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Sciortino, Frank L.

From: Sciortino, Frank L.
Sent: Monday, January 26, 2015 9:26 AM
To: 'jamie.zarczynski@dec.ny.gov'
Subject: National Grid Mohican-Battenkill Project / SWPPP MS4 Review / Town of Moreau

Bill, 
 
On January 20th I met with the Town of Moreau to review an off ROW access proposal from Sisson Road to structures 9 
and 10 on our Mohican-Battenkill transmission line. I met with the Town’s Building Inspector, Joe Patricke, and the 
Town’s consulting engineer, Garry Robinson. The meeting went well.  
 
Before we adjourned, Garry said that he would most likely contact your office to review and discuss the proposed 
crossing before he granted MS4 approval. I told Garry that I would send you a copy of the drawings and back up 
information so that you would have our proposal in front of you when he calls.  
 
The attached information is as follows: 
 
EM&CP Drawing Sheets 19C and 19D 
ESS backup calculations for pipe sizing (Memorandum dated January 16, 2015) 
Pond Crossing Detail Sheet 
Stamped Engineering Plans 
 
Please give me a call if you have any questions. 
 
Frank 
 

     
 
 
Frank Sciortino 
Environmental Services  - Upstate NY 
Prin. Env. Eng 
SOC, A3 
Office 315.428.5075 
Cell 315.447.8095 
Frank.sciortino@nationalgrid.com 
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TO: Frank Sciortino, National Grid DATE: January 16, 2015 

FROM: Lauren Caputo, P.E., ESS Group  
Roger Hill, Senior Designer, ESS Group 

ESS 
PROJECT 

NO.: 
N461-001 

SUBJECT: Flood Analysis at Greenwood Pond / Sisson Road Off-ROW Access 

COPY TO: Jess Farrell, National Grid 
Steve Wood, ESS Group 

ATTACHMENTS: 
Figure 1 – Watershed Delineation and Time of Concentration 
N461-001 – HydroCAD Report – Greenwood Pond 
N461-001 – HydroCAD Report – Greenwood Pond Sensitivity Analysis 

 
 
INTRODUCTION 
 
National Grid plans to replace an existing permanent stream crossing downstream of Greenwood Pond 
(James Greenwood, owner) at the Sisson Road Off Right-of-Way Access in Moreau, New York.  A 
desktop analysis was performed to evaluate the existing hydrology of the watershed draining to the pond 
to determine the feasibility of the culvert replacement.  Calculations were performed for the Q2 flood 
event (24-hour, 2-year storm) and Q50 flood event (24-hour, 50-year storm) in accordance with the 
EM&CP Best Management Practices (2012) procedures to ensure the proper sizing of the replacement 
structure.  The Q100 flood event (24-hour, 100-year storm) was also evaluated in accordance with the 
New York Stormwater Management Design Manual to safely pass this extreme event.  ESS created a 
HydroCAD® model to analyze existing conditions and would like to provide this memo to document the 
results of the analysis.   

HYDROCAD MODEL 
 
HydroCAD® software was used to create an existing conditions model of the watershed draining to 
Greenwood Pond. HydroCAD® is a computer aided design system for modeling the hydrology and 
hydraulics of stormwater runoff.  The software calculates runoff based on rainfall and watershed 
characteristics and produces a runoff hydrograph (a runoff rate versus time curve).  Hydrographs were 
generated based on watershed area, cover characteristics, hydrologic soil group (HSG), curve number 
(CN) values, time of concentration (Tc), and rainfall amount.  

The analysis utilized 24-hour rainfall data from the Northeast Regional Climate Center (NRCC) web tool 
“Extreme Precipitation in New York and New England” for Moreau, New York. A value of 2.59 inches for 
the Q2 flood event, 5.34 inches for the Q50 flood event, and 6.25 inches for the Q100 flood event were 
used for the hydrologic/hydraulic model.  

As provided by the Natural Resources Conservation Service (NRCS) soil survey, soils in the watershed 
are composed of Windsor Loamy Sand and Deerfield Loamy Fine Sand, both of which have the 
properties of HSG A.  The most up-to-date, available land use cover (2011) for the watershed was 
downloaded from the Multi-Resolution Land Characteristics Consortium which is based on 30-meter 
resolution.  The weighted CN value for the watershed was calculated in the model by inputting the CN 
value based on soil group and land use cover in accordance with TR-55 methodology.   

The watershed was delineated based on the Hudson-Hoosic Light Detection and Ranging (LiDAR) terrain 
data at 2-meter resolution captured in 2012 and downloaded from NYS GIS Clearinghouse.  No field 
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investigation was performed to evaluate drainage infrastructure on Sisson Road so it was assumed that 
the watershed boundaries follow the high points of the topography.  Based on topography, the total 
watershed draining to Greenwood Pond is approximately 33.1 acres.  Bathymetric data of Greenwood 
Pond and existing topographic contours around the pond were used to estimate the pond capacity for the 
model.  Time of concentration flow path was drawn and input into the model.  See Figure 1 for the 
watershed delineation and time of concentration flow path. 

MODEL RESULTS 
 
Results from the HydroCAD model show that zero flow reaches Greenwood Pond under the Q2 flood 
event.  Under the Q50 flood event, the pond receives a peak flow of approximately 0.46 cfs and under the 
Q100 flood event, the pond receives a peak flow of 1.66 cfs.  The low flows can be attributed to the highly 
permeable soils and 100% pervious coverage of the watershed.   

SENSITIVITY ANALYSIS AND CULVERT SIZING 
 
The results from the HydroCAD model suggest that a pipe diameter as small as 12 inches would suffice 
based solely on estimated peak flows.  However, a 48-inch diameter pipe should be considered (i.e. to 
comply with the active channel width minimum of 1.25 times in accordance with EM&CP Best 
Management Practices) and will accommodate future maintenance and inspection to be performed by 
National Grid.     

A sensitivity analysis was performed in HydroCAD to provide further insight into the estimated culvert size 
using very conservative assumptions on the watershed characteristics.  The sensitivity analysis included 
the following changes to the model:   

 Doubled the watershed area to 66 acres 

 Used HSG B soils instead of HSG A soils which increased the curve numbers  

In accordance with EM&CP Best Management Practices, the culvert is to be laid flat with 0% slope and 
buried 20% below the existing stream bed.  The culvert will be 100 feet in length and installed at elevation 
254.2.  The active stream bed was conservatively estimated at 3 feet wide; and therefore, the culvert size 
is to be 48 inches which is more than 1.25 times the active channel width.  The 48-in culvert is to be 
buried 10” (minimum 20%) into the stream bed so the elevation of flow line will be at 255.0.     

Results of the sensitivity analysis show the 48-in culvert instantaneously passes the Q2 storm.  Peak 
inflow into the pipe is 13.6 cfs and peak outflow from the culvert is at 13.5 cfs.  Water levels in the pipe 
rise to elevation 256.8 which provides 1.4 feet of vertical space between the top of pipe and water level.   

Results also show that the 48-in culvert safely passes the Q50 event and Q100 event.  Water levels rise 
to elevation 261.6 during the Q50 event and elevation 263.3 during the Q100 event.  Proposed contours 
for the access road over the pond will be at the lowest elevation of 272.5 so neither the Q50 for Q100 
storm events will overtop the road.     

Using these conservative inputs and assumptions, results from the sensitivity analysis show that a 48-
inch diameter culvert would be an appropriate size for the crossing at Greenwood Pond.   



Source: 1) MassGIS, Orthophotos, 2013
             2) ESS, Watershed and Tc, 2014
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Watershed A

2P

Greenwood Pond

Routing Diagram for N461-001_GreenwoodPond_011615_48in
Prepared by ESS Group,  Printed 1/16/2015

HydroCAD® 10.00  s/n 01446  © 2012 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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N461-001_GreenwoodPond_011615_48in
  Printed  1/16/2015Prepared by ESS Group

Page 2HydroCAD® 10.00  s/n 01446  © 2012 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

10.464 30 Deciduous Forest, HSG A  (A)
10.980 30 Evergreen Forest, HSG A  (A)
0.537 51 Low Intensity Developed, HSG A  (A)
0.013 30 Mixed Forest, HSG A  (A)
3.839 68 Open Space Developed, HSG A  (A)
6.693 32 Shrub/Scrub, HSG A  (A)
0.570 45 Woody Wetlands, HSG A  (A)

33.096 35 TOTAL AREA
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N461-001_GreenwoodPond_011615_48in
  Printed  1/16/2015Prepared by ESS Group

Page 3HydroCAD® 10.00  s/n 01446  © 2012 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

33.096 HSG A A
0.000 HSG B
0.000 HSG C
0.000 HSG D
0.000 Other

33.096 TOTAL AREA
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N461-001_GreenwoodPond_011615_48in
  Printed  1/16/2015Prepared by ESS Group

Page 4HydroCAD® 10.00  s/n 01446  © 2012 HydroCAD Software Solutions LLC

Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

10.464 0.000 0.000 0.000 0.000 10.464 Deciduous Forest A
10.980 0.000 0.000 0.000 0.000 10.980 Evergreen Forest A
0.537 0.000 0.000 0.000 0.000 0.537 Low Intensity Developed A
0.013 0.000 0.000 0.000 0.000 0.013 Mixed Forest A
3.839 0.000 0.000 0.000 0.000 3.839 Open Space Developed A
6.693 0.000 0.000 0.000 0.000 6.693 Shrub/Scrub A
0.570 0.000 0.000 0.000 0.000 0.570 Woody Wetlands A

33.096 0.000 0.000 0.000 0.000 33.096 TOTAL AREA
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N461-001_GreenwoodPond_011615_48in
  Printed  1/16/2015Prepared by ESS Group

Page 5HydroCAD® 10.00  s/n 01446  © 2012 HydroCAD Software Solutions LLC

Pipe Listing (all nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Diam/Width
(inches)

Height
(inches)

Inside-Fill
(inches)

1 2P 254.20 254.20 100.0 0.0000 0.025 48.0 0.0 10.0
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Type II 24-hr  2-Year Rainfall=2.59"N461-001_GreenwoodPond_011615_48in
  Printed  1/16/2015Prepared by ESS Group

Page 6HydroCAD® 10.00  s/n 01446  © 2012 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=33.096 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment A: Watershed A
   Flow Length=2,534'   Tc=49.8 min   CN=35   Runoff=0.00 cfs  0.000 af

Peak Elev=255.50'  Storage=0 cf   Inflow=0.00 cfs  0.000 afPond 2P: Greenwood Pond
48.0"  Round Culvert  w/ 10.0" inside fill  n=0.025  L=100.0'  S=0.0000 '/'   Outflow=0.00 cfs  0.000 af

Total Runoff Area = 33.096 ac   Runoff Volume = 0.000 af   Average Runoff Depth = 0.00"
100.00% Pervious = 33.096 ac     0.00% Impervious = 0.000 ac
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Type II 24-hr  2-Year Rainfall=2.59"N461-001_GreenwoodPond_011615_48in
  Printed  1/16/2015Prepared by ESS Group

Page 7HydroCAD® 10.00  s/n 01446  © 2012 HydroCAD Software Solutions LLC

Summary for Subcatchment A: Watershed A

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-Year Rainfall=2.59"

Area (ac) CN Description
* 10.464 30 Deciduous Forest, HSG A
* 0.537 51 Low Intensity Developed, HSG A
* 3.839 68 Open Space Developed, HSG A
* 10.980 30 Evergreen Forest, HSG A
* 0.013 30 Mixed Forest, HSG A
* 6.693 32 Shrub/Scrub, HSG A
* 0.570 45 Woody Wetlands, HSG A

33.096 35 Weighted Average
33.096 100.00% Pervious Area

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

3.3 50 0.1000 0.25 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 2.59"

44.2 1,511 0.0130 0.57 Shallow Concentrated Flow, B-C
Woodland   Kv= 5.0 fps

1.6 546 0.0147 5.70 15.20 Parabolic Channel, C-D
W=4.00'  D=1.00'  Area=2.7 sf  Perim=4.6'
n= 0.022  Earth, clean & straight

0.4 266 0.0526 10.78 28.76 Parabolic Channel, D-E
W=4.00'  D=1.00'  Area=2.7 sf  Perim=4.6'
n= 0.022  Earth, clean & straight

0.3 161 0.0373 9.08 24.22 Parabolic Channel, E-F
W=4.00'  D=1.00'  Area=2.7 sf  Perim=4.6'
n= 0.022  Earth, clean & straight

49.8 2,534 Total
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Type II 24-hr  2-Year Rainfall=2.59"N461-001_GreenwoodPond_011615_48in
  Printed  1/16/2015Prepared by ESS Group

Page 8HydroCAD® 10.00  s/n 01446  © 2012 HydroCAD Software Solutions LLC

Subcatchment A: Watershed A

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Type II 24-hr
2-Year Rainfall=2.59"

Runoff Area=33.096 ac
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=2,534'

Tc=49.8 min
CN=35

0.00 cfs
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Type II 24-hr  2-Year Rainfall=2.59"N461-001_GreenwoodPond_011615_48in
  Printed  1/16/2015Prepared by ESS Group

Page 9HydroCAD® 10.00  s/n 01446  © 2012 HydroCAD Software Solutions LLC

Summary for Pond 2P: Greenwood Pond

Inflow Area = 33.096 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  2-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 255.50' @ 0.00 hrs   Surf.Area= 1,440 sf   Storage= 0 cf

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

Volume Invert Avail.Storage Storage Description
#1 255.50' 178,295 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

255.50 1,440 168.0 0 0 1,440
262.00 11,209 1,026.0 36,111 36,111 83,056
264.00 20,706 1,183.0 31,433 67,544 110,742
266.00 27,728 1,403.0 48,263 115,807 156,089
268.00 34,897 1,668.0 62,488 178,295 220,923

Device Routing     Invert Outlet Devices
#1 Primary 255.03' 48.0"  Round Culvert  w/ 10.0" inside fill   

L= 100.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 254.20' / 254.20'   S= 0.0000 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 10.67 sf   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=255.50'   (Free Discharge)
1=Culvert  (Passes 0.00 cfs of 1.00 cfs potential flow)
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Type II 24-hr  2-Year Rainfall=2.59"N461-001_GreenwoodPond_011615_48in
  Printed  1/16/2015Prepared by ESS Group
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Pond 2P: Greenwood Pond

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Inflow Area=33.096 ac
Peak Elev=255.50'

Storage=0 cf
48.0"

Round Culvert
w/ 10.0" inside fill

n=0.025
L=100.0'

S=0.0000 '/'

0.00 cfs
0.00 cfs
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Type II 24-hr  50-Year Rainfall=5.34"N461-001_GreenwoodPond_011615_48in
  Printed  1/16/2015Prepared by ESS Group

Page 11HydroCAD® 10.00  s/n 01446  © 2012 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=33.096 ac   0.00% Impervious   Runoff Depth>0.12"Subcatchment A: Watershed A
   Flow Length=2,534'   Tc=49.8 min   CN=35   Runoff=0.46 cfs  0.342 af

Peak Elev=255.54'  Storage=52 cf   Inflow=0.46 cfs  0.342 afPond 2P: Greenwood Pond
48.0"  Round Culvert  w/ 10.0" inside fill  n=0.025  L=100.0'  S=0.0000 '/'   Outflow=0.46 cfs  0.341 af

Total Runoff Area = 33.096 ac   Runoff Volume = 0.342 af   Average Runoff Depth = 0.12"
100.00% Pervious = 33.096 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment A: Watershed A

Runoff = 0.46 cfs @ 14.25 hrs,  Volume= 0.342 af,  Depth> 0.12"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-Year Rainfall=5.34"

Area (ac) CN Description
* 10.464 30 Deciduous Forest, HSG A
* 0.537 51 Low Intensity Developed, HSG A
* 3.839 68 Open Space Developed, HSG A
* 10.980 30 Evergreen Forest, HSG A
* 0.013 30 Mixed Forest, HSG A
* 6.693 32 Shrub/Scrub, HSG A
* 0.570 45 Woody Wetlands, HSG A

33.096 35 Weighted Average
33.096 100.00% Pervious Area

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

3.3 50 0.1000 0.25 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 2.59"

44.2 1,511 0.0130 0.57 Shallow Concentrated Flow, B-C
Woodland   Kv= 5.0 fps

1.6 546 0.0147 5.70 15.20 Parabolic Channel, C-D
W=4.00'  D=1.00'  Area=2.7 sf  Perim=4.6'
n= 0.022  Earth, clean & straight

0.4 266 0.0526 10.78 28.76 Parabolic Channel, D-E
W=4.00'  D=1.00'  Area=2.7 sf  Perim=4.6'
n= 0.022  Earth, clean & straight

0.3 161 0.0373 9.08 24.22 Parabolic Channel, E-F
W=4.00'  D=1.00'  Area=2.7 sf  Perim=4.6'
n= 0.022  Earth, clean & straight

49.8 2,534 Total
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Subcatchment A: Watershed A

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type II 24-hr
50-Year Rainfall=5.34"
Runoff Area=33.096 ac
Runoff Volume=0.342 af
Runoff Depth>0.12"
Flow Length=2,534'
Tc=49.8 min
CN=35

0.46 cfs
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Type II 24-hr  50-Year Rainfall=5.34"N461-001_GreenwoodPond_011615_48in
  Printed  1/16/2015Prepared by ESS Group
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Summary for Pond 2P: Greenwood Pond

Inflow Area = 33.096 ac, 0.00% Impervious,  Inflow Depth > 0.12"    for  50-Year event
Inflow = 0.46 cfs @ 14.25 hrs,  Volume= 0.342 af
Outflow = 0.46 cfs @ 14.29 hrs,  Volume= 0.341 af,  Atten= 0%,  Lag= 2.4 min
Primary = 0.46 cfs @ 14.29 hrs,  Volume= 0.341 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 255.54' @ 14.29 hrs   Surf.Area= 1,469 sf   Storage= 52 cf

Plug-Flow detention time= 1.9 min calculated for 0.341 af (100% of inflow)
Center-of-Mass det. time= 1.1 min ( 1,085.3 - 1,084.2 )

Volume Invert Avail.Storage Storage Description
#1 255.50' 178,295 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

255.50 1,440 168.0 0 0 1,440
262.00 11,209 1,026.0 36,111 36,111 83,056
264.00 20,706 1,183.0 31,433 67,544 110,742
266.00 27,728 1,403.0 48,263 115,807 156,089
268.00 34,897 1,668.0 62,488 178,295 220,923

Device Routing     Invert Outlet Devices
#1 Primary 255.03' 48.0"  Round Culvert  w/ 10.0" inside fill   

L= 100.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 254.20' / 254.20'   S= 0.0000 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 10.67 sf   

Primary OutFlow  Max=1.16 cfs @ 14.29 hrs  HW=255.54'   (Free Discharge)
1=Culvert  (Barrel Controls 1.16 cfs @ 0.89 fps)
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Pond 2P: Greenwood Pond

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=33.096 ac
Peak Elev=255.54'
Storage=52 cf
48.0"
Round Culvert
w/ 10.0" inside fill
n=0.025
L=100.0'
S=0.0000 '/'

0.46 cfs
0.46 cfs
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=33.096 ac   0.00% Impervious   Runoff Depth>0.29"Subcatchment A: Watershed A
   Flow Length=2,534'   Tc=49.8 min   CN=35   Runoff=1.66 cfs  0.808 af

Peak Elev=255.63'  Storage=197 cf   Inflow=1.66 cfs  0.808 afPond 2P: Greenwood Pond
48.0"  Round Culvert  w/ 10.0" inside fill  n=0.025  L=100.0'  S=0.0000 '/'   Outflow=1.66 cfs  0.807 af

Total Runoff Area = 33.096 ac   Runoff Volume = 0.808 af   Average Runoff Depth = 0.29"
100.00% Pervious = 33.096 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment A: Watershed A

Runoff = 1.66 cfs @ 13.01 hrs,  Volume= 0.808 af,  Depth> 0.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-Year Rainfall=6.25"

Area (ac) CN Description
* 10.464 30 Deciduous Forest, HSG A
* 0.537 51 Low Intensity Developed, HSG A
* 3.839 68 Open Space Developed, HSG A
* 10.980 30 Evergreen Forest, HSG A
* 0.013 30 Mixed Forest, HSG A
* 6.693 32 Shrub/Scrub, HSG A
* 0.570 45 Woody Wetlands, HSG A

33.096 35 Weighted Average
33.096 100.00% Pervious Area

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

3.3 50 0.1000 0.25 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 2.59"

44.2 1,511 0.0130 0.57 Shallow Concentrated Flow, B-C
Woodland   Kv= 5.0 fps

1.6 546 0.0147 5.70 15.20 Parabolic Channel, C-D
W=4.00'  D=1.00'  Area=2.7 sf  Perim=4.6'
n= 0.022  Earth, clean & straight

0.4 266 0.0526 10.78 28.76 Parabolic Channel, D-E
W=4.00'  D=1.00'  Area=2.7 sf  Perim=4.6'
n= 0.022  Earth, clean & straight

0.3 161 0.0373 9.08 24.22 Parabolic Channel, E-F
W=4.00'  D=1.00'  Area=2.7 sf  Perim=4.6'
n= 0.022  Earth, clean & straight

49.8 2,534 Total
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Subcatchment A: Watershed A

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100-Year Rainfall=6.25"
Runoff Area=33.096 ac
Runoff Volume=0.808 af
Runoff Depth>0.29"
Flow Length=2,534'
Tc=49.8 min
CN=35

1.66 cfs
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Summary for Pond 2P: Greenwood Pond

Inflow Area = 33.096 ac, 0.00% Impervious,  Inflow Depth > 0.29"    for  100-Year event
Inflow = 1.66 cfs @ 13.01 hrs,  Volume= 0.808 af
Outflow = 1.66 cfs @ 13.09 hrs,  Volume= 0.807 af,  Atten= 0%,  Lag= 4.8 min
Primary = 1.66 cfs @ 13.09 hrs,  Volume= 0.807 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 255.63' @ 13.09 hrs   Surf.Area= 1,547 sf   Storage= 197 cf

Plug-Flow detention time= 1.9 min calculated for 0.805 af (100% of inflow)
Center-of-Mass det. time= 1.2 min ( 1,022.2 - 1,021.0 )

Volume Invert Avail.Storage Storage Description
#1 255.50' 178,295 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

255.50 1,440 168.0 0 0 1,440
262.00 11,209 1,026.0 36,111 36,111 83,056
264.00 20,706 1,183.0 31,433 67,544 110,742
266.00 27,728 1,403.0 48,263 115,807 156,089
268.00 34,897 1,668.0 62,488 178,295 220,923

Device Routing     Invert Outlet Devices
#1 Primary 255.03' 48.0"  Round Culvert  w/ 10.0" inside fill   

L= 100.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 254.20' / 254.20'   S= 0.0000 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 10.67 sf   

Primary OutFlow  Max=1.65 cfs @ 13.09 hrs  HW=255.63'   (Free Discharge)
1=Culvert  (Barrel Controls 1.65 cfs @ 1.05 fps)
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Pond 2P: Greenwood Pond

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=33.096 ac
Peak Elev=255.63'
Storage=197 cf
48.0"
Round Culvert
w/ 10.0" inside fill
n=0.025
L=100.0'
S=0.0000 '/'

1.66 cfs
1.66 cfs
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

10.464 55 Deciduous Forest, HSG B  (A)
10.980 55 Evergreen Forest, HSG B  (A)
0.537 68 Low Intensity Developed, HSG B  (A)
0.013 55 Mixed Forest, HSG B  (A)

36.839 79 Open Space Developed, HSG B  (A)
6.693 55 Shrub/Scrub, HSG B  (A)
0.570 66 Woody Wetlands, HSG B  (A)

66.096 69 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
66.096 HSG B A
0.000 HSG C
0.000 HSG D
0.000 Other

66.096 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 10.464 0.000 0.000 0.000 10.464 Deciduous Forest A
0.000 10.980 0.000 0.000 0.000 10.980 Evergreen Forest A
0.000 0.537 0.000 0.000 0.000 0.537 Low Intensity Developed A
0.000 0.013 0.000 0.000 0.000 0.013 Mixed Forest A
0.000 36.839 0.000 0.000 0.000 36.839 Open Space Developed A
0.000 6.693 0.000 0.000 0.000 6.693 Shrub/Scrub A
0.000 0.570 0.000 0.000 0.000 0.570 Woody Wetlands A
0.000 66.096 0.000 0.000 0.000 66.096 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Diam/Width
(inches)

Height
(inches)

Inside-Fill
(inches)

1 2P 254.20 254.20 100.0 0.0000 0.025 48.0 0.0 10.0
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=66.096 ac   0.00% Impervious   Runoff Depth>0.45"Subcatchment A: Watershed A
   Flow Length=2,534'   Tc=49.8 min   CN=69   Runoff=13.64 cfs  2.492 af

Peak Elev=256.84'  Storage=2,719 cf   Inflow=13.64 cfs  2.492 afPond 2P: Greenwood Pond
48.0"  Round Culvert  w/ 10.0" inside fill  n=0.025  L=100.0'  S=0.0000 '/'   Outflow=13.47 cfs  2.490 af

Total Runoff Area = 66.096 ac   Runoff Volume = 2.492 af   Average Runoff Depth = 0.45"
100.00% Pervious = 66.096 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment A: Watershed A

Runoff = 13.64 cfs @ 12.59 hrs,  Volume= 2.492 af,  Depth> 0.45"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-Year Rainfall=2.59"

Area (ac) CN Description
* 10.464 55 Deciduous Forest, HSG B
* 0.537 68 Low Intensity Developed, HSG B
* 36.839 79 Open Space Developed, HSG B
* 10.980 55 Evergreen Forest, HSG B
* 0.013 55 Mixed Forest, HSG B
* 6.693 55 Shrub/Scrub, HSG B
* 0.570 66 Woody Wetlands, HSG B

66.096 69 Weighted Average
66.096 100.00% Pervious Area

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

3.3 50 0.1000 0.25 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 2.59"

44.2 1,511 0.0130 0.57 Shallow Concentrated Flow, B-C
Woodland   Kv= 5.0 fps

1.6 546 0.0147 5.70 15.20 Parabolic Channel, C-D
W=4.00'  D=1.00'  Area=2.7 sf  Perim=4.6'
n= 0.022  Earth, clean & straight

0.4 266 0.0526 10.78 28.76 Parabolic Channel, D-E
W=4.00'  D=1.00'  Area=2.7 sf  Perim=4.6'
n= 0.022  Earth, clean & straight

0.3 161 0.0373 9.08 24.22 Parabolic Channel, E-F
W=4.00'  D=1.00'  Area=2.7 sf  Perim=4.6'
n= 0.022  Earth, clean & straight

49.8 2,534 Total
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Subcatchment A: Watershed A

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
2-Year Rainfall=2.59"
Runoff Area=66.096 ac
Runoff Volume=2.492 af
Runoff Depth>0.45"
Flow Length=2,534'
Tc=49.8 min
CN=69

13.64 cfs
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Summary for Pond 2P: Greenwood Pond

Inflow Area = 66.096 ac, 0.00% Impervious,  Inflow Depth > 0.45"    for  2-Year event
Inflow = 13.64 cfs @ 12.59 hrs,  Volume= 2.492 af
Outflow = 13.47 cfs @ 12.65 hrs,  Volume= 2.490 af,  Atten= 1%,  Lag= 3.8 min
Primary = 13.47 cfs @ 12.65 hrs,  Volume= 2.490 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 256.84' @ 12.65 hrs   Surf.Area= 2,695 sf   Storage= 2,719 cf

Plug-Flow detention time= 2.8 min calculated for 2.490 af (100% of inflow)
Center-of-Mass det. time= 2.3 min ( 927.1 - 924.8 )

Volume Invert Avail.Storage Storage Description
#1 255.50' 178,295 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

255.50 1,440 168.0 0 0 1,440
262.00 11,209 1,026.0 36,111 36,111 83,056
264.00 20,706 1,183.0 31,433 67,544 110,742
266.00 27,728 1,403.0 48,263 115,807 156,089
268.00 34,897 1,668.0 62,488 178,295 220,923

Device Routing     Invert Outlet Devices
#1 Primary 255.03' 48.0"  Round Culvert  w/ 10.0" inside fill   

L= 100.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 254.20' / 254.20'   S= 0.0000 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 10.67 sf   

Primary OutFlow  Max=13.45 cfs @ 12.65 hrs  HW=256.84'   (Free Discharge)
1=Culvert  (Barrel Controls 13.45 cfs @ 2.62 fps)
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Pond 2P: Greenwood Pond

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=66.096 ac
Peak Elev=256.84'
Storage=2,719 cf
48.0"
Round Culvert
w/ 10.0" inside fill
n=0.025
L=100.0'
S=0.0000 '/'

13.64 cfs
13.47 cfs
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=66.096 ac   0.00% Impervious   Runoff Depth>2.17"Subcatchment A: Watershed A
   Flow Length=2,534'   Tc=49.8 min   CN=69   Runoff=86.07 cfs  11.978 af

Peak Elev=261.56'  Storage=31,341 cf   Inflow=86.07 cfs  11.978 afPond 2P: Greenwood Pond
48.0"  Round Culvert  w/ 10.0" inside fill  n=0.025  L=100.0'  S=0.0000 '/'   Outflow=77.98 cfs  11.966 af

Total Runoff Area = 66.096 ac   Runoff Volume = 11.978 af   Average Runoff Depth = 2.17"
100.00% Pervious = 66.096 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment A: Watershed A

Runoff = 86.07 cfs @ 12.52 hrs,  Volume= 11.978 af,  Depth> 2.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-Year Rainfall=5.34"

Area (ac) CN Description
* 10.464 55 Deciduous Forest, HSG B
* 0.537 68 Low Intensity Developed, HSG B
* 36.839 79 Open Space Developed, HSG B
* 10.980 55 Evergreen Forest, HSG B
* 0.013 55 Mixed Forest, HSG B
* 6.693 55 Shrub/Scrub, HSG B
* 0.570 66 Woody Wetlands, HSG B

66.096 69 Weighted Average
66.096 100.00% Pervious Area

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

3.3 50 0.1000 0.25 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 2.59"

44.2 1,511 0.0130 0.57 Shallow Concentrated Flow, B-C
Woodland   Kv= 5.0 fps

1.6 546 0.0147 5.70 15.20 Parabolic Channel, C-D
W=4.00'  D=1.00'  Area=2.7 sf  Perim=4.6'
n= 0.022  Earth, clean & straight

0.4 266 0.0526 10.78 28.76 Parabolic Channel, D-E
W=4.00'  D=1.00'  Area=2.7 sf  Perim=4.6'
n= 0.022  Earth, clean & straight

0.3 161 0.0373 9.08 24.22 Parabolic Channel, E-F
W=4.00'  D=1.00'  Area=2.7 sf  Perim=4.6'
n= 0.022  Earth, clean & straight

49.8 2,534 Total
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Subcatchment A: Watershed A

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
50-Year Rainfall=5.34"
Runoff Area=66.096 ac
Runoff Volume=11.978 af
Runoff Depth>2.17"
Flow Length=2,534'
Tc=49.8 min
CN=69

86.07 cfs
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Summary for Pond 2P: Greenwood Pond

Inflow Area = 66.096 ac, 0.00% Impervious,  Inflow Depth > 2.17"    for  50-Year event
Inflow = 86.07 cfs @ 12.52 hrs,  Volume= 11.978 af
Outflow = 77.98 cfs @ 12.68 hrs,  Volume= 11.966 af,  Atten= 9%,  Lag= 9.6 min
Primary = 77.98 cfs @ 12.68 hrs,  Volume= 11.966 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 261.56' @ 12.68 hrs   Surf.Area= 10,246 sf   Storage= 31,341 cf

Plug-Flow detention time= 4.4 min calculated for 11.966 af (100% of inflow)
Center-of-Mass det. time= 3.8 min ( 878.8 - 875.0 )

Volume Invert Avail.Storage Storage Description
#1 255.50' 178,295 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

255.50 1,440 168.0 0 0 1,440
262.00 11,209 1,026.0 36,111 36,111 83,056
264.00 20,706 1,183.0 31,433 67,544 110,742
266.00 27,728 1,403.0 48,263 115,807 156,089
268.00 34,897 1,668.0 62,488 178,295 220,923

Device Routing     Invert Outlet Devices
#1 Primary 255.03' 48.0"  Round Culvert  w/ 10.0" inside fill   

L= 100.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 254.20' / 254.20'   S= 0.0000 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 10.67 sf   

Primary OutFlow  Max=77.87 cfs @ 12.68 hrs  HW=261.55'   (Free Discharge)
1=Culvert  (Barrel Controls 77.87 cfs @ 7.30 fps)
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Pond 2P: Greenwood Pond
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Inflow Area=66.096 ac
Peak Elev=261.56'
Storage=31,341 cf
48.0"
Round Culvert
w/ 10.0" inside fill
n=0.025
L=100.0'
S=0.0000 '/'

86.07 cfs

77.98 cfs
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=66.096 ac   0.00% Impervious   Runoff Depth>2.87"Subcatchment A: Watershed A
   Flow Length=2,534'   Tc=49.8 min   CN=69   Runoff=115.31 cfs  15.796 af

Peak Elev=263.33'  Storage=54,877 cf   Inflow=115.31 cfs  15.796 afPond 2P: Greenwood Pond
48.0"  Round Culvert  w/ 10.0" inside fill  n=0.025  L=100.0'  S=0.0000 '/'   Outflow=96.43 cfs  15.780 af

Total Runoff Area = 66.096 ac   Runoff Volume = 15.796 af   Average Runoff Depth = 2.87"
100.00% Pervious = 66.096 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment A: Watershed A

Runoff = 115.31 cfs @ 12.50 hrs,  Volume= 15.796 af,  Depth> 2.87"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-Year Rainfall=6.25"

Area (ac) CN Description
* 10.464 55 Deciduous Forest, HSG B
* 0.537 68 Low Intensity Developed, HSG B
* 36.839 79 Open Space Developed, HSG B
* 10.980 55 Evergreen Forest, HSG B
* 0.013 55 Mixed Forest, HSG B
* 6.693 55 Shrub/Scrub, HSG B
* 0.570 66 Woody Wetlands, HSG B

66.096 69 Weighted Average
66.096 100.00% Pervious Area

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

3.3 50 0.1000 0.25 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 2.59"

44.2 1,511 0.0130 0.57 Shallow Concentrated Flow, B-C
Woodland   Kv= 5.0 fps

1.6 546 0.0147 5.70 15.20 Parabolic Channel, C-D
W=4.00'  D=1.00'  Area=2.7 sf  Perim=4.6'
n= 0.022  Earth, clean & straight

0.4 266 0.0526 10.78 28.76 Parabolic Channel, D-E
W=4.00'  D=1.00'  Area=2.7 sf  Perim=4.6'
n= 0.022  Earth, clean & straight

0.3 161 0.0373 9.08 24.22 Parabolic Channel, E-F
W=4.00'  D=1.00'  Area=2.7 sf  Perim=4.6'
n= 0.022  Earth, clean & straight

49.8 2,534 Total
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Subcatchment A: Watershed A

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type II 24-hr
100-Year Rainfall=6.25"
Runoff Area=66.096 ac
Runoff Volume=15.796 af
Runoff Depth>2.87"
Flow Length=2,534'
Tc=49.8 min
CN=69

115.31 cfs
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Summary for Pond 2P: Greenwood Pond

Inflow Area = 66.096 ac, 0.00% Impervious,  Inflow Depth > 2.87"    for  100-Year event
Inflow = 115.31 cfs @ 12.50 hrs,  Volume= 15.796 af
Outflow = 96.43 cfs @ 12.73 hrs,  Volume= 15.780 af,  Atten= 16%,  Lag= 13.4 min
Primary = 96.43 cfs @ 12.73 hrs,  Volume= 15.780 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 263.33' @ 12.73 hrs   Surf.Area= 17,207 sf   Storage= 54,877 cf

Plug-Flow detention time= 5.4 min calculated for 15.747 af (100% of inflow)
Center-of-Mass det. time= 4.8 min ( 872.2 - 867.4 )

Volume Invert Avail.Storage Storage Description
#1 255.50' 178,295 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

255.50 1,440 168.0 0 0 1,440
262.00 11,209 1,026.0 36,111 36,111 83,056
264.00 20,706 1,183.0 31,433 67,544 110,742
266.00 27,728 1,403.0 48,263 115,807 156,089
268.00 34,897 1,668.0 62,488 178,295 220,923

Device Routing     Invert Outlet Devices
#1 Primary 255.03' 48.0"  Round Culvert  w/ 10.0" inside fill   

L= 100.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 254.20' / 254.20'   S= 0.0000 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 10.67 sf   

Primary OutFlow  Max=96.35 cfs @ 12.73 hrs  HW=263.32'   (Free Discharge)
1=Culvert  (Barrel Controls 96.35 cfs @ 9.03 fps)
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Pond 2P: Greenwood Pond

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=66.096 ac
Peak Elev=263.33'
Storage=54,877 cf
48.0"
Round Culvert
w/ 10.0" inside fill
n=0.025
L=100.0'
S=0.0000 '/'

115.31 cfs

96.43 cfs
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B-1

Spot elevation of pond bottom
surveyed by National Grid.
reportedly, 4 to 5 feet of
muck is encountered below pond
bottom elevation.

Approximate test boring location
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48"
Diameter

CMP

Spot elevation of pond bottom
surveyed by National Grid.
Reportedly, 4 to 5 feet of
muck is encountered below pond
bottom elevation.

Stone Fill/Blastrock
Collar to
Protect Inlet

48" CMP, Straight, L=100' +/- with
Beveled Pipe Ends
Backfilled with 10" Bankrun Gravel
(Stream Replication)
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A A

Top of Blastrock Fill El 258'

4-5' (typ)
Blastrock Fill Mixed
With Pond Muck

Geotextile Filter on
Top of Blastrock Fill

B B

4-5' (typ)Invert El 254.2'

Pipe Joint (typ)
Flow Line
New Stream
Replication

C C

Blastrock Fill Mixed With Pond Muck

Geotextile Filter on
Top of Blastrock Fill
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PERMANENT GRAVEL ACCESS ROAD DETAIL

2.25%

15' PERMANENT GRAVEL ACCESS ROAD

TYPICAL CROSS SECTION

UNDISTURBED SUBGRADE/
LIGHTWEIGHT FILL

1.  PERMANENT EROSION CONTROL /
     RESTORATION SEED MIXES SHALL BE
     CHOSEN TO BEST SUIT THE EXISTING
     SOIL CONDITIONS (dry or moist site). ADD
     HYDRO-MULCH ON 2H:1V SLOPES OR
     STEEPER.
2.  VEGETATED SWALES WITH SLOPES OF
     8.1% - 20% SHALL BE STABILIZED WITH
     HEAVY DUTY HYDRO-MULCH ALONG
     WITH THE HYDROSEED MIX.

NOTES:

LI
M

IT
 O

F 
W

O
R

K

3.  AGGREGATE GRADATION SHALL BE AS
     SHOWN IN TABLE 1.

C  NORMAL CROWNL

On-Grade Construction - Cut/Fill Side Slope Condition

14" MIN. 14" MIN.
2.25%

25'± CLEARING & GRUBBING LIMITS FOR CUT/FILL SIDE SLOPE CONSTRUCTION

TABLE 1: Preferred Fill Gradation
SIZE % PASSING

1-1/2 in.
3/4 in.
No. 4
No. 40
No. 100
No. 200

100
50 - 100
25 - 50
10 - 20
5 - 15 
less than 10

TABLE 2: Design Parameters
DESIGN REQUIREMENTS:
Axle Loads (kips)
Tire Pressure (psi)
Axle Passes (Each)
Max. Rut Depth (in.)

30
80
100,000
1.5

PAVEMENT SOIL PROPERTIES:
Aggregate Fill CBR (%) 20
Design Subgrade CBR (%) 3.5

6' MIN. VEGETATED

LI
M

IT
 O

F 
W

O
R

K

2"6"

16"

 24" SILT FENCE, INSTALLED
BY MECHANICAL MEANS, OR

12" EC SOCK, TYP. SEE PLANS.

- TYPE 2 -

STRIP TOP 6"
ORGANIC MATERIAL

16" MIN. GRAVEL
(MACHINE COMPACTED)

VEGETATED BUFFER STRIP
WIDTH VARIES, 50' min.
INSIDE RIGHT-OF-WAY

SWALE

12" DEPTH, MIN.

UNDISTURBED VEGETATION
INSIDE RIGHT-OF-WAY

4:1 SHOWN
2:1 MAX.

SIDE SLOPE
VARIES, 4' MIN.

REMOVE 4" TOP ORGANIC
LAYER, TYP.  BACKFILL WITH
COMMON GRAVEL BORROW

4" LOAM & HYDROSEED (and HEAVY DUTY
HYDRO-MULCH), TYP. SEE NOTE 2.

4" LOAM & HYDROSEED (and
HYDRO-MULCH), TYP. SEE NOTE 1

4.  ERODED CHANNELS SHALL BE REPAIRED WITH
     ENKAMAT 7003 (TRM) & FLEXTERRA BFM &
     SEED MIX

(SEE NOTE 5)

24" MIN.

2:1
2:1

PERMANENT GRAVEL ACCESS ROAD DETAIL

2.25%

15' PERMANENT GRAVEL HAUL ROAD2'±

TYPICAL CROSS SECTION

UNDISTURBED
SUBGRADE

1.  PERMANENT EROSION CONTROL /
RESTORATION SEED MIXES SHALL BE
CHOSEN TO BEST SUIT THE EXISTING
SOIL CONDITIONS (dry or moist site).

NOTES:

LI
M

IT
 O

F 
W

O
R

K

2.  AGGREGATE GRADATION SHALL BE AS
SHOWN IN TABLE 1.

C  NORMAL CROWNL

Level Site On-Grade Construction

14" MIN.

3:1

14" MIN.
2.25%

3:1

19'± CLEARING & GRUBBING LIMITS FOR ON-GRADE LEVEL CONSTRUCTION

TABLE 1: Preferred Fill Gradation
SIZE % PASSING

1-1/2 in.
3/4 in.
No. 4
No. 40
No. 100
No. 200

100
50 - 100
25 - 50
10 - 20
5 - 15 
less than 10

TABLE 2: Design Parameters
DESIGN REQUIREMENTS:
Axle Loads (kips)
Tire Pressure (psi)
Axle Passes (Each)
Max. Rut Depth (in.)

30
80
100,000
1.5

PAVEMENT SOIL PROPERTIES:
Aggregate Fill CBR (%) 20
Design Subgrade CBR (%) 3.5
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2"6"

16"

 24" SILT FENCE, INSTALLED
BY MECHANICAL MEANS, OR

12" EC SOCK, TYP. SEE PLANS.

3' VEGETATED SWALE, TYP.

MAINTAIN EXISTING VEGETATIVE COVER
TO EDGE OF GRAVEL ROAD. LOAM &
RESEED DISTURBED AREAS AS
NECESSARY  TO MAINTAIN PERMANENT
GROUND COVER, TYP.

- TYPE 1 -

STRIP TOP 6"
ORGANIC MATERIAL

16" MIN. GRAVEL
(MACHINE COMPACTED).

EDGE OF ROAD  DETAIL
N.T.S.

EDGE GRAVEL ROAD
24"±

6"

STRIP 6" MIN.
ORGANIC LAYER

See Detail

VEGETATED BUFFER STRIP
WIDTH VARIES, 50' min.

VEGETATED BUFFER STRIP
WIDTH VARIES, 50' min.

INSIDE RIGHT-OF-WAY

INSIDE RIGHT-OF-WAY
2'±
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48"

12" MIN.

CULVERT TRENCH DETAIL
Not to scale

16" GRAVEL SURFACE

NOTE:
CRUSHED STONE BEDDING  SHALL MEET THE GRADATION
REQUIREMENTS FOR SIZE 1 AGGREGATE IN TABLE 703-4 OF THE
NYSDOT STANDARD SPECIFICATIONS.

8' LIGHTWEIGHT FILL

7' COMMON
EMBANKMENT FILL

24"
GEOTEXTILE FILTER
(MIRAFI 160N OR
EQUIVALENT)

12" MIN.

1.5'

3'

1.5'

3'

3/4" THICK EXTERIOR GRADE PRESSURE TREATED PLYWOOD

INSTALLATION ELEVATION

THREADED END

1-1/2" DIAMETER HOLE

1 OR 1-1/2" DIA. STEEL
RISER PIPE, THREADED INTO STEEL FLANGE

4-2" DIA. WASHERS  AND 1/2" DIA. NUTS

2" x 6" THREADED HEAVY DUTY CAST IRON OR
STEEL FLANGE, THREADED FOR 1" OR 1-1/2"
DIAMETER STEEL PIPE (4-1/2" DIAMETER BOLTS
REQUIRED)

PIPE CAP WITH 1/4" DIA. ROUND HEAD
STEEL BOLT SET SECURELY IN CAP, TACK WELD
CAP TO PIPE

STANDARD PIPE COUPLING

PIPE EXTENDED AS
REQUIRED IN 4 TO 5
FOOT LONG SECTIONS

SETTLEMENT PLATFORM DETAIL
Not to scale

STONE FILL OUTFALL DETAIL
Not to scale

8'

2'4'2'

STONE FILL (LIGHT)
(MIN. THICKNESS = 18")
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D6" W

14
" 1 1/8"

7"

DIMENSIONS

W

MINUS

W

0.063

1 1/8"

1 1/8"10
"

2" 7"

1 1/8"

13/16" Dia.
Bolt Holes

SECTIONS A-A
STEEL "C" GUIDERAIL POST

(Steel "C" Block)

STEEL "C" GUIDERAIL POST
SECTIONS A-A

(Wood Block)

Traffic

Traffic

13/16"Dia.
Bolt Hole

"Block Stop"
Hole

7/8"

7/8"
  (min.) 13/16"Dia.

Hole

"Block Stop"
Hole

Circular Washer
8"x6" or 6"x6" Wood Block

with "Block Stop"

6" "C" Post

Splice Section or Rail and 
Offset Section

8" When 8"x6" Wood Blocks are used. Also,
Minimum Bolt Length (L) will increase 2".

Traffic

STEEL "C" GUIDERAIL POST
(Wood Block)

W

7"

1/2 W

13/16"Dia.
Bolt Hole

D

W

0.17"
3/4" TO 1"

3/4" TO 1"
90+1.5

1/4" TO 3/8"R

DETAIL OF STEEL
"C" POST AND BLOCK

0.17"

STEEL "C" POST FOR TYPE 1,
CLASS III GUIDERAIL

(No Blocks)

"C" Post

"C" Block

Holes for 
Post Bolts

Alternative Hole
for Rail Bolt

Rail
Element

PLAN VIEW-SINGLE-FACED,TYPE 1
(CLASS I OR II)GUIDERAIL
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TABLE OF DIMENSIONS AND TOLERANCES
FOR STEEL "C" POSTS AND BLOCKS

TOLERANCES (INCHES)
(INCHES) PLUS
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4.340
5.875

0.0630.125
0.125

NOTES

Washer
Circular

Traffic

     Steel "C" post and blocks may be used in place of

     Steel "C" posts and blocks shall conform to the 
requirements of ASTM A570 with mechanical properties equal to 
AASHTO M-183. The weight of galvanizing for posts and blocks

 5/8 "Bolt

L=7  3/4 "

Steel wideflange post and blocks for all guiderail installations.
Mixing of steel post and/or steel block types is not  permitted
within a particular run of guiderail. Only one type of steelpost

 and block shall be used.
-

 Ungalvanized Thickness

**

**

**

to the requirements of AASHTO M-111.
shall be two ounces per square foot; galvanizing shall conform 
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STEEL GUIDERAIL
POST AND BLOCK
("C" TYPE)
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