
 

 

 

 
       TOWN OF VERNON 

Inland Wetlands Commission (IWC) 
Meeting Notice & Agenda 

Tuesday April 20, 2021, 7:00 PM 
VIA Teleconference 

 
Join Zoom Meeting by link: 

https://us02web.zoom.us/j/81676941684?pwd=WGRtTml5ejhNWG5idXMrNWtDZm8wUT09 
 

Meeting ID: 816 7694 1684  
Passcode: G5APTK 

or 
Dial by your location 

(646) 876 9923  
Meeting ID: 816 7694 1684  

Passcode: 424103 

 
AGENDA  

 
1. Call to Order & Roll Call 

 
2. Administrative Actions 

 
 2.1 Amendment/Adoption of Agenda - Additional business to be considered under agenda  
  item #8 “Other Business” requires Commission vote 
 
 2.2 Approval of the Minutes from the March 23, 2021 regular meeting 
 

2.3 Communications received NOT related to Agenda items, if any 
 

2.4         Call for filing(s) of Intervener petition(s) and determination of status 
 

3. New Applications for Receipt and Determination of Significance 
 

4. Public Hearing and Action on New Application(s)  
 
4.1 Application IWC-2021-03, of The Town of Vernon, Town Engineer for a wetlands permit by        
 Commission, for the repair of an erosion problem (Mary Lane Drainage Project) at 152 West St. 
 (Assessor’s ID: Map 21, Block 021F, Parcel 0002A). [Action Only] 
 
4.1 Application IWC-2021-04, of Rashid Hamid, for a wetlands re-designation and a wetlands permit by 

Commission, for the development of a +-70 unit townhouse residential project, at 291 and 293 
Talcottville Rd. (Assessor ID: Map 3 Block 4 Parcels 9A & 9E) and at 27, 32, 37, 38, and 46 Naek Rd. 
(Assessor ID: Map 3 Block 4 Parcels 008-8, 7,4, 6, 5). 

 
5. Status of Cease & Correct Orders, if any 

 
6. Wetlands Enforcement Officer Report, if any 

 
7. Inland Wetlands Agent Approvals, if any 

 
 
 
 

https://us02web.zoom.us/j/81676941684?pwd=WGRtTml5ejhNWG5idXMrNWtDZm8wUT09


 

 
8. Other Business 

 
8.1 Draft Future Land Use Summary & Maps-Link Below 

 
  https://www.vernon-ct.gov/departments-services/departments/planning-and-development/pocd 
 

 
9. Adjournment            

    
 
     Rachel Stansel, Chairperson    Inland Wetlands Commission  
  
 
 

https://www.vernon-ct.gov/departments-services/departments/planning-and-development/pocd


Draft Minutes 
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Town of Vernon 
Inland Wetlands Commission (IWC) 

Tuesday, March 23, 2021, 7:00 p.m. 
Teleconference Meeting 

 
DRAFT MINUTES 

 
1. Call to Order and Roll Call 
 

Chairperson Rachel Stansel called the meeting to order at 7:00 p.m.  Also in 
attendance were Commission Members Don Schubert, and Kathy Minor.  Staff 
members present were David Smith, Town Engineer, and George McGregor, Town 
Planner. 

 
2. Administrative Actions 
 

2.1 Amendment/Adoption of Agenda – Additional business to be considered 
under agenda item #8 “Other Business” requires Commission vote  
None 

  
2.2 Approval of Minutes from the February 23, 2021, regular meeting 

Don Schubert made a motion seconded by Kathy Minor to approve the minutes 
of February 23, 2021. Motion carried unanimously. 
   

2.3 Communications received NOT related to Agenda items, if any 
 None 
 
2.4 Call for filing(s) of Intervener petition(s) and determination of status. 

  None 
 

3. New Applications for Receipt and Determination of Significance 
  

3.1 Application IWC-2021-03, of the Town of Vernon, Town Engineer for a 
wetlands permit by Commission, for the repair of an erosion problem (Mary 
Lane Drainage Project) at 152 West Street (Assessor’s ID: Map 21, Block 
021F, Parcel 0002A). 

 
 David Smith explained the application’s purpose. Discussion took place. 
 

Don Schubert made a motion seconded by Chairperson Stansel that the Inland 
Wetlands Commission finds that IWC-2021-03, an Application of Town of 
Vernon, does NOT represent a significant activity, and places it on the regular 
IWC for April 20, 2021, for ACTION. Motion carried unanimously. 

 
3.2 Application IWC-2021-04, of Rashid Hamid, for a wetlands re-designation 

and a wetlands permit by Commission, for the development of a +-70 unit 
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townhouse residential project, at 291 and 293 Talcottville Rd. (Assessor ID: 
Map 3, Block 4, Parcels 9A and 9E) and at 27, 32, 37, 38, and 46 Naek Rd. 
(Assessor ID: Map 3, Block 4, Parcels 008-8,7,4,6,5). 

 
 Town Engineer explained the Application and project. Discussion took place. 
 
 Kathy Minor made a motion seconded by Chairperson Stansel that the Inland 

Wetlands Commission finds that IWC-2021-04, an Application of Rashid 
Hamid, represents a significant activity, and places it on the regular IWC for 
April 20, 2021, for Public Hearing ACTION. Motion carried unanimously. 

 
4.  Public Hearing and Action on New Application(s) 
 

4.1 Application IWC-2021-01, of Richard and Julie Clay for a wetlands permit by 
Commission, for the construction of a +-2,500 s.f. single-family home at 58 
Wildwood Dr. (Assessor’s ID: Map 52, Block 139, Parcel 50) 

 
 Town Engineer explained the Application and plans. Discussion took place. 
 
 Chairperson Stansel made a motion second by Don Schubert that the Vernon 

Inland Wetlands and Watercourses Commission does hereby APPROVE the 
Application (IWC-2021-01) for a Wetlands permit by Commission, subject to 
the plan dated February 9, 2021, revised March 5, 2021, prepared by 
Bongiovanni Group, Inc. and based upon the following findings: 
1. The project will have no adverse impacts on wetlands or 

 watercourses; 
2. The mitigation measures are acceptable. 
Motion carried unanimously. 

 
4.2 Application IWC-2021-02, of Pam Gieras for a wetlands permit by 

Commission, for the construction of a +2,200 s.f. single-family home at 7 
Beechwood Rd. (Assessor’s ID: Map 52, Block 140F, Parcels 2,3,4,5) 
 
Town Engineer discussed the Application. Discussion took place. 
 
Chairperson Stansel made a motion seconded by Kathy Minor that the Vernon 
Inland Wetlands and Watercourses Commission does hereby APPROVE, the 
application (IWC-2021-02) for a Wetlands permit by Commission, subject to 
the plan dated February 15, 2021, revised March 5, 2021, prepared by Bushnell 
Associates, LLC, and based upon the following findings: 
1. The project will have no adverse impacts on wetlands or watercourses; 
2. The mitigation measures are acceptable. 
Motion carried unanimously. 

  
5. Status of Cease & Correct Orders, if any 

None 
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6. Wetlands Enforcement Officer Report, if any 
 None 
   
7. Inland Wetlands Agent Approvals, if any 
  

7.1 WA-2021-03 205 Lake Street, for the work associated with the proposed 
access drive as shown on the proposed site plans provide to the Wetlands 
Agent 

 Certified Letter dated March 5, 2021, included in Commission packet. 
 
8. Other Business 
  

8.1 Connecticut Association of Wetland Scientists 2021 Meeting.  
Information included in Commission packet. 

 
9. Adjournment  
 
 Meeting adjourned at 7:25p.m. 
 
Respectfully Submitted 
 
 
 
Susan Hewett 
Recording Secretary 



APPLICATION 1 

 













STAFF COMMENTS 

 



 
 
 

 
OFFICE OF THE 

TOWN PLANNER 
 

55 West Main St., VERNON, CT 06066-3291 
(860) 870-3640  

gmcgregor@vernon-ct.gov 
 
 

TOWN OF VERNON 

MEMORANDUM 
 

TO:  Inland Wetlands Commission 
 
FROM:  George K. McGregor, AICP, Town Planner 
 
SUBJECT: IWC 2021-03, Mary Lane Drainage 
 
DATE:  March 23, 2021 
 
 
 
Request 
 
Application IWC-2021-03, of The Town of Vernon, Town Engineer for a wetlands permit by Commission, for the 
repair of an erosion problem (Mary Lane Drainage Project) at 152 West St. (Assessor’s ID: Map 21, Block 021F, 
Parcel 0002A). The proposal plans to reshape an eroded embankment, deposit rock for stabilization, and create a 
plunge hole area. 
 

 



IWC 2021-03, Mary Lane Drainage Project 2 
April 20, 2021 
 
 

Staff Comments 
 
There are no outstanding issues. 
 
 
Draft Motions 
 
MOVED, that the Vernon Inland Wetlands and Watercourses Commission does hereby 
APPROVE, the application (IWC-2021-03) for a Wetlands permit by Commission, subject to the 
site plan entitled Mary Lane Drainage Improvements dated March 9, 2021, prepared by the 
Town of Vernon, and based upon the following findings: 
 

1. The project will have no adverse impacts on wetlands or watercourses; 
 
OR 
 
MOVED, an Alternate Motion 
 
GKM 



APPLICATION 2 
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TOWN OF VERNON INLAND WETLANDS COMMISSION (IWC) 
SUPPLEMENT TO APPLICATION 

 
PARCEL IDENTIFICATION INFORMATION 

 
Address: 291 Talcottville Road 
 
Assessor’s ID Code: Map #03  Block #0004  Lot/Parcel #0009A 
 
Land Record Reference to Deed Description: Volume 2592  Page 218 
 
Address: 293 Talcottville Road 
 
Assessor’s ID Code: Map #03  Block #0004  Lot/Parcel #0009E 
 
Land Record Reference to Deed Description: Volume 2592  Page 218 
 
Address: 26 Naek Road 
 
Assessor’s ID Code: Map #03  Block #0004  Lot/Parcel #008-8 
 
Land Record Reference to Deed Description: Volume 2097  Page 54 
 
Address: 32 Naek Road 
 
Assessor’s ID Code: Map #03  Block #0004  Lot/Parcel #008-7 
 
Land Record Reference to Deed Description: Volume 2097  Page 54 
 
Address: 37 Naek Road 
 
Assessor’s ID Code: Map #03  Block #0004  Lot/Parcel #008-4 
 
Land Record Reference to Deed Description: Volume 2097  Page 54 
 
Address: 38 Naek Road 
 
Assessor’s ID Code: Map #03  Block #0004  Lot/Parcel #008-6 
 
Land Record Reference to Deed Description: Volume 2097  Page 54 
 
Address: 46 Naek Road 
 
Assessor’s ID Code: Map #03  Block #0004  Lot/Parcel #008-5 
 
Land Record Reference to Deed Description: Volume 2097  Page 54 
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PURPOSE AND DESCRIPTION OF PROPOSED ACTIVITY, 

PROPOSED EROSION AND SEDIMENTATION CONTROLS AND 
OTHER MANAGEMENT PRACTICES 

 
The Vernon Inland Wetlands and Watercourses Regulations require a statement of the 
purpose and a description of the proposed activity and proposed erosion and 
sedimentation controls and other management practices and mitigation measures which 
may be considered as a condition of issuing a permit for the proposed regulated activity 
including, but not limited to, measures to (1) prevent or minimize pollution or other 
environmental damage, (2) maintain or enhance existing environmental quality, (3) in 
the following order of priority: restore, enhance, and create productive wetland or 
watercourse resources; and (4) mitigate the impact of the proposed activity.  
 
The report from George Logan, Professional Wetland Scientist, Associate Wildlife 
Biologist, Soil Scientist, and Ecologist, at REMA Ecological Services, LLC provides this 
information.  
 

ALTERNATIVE THAT WOULD CAUSE LESS OR NO 
ENVIRONMENTAL IMPACT TO 

WETLANDS OR WATERCOURSES 
 
The Regulations require the Applicant to state an alternative which would cause less or 
no environmental impact to wetlands or watercourses and why the alternative as set 
forth in the application was chosen, with all such alternatives diagramed on a site plan 
or drawing. Because the proposed activities will not have any environmental impact to 
wetlands or watercourses, no statement of alternatives is necessary.  
 

ECOLOGICAL COMMUNITIES AND 
FUNCTIONS OF WETLANDS OR WATERCOURSES 

 
The Regulations require descriptions of the following: (1) the ecological communities 
and functions of the wetlands or watercourses involved with the Application and the 
effects of the proposed activity on these communities and wetland functions; and (2) 
how the Applicant will change, diminish, or enhance the ecological communities and 
functions of the wetlands or watercourses involved in the application and each 
alternative which would cause less or no environmental impact to wetlands or 
watercourses, and a description of why each alternative considered was deemed 
neither feasible nor prudent.  
 
The report from George Logan, Professional Wetland Scientist, Associate Wildlife 
Biologist, Soil Scientist, and Ecologist, at REMA Ecological Services, LLC provides this 
information.  
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STATEMENTS AND CERTIFICATIONS BY APPLICANT 
 
1.  The Applicant is familiar with all the information provided in the Application.  
 
2.  The Applicant certifies the accuracy of the Application and all supporting information.  
 
3.  The Applicant is aware of the penalties for obtaining a permit through deception or 
through inaccurate or misleading information.  
 
4.  The Applicant authorizes the members and agents of the Commission to inspect the 
subject land, at reasonable times, during the pendency of an application and for the life 
of the permit.  
 
5.  The Applicant certifies the following:  
 
 a.  No portion of the property on which the regulated activity is proposed is 
located within 500 feet of the boundary of an adjoining municipality;  
 
 b.  No traffic attributable to the completed project on the site will use streets 
within an adjoining municipality to enter or exit the site;  
 
 c.  No sewer or water drainage from the project site will flow through and impact 
the sewage or drainage system within an adjoining municipality; and  
 
 d.  No water run-off from the improved site will impact streets or other municipal 
or private property within an adjoining municipality.  
 
 





























REPORT DATE: December 11, 2018
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PROJECT NAME & SITE LOCATION: REMA Job No.:   18-2112-VER47 

(+/- 21.05 acres) (6 parcels) Field Investigation Date(s): 9/17, 11/27 & 11/28/18

291 Talcotville Road & Naek Road Field Investigation Method(s):

Vernon, CT  Spade and Auger 

 Backhoe Test Pits 
 Other:

REPORT PREPARED FOR:  Field Conditions: 
Naek Construction Company, Inc. Weather: Partly sunny,  lower 80s to 40s  

27 Naek Road Soil Moisture: moderate to high 

Vernon, CT 06066 Snow Depth: N/A

Attn.: Sebastian Testa, SPM Frost Depth: N/A

Purpose of Investigation:
Wetland Delineation/Flagging in Field 
Wetland Mapping on Sketch Plan or Topographic Plan 
High Intensity Soil Mapping by Soil Scientist 
Medium Intensity Soil Mapping from The Soil Survey of Connecticut Maps (USDA-NRCS)  
Other: 

Base Map Source: CT Soil Survey web; USDA-NRCS)(attached); Figures A & A1 (attached)

Wetland Boundary Marker Series:  RES-A-1 to RES-A-8 tied to RES-1A-1 to RES-1A-8 (closed loop), and 

RES B-1 to RES B-40  tied to RES-1B-1 to RES-1B-38 (open line), RES- C-1 to RES-C-16 tied to RES-1C-1 to 
RES-1C-6, tied to RES-2C-1 to RES-2C-10 

General Site Description/Comments: The “study area”, or “site”, is +/-21.05 acres of land (6 contiguous 

parcels) located west of Talcottville Road and southwest and north of Naek Road, in Vernon, CT.  Much of the western 

study area boundary is defined by the Hockanum River, which flows southwesterly and then southerly past the 

study area.  The majority of the site is forested and with a single-family residence in its southwestern section , and 

some equipment storage in its eastern section.  The site’s soils are primarily derived from glaciofluvial deposits (i.e. 

stratified sand and gravel), and from alluvial deposits (i.e. stratified sand and silt). The “C-series” wetland has 

organics derived soils (i.e. peat/muck).  The upland-type soils are the excessively drained Manchester (37) soil series, 

and the Ninigret and Tisbury (21) soil series complex.  The wetland-type soils are the very poorly drained Timakwa 

and Natchaug mucks (17), the poorly drained Raypol (12) soil series, and the poorly drained Fluvaquents (109) soil 

mapping unit.  The regulated wetland resources include the riparian forest associated with the Hockanum River, a 

small seasonally flooded forested swamp that overflows northerly to the Hockanum River corridor, and a semi-

permanently flooded scrub shrub swamp, which is likely a vernal pool habitat.  Dominant vegetation observed within 

the regulated wetlands included red maple, American elm, green ash, ironwood, spicebush, highbush blueberry, 

winterberry, multiflora rose, silky dogwood, firebush, buttonbush,  Japanese barberry, sensitive, royal, cinnamon, 

and Massachusetts ferns, woodferns, jewelweed, jack in the pulpit, false nettle, Virginia jumpseed, clearweed, swamp 

dewberry, stout woodreed grass, white avens, tussock sedge, duckweed, and many others.  

REMA ECOLOGICAL SERVICES, LLC

164 East Center Street, Suite 8 
Manchester, CT 06040 

860.649.REMA (7362)
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ON-SITE SOIL INVESTIGATION & WETLAND DELINEATION REPORT (CONTINUED)

PROJECT NAME & SITE LOCATION:  (+/- 21.05 acres) (6 parcels) 

 291 Talcotville and Naek Roads, Vernon, CT  

SoilsReport-NaekRD-12-11-18.docx 

SOIL MAP UNITS
Upland Soils 

Manchester gravely sandy loam (37).  This series consists of very deep, excessively drained soils formed in a 

shallow, loamy sand mantle underlain by gravelly sand, water deposited glacial outwash materials.  They are 
level to very steep soils on outwash plains, terraces, deltas, kames and eskers.  The soils formed in loamy over 

stratified sandy and gravelly glacial outwash derived mainly from Triassic sandstone, shale, conglomerate and 
basalt.  Typically these soils have a reddish brown gravelly sandy loam surface layer 6 inches thick.  The subsoil 
layer from 6 to 16 inches is yellowish red gravelly sandy loam.  The substratum from 16 to 60 inches is 

yellowish brown stratified sand and gravel.

Ninigret fine sandy loam (21).  This series consists of very deep moderately well drained soils formed in a 

coarse-loamy mantle underlain by sandy water deposited glacial outwash materials.  They are nearly level to 
gently sloping soils on glaciofluvial landforms, typically in slight depressions and broad drainage ways.  The 

soils formed in loamy over stratified sandy and gravelly outwash derived from a variety of acid rocks.  Typically, 
these soils have a very dark grayish brown fine sandy loam surface layer 8 inches thick.  The subsoil from 8 to 26 
inches is yellowish brown fine sandy loam with mottles below 16 inches.  The substratum from 26 to 60 inches is 

mottled, pale brown, loose, stratified loamy sand. 

Tisbury silt loam (21).  This series consists of deep, moderately well drained soils formed in a coarse-silty mantle 

underlain by sandy water deposited glacial outwash materials.  They are level to gently sloping soils in broad 
drainage swales and low lying positions on outwash plains and terraces.  The soils formed in loamy over stratified 

sandy and gravelly glacial outwash derived mainly from a acid crystalline rocks (granite, gneiss and schist).  
Typically these soils have a very dark grayish brown silt loam surface layer 8 inches thick.  The subsoil from 8 to 
26 inches is yellowish brown and brownish yellow silt loam, with mottles common below 16 inches. The 

substratum from 26 to 60 inches is grayish brown, mottled stratified sand and gravel. 

Wetland Soils 

Fluvaquents (109). This soil map unit consists of relatively recently formed, moderately well drained and well 

drained, floodplain soils.  Fluvaquents are typically found in disturbed landscapes on floodplains where two or 
more feet of the original soil surface has been filled over or excavated.  Most areas of Fluvaquents flood each year 

for short periods, mainly in the spring.  The Fluvaquents soil mapping unit is a miscellaneous unit which 
includes a large variety of soil materials.  Common locations of Fluvaquents include disturbed areas for 
community development and sand and gravel operations situated in the floodplains of rivers and major streams. 

Raypol silt loam (12).  This series consists of deep, poorly drained soils formed in a coarse-loamy mantle 

underlain by sandy water deposited glacial outwash materials.  They are nearly level and gently sloping soils on 
outwash plains and high stream terraces.  The soils formed in loamy over stratified sandy and gravelly glacial 
outwash derived mainly from acid rocks.  Typically these soils have very dark brown, silt loam Ap horizons, 
grayish brown and dark yellowish brown, mottled, silt loam and very fine sandy loam B2 horizons over light 

olive brown, mottled gravelly sand IIC horizons at a depth of 29 inches.
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ON-SITE SOIL INVESTIGATION & WETLAND DELINEATION REPORT (CONTINUED)

PROJECT NAME & SITE LOCATION:  (+/- 21.05 acres) (6 parcels) 

 291 Talcotville and Naek Roads, Vernon, CT  

SoilsReport-NaekRD-12-11-18.docx 

SOIL MAP UNITS

Wetland Soils 

Timakwa and Natchaug mucks (17).  The Timakwa series consists of very deep, very poorly drained soils 

formed in formed in woody and herbaceous organic materials 16-50 inches thick overlying sand deposits over 

sandy deposits in depressions on lake plains, outwash plains, till plains, moraines, pond basins, and flood plains.  
Adrian soils are in extinct lake and pond basins, primarily within outwash plains. Basins range from nearly an 
acre to several hundred acres in size.  Saturated hydraulic conductivity is moderately low to high in the organic 

layers and high or very high in the sandy material.  Slope ranges from 0 to 2 percent.  Mean annual temperature 
is about 48 degrees F and the mean annual precipitation is about 47 inches.  Adjacent upland soils are generally 
sandy.  Typically these soils have a black muck layer that is 33 inches thick.  The substratum to a depth of 60 

inches is gray, loose sand. 

The Natchaug series consists of very deep, very poorly drained soils formed in well-decomposed organic materials 
16-50 inches thick overlying loamy mineral deposits, deposits in depressions on lake plains, outwash plains, till 
plains, moraines, and flood plains. These soils have moderate to very rapid permeability in the organic material 

and moderately slow to moderately rapid permeability in the loamy material.  Slope ranges from 0 to 2 percent.  
Mean annual temperature is about 48 degrees F. and mean annual precipitation is about 47 inches.  Typically 
these soils have a black muck layer that is 33 inches thick.  The substratum to a depth of 60 inches is dark gray, 

friable, gravelly silt loam. 

Any accompanying soil logs and soil maps, and the on-site soil investigation narrative are in accordance with the taxonomic 
classification of the National Cooperative Soil Survey of the USDA Natural Resource Conservation Service, and with the 
Connecticut Soil Legend (DEP Bulletin No.5, 1983), as amended by USDA-NRCS.  Jurisdictional wetland boundaries were 
delineated pursuant to the Connecticut General Statutes (CGS Sections 22a-36 to 22a-45), as amended.  The site investigation 
was conducted and/or reviewed by the undersigned Registered Soil Scientist(s) [registered with the Society of Soil Scientists of 
Southern New England (SSSSNE) in accordance with the standards of the Federal Office of Personnel Management]. 

Respectfully submitted, 

REMA ECOLOGICAL SERVICES, LLC 

George T. Logan, MS, PWS, CSE 
Registered Soil Scientist 
Field Investigator/Senior Reviewer
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Soil Map—State of Connecticut
(Naek Road Parcel, Vernon, CT)
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1:50,000 or larger.

Date(s) aerial images were photographed: Mar 28, 2011—Apr 
18, 2011

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

6 Wilbraham and Menlo soils, 0 
to 8 percent slopes, 
extremely stony

2.5 2.6%

17 Timakwa and Natchaug soils, 0 
to 2 percent slopes

2.6 2.7%

20A Ellington silt loam, 0 to 5 
percent slopes

1.7 1.8%

30A Branford silt loam, 0 to 3 
percent slopes

0.6 0.6%

30B Branford silt loam, 3 to 8 
percent slopes

3.6 3.8%

32A Haven and Enfield soils, 0 to 3 
percent slopes

2.8 2.9%

32B Haven and Enfield soils, 3 to 8 
percent slopes

9.1 9.4%

33B Hartford sandy loam, 3 to 8 
percent slopes

1.3 1.3%

37C Manchester gravelly sandy 
loam, 3 to 15 percent slopes

17.6 18.3%

63B Cheshire fine sandy loam, 3 to 
8 percent slopes

13.5 14.0%

63C Cheshire fine sandy loam, 8 to 
15 percent slopes

0.1 0.1%

64B Cheshire fine sandy loam, 3 to 
8 percent slopes, very stony

0.7 0.7%

66B Narragansett silt loam, 2 to 8 
percent slopes

0.5 0.6%

73C Charlton-Chatfield complex, 0 
to 15 percent slopes, very 
rocky

6.7 6.9%

109 Fluvaquents-Udifluvents 
complex, frequently flooded

9.5 9.8%

306 Udorthents-Urban land 
complex

23.5 24.5%

Totals for Area of Interest 96.2 100.0%

Soil Map—State of Connecticut Naek Road Parcel, Vernon, CT

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/22/2018
Page 3 of 3
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The Village at Naek Road 
 

 

 

Summary: 

 

This application proposes to construct eighteen new multi-family buildings on 21.6 acres, located 

on the northerly and southerly side of Naek Road.  Access to the proposed development will be 

along the frontage on Naek Road with an emergency access through an existing easement to the 

Trail Run apartments located immediately south of this project.  The new buildings will be 

serviced by public sanitary sewer and water services.   

 

 

Existing Conditions: 

 

Currently this project consists of 7 parcels that will be combined as a result of this project.  The 

entire site is wooded except for a house located at 291 Talcottville Road, which will be removed 

to develop this project.  Wetland areas have been delineated near the northeast corner of this site 

and along the Hockanum River which abuts the site to the west.  Furthermore, a small wetland 

was also delineated toward the middle of the site which follows the floodplain of the Hockanum 

River.  Stormwater runoff from this site drains westerly to the Hockanum River or northerly to 

the northeasterly wetland.  A drainage system currently located in Naek Road will also collect 

water from a portion of this site.  Runoff from Naek Road is conveyed northerly through a 

drainage easement where it discharges approximately 65 feet from the Hockanum River.  The 

following pre and post development runoff analyses, compare the pre and post development rates 

of runoff at three locations; the Naek Road drainage system, the northeasterly wetland, and the 

Hockanum River to ensure that this development will not create an increase in runoff.   

 

This site is mostly located within Zone ‘X’ (area determined to be outside 500-year floodplain), 

and partially withing Zone ‘AE’ (special flood hazard area inundated by the 100-year flood, base 

flood elevations determined) and partially within Zone ‘X’ (areas of 500-year flood; area of 100-

year flood with average depths of less than 1 food or with drainage areas less than 1 square mile; 

and areas protected by levees from 100-year flood) per “FIRM Flood Insurance Rate Map Town 

of Vernon, Connecticut, Tolland County, Community-Panel Number 090131 0005 C, Map 

Revised August 9, 1999”.  This site is not located within the Level A Aquifer Protection Area as 

depicted on the Zoning Map, Vernon, CT dated 7/31/2020.    

 

According to the NRCS Web Soil Survey the portion of this site located to the north of Naek 

Road is classified as Manchester gravelly sandy loam (Hydrologic Soil Group ‘A’), the area to 

the south of Naek Road is classified as Charlton-Chatfield complex (Hydrologic Soil Group ‘B’), 

and the portions of the site adjacent to the Hockanum River is classified as Fluvaquents-

Udifluvents complex and Timakwa and Natchaug soils (Hydrologic Soil Group ‘D’).  

Manchester gravelly sandy loam is typically an excessively drained soil with a low moisture-

holding capacity, while Charlton-Chatfield soils are typically well drained soils covered with 

cobbles, stones or boulders.  Eighteen test pits were excavated on this property and permeability 

samples were tested to determine where suitable soils are located for the infiltration of 
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stormwater into the ground.  The soil profiles located on page 9 indicate that the Manchester 

gravelly sandy loam is located on the north side of Naek Road and on 37 Naek Road more or 

less.  The soil profiles in these areas generally indicate that the groundwater is deep, and the soils 

are suitable for stormwater infiltration.   

 

 

 Stormwater Management: 

 

The proposed stormwater management system has been designed to comply with the 

“Connecticut Department of Transportation Drainage Manual, 2000”, the “2004 Connecticut 

Stormwater Quality Manual” and the “Low Impact Development Stormwater Quality Manual 

Town of Vernon, February 2013”.  These manuals require that a stormwater management system 

for new projects control stormwater peak rates of runoff and provide stormwater quality 

treatment.  The stormwater management system for this project utilizes conventional and LID 

systems to collect, convey, retain, infiltrate and treat stormwater runoff prior to reaching the 

drainage system in Naek Road or any wetland areas.   

 

Runoff from the newly paved areas and the front portion of the building rooftops will be 

collected in a drainage system that conveys the runoff to one of two new stormwater basins on 

site.  Before entering the basin, pretreatment is provided by deep sump catch basins, oil/water 

separators, and grass swales to remove grit and floatables from the runoff.  The runoff is 

discharged into a sediment forebay that has been designed to contain 10% of the Water Quality 

Volume (WQv) as recommended in the 2004 Connecticut Stormwater Quality Manual before 

entering the wet pond portion of the stormwater basins that is used for primary treatment and 

runoff attenuation.  Runoff from smaller storms will be completely infiltrated back into the 

ground once treated by the previously mentioned treatment-train.  The bottom of both basins will 

be excavated down to the native sandy soils to allow this to occur.  Furthermore, to ensure 

lasting infiltration, an infiltration trench has been incorporated into the basin and located furthest 

from the basin inlets to increase travel time in the basin.   

 

Runoff from larger storms that is not infiltrated, will exit the northerly basin and be piped to the 

drainage system in Naek Road.  This flow from the southerly basin will exit the basin over a 

designed spillway and travel overland to a wetland system.  Runoff exiting both basins will 

eventually make its way to the Hockanum River.  Considering the proximity of the Hockanum 

River, the stormwater basins have been designed to detain flow the 2-year and 10-year storms 

and allow flow from the 100-year storm to exit through the high-level outlet with minimal 

detention.  The purpose of this design is to allow the water from the basin to reach the 

Hockanum River prior to the river’s peak.  Therefore, not increasing flow to the peak of the 

river.  The existing drainage system in Naek Road has also been analyzed and it was determined 

that the system has adequate capacity to convey the post-development flow from storms up to 

and including the 100-year storm.  The results of the pre-development and post-development 

analysis are tabulated below: 

 

 

 

 

Hydrograph \ Storm Frequency 2-Yr 10-Yr 

#12:  Proposed to River (cfs) 7.84 22.39 

#11:  Existing to River (cfs) 9.77 31.15 
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Multiple stormwater infiltration systems have been designed where the Manchester gravelly 

sandy loam was found.  Water from the rear of the new building rooftops, which is considered 

clean water, will be collected and infiltrated it back into the ground in underground leaching 

chambers.  The chambers have been designed to store runoff from the 100-year storm off the 

rooftops and grassland collected in the watershed to the chambers.    

 

To maintain pre-development annual groundwater recharge volumes, this site has been evaluated 

for pre- and post-development Groundwater Runoff Volume (GRv) as described in the 2004 

Connecticut Stormwater Quality Manual.  This will ensure that water table levels, stream 

baseflow and wetland moisture levels will be maintained post-development.  To determine the 

required GRv, the Hydrologic Soil Group Approach was utilized.  The GRv analyses indicate 

that with the use of the designed rain gardens, infiltration chambers, and infiltration stormwater 

basins, this project will maintain the pre-development GRv once constructed.  Even though the 

infiltration chambers and infiltration basins are sized for larger storms, for this calculation, the 

water quality volume was used to determine the provided contribution to the groundwater. 

 

 

Erosion & Sediment Control: 

 

The erosion & sediment control plan for this site consists of the use of soil stockpile areas, check 

dams, silt fencing, and coir logs down gradient of all disturbed areas.  An anti-tracking pad will 

be installed at the entrance to the site.  A more detailed E&S narrative in included in the plan set. 

 

All sediment and erosion control procedures and construction of all stormwater drainage 

structures shall essentially be in accordance with the “2002 Connecticut Guidelines For Soil 

Erosion and Sediment Control” by the Connecticut Council on Soil and Water Conservation. 

 

 

 

 

 

 

 

 
Eric R. Peterson, P.E. 23430 
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

6 Wilbraham and Menlo 
soils, 0 to 8 percent 
slopes, extremely 
stony

C/D 0.0 0.0%

17 Timakwa and Natchaug 
soils, 0 to 2 percent 
slopes

B/D 2.5 5.8%

30B Branford silt loam, 3 to 8 
percent slopes

B 0.0 0.0%

37C Manchester gravelly 
sandy loam, 3 to 15 
percent slopes

A 10.5 24.9%

73C Charlton-Chatfield 
complex, 0 to 15 
percent slopes, very 
rocky

B 6.4 15.1%

109 Fluvaquents-Udifluvents 
complex, frequently 
flooded

B/D 5.6 13.4%

306 Udorthents-Urban land 
complex

B 17.1 40.6%

704A Enfield silt loam, 0 to 3 
percent slopes

B 0.0 0.1%

704B Enfield silt loam, 3 to 8 
percent slopes

B 0.0 0.0%

Totals for Area of Interest 42.2 100.0%

Hydrologic Soil Group—State of Connecticut

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/1/2020
Page 3 of 4
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TEST PIT DATA: 

WITNESSED BY E. PETERSON, P.E. 

GARDNER & PETERSON ASSOCIATES, LLC 

 
06/02/2020 

TP 303: 

0-9" TOPSOIL 

9-14"  COARSE LOAMY SAND 

14-108" COARSE SAND W/ COBBLES 

 

TP 305: 

0-13"  TOPSOIL 

13-22"  Y.BR. FINE SANDY LOAM 

22-72"  R.BR. TILL, COMPACT 

MOTTLING @ 16" 

SEEPAGE @ 68" 

 

TP 307: 

0-18"  TOPSOIL/FILL 

18-30"  Y.BR. FINE SANDY LOAM 

30-72"  R.BR. TILL 

MOTTLING @ 18" 

SEEPAGE @ 40" 

 

TP 308: 

0-38"  SAND & GRAVEL FILL 

38-44"  BURIED TOPSOIL 

44-138"  SAND & GRAVEL 

SHGW @ 108" 

PERM @ 58" RATE: 190 FT/DAY 

 

TP 310: 

0-11"  TOPSOIL 

11-28"  BR. FINE SANDY LOAM 

28-84"  FIRM R.BR. SILT 

84-144"  MED. SAND W/ COBBLES, SOME SILT 

GW @ 126" 

PERM #1 @ 115'  RATE: 70 FT/DAY 

STANDPIPE SET: DRY ON 06/16/2020 

 

TP 311: 

0-11"  TOPSOIL 

11-102"  BR. SAND & GRAVEL 

192-144" COMPACT FINE SAND W/ SILT 

PERM #2 @ 50"  RATE: 61 FT/DAY 

 

TP 312: 

0-16"  TOPSOIL 

16-32"  FINE SANDY LOAM 

32-144"  SAND & GRAVEL 

PERM #3 @ 36"  RATE: 41 FT/DAY 

 

TP 313: 

0-7"  TOPSOIL 

7-15"  Y.BR. FINE SANDY LOAM 

15-43"  R.BR LOAMY SAND W/ COBBLES, SOMEWHAT 

FIRM 

LEDGE @ 43" 

 

 

 

TP 314: 

LEDGE @ 24" 

 

TP 314A: 

0-36"  FRACTURED ROCK 

 

TP 315: 

LEDGE @ 36" (WEST) 

LEDGE @ 30" (EAST) 

 

TP 316: 

0-4"  TOPSOIL 

4-33"  BR. FINE SANDY LOAM W/ COBBLES 

33-54"  BR. COMPACT TILL W/ FLAT BOULDERS 

54-78"  SAND & GRAVEL W/ BOULDERS 

LEDGE @ 78" 

PERM #12 @ 23"  RATE: 0.4 FT/DAY 

 

TP 317:  

0-10"  TOPSOIL 

10-58"  BONEY BR. FINE SANDY LOAM 

LEDGE @ 58" 

 

TP 317A: 

0-8"  TOPSOIL 

8-30"  BR. FINE SANDY LOAM W/ COBBLES 

30-78"  R.BR. COMPACT TILL W/ FLAT BOULDERS 

LEDGE @ 78" 

 

TP 318: 

0-8"  TOPSOIL 

8-36"  Y.BR. FINE SANDY LOAM W/ COBBLES, FIRM 

36-60"  R.BR. TILL W/ COBBLES 

60-80"  DECOMPOSED LEDGE 

 

TP 319: 

0-9"  TOPSOIL 

9-24"  Y.BR. LOAMY SAND W/ COBBLES 

24-60"  SAND & GRAVEL 

60-132"  COARSE SAND 

PERM #70 @ 36"  RATE: 370 FT/DAY 

 

TP 320: 

LEDGE @ 32" 

 

TP 321: 

0-12"  TOPSOIL 

12-20"  Y.BR. FINE SANDY LOAM 

20-116"  SAND & GRAVEL 

SEEPAGE @ 116" 

 

08/16/2020 

TP H1: 

0-6" TOPSOIL 

6-28"  Y.BR. FINE SANDY LOAM 

28-36"  MED. SAND W/ COBBLES 

PERM #1 @ 32"  RATE: 12 FT/DAY 
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DETERMINE THE WATER QUALITY VOLUME:   

 

 

WQV = 1” x R x A R = 0.05 + (0.009 x I) 

      12 

 

Northerly Stormwater Basin: 

   West Inlet: A = 0.80 Acres  I = 56%  R = 0.55 

    WQV = 1,600 cu.ft.  

Size Forebay for 10% WQV: 

   Volume (required) = 10% x 1,600 = 160 cu.ft. 

   Volume (provided) = 168 cu.ft. 

 

   East Inlet: A = 0.45 Acres  I = 64%  R = 0.63 

    WQV = 1,030 cu.ft.  

Size Forebay for 10% WQV: 

   Volume (required) = 10% x 1,030 = 103 cu.ft. 

   Volume (provided) = 183 cu.ft. 

 

 

Southerly Stormwater Basin: 

   North Inlet: A = 0.40 Acres  I = 87.5% R = 0.84 

    WQV = 1,220 cu.ft.  

Size Forebay for 10% WQV: 

   Volume (required) = 10% x 1,220 = 122 cu.ft. 

   Volume (provided) = 140 cu.ft. 

 

   South Inlet: A = 9.45 Acres  I = 44.4% R = 0.45 

    WQV = 16,090 cu.ft.  

Size Forebay for 10% WQV: 

   Volume (required) = 10% x 16,090 = 1609 cu.ft. 

   Volume (provided) = 1,628 cu.ft. 
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DETERMINE THE GROUNDWATER RECHARGE VOLUME (GRV): 

Per the 2004 Connecticut Stormwater Quality Manual  

 

 GRV = (D)(A)(I)   GRV = Groundwater Recharge Volume 

12 D = Depth of runoff to be recharged (A soils=0.40 in, B soils=0.25 in) 

A = Site area 

I = Net increase in site imperviousness 

 

 To Northeasterly Wetland: 

  A = 2.98 acres 

  AI = 0.42 acres 

  I = 0.141 

  D = 0.40 

  

  GRV = (0.40) x (2.98) x (0.141) x 43560 = 610 cu.ft. required 

    12 

  

WQV Provided: 

CB 2:   591 cu.ft. 

Rain Garden: 719 cu.ft. 

Total:  1310 cu.ft.   >   610 cu.ft. √ 

 Remainder of Site: 

  A = 18.63 acres 

  AI = 4.78 acres 

  I = 0.257 

  D = 0.25 

  

  GRV = (0.25) x (18.63) x (0.257) x 43560 = 4,345 cu.ft. required 

    12 

  

WQV Provided: 

CB 1:   360 cu.ft. 

CB 3:   429 cu.ft. 

CB 9:   309 cu.ft.  

CB 10:   598 cu.ft. 

CB 23:   722 cu.ft. 

Rain Garden:  189 cu.ft. 

N’ly Basin: 2644 cu.ft. 

S’ly Basin: 16448 cu.ft. 

Total:  21,699 cu.ft.   > 4,345 cu.ft.   √ 

 



Channel Report

Hydraflow Express Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. Thursday, Oct 8 2020

Grass Lined Swale into Southerly Basin

Trapezoidal
Bottom Width (ft) =  4.00
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  2.00
Invert Elev (ft) =  203.40
Slope (%) =  1.50
N-Value =  0.028

Calculations
Compute by: Known Q
Known Q (cfs) =  21.70

Highlighted
Depth (ft) =  0.79
Q (cfs) =  21.70
Area (sqft) =  5.03
Velocity (ft/s) =  4.31
Wetted Perim (ft) =  9.00
Crit Depth, Yc (ft) =  0.80
Top Width (ft) =  8.74
EGL (ft) =  1.08

 0  2  4  6  8  10  12  14  16  18  20

Elev (ft) Depth (ft)
Section

202.50 -0.90

203.00 -0.40

203.50 0.10

204.00 0.60

204.50 1.10

205.00 1.60

205.50 2.10

206.00 2.60

Reach (ft)

Owner
Typewritten Text
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PERMISSIBLE SHEAR STRESS IN VEGETATIVE CHANNEL: 

 

Table 7-4 CT DOT Drainage Manual: 

  Type ‘A’ Vegetative Channel: Permissible Unit Shear Stress = 3.70 lb/ft2  

  

 Maximum Shear Stress: τd = δdS  Eqn. 7.12 (CT DOT Drainage Manual) 

      δ = 62.4 lb/ft3 

      d = maximum depth flow = 0.79 ft (Page 14) 

      S = Average bed slope = 1.5% or 0.015 ft/ft 

             τd = (62.4)(0.79)(0.015)  

             τd = 0.74 lb/ft2      <    3.70 lb/ft2  √ 

    

  

DETERMINE CAPACITY IN EXISTING DRAINAGE SYSTEM OFF THE END OF NAEK ROAD: 

 

 24” RCP:  S = 1.24% L = 150’ 

 24” RCP: S = 0.85% L = 252’ 

 

 Proposed Peak Flow to System = 20.23 cfs (100 year) 

  

 Capacity of Flattest Culvert (Manning’s Formula): 

   Q = 1.49 x A x R2/3 x S1/2 

             n 

 

   n = 0.013 A = 3.1416 WP = 6.2832 R = A/WP = 0.5 

      

   Q = 1. 49 x 3.1416 x 0.52/3 x 0.00851/2 

   0.013 

 

 Q = 20.9 cfs   >   20.23 cfs    √ 

 

 HW/D = 1.4 → HW = 1.4 x 2.0 = 2.8 ft 

 

 Available Head = 8 ft in STMH at inlet end of pipe √ 

 

Therefore, system has capacity to convey post-development 100-year flow 

 

 

Determine Width of Outlet Spillway to Southerly Stormwater Basin 

 

 Spillway shall act as an emergency spillway and shall convey 100-year Peak Flow Entering the Basin 

  Q100IN = 38.32 cfs 

 

 Capacity of Spillway (Q) = 3.33 x [W-0.2H] x H1.5 

   For  H = 1.0’ 

    W = 12’ 

    Q = 3.33 x [12-(0.2x1.0)] x 11.5 

    Q = 39.3 cfs        >       38.3 cfs         √ 

 

A 12 ft wide spillway has capacity to convey the 100-year peak flow entering the basin 
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SIZE RAIN GARDENS / BIORETENTION:  

 

SA = WQv / hf  where: 

 

SA = Surface Area of Filter Bed (sf) 

WQv = Water Quality Volume (cf) 

hf = Depth of ponding above soil surface per soil class (ft) 

For Soil Class ‘A’ → hf = 12” or 1.0’ 

For Soil Class ‘B’ → hf = 9” or 0.75’ 

 

   

  Near Building #2: 

   

A = 0.33 Acres  R = 0.05 + 0.009 I 

  AI = 0.20 acres  R = 0.60 

  I = 60.6%  WQv = 1” x R x A = (1) (0.60) (0.33) = 0.0165 ac-ft or 720 cf 

           12       12 

  SA = 720 / 1.00 = 720 sq.ft. 

 

  Surface Area Provided = 15’ x 48’ = 720 sq.ft.  

 

 

 

  Near Building #13 & #14: 

   

A = 0.13 Acres  R = 0.05 + 0.009 I 

  AI = 0.05 acres  R = 0.40 

  I = 38.5%  WQv = 1” x R x A = (1) (0.40) (0.13) = 0.0043 ac-ft or 190 cf 

           12       12 

  SA = 190 / 0.75 = 254 sq.ft. 

 

  Surface Area Provided = 11’ x 24’ = 264 sq.ft.  

  



1 - Proposed To N'ly Basin

2 - Out of N'ly Basin
3 - Bypass To CulDeSac Drainage

4 - Total to CulDeSac Drainage

6 - Proposed to S'ly Inf Basin

7 - Out of S'ly Inf Basin
8 - Proposed Bypassing Basins9 - To Rain Garden Near Bld 13 & 14

10 - Into Ground 11 - Runoff to River

12 - Proposed to River
13 - Existing To River

15 - CB1

16 - Chambers at CB1

17 - CB2

18 - Chambers at CB2

19 - CB3

20 - Chambers at CB3

21 - CB9

22 - Chambers at CB9

23 - CB10

24 - Chambers at CB10

25 - CB23

26 - Chambers at CB23
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Watershed Model Schematic
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066

Project: 5768-Village-Naek-Road.gpw Thursday, Oct 8, 2020

 Hyd.  Origin  Description

 Legend

 1 SCS Runoff Proposed To N'ly Basin

 2 Reservoir Out of N'ly Basin

 3 SCS Runoff Bypass To CulDeSac Drainage

 4 Combine Total to CulDeSac Drainage

 6 SCS Runoff Proposed to S'ly Inf Basin

 7 Reservoir Out of S'ly Inf Basin

 8 SCS Runoff Proposed Bypassing Basins

 9 SCS Runoff To Rain Garden Near Bld 13 & 14

 10 Diversion1 Into Ground

 11 Diversion2 Runoff to River

 12 Combine Proposed to River

 13 SCS Runoff Existing To River

 15 SCS Runoff CB1

 16 Reservoir Chambers at CB1

 17 SCS Runoff CB2

 18 Reservoir Chambers at CB2

 19 SCS Runoff CB3

 20 Reservoir Chambers at CB3

 21 SCS Runoff CB9

 22 Reservoir Chambers at CB9

 23 SCS Runoff CB10

 24 Reservoir Chambers at CB10

 25 SCS Runoff CB23

 26 Reservoir Chambers at CB23



Hydrograph Return Period Recap
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Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type Hyd(s) description

(origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

1 SCS Runoff ------ ------- 1.402 ------- ------- 3.123 ------- ------- 5.626 Proposed To N'ly Basin

2 Reservoir  1 ------- 0.000 ------- ------- 0.135 ------- ------- 1.525 Out of N'ly Basin

3 SCS Runoff ------ ------- 4.302 ------- ------- 10.07 ------- ------- 18.70 Bypass To CulDeSac Drainage

4 Combine 2, 3 ------- 4.302 ------- ------- 10.18 ------- ------- 20.23 Total to CulDeSac Drainage

6 SCS Runoff ------ ------- 11.25 ------- ------- 22.52 ------- ------- 38.32 Proposed to S'ly Inf Basin

7 Reservoir  6 ------- 0.000 ------- ------- 9.729 ------- ------- 32.45 Out of S'ly Inf Basin

8 SCS Runoff ------ ------- 7.839 ------- ------- 20.18 ------- ------- 39.11 Proposed Bypassing Basins

9 SCS Runoff ------ ------- 0.155 ------- ------- 0.338 ------- ------- 0.600 To Rain Garden Near Bld 13 & 14

10 Diversion1  9 ------- 0.155 ------- ------- 0.238 ------- ------- 0.067 Into Ground

11 Diversion2  9 ------- 0.059 ------- ------- 0.338 ------- ------- 0.600 Runoff to River

12 Combine 2, 7, 8, 
11

------- 7.839 ------- ------- 22.39 ------- ------- 71.20 Proposed to River

13 SCS Runoff ------ ------- 9.773 ------- ------- 31.15 ------- ------- 66.10 Existing To River

15 SCS Runoff ------ ------- 0.011 ------- ------- 0.179 ------- ------- 0.632 CB1

16 Reservoir  15 ------- 0.000 ------- ------- 0.000 ------- ------- 0.000 Chambers at CB1

17 SCS Runoff ------ ------- 0.153 ------- ------- 0.462 ------- ------- 0.961 CB2

18 Reservoir  17 ------- 0.000 ------- ------- 0.000 ------- ------- 0.000 Chambers at CB2

19 SCS Runoff ------ ------- 0.159 ------- ------- 0.363 ------- ------- 0.664 CB3

20 Reservoir  19 ------- 0.000 ------- ------- 0.000 ------- ------- 0.000 Chambers at CB3

21 SCS Runoff ------ ------- 0.040 ------- ------- 0.185 ------- ------- 0.459 CB9

22 Reservoir  21 ------- 0.000 ------- ------- 0.000 ------- ------- 0.000 Chambers at CB9

23 SCS Runoff ------ ------- 0.104 ------- ------- 0.387 ------- ------- 0.884 CB10

24 Reservoir  23 ------- 0.000 ------- ------- 0.000 ------- ------- 0.000 Chambers at CB10

25 SCS Runoff ------ ------- 0.335 ------- ------- 0.730 ------- ------- 1.300 CB23

26 Reservoir  25 ------- 0.000 ------- ------- 0.000 ------- ------- 0.000 Chambers at CB23

Proj. file: 5768-Village-Naek-Road.gpw Thursday, Oct 8, 2020

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066



Hydrograph Summary Report

19

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 1.402 2 724 4,414 ------ ------     ------ Proposed To N'ly Basin

2 Reservoir 0.000 2 726 0  1 207.39 968 Out of N'ly Basin

3 SCS Runoff 4.302 2 732 18,919 ------ ------     ------ Bypass To CulDeSac Drainage

4 Combine 4.302 2 732 18,919 2, 3 ------     ------ Total to CulDeSac Drainage

6 SCS Runoff 11.25 2 732 46,600 ------ ------     ------ Proposed to S'ly Inf Basin

7 Reservoir 0.000 2 1410 0  6 203.15 21,324 Out of S'ly Inf Basin

8 SCS Runoff 7.839 2 732 36,338 ------ ------     ------ Proposed Bypassing Basins

9 SCS Runoff 0.155 2 724 484 ------ ------     ------ To Rain Garden Near Bld 13 & 14

10 Diversion1 0.155 2 724 191  9 ------     ------ Into Ground

11 Diversion2 0.059 2 742 293  9 ------     ------ Runoff to River

12 Combine 7.839 2 732 36,631 2, 7, 8, 
11

------     ------ Proposed to River

13 SCS Runoff 9.773 2 734 52,246 ------ ------     ------ Existing To River

15 SCS Runoff 0.011 2 762 257 ------ ------     ------ CB1

16 Reservoir 0.000 2 762 0  15 207.85 0.725 Chambers at CB1

17 SCS Runoff 0.153 2 734 786 ------ ------     ------ CB2

18 Reservoir 0.000 2 808 0  17 206.03 5.69 Chambers at CB2

19 SCS Runoff 0.159 2 734 749 ------ ------     ------ CB3

20 Reservoir 0.000 2 784 0  19 201.25 7.55 Chambers at CB3

21 SCS Runoff 0.040 2 746 309 ------ ------     ------ CB9

22 Reservoir 0.000 2 732 0  21 206.01 0.621 Chambers at CB9

23 SCS Runoff 0.104 2 742 677 ------ ------     ------ CB10

24 Reservoir 0.000 2 788 0  23 205.01 1.61 Chambers at CB10

25 SCS Runoff 0.335 2 734 1,549 ------ ------     ------ CB23

26 Reservoir 0.000 2 762 0  25 208.03 4.38 Chambers at CB23

5768-Village-Naek-Road.gpw Return Period: 2 Year Thursday, Oct 8, 2020

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Thursday, Oct 8, 2020

Hyd. No.  1 

Proposed To N'ly Basin

Hydrograph type =  SCS Runoff Peak discharge =  1.402 cfs
Storm frequency =  2 yrs Time to peak =  724 min
Time interval =  2  min Hyd. volume =  4,414 cuft
Drainage area =  1.250 ac Curve number =  74*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  5.60 min
Total precip. =  3.20 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.740 x 98) + (0.510 x 39)] / 1.250

20
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066

Hyd. No.  1 

Proposed To N'ly Basin

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  30.0 70.0 0.0
Two-year 24-hr precip. (in) =  3.20 3.20 0.00
Land slope (%) =  4.00 2.00 0.00

Travel Time (min) = 4.13 + 0.91 + 0.00 = 5.04

Shallow Concentrated Flow
Flow length (ft) =  80.00 20.00 0.00
Watercourse slope (%) =  2.00 15.00 0.00
Surface description =  Paved Unpaved Paved
Average velocity (ft/s) =  2.87 6.25 0.00

Travel Time (min) = 0.46 + 0.05 + 0.00 = 0.52

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 5.60 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Thursday, Oct 8, 2020

Hyd. No.  2 

Out of N'ly Basin

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  2 yrs Time to peak =  726 min
Time interval =  2  min Hyd. volume =  0 cuft
Inflow hyd. No. =  1 - Proposed To N'ly Basin Max. Elevation =  207.39 ft
Reservoir name =  N'ly Infiltration Basin Max. Storage =  968 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.

22
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Pond Report 23

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Thursday, Oct 8, 2020

Pond No.  4  -  N'ly Infiltration Basin

Pond Data

Contours - User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 207.00 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 207.00 1,981 0 0
1.00 208.00 2,976 2,479 2,479
3.00 210.00 3,968 6,944 9,423

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  15.00 0.00 0.00 0.00

Span (in) =  15.00 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  207.70 0.00 0.00 0.00

Length (ft) =  36.00 0.00 0.00 0.00

Slope (%) =  8.00 0.00 0.00 n/a

N-Value =  .012 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  --- --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  20.500 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 207.00 0.00 --- --- --- --- --- --- --- 0.000 --- 0.000
1.00 2,479 208.00 0.42 ic --- --- --- --- --- --- --- 1.412 --- 1.835
3.00 9,423 210.00 7.65 ic --- --- --- --- --- --- --- 1.883 --- 9.529



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Thursday, Oct 8, 2020

Hyd. No.  3 

Bypass To CulDeSac Drainage

Hydrograph type =  SCS Runoff Peak discharge =  4.302 cfs
Storm frequency =  2 yrs Time to peak =  732 min
Time interval =  2  min Hyd. volume =  18,919 cuft
Drainage area =  5.750 ac Curve number =  72*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  14.10 min
Total precip. =  3.20 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(2.430 x 98) + (0.480 x 30) + (0.920 x 55) + (0.320 x 39) + (1.600 x 61)] / 5.750
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Hyd. No.  3 

Bypass To CulDeSac Drainage

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.20 0.00 0.00
Land slope (%) =  5.00 0.00 0.00

Travel Time (min) = 9.89 + 0.00 + 0.00 = 9.89

Shallow Concentrated Flow
Flow length (ft) =  559.00 68.00 0.00
Watercourse slope (%) =  3.80 2.30 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =  3.15 3.08 0.00

Travel Time (min) = 2.96 + 0.37 + 0.00 = 3.33

Channel Flow
X sectional flow area (sqft) =  1.23 1.77 3.14
Wetted perimeter (ft) =  3.93 4.71 6.28
Channel slope (%) =  0.50 1.10 2.00
Manning's n-value =  0.013 0.013 0.013
Velocity (ft/s) =  3.72 6.23 10.19
Flow length (ft) =  22.0 222.0 105.0

Travel Time (min) = 0.10 + 0.59 + 0.17 = 0.86

Total Travel Time, Tc .............................................................................. 14.10 min
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Hyd. No.  4 

Total to CulDeSac Drainage

Hydrograph type =  Combine Peak discharge =  4.302 cfs
Storm frequency =  2 yrs Time to peak =  732 min
Time interval =  2  min Hyd. volume =  18,919 cuft
Inflow hyds. =  2, 3 Contrib. drain. area =  5.750 ac
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Hyd. No.  6 

Proposed to S'ly Inf Basin

Hydrograph type =  SCS Runoff Peak discharge =  11.25 cfs
Storm frequency =  2 yrs Time to peak =  732 min
Time interval =  2  min Hyd. volume =  46,600 cuft
Drainage area =  9.850 ac Curve number =  79*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  16.10 min
Total precip. =  3.20 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(4.550 x 98) + (0.020 x 30) + (1.540 x 55) + (1.080 x 80) + (2.660 x 61)] / 9.850
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Hyd. No.  6 

Proposed to S'ly Inf Basin

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.20 3.20 0.00
Land slope (%) =  5.00 0.00 0.00

Travel Time (min) = 9.89 + 0.00 + 0.00 = 9.89

Shallow Concentrated Flow
Flow length (ft) =  193.00 293.00 419.00
Watercourse slope (%) =  2.20 3.50 1.90
Surface description =  Unpaved Unpaved Paved
Average velocity (ft/s) =  2.39 3.02 2.80

Travel Time (min) = 1.34 + 1.62 + 2.49 = 5.45

Channel Flow
X sectional flow area (sqft) =  3.14 0.00 0.00
Wetted perimeter (ft) =  6.28 0.00 0.00
Channel slope (%) =  0.50 0.00 0.00
Manning's n-value =  0.013 0.015 0.015
Velocity (ft/s) =  5.09 0.00 0.00
Flow length (ft) =  230.0 0.0 0.0

Travel Time (min) = 0.75 + 0.00 + 0.00 = 0.75

Total Travel Time, Tc .............................................................................. 16.10 min
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Hyd. No.  7 

Out of S'ly Inf Basin

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  2 yrs Time to peak =  1410 min
Time interval =  2  min Hyd. volume =  0 cuft
Inflow hyd. No. =  6 - Proposed to S'ly Inf Basin Max. Elevation =  203.15 ft
Reservoir name =  S'ly Basin-Inf Max. Storage =  21,324 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Pond No.  5  -  S'ly Basin-Inf

Pond Data

Contours - User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 200.00 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 200.00 4,779 0 0
1.00 201.00 5,786 5,283 5,283
2.00 202.00 7,236 6,511 11,794
3.00 203.00 8,863 8,050 19,843
4.00 204.00 10,781 9,822 29,665
5.00 205.00 12,843 11,812 41,477

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  0.00 0.00 0.00 0.00

Span (in) =  0.00 0.00 0.00 0.00

No. Barrels =  0 0 0 0

Invert El. (ft) =  0.00 0.00 0.00 0.00

Length (ft) =  0.00 0.00 0.00 0.00

Slope (%) =  0.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  12.00 0.00 0.00 0.00

Crest El. (ft) =  204.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Ciplti --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  6.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 200.00 --- --- --- --- 0.00 --- --- --- 0.000 --- 0.000
1.00 5,283 201.00 --- --- --- --- 0.00 --- --- --- 0.804 --- 0.804
2.00 11,794 202.00 --- --- --- --- 0.00 --- --- --- 1.005 --- 1.005
3.00 19,843 203.00 --- --- --- --- 0.00 --- --- --- 1.231 --- 1.231
4.00 29,665 204.00 --- --- --- --- 0.00 --- --- --- 1.497 --- 1.497
5.00 41,477 205.00 --- --- --- --- 39.96 --- --- --- 1.784 --- 41.74
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Hyd. No.  8 

Proposed Bypassing Basins

Hydrograph type =  SCS Runoff Peak discharge =  7.839 cfs
Storm frequency =  2 yrs Time to peak =  732 min
Time interval =  2  min Hyd. volume =  36,338 cuft
Drainage area =  13.170 ac Curve number =  69*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.90 min
Total precip. =  3.20 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(2.790 x 98) + (1.090 x 30) + (2.600 x 55) + (0.520 x 39) + (2.560 x 61) + (3.610 x 77)] / 13.170
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Hyd. No.  8 

Proposed Bypassing Basins

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.20 0.00 0.00
Land slope (%) =  5.00 0.00 0.00

Travel Time (min) = 9.89 + 0.00 + 0.00 = 9.89

Shallow Concentrated Flow
Flow length (ft) =  559.00 68.00 66.00
Watercourse slope (%) =  3.80 2.30 1.00
Surface description =  Unpaved Paved Unpaved
Average velocity (ft/s) =  3.15 3.08 1.61

Travel Time (min) = 2.96 + 0.37 + 0.68 = 4.01

Channel Flow
X sectional flow area (sqft) =  1.77 3.14 3.14
Wetted perimeter (ft) =  4.71 6.28 6.28
Channel slope (%) =  1.10 2.00 0.60
Manning's n-value =  0.013 0.013 0.013
Velocity (ft/s) =  6.23 10.19 5.58
Flow length (ft) =  222.0 105.0 419.0

Travel Time (min) = 0.59 + 0.17 + 1.25 = 2.02

Total Travel Time, Tc .............................................................................. 15.90 min
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Hyd. No.  9 

To Rain Garden Near Bld 13 & 14

Hydrograph type =  SCS Runoff Peak discharge =  0.155 cfs
Storm frequency =  2 yrs Time to peak =  724 min
Time interval =  2  min Hyd. volume =  484 cuft
Drainage area =  0.130 ac Curve number =  75*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  5.00 min
Total precip. =  3.20 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.050 x 98) + (0.080 x 61)] / 0.130
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Hyd. No.  10 

Into Ground

Hydrograph type =  Diversion1 Peak discharge =  0.155 cfs
Storm frequency =  2 yrs Time to peak =  724 min
Time interval =  2  min Hyd. volume =  191 cuft
Inflow hydrograph =  9 - To Rain Garden Near Bld 13 & 14 2nd diverted hyd. =  11 
Diversion method =  First Flush Volume Volume Up To =  189.00 cuft
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Hyd. No.  11 

Runoff to River

Hydrograph type =  Diversion2 Peak discharge =  0.059 cfs
Storm frequency =  2 yrs Time to peak =  742 min
Time interval =  2  min Hyd. volume =  293 cuft
Inflow hydrograph =  9 - To Rain Garden Near Bld 13 & 14 2nd diverted hyd. =  10 
Diversion method =  First Flush Volume Volume Up To =  189.00 cuft
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Hyd. No.  12 

Proposed to River

Hydrograph type =  Combine Peak discharge =  7.839 cfs
Storm frequency =  2 yrs Time to peak =  732 min
Time interval =  2  min Hyd. volume =  36,631 cuft
Inflow hyds. =  2, 7, 8, 11 Contrib. drain. area =  13.170 ac
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Hyd. No.  13 

Existing To River

Hydrograph type =  SCS Runoff Peak discharge =  9.773 cfs
Storm frequency =  2 yrs Time to peak =  734 min
Time interval =  2  min Hyd. volume =  52,246 cuft
Drainage area =  26.400 ac Curve number =  64*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.90 min
Total precip. =  3.20 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(4.310 x 98) + (3.500 x 30) + (8.910 x 55) + (5.370 x 77) + (0.780 x 39) + (3.530 x 61)] / 26.400
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Hyd. No.  13 

Existing To River

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.20 0.00 0.00
Land slope (%) =  5.00 0.00 0.00

Travel Time (min) = 9.89 + 0.00 + 0.00 = 9.89

Shallow Concentrated Flow
Flow length (ft) =  559.00 68.00 66.00
Watercourse slope (%) =  3.80 2.30 1.00
Surface description =  Unpaved Paved Unpaved
Average velocity (ft/s) =  3.15 3.08 1.61

Travel Time (min) = 2.96 + 0.37 + 0.68 = 4.01

Channel Flow
X sectional flow area (sqft) =  1.77 3.14 3.14
Wetted perimeter (ft) =  4.71 6.28 6.28
Channel slope (%) =  1.10 2.00 0.60
Manning's n-value =  0.013 0.013 0.013
Velocity (ft/s) =  6.23 10.19 5.58
Flow length (ft) =  222.0 105.0 419.0

Travel Time (min) = 0.59 + 0.17 + 1.25 = 2.02

Total Travel Time, Tc .............................................................................. 15.90 min
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 3.123 2 724 9,383 ------ ------     ------ Proposed To N'ly Basin

2 Reservoir 0.135 2 736 141  1 207.86 2,129 Out of N'ly Basin

3 SCS Runoff 10.07 2 732 41,617 ------ ------     ------ Bypass To CulDeSac Drainage

4 Combine 10.18 2 732 41,758 2, 3 ------     ------ Total to CulDeSac Drainage

6 SCS Runoff 22.52 2 730 91,696 ------ ------     ------ Proposed to S'ly Inf Basin

7 Reservoir 9.729 2 746 20,708  6 204.39 34,263 Out of S'ly Inf Basin

8 SCS Runoff 20.18 2 732 84,522 ------ ------     ------ Proposed Bypassing Basins

9 SCS Runoff 0.338 2 724 1,012 ------ ------     ------ To Rain Garden Near Bld 13 & 14

10 Diversion1 0.238 2 720 213  9 ------     ------ Into Ground

11 Diversion2 0.338 2 724 799  9 ------     ------ Runoff to River

12 Combine 22.39 2 744 106,170 2, 7, 8, 
11

------     ------ Proposed to River

13 SCS Runoff 31.15 2 732 135,690 ------ ------     ------ Existing To River

15 SCS Runoff 0.179 2 742 1,223 ------ ------     ------ CB1

16 Reservoir 0.000 2 780 0  15 208.19 62.6 Chambers at CB1

17 SCS Runoff 0.462 2 732 1,993 ------ ------     ------ CB2

18 Reservoir 0.000 2 712 0  17 206.97 197 Chambers at CB2

19 SCS Runoff 0.363 2 734 1,620 ------ ------     ------ CB3

20 Reservoir 0.000 2 892 0  19 202.41 200 Chambers at CB3

21 SCS Runoff 0.185 2 736 962 ------ ------     ------ CB9

22 Reservoir 0.000 2 756 0  21 206.04 2.85 Chambers at CB9

23 SCS Runoff 0.387 2 736 1,907 ------ ------     ------ CB10

24 Reservoir 0.000 2 726 0  23 205.51 56.2 Chambers at CB10

25 SCS Runoff 0.730 2 734 3,239 ------ ------     ------ CB23

26 Reservoir 0.000 2 712 0  25 209.03 151 Chambers at CB23

5768-Village-Naek-Road.gpw Return Period: 10 Year Thursday, Oct 8, 2020

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066
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Hyd. No.  1 

Proposed To N'ly Basin

Hydrograph type =  SCS Runoff Peak discharge =  3.123 cfs
Storm frequency =  10 yrs Time to peak =  724 min
Time interval =  2  min Hyd. volume =  9,383 cuft
Drainage area =  1.250 ac Curve number =  74*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  5.60 min
Total precip. =  4.80 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.740 x 98) + (0.510 x 39)] / 1.250
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Hyd. No.  2 

Out of N'ly Basin

Hydrograph type =  Reservoir Peak discharge =  0.135 cfs
Storm frequency =  10 yrs Time to peak =  736 min
Time interval =  2  min Hyd. volume =  141 cuft
Inflow hyd. No. =  1 - Proposed To N'ly Basin Max. Elevation =  207.86 ft
Reservoir name =  N'ly Infiltration Basin Max. Storage =  2,129 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hyd. No.  3 

Bypass To CulDeSac Drainage

Hydrograph type =  SCS Runoff Peak discharge =  10.07 cfs
Storm frequency =  10 yrs Time to peak =  732 min
Time interval =  2  min Hyd. volume =  41,617 cuft
Drainage area =  5.750 ac Curve number =  72*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  14.10 min
Total precip. =  4.80 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(2.430 x 98) + (0.480 x 30) + (0.920 x 55) + (0.320 x 39) + (1.600 x 61)] / 5.750
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Hyd. No.  4 

Total to CulDeSac Drainage

Hydrograph type =  Combine Peak discharge =  10.18 cfs
Storm frequency =  10 yrs Time to peak =  732 min
Time interval =  2  min Hyd. volume =  41,758 cuft
Inflow hyds. =  2, 3 Contrib. drain. area =  5.750 ac
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Hyd. No.  6 

Proposed to S'ly Inf Basin

Hydrograph type =  SCS Runoff Peak discharge =  22.52 cfs
Storm frequency =  10 yrs Time to peak =  730 min
Time interval =  2  min Hyd. volume =  91,696 cuft
Drainage area =  9.850 ac Curve number =  79*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  16.10 min
Total precip. =  4.80 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(4.550 x 98) + (0.020 x 30) + (1.540 x 55) + (1.080 x 80) + (2.660 x 61)] / 9.850
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Hyd. No.  7 

Out of S'ly Inf Basin

Hydrograph type =  Reservoir Peak discharge =  9.729 cfs
Storm frequency =  10 yrs Time to peak =  746 min
Time interval =  2  min Hyd. volume =  20,708 cuft
Inflow hyd. No. =  6 - Proposed to S'ly Inf Basin Max. Elevation =  204.39 ft
Reservoir name =  S'ly Basin-Inf Max. Storage =  34,263 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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  Hyd No. 7   Hyd No. 6   Total storage used = 34,263 cuft
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Hyd. No.  8 

Proposed Bypassing Basins

Hydrograph type =  SCS Runoff Peak discharge =  20.18 cfs
Storm frequency =  10 yrs Time to peak =  732 min
Time interval =  2  min Hyd. volume =  84,522 cuft
Drainage area =  13.170 ac Curve number =  69*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.90 min
Total precip. =  4.80 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(2.790 x 98) + (1.090 x 30) + (2.600 x 55) + (0.520 x 39) + (2.560 x 61) + (3.610 x 77)] / 13.170
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Hyd. No.  9 

To Rain Garden Near Bld 13 & 14

Hydrograph type =  SCS Runoff Peak discharge =  0.338 cfs
Storm frequency =  10 yrs Time to peak =  724 min
Time interval =  2  min Hyd. volume =  1,012 cuft
Drainage area =  0.130 ac Curve number =  75*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  5.00 min
Total precip. =  4.80 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.050 x 98) + (0.080 x 61)] / 0.130
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Hyd. No.  10 

Into Ground

Hydrograph type =  Diversion1 Peak discharge =  0.238 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2  min Hyd. volume =  213 cuft
Inflow hydrograph =  9 - To Rain Garden Near Bld 13 & 14 2nd diverted hyd. =  11 
Diversion method =  First Flush Volume Volume Up To =  189.00 cuft
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  Hyd No. 10 -- Up to 189.00 cuft   Hyd No. 9 -- Inflow   Hyd No. 11 -- 9 minus 10
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Hyd. No.  11 

Runoff to River

Hydrograph type =  Diversion2 Peak discharge =  0.338 cfs
Storm frequency =  10 yrs Time to peak =  724 min
Time interval =  2  min Hyd. volume =  799 cuft
Inflow hydrograph =  9 - To Rain Garden Near Bld 13 & 14 2nd diverted hyd. =  10 
Diversion method =  First Flush Volume Volume Up To =  189.00 cuft
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  Hyd No. 11   Hyd No. 9 -- Inflow   Hyd No. 10
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Hyd. No.  12 

Proposed to River

Hydrograph type =  Combine Peak discharge =  22.39 cfs
Storm frequency =  10 yrs Time to peak =  744 min
Time interval =  2  min Hyd. volume =  106,170 cuft
Inflow hyds. =  2, 7, 8, 11 Contrib. drain. area =  13.170 ac
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Hyd. No.  13 

Existing To River

Hydrograph type =  SCS Runoff Peak discharge =  31.15 cfs
Storm frequency =  10 yrs Time to peak =  732 min
Time interval =  2  min Hyd. volume =  135,690 cuft
Drainage area =  26.400 ac Curve number =  64*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.90 min
Total precip. =  4.80 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(4.310 x 98) + (3.500 x 30) + (8.910 x 55) + (5.370 x 77) + (0.780 x 39) + (3.530 x 61)] / 26.400
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Hyd. No.  15 

CB1

Hydrograph type =  SCS Runoff Peak discharge =  0.632 cfs
Storm frequency =  100 yrs Time to peak =  736 min
Time interval =  2  min Hyd. volume =  3,217 cuft
Drainage area =  0.550 ac Curve number =  50*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  17.20 min
Total precip. =  6.90 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.080 x 98) + (0.030 x 55) + (0.400 x 39) + (0.040 x 61)] / 0.550
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Hyd. No.  15 

CB1

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.400 0.240 0.011
Flow length (ft) =  62.0 38.0 0.0
Two-year 24-hr precip. (in) =  3.20 3.20 0.00
Land slope (%) =  4.00 4.00 0.00

Travel Time (min) = 11.10 + 4.99 + 0.00 = 16.09

Shallow Concentrated Flow
Flow length (ft) =  190.00 23.00 35.00
Watercourse slope (%) =  7.00 33.00 1.00
Surface description =  Unpaved Unpaved Unpaved
Average velocity (ft/s) =  4.27 9.27 1.61

Travel Time (min) = 0.74 + 0.04 + 0.36 = 1.14

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 17.20 min
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Hyd. No.  16 

Chambers at CB1

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2  min Hyd. volume =  0 cuft
Inflow hyd. No. =  15 - CB1 Max. Elevation =  211.49 ft
Reservoir name =  CB 1 Max. Storage =  669 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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  Hyd No. 16   Hyd No. 15   Total storage used = 669 cuft
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Pond No.  6  -  CB 1

Pond Data

UG Chambers - Invert elev. = 207.85 ft,  Rise x Span = 4.00 x 4.00 ft,  Barrel Len = 40.00 ft,  No. Barrels = 1,  Slope = 0.00%,  Headers = No
Encasement - Invert elev. = 207.85 ft,  Width = 6.00 ft,  Height = 4.00 ft,  Voids = 30.00%

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 207.85 n/a 0 0
0.40 208.25 n/a 74 74
0.80 208.65 n/a 74 147
1.20 209.05 n/a 74 221
1.60 209.45 n/a 74 294
2.00 209.85 n/a 74 368
2.40 210.25 n/a 74 442
2.80 210.65 n/a 74 515
3.20 211.05 n/a 74 589
3.60 211.45 n/a 74 663
4.00 211.85 n/a 74 736

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  0.00 0.00 0.00 0.00

Span (in) =  0.00 0.00 0.00 0.00

No. Barrels =  0 0 0 0

Invert El. (ft) =  0.00 0.00 0.00 0.00

Length (ft) =  0.00 0.00 0.00 0.00

Slope (%) =  0.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  --- --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  20.500 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 207.85 --- --- --- --- --- --- --- --- 0.000 --- 0.000
0.40 74 208.25 --- --- --- --- --- --- --- --- 0.129 --- 0.129
0.80 147 208.65 --- --- --- --- --- --- --- --- 0.144 --- 0.144
1.20 221 209.05 --- --- --- --- --- --- --- --- 0.159 --- 0.159
1.60 294 209.45 --- --- --- --- --- --- --- --- 0.175 --- 0.175
2.00 368 209.85 --- --- --- --- --- --- --- --- 0.190 --- 0.190
2.40 442 210.25 --- --- --- --- --- --- --- --- 0.205 --- 0.205
2.80 515 210.65 --- --- --- --- --- --- --- --- 0.220 --- 0.220
3.20 589 211.05 --- --- --- --- --- --- --- --- 0.235 --- 0.235
3.60 663 211.45 --- --- --- --- --- --- --- --- 0.251 --- 0.251
4.00 736 211.85 --- --- --- --- --- --- --- --- 0.266 --- 0.266
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Hyd. No.  17 

CB2

Hydrograph type =  SCS Runoff Peak discharge =  0.961 cfs
Storm frequency =  100 yrs Time to peak =  732 min
Time interval =  2  min Hyd. volume =  3,962 cuft
Drainage area =  0.370 ac Curve number =  65*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  14.40 min
Total precip. =  6.90 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.160 x 98) + (0.210 x 39)] / 0.370
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Hyd. No.  17 

CB2

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.240 0.240 0.011
Flow length (ft) =  80.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.20 0.00 0.00
Land slope (%) =  1.25 0.00 0.00

Travel Time (min) = 14.41 + 0.00 + 0.00 = 14.41

Shallow Concentrated Flow
Flow length (ft) =  0.00 0.00 0.00
Watercourse slope (%) =  0.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =  0.00 0.00 0.00

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 14.40 min
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Hyd. No.  18 

Chambers at CB2

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  100 yrs Time to peak =  824 min
Time interval =  2  min Hyd. volume =  0 cuft
Inflow hyd. No. =  17 - CB2 Max. Elevation =  209.52 ft
Reservoir name =  CB 2 Max. Storage =  711 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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  Hyd No. 18   Hyd No. 17   Total storage used = 711 cuft
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Pond No.  7  -  CB 2

Pond Data

UG Chambers - Invert elev. = 206.00 ft,  Rise x Span = 4.00 x 4.00 ft,  Barrel Len = 44.00 ft,  No. Barrels = 1,  Slope = 0.00%,  Headers = No
Encasement - Invert elev. = 206.00 ft,  Width = 6.00 ft,  Height = 4.00 ft,  Voids = 30.00%

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 206.00 n/a 0 0
0.40 206.40 n/a 81 81
0.80 206.80 n/a 81 162
1.20 207.20 n/a 81 243
1.60 207.60 n/a 81 324
2.00 208.00 n/a 81 405
2.40 208.40 n/a 81 486
2.80 208.80 n/a 81 567
3.20 209.20 n/a 81 648
3.60 209.60 n/a 81 729
4.00 210.00 n/a 81 810

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  0.00 0.00 0.00 0.00

Span (in) =  0.00 0.00 0.00 0.00

No. Barrels =  0 0 0 0

Invert El. (ft) =  0.00 0.00 0.00 0.00

Length (ft) =  0.00 0.00 0.00 0.00

Slope (%) =  0.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  --- --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  35.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 206.00 --- --- --- --- --- --- --- --- 0.000 --- 0.000
0.40 81 206.40 --- --- --- --- --- --- --- --- 0.242 --- 0.242
0.80 162 206.80 --- --- --- --- --- --- --- --- 0.271 --- 0.271
1.20 243 207.20 --- --- --- --- --- --- --- --- 0.299 --- 0.299
1.60 324 207.60 --- --- --- --- --- --- --- --- 0.328 --- 0.328
2.00 405 208.00 --- --- --- --- --- --- --- --- 0.356 --- 0.356
2.40 486 208.40 --- --- --- --- --- --- --- --- 0.385 --- 0.385
2.80 567 208.80 --- --- --- --- --- --- --- --- 0.414 --- 0.414
3.20 648 209.20 --- --- --- --- --- --- --- --- 0.442 --- 0.442
3.60 729 209.60 --- --- --- --- --- --- --- --- 0.471 --- 0.471
4.00 810 210.00 --- --- --- --- --- --- --- --- 0.499 --- 0.499
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Hyd. No.  19 

CB3

Hydrograph type =  SCS Runoff Peak discharge =  0.664 cfs
Storm frequency =  100 yrs Time to peak =  734 min
Time interval =  2  min Hyd. volume =  2,934 cuft
Drainage area =  0.210 ac Curve number =  73*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  18.50 min
Total precip. =  6.90 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.120 x 98) + (0.090 x 39)] / 0.210
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  Hyd No. 19



TR55 Tc Worksheet
61

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066

Hyd. No.  19 

CB3

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.240 0.240 0.011
Flow length (ft) =  35.0 65.0 0.0
Two-year 24-hr precip. (in) =  3.20 3.20 0.00
Land slope (%) =  5.00 1.00 0.00

Travel Time (min) = 4.27 + 13.34 + 0.00 = 17.61

Shallow Concentrated Flow
Flow length (ft) =  85.00 0.00 0.00
Watercourse slope (%) =  1.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =  1.61 0.00 0.00

Travel Time (min) = 0.88 + 0.00 + 0.00 = 0.88

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 18.50 min
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Hyd. No.  20 

Chambers at CB3

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  100 yrs Time to peak =  652 min
Time interval =  2  min Hyd. volume =  0 cuft
Inflow hyd. No. =  19 - CB3 Max. Elevation =  204.58 ft
Reservoir name =  CB 3 Max. Storage =  560 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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  Hyd No. 20   Hyd No. 19   Total storage used = 560 cuft
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Pond No.  8  -  CB 3

Pond Data

UG Chambers - Invert elev. = 201.20 ft,  Rise x Span = 4.00 x 4.00 ft,  Barrel Len = 36.00 ft,  No. Barrels = 1,  Slope = 0.00%,  Headers = No
Encasement - Invert elev. = 201.20 ft,  Width = 6.00 ft,  Height = 4.00 ft,  Voids = 30.00%

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 201.20 n/a 0 0
0.40 201.60 n/a 66 66
0.80 202.00 n/a 66 133
1.20 202.40 n/a 66 199
1.60 202.80 n/a 66 265
2.00 203.20 n/a 66 331
2.40 203.60 n/a 66 398
2.80 204.00 n/a 66 464
3.20 204.40 n/a 66 530
3.60 204.80 n/a 66 596
4.00 205.20 n/a 66 663

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  0.00 0.00 0.00 0.00

Span (in) =  0.00 0.00 0.00 0.00

No. Barrels =  0 0 0 0

Invert El. (ft) =  0.00 0.00 0.00 0.00

Length (ft) =  0.00 0.00 0.00 0.00

Slope (%) =  0.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  --- --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  30.500 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 201.20 --- --- --- --- --- --- --- --- 0.000 --- 0.000
0.40 66 201.60 --- --- --- --- --- --- --- --- 0.173 --- 0.173
0.80 133 202.00 --- --- --- --- --- --- --- --- 0.193 --- 0.193
1.20 199 202.40 --- --- --- --- --- --- --- --- 0.213 --- 0.213
1.60 265 202.80 --- --- --- --- --- --- --- --- 0.234 --- 0.234
2.00 331 203.20 --- --- --- --- --- --- --- --- 0.254 --- 0.254
2.40 398 203.60 --- --- --- --- --- --- --- --- 0.274 --- 0.274
2.80 464 204.00 --- --- --- --- --- --- --- --- 0.295 --- 0.295
3.20 530 204.40 --- --- --- --- --- --- --- --- 0.315 --- 0.315
3.60 596 204.80 --- --- --- --- --- --- --- --- 0.335 --- 0.335
4.00 663 205.20 --- --- --- --- --- --- --- --- 0.356 --- 0.356
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Hyd. No.  21 

CB9

Hydrograph type =  SCS Runoff Peak discharge =  0.459 cfs
Storm frequency =  100 yrs Time to peak =  734 min
Time interval =  2  min Hyd. volume =  2,125 cuft
Drainage area =  0.250 ac Curve number =  58*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  19.70 min
Total precip. =  6.90 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.080 x 98) + (0.170 x 39)] / 0.250
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066

Hyd. No.  21 

CB9

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.20 0.00 0.00
Land slope (%) =  1.00 0.00 0.00

Travel Time (min) = 18.83 + 0.00 + 0.00 = 18.83

Shallow Concentrated Flow
Flow length (ft) =  83.00 0.00 0.00
Watercourse slope (%) =  1.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =  1.61 0.00 0.00

Travel Time (min) = 0.86 + 0.00 + 0.00 = 0.86

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 19.70 min
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Hyd. No.  22 

Chambers at CB9

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  100 yrs Time to peak =  712 min
Time interval =  2  min Hyd. volume =  0 cuft
Inflow hyd. No. =  21 - CB9 Max. Elevation =  208.43 ft
Reservoir name =  CB 9 Max. Storage =  178 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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  Hyd No. 22   Hyd No. 21   Total storage used = 178 cuft
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Pond No.  9  -  CB 9

Pond Data

UG Chambers - Invert elev. = 206.00 ft,  Rise x Span = 4.00 x 4.00 ft,  Barrel Len = 16.00 ft,  No. Barrels = 1,  Slope = 0.00%,  Headers = No
Encasement - Invert elev. = 206.00 ft,  Width = 6.00 ft,  Height = 4.00 ft,  Voids = 30.00%

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 206.00 n/a 0 0
0.40 206.40 n/a 29 29
0.80 206.80 n/a 29 59
1.20 207.20 n/a 29 88
1.60 207.60 n/a 29 118
2.00 208.00 n/a 29 147
2.40 208.40 n/a 29 177
2.80 208.80 n/a 29 206
3.20 209.20 n/a 29 236
3.60 209.60 n/a 29 265
4.00 210.00 n/a 29 294

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  0.00 0.00 0.00 0.00

Span (in) =  0.00 0.00 0.00 0.00

No. Barrels =  0 0 0 0

Invert El. (ft) =  0.00 0.00 0.00 0.00

Length (ft) =  0.00 0.00 0.00 0.00

Slope (%) =  0.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  --- --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  85.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 206.00 --- --- --- --- --- --- --- --- 0.000 --- 0.000
0.40 29 206.40 --- --- --- --- --- --- --- --- 0.214 --- 0.214
0.80 59 206.80 --- --- --- --- --- --- --- --- 0.239 --- 0.239
1.20 88 207.20 --- --- --- --- --- --- --- --- 0.264 --- 0.264
1.60 118 207.60 --- --- --- --- --- --- --- --- 0.290 --- 0.290
2.00 147 208.00 --- --- --- --- --- --- --- --- 0.315 --- 0.315
2.40 177 208.40 --- --- --- --- --- --- --- --- 0.340 --- 0.340
2.80 206 208.80 --- --- --- --- --- --- --- --- 0.365 --- 0.365
3.20 236 209.20 --- --- --- --- --- --- --- --- 0.390 --- 0.390
3.60 265 209.60 --- --- --- --- --- --- --- --- 0.416 --- 0.416
4.00 294 210.00 --- --- --- --- --- --- --- --- 0.441 --- 0.441
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Hyd. No.  23 

CB10

Hydrograph type =  SCS Runoff Peak discharge =  0.884 cfs
Storm frequency =  100 yrs Time to peak =  734 min
Time interval =  2  min Hyd. volume =  4,010 cuft
Drainage area =  0.420 ac Curve number =  61*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  19.60 min
Total precip. =  6.90 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.160 x 98) + (0.260 x 39)] / 0.420
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066

Hyd. No.  23 

CB10

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.20 0.00 0.00
Land slope (%) =  1.00 0.00 0.00

Travel Time (min) = 18.83 + 0.00 + 0.00 = 18.83

Shallow Concentrated Flow
Flow length (ft) =  91.00 0.00 0.00
Watercourse slope (%) =  1.70 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =  2.10 0.00 0.00

Travel Time (min) = 0.72 + 0.00 + 0.00 = 0.72

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 19.60 min
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Hyd. No.  24 

Chambers at CB10

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  100 yrs Time to peak =  810 min
Time interval =  2  min Hyd. volume =  0 cuft
Inflow hyd. No. =  23 - CB10 Max. Elevation =  208.73 ft
Reservoir name =  CB 10 Max. Storage =  411 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.

70

0 120 240 360 480 600 720 840 960 1080 1200

Q (cfs)

0.00 0.00

0.10 0.10

0.20 0.20

0.30 0.30

0.40 0.40

0.50 0.50

0.60 0.60

0.70 0.70

0.80 0.80

0.90 0.90

1.00 1.00

Q (cfs)

Time (min)

Chambers at CB10

Hyd. No. 24 -- 100 Year

  Hyd No. 24   Hyd No. 23   Total storage used = 411 cuft
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Pond No.  10  -  CB 10

Pond Data

UG Chambers - Invert elev. = 205.00 ft,  Rise x Span = 4.00 x 4.00 ft,  Barrel Len = 24.00 ft,  No. Barrels = 1,  Slope = 0.00%,  Headers = No
Encasement - Invert elev. = 205.00 ft,  Width = 6.00 ft,  Height = 4.00 ft,  Voids = 30.00%

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 205.00 n/a 0 0
0.40 205.40 n/a 44 44
0.80 205.80 n/a 44 88
1.20 206.20 n/a 44 133
1.60 206.60 n/a 44 177
2.00 207.00 n/a 44 221
2.40 207.40 n/a 44 265
2.80 207.80 n/a 44 309
3.20 208.20 n/a 44 353
3.60 208.60 n/a 44 398
4.00 209.00 n/a 44 442

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  0.00 0.00 0.00 0.00

Span (in) =  0.00 0.00 0.00 0.00

No. Barrels =  0 0 0 0

Invert El. (ft) =  0.00 0.00 0.00 0.00

Length (ft) =  0.00 0.00 0.00 0.00

Slope (%) =  0.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  --- --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  85.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 205.00 --- --- --- --- --- --- --- --- 0.000 --- 0.000
0.40 44 205.40 --- --- --- --- --- --- --- --- 0.321 --- 0.321
0.80 88 205.80 --- --- --- --- --- --- --- --- 0.359 --- 0.359
1.20 133 206.20 --- --- --- --- --- --- --- --- 0.397 --- 0.397
1.60 177 206.60 --- --- --- --- --- --- --- --- 0.434 --- 0.434
2.00 221 207.00 --- --- --- --- --- --- --- --- 0.472 --- 0.472
2.40 265 207.40 --- --- --- --- --- --- --- --- 0.510 --- 0.510
2.80 309 207.80 --- --- --- --- --- --- --- --- 0.548 --- 0.548
3.20 353 208.20 --- --- --- --- --- --- --- --- 0.586 --- 0.586
3.60 398 208.60 --- --- --- --- --- --- --- --- 0.623 --- 0.623
4.00 442 209.00 --- --- --- --- --- --- --- --- 0.661 --- 0.661
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Hyd. No.  25 

CB23

Hydrograph type =  SCS Runoff Peak discharge =  1.300 cfs
Storm frequency =  100 yrs Time to peak =  734 min
Time interval =  2  min Hyd. volume =  5,750 cuft
Drainage area =  0.390 ac Curve number =  75*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  17.40 min
Total precip. =  6.90 in Distribution =  Type III
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.200 x 98) + (0.110 x 61) + (0.080 x 39)] / 0.390
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066

Hyd. No.  25 

CB23

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.20 0.00 0.00
Land slope (%) =  1.40 0.00 0.00

Travel Time (min) = 16.46 + 0.00 + 0.00 = 16.46

Shallow Concentrated Flow
Flow length (ft) =  112.00 0.00 0.00
Watercourse slope (%) =  1.40 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =  1.91 0.00 0.00

Travel Time (min) = 0.98 + 0.00 + 0.00 = 0.98

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 17.40 min
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Hyd. No.  26 

Chambers at CB23

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  100 yrs Time to peak =  786 min
Time interval =  2  min Hyd. volume =  0 cuft
Inflow hyd. No. =  25 - CB23 Max. Elevation =  211.60 ft
Reservoir name =  CB 23 Max. Storage =  530 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Pond No.  11  -  CB 23

Pond Data

UG Chambers - Invert elev. = 208.00 ft,  Rise x Span = 4.00 x 4.00 ft,  Barrel Len = 16.00 ft,  No. Barrels = 2,  Slope = 0.00%,  Headers = No
Encasement - Invert elev. = 208.00 ft,  Width = 6.00 ft,  Height = 4.00 ft,  Voids = 30.00%

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 208.00 n/a 0 0
0.40 208.40 n/a 59 59
0.80 208.80 n/a 59 118
1.20 209.20 n/a 59 177
1.60 209.60 n/a 59 236
2.00 210.00 n/a 59 294
2.40 210.40 n/a 59 353
2.80 210.80 n/a 59 412
3.20 211.20 n/a 59 471
3.60 211.60 n/a 59 530
4.00 212.00 n/a 59 589

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  0.00 0.00 0.00 0.00

Span (in) =  0.00 0.00 0.00 0.00

No. Barrels =  0 0 0 0

Invert El. (ft) =  0.00 0.00 0.00 0.00

Length (ft) =  0.00 0.00 0.00 0.00

Slope (%) =  0.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  --- --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  100.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 208.00 --- --- --- --- --- --- --- --- 0.000 --- 0.000
0.40 59 208.40 --- --- --- --- --- --- --- --- 0.504 --- 0.504
0.80 118 208.80 --- --- --- --- --- --- --- --- 0.563 --- 0.563
1.20 177 209.20 --- --- --- --- --- --- --- --- 0.622 --- 0.622
1.60 236 209.60 --- --- --- --- --- --- --- --- 0.681 --- 0.681
2.00 294 210.00 --- --- --- --- --- --- --- --- 0.741 --- 0.741
2.40 353 210.40 --- --- --- --- --- --- --- --- 0.800 --- 0.800
2.80 412 210.80 --- --- --- --- --- --- --- --- 0.859 --- 0.859
3.20 471 211.20 --- --- --- --- --- --- --- --- 0.919 --- 0.919
3.60 530 211.60 --- --- --- --- --- --- --- --- 0.978 --- 0.978
4.00 589 212.00 --- --- --- --- --- --- --- --- 1.037 --- 1.037
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Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period

(Yrs) B D E (N/A)

1 26.1693 6.2000 0.7786 --------

2 30.1225 6.6000 0.7676 --------

3 0.0000 0.0000 0.0000 --------

5 52.3308 9.8000 0.8367 --------

10 54.7383 10.8000 0.8016 --------

25 101.9813 15.8000 0.8971 --------

50 98.1551 15.7000 0.8577 --------

100 106.5909 17.0000 0.8462 --------

File name: CT-DOT.IDF

Intensity = B / (Tc + D)^E

Return Intensity Values (in/hr)
Period

(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60

1 3.99 2.99 2.43 2.06 1.80 1.60 1.45 1.32 1.22 1.14 1.06 1.00

2 4.59 3.49 2.85 2.43 2.13 1.90 1.72 1.58 1.46 1.36 1.27 1.20

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 5.49 4.30 3.57 3.06 2.69 2.40 2.17 1.99 1.84 1.71 1.60 1.50

10 5.99 4.81 4.04 3.51 3.11 2.80 2.55 2.35 2.18 2.03 1.91 1.80

25 6.70 5.52 4.71 4.12 3.66 3.30 3.01 2.76 2.56 2.38 2.23 2.10

50 7.30 6.06 5.20 4.57 4.09 3.70 3.38 3.12 2.90 2.71 2.54 2.40

100 7.79 6.55 5.68 5.02 4.51 4.10 3.76 3.48 3.24 3.04 2.86 2.70

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)

Precip. file name: TollandCounty.pcp

Storm
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

SCS 24-hour 2.60 3.20 0.00 4.10 4.80 5.50 6.20 6.90

SCS 6-Hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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