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CIVIL ENGINEERING - LAND DEVELOPMENT - SITE PLANS - STORMWATER MANAGEMENT

Englnearing Report July 6, 2018
For Land Use Commissions Submittals
Eagles Landing Subdivision, 79 Vinegar Hlil Road, Ledyard, Connecticut

EXISTING CONDITICNS: Reference is made to the following Plan Set: "Plan Showing Eagles Landing
an Open Space Subdivision Property of Mr G 1, LLC, 79 Vinegar Hill Road, Ledyard. Conneclicut”
Scales as Shown July 2018 By Dieler & Gardner, Gales Ferry. CT. The property is located on the east
side of Vinegar Hilt Road approximately 1,500 feet south of the intersection of Vinegar Hill Road and Ash
Deive The property is wooded. Less than one acre of the praperty, drains to Vinegar Hill Road via sheet
flw The remaining portion of the property drains to the north, east and south.

METHODOLOGY  The Rational Method was used for analyzing runoff rates per Part il of the Town of
Ledyard's Ordinance Regulating the Management of Stormwaler Runoff. The descending leg of lhe
hycrographs are increased by a factor of 2.6 to provide addilional slormwater volume Intensity-Duraton-
Frequency (IDF) Curves were downloaded from the Northeast Regional Glimale Center (NRCC) web site
Calculations are aitached to this repart

STORMWATER MANAGEMENT: The proposed development will not change the existing drainage
patterns. Only 3.5 acres of the 170 acre parcel drains to the road's piped storm dgrain A proposed
detentioniwater quality basin is sized to effectively mamtain the peak rales of runoff from the propused
road’s drainage system for 2, 10 and 25-year rainfall events to at or below the pre-development rales
There is a slight increase in the peak rate of runoff for the 100-year evenl. Discharge rale from the
detentioniwater quality basin will be further reduced as it flows over 500 feet through wetiands and
underbrush. The basin is designed to drain emply after each storm. The following lable provides a
comparison of computed peak rates of runoff from the piped system for undevelioped land versus lhe
developed condition:

DESIGN STORM | UNDEVELOPED .~ " DEVELOPED

L 2YEAR 34CFS . 086 OFS

TUAWVEAR T BACFS _41CFS
25-YEAR 50 CFS 7 60CFS
Ti00-YEAR | 7jCFS ... .. . BICFs_

WATER QUALITY. The proposad detention/water quahty basin 1s to hold the Waler Qualty Volume
(WQV) for 24 ~ 48 hours 1o seltle out suspended solids from the proposed roadway's runolf. The CT
D.E.E P. 2004 Stormwater Quality Manual Paragraph 7.4.1 states. "In the northeastern U.S., the 90
percent rainfall event is equal to approximately one inch. which is consislent with the recommended WQY
sizing criteria for Connecticut " Therefore, by treating one inch of runoff from the new road's drainage
syslem. the proposal effectively improves the runoff from the property for 90 percent of all storm evenls

CONCLUSION: The proposed development witl nol have adverse effects on down-gradient properties
and is in keeping with the policies and goals of the Ledyard Planning andg Zoning Commssion
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NOAA Atlas 14, Volume 10, Version 2
Locatlon name: Ledyard, Connecticuf, USA®
Latltucdo: 41.4443°, Longitudo: -72.0175°
Clevatlon: ’H‘M a7 fe
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COMPUTATIONS FOR Project
WATER QUALITY FLOW / WATER QUALITY VOLUME " | Made By:
VINEGAR HILL RD SUBDIVIDION Date:
LEDYARD Rev.
Date |
IN SYSTEM TO BASIN
ConnbOT Dralnage Manual Ch. 10 and Ch. 11, Appendix C
Wooded Grags Paved

Contributing Area Area Area Total Area

flasing {acres) {acres} {acres) {acres)

s o L 6.2

Total 0 48 14 6.2
Equation 10 31 WQV = {1"}(R){A)/12 = 0 131 acre-feet or 5,699 cubic-feet
1 = % of Impervious Cover = 23%
R = volumelric runoff coefl 0.06 + 0.009() = 0 2532
A = site area (acres) = 6.2 acres = 0.0097 mites’

Q = runoff depth (in watershed inches) = [WOV(acrefeet)}‘H2(inche:s!foot)]!drainage area (acres)
Q= 0.2532258

GN = 1000/ 10+ 6P + 10Q -10(Q7 + 1.25QPY"¥) =

P = design precipitation (1" for waler quality storm} =
Q = runoff depth (in walershed inches)

1 10 min

From Table 4-1. la = . lafP =

Erom Exhubit 4-U8, q, =

WOF = (oulAXQ) = 1.23 ¢fs

88.0

hours

0273

1 inch

143 FONE
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VINEGAR HILL BASIN CT-Ledyard 2-yi Duration=10 mmn, Inten=3.46 /i

Prepared by LBM Engineering LLG Printed 7I6/2018
HydroCAD® 10.00-22 s/ 09492 & 2018 HydraCAD Sofltware Solutions LLC Page 1

Summary for Subcatchment 15! TO BASIN

Runofl = 547 cls @  0.17 hrs. Volurne= 5469 ¢f Depth= 0.46

Runofl by Rational method, Rise/Fall=1.0/2.5 xTe. Time Span= ¢.00-3.00 hws, dl= 0.01 hrs
CT-Ledyard 2-yr Duration=10 min, Inten=3.46 inflr

Area (ac) G Descriplion Land Use
1260 0.46  SYSTEM TQ BASIN )
3.250 100.00% Pervious Area
Te Length  Stope Velocity Capacity Descriphion
(min)  (feet) (i) {ftisec) {cls) -
10.0 Direct Entry, MINIMUM

summary for Pond 2P: WQ BASIN

Inflow Area = 141,570 sf,  0.00% dpervious. nflow Depth = 0.46"  for 2-yr evenl

Inflow = 517 ¢fs @ 017 hrs, Volume= 5469 ¢f

Outflow = 069 cfs @  0.54 hrs, Volume= 284 cf. Atten= 88%. Lag= 219 mmn
Primary = 059 cfs @ 0.54 hrs, Volume= 284 of

Routing by Dyn-8tor-ind method, Time Span= 0,00-3.00 hrs, dt= 0.01 hrs
Ppagk Eleve 277.07° @ 0.54 hrs SurlArea= 2287 sf Storage= 5.332 cf

Plug-Flow detention time= 33.6 min calculated for 284 of (5% of inflow)
Center-of-Mass det, fime= 21,5 min { 36.5 - 15.0)

Volume [nvert Avail. Storage  Storage Daescription o
#1 274.00' 7823 ¢f  Custom Stage Data (Prisimatic) Listed helow (Recalc)
Elevation Surf Area Inc.Slore Cum.Store
{feel) {5q-t) {cubic-feet) fcubic-fest)
274.00 1120 0 ¢
278.00 1065 3.085 3.08%
277 00 2234 2,100 5188
278.00 3,042 2,538 7RG
Devige _ Routing e Qutlet Devices
#1  Primary 277.00° 15.0' long x 6.0" breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 140 1.60 180 2.00
2.50 3.00 3.50 4.00 4.50 500 5.50

Coef. (Englishy 2,37 251 2.70 568 2068 267 2685 265 265
DEh 266 266 267 269 2.72 276 2.63

Primary OutFlow Max=0.59 cfs @ 0.54 hrs Hw:=277.06" (Free Discharge)
*.-4=Broad-Crested Rectangular Welr (Weir Controls 0.59 cfs @ 0.60 [ps)



VINEGAR HILL BASIN CT-Ledyard 10-yr Duration=10 min. Inten=5 14 irith
Prepared by LBM Engineering LLC Printed 762018
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Sumimary for Subcatchment 18; TO BASIN

Runoff = 768¢cls @ 017 hrs. Volume=s 3,128 cf, Depth= 0.69"

Runoff by Rational method, Rise/Fall=1.0/2.5 xTc. Time Span=000-3.00 hrs. di= 001 hrs
CT-Ledyard 10-yr Duration=10 min, Inten=5.14 infhr

Area (ac) G Description l.and Use
3260 046 SYSTEM TO BASIN
3.250 100.00% Pervious Ared
Te Length  Slope  Velocily  Capacily Descriplion
(miny __ (feel) (i (fusec) {cfs) .
10.0 Direct Entry, MINIMUM

Summary for Pond 2P: WQ BASIN

inflow Area = 141570 sf.  0.00% Impervious, Inflow Depth = 0.69"  for 10-yr event
tnflow = 7.68 cfs @  0.17 hws. Volume= 8,128 of

Outflow = 4,14 ¢fs @  0.36 hrs. Volume= 7043 ¢f Atten= 46%. Lag= 11.0min
Prmary = 414 cfs @ 0.36 tws, Volumes 2943 cf

Routing by Dyn-Stor-Ind method, Tima Span= 0.00-3.00 lys, dt= 0.01 Iws
Peak Clev= 277.24' @ 0.36 hrs  SurfAreas 2.425 st Slorages 5,736 of

Plug-Flow detention time= 18.5 min colculated for 2,843 cf (36%: of inflow)
Center-of-Mass det. ime= 10,8 min {269+ 15.0)

Volume Inver! Avail Storage  Storage Description

A 27400 7823 ¢f  Custom Stage Data (Prismatic) Listed below (Recalo)
Elevation Surf Area Ing. Slore Cum Store

{feel) {sq-ft) {cubic-lest) fcuhic-feet)

274.00 1.120 0 0

276.00 1,865 3,085 3,085

277.00 2,234 2,100 5185

278.00 3,042 2,638 7.823
Device  Rouling invert  Quilet Devices

#1 Pamary 277.000 15.0' long x 6.0° breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 040 0.60 0.80 1.00 1.20 140 1.60 180 200
260 3.00 3.50 400 450 500 550

Coef. (English) 2.37 2.51 270 2.68 2.68 2.87 265 265 265
265 266 2.66 267 268 272 278 283

Primary OutFlow Max=4.13 ¢ts @0 0.36 hrg HW=277.24° (Free Discharge)
t_4=Broad-Crested Rectangular Welr (Weir Centrols 413 cls @ 116 1ps)

i
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Summary for Subcatchment 18: TO BASIN

Runoff = 9.24cls @ 0.17 hrs, Volume=s 0,780 cf, Depth= 083"

Runoff by Rational method, Rise/Falt=1.02.5 xTc. Time Span= 0.00-3.00 hrs. dt= 0.01 hrs
CT-Ledyard 25-yr Duration=10 min, [nten=06.18 infhr

Area {ac) ¢ Description Land Use
3260 046 SYSTEM TOC BASIN B
3.250Q 100.00% Pervious Area
Te Length  Stope Velocity Capacity Description
(min) _ (feet) (i) (ftisec) (cfs)
10.0 Direct Entry, MINIMUM

Summary for Pond 2P WQ BASIN

inflow Area = 141 670 s, 0.00% Impervious, Inflow Depth = 0.83"  for 25-yr event
Inflow = 9.2d cfs @  0.17 hrs, Volume= 0,780 cf

Oulflow = 596 cfs @  0.32 hrs, Volumes 4.595 ct. Alten= 36%. Lag= 8.8 min
Primary = 5.96 cls @  0.32 tws, Volume= 4,545 cf

Reuting by Dyn-Stor-ind method, Time Span= 0 00-3 00 hrs. dt= 0.01 hrs
Peak Flevs 277.30° @ 0.32 hrs  Surf.Area= 2 475 sf Storages 5.887 of

Plug-Flow detention time= 156.4 min calculated for 4 595 of (47% of inflow)
Cenler-of-Mass det. time= 8.9 min (23.9 - 15.0%

Voiume Inverl Avail Storage  Slorage Description L
1 274.00' 7823 ¢cf Custom Stage Data {Prismatic) Listed below (Recale)
Elevation Surf Area Inc.Slore Cum.Slore
_{feel) {sg-ft) {cubic-feet) {(cubic-feel)
274.00 1.120 0 0
276.00 1,065 3,080 3,080
27700 2,234 2,100 5.185
278,00 3,042 2.638 7.823
Devica  Rouling invert  Qutlet Devices
#1 Primary 577 000 15.0' long X 6,0 breadth Broad-Grested Rectangular Weir

Head {feety 020 040 0.60 080 1.00 120 140 1.60 180 200
2 50 3.00 360 4.00 450 500 550

Coel. (English) 2.37 261 2.70 2.68 268 2.67 2656 260 265
2G5 2.66 2.66 2.67 268 272 276 2.83

Primary OutFlow Max=5.95 cfs @ 032 hrs HW=277.30" (Free Discharge)
% _q=proad-Crested Rectangular Weir (Weir Conlrols 5.95 ofs @ 1.33 fps)
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Summary for Subcatchment 18: TO BASIN

Runoff = 1167 cfs @ 0.17 hrs, Volume= 12,343 ¢f, Depth= 1.05"

Runoff by Rational method, Rise/Fall=1.0/2.5 ¥Ta, Time Span= 0.00-3.00 hrs. dl= 0.01 s
CT-Ledyard 100-yr Duration=10 min, inten=7.80 /i
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ac) C  Descriplion Land Use
50 0.456 SYSTEM TO BASIN
50 100.00% Fervious Area

ea
3.
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Te Length  Slope  Velocily Capacity Dascriplion
(min)___ (feet) (i) (fisec) (cls)
10.6 Direct Entry, MINIMUM

Summary for Pond 2P; WQ BASIN

Inflow Area = 141 570 sf. 0.00% hmpervieus  Inflow Depth = £.05"  for 100-yr evenl
lnflow = 1167 cfs @ 017 hrs, Volume= 12,343 ¢f

Qutflow = 8.69 cfs @  0.28 hrs, Volume= 7168 ¢, Allen= 26%. Lag= 6.3 mmn
Primary = 8.69cls @ 0.28 hrs, Volume= 7,158 cf

Routing by Dyn-Stor-Ind method, Tine Span= 0.00-3.00 hrs, di= 0.01 hrs
Peak Cley= 277.98' @ 0.28 hrs  Surl.Area= 2,539 s{ Slorage= 6,087 cf

Plug-Flow detention time= 12.5 min calculated for 7.158 of (58% of mflow)
Center-ol-Mass del. time= 7.1 min ( 22,1 - 15.0)

Volume nvert Avail.Slorage _Storage Description B
A 274 .00° 7823 ¢l Custom Stage Data {Prismatic) Listed below (Recalc)
E:levation Surf. Area Inc.Store Cum.Store
{{eel) {sq-M) {cubic-feel) (cubic-{eet)
274 .00 1,420 0 0
276.00 1,965 3.085 3.08%5
277.00 2,234 2.100 5,185
278.00 3,042 2,638 7.823
Device  Routing Invert Quilet Devices i
#y Primary 277.00'  15.0' long x 6.0" breadth Broad-Crested Rectangular Welr

Head (feel) 0.20 0.40 0.60 080 1.00 120 1.40 1.60 180 200
260 3.00 3.50 400 4,50 £00 550

Coef. (English) 2 37 2.61 2,70 2.68 2.68 2.67 265 265 265
2 GG 266 266 267 269 272 2.76 2.83

Primary OutFlow Max=8.68 cfs @ 0.28 hrs HW=277 38" (Free Discharge)
*.—1=Broad-Crested Rectangular Welr {Weir Controls 8.68 cfs @ 'l 53 fps)
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