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  INTRODUCTION 1.0
The project site is located on Tolland Turnpike in the town of Willington, CT.  The site is located on 

property owned by Lawrence Becker. The subject parcels are bounded by Tolland Turnpike to the North, 

residential parcels to the East and West, and a stone quarry and wooded areas to the South. Site access 

comes from an existing gravel access driveway on Tolland Turnpike. 

 

The proposed work includes the installation of a fenced gravel compound for a telecommunications 

tower, construction of a gravel access drive to the tower site (910 linear feet), and installation of a 

stormwater collection system consisting of rock lined drainage swales, and storm drain culverts.  

 

This report addresses the design of drainage swales, and storm drain culverts to protect the access road 

from washout, safely convey stormwater flows, and protect outfall locations from erosion.  This report 

does not address the design of groundwater controls or slope stabilization, as site geotechnical 

information was not available at the time of this report. 

 

Refer to the proposed D&M Drawings submission, dated 04-22-13 , under a separate cover, for specific 

site details. 
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  HYDROLOGIC EVALUATION 2.0
 
Existing Watershed Characteristics 
 
The Connecticut United States Geological Survey (USGS) Coventry Quandrangle Map indicates that the 

cellular tower and compound are located on a local high point, along an existing topographic ridge. 

Topography is varied and includes small topographic ridges, natural swales, flatlands, and wetlands in the 

surrounding area. Existing topography contributing to site drainage consists of elevations ranging from 

777’ above mean sea level (AMSL) just south of the proposed cell tower location to 695’ AMSL at an 

existing depression adjacent to Tolland Turnpike on the east side of the existing access drive. Existing 

slopes vary from flat to very steep ranging (+/- 20%) (See Figure 1 – USGS Map). 

 

Aerial photography and a site field visit indicate that the existing land use at the site consists primarily of 

forested area, with the exception of a few residential properties along Tolland Turnpike.  There is also an 

existing stone quarry located to the south and west of the project site but it does not contribute to the site 

drainage areas (See Figure 2 – Aerial Map). 

 

Project site soil characteristics were determined using the United States Department of Agriculture 

(USDA) Natural Resources Conservation Service (NRCS) Web Soil Survey. The site is comprised 

entirely of soils belonging to Hydrologic Soil Groups (HSG) B (See Appendix A).  Below is a brief 

description of hydrologic soil group B:  

 
Group B – Soils having a moderate infiltration rate when thoroughly wet. These consist chiefly of 

moderately deep or deep, moderately well drained or well drained soils that have moderately 
fine texture to moderately coarse texture. These soils have a moderate rate of water 
transmission.  

 
A summary of the soil composition is shown in Table 1 below. 
 

Table 1 - Soil Analysis Summary 

Unit Symbol – Unit Name Hydrologic 
Soil Group 

Percent of 
Drainage 

Areas 

73C – Charlton-Chatfield complex, 3 to 15 percent slopes, very rocky B 99.3 

73E – Charlton-Chatfield complex, 15 to 45 percent slopes, very rocky B 0.7 
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Design Methodology 
 
In order to design the proposed swales and culverts, peak flows (Q) for the 10- and 25-year design storms 

were calculated using the Rational Method (Q=CIA).  Composite runoff coefficients (C) were developed 

from an analysis of existing land use and typical C-values provided in Tables 6-3 and 6-5 of the 

Connecticut Department of Transportation (ConnDOT) Drainage Manual, dated October 2000 (See 

Appendix B).  Times of concentration (Tc) were computed using standard NRCS TR-55 Methodology 

(See Appendix C). Rainfall intensities (I) were determined from Table B-2.1 of the ConnDOT Drainage 

Manual and the computed Tc values.  A frequency factor (Cf) was used to refine the calculated peak flow 

for the 25-year design storm as prescribed in Table 6-2 in Section 6.9.5 of the ConnDOT Drainage 

Manual.  

 
Proposed Condition Hydrology 
 
For the purposes of the proposed condition analysis, two (2) drainage areas (DA) and two (2) sub-

drainage areas (SDA) were developed to quantify the peak stormwater runoff rates to the proposed design 

points (DP). Drainage areas were determined through review of the existing topographic survey of the site 

(See D&M Drawing submission), the Connecticut USGS Coventry Quadrangle Map and a field visit to 

the site. 

 
A summary of the results for the proposed condition hydrologic analysis is shown in Table 2 below (See 

Figure 4 site drainage areas). 

Table 2 – Hydrologic Analysis Summary (Drainage Areas) 

Drainage Area/  
Design Point 

Area 
(acres) 

Runoff 
Coefficient 

(C) 

Tc 
(min)2 

Rainfall Intensity (I) 
(in/hr) 

Peak Discharge (Q) 
(cfs) 

10 year 25 year 10 year 25 year1 

DA 1 1.70 0.23 10 4.8 5.5 1.9 2.4 
DA 2 4.15 0.28 13 4.3 5.0 5.0 6.4 
SDA 1.1 1.10 0.23 10 4.8 5.5 1.2 1.5 
SDA 2.1 2.28 0.28 13 4.3 5.0 2.8 3.5 

1Frequency Factor for 25-year recurrence interval is 1.1. (Table 6-2 of ConnDOT Drainage Manual) 
2Per section 6.9.6 of the ConnDOT Drainage Manual, the minimum TC used for design purposes shall be 10 minutes 
for grass areas. 
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 HYDRAULIC EVALUATION 3.0
 
3.1 CULVERT 
 
Basis of Design 
 
In accordance with the design criteria and procedures set forth in Section 8.3 of the ConnDOT Drainage 

Manual, culverts shall be designed to: 

• Allow for continuous flow and safe conveyance of the 25-year design storm peak flow. 

• Have a HW/D ratio less than 1.5 (The hydraulic performance of a culvert is commonly expressed 

as a ratio of headwater depth (HW), which equals the depth of water measured from the invert of 

the culvert, to the culvert diameter (D) as HW/D). 

• Have a minimum diameter of 18 inches. 

 
Design Methodology 
 
The proposed culverts were analyzed using Haestad Methods CulvertMaster Computer Software (Version 

3.1). This program was utilized to compute the headwater elevation and discharge velocity of the culverts 

(evaluating both inlet and outlet control equations) (See Appendix D).  

 
The pipe flow capacity was calculated using: 

• Manning’s Equation for velocity (V) using equation 7.6 of the ConnDOT Drainage Manual. 

• The Continuity Equation for flow capacity (Q) using equation 7.5 of the ConnDOT Drainage 

Manual. 

See Appendix E for culvert capacity calculations. 

 
Design Summary 
 
The access road design required one (1) culvert (at DP DA 1) for stormwater conveyance (See Figure 4 

for location). The culvert at DP DA 1 will be an 18” diameter HDPE pipe culvert, 43feet in length, set at a 

slope of approximately 0.5 percent. (See Figure 5 for drainage details). 

 

See Table 3 on the following page for a summary of the results of the culvert analysis 
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Table 3 – Culvert Analysis 

Culvert Length 
(ft) 

Slope 
(%) 

Diameter 
(inches) 

Manning’s 
n1 

(unitless) 

25-year 
Peak 

Design 
Flow 
(cfs) 

Provided 
Flow 

Capacity2 
(cfs) 

Computed 
HW 
(in) 

HW/D 
Ratio 
(in/in) 

DP DA 1 43 0.5 18 0.012 2.4 8.0 6.8 0.38 
1Manning’s n referenced from CulvertMaster. 
2See Appendix E for culvert capacity calculations. 
 
 
Based on the analysis, a 18” HDPE pipe culvert at DP DA 1will allow for continuous passage of the 25-

year frequency design storm, with a calculated HW/D ratio less than 1.5.  
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3.2 SWALES 
 
Basis of Design 
 
In accordance with the design criteria and procedures set forth in Sections 7.3 and 7.6 of the ConnDOT 

Drainage Manual, roadway swales shall be designed: 

• To safely convey the 10-year frequency design storm peak flow without causing erosive damage.  

• With a lining that is sufficient to resist the shear forces created from the transportation of storm 

flows (The permissible or critical shear stress in a swale defines the force required to initiate 

movement of the channel bed or lining). 

  
Additionally, in accordance with Chapter 5, Section 6, Permanent Lined Waterway, of the 2002 

Connecticut Guidelines for Soil Erosion and Sediment Control by The Connecticut Council on Soil and 

Water Conservation in Cooperation with the Connecticut Department of Environmental Protection 

(CTDEP), swales shall be designed with a minimum freeboard of 0.25 feet (3 inches) if no out-of-bank 

damage would be expected. 

 
Design Methodology 
 
Flow capacity of the swales was determined from the following: 

• Velocity (V) – Equation 7.6 of the ConnDOT Drainage Manual (Manning’s Equation) 

• Flow capacity (Q) – Equation 7.5 of the ConnDOT Drainage Manual (The Continuity Equation). 

See Appendix G for swale sizing calculations. 

 
Swale lining was determined by the following: 

• Average Shear Stress (τ) – Equation 7.11 of the ConnDOT Drainage Manual 

• Maximum Shear Stress (τd) – Equation 7.12 of the ConnDOT Drainage Manual 

• Lining Category (Material) and Type– Table 7-4 of the ConnDOT Drainage Manual 

See Appendix H for shear stress calculations. 

 
Design Summary 
  
For ease of construction, one swale type (size) was designed which meets the dimensional requirements at 

all swale locations. (See Figure 4 for proposed swale locations and Figure 5 for drainage details).  The 

swale selected is a 1-foot deep, 1-foot wide flat bottom trapezoidal swale with 2:1 side slopes.  

 

See Table 4 on the following page for a summary of the results of the swale analysis. 
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Table 4 – Swale Hydraulic Analysis 

Swale Slope 
(ft/ft) 

Manning’s 
n1 

(unitless) 

Velocity 
(ft/s) 

10-yr Peak 
Design 
Flow 
(cfs) 

Provided 
Flow 

Capacity 
(cfs) 

Depth of 
Flow 
(in) 

Provided 
Freeboard @ 
10-year Peak 

Flow (in) 

DA 1 0.11 0.064 3.0 1.9 8.2 4.6 7.4 
SDA 1.1 0.20 0.078 2.9 1.2 9.1 3.4 8.6 
SDA 1.2 0.07 0.059 3.0 2.8 7.1 5.8 6.2 
1Manning’s n calculated using steep slope procedures in HEC-15, as prescribed in Section 7.6.9 of the ConnDOT 
Drainage Manual, as well as, the values listed in Table 7-4 of the ConnDOT Drainage Manual. 

 
To determine the type of lining necessary to armor the swales and protect against erosive forces imparted 

by stormwater flows, shear stresses were calculated.  Rock riprap lining was selected to armor the swales 

in order to withstand the calculated shear stresses. See Table 5 below for a summary of the results of the 

calculated shear stress and riprap sizing analysis. 

 

Table 5 – Shear Stress and Riprap Sizing Analysis 

Swale 
Calculated 

Shear Stress 
(lb/ft2) 

Required ConnDOT Riprap1 
Permissible Shear Stress2 

(lb/ft2) Classification D50 Size 
(inches) 

DA 1 2.61 2.68 Intermediate 8 
SDA 1.1 3.49 4.00 Intermediate 12 
SDA 2.1 2.10 2.68 Intermediate 8 

1Determined by selecting riprap with a higher permissible shear stress than the calculated shear stress 
2Permissible shear stress for lining materials is taken from Table 7-4 of the ConnDOT Drainage Manual 
  
 

Based on the analyses, each of these swales will be capable of safely conveying the 10-year peak storm 

flows calculated for their respective Drainage Area, provide the required 3 inches of freeboard, and 

withstand calculated shear stresses. 
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3.3 OUTLET PROTECTION 
 
Basis of Design 
 
In accordance with the design criteria and procedures set forth in Section 11.13.3 of the ConnDOT 

Drainage Manual, riprap outlet protection shall be designed to reduce the erosive potential at all discharge 

points.  

 
Design Methodology 
 
The type and dimensions of rip rap protection was determined by the guidelines established in Sections 

11.13.2 and 11.13.5 of the ConnDOT Drainage Manual, and the following: 

• Length (La) – Tables 11-12.1 and 11-13.1 of the ConnDOT Drainage Manual 

• Width of apron at pipe outlet (W1) and width of apron at terminus (W2) – Equation 11.33 of the 

ConnDOT Drainage Manual, as well as, Section 11.13.5 of the ConnDOT Drainage Manual. 

• Riprap Specification – Table 11.11 of the ConnDOT Drainage Manual 

See Appendix I for outlet protection calculations. 
 
Design Summary 
 
Based on recommended design procedures in Section 11.13.2 of the ConnDOT Drainage Manual, a Type 

A riprap apron shall be used at all of the discharge points.  The selected riprap apron shall have a length 

(La) of 12 feet, a width of apron at outlet (W1) of 5 feet, and a width of apron at terminus (W2) of 15 feet .  

Type A riprap aprons shall utilize modified riprap for erosion protection. (See Figure 5 for drainage 

details). 

 

Table 6 on the following page summarizes the minimum outlet protection requirements. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



   
 

 
Access Road Drainage Report  SAI - Willington 
CHA Project No: 18301.1028.43000                                                            Page 10 
     

Table 6 – Outlet Protection Requirements 

Design 
Point Structure 

Diameter 
or Span 

(in) 

Outlet 
Velocity 
(ft/sec) 

25-year 
Peak 

Discharge 
(ft3/sec) 

Outlet 
Type 

Calculated Dimensions6 

La
1

 
(ft) 

W1
2 

(ft) 
W2

3 
(ft) 

Riprap 
Specification4 

DA 1 Culvert 18 4.2 2.4 Type A 
Riprap 
Apron 

12 4.5 12.9 Modified 

SDA 1.1 Swale5 12 3.1 1.5 10 3 10 Modified 

SDA 2.1 Swale5 12 3.2 3.5 10 3 10 Modified 
1La values determined using Table 11-12.1 and 11-13.1 of the ConnDOT Drainage Manual.  
2W1 = width of apron at pipe outlet 
3W2 = width of apron at terminus 
4Riprap specification selected from Table 11.11 of the ConnDOT Drainage Manual 
5Diameter used for swales is the bottom channel width 
6Dimensions represent minimum acceptable parameters based on calculations. Actual dimensions selected for use 
may differ 

 
Based on analysis of proposed outfall locations, discharge velocities meet the ConnDOT requirements for 

use of riprap aprons (outlet velocities are less than 14 fps).  A Type A riprap aprong with dimensions of 

12’ (La) x 5’ (W1) x 15’ (W2) is sufficient to reduce the erosive potential at all discharge points. 
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 DRAINAGE AREA 2 DESIGN POINT 4.0
 
The design point for DA 2 is an existing topographic depression on the east side of the gravel 
access drive, adjacent to Tolland Turnpike.  The gravel access drive (existing and proposed 
condition) forms a topographic ridge which isolates the depression and stops the flow of water to 
the east. To ensure the development of the access road does not create drainage issues at this 
design point, a pre-development versus post-development analysis was done for this design point 
(See Figure 3 for proposed DA 2 details; See Figure 6 for existing DA 2 details). Table 7 below 
shows the results of the pre- vs post- hydrologic analysis. 
 

Table 7 – Pre-Development versus Post Development Hydrology for DA 2 

Drainage Area/  
Design Point 

Area 
(acres) 

Runoff 
Coefficient 

(C) 

Tc 
(min)2 

Rainfall Intensity (I) 
(in/hr) 

Peak Discharge (Q) 
(cfs) 

10 year 25 year 10 year 25 year1 

DA 2 - Existing 3.09 0.25 12 4.5 5.1 3.5 4.4 
DA 2 - Proposed 4.15 0.28 13 4.3 5.0 5.0 6.4 

1Frequency Factor for 25-year recurrence interval is 1.1. (Table 6-2 of ConnDOT Drainage Manual) 
2Per section 6.9.6 of the ConnDOT Drainage Manual, the minimum TC used for design purposes shall be 10 minutes 
for grass areas. 

 
Table 8 shows that the 10- and 25-year design storm peak flows will increase about 25% for the 
proposed condition. However, there are mitigating factors which justify this increase as being 
insignificant.  First, discussion with an adjacent property owner revealed that the existing 
topographic depressions on either side of the gravel access drive remain dry year-round.  The 
property owner has never seen the depression at the DA 2 design point collect water and 
indicated that everything infiltrates. Second, groundwater infiltration has not been factored into 
the calculations for peak flows, which is a conservative design assumption at this site. 
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 INSPECTION AND MAINTENANCE 5.0
 
Inspection and maintenance of the stormwater collection system (riprap lined swales, storm drain 

culverts, and riprap aprons) is critical to maintaining proper function. Normally, a visual 

inspection of all components should be completed annually and after major storm events. Due to 

steep gradients which produce high shear stresses in the proposed swales, an increased inspection 

and maintenance schedule is required. A visual inspection of the swale riprap lining should be 

completed semi-annually and after major storm events. 

 
The following maintenance tasks should be completed during the inspection process: 

• Removal of any organic matter, trash/debris, or obstructions found in swales or riprap 

aprons 

• Removal of any accumulated sediment found in culvert, swales or riprap aprons 

• Removal of any potential obstructions at culvert inlet/outlet points 

• Replacement of any riprap material that may have washed away during large storm 

events 

 
Careful inspection and proper maintenance on a regular basis will enable the system to safely 

convey stormwater flows and reduce the risk of system backup or overflow during major storm 

events.  
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 CONCLUSION 6.0
 
All proposed drainage improvements (swales, culverts, outlet protection) have been designed in 

accordance with the engineering guidelines established in the ConnDOT Drainage Manual.   Based on the 

analysis, the following design parameters are recommended: 

 
• A culvert is required at DP DA 1 to convey flows underneath an existing gravel access drive.  

The culvert shall be an 18” diameter HDPE pipe culvert which is 43feet in length, and set at a 

slope of 0.5%.  The culvert will be capable of safely conveying the 25-year design storm peak 

flow with an HW/D ratio less than 1.5. 

 

• Swales shall be at minimum 1-foot wide flat bottom, 1-foot deep, riprap lined trapezoidal swales 

with 2:1 side slopes. The designed swales will meet the ConnDOT requirements for conveying 

the 10-year design storm peak flows while withstanding the calculated shear stresses.  They will 

also meet the DEEP requirement of providing 0.25 feet of freeboard. 

 

• Outlet protection for swales SDA 1.1, SDA 2.1 and Culvert 1 shall be Type A riprap aprons with 

the following minimum parameters: 

o Length (La) – 12 feet 

o Width of apron at pipe outlet (W1) – 5 feet 

o Width of apron at terminus (W2) – 15 feet 

o Utilize modified riprap for armoring. 
This will meet the ConnDOT requirements for use of riprap aprons (discharge velocities < 14 fps) 

to provide erosion protection at outfall locations. 





 

 

 

APT Example Erosion and 
Sedimentation Control Site 

Inspection Form 
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Project Name APT Project #:  

Site E&S Inspection Form Project Street Address 
Report No._______ Project Town, State 

 
 

Date of Inspection:  Weather Conditions:  

Time of Inspection:  Latest Precipitation Event:  

 

Construction Activities Underway since last documented inspection: 

 

 

Check if NOT 

Functioning Properly 
Erosion Control Measure 

 Street Sweeping/ Construction Access 

 Stabilized Construction Entrance 

 Temporary/Permanent Check Dams 

 Temporary/Permanent Sediment Basins/Traps 

 Drainage Swales and Diversion Channels 

 Perimeter Controls (i.e. hay bales, straw wattles, silt fencing etc.) 

 Catch Basin Protection 

 Temporary/Permanent Slope Stabilization 

 Dewatering Basins and Filter Devices 

 Outlet Protection (i.e. plunge pool, splash pad, level spreader, etc.) 

 Active Treatment Systems 

*In the event of a spill refer to the Spill Response Procedure and contact appropriate agencies.          

Refer to SWPPP for Spill Prevention Plan and Response Procedures. 

 

Are sediment/pollution discharges from the site present? 

 No    Yes If yes, describe: 
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Immediate Action Items:  

1. 

 

2. 

 

3. 

 

4. 

 

 

Additional Action Items/Comments:  

1. 

 

2. 

 

3. 

 

4 

 

 

Items/Comments Addressed From Previous Report(s): 

1. 

 

2. 

 

3. 

 

4.  
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I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in 

accordance with a system designed to assure that qualified personnel properly gathered and evaluated the information 

submitted. Based on my inquiry of the person or persons who manage the system, or those persons directly responsible 

for gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and 

complete. I am aware that there are significant penalties for submitting false information, including the possibility of fine 

and imprisonment for knowing violations. 

 

Erosion Control Inspector:                                                                              Date:                                      

     Inspector Name 

 

Qualifications:                                                                                                                                                           

**A copy of this report should be placed in the Monitoring Section of the Stormwater Pollution 

Prevention Plan, if applicable.  





  

Mechanical Specif ications 
Color  Light gray 

Connector Interface  7­16 DIN Female 

Connector Location  Bottom 

Connector Quantity  4 

Radome Material  Fiberglass, UV resistant 

Wind Loading, maximum  879.0 N @ 150 km/h
197.6 lbf @ 150 km/h 

Wind Speed, maximum  241.0 km/h   |   149.8 mph 

  

Dimens ions  
Depth  181.0 mm   |   7.1 in 

Length  2449.0 mm   |   96.4 in 

Width  301.0 mm   |   11.9 in 

Net Weight  27.6 kg   |   60.8 lb 

  

Remote E lec t r ical  T i l t  (RET)  In format ion 
Adjustment Time, full range, maximum  30 s 

Annual Failure Rate, maximum  0.01% 

Power Consumption, during motor movements, maximum 11.0 W 

Power Consumption, idle state, maximum  2.0 W 

Power Input  10–30 V 

Protocol  3GPP/AISG 2.0 Multi­RET 

RET Interface  RS­485 Male (input port, 1)   |   RS­485 Female (daisy chain 
port ,1) 

RET System  Teletilt® 

Regulatory Compliance/Cert i f icat ions
Agency Classification
RoHS 2002/95/EC Compliant by Exemption
China RoHS SJ/T 11364­2006 Above Maximum Concentration Value (MCV)
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DualPol® Dual Band Antenna, 698–896 MHz and 1710–2170 MHz, 65° horizontal beamwidth, RET compatible variable electrical 
tilt  

SBNH-1D6565C

 

 
l Two DualPol® antennas under one radome  

l Interleaved dipole technology providing for attractive, low wind load mechanical 
package  

l Each antenna is independently capable of field adjustable electrical tilt  

l Internal next generation actuator eliminates field installation and defines new 
standards for reliability  

l Fully compatible with Andrew Teletilt® remote control system  

 

CHARACTERISTICS

  

General Specif ications 
Antenna Type  SmartBeam® 

Brand  DualPol®   |   SmartBeam®   |   Teletilt® 

Operating Frequency Band 1710 – 2170 MHz   |   698  – 896 MHz 

Electrical Specifications
Frequency Band, MHz 698–806 806–896 1710–1880 1850–1990 1920–2170
Beamwidth, Horizontal, degrees 71 67 58 57 59
Beamwidth, Horizontal Tolerance, degrees ±3 ±6 ±3 ±3 ±3
Gain, dBd 13.6 14.3 15.9 15.9 15.9
Gain, dBi 15.7 16.4 18.0 18.0 18.0
Beamwidth, Vertical, degrees 8.6 7.8 5.5 5.1 4.8
Beam Tilt, degrees 0–11 0–11 0–7 0–7 0–7
Upper Sidelobe Suppression (USLS), typical, dB 15 15 16 16 16
Front­to­Back Ratio at 180°, dB 25 28 34 31 31
Front­to­Back Total Power at 180° ± 20°, dB 21 22 30 27 26
Cross Polarization Ratio (CPR) at Boresight, dB 24 21 17 17 17
Cross Polarization Ratio (CPR) at Sector, dB 11 8 9 8 9
Isolation, dB 30 30 30 30 30
Isolation, Intersystem, dB 35 35 35 35 35
VSWR | Return Loss, db 1.5:1 | 14.0 1.5:1 | 14.0 1.5:1 | 14.0 1.5:1 | 14.0 1.5:1 | 14.0
Intermodulation Products, 3rd Order, 2 x 20 W, dBc ­150 ­150 ­150 ­150 ­150
Input Power, maximum, watts 400 400 300 300 300
Polarization   ±45° ±45° ±45° ±45° ±45°
Impedance, ohms   50 50 50 50 50
Lightning Protection   dc Ground dc Ground dc Ground dc Ground dc Ground
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DB380 
Pipe Mounting Kit for 2.4 ­ 4.5 in (60 ­ 115 mm) OD round members 

DB5083 
Downtilt Mounting Kit for 2.4 ­ 4.5 in (60 ­ 115 mm) OD round members 
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Generator Set
 PROTOTYPE & TORSIONALLY TESTED  PROVIDES A PROVEN UNIT

 UL2200 TESTED  ENSURES A QUALITY PRODUCT

 RHINOCOAT PAINT SYSTEM  IMPROVES RESISTANCE TO ELEMENTS

 SOUND LEVEL 2 ENCLOSURE  71dbA @ 7 METERS (23FT)

Engine

 EPA TIER CERTIFIED  ENVIRONMENTALLY FRIENDLY

 INDUSTRIAL TESTED, GENERAC APPROVED  ENSURES INDUSTRIAL STANDARDS

 POWER-MATCHED OUTPUT  ENGINEERED FOR PERFORMANCE

 INDUSTRIAL GRADE  IMPROVES LONGEVITY AND RELIABILITY

Alternator

 TWO-THIRDS PITCH  ELIMINATES HARMFUL 3RD HARMONIC

 LAYER WOUND ROTOR & STATOR  IMPROVES COOLING

 CLASS H MATERIALS  HEAT TOLERANT DESIGN

 DIGITAL 3-PHASE VOLTAGE CONTROL  FAST AND ACCURATE RESPONSE

Controls

 ENCAPSULATED BOARD W/ SEALED HARNESS  EASY, AFFORDABLE REPLACEMENT

 4-20mA VOLTAGE-TO-CURRENT SENSORS  NOISE RESISTANT 24/7 MONITORING

 SURFACE-MOUNT TECHNOLOGY  PROVIDES VIBRATION RESISTANCE

 ADVANCED DIAGNOSTICS & COMMUNICATIONS  HARDENED RELIABILITY

Industrial Diesel Generator Set
EPA Emissions Certification: Tier III

SD050 50
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Standby Power Rating
50KW 60 Hz

features benefits

primary codes and standards
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ENGINE SPECIFICATIONS

General Cooling System
Make Cooling System Type
EPA Emissions Compliance Water Pump
EPA Emissions Reference Fan Type
Cylinder # Fan Blade Number 
Type Fan Diameter  (in.)
Displacement - L (cu. in.) 4.5 (274) Coolant Heater Wattage
Bore - mm (in.) 105 (4.1) Coolant Heater Standard Voltage
Stroke - mm (in.) 132 (5.2)
Compression Ratio Fuel System
Intake Air Method Fuel Type
Cylinder Head Type Fuel Specifications
Piston Type Fuel Filtering (microns)
Crankshaft Type Fuel Inject Pump Make
Engine Block Type Fuel Pump Type

Injector Type
Engine Type

Engine Governing Fuel Supply Line - mm (in.)
Governor Fuel Return Line - mm (in.)
Frequency Regulation (Steady State)

Engine Electrical System
System Voltage
Battery Charging Alternator

Lubrication System Battery Size (at 0 oC)
Oil Pump Type Battery Group
Oil Filter Type Battery Voltage
Crankcase Capacity - L (gal)(qts) 13.6 (3.6) (14.4) Ground Polarity

ALTERNATOR SPECIFICATIONS

Standard Model Voltage Regulator Type
Poles Number of Sensed Phases
Field Type Regulation Accuracy (Steady State)
Insulation Class - Rotor
Insulation Class - Stator
Total Harmonic Distortion
Telephone Interference Factor (TIF)
Standard Excitation
Bearings
Coupling
Load Capacity - Standby
Load Capacity - Prime
Prototype Short Circuit Test

CODES AND STANDARDS COMPLIANCE (WHERE APPLICABLE)

NFPA 99
NFPA 110
ISO 8528-5
ISO 1708A.5
ISO 3046
BS5514
SAE J1349
DIN6271
IEEE C62.41 TESTING
NEMA ICS 1

Forged Steel
Cast Iron / Wet Sleeve

26

1/4 inch Npt

Standyne
Engine Driven Gear

Mechanical
Direct Injection

Direct, Flexible Disc
100%
100%

Y

< 3.5%
< 50
PMG

Single Sealed Cartridge

Revolving +/- 0.25%
H
H

Negative

390 Digital
4 All

Optima Redtop
Gear 34

Full Flow 12VC

Electronic Isochronous
+/- 0.25%

12VDC
90 Amp

1/4 inch Npt

Diesel
1500

Aluminum 5

120

17.5:1
Turbocharged Ultra Low Sulfur Diesel Fuel

2 Valve ASTM

4 2538 (10)
See Emissions Data Sheet Pusher

Iveco / FPT Closed 
Tier III Belt Driven Centrifugal

2 of 5

Rating Definitions:
Standby – Applicable for a varying emergency load for the duration of a utility power outage with no overload capability. (Max. load factor = 70%)  
Prime – Applicable for supplying power to a varying load in lieu of utility for an unlimited amount of running time. (Max. load factor = 80%) A 10% overload capacity is available for 1 out of every 
12 hours.

SD050	 application and engineering data
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POWER RATINGS (kW)

Single-Phase 120/240VAC @1.0pf 50 Amps: 208
Three-Phase 120/208VAC @0.8pf - Amps: -
Three-Phase 120/240VAC @0.8pf - Amps: -
Three-Phase 277/480VAC @0.8pf - Amps: -
Three-Phase 346/600VAC @0.8pf - Amps: -

NOTE:  Generator output limited to 200A.

STARTING CAPABILITIES (sKVA)

kW 10% 15% 20% 25% 30% 35% 10% 15% 20% 25% 30% 35%
50 - - - - - - 26 39 52 65 77 90

- - - - - - - - - - - -
- - - - - - - - - - - -

FUEL 

gph lph
1.52 5.75
2.33 8.82
3.08 11.65
4.15 15.71

COOLING

4.5 (17.44) Coolant Flow per Minute gpm (lpm)
Heat rejection to Coolant BTU/min
Inlet Air cfm (m3/min)
Max. Operating Radiator Air Temp Fo (Co)

Fo (Co)

COMBUSTION AIR REQUIREMENTS

cfm (m3/min) 247 (7.00)

EXHAUST

Exhaust Flow (Rated Output) cfm (m3/hr)
Maximum Backpressure inHg (Kpa)

Exhaust Temp (Rated Output)
oF (oC)

ENGINE

Rated Engine Speed rpm
Horsepower at Rated kW hp
Temperature Deration

*  CA units include aftertreatment

123,000

STANDBY

1.5" Hg 930(498.8)

Exhaust Outlet Size (Open Set)

Intake Flow at Rated Power

3.0"
Maximum Backpressure (Post-Silencer)

534(906.7)

Maximum Radiator Backpressure
1.5" H2O Column

100%

Coolant System Capacity - Gal (L)

Fuel Pump Lift - in (m)
36(.9) Percent Load

STANDBY 

Upsize 1

Max. Operating Ambient Temperature 122(50)

32.7(123.8)

6,360 (180.0)

STANDBY

STANDBY

1.5 (5.1)

122(50)

1800
93

Consult Factory
Consult Factory

Altitude Deration

STANDBY

25%
50%
75%

Upsize 2
*All Generac industrial alternators utilize Class H insulation materials. Standard alternator provides less than or equal to Class B temperature rise. Upsize 1 provides less than or equal to Class B 
temperature rise. Upsize 2 provides less than  or equal 

Fuel Consumption Rates

480VAC 208/240VAC
Alternator*

Standard

STANDBY

sKVA vs. Voltage Dip

Deration – Operational characteristics consider maximum ambient conditions. Derate factors may apply under atypical site conditions. Please consult a Generac Power Systems Industrial Dealer for 
additional details. All performance ratings in accordance with ISO3046, BS5514, ISO8528 and DIN6271 standards.
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GENERATOR SET CONTROL SYSTEM

Genset Vibration Isolation Std Control Panel
Factory Testing Std Digital H Control Panel - Dual 4x20 Display Std
Extended warranty Std Programmable Crank Limiter Std
Padlockable Doors Std 7-Day Programmable Exerciser (requires H-Transfer Switch) Std
Steel Enclosure (Enclosed Models) Std Special Applications Programmable PLC Std
Remote Emergency Shutdown Opt RS-232 Std

RS-485 Std
All-Phase Sensing DVR Std
Full System Status Std

ENGINE SYSTEM Utility Monitoring (Req. H-Transfer Switch) Std

2-Wire Start Compatible Std
General Power Output (kW) Std
Oil Drain Extension Std Power Factor Std
Air Cleaner Std Reactive Power Std
Industrial Exhaust Silencer (Open Sets, ship loose) Std All phase AC Voltage Std
Critical Exhaust Silencer (Enclosed Sets) Std All phase Currents Std
Stainless steel flexible exhaust connection Std Oil Pressure Std

Coolant Temperature Std
Fuel System Coolant Level Std
Primary Fuel Filter with Water Separator Std Low Fuel Pressure Indication Std
Flexible Fuel Lines Std Engine Speed Std
UL142 Fuel Tank, 48 Hr Runtime Std Battery Voltage Std
2 Gal Overflow Containment with Alarm Std Frequency Std

Date/Time Fault History (Event Log) Std
UL2200 GENprotectTM Std
Low-Speed Exercise Opt
Isochronous Governor Control Std
-40deg C - 70deg C Operation Std

Cooling System Weather Resistant Electrical Connections Std
120VAC Coolant Heater (3-wire connection cord) Std Audible Alarms and Shutdowns Std
50%/50% Coolant Std Not in Auto (Flashing Light) Std
Level 1 Guarding (Open Sets) Std On/Off/Manual Switch Std
Closed Coolant Recovery System Std E-Stop (Red Mushroom-Type) Std
UV/Ozone resistant hoses Std Remote E-Stop (Break Glass-Type, Surface Mount) -
Factory-Installed Radiator Std Remote E-Stop (Red Mushroom-Type, Surface Mount) -
Radiator Drain Extension Std Remote E-Stop (Red Mushroom-Type, Flush Mount) -
Fan guard Std NFPA 110 Level I and II (Programmable) Std
Radiator duct adapter (Open Sets) Std Remote Communication - RS232 Std

Engine Electrical System
Battery charging alternator Std
Battery cables Std
Battery tray Std
75W 120VAC Battery heater Std
Solenoid activated starter motor Std
10A UL float/equalize battery charger Std
Weather Resistant electrical connections Std Alarms (Programmable Tolerances, Pre-Alarms and Shutdowns)
Duplex GFCI Convenience Outlet Std Low Fuel Std

Oil Pressure (Pre-programmed Low Pressure Shutdown) Std
Coolant Temperature (Pre-programmed High Temp Shutdown)Std
Coolant Level (Pre-programmed Low Level Shutdown) Std

ALTERNATOR SYSTEM Engine Speed (Pre-programmed Overspeed Shutdown) Std

Voltage (Pre-programmed Overvoltage Shutdown) Std
UL2200 GENprotectTM Std Battery Voltage Std

100% Rated 200A Main Line Circuit Breaker Std

Other Options
Single Side Service 
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OPEN SET

RUNTIME 
HOURS

CAPACITY 
(GAL)

TANK 
VOLUME L W H WT dBA*

- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -

48 210 210 76 38 87 3400
- - - - - - -
- - - - - - -

LEVEL 2 SOUND ENCLOSURE

RUNTIME 
HOURS

CAPACITY 
(GAL)

TANK 
VOLUME L W H WT dBA*

- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -

48 210 210 94.8 38 99 3935
- - - - - - -
- - - - - - -

*Required gallons based on 100% of standby rating. Weights consider steel 
enclosure and are without fuel in tank. Sound levels measured at 23ft (7m) and 
does not account for ambient site conditions.

TANK SIZE

84

TANK SIZE

71

L W

H

L W

H
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SD050	 dimensions, weights and sound levels

YOUR FACTORY RECOGNIZED GENERAC INDUSTRIAL DEALER

Generac Power Systems, Inc. • S45 W29290 HWY. 59,  Waukesha, WI 53189 • generac.com
©2010 Generac Power Systems, Inc. All rights reserved. All specifications are subject to change without notice. Bulletin 0190340SBY-A / Printed in U.S.A. 11/04/10

Specification characteristics may change without notice. Dimensions and weights are for preliminary purposes only. Please consult a Generac Power Systems Industrial Dealer for detailed installation drawings.
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