All structural control measures; soil stockpile areas;  
Ø Washout areas and site entrances; 

 
These areas shall be inspected for evidence of or the potential for off-site impacts and 
sediment tracking.  For storms that fall on a weekend, holiday or after a point where 
regular working hours will not commence for greater than 24-hours, inspections are 
required only for storms that equal or exceed 0.5”. 

 
The qualified inspector shall evaluate the effectiveness of E&S controls, structural 
controls, stabilization practices, and any other controls implemented to prevent pollution 
and determine if it is necessary to install, maintain or repair such controls and/or practices 
to improve the quality of stormwater discharges.   
 
 
 
6.2 Reporting 
 
Reports shall be prepared and retained as part of the SWPPP and shall contain the 
following information: 
 
Ø Scope of the inspection; 
Ø Name & qualifications of the qualified inspector generating the report; 
Ø Date & weather conditions at the time of the inspection; 
Ø Major observations regarding E&S controls; 
Ø Descriptions of Stormwater Discharges; 
Ø Any stormwater monitoring conducted during the inspection. 
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A sample report form is enclosed herein as Attachment 7; completed reports may be 
added to this section as record of inspections.  The report should state whether the site is 
in compliance or out of compliance with the terms of the plans and permit.  If the site is 
out of compliance, the report shall state the remedial actions required to bring the site 
back into compliance.  Non-engineered corrective actions (i.e. silt fence repair, sediment 
removal, addition of E&S measures) shall be corrected within 24 hours of reporting.  
Engineered corrective actions (re-design of engineered controls) shall be implemented 
within 7 days of reporting and shall be incorporated into revised plans within 10 days of 
reporting. 
 
Inspectors from the DEEP and Town may inspect the site ate any time for compliance 
with the anticipated General Permit or in terms of approval conditions from state and 
local authorities.   These inspections may take place at any time while construction 
activities are being conducted or to review post-construction stormwater management 
measures. 
 
6.3 Keeping Plans Current 
 
The Permittee is responsible for keeping their Plan in compliance with the General 
Permit at all times, including the following: 
 

A. The Plan shall be amended by the Permittee if the actions required by the plan fail 
to prevent pollution or fail to otherwise comply with any provisions of the 
General Permit.  The plan shall be immediately amended upon a change in 
contractor, change in design or construction, operation or maintenance at the site 
which has the potential for discharge of pollutants to the waters of the state which 
has not been otherwise addressed in the Plan. 
 

B. The Commissioner of the CTDEEP (the “Department”) may notify the Permittee 
at any time that the Plan and/or the site do not meet one or more of the one or 
more of the minimum requirements of the General Permit.  The Permittee shall 
make any required changes within 7 days upon receipt of such notification and 
then shall submit certification to the Commissioner within 15 days that the 
requested changes have been made and implemented. 

 
7. Turbidity Monitoring Requirements 

 
Turbidity monitoring shall be conducted monthly at least monthly with sampling 
procedure consistent with 40 CFR Part 136. 
 
7.1 Monitoring Frequency 
 

a. Sampling shall be conducted when there is a discharge from the site while 
construction activity is ongoing, until final stabilization of the drainage areas 
associated with each outfall is achieved. 
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b. The Permittee is only required to take samples during regular work hours.  If 
sampling is discontinued at the end of regular working hours, sampling shall 
resume the next working day as long as the discharge continues. 

c. Sampling may be suspended if at any time conditions exist that may reasonably 
pose a threat to the safety of the person sampling.  Such conditions may include 
high winds, lighting, intense rainfall or other hazardous condition.  When the 
unsafe condition is no longer present, sampling may resume. 

 
7.2 Sample Collection 
 

a. All samples shall be collected from discharges resulting from a storm event that 
occurs at least 24 hours after any previous storm event that generates a 
stormwater discharge.  Sampling of snow or ice melt without a storm event is not 
a valid sample. 

b. Samples shall be grab samples taken at least three (3) separate times during a 
storm event and shall be representative of the flow and characteristics of the 
discharge.  Samples may be taken manually or with an in-situ turbidity probe or 
other automatic sampling device equipped to take turbidity readings.  The first 
sample shall be taken within the first hour of stormwater discharge from the site.  
If samples are collected manually and the discharge begins outside of normal 
working hours, the first sample shall be taken at the start of normal working hours 
and shall be noted. 

 
7.3 Sampling Locations 
 
Sampling is required from point discharges of stormwater from disturbed areas.  
Sampling points shall be at proposed stormwater outfalls as they are installed throughout 
the project.   
 
7.4 Monitoring Reports 
 

A. Within thirty (30) days following the end of each month, permittees shall enter the 
stormwater sampling result(s) on the Stormwater Monitoring Report (SMR) form 
(available at www.ct.gov/deep/stormwater) and submit it in accordance with the 
NetDMR provisions as described below, or, if the permittee has opted out of 
NetDMR, to the following address:  

  
Bureau of Materials Management and Compliance Assurance 

Water Permitting and Enforcement Division (Attn: DMR Processing) 
Connecticut Department of Energy and Environmental Protection 

79 Elm Street 
Hartford, CT 06106-5127 

  
If there was no discharge during any given monitoring period, the permittee shall submit 
the form as required with the words “no discharge” entered in place of the monitoring 
results.  
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If the permittee monitors any discharge more frequently than required by this general 
permit, the results of this monitoring shall be included in additional SMRs for the month 
in which the samples were collected.  
If sampling protocols are modified due to the limitations of normal working hours or 
unsafe conditions in accordance with Section 5(c)(1)(A)(ii) or (iii) above, a description of 
and reason for the modifications shall be included with the SMR.  
 
If the permittee samples a discharge that is representative of two or more substantially 
identical discharge points, the permittee shall include the names or locations of the other 
discharge points.  
  
NetDMR Reporting Requirements  
  
Prior to one-hundred and eighty (180) days after the issuance of a permit, the  
Permittee may either submit monitoring data and other reports to the Department in hard 
copy form or electronically using NetDMR, a web-based tool that allows Permittees to 
electronically submit stormwater monitoring reports through a secure internet connection. 
Unless otherwise approved in writing by the commissioner, no later than one-hundred 
and eighty (180) days after the issuance of the permit the Permittee shall begin reporting 
electronically using NetDMR. Specific requirements regarding subscription to NetDMR 
and submittal of data and reports in hard copy form and for submittal using NetDMR are 
described below:  
  
Submittal of NetDMR Subscriber Agreement  
  
On or before fifteen (15) days after the issuance of a permit, the Permittee and/or the 
person authorized to sign the Permittee‟s discharge monitoring reports (“Signatory 
Authority”) as described in RCSA Section 22a-430-3(b)(2) shall contact the Department 
at deep.netdmr@ct.gov and initiate the NetDMR subscription process for electronic 
submission of Stormwater Monitoring Report information. Information on NetDMR is 
available on the Department‟s website at www.ct.gov/deep/netdmr on or before ninety 
(90) days after issuance of this permit the Permittee shall submit a signed and notarized 
copy of the Connecticut DEEP NetDMR Subscriber Agreement to the Department 
 
Submittal of Reports Using NetDMR  
  
Unless otherwise approved by the commissioner, on or before one-hundred and eighty 
(180) days after issuance of this permit, the Permittee and/or the Signatory Authority 
shall electronically submit SMRs required under the permit to the Department using 
NetDMR in satisfaction of the SMR submission requirements of Sections 5(c)(2)(A) of 
this permit.  
  
SMRs shall be submitted electronically to the Department no later than the 30th day of 
the month following the completed reporting period. Any additional monitoring 
conducted in accordance with 40 CFR 136 shall be submitted to the Department as an 
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electronic attachment to the SMR in NetDMR. Once a Permittee begins submitting 
reports using NetDMR, it will no longer be required to submit hard copies of SMRs to 
the Department. NetDMR is accessed from: http://www.epa.gov/netdmr 
  
Submittal of NetDMR Opt-Out Requests  
  
If the Permittee is able to demonstrate a reasonable basis, such as technical or 
administrative infeasibility, that precludes the use of NetDMR for electronically 
submitting SMRs, the commissioner may approve the submission of SMRs in hard 
copyform (“opt-out request”). Opt-out requests must be submitted in writing to the 
Department for written approval on or before fifteen (15) days prior to the date a 
Permittee would be required under this permit to begin filing SMRs using NetDMR.  
This demonstration shall be valid for twelve (12) months from the date of the 
Department’s approval and shall thereupon expire. At such time, SMRs shall be 
submitted electronically to the Department using NetDMR unless the Permittee submits a 
renewed opt-out request and such request is approved by the Department.  
  
All opt-out requests and requests for the NetDMR subscriber form should be sent to the 
following address or by email at deep.netdmr@ct.gov:  
  

Attn: NetDMR Coordinator 
Connecticut Department of Energy and Environmental Protection 

79 Elm Street 
Hartford, CT 06106-5127 

 
7.5 Reporting and Record Keeping Requirements 
 

A. For a period of at least five years from the date that construction is complete, the 
permittee shall retain copies of the Plan and all reports required by the General 
Permit, and records of all data used to complete the registration for the General 
Permit, unless the commissioner specifies another time period in writing. 
Inspection records must be retained as part of the Plan for a period of five (5) 
years after the date of inspection.  

 
B. The permittee shall retain an updated copy of the Plan required by this general 

permit at the construction site from the date construction is initiated at the site 
until the date construction at the site is completed.  
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HydroCAD DRAINAGE CALCULATION SUMMARIES 
 

(With drainage area maps) 
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Summary for Subcatchment 1S: Drainage Area 1

Runoff = 3.70 cfs @ 12.48 hrs,  Volume= 0.680 af,  Depth> 0.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.32"

Area (ac) CN Description
* 2.110 77 Woods, Good, HSG D (Wetlands)

18.740 55 Woods, Good, HSG B
0.550 70 1/2 acre lots, 25% imp, HSG B

21.400 58 Weighted Average
21.262 99.36% Pervious Area
0.137 0.64% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
21.8 1,038 0.0750 0.79 Lag/CN Method, Tc-2
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Summary for Subcatchment 2S: Drainage Area 2

Runoff = 2.71 cfs @ 12.45 hrs,  Volume= 0.469 af,  Depth> 0.42"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.32"

Area (ac) CN Description
* 2.400 77 Woods, Good, HSG D (Wetlands)

11.130 55 Woods, Good, HSG B
13.530 59 Weighted Average
13.530 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
21.5 1,078 0.0780 0.84 Lag/CN Method, Tc-2s
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Summary for Subcatchment 3S: Drainage Area 3

Runoff = 3.45 cfs @ 12.42 hrs,  Volume= 0.499 af,  Depth> 0.61"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.32"

Area (ac) CN Description
* 3.920 77 Woods, Good, HSG D (Wetlands)

5.870 55 Woods, Good, HSG B
9.790 64 Weighted Average
9.790 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.9 300 0.1460 0.22 Sheet Flow, Tc-3a

Woods: Light underbrush   n= 0.400   P2= 3.32"
1.2 115 0.0950 1.54 Shallow Concentrated Flow, Tc-3b

Woodland   Kv= 5.0 fps
24.1 415 Total
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Summary for Subcatchment 4S: Drainage Area 2 - Off site East

Runoff = 0.44 cfs @ 12.20 hrs,  Volume= 0.073 af,  Depth> 0.35"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.32"

Area (ac) CN Description
1.650 55 Woods, Good, HSG B
0.700 58 Meadow, non-grazed, HSG B
0.150 70 1/2 acre lots, 25% imp, HSG B
2.500 57 Weighted Average
2.462 98.50% Pervious Area
0.037 1.50% Impervious Area

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

7.8 350 0.1080 0.75 Lag/CN Method, Tc-2
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Summary for Subcatchment 5S: Drainage Area 3 - Switchyard to Wetlands

Runoff = 1.83 cfs @ 12.50 hrs,  Volume= 0.306 af,  Depth> 0.49"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.32"

Area (ac) CN Description
* 0.900 98 Roof & Pavement

1.000 58 Meadow, non-grazed, HSG B
5.600 55 Woods, Good, HSG B
7.500 61 Weighted Average
6.600 88.00% Pervious Area
0.900 12.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.0 850 0.0770 0.83 Lag/CN Method, Tc-3
6.3 567 0.0900 1.50 Shallow Concentrated Flow, 597

Woodland   Kv= 5.0 fps
3.1 225 0.0300 1.21 Shallow Concentrated Flow, Tc-4c

Short Grass Pasture   Kv= 7.0 fps
26.4 1,642 Total
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Summary for Reach 1R: Wetlands/Swale

Inflow Area = 21.400 ac, 0.64% Impervious,  Inflow Depth > 0.38"    for  2-Year event
Inflow = 3.70 cfs @ 12.48 hrs,  Volume= 0.680 af
Outflow = 3.45 cfs @ 12.72 hrs,  Volume= 0.671 af,  Atten= 7%,  Lag= 14.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.40 fps,  Min. Travel Time= 7.7 min
Avg. Velocity = 0.80 fps,  Avg. Travel Time= 13.4 min

Peak Storage= 1,592 cf @ 12.59 hrs
Average Depth at Peak Storage= 0.13'
Bank-Full Depth= 2.00'  Flow Area= 146.7 sf,  Capacity= 1,259.44 cfs

110.00'  x  2.00'  deep Parabolic Channel,  n= 0.035
Length= 645.0'   Slope= 0.0279 '/'
Inlet Invert= 284.00',  Outlet Invert= 266.00'

‡
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Summary for Reach 2R: Wetlands/Swale to offsite

Inflow Area = 13.530 ac, 0.00% Impervious,  Inflow Depth > 0.42"    for  2-Year event
Inflow = 2.71 cfs @ 12.45 hrs,  Volume= 0.469 af
Outflow = 2.09 cfs @ 12.97 hrs,  Volume= 0.457 af,  Atten= 23%,  Lag= 30.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.68 fps,  Min. Travel Time= 17.1 min
Avg. Velocity = 0.40 fps,  Avg. Travel Time= 28.9 min

Peak Storage= 2,155 cf @ 12.68 hrs
Average Depth at Peak Storage= 0.09'
Bank-Full Depth= 1.00'  Flow Area= 120.0 sf,  Capacity= 415.63 cfs

180.00'  x  1.00'  deep Parabolic Channel,  n= 0.035
Length= 700.0'   Slope= 0.0114 '/'
Inlet Invert= 274.00',  Outlet Invert= 266.00'

‡
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Summary for Reach 3R: Wetland/Swale to Offsite

Inflow Area = 31.190 ac, 0.44% Impervious,  Inflow Depth > 0.45"    for  2-Year event
Inflow = 6.03 cfs @ 12.63 hrs,  Volume= 1.170 af
Outflow = 5.00 cfs @ 13.12 hrs,  Volume= 1.141 af,  Atten= 17%,  Lag= 29.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.63 fps,  Min. Travel Time= 16.9 min
Avg. Velocity = 0.38 fps,  Avg. Travel Time= 28.0 min

Peak Storage= 5,080 cf @ 12.84 hrs
Average Depth at Peak Storage= 0.15'
Bank-Full Depth= 3.00'  Flow Area= 700.0 sf,  Capacity= 3,229.60 cfs

350.00'  x  3.00'  deep Parabolic Channel,  n= 0.035
Length= 640.0'   Slope= 0.0047 '/'
Inlet Invert= 266.00',  Outlet Invert= 263.00'

‡
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Summary for Reach 5R: Property Boundary

Inflow Area = 44.720 ac, 0.31% Impervious,  Inflow Depth > 0.43"    for  2-Year event
Inflow = 6.95 cfs @ 13.08 hrs,  Volume= 1.598 af
Outflow = 6.95 cfs @ 13.08 hrs,  Volume= 1.598 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Summary for Subcatchment 1S: Drainage Area 1

Runoff = 17.86 cfs @ 12.35 hrs,  Volume= 2.229 af,  Depth> 1.25"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.16"

Area (ac) CN Description
* 2.110 77 Woods, Good, HSG D (Wetlands)

18.740 55 Woods, Good, HSG B
0.550 70 1/2 acre lots, 25% imp, HSG B

21.400 58 Weighted Average
21.262 99.36% Pervious Area
0.137 0.64% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
21.8 1,038 0.0750 0.79 Lag/CN Method, Tc-2
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Summary for Subcatchment 2S: Drainage Area 2

Runoff = 12.17 cfs @ 12.34 hrs,  Volume= 1.486 af,  Depth> 1.32"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.16"

Area (ac) CN Description
* 2.400 77 Woods, Good, HSG D (Wetlands)

11.130 55 Woods, Good, HSG B
13.530 59 Weighted Average
13.530 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
21.5 1,078 0.0780 0.84 Lag/CN Method, Tc-2s
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Summary for Subcatchment 3S: Drainage Area 3

Runoff = 11.36 cfs @ 12.36 hrs,  Volume= 1.367 af,  Depth> 1.68"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.16"

Area (ac) CN Description
* 3.920 77 Woods, Good, HSG D (Wetlands)

5.870 55 Woods, Good, HSG B
9.790 64 Weighted Average
9.790 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.9 300 0.1460 0.22 Sheet Flow, Tc-3a

Woods: Light underbrush   n= 0.400   P2= 3.32"
1.2 115 0.0950 1.54 Shallow Concentrated Flow, Tc-3b

Woodland   Kv= 5.0 fps
24.1 415 Total
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Summary for Subcatchment 4S: Drainage Area 2 - Off site East

Runoff = 2.74 cfs @ 12.13 hrs,  Volume= 0.248 af,  Depth> 1.19"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.16"

Area (ac) CN Description
1.650 55 Woods, Good, HSG B
0.700 58 Meadow, non-grazed, HSG B
0.150 70 1/2 acre lots, 25% imp, HSG B
2.500 57 Weighted Average
2.462 98.50% Pervious Area
0.037 1.50% Impervious Area

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

7.8 350 0.1080 0.75 Lag/CN Method, Tc-2
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Summary for Subcatchment 5S: Drainage Area 3 - Switchyard to Wetlands

Runoff = 7.06 cfs @ 12.41 hrs,  Volume= 0.910 af,  Depth> 1.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.16"

Area (ac) CN Description
* 0.900 98 Roof & Pavement

1.000 58 Meadow, non-grazed, HSG B
5.600 55 Woods, Good, HSG B
7.500 61 Weighted Average
6.600 88.00% Pervious Area
0.900 12.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.0 850 0.0770 0.83 Lag/CN Method, Tc-3
6.3 567 0.0900 1.50 Shallow Concentrated Flow, 597

Woodland   Kv= 5.0 fps
3.1 225 0.0300 1.21 Shallow Concentrated Flow, Tc-4c

Short Grass Pasture   Kv= 7.0 fps
26.4 1,642 Total
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Summary for Reach 1R: Wetlands/Swale

Inflow Area = 21.400 ac, 0.64% Impervious,  Inflow Depth > 1.25"    for  10-Year event
Inflow = 17.86 cfs @ 12.35 hrs,  Volume= 2.229 af
Outflow = 17.17 cfs @ 12.50 hrs,  Volume= 2.215 af,  Atten= 4%,  Lag= 8.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.29 fps,  Min. Travel Time= 4.7 min
Avg. Velocity = 1.08 fps,  Avg. Travel Time= 10.0 min

Peak Storage= 4,853 cf @ 12.42 hrs
Average Depth at Peak Storage= 0.28'
Bank-Full Depth= 2.00'  Flow Area= 146.7 sf,  Capacity= 1,259.44 cfs

110.00'  x  2.00'  deep Parabolic Channel,  n= 0.035
Length= 645.0'   Slope= 0.0279 '/'
Inlet Invert= 284.00',  Outlet Invert= 266.00'

‡
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Summary for Reach 2R: Wetlands/Swale to offsite

Inflow Area = 13.530 ac, 0.00% Impervious,  Inflow Depth > 1.32"    for  10-Year event
Inflow = 12.17 cfs @ 12.34 hrs,  Volume= 1.486 af
Outflow = 10.51 cfs @ 12.66 hrs,  Volume= 1.466 af,  Atten= 14%,  Lag= 19.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.12 fps,  Min. Travel Time= 10.4 min
Avg. Velocity = 0.54 fps,  Avg. Travel Time= 21.8 min

Peak Storage= 6,598 cf @ 12.49 hrs
Average Depth at Peak Storage= 0.18'
Bank-Full Depth= 1.00'  Flow Area= 120.0 sf,  Capacity= 415.63 cfs

180.00'  x  1.00'  deep Parabolic Channel,  n= 0.035
Length= 700.0'   Slope= 0.0114 '/'
Inlet Invert= 274.00',  Outlet Invert= 266.00'

‡
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Summary for Reach 3R: Wetland/Swale to Offsite

Inflow Area = 31.190 ac, 0.44% Impervious,  Inflow Depth > 1.38"    for  10-Year event
Inflow = 27.58 cfs @ 12.46 hrs,  Volume= 3.582 af
Outflow = 24.43 cfs @ 12.77 hrs,  Volume= 3.534 af,  Atten= 11%,  Lag= 18.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.03 fps,  Min. Travel Time= 10.4 min
Avg. Velocity = 0.49 fps,  Avg. Travel Time= 21.8 min

Peak Storage= 15,246 cf @ 12.60 hrs
Average Depth at Peak Storage= 0.31'
Bank-Full Depth= 3.00'  Flow Area= 700.0 sf,  Capacity= 3,229.60 cfs

350.00'  x  3.00'  deep Parabolic Channel,  n= 0.035
Length= 640.0'   Slope= 0.0047 '/'
Inlet Invert= 266.00',  Outlet Invert= 263.00'

‡
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Summary for Reach 5R: Property Boundary

Inflow Area = 44.720 ac, 0.31% Impervious,  Inflow Depth > 1.34"    for  10-Year event
Inflow = 34.43 cfs @ 12.75 hrs,  Volume= 4.999 af
Outflow = 34.43 cfs @ 12.75 hrs,  Volume= 4.999 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Summary for Subcatchment 1S: Drainage Area 1

Runoff = 50.36 cfs @ 12.32 hrs,  Volume= 5.638 af,  Depth> 3.16"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.09"

Area (ac) CN Description
* 2.110 77 Woods, Good, HSG D (Wetlands)

18.740 55 Woods, Good, HSG B
0.550 70 1/2 acre lots, 25% imp, HSG B

21.400 58 Weighted Average
21.262 99.36% Pervious Area
0.137 0.64% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
21.8 1,038 0.0750 0.79 Lag/CN Method, Tc-2
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Summary for Subcatchment 2S: Drainage Area 2

Runoff = 33.30 cfs @ 12.31 hrs,  Volume= 3.690 af,  Depth> 3.27"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.09"

Area (ac) CN Description
* 2.400 77 Woods, Good, HSG D (Wetlands)

11.130 55 Woods, Good, HSG B
13.530 59 Weighted Average
13.530 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
21.5 1,078 0.0780 0.84 Lag/CN Method, Tc-2s
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Summary for Subcatchment 3S: Drainage Area 3

Runoff = 27.31 cfs @ 12.34 hrs,  Volume= 3.127 af,  Depth> 3.83"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.09"

Area (ac) CN Description
* 3.920 77 Woods, Good, HSG D (Wetlands)

5.870 55 Woods, Good, HSG B
9.790 64 Weighted Average
9.790 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.9 300 0.1460 0.22 Sheet Flow, Tc-3a

Woods: Light underbrush   n= 0.400   P2= 3.32"
1.2 115 0.0950 1.54 Shallow Concentrated Flow, Tc-3b

Woodland   Kv= 5.0 fps
24.1 415 Total
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Summary for Subcatchment 4S: Drainage Area 2 - Off site East

Runoff = 8.10 cfs @ 12.12 hrs,  Volume= 0.638 af,  Depth> 3.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.09"

Area (ac) CN Description
1.650 55 Woods, Good, HSG B
0.700 58 Meadow, non-grazed, HSG B
0.150 70 1/2 acre lots, 25% imp, HSG B
2.500 57 Weighted Average
2.462 98.50% Pervious Area
0.037 1.50% Impervious Area

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

7.8 350 0.1080 0.75 Lag/CN Method, Tc-2
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Summary for Subcatchment 5S: Drainage Area 3 - Switchyard to Wetlands

Runoff = 18.20 cfs @ 12.38 hrs,  Volume= 2.183 af,  Depth> 3.49"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.09"

Area (ac) CN Description
* 0.900 98 Roof & Pavement

1.000 58 Meadow, non-grazed, HSG B
5.600 55 Woods, Good, HSG B
7.500 61 Weighted Average
6.600 88.00% Pervious Area
0.900 12.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.0 850 0.0770 0.83 Lag/CN Method, Tc-3
6.3 567 0.0900 1.50 Shallow Concentrated Flow, 597

Woodland   Kv= 5.0 fps
3.1 225 0.0300 1.21 Shallow Concentrated Flow, Tc-4c

Short Grass Pasture   Kv= 7.0 fps
26.4 1,642 Total
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Summary for Reach 1R: Wetlands/Swale

Inflow Area = 21.400 ac, 0.64% Impervious,  Inflow Depth > 3.16"    for  100-Year event
Inflow = 50.36 cfs @ 12.32 hrs,  Volume= 5.638 af
Outflow = 49.28 cfs @ 12.42 hrs,  Volume= 5.616 af,  Atten= 2%,  Lag= 6.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.17 fps,  Min. Travel Time= 3.4 min
Avg. Velocity = 1.33 fps,  Avg. Travel Time= 8.1 min

Peak Storage= 10,050 cf @ 12.36 hrs
Average Depth at Peak Storage= 0.45'
Bank-Full Depth= 2.00'  Flow Area= 146.7 sf,  Capacity= 1,259.44 cfs

110.00'  x  2.00'  deep Parabolic Channel,  n= 0.035
Length= 645.0'   Slope= 0.0279 '/'
Inlet Invert= 284.00',  Outlet Invert= 266.00'

‡
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Summary for Reach 2R: Wetlands/Swale to offsite

Inflow Area = 13.530 ac, 0.00% Impervious,  Inflow Depth > 3.27"    for  100-Year event
Inflow = 33.30 cfs @ 12.31 hrs,  Volume= 3.690 af
Outflow = 30.39 cfs @ 12.54 hrs,  Volume= 3.658 af,  Atten= 9%,  Lag= 13.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.55 fps,  Min. Travel Time= 7.5 min
Avg. Velocity = 0.66 fps,  Avg. Travel Time= 17.7 min

Peak Storage= 13,796 cf @ 12.41 hrs
Average Depth at Peak Storage= 0.30'
Bank-Full Depth= 1.00'  Flow Area= 120.0 sf,  Capacity= 415.63 cfs

180.00'  x  1.00'  deep Parabolic Channel,  n= 0.035
Length= 700.0'   Slope= 0.0114 '/'
Inlet Invert= 274.00',  Outlet Invert= 266.00'

‡
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Summary for Reach 3R: Wetland/Swale to Offsite

Inflow Area = 31.190 ac, 0.44% Impervious,  Inflow Depth > 3.36"    for  100-Year event
Inflow = 75.58 cfs @ 12.40 hrs,  Volume= 8.743 af
Outflow = 69.83 cfs @ 12.62 hrs,  Volume= 8.668 af,  Atten= 8%,  Lag= 13.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.42 fps,  Min. Travel Time= 7.5 min
Avg. Velocity = 0.59 fps,  Avg. Travel Time= 18.0 min

Peak Storage= 31,601 cf @ 12.50 hrs
Average Depth at Peak Storage= 0.51'
Bank-Full Depth= 3.00'  Flow Area= 700.0 sf,  Capacity= 3,229.60 cfs

350.00'  x  3.00'  deep Parabolic Channel,  n= 0.035
Length= 640.0'   Slope= 0.0047 '/'
Inlet Invert= 266.00',  Outlet Invert= 263.00'

‡
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Summary for Reach 5R: Property Boundary

Inflow Area = 44.720 ac, 0.31% Impervious,  Inflow Depth > 3.31"    for  100-Year event
Inflow = 99.04 cfs @ 12.60 hrs,  Volume= 12.326 af
Outflow = 99.04 cfs @ 12.60 hrs,  Volume= 12.326 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Summary for Subcatchment 1S: Overland to Wetland 1

Runoff = 2.14 cfs @ 12.49 hrs,  Volume= 0.312 af,  Depth> 0.43"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.32"

Area (ac) CN Description
* 2.110 77 Woods, Good, HSG D (wetlands)

6.120 55 Woods, Good, HSG B
0.510 61 >75% Grass cover, Good, HSG B
8.740 61 Weighted Average
8.740 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
23.9 250 0.0960 0.17 Sheet Flow, Tc-1S-1

Woods: Light underbrush   n= 0.400   P2= 3.20"
2.1 270 0.1920 2.19 Shallow Concentrated Flow, Tc-1S-2

Woodland   Kv= 5.0 fps
26.0 520 Total
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Summary for Subcatchment 1S': Drainage to 1P

Runoff = 2.69 cfs @ 12.31 hrs,  Volume= 0.272 af,  Depth> 1.25"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.32"

Area (sf) CN Description
89,580 74 >75% Grass cover, Good, HSG C

* 9,550 87 Crushed stone, HSG C
15,070 98 Paved parking, HSG C

114,200 78 Weighted Average
99,130 86.80% Pervious Area
15,070 13.20% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.5 250 0.1200 0.29 Sheet Flow, Tc-1a

Grass: Dense   n= 0.240   P2= 3.20"
6.5 480 0.0310 1.23 Shallow Concentrated Flow, Tc-1a-2

Short Grass Pasture   Kv= 7.0 fps
0.1 106 0.1200 19.75 24.24 Pipe Channel, HDPE from CB-9

15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  

21.1 836 Total
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Summary for Subcatchment 2S: Overland to Wetland 2

Runoff = 3.02 cfs @ 12.19 hrs,  Volume= 0.288 af,  Depth> 0.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.32"

Area (ac) CN Description
* 2.400 77 Woods, Good, HSG D (wetlands)

0.590 61 >75% Grass cover, Good, HSG B
2.900 55 Woods, Good, HSG B
5.890 65 Weighted Average
5.890 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.0 75 0.0600 0.11 Sheet Flow, Tc-2s

Woods: Light underbrush   n= 0.400   P2= 3.20"
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Summary for Subcatchment 2S': Drainage to Basin

Runoff = 6.51 cfs @ 12.24 hrs,  Volume= 0.601 af,  Depth> 1.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.32"

Area (ac) CN Description
* 1.900 61 >75% Grass cover, Good, HSG B (fill slopes)
* 2.110 87 Crushed Stone, HSG C

1.230 98 Paved parking, HSG C
5.240 80 Weighted Average
4.010 76.53% Pervious Area
1.230 23.47% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.0 589 0.0150 0.58 Lag/CN Method, Tc-2S'
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Summary for Subcatchment 3S: Drainage Area to Basin

Runoff = 11.08 cfs @ 12.20 hrs,  Volume= 0.953 af,  Depth> 1.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.32"

Area (ac) CN Description
* 3.010 98 Impervious roof & pavement
* 3.900 72 Crushed Stone surface, HSG B

1.390 61 >75% Grass cover, Good, HSG B
8.300 80 Weighted Average
5.290 63.73% Pervious Area
3.010 36.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.1 560 0.0200 0.66 Lag/CN Method, Tc-1
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Summary for Subcatchment 3S': Overland to Wetland 2

Runoff = 3.42 cfs @ 12.44 hrs,  Volume= 0.454 af,  Depth> 0.50"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.32"

Area (ac) CN Description
* 3.920 77 Woods, Good, HSG D (wetlands)
* 0.270 61 >75% Grass cover, Good, HSG B (fill slopes)

6.650 55 Woods, Good, HSG B
10.840 63 Weighted Average
10.840 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
23.3 300 0.1460 0.21 Sheet Flow, Tc 3S-1

Woods: Light underbrush   n= 0.400   P2= 3.20"
1.2 115 0.0950 1.54 Shallow Concentrated Flow, Tc 3S-2

Woodland   Kv= 5.0 fps
24.5 415 Total
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Summary for Subcatchment DB1: Drainage to Basin B1

Runoff = 1.10 cfs @ 12.19 hrs,  Volume= 0.094 af,  Depth> 1.02"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.32"

Area (sf) CN Description
48,285 74 >75% Grass cover, Good, HSG C
48,285 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.7 225 0.1350 0.29 Sheet Flow, Tc-B1

Grass: Dense   n= 0.240   P2= 3.20"
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Summary for Subcatchment DB4: Drainage to B4

Runoff = 1.80 cfs @ 12.24 hrs,  Volume= 0.168 af,  Depth> 1.02"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.32"

Area (sf) CN Description
86,400 74 >75% Grass cover, Good, HSG C
86,400 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.5 250 0.1200 0.29 Sheet Flow, Tc-DB4

Grass: Dense   n= 0.240   P2= 3.20"
1.5 110 0.0300 1.21 Shallow Concentrated Flow, Tc-DB4-2

Short Grass Pasture   Kv= 7.0 fps
16.0 360 Total
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Summary for Reach 1R: Wetlands/Swale

Inflow Area = 12.470 ac, 2.77% Impervious,  Inflow Depth > 0.49"    for  2-Year event
Inflow = 2.14 cfs @ 12.49 hrs,  Volume= 0.512 af
Outflow = 1.97 cfs @ 12.80 hrs,  Volume= 0.501 af,  Atten= 8%,  Lag= 18.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.18 fps,  Min. Travel Time= 9.1 min
Avg. Velocity = 0.85 fps,  Avg. Travel Time= 12.7 min

Peak Storage= 1,078 cf @ 12.65 hrs
Average Depth at Peak Storage= 0.10'
Bank-Full Depth= 2.00'  Flow Area= 146.7 sf,  Capacity= 1,259.44 cfs

110.00'  x  2.00'  deep Parabolic Channel,  n= 0.035
Length= 645.0'   Slope= 0.0279 '/'
Inlet Invert= 284.00',  Outlet Invert= 266.00'

‡
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Summary for Reach 2R: Wetlands/Swale

Inflow Area = 13.113 ac, 9.38% Impervious,  Inflow Depth > 0.76"    for  2-Year event
Inflow = 3.47 cfs @ 12.45 hrs,  Volume= 0.836 af
Outflow = 3.04 cfs @ 12.89 hrs,  Volume= 0.806 af,  Atten= 12%,  Lag= 26.2 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.76 fps,  Min. Travel Time= 15.3 min
Avg. Velocity = 0.54 fps,  Avg. Travel Time= 21.5 min

Peak Storage= 2,791 cf @ 12.63 hrs
Average Depth at Peak Storage= 0.10'
Bank-Full Depth= 1.00'  Flow Area= 120.0 sf,  Capacity= 415.63 cfs

180.00'  x  1.00'  deep Parabolic Channel,  n= 0.035
Length= 700.0'   Slope= 0.0114 '/'
Inlet Invert= 274.00',  Outlet Invert= 266.00'

‡



NTE Connecticut
Type III 24-hr  2-Year Rainfall=3.32"Proposed Drainage-Revised

  Printed  1/17/2019Prepared by Killingly Engineering Associates, LLC
Page 12HydroCAD® 10.00  s/n 07240  © 2011 HydroCAD Software Solutions LLC

Summary for Reach 3R: Wetland/Swale to Offsite

Inflow Area = 32.253 ac, 13.15% Impervious,  Inflow Depth > 0.65"    for  2-Year event
Inflow = 5.70 cfs @ 12.70 hrs,  Volume= 1.736 af
Outflow = 5.05 cfs @ 13.37 hrs,  Volume= 1.648 af,  Atten= 11%,  Lag= 40.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.53 fps,  Min. Travel Time= 20.0 min
Avg. Velocity = 0.41 fps,  Avg. Travel Time= 25.9 min

Peak Storage= 6,055 cf @ 13.04 hrs
Average Depth at Peak Storage= 0.12'
Bank-Full Depth= 1.00'  Flow Area= 233.3 sf,  Capacity= 517.60 cfs

350.00'  x  1.00'  deep Parabolic Channel,  n= 0.035
Length= 640.0'   Slope= 0.0047 '/'
Inlet Invert= 266.00',  Outlet Invert= 263.00'

‡
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Summary for Reach 4R: Peak at Boundary

Inflow Area = 44.724 ac, 10.25% Impervious,  Inflow Depth > 0.58"    for  2-Year event
Inflow = 6.51 cfs @ 13.32 hrs,  Volume= 2.149 af
Outflow = 6.51 cfs @ 13.32 hrs,  Volume= 2.149 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Pond 1P: Basin 1

Inflow Area = 3.730 ac, 9.27% Impervious,  Inflow Depth > 1.16"    for  2-Year event
Inflow = 3.16 cfs @ 12.31 hrs,  Volume= 0.361 af
Outflow = 0.64 cfs @ 13.44 hrs,  Volume= 0.200 af,  Atten= 80%,  Lag= 67.8 min
Primary = 0.64 cfs @ 13.44 hrs,  Volume= 0.200 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 274.60' @ 13.44 hrs   Surf.Area= 5,002 sf   Storage= 8,552 cf
Flood Elev= 278.00'   Surf.Area= 7,415 sf   Storage= 29,355 cf

Plug-Flow detention time= 184.5 min calculated for 0.199 af (55% of inflow)
Center-of-Mass det. time= 103.9 min ( 927.9 - 824.0 )

Volume Invert Avail.Storage Storage Description
#1 272.00' 29,355 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

272.00 1,000 0 0
274.00 4,650 5,650 5,650
276.00 5,820 10,470 16,120
278.00 7,415 13,235 29,355

Device Routing     Invert Outlet Devices
#1 Primary 274.00' 12.0"  Round Culvert   

L= 30.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 274.00' / 274.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Secondary 277.00' 12.0' long  x 12.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.57  2.62  2.70  2.67  2.66  2.67  2.66  2.64   

Primary OutFlow  Max=0.64 cfs @ 13.44 hrs  HW=274.60'   (Free Discharge)
1=Culvert  (Barrel Controls 0.64 cfs @ 1.87 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=272.00'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 2P: Basin 2P

Inflow Area = 7.223 ac, 17.03% Impervious,  Inflow Depth > 1.21"    for  2-Year event
Inflow = 6.69 cfs @ 12.24 hrs,  Volume= 0.730 af
Outflow = 2.01 cfs @ 12.77 hrs,  Volume= 0.548 af,  Atten= 70%,  Lag= 31.4 min
Primary = 2.01 cfs @ 12.77 hrs,  Volume= 0.548 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 278.55' @ 12.77 hrs   Surf.Area= 6,559 sf   Storage= 12,400 cf

Plug-Flow detention time= 132.3 min calculated for 0.548 af (75% of inflow)
Center-of-Mass det. time= 63.4 min ( 898.5 - 835.2 )

Volume Invert Avail.Storage Storage Description
#1 275.00' 22,943 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

275.00 1,090 0 0
277.00 3,440 4,530 4,530
277.50 4,066 1,877 6,407
278.00 6,000 2,517 8,923
280.00 8,020 14,020 22,943

Device Routing     Invert Outlet Devices
#1 Secondary 279.50' 24.0' long  x 7.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.42  2.53  2.70  2.69  2.68  2.67  2.66  2.65  2.65  2.65  
2.66  2.65  2.66  2.67  2.69  2.71  2.76   

#2 Primary 277.50' 6.0"  Round Culvert X 3.00   
L= 15.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 277.50' / 277.50'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

Primary OutFlow  Max=2.01 cfs @ 12.77 hrs  HW=278.55'   (Free Discharge)
2=Culvert  (Inlet Controls 2.01 cfs @ 3.41 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=275.00'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 3P: Basin 3P

Inflow Area = 8.300 ac, 36.27% Impervious,  Inflow Depth > 1.38"    for  2-Year event
Inflow = 11.08 cfs @ 12.20 hrs,  Volume= 0.953 af
Outflow = 0.98 cfs @ 14.24 hrs,  Volume= 0.476 af,  Atten= 91%,  Lag= 122.2 min
Primary = 0.98 cfs @ 14.24 hrs,  Volume= 0.476 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 276.44' @ 14.24 hrs   Surf.Area= 21,435 sf   Storage= 25,119 cf

Plug-Flow detention time= 221.5 min calculated for 0.474 af (50% of inflow)
Center-of-Mass det. time= 138.6 min ( 947.1 - 808.5 )

Volume Invert Avail.Storage Storage Description
#1 272.00' 6,413 cf Custom Stage Data (Prismatic) Listed below (Recalc)

16,032 cf Overall  x 40.0% Voids
#2 274.50' 77,837 cf Custom Stage Data (Prismatic) Listed below (Recalc)

84,250 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

272.00 8,016 0 0
274.00 8,016 16,032 16,032

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

274.50 4,205 0 0
275.00 7,438 2,911 2,911
276.00 12,723 10,081 12,991
278.00 15,906 28,629 41,620
280.00 20,311 36,217 77,837

Device Routing     Invert Outlet Devices
#1 Secondary 279.00' 16.0' long  x 16.0' breadth Broad-Crested Rectangular Weir   

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

#2 Primary 277.50' 8.0"  Round Culvert   L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 277.50' / 275.00'   S= 0.1250 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#3 Primary 276.00' 10.0"  Round Culvert   
L= 32.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 276.00' / 275.00'   S= 0.0313 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.55 sf   

#4 Primary 273.00' 4.0"  Round Culvert   L= 52.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 272.50' / 273.00'   S= -0.0096 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.09 sf   
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Primary OutFlow  Max=0.98 cfs @ 14.24 hrs  HW=276.44'   (Free Discharge)
2=Culvert  ( Controls 0.00 cfs)
3=Culvert  (Inlet Controls 0.52 cfs @ 1.78 fps)
4=Culvert  (Outlet Controls 0.46 cfs @ 5.29 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=272.00'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond B1: Retention

Inflow Area = 1.108 ac, 0.00% Impervious,  Inflow Depth > 1.02"    for  2-Year event
Inflow = 1.10 cfs @ 12.19 hrs,  Volume= 0.094 af
Outflow = 0.47 cfs @ 12.55 hrs,  Volume= 0.089 af,  Atten= 58%,  Lag= 21.8 min
Primary = 0.47 cfs @ 12.55 hrs,  Volume= 0.089 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 315.14' @ 12.55 hrs   Surf.Area= 5,089 sf   Storage= 975 cf

Plug-Flow detention time= 36.7 min calculated for 0.089 af (95% of inflow)
Center-of-Mass det. time= 18.5 min ( 840.2 - 821.7 )

Volume Invert Avail.Storage Storage Description
#1 315.00' 19,555 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 312.00' 384 cf Custom Stage Data (Prismatic) Listed below (Recalc)

960 cf Overall  x 40.0% Voids
19,939 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

315.00 3,590 0 0
316.00 10,660 7,125 7,125
317.00 14,200 12,430 19,555

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

312.00 480 0 0
314.00 480 960 960

Device Routing     Invert Outlet Devices
#1 Primary 316.50' 10.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   

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

#2 Primary 313.00' 4.0"  Round Culvert   
L= 115.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 313.00' / 300.00'   S= 0.1130 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.09 sf   

Primary OutFlow  Max=0.47 cfs @ 12.55 hrs  HW=315.14'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
2=Culvert  (Inlet Controls 0.47 cfs @ 5.35 fps)
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Summary for Pond B4: Basin B4

Inflow Area = 1.983 ac, 0.00% Impervious,  Inflow Depth > 1.02"    for  2-Year event
Inflow = 1.80 cfs @ 12.24 hrs,  Volume= 0.168 af
Outflow = 0.19 cfs @ 14.40 hrs,  Volume= 0.129 af,  Atten= 90%,  Lag= 129.8 min
Primary = 0.19 cfs @ 14.40 hrs,  Volume= 0.129 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 321.56' @ 14.40 hrs   Surf.Area= 6,451 sf   Storage= 3,437 cf

Plug-Flow detention time= 184.2 min calculated for 0.128 af (76% of inflow)
Center-of-Mass det. time= 125.0 min ( 949.2 - 824.2 )

Volume Invert Avail.Storage Storage Description
#1 318.00' 360 cf Custom Stage Data (Prismatic) Listed below (Recalc)

900 cf Overall  x 40.0% Voids
#2 321.00' 27,168 cf Custom Stage Data (Prismatic) Listed below (Recalc)

27,528 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

318.00 300 0 0
321.00 300 900 900

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

321.00 4,850 0 0
322.00 7,175 6,013 6,013
324.00 13,980 21,155 27,168

Device Routing     Invert Outlet Devices
#1 Primary 318.00' 3.0"  Round Culvert   

L= 150.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 318.00' / 315.12'   S= 0.0192 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.05 sf   

#2 Primary 323.00' 30.0' long  x 40.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=0.19 cfs @ 14.40 hrs  HW=321.56'   (Free Discharge)
1=Culvert  (Barrel Controls 0.19 cfs @ 3.82 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond CB: CB-3

Inflow Area = 1.983 ac, 0.00% Impervious,  Inflow Depth > 0.78"    for  2-Year event
Inflow = 0.19 cfs @ 14.40 hrs,  Volume= 0.129 af
Outflow = 0.19 cfs @ 14.40 hrs,  Volume= 0.129 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.19 cfs @ 14.40 hrs,  Volume= 0.129 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 315.32' @ 14.40 hrs
Flood Elev= 321.00'

Device Routing     Invert Outlet Devices
#1 Primary 315.12' 15.0"  Round Culvert   

L= 650.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 315.12' / 277.00'   S= 0.0586 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=0.18 cfs @ 14.40 hrs  HW=315.32'   (Free Discharge)
1=Culvert  (Inlet Controls 0.18 cfs @ 1.50 fps)
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Summary for Subcatchment 1S: Overland to Wetland 1

Runoff = 8.28 cfs @ 12.40 hrs,  Volume= 0.959 af,  Depth> 1.32"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.16"

Area (ac) CN Description
* 2.110 77 Woods, Good, HSG D (wetlands)

6.120 55 Woods, Good, HSG B
0.510 61 >75% Grass cover, Good, HSG B
8.740 61 Weighted Average
8.740 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
23.9 250 0.0960 0.17 Sheet Flow, Tc-1S-1

Woods: Light underbrush   n= 0.400   P2= 3.20"
2.1 270 0.1920 2.19 Shallow Concentrated Flow, Tc-1S-2

Woodland   Kv= 5.0 fps
26.0 520 Total
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Summary for Subcatchment 1S': Drainage to 1P

Runoff = 5.75 cfs @ 12.29 hrs,  Volume= 0.577 af,  Depth> 2.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.16"

Area (sf) CN Description
89,580 74 >75% Grass cover, Good, HSG C

* 9,550 87 Crushed stone, HSG C
15,070 98 Paved parking, HSG C

114,200 78 Weighted Average
99,130 86.80% Pervious Area
15,070 13.20% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.5 250 0.1200 0.29 Sheet Flow, Tc-1a

Grass: Dense   n= 0.240   P2= 3.20"
6.5 480 0.0310 1.23 Shallow Concentrated Flow, Tc-1a-2

Short Grass Pasture   Kv= 7.0 fps
0.1 106 0.1200 19.75 24.24 Pipe Channel, HDPE from CB-9

15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  

21.1 836 Total
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Summary for Subcatchment 2S: Overland to Wetland 2

Runoff = 9.74 cfs @ 12.17 hrs,  Volume= 0.788 af,  Depth> 1.61"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.16"

Area (ac) CN Description
* 2.400 77 Woods, Good, HSG D (wetlands)

0.590 61 >75% Grass cover, Good, HSG B
2.900 55 Woods, Good, HSG B
5.890 65 Weighted Average
5.890 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.0 75 0.0600 0.11 Sheet Flow, Tc-2s

Woods: Light underbrush   n= 0.400   P2= 3.20"
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Summary for Subcatchment 2S': Drainage to Basin

Runoff = 13.35 cfs @ 12.24 hrs,  Volume= 1.234 af,  Depth> 2.82"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.16"

Area (ac) CN Description
* 1.900 61 >75% Grass cover, Good, HSG B (fill slopes)
* 2.110 87 Crushed Stone, HSG C

1.230 98 Paved parking, HSG C
5.240 80 Weighted Average
4.010 76.53% Pervious Area
1.230 23.47% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.0 589 0.0150 0.58 Lag/CN Method, Tc-2S'
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Summary for Subcatchment 3S: Drainage Area to Basin

Runoff = 22.72 cfs @ 12.20 hrs,  Volume= 1.956 af,  Depth> 2.83"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.16"

Area (ac) CN Description
* 3.010 98 Impervious roof & pavement
* 3.900 72 Crushed Stone surface, HSG B

1.390 61 >75% Grass cover, Good, HSG B
8.300 80 Weighted Average
5.290 63.73% Pervious Area
3.010 36.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.1 560 0.0200 0.66 Lag/CN Method, Tc-1
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Summary for Subcatchment 3S': Overland to Wetland 2

Runoff = 11.84 cfs @ 12.37 hrs,  Volume= 1.314 af,  Depth> 1.45"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.16"

Area (ac) CN Description
* 3.920 77 Woods, Good, HSG D (wetlands)
* 0.270 61 >75% Grass cover, Good, HSG B (fill slopes)

6.650 55 Woods, Good, HSG B
10.840 63 Weighted Average
10.840 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
23.3 300 0.1460 0.21 Sheet Flow, Tc 3S-1

Woods: Light underbrush   n= 0.400   P2= 3.20"
1.2 115 0.0950 1.54 Shallow Concentrated Flow, Tc 3S-2

Woodland   Kv= 5.0 fps
24.5 415 Total
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Summary for Subcatchment DB1: Drainage to Basin B1

Runoff = 2.56 cfs @ 12.18 hrs,  Volume= 0.213 af,  Depth> 2.31"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.16"

Area (sf) CN Description
48,285 74 >75% Grass cover, Good, HSG C
48,285 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.7 225 0.1350 0.29 Sheet Flow, Tc-B1

Grass: Dense   n= 0.240   P2= 3.20"
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Summary for Subcatchment DB4: Drainage to B4

Runoff = 4.24 cfs @ 12.22 hrs,  Volume= 0.381 af,  Depth> 2.30"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.16"

Area (sf) CN Description
86,400 74 >75% Grass cover, Good, HSG C
86,400 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.5 250 0.1200 0.29 Sheet Flow, Tc-DB4

Grass: Dense   n= 0.240   P2= 3.20"
1.5 110 0.0300 1.21 Shallow Concentrated Flow, Tc-DB4-2

Short Grass Pasture   Kv= 7.0 fps
16.0 360 Total
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Summary for Reach 1R: Wetlands/Swale

Inflow Area = 12.470 ac, 2.77% Impervious,  Inflow Depth > 1.51"    for  10-Year event
Inflow = 10.07 cfs @ 12.45 hrs,  Volume= 1.573 af
Outflow = 9.74 cfs @ 12.62 hrs,  Volume= 1.557 af,  Atten= 3%,  Lag= 10.2 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.93 fps,  Min. Travel Time= 5.6 min
Avg. Velocity = 1.10 fps,  Avg. Travel Time= 9.8 min

Peak Storage= 3,265 cf @ 12.52 hrs
Average Depth at Peak Storage= 0.21'
Bank-Full Depth= 2.00'  Flow Area= 146.7 sf,  Capacity= 1,259.44 cfs

110.00'  x  2.00'  deep Parabolic Channel,  n= 0.035
Length= 645.0'   Slope= 0.0279 '/'
Inlet Invert= 284.00',  Outlet Invert= 266.00'

‡
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Summary for Reach 2R: Wetlands/Swale

Inflow Area = 13.113 ac, 9.38% Impervious,  Inflow Depth > 1.82"    for  10-Year event
Inflow = 14.76 cfs @ 12.42 hrs,  Volume= 1.985 af
Outflow = 12.81 cfs @ 12.67 hrs,  Volume= 1.948 af,  Atten= 13%,  Lag= 15.2 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.19 fps,  Min. Travel Time= 9.8 min
Avg. Velocity = 0.64 fps,  Avg. Travel Time= 18.3 min

Peak Storage= 7,576 cf @ 12.51 hrs
Average Depth at Peak Storage= 0.20'
Bank-Full Depth= 1.00'  Flow Area= 120.0 sf,  Capacity= 415.63 cfs

180.00'  x  1.00'  deep Parabolic Channel,  n= 0.035
Length= 700.0'   Slope= 0.0114 '/'
Inlet Invert= 274.00',  Outlet Invert= 266.00'

‡
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Summary for Reach 3R: Wetland/Swale to Offsite

Inflow Area = 32.253 ac, 13.15% Impervious,  Inflow Depth > 1.74"    for  10-Year event
Inflow = 24.16 cfs @ 12.61 hrs,  Volume= 4.667 af
Outflow = 22.44 cfs @ 12.94 hrs,  Volume= 4.549 af,  Atten= 7%,  Lag= 19.6 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.84 fps,  Min. Travel Time= 12.6 min
Avg. Velocity = 0.50 fps,  Avg. Travel Time= 21.2 min

Peak Storage= 17,021 cf @ 12.73 hrs
Average Depth at Peak Storage= 0.24'
Bank-Full Depth= 1.00'  Flow Area= 233.3 sf,  Capacity= 517.60 cfs

350.00'  x  1.00'  deep Parabolic Channel,  n= 0.035
Length= 640.0'   Slope= 0.0047 '/'
Inlet Invert= 266.00',  Outlet Invert= 263.00'

‡
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Summary for Reach 4R: Peak at Boundary

Inflow Area = 44.724 ac, 10.25% Impervious,  Inflow Depth > 1.64"    for  10-Year event
Inflow = 29.94 cfs @ 12.88 hrs,  Volume= 6.106 af
Outflow = 29.94 cfs @ 12.88 hrs,  Volume= 6.106 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Pond 1P: Basin 1

Inflow Area = 3.730 ac, 9.27% Impervious,  Inflow Depth > 2.53"    for  10-Year event
Inflow = 6.25 cfs @ 12.30 hrs,  Volume= 0.785 af
Outflow = 2.55 cfs @ 12.77 hrs,  Volume= 0.614 af,  Atten= 59%,  Lag= 28.4 min
Primary = 2.55 cfs @ 12.77 hrs,  Volume= 0.614 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 275.44' @ 12.77 hrs   Surf.Area= 5,494 sf   Storage= 12,970 cf
Flood Elev= 278.00'   Surf.Area= 7,415 sf   Storage= 29,355 cf

Plug-Flow detention time= 116.4 min calculated for 0.614 af (78% of inflow)
Center-of-Mass det. time= 63.2 min ( 880.1 - 816.8 )

Volume Invert Avail.Storage Storage Description
#1 272.00' 29,355 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

272.00 1,000 0 0
274.00 4,650 5,650 5,650
276.00 5,820 10,470 16,120
278.00 7,415 13,235 29,355

Device Routing     Invert Outlet Devices
#1 Primary 274.00' 12.0"  Round Culvert   

L= 30.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 274.00' / 274.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Secondary 277.00' 12.0' long  x 12.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.57  2.62  2.70  2.67  2.66  2.67  2.66  2.64   

Primary OutFlow  Max=2.55 cfs @ 12.77 hrs  HW=275.44'   (Free Discharge)
1=Culvert  (Barrel Controls 2.55 cfs @ 3.25 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=272.00'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 2P: Basin 2P

Inflow Area = 7.223 ac, 17.03% Impervious,  Inflow Depth > 2.31"    for  10-Year event
Inflow = 13.53 cfs @ 12.24 hrs,  Volume= 1.388 af
Outflow = 9.37 cfs @ 12.44 hrs,  Volume= 1.197 af,  Atten= 31%,  Lag= 12.4 min
Primary = 3.15 cfs @ 12.44 hrs,  Volume= 1.034 af
Secondary = 6.23 cfs @ 12.44 hrs,  Volume= 0.163 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 279.72' @ 12.44 hrs   Surf.Area= 7,741 sf   Storage= 20,768 cf

Plug-Flow detention time= 99.9 min calculated for 1.193 af (86% of inflow)
Center-of-Mass det. time= 57.2 min ( 865.8 - 808.6 )

Volume Invert Avail.Storage Storage Description
#1 275.00' 22,943 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

275.00 1,090 0 0
277.00 3,440 4,530 4,530
277.50 4,066 1,877 6,407
278.00 6,000 2,517 8,923
280.00 8,020 14,020 22,943

Device Routing     Invert Outlet Devices
#1 Secondary 279.50' 24.0' long  x 7.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.42  2.53  2.70  2.69  2.68  2.67  2.66  2.65  2.65  2.65  
2.66  2.65  2.66  2.67  2.69  2.71  2.76   

#2 Primary 277.50' 6.0"  Round Culvert X 3.00   
L= 15.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 277.50' / 277.50'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

Primary OutFlow  Max=3.14 cfs @ 12.44 hrs  HW=279.72'   (Free Discharge)
2=Culvert  (Inlet Controls 3.14 cfs @ 5.34 fps)

Secondary OutFlow  Max=6.13 cfs @ 12.44 hrs  HW=279.72'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 6.13 cfs @ 1.15 fps)
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Summary for Pond 3P: Basin 3P

Inflow Area = 8.300 ac, 36.27% Impervious,  Inflow Depth > 2.83"    for  10-Year event
Inflow = 22.72 cfs @ 12.20 hrs,  Volume= 1.956 af
Outflow = 3.39 cfs @ 12.98 hrs,  Volume= 1.405 af,  Atten= 85%,  Lag= 46.9 min
Primary = 3.39 cfs @ 12.98 hrs,  Volume= 1.405 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 277.88' @ 12.98 hrs   Surf.Area= 23,727 sf   Storage= 46,100 cf

Plug-Flow detention time= 183.7 min calculated for 1.405 af (72% of inflow)
Center-of-Mass det. time= 120.0 min ( 912.3 - 792.3 )

Volume Invert Avail.Storage Storage Description
#1 272.00' 6,413 cf Custom Stage Data (Prismatic) Listed below (Recalc)

16,032 cf Overall  x 40.0% Voids
#2 274.50' 77,837 cf Custom Stage Data (Prismatic) Listed below (Recalc)

84,250 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

272.00 8,016 0 0
274.00 8,016 16,032 16,032

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

274.50 4,205 0 0
275.00 7,438 2,911 2,911
276.00 12,723 10,081 12,991
278.00 15,906 28,629 41,620
280.00 20,311 36,217 77,837

Device Routing     Invert Outlet Devices
#1 Secondary 279.00' 16.0' long  x 16.0' breadth Broad-Crested Rectangular Weir   

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

#2 Primary 277.50' 8.0"  Round Culvert   L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 277.50' / 275.00'   S= 0.1250 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#3 Primary 276.00' 10.0"  Round Culvert   
L= 32.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 276.00' / 275.00'   S= 0.0313 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.55 sf   

#4 Primary 273.00' 4.0"  Round Culvert   L= 52.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 272.50' / 273.00'   S= -0.0096 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.09 sf   
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Primary OutFlow  Max=3.39 cfs @ 12.98 hrs  HW=277.88'   (Free Discharge)
2=Culvert  (Inlet Controls 0.34 cfs @ 1.65 fps)
3=Culvert  (Inlet Controls 2.51 cfs @ 4.59 fps)
4=Culvert  (Outlet Controls 0.55 cfs @ 6.30 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=272.00'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond B1: Retention

Inflow Area = 1.108 ac, 0.00% Impervious,  Inflow Depth > 2.31"    for  10-Year event
Inflow = 2.56 cfs @ 12.18 hrs,  Volume= 0.213 af
Outflow = 0.51 cfs @ 12.77 hrs,  Volume= 0.208 af,  Atten= 80%,  Lag= 35.1 min
Primary = 0.51 cfs @ 12.77 hrs,  Volume= 0.208 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 315.53' @ 12.77 hrs   Surf.Area= 7,844 sf   Storage= 3,307 cf

Plug-Flow detention time= 63.3 min calculated for 0.208 af (98% of inflow)
Center-of-Mass det. time= 54.2 min ( 857.7 - 803.6 )

Volume Invert Avail.Storage Storage Description
#1 315.00' 19,555 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 312.00' 384 cf Custom Stage Data (Prismatic) Listed below (Recalc)

960 cf Overall  x 40.0% Voids
19,939 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

315.00 3,590 0 0
316.00 10,660 7,125 7,125
317.00 14,200 12,430 19,555

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

312.00 480 0 0
314.00 480 960 960

Device Routing     Invert Outlet Devices
#1 Primary 316.50' 10.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   

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

#2 Primary 313.00' 4.0"  Round Culvert   
L= 115.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 313.00' / 300.00'   S= 0.1130 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.09 sf   

Primary OutFlow  Max=0.51 cfs @ 12.77 hrs  HW=315.53'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
2=Culvert  (Inlet Controls 0.51 cfs @ 5.85 fps)
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Summary for Pond B4: Basin B4

Inflow Area = 1.983 ac, 0.00% Impervious,  Inflow Depth > 2.30"    for  10-Year event
Inflow = 4.24 cfs @ 12.22 hrs,  Volume= 0.381 af
Outflow = 0.20 cfs @ 16.42 hrs,  Volume= 0.154 af,  Atten= 95%,  Lag= 251.8 min
Primary = 0.20 cfs @ 16.42 hrs,  Volume= 0.154 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 322.53' @ 16.42 hrs   Surf.Area= 9,264 sf   Storage= 10,616 cf

Plug-Flow detention time= 202.7 min calculated for 0.154 af (41% of inflow)
Center-of-Mass det. time= 114.2 min ( 920.3 - 806.1 )

Volume Invert Avail.Storage Storage Description
#1 318.00' 360 cf Custom Stage Data (Prismatic) Listed below (Recalc)

900 cf Overall  x 40.0% Voids
#2 321.00' 27,168 cf Custom Stage Data (Prismatic) Listed below (Recalc)

27,528 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

318.00 300 0 0
321.00 300 900 900

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

321.00 4,850 0 0
322.00 7,175 6,013 6,013
324.00 13,980 21,155 27,168

Device Routing     Invert Outlet Devices
#1 Primary 318.00' 3.0"  Round Culvert   

L= 150.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 318.00' / 315.12'   S= 0.0192 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.05 sf   

#2 Primary 323.00' 30.0' long  x 40.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=0.20 cfs @ 16.42 hrs  HW=322.53'   (Free Discharge)
1=Culvert  (Barrel Controls 0.20 cfs @ 4.10 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond CB: CB-3

Inflow Area = 1.983 ac, 0.00% Impervious,  Inflow Depth > 0.93"    for  10-Year event
Inflow = 0.20 cfs @ 16.42 hrs,  Volume= 0.154 af
Outflow = 0.20 cfs @ 16.42 hrs,  Volume= 0.154 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.20 cfs @ 16.42 hrs,  Volume= 0.154 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 315.32' @ 16.42 hrs
Flood Elev= 321.00'

Device Routing     Invert Outlet Devices
#1 Primary 315.12' 15.0"  Round Culvert   

L= 650.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 315.12' / 277.00'   S= 0.0586 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=0.20 cfs @ 16.42 hrs  HW=315.32'   (Free Discharge)
1=Culvert  (Inlet Controls 0.20 cfs @ 1.53 fps)
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Summary for Subcatchment 1S: Overland to Wetland 1

Runoff = 21.34 cfs @ 12.38 hrs,  Volume= 2.344 af,  Depth> 3.22"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.09"

Area (ac) CN Description
* 2.110 77 Woods, Good, HSG D (wetlands)

6.120 55 Woods, Good, HSG B
0.510 61 >75% Grass cover, Good, HSG B
8.740 61 Weighted Average
8.740 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
23.9 250 0.0960 0.17 Sheet Flow, Tc-1S-1

Woods: Light underbrush   n= 0.400   P2= 3.20"
2.1 270 0.1920 2.19 Shallow Concentrated Flow, Tc-1S-2

Woodland   Kv= 5.0 fps
26.0 520 Total
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Summary for Subcatchment 1S': Drainage to 1P

Runoff = 10.98 cfs @ 12.29 hrs,  Volume= 1.119 af,  Depth> 5.12"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.09"

Area (sf) CN Description
89,580 74 >75% Grass cover, Good, HSG C

* 9,550 87 Crushed stone, HSG C
15,070 98 Paved parking, HSG C

114,200 78 Weighted Average
99,130 86.80% Pervious Area
15,070 13.20% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.5 250 0.1200 0.29 Sheet Flow, Tc-1a

Grass: Dense   n= 0.240   P2= 3.20"
6.5 480 0.0310 1.23 Shallow Concentrated Flow, Tc-1a-2

Short Grass Pasture   Kv= 7.0 fps
0.1 106 0.1200 19.75 24.24 Pipe Channel, HDPE from CB-9

15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  

21.1 836 Total
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Summary for Subcatchment 2S: Overland to Wetland 2

Runoff = 22.94 cfs @ 12.16 hrs,  Volume= 1.804 af,  Depth> 3.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.09"

Area (ac) CN Description
* 2.400 77 Woods, Good, HSG D (wetlands)

0.590 61 >75% Grass cover, Good, HSG B
2.900 55 Woods, Good, HSG B
5.890 65 Weighted Average
5.890 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.0 75 0.0600 0.11 Sheet Flow, Tc-2s

Woods: Light underbrush   n= 0.400   P2= 3.20"
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Summary for Subcatchment 2S': Drainage to Basin

Runoff = 24.81 cfs @ 12.23 hrs,  Volume= 2.340 af,  Depth> 5.36"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.09"

Area (ac) CN Description
* 1.900 61 >75% Grass cover, Good, HSG B (fill slopes)
* 2.110 87 Crushed Stone, HSG C

1.230 98 Paved parking, HSG C
5.240 80 Weighted Average
4.010 76.53% Pervious Area
1.230 23.47% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.0 589 0.0150 0.58 Lag/CN Method, Tc-2S'
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Summary for Subcatchment 3S: Drainage Area to Basin

Runoff = 42.19 cfs @ 12.19 hrs,  Volume= 3.710 af,  Depth> 5.36"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.09"

Area (ac) CN Description
* 3.010 98 Impervious roof & pavement
* 3.900 72 Crushed Stone surface, HSG B

1.390 61 >75% Grass cover, Good, HSG B
8.300 80 Weighted Average
5.290 63.73% Pervious Area
3.010 36.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.1 560 0.0200 0.66 Lag/CN Method, Tc-1
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Summary for Subcatchment 3S': Overland to Wetland 2

Runoff = 29.09 cfs @ 12.35 hrs,  Volume= 3.105 af,  Depth> 3.44"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.09"

Area (ac) CN Description
* 3.920 77 Woods, Good, HSG D (wetlands)
* 0.270 61 >75% Grass cover, Good, HSG B (fill slopes)

6.650 55 Woods, Good, HSG B
10.840 63 Weighted Average
10.840 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
23.3 300 0.1460 0.21 Sheet Flow, Tc 3S-1

Woods: Light underbrush   n= 0.400   P2= 3.20"
1.2 115 0.0950 1.54 Shallow Concentrated Flow, Tc 3S-2

Woodland   Kv= 5.0 fps
24.5 415 Total
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Summary for Subcatchment DB1: Drainage to Basin B1

Runoff = 5.20 cfs @ 12.17 hrs,  Volume= 0.432 af,  Depth> 4.68"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.09"

Area (sf) CN Description
48,285 74 >75% Grass cover, Good, HSG C
48,285 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.7 225 0.1350 0.29 Sheet Flow, Tc-B1

Grass: Dense   n= 0.240   P2= 3.20"
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Summary for Subcatchment DB4: Drainage to B4

Runoff = 8.55 cfs @ 12.22 hrs,  Volume= 0.773 af,  Depth> 4.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.09"

Area (sf) CN Description
86,400 74 >75% Grass cover, Good, HSG C
86,400 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.5 250 0.1200 0.29 Sheet Flow, Tc-DB4

Grass: Dense   n= 0.240   P2= 3.20"
1.5 110 0.0300 1.21 Shallow Concentrated Flow, Tc-DB4-2

Short Grass Pasture   Kv= 7.0 fps
16.0 360 Total
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Summary for Reach 1R: Wetlands/Swale

Inflow Area = 12.470 ac, 2.77% Impervious,  Inflow Depth > 3.53"    for  100-Year event
Inflow = 25.52 cfs @ 12.39 hrs,  Volume= 3.668 af
Outflow = 24.98 cfs @ 12.51 hrs,  Volume= 3.639 af,  Atten= 2%,  Lag= 7.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.57 fps,  Min. Travel Time= 4.2 min
Avg. Velocity = 1.30 fps,  Avg. Travel Time= 8.3 min

Peak Storage= 6,280 cf @ 12.44 hrs
Average Depth at Peak Storage= 0.33'
Bank-Full Depth= 2.00'  Flow Area= 146.7 sf,  Capacity= 1,259.44 cfs

110.00'  x  2.00'  deep Parabolic Channel,  n= 0.035
Length= 645.0'   Slope= 0.0279 '/'
Inlet Invert= 284.00',  Outlet Invert= 266.00'

‡
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Summary for Reach 2R: Wetlands/Swale

Inflow Area = 13.113 ac, 9.38% Impervious,  Inflow Depth > 3.99"    for  100-Year event
Inflow = 44.01 cfs @ 12.22 hrs,  Volume= 4.363 af
Outflow = 38.53 cfs @ 12.43 hrs,  Volume= 4.313 af,  Atten= 12%,  Lag= 13.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.67 fps,  Min. Travel Time= 7.0 min
Avg. Velocity = 0.74 fps,  Avg. Travel Time= 15.8 min

Peak Storage= 16,296 cf @ 12.31 hrs
Average Depth at Peak Storage= 0.34'
Bank-Full Depth= 1.00'  Flow Area= 120.0 sf,  Capacity= 415.63 cfs

180.00'  x  1.00'  deep Parabolic Channel,  n= 0.035
Length= 700.0'   Slope= 0.0114 '/'
Inlet Invert= 274.00',  Outlet Invert= 266.00'

‡
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Summary for Reach 3R: Wetland/Swale to Offsite

Inflow Area = 32.253 ac, 13.15% Impervious,  Inflow Depth > 3.89"    for  100-Year event
Inflow = 85.13 cfs @ 12.44 hrs,  Volume= 10.464 af
Outflow = 76.59 cfs @ 12.69 hrs,  Volume= 10.294 af,  Atten= 10%,  Lag= 15.4 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.23 fps,  Min. Travel Time= 8.7 min
Avg. Velocity = 0.58 fps,  Avg. Travel Time= 18.3 min

Peak Storage= 39,835 cf @ 12.55 hrs
Average Depth at Peak Storage= 0.41'
Bank-Full Depth= 1.00'  Flow Area= 233.3 sf,  Capacity= 517.60 cfs

350.00'  x  1.00'  deep Parabolic Channel,  n= 0.035
Length= 640.0'   Slope= 0.0047 '/'
Inlet Invert= 266.00',  Outlet Invert= 263.00'

‡



NTE Connecticut
Type III 24-hr  100-Year Rainfall=8.09"Proposed Drainage-Revised

  Printed  1/17/2019Prepared by Killingly Engineering Associates, LLC
Page 51HydroCAD® 10.00  s/n 07240  © 2011 HydroCAD Software Solutions LLC

Summary for Reach 4R: Peak at Boundary

Inflow Area = 44.724 ac, 10.25% Impervious,  Inflow Depth > 3.74"    for  100-Year event
Inflow = 98.52 cfs @ 12.67 hrs,  Volume= 13.933 af
Outflow = 98.52 cfs @ 12.67 hrs,  Volume= 13.933 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Pond 1P: Basin 1

Inflow Area = 3.730 ac, 9.27% Impervious,  Inflow Depth > 4.91"    for  100-Year event
Inflow = 11.51 cfs @ 12.29 hrs,  Volume= 1.527 af
Outflow = 4.84 cfs @ 12.72 hrs,  Volume= 1.324 af,  Atten= 58%,  Lag= 25.9 min
Primary = 4.74 cfs @ 12.72 hrs,  Volume= 1.323 af
Secondary = 0.11 cfs @ 12.72 hrs,  Volume= 0.001 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 277.02' @ 12.72 hrs   Surf.Area= 6,631 sf   Storage= 22,454 cf
Flood Elev= 278.00'   Surf.Area= 7,415 sf   Storage= 29,355 cf

Plug-Flow detention time= 98.8 min calculated for 1.324 af (87% of inflow)
Center-of-Mass det. time= 55.2 min ( 876.7 - 821.5 )

Volume Invert Avail.Storage Storage Description
#1 272.00' 29,355 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

272.00 1,000 0 0
274.00 4,650 5,650 5,650
276.00 5,820 10,470 16,120
278.00 7,415 13,235 29,355

Device Routing     Invert Outlet Devices
#1 Primary 274.00' 12.0"  Round Culvert   

L= 30.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 274.00' / 274.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Secondary 277.00' 12.0' long  x 12.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.57  2.62  2.70  2.67  2.66  2.67  2.66  2.64   

Primary OutFlow  Max=4.73 cfs @ 12.72 hrs  HW=277.02'   (Free Discharge)
1=Culvert  (Inlet Controls 4.73 cfs @ 6.03 fps)

Secondary OutFlow  Max=0.06 cfs @ 12.72 hrs  HW=277.02'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.06 cfs @ 0.32 fps)
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Summary for Pond 2P: Basin 2P

Inflow Area = 7.223 ac, 17.03% Impervious,  Inflow Depth > 4.59"    for  100-Year event
Inflow = 25.01 cfs @ 12.23 hrs,  Volume= 2.764 af
Outflow = 24.63 cfs @ 12.27 hrs,  Volume= 2.559 af,  Atten= 1%,  Lag= 2.2 min
Primary = 3.35 cfs @ 12.27 hrs,  Volume= 1.619 af
Secondary = 21.28 cfs @ 12.27 hrs,  Volume= 0.941 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 279.99' @ 12.27 hrs   Surf.Area= 8,007 sf   Storage= 22,841 cf

Plug-Flow detention time= 69.9 min calculated for 2.551 af (92% of inflow)
Center-of-Mass det. time= 45.0 min ( 835.8 - 790.8 )

Volume Invert Avail.Storage Storage Description
#1 275.00' 22,943 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

275.00 1,090 0 0
277.00 3,440 4,530 4,530
277.50 4,066 1,877 6,407
278.00 6,000 2,517 8,923
280.00 8,020 14,020 22,943

Device Routing     Invert Outlet Devices
#1 Secondary 279.50' 24.0' long  x 7.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.42  2.53  2.70  2.69  2.68  2.67  2.66  2.65  2.65  2.65  
2.66  2.65  2.66  2.67  2.69  2.71  2.76   

#2 Primary 277.50' 6.0"  Round Culvert X 3.00   
L= 15.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 277.50' / 277.50'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

Primary OutFlow  Max=3.35 cfs @ 12.27 hrs  HW=279.98'   (Free Discharge)
2=Culvert  (Inlet Controls 3.35 cfs @ 5.68 fps)

Secondary OutFlow  Max=20.96 cfs @ 12.27 hrs  HW=279.98'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 20.96 cfs @ 1.81 fps)
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Summary for Pond 3P: Basin 3P

Inflow Area = 8.300 ac, 36.27% Impervious,  Inflow Depth > 5.36"    for  100-Year event
Inflow = 42.19 cfs @ 12.19 hrs,  Volume= 3.710 af
Outflow = 20.06 cfs @ 12.49 hrs,  Volume= 3.046 af,  Atten= 52%,  Lag= 17.9 min
Primary = 5.96 cfs @ 12.49 hrs,  Volume= 2.531 af
Secondary = 14.11 cfs @ 12.49 hrs,  Volume= 0.515 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 279.47' @ 12.49 hrs   Surf.Area= 27,167 sf   Storage= 73,859 cf

Plug-Flow detention time= 148.7 min calculated for 3.036 af (82% of inflow)
Center-of-Mass det. time= 100.7 min ( 878.0 - 777.3 )

Volume Invert Avail.Storage Storage Description
#1 272.00' 6,413 cf Custom Stage Data (Prismatic) Listed below (Recalc)

16,032 cf Overall  x 40.0% Voids
#2 274.50' 77,837 cf Custom Stage Data (Prismatic) Listed below (Recalc)

84,250 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

272.00 8,016 0 0
274.00 8,016 16,032 16,032

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

274.50 4,205 0 0
275.00 7,438 2,911 2,911
276.00 12,723 10,081 12,991
278.00 15,906 28,629 41,620
280.00 20,311 36,217 77,837

Device Routing     Invert Outlet Devices
#1 Secondary 279.00' 16.0' long  x 16.0' breadth Broad-Crested Rectangular Weir   

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

#2 Primary 277.50' 8.0"  Round Culvert   L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 277.50' / 275.00'   S= 0.1250 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#3 Primary 276.00' 10.0"  Round Culvert   
L= 32.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 276.00' / 275.00'   S= 0.0313 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.55 sf   

#4 Primary 273.00' 4.0"  Round Culvert   L= 52.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 272.50' / 273.00'   S= -0.0096 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.09 sf   
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Primary OutFlow  Max=5.96 cfs @ 12.49 hrs  HW=279.47'   (Free Discharge)
2=Culvert  (Inlet Controls 1.70 cfs @ 4.87 fps)
3=Culvert  (Inlet Controls 3.62 cfs @ 6.64 fps)
4=Culvert  (Outlet Controls 0.63 cfs @ 7.26 fps)

Secondary OutFlow  Max=13.98 cfs @ 12.49 hrs  HW=279.47'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 13.98 cfs @ 1.85 fps)
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Summary for Pond B1: Retention

Inflow Area = 1.108 ac, 0.00% Impervious,  Inflow Depth > 4.68"    for  100-Year event
Inflow = 5.20 cfs @ 12.17 hrs,  Volume= 0.432 af
Outflow = 0.57 cfs @ 13.22 hrs,  Volume= 0.408 af,  Atten= 89%,  Lag= 62.9 min
Primary = 0.57 cfs @ 13.22 hrs,  Volume= 0.408 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 316.08' @ 13.22 hrs   Surf.Area= 11,418 sf   Storage= 8,356 cf

Plug-Flow detention time= 149.2 min calculated for 0.408 af (94% of inflow)
Center-of-Mass det. time= 129.3 min ( 916.7 - 787.4 )

Volume Invert Avail.Storage Storage Description
#1 315.00' 19,555 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 312.00' 384 cf Custom Stage Data (Prismatic) Listed below (Recalc)

960 cf Overall  x 40.0% Voids
19,939 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

315.00 3,590 0 0
316.00 10,660 7,125 7,125
317.00 14,200 12,430 19,555

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

312.00 480 0 0
314.00 480 960 960

Device Routing     Invert Outlet Devices
#1 Primary 316.50' 10.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   

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

#2 Primary 313.00' 4.0"  Round Culvert   
L= 115.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 313.00' / 300.00'   S= 0.1130 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.09 sf   

Primary OutFlow  Max=0.57 cfs @ 13.22 hrs  HW=316.08'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
2=Culvert  (Inlet Controls 0.57 cfs @ 6.49 fps)
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Summary for Pond B4: Basin B4

Inflow Area = 1.983 ac, 0.00% Impervious,  Inflow Depth > 4.67"    for  100-Year event
Inflow = 8.55 cfs @ 12.22 hrs,  Volume= 0.773 af
Outflow = 2.90 cfs @ 12.65 hrs,  Volume= 0.423 af,  Atten= 66%,  Lag= 26.1 min
Primary = 2.90 cfs @ 12.65 hrs,  Volume= 0.423 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 323.10' @ 12.65 hrs   Surf.Area= 11,229 sf   Storage= 16,360 cf

Plug-Flow detention time= 141.0 min calculated for 0.423 af (55% of inflow)
Center-of-Mass det. time= 62.8 min ( 852.8 - 790.1 )

Volume Invert Avail.Storage Storage Description
#1 318.00' 360 cf Custom Stage Data (Prismatic) Listed below (Recalc)

900 cf Overall  x 40.0% Voids
#2 321.00' 27,168 cf Custom Stage Data (Prismatic) Listed below (Recalc)

27,528 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

318.00 300 0 0
321.00 300 900 900

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

321.00 4,850 0 0
322.00 7,175 6,013 6,013
324.00 13,980 21,155 27,168

Device Routing     Invert Outlet Devices
#1 Primary 318.00' 3.0"  Round Culvert   

L= 150.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 318.00' / 315.12'   S= 0.0192 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.05 sf   

#2 Primary 323.00' 30.0' long  x 40.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=2.87 cfs @ 12.65 hrs  HW=323.10'   (Free Discharge)
1=Culvert  (Barrel Controls 0.21 cfs @ 4.27 fps)
2=Broad-Crested Rectangular Weir  (Weir Controls 2.66 cfs @ 0.86 fps)
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Summary for Pond CB: CB-3

Inflow Area = 1.983 ac, 0.00% Impervious,  Inflow Depth > 2.56"    for  100-Year event
Inflow = 2.90 cfs @ 12.65 hrs,  Volume= 0.423 af
Outflow = 2.90 cfs @ 12.65 hrs,  Volume= 0.423 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.90 cfs @ 12.65 hrs,  Volume= 0.423 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 315.99' @ 12.65 hrs
Flood Elev= 321.00'

Device Routing     Invert Outlet Devices
#1 Primary 315.12' 15.0"  Round Culvert   

L= 650.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 315.12' / 277.00'   S= 0.0586 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=2.89 cfs @ 12.65 hrs  HW=315.99'   (Free Discharge)
1=Culvert  (Inlet Controls 2.89 cfs @ 3.17 fps)
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Summary for Subcatchment 4S: Drainage Area 2 - Off site East

Runoff = 1.13 cfs @ 12.20 hrs,  Volume= 0.102 af,  Depth> 0.72"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.32"

Area (sf) CN Description
22,565 55 Woods, Good, HSG B
52,200 74 >75% Grass cover, Good, HSG C
74,765 68 Weighted Average
74,765 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.1 250 0.0880 0.38 Sheet Flow, Tc 4S-1

Grass: Short   n= 0.150   P2= 3.32"
1.0 112 0.0710 1.87 Shallow Concentrated Flow, Tc 4s-2

Short Grass Pasture   Kv= 7.0 fps
12.1 362 Total
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Summary for Subcatchment 4S': Overland

Runoff = 0.10 cfs @ 12.48 hrs,  Volume= 0.018 af,  Depth> 0.24"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.32"

Area (sf) CN Description
39,244 55 Woods, Good, HSG B
39,244 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.9 205 0.1460 0.20 Sheet Flow, Tc-4S'

Woods: Light underbrush   n= 0.400   P2= 3.32"



NTE Connecticut
Type III 24-hr  2-Year Rainfall=3.32"Switchyard and off site Drainage

  Printed  1/17/2019Prepared by Killingly Engineering Associates, LLC
Page 4HydroCAD® 10.00  s/n 07240  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment 5S: Drainage Area 5 - Switchyard to Wetlands

Runoff = 2.51 cfs @ 12.92 hrs,  Volume= 0.459 af,  Depth> 0.70"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.32"

Area (ac) CN Description
* 0.810 98 Roof & Pavement

0.730 71 Meadow, non-grazed, HSG C
4.760 55 Woods, Good, HSG B

* 1.600 89 Crushed stone surface, HSG C
7.900 68 Weighted Average
7.090 89.75% Pervious Area
0.810 10.25% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
54.3 200 0.0300 0.06 Sheet Flow, Tc-4a

Woods: Dense underbrush   n= 0.800   P2= 3.32"
6.2 567 0.0920 1.52 Shallow Concentrated Flow, Tc-4B

Woodland   Kv= 5.0 fps
60.5 767 Total
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Summary for Reach OSE: Off Site East

Inflow Area = 2.617 ac, 0.00% Impervious,  Inflow Depth > 0.08"    for  2-Year event
Inflow = 0.10 cfs @ 12.48 hrs,  Volume= 0.018 af
Outflow = 0.10 cfs @ 12.48 hrs,  Volume= 0.018 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Pond 5P: Basin 4

Inflow Area = 7.900 ac, 10.25% Impervious,  Inflow Depth > 0.70"    for  2-Year event
Inflow = 2.51 cfs @ 12.92 hrs,  Volume= 0.459 af
Outflow = 0.53 cfs @ 15.66 hrs,  Volume= 0.175 af,  Atten= 79%,  Lag= 164.4 min
Primary = 0.53 cfs @ 15.66 hrs,  Volume= 0.175 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 309.41' @ 15.66 hrs   Surf.Area= 5,120 sf   Storage= 13,126 cf

Plug-Flow detention time= 242.0 min calculated for 0.175 af (38% of inflow)
Center-of-Mass det. time= 142.7 min ( 1,014.4 - 871.7 )

Volume Invert Avail.Storage Storage Description
#1 306.00' 16,268 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

306.00 2,580 0 0
308.00 4,064 6,644 6,644
310.00 5,560 9,624 16,268

Device Routing     Invert Outlet Devices
#1 Primary 309.00' 12.0"  Round Culvert   

L= 90.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 309.00' / 307.00'   S= 0.0222 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Secondary 309.50' 8.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.53 cfs @ 15.66 hrs  HW=309.41'   (Free Discharge)
1=Culvert  (Inlet Controls 0.53 cfs @ 1.72 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=306.00'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond B2: Retention

Inflow Area = 1.716 ac, 0.00% Impervious,  Inflow Depth > 0.72"    for  2-Year event
Inflow = 1.13 cfs @ 12.20 hrs,  Volume= 0.102 af
Outflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 313.46' @ 20.00 hrs   Surf.Area= 3,114 sf   Storage= 4,460 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 312.00' 6,150 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

312.00 2,990 0 0
314.00 3,160 6,150 6,150

Device Routing     Invert Outlet Devices
#1 Primary 313.50' 10.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   

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

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=312.00'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Subcatchment 4S: Drainage Area 2 - Off site East

Runoff = 3.15 cfs @ 12.18 hrs,  Volume= 0.261 af,  Depth> 1.83"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.16"

Area (sf) CN Description
22,565 55 Woods, Good, HSG B
52,200 74 >75% Grass cover, Good, HSG C
74,765 68 Weighted Average
74,765 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.1 250 0.0880 0.38 Sheet Flow, Tc 4S-1

Grass: Short   n= 0.150   P2= 3.32"
1.0 112 0.0710 1.87 Shallow Concentrated Flow, Tc 4s-2

Short Grass Pasture   Kv= 7.0 fps
12.1 362 Total
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Summary for Subcatchment 4S': Overland

Runoff = 0.65 cfs @ 12.28 hrs,  Volume= 0.071 af,  Depth> 0.94"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.16"

Area (sf) CN Description
39,244 55 Woods, Good, HSG B
39,244 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.9 205 0.1460 0.20 Sheet Flow, Tc-4S'

Woods: Light underbrush   n= 0.400   P2= 3.32"
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Summary for Subcatchment 5S: Drainage Area 5 - Switchyard to Wetlands

Runoff = 7.01 cfs @ 12.86 hrs,  Volume= 1.178 af,  Depth> 1.79"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.16"

Area (ac) CN Description
* 0.810 98 Roof & Pavement

0.730 71 Meadow, non-grazed, HSG C
4.760 55 Woods, Good, HSG B

* 1.600 89 Crushed stone surface, HSG C
7.900 68 Weighted Average
7.090 89.75% Pervious Area
0.810 10.25% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
54.3 200 0.0300 0.06 Sheet Flow, Tc-4a

Woods: Dense underbrush   n= 0.800   P2= 3.32"
6.2 567 0.0920 1.52 Shallow Concentrated Flow, Tc-4B

Woodland   Kv= 5.0 fps
60.5 767 Total
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Summary for Reach OSE: Off Site East

Inflow Area = 2.617 ac, 0.00% Impervious,  Inflow Depth > 1.03"    for  10-Year event
Inflow = 1.81 cfs @ 12.52 hrs,  Volume= 0.225 af
Outflow = 1.81 cfs @ 12.52 hrs,  Volume= 0.225 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Pond 5P: Basin 4

Inflow Area = 7.900 ac, 10.25% Impervious,  Inflow Depth > 1.79"    for  10-Year event
Inflow = 7.01 cfs @ 12.86 hrs,  Volume= 1.178 af
Outflow = 6.14 cfs @ 13.12 hrs,  Volume= 0.881 af,  Atten= 12%,  Lag= 15.6 min
Primary = 1.78 cfs @ 13.12 hrs,  Volume= 0.524 af
Secondary = 4.36 cfs @ 13.12 hrs,  Volume= 0.357 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 309.86' @ 13.12 hrs   Surf.Area= 5,453 sf   Storage= 15,483 cf

Plug-Flow detention time= 101.2 min calculated for 0.878 af (74% of inflow)
Center-of-Mass det. time= 44.4 min ( 896.1 - 851.7 )

Volume Invert Avail.Storage Storage Description
#1 306.00' 16,268 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

306.00 2,580 0 0
308.00 4,064 6,644 6,644
310.00 5,560 9,624 16,268

Device Routing     Invert Outlet Devices
#1 Primary 309.00' 12.0"  Round Culvert   

L= 90.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 309.00' / 307.00'   S= 0.0222 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Secondary 309.50' 8.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=1.78 cfs @ 13.12 hrs  HW=309.86'   (Free Discharge)
1=Culvert  (Inlet Controls 1.78 cfs @ 2.49 fps)

Secondary OutFlow  Max=4.32 cfs @ 13.12 hrs  HW=309.86'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 4.32 cfs @ 1.52 fps)
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Summary for Pond B2: Retention

Inflow Area = 1.716 ac, 0.00% Impervious,  Inflow Depth > 1.83"    for  10-Year event
Inflow = 3.15 cfs @ 12.18 hrs,  Volume= 0.261 af
Outflow = 1.32 cfs @ 12.54 hrs,  Volume= 0.155 af,  Atten= 58%,  Lag= 21.8 min
Primary = 1.32 cfs @ 12.54 hrs,  Volume= 0.155 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 313.63' @ 12.54 hrs   Surf.Area= 3,129 sf   Storage= 5,000 cf

Plug-Flow detention time= 147.1 min calculated for 0.155 af (59% of inflow)
Center-of-Mass det. time= 66.9 min ( 881.6 - 814.7 )

Volume Invert Avail.Storage Storage Description
#1 312.00' 6,150 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

312.00 2,990 0 0
314.00 3,160 6,150 6,150

Device Routing     Invert Outlet Devices
#1 Primary 313.50' 10.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   

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

Primary OutFlow  Max=1.31 cfs @ 12.54 hrs  HW=313.63'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 1.31 cfs @ 0.98 fps)
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Summary for Subcatchment 4S: Drainage Area 2 - Off site East

Runoff = 7.06 cfs @ 12.17 hrs,  Volume= 0.573 af,  Depth> 4.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.09"

Area (sf) CN Description
22,565 55 Woods, Good, HSG B
52,200 74 >75% Grass cover, Good, HSG C
74,765 68 Weighted Average
74,765 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.1 250 0.0880 0.38 Sheet Flow, Tc 4S-1

Grass: Short   n= 0.150   P2= 3.32"
1.0 112 0.0710 1.87 Shallow Concentrated Flow, Tc 4s-2

Short Grass Pasture   Kv= 7.0 fps
12.1 362 Total



NTE Connecticut
Type III 24-hr  100-Year Rainfall=8.09"Switchyard and off site Drainage

  Printed  1/17/2019Prepared by Killingly Engineering Associates, LLC
Page 15HydroCAD® 10.00  s/n 07240  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment 4S': Overland

Runoff = 2.07 cfs @ 12.25 hrs,  Volume= 0.195 af,  Depth> 2.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.09"

Area (sf) CN Description
39,244 55 Woods, Good, HSG B
39,244 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.9 205 0.1460 0.20 Sheet Flow, Tc-4S'

Woods: Light underbrush   n= 0.400   P2= 3.32"
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Summary for Subcatchment 5S: Drainage Area 5 - Switchyard to Wetlands

Runoff = 15.62 cfs @ 12.83 hrs,  Volume= 2.590 af,  Depth> 3.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.09"

Area (ac) CN Description
* 0.810 98 Roof & Pavement

0.730 71 Meadow, non-grazed, HSG C
4.760 55 Woods, Good, HSG B

* 1.600 89 Crushed stone surface, HSG C
7.900 68 Weighted Average
7.090 89.75% Pervious Area
0.810 10.25% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
54.3 200 0.0300 0.06 Sheet Flow, Tc-4a

Woods: Dense underbrush   n= 0.800   P2= 3.32"
6.2 567 0.0920 1.52 Shallow Concentrated Flow, Tc-4B

Woodland   Kv= 5.0 fps
60.5 767 Total



NTE Connecticut
Type III 24-hr  100-Year Rainfall=8.09"Switchyard and off site Drainage

  Printed  1/17/2019Prepared by Killingly Engineering Associates, LLC
Page 17HydroCAD® 10.00  s/n 07240  © 2011 HydroCAD Software Solutions LLC

Summary for Reach OSE: Off Site East

Inflow Area = 2.617 ac, 0.00% Impervious,  Inflow Depth > 3.03"    for  100-Year event
Inflow = 8.80 cfs @ 12.22 hrs,  Volume= 0.660 af
Outflow = 8.80 cfs @ 12.22 hrs,  Volume= 0.660 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Pond 5P: Basin 4

Inflow Area = 7.900 ac, 10.25% Impervious,  Inflow Depth > 3.93"    for  100-Year event
Inflow = 15.62 cfs @ 12.83 hrs,  Volume= 2.590 af
Outflow = 16.08 cfs @ 12.80 hrs,  Volume= 2.278 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.56 cfs @ 12.80 hrs,  Volume= 0.799 af
Secondary = 13.53 cfs @ 12.80 hrs,  Volume= 1.479 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 310.23' @ 12.80 hrs   Surf.Area= 5,560 sf   Storage= 16,268 cf

Plug-Flow detention time= 55.5 min calculated for 2.270 af (88% of inflow)
Center-of-Mass det. time= 22.3 min ( 857.5 - 835.2 )

Volume Invert Avail.Storage Storage Description
#1 306.00' 16,268 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

306.00 2,580 0 0
308.00 4,064 6,644 6,644
310.00 5,560 9,624 16,268

Device Routing     Invert Outlet Devices
#1 Primary 309.00' 12.0"  Round Culvert   

L= 90.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 309.00' / 307.00'   S= 0.0222 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Secondary 309.50' 8.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=2.55 cfs @ 12.80 hrs  HW=310.23'   (Free Discharge)
1=Culvert  (Inlet Controls 2.55 cfs @ 3.25 fps)

Secondary OutFlow  Max=13.47 cfs @ 12.80 hrs  HW=310.23'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 13.47 cfs @ 2.30 fps)
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Summary for Pond B2: Retention

Inflow Area = 1.716 ac, 0.00% Impervious,  Inflow Depth > 4.01"    for  100-Year event
Inflow = 7.06 cfs @ 12.17 hrs,  Volume= 0.573 af
Outflow = 6.77 cfs @ 12.21 hrs,  Volume= 0.465 af,  Atten= 4%,  Lag= 2.6 min
Primary = 6.77 cfs @ 12.21 hrs,  Volume= 0.465 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 313.90' @ 12.21 hrs   Surf.Area= 3,151 sf   Storage= 5,827 cf

Plug-Flow detention time= 78.9 min calculated for 0.464 af (81% of inflow)
Center-of-Mass det. time= 29.4 min ( 826.6 - 797.2 )

Volume Invert Avail.Storage Storage Description
#1 312.00' 6,150 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

312.00 2,990 0 0
314.00 3,160 6,150 6,150

Device Routing     Invert Outlet Devices
#1 Primary 313.50' 10.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   

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

Primary OutFlow  Max=6.65 cfs @ 12.21 hrs  HW=313.89'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 6.65 cfs @ 1.69 fps)
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ATTACHMENT 4 
 

WATER QUALITY BASIN CALCULATIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Water Quality Volume Requirements 

Basin 

Drainage Area to Basin 1 = 3.73 Acres 

Impervious Area = 0.346 Acres  

% Impervious = 9.27% 

WQV = 1” (R) (A) / 12 

R = 0.05 + 0.009 (I) = 0.05 + 0.009 (9.27) = 0.1334 

WQV = 1” (0.1334) (3.73) /12 = 0.0414 Acre feet = 1,806 Cubic Feet 

Total Provided  

Total = 2,311 C.F. 

Basin 2 

Drainage Area to Basin 2 = 7.223 Acres 

Impervious Area = 1.23 Acres  

% Impervious = 17.03% 

WQV = 1” (R) (A) / 12 

R = 0.05 + 0.009 (I) = 0.05 + 0.009 (17.3) = 0.2057 

WQV = 1” (0.2057) (7.223) /12 = 0.1238 Acre feet = 5,393 Cubic Feet 

Total Provided  

Total = 6,407 C.F. 

 

 

 

 



Basin 3 

Drainage Area to Basin 3 = 8.3 Acres 

Impervious Area = 3.01 Acres  

% Impervious = 36.27% 

WQV = 1” (R) (A) / 12 

R = 0.05 + 0.009 (I) = 0.05 + 0.009 (36.27) = 0.3764 

WQV = 1” (0.3764) (8.3) /12 = 0.26 Acre feet = 11,341 Cubic Feet 

Total Provided  

Total = 14,314 C.F. 

Basin 5 (Switchyard) 

Drainage Area to Basin 5 = 7.9 Acres 

Impervious Area = 0.81 Acres  

% Impervious = 10.25% 

WQV = 1” (R) (A) / 12 

R = 0.05 + 0.009 (I) = 0.05 + 0.009 (10.25) = 0.1423 

WQV = 1” (0.1423) (7.9) /12 = 0.0936 Acre feet = 4,077 Cubic Feet 

Total Provided  

Total = 4,985 C.F. 
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ATTACHMENT 5 
 

TEMPORARY SEDIMENTATION BASIN REQUIREMENTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Temporary Sediment Trap Requirements

Per 5-11-5 / 5-11-25 of the 2002 CT guidelines for Soil & Erosion Control

Area DA (acres) A (ton/acre/yr) Tons per year Density Required Storage Volume (c.f.) Provided

16,120

22,943

41,620

16,6288,828.2

11,760.5

22,764.2967.5 85

Basin 1 3.73 134 499.8 85

Note: additional sediment traps may be field located after land clearing and prior to grading activities

*Per 5-11-25 OF THE 2002 Guidelines
**Per Figure SB-2 of the 2002 Guidelines, Section 5-11-8

Basin 3 8.3 134 1112.2 85 26,169.4

Basin 4 2.8 134 375.2 85

Basin 2 7.22 134
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ATTACHMENT 6 
 

SAMPLE CONSTRUCTION STORMWATER 
INSPECTION REPORT 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  
General Information 

(see reverse for instructions) 

Name of Project NTE CGP Tracking No. IR #35-36 Inspection Date  

Inspector  Name, Title & 
Contact Information Normand Thibeault, Jr., P.E. 

Present Phase of Construction  
Inspection Location (if multiple 
inspections are required, 
specify location where this 
inspection is being 
conducted) 

 

Inspection Frequency (Note: you may be subject to different inspection frequencies in different areas of the site. Check all that apply. ) 
Standard Frequency:      Weekly           within 24 hours of a 0.25” rain       
 
Increased Frequency:        Every 7 days and within 24 hours of a 0.25” rain (for areas of sites discharging to sediment or nutrient-impaired waters or to waters   

designated as Tier 2, Tier 2.5, or Tier 3)  
 
Reduced Frequency: 
-  Once per month (for stabilized areas) 
-  Once per month and within 24 hours of a 0.25” rain (for arid, semi-arid, or drought-stricken areas during seasonally dry periods or during drought)       
-  Once per month (for frozen conditions where earth-disturbing activities are being conducted) 

Was this inspection triggered by a 0.25” storm event?    Yes     No 
If yes, how did you determined whether a 0.25” storm event has occurred? 

  Rain gauge on site             Weather station representative of site. Specify weather station source:   Weather Underground  
 
Total rainfall amount that triggered the inspection (in inches):  

Unsafe Conditions for Inspection 
Did you determine that any portion of your site was unsafe for inspection per CGP Part 4.1.5?    Yes     No 

If “yes”, complete the following: 
- Describe the conditions that prevented you from conducting the inspection in this location:   

 
 
 

 
- Location(s) where conditions were found:  
 
 
 
 

 
 

 



 
 

Condition and Effectiveness of Erosion and Sediment (E&S) Controls  
 

Type/Location of E&S Control 
[Add an additional sheet if 
necessary] 
 

Repairs or 
Other 
Maintenance 
Needed?* 

Corrective 
Action 
Required?* 

Date on Which 
Maintenance or 
Corrective Action First 
Identified? 

Notes  
  

 

1. xxxxxxx 
 
 
 

2. xxxxxx 

 
 

3. xxxxxx 

 

4. xxxxxx 

 

 

5. xxxxxx 

 

  

 
 

Yes    No 
 
 
 

Yes    No 
 
 
 

Yes    No 
 
 
 

Yes    No 
 
 
 

Yes    No 
 

 
 

Yes    No 
 
 
 

Yes    No 
 
 
 

Yes    No 
 
 
 

Yes    No 
 
 
 

Yes    No 
 

 
 
 
 
 
 
 
 
 

 
 
  

* Note: The permit differentiates between conditions requiring repairs and maintenance, and those requiring corrective action. The permit requires 
maintenance in order to keep controls in effective operating condition and requires repairs if controls are not operating as intended. Corrective actions are 
triggered only for specific, more serious conditions, which include: 1) A required stormwater control was never installed, was installed incorrectly, or not in 
accordance with the requirements in Part 2 and/or 3; 2) You become aware that the stormwater controls you have installed and are maintaining are not 
effective enough for the discharge to meet applicable water quality standards or applicable requirements in Part 3.1; 3) One of the prohibited discharges in 
Part 2.3.1 is occurring or has occurred; or 4) EPA requires corrective actions as a result of a permit violation found during an inspection carried out under Part 
4.2. If a condition on your site requires a corrective action, you must also fill out a corrective action form found at www.epa.gov/npdes/stormwater/swppp. 
See Part 5 of the permit for more information. 

 
 
 

 
 

 



  
Condition and Effectiveness of Pollution Prevention  

Type/Location of P2 Practices 
 [Add an additional sheet if 
necessary] 

Repairs or 
Other 
Maintenance 
Needed?* 

Corrective 
Action 
Required?* 

Date on Which 
Maintenance or 
Corrective Action 
First Identified? 

Notes  
 

 
1.   

 

2.   
 
 

3.   
 
 

4.   
 
 

5.   
 
 

6.   
 
 
7.   
 
 
8.   
 
 

 
 

 
 

 

 
Yes    No 

 
 

Yes    No 
 
 

Yes    No 
 
 

Yes    No 
 
 

Yes    No 
 
 

Yes    No 
 
 

Yes    No 
 
 

Yes    No 
 
 

 
Yes    No 

 
 

Yes    No 
 
 

Yes    No 
 
 

Yes    No 
 
 

Yes    No 
 
 

Yes    No 
 
 

Yes    No 
 
 

Yes    No 
 
 

 
 
 
 
 

 
  

* Note:  
 
 
 
 
 
 
   
           
          
 
 

 
 



 
 

Stabilization of Exposed Soil  
 

Stabilization Area 
 

Stabilization Method 
  

Have You Initiated 
Stabilization? 

Notes 
 

   
 YES                         NO    

If yes, provide date: 
 

 YES                         NO    
If yes, provide date: 
 

 YES                         NO    
If yes, provide date: 
 
 

 
 
 
 

 
Description of Discharges  

 
Was a stormwater discharge or other discharge occurring from any part of your site at the time of the inspection(s)?    Yes     No 

If “yes”, provide the following information for each point of discharge: 
Discharge Location 
 

Observations 

1 

 

 

2.  

 

 

 
Certification and Signature by Permittee  

(see reverse for instructions) 

 
“I certify that this document and all attachments were prepared under my direction or supervision in accordance with a system designed to assure that qualified 
personnel properly gathered and evaluated the information submitted. Based on my inquiry of the person or persons who manage the system, or those persons 
directly responsible for gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and complete. I am aware 
that there are significant penalties for submitting false information, including the possibility of fine and imprisonment for knowing violations.” 

Signature of Permittee or  
“Duly Authorized Representative”:    ________________________________________________    Date:    
 
Printed Name and Affiliation:    ________________________________________________ 

 

  

   
 



46 
NTE Connecticut, Lake Road, Killingly 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT 7 
 

DRAINAGE AREA PLANS 
 
 
 
 

GRADING PLANS, EROSION AND SEDIMENTATION  
CONTROL PLANS & DETAILS  

 
 SEPARATE ENCLOSURE 

 
 








































































































































































