
  Hilltop Village at Wappinger Active Adult Community 
  Draft Environmental Impact Statement  

R:\pe-mydoc\0500\0552\EIS\DEIS\DEIS Vol 3_2012-02.docx 

Appendix C.5 
 

Sanitary Sewer System Engineering Report  
  





  Hilltop Village at Wappinger 
  All Angels Hill Road, Town of Wappinger, NY 
 
 

Table of Contents 
 

 i 
R:\pe-mydoc\0500\0552\Reports\Sewer\2012-0102_DEIS\0552 Sanitary 2012-0102(cmz).docx 

1  Introduction ............................................................................................... 1 

2  Site Description .......................................................................................... 1 

3  Projected Wastewater Generation .............................................................. 1 

4  Sanitary Sewer Collection System Design and Layout ............................. 2 
4.1  Collection and Conveyance System ................................................................... 2 
4.2  Existing Pump Stations and Collection System Evaluations ............................ 3 

4.2.1  Rockingham Pump Station Evaluation .................................................................. 3 
4.2.2  Shamrock Hills Subdivision Pump Station Evaluation ....................................... 3 
4.2.3  Kendell Farms Pump Station Evaluation .............................................................. 5 
4.2.4  Orchard Drive/Ardmore Road Collection System .............................................. 5 

5  Sanitary Sewer Collection System Testing ................................................ 5 

6  Conclusions ............................................................................................... 5 
 
Tables  
Table 1: Anticipated Wastewater Generation for the Site ........................................................................... 2 
Table 2: Shamrock Hills Pump Station Proposed Pump Running Time Modifications ......................... 4 
Table 3: Shamrock Hills Pump Station Proposed Elevation Modifications ............................................. 4 
Table 4: Sanitary Sewer Collection System Testing ...................................................................................... 5 
 
Figures   
1 USGS Site Location Map 
2 United Wappinger Sewer District 
3 Spook Hill Trunk Line 
 
Appendices  
A Morris Associates Letter 
B  Design Calculations 
C Testing Standards 



  Hilltop Village at Wappinger 
  All Angels Hill Road, Town of Wappinger, NY 
 
 

 1 
R:\pe-mydoc\0500\0552\Reports\Sewer\2012-0102_DEIS\0552 Sanitary 2012-0102(cmz).docx 

1 Introduction 

The Applicant, Toll Brothers, Inc., is proposing to develop 145.30 acres of a 149.35 acre parcel 
located at All Angels Hill Road (CR 94) in the Town of Wappinger, New York.  “The “Hilltop 
Village at Wappinger” is a 225 unit age restricted residential development located in the Town of 
Wappinger.  The residential development consists of 132 single family homes, 93 townhomes, and a 
club house with recreational facilities (e.g., swimming pool and tennis court).  The site is identified 
on the Town of Wappinger Tax Map as Tax Number 6257-02-630770.   
 
The property is located within the United Wappinger Sewer District.  The Dutchess County 
Department of Health (DCDOH) in conjunction with the Town Engineer (Morris Associates) and 
CAMO Pollution Control, Inc. (sewer operator) will be responsible for the review and approval of 
the sanitary sewer system, since the project is located Dutchess County and will connect to the 
Town of Wappinger sanitary sewer collection system.  
 
The proposed sanitary sewer system will conform to the requirements defined in 10 NYCRR 
Subpart 5-1 of the New York State Sanitary Code, which references the design standards in the Great 
Lakes - Upper Mississippi River Board of State Public Health and Environmental Managers Recommended 
Standards for Wastewater Treatment Works, 2004 (also known as the Ten States Standards for Wastewater).  
The proposed wastewater collection system will also conform to the requirements of the New York 
State Department of Environmental Conservation (NYSDEC) Design Standards for Wastewater 
Treatment Works, 1988 and the DCDOH Water and Wastewater Systems Design and Construction Standards, 
effective version and the Town of Wappinger Sewer Department requirements. 
 

2 Site Description 

The parcel is located on All Angels Hill Road (CR 94) in the Town of Wappinger, Dutchess County, 
New York (see Figure 1).  This parcel is bounded by All Angels Hill Road (CR 94) to the east, a 
commercial property to the north, and residential properties to the north, south, and west.       
 
The site is currently undeveloped with the exception of a commercial paved driveway, which 
provides access to the adjacent Flavormatic business.  The ground cover consists of a paved 
driveway, woods, and grass.  The site varies in elevation from 256 feet, at the lowest elevation in the 
northwestern corner of the property, to 398 feet, at the highest elevation on a knoll in the middle of 
the site.   
 

3 Projected Wastewater Generation 

The proposed age restricted community will generate domestic type wastewater flows.  The Town of 
Wappinger has specific average daily flow rates for the single family homes and the townhomes, 
which will be used in lieu of the NYSDEC unit flow rates.  The anticipated wastewater generation 
rate for the club house will be determined by using the the unit flow rates in the New York State 
Department of Environmental Conservation (NYSDEC) Design Standards for Wastewater Treatment 
Works, 1988.  The anticipated wastewater generation from each of the uses on the site is summarized 
in Table 1 below.  
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Table 1: Anticipated Wastewater Generation for the Site 

Use Type Size Unit 
Flow Rate per 

Unit (gpd) 
 Wastewater 

Generation (gpd) 

Single Family Homes 132 homes 320(1) 42,240 
Townhomes 93 homes 200(2) 18,600 
Club House 3,762 Sq. ft. 0.08(3) 301 

Total 61,141 
(1) The average daily use for a single family home with no more than four-bedrooms per residential unit in 

accordance with the Town of Wappinger’s practices (Chapter 236-6 of the Town Code). 
(2) The average daily use for a two-bedroom apartment/unit in accordance with the Town of Wappinger’s 

practices (Chapter 236-6 of the Town Code). 
(3) Water saving plumbing fixtures will be used and the NYSDEC Design Standards for Wastewater Treatment 

Works permits a 20 percent reduction in the hydraulic loading rate.  The values shown have already been 
reduced by 20 percent. 

 
According to the September 27, 2010 letter from Morris Associates to the Town of Wappinger 
Planning Board (see Appendix A), the “Hilltop Village at Wappinger” site straddles a drainage divide 
and the sewage flows in the 1994 Plan and Report for the Wappinger Sewers to be Upgraded and 
Connected to the Tri-Muni System, prepared by Paggi & Martin, were assigned accordingly with the 
eastern part of the site draining to the Rockingham pump station and the western part of the site 
draining to the Shamrock Hills pump station (discharging west to the Spook Hill trunk line).  Morris 
Associates determined the maximum sewage flows to the Rockingham pump station and Spook Hill 
trunk line using the same factors and assumptions presented in the original report and a theoretical 
maximum build-out of the site.  The maximum sewage flow allocations are as follows: 
 

Discharging east to Rockingham pump station 25,092 gpd 
Discharging west to Spook Hill trunk line 51,400 gpd 

 
The wastewater generated from the club house, 19 single family homes, and 68 townhomes will be 
conveyed to the Rockingham pump station.  Therefore, the wastewater design flow to the 
Rockingham pump station is 19,981 gpd.  The wastewater generated from the remaining 113 single 
family homes and 25 townhomes will be conveyed to the Shamrock Hills pump station.  Therefore, 
the wastewater design flow to the Shamrock Hills pump station is 41,160 gpd. 
   

4 Sanitary Sewer Collection System Design and Layout 

4.1 Collection and Conveyance System 

The sanitary sewer collection and conveyance system will be designed to collect the wastewater 
generated from the site, which will be conveyed to either the Rockingham pump station or 
Shamrock Hills pump station (discharging west to the Spook Hill trunk line).  The wastewater 
generated from the eastern part of the residential development will be conveyed via gravity to an 
existing manhole on Rich Drive (see Figure 2).  The wastewater will then continue via gravity from 
the existing manhole to the Rockingham pump station. 
 
The wastewater generated from the western part of the residential development will be conveyed via 
gravity flow to an existing manhole located on the emergency access road off of Shamrock Hills 
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Drive (see Figure 3).  The wastewater will continue via gravity from the existing manhole to the 
existing pump station within the Shamrock Hills subdivision, which will pump the wastewater to an 
existing manhole in the Kendell Farms neighborhood.  From there, the wastewater will flow via 
gravity to the Kendell Farms pump station, which will pump the wastewater to an existing manhole 
on Admore Drive and then flow via gravity to the Spook Hill trunk line. 
 
The sanitary sewer collection system will consist of 8-inch SDR 35 PVC gravity main and precast 
concrete sanitary manholes.  Each building will have a sanitary sewer lateral that will connect to the 
gravity main.  Sanitary sewer manholes will generally be provided at all changes of direction, both 
vertical and horizontal, and spaced not more than 400 feet apart.  The gravity main will be designed 
to provide the minimum self-cleansing velocity of at least 2.0 feet per second (fps).     
 
4.2 Existing Pump Stations and Collection System Evaluations 

The Rockingham pump station, Shamrock Hills pump station, Kendall Farms pump station, and the 
Orchard Drive/Ardmore Road collection system were analyzed to confirm the existing pump 
stations and collection system are able to handle the additional sewage flow from Hilltop Village at 
Wappinger.  The results of the analysis are discussed below.   

4.2.1 Rockingham Pump Station Evaluation 

The wastewater to be conveyed from Hilltop Village at Wappinger to the Rockingham pump station 
is 19,981 gpd.  This flow is less than the maximum allocated sewage flow of 25,092 gpd, as 
documented in Section 3.     
 
4.2.2 Shamrock Hills Subdivision Pump Station Evaluation 

The wastewater generated from the western part of the residential development will be conveyed to 
the Shamrock Hills subdivision pump station.  As a result, the Shamrock Hills pump station was 
analyzed to determine the potential impacts as a result of the proposed Hilltop Village at Wappinger 
project.  
 
As per the “Engineer’s Report Sanitary Sewer System Shamrock Hills Subdivision” prepared by 
Povall Engineering, PLLC last revised May 17, 2006 and approved by the DCDOH on August 16, 
2006, the total average daily flow for the 63 lot subdivision was 25,200 gpd.  The pump station is 
equipped with two (2) Smith & Loveless 15 HP Model 4B2X pumps.  Each pump can deliver 
approximately 100 gpm at 105 feet of head.  The pump station was sized based upon the following 
design parameters:   
 
 Average Design Flow = 18 gpm. 
 Peak Flow = 108 gpm. 
 Total Dynamic Head = 105 feet. 
 
The wastewater to be conveyed to the Shamrock Hills subdivision pump station is 42,160 gpd.   
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The average design flow for a 24-hour day = 42,160 gpd/(24 hr x 60 min/hr) ≈ 29 gpm.  The peak 
flow is estimated to be four (4) times the average design flow = 29 gpm x 4 = 116 gpm.  Therefore, 
the total design flow to the Shamrock Hills pump station would be 116 gpm + 108 gpm = 224 gpm. 
 
The pumps were evaluated to determine if they could handle the additional flow as a result of the 
Hilltop Village at Wappinger project.  As shown in Table 2, the pump running time will be increased 
from 4 minutes to 10 minutes.  As a result of the increased running time, the number of pump starts 
per hour for the duplex system as well as for each pump will be decreased.       

Table 2: Shamrock Hills Pump Station Proposed Pump Running Time Modifications  

Pump Station Pumps Design 
Proposed 

Modification 
Running Time 4 minutes 10 minutes 
Number of pump starts per hour  
(for duplex system) 

4 to 5 3 to 4 

Number of pump starts per hour 
(for each pump) 2 to 3 1 to 2 

 
As shown in Table 3, the low level “on” will be raised approximately 7 inches, since the separation 
distance between the pump off and low level “on” has been increased from 6 inches to 13 inches as 
a result of the Hilltop Village at Wappinger project.  The high level “on” and the high water alarm 
will also be raised approximately 7 inches.   

Table 3: Shamrock Hills Pump Station Proposed Elevation Modifications 

Component 
Elevations

As-Built1 Proposed 
Modification  

Top of Wet Well  252.09 -- 
Inv. In (SMH S-1) 243.75 -- 
Inv. In (SMH S-48) 242.06 -- 
Inv. Out (Force Main) 246.09 -- 
HW Alarm 243.59 244.15 
High Level "On"  243.09 243.65 
Low Level "On"  242.59 243.15 
Pump Off  242.09 -- 
Bottom of Suction Pipe 241.59 -- 
Bottom of Tank 241.09 -- 
1  As-Built information in bold was provided by Toll Brothers.  All other 

information was determined based upon design separation distances 
 
Based upon the analysis, the existing twin Smith & Loveless 15 HP Model 4B2X pumps can handle 
the additional flow with minor modifications to the pump station operation floats.  Based upon the 
as-built elevation information provided, there is adequate space in the pump station to raise the 
floats.  Design calculations are provided in Appendix B. 
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4.2.3 Kendell Farms Pump Station Evaluation 

Based upon the above analysis, the existing pumps in the Shamrock Hills pump station will not have 
to be replaced as a result of the wastewater flow from the Hilltop Village at Wappinger project.  The 
Shamrock Hills pump station flow rate/cycle will not impact the Kendell Farms pump station 
pumping flow, since the flow will remain unchanged.  However, the increase of the Shamrock Hills 
pump station pumping cycles will cause the Kendell Farms pump station to cycle more often. 
 
4.2.4 Orchard Drive/Ardmore Road Collection System 

The Kendell Farms pump station discharges to the existing collection system within the Orchard 
Drive/Ardmore Road development.  The collection system will also be unaffected, since the 
Kendell Farms pump station was unaffected by the Hilltop Village at Wappinger project. 
 

5 Sanitary Sewer Collection System Testing 

Prior to being placed in service, the required testing for each of the sanitary sewer system 
components is summarized in Table 4 below. 
 

Table 4: Sanitary Sewer Collection System Testing 
Component Requirement Testing Standard 

Gravity Lines and Sewer Laterals Deflection Test 
Low Pressure Test*  

Ten States Standards for Wastewater 
ASTM F1417 

Sanitary Manholes Vacuum Test ASTM C1244 
* Alternatively, can test for leaks using infiltration test or exfiltration test.  Refer to project plans for testing criteria 

 
The Engineer will provide a certification letter to the DCDOH and Town once the testing has been 
completed. The testing standards have been provided in Appendix C for reference purposes. 
 

6 Conclusions 

The Shamrock Hills existing pump station, with minor float modifications, has sufficient capacity to 
service the proposed 225 unit age restricted residential development.  The Kendell Farms pump 
station will cycle more often as a result of the increased cycling of the Shamrock Hills pump station.  
The Orchard Drive/Ardmore Road collection system will be unaffected by the proposed 225 unit 
age restricted residential development.   
 
The proposed sanitary sewer collection system has been designed in accordance with Ten States 
Standards for Wastewater, 2004; the New York State Department of Environmental Conservation 
(NYSDEC) Design Standards for Wastewater Treatment Works, 1988; and the DCDOH Water and 
Wastewater Systems Design and Construction Standards, effective version, and meets all Town of 
Wappinger requirements. 
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Appendix B 
 

Design Calculations 
  



25 Corporate Park Drive, Suite C
Hopewell Junction, NY 12533

P: (845) 897-8205
F: (845) 897-0042

Job No.: Prepared By: CMZ Date: 8/5/11 WHP
Job Name: Revised By: Rev. Date:
Location: Municipality: Dutchess

1) Design Flow
• Flow with water saving fixtures (20% reduction)

Qdesign = 25,200 gpd = 18 gpm (based on a 24-hour day)

Qmax = 36 gpm (w/ a factor of 2.0)

Qpeak = 108 gpm (w/ a factor of 6.0)

2) Provide 10-30 minutes retention at max design flow
• Required Volume:

Qmax x 10 min. = 360 gal

Qdesign x 20 min. = 360 gal

Qdesign x 30 min. = 540 gal (max design dose vol. in wet well)

• Pump Station Internal Dimensions = 6 ft diameter

• Internal Area of Wet Well = ¼d2 = 28.3 sf
• Volume Per Foot of Wet Well = 28.3 cf or 211.5 gal

3) Dose Volume Change
• Draw Down  = Vol. Req. / Vol. Per Ft. of Manhole = 1.70 ft. = 20.42 in

use 20.0 in = 1.67 ft.

• Check: draw down x internal area = 47.1 cf or 352.5 gal (< Qdesign @ 30 min)

4) Pump Station Elevations
Volume between pump off and LL "On" = 14.44 cf

Height between pump off and LL "On" = 0.51 ft

Design
Component Elevation (ft)

Top of Wet Well = 250.0
Inv. In (SMH S-1) = 243.8

Inv. In (SMH S-48) = 242.0
Inv. Out (Force Main) = 248.6

HW Alarm = 242.0
High Level "On" = 241.5
Low Level "On" = 241.0

Pump Off  = 240.5
Bottom of Suction Pipe = 239.5

Bottom of Tank = 239.0

SHAMROCK HILLS SUBDIVISION SANITARY PUMP STATION

Reviewed By:
County:

0552
Hilltop Village at Wappinger
All Angels Hill Road Town of Wappinger

Reviewed By:
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25 Corporate Park Drive, Suite C
Hopewell Junction, NY 12533

P: (845) 897-8205
F: (845) 897-0042

Job No.: Prepared By: CMZ Date: 8/5/11 WHP
Job Name: Revised By: Rev. Date:
Location: Municipality: Dutchess

Reviewed By:
County:

0552
Hilltop Village at Wappinger
All Angels Hill Road Town of Wappinger

Reviewed By:

5) Determine Pump Running Time 
• Pump Rate = 100 gpm (from operation curve)

• Dose Volume:
Draw Down Height x Wet Well Area = 353 gal
Wet Well Volume / ft.= 211.5 gal

Running Time = 3.53 min, use 4 min

• Pump Cycle for Peak Flow:
Time for Qmax to fill Dose Volume = 9.79 min, use 10 min (time between starts > 5 min)

• For Max Day Flow:
Number of Pump Starts per hour = 4 TO 5 for duplex pump system
Number of Pump Starts per hour = 2 TO 3 for each pump

Notes:
• Provide 10-30 minutes retention at max design flow
• No. Starts = 60 min / (Time for Qpeak to Fill Dose Vol.+ Pump Running Time to Pump Out Dose)
• No. Start/Stops per hour:  Maximum of 10 to 12 starts per hour
• Maximum = 6 starts per hour for one pump
• Maximum = 12 starts per hour for duplex (2) pump system

R:\pe-mydoc\0500\0552\Reports\Sewer\2011-0930_DEIS\calcs\0552 pump station calcs 2011-0930(cmz).xlsx Page 2 of 4



25 Corporate Park Drive, Suite C
Hopewell Junction, NY 12533

P: (845) 897-8205
F: (845) 897-0042

Job No.: Prepared By: CMZ Date: 8/5/11 WHP
Job Name: Revised By: Rev. Date:
Location: Municipality: Dutchess

1) Design Flow
• Flow with water saving fixtures (20% reduction)

Qdesign Shamrock = 25,200 gpd = 18 gpm (based on a 24-hour day)

Qdesign Hilltop = 41,160 gpd = 29 gpm (based on a 24-hour day)

Qmax = 94 gpm (w/ a factor of 2.0)

Qpeak = 224 gpm *

Notes:
* factor 6.0 for Shamrock Hills PS & 4.0 for Hilltop Village

2) Provide 10-30 minutes retention at max design flow
• Required Volume:

Qmax x 10 min. = 940 gal

Qdesign x 20 min. = 940 gal

Qdesign x 30 min. = 870 gal (max design dose vol. in wet well)

• Pump Station Internal Dimensions = 6 ft diameter

• Internal Area of Wet Well = ¼d2 = 28.3 sf
• Volume Per Foot of Wet Well = 28.3 cf or 211.5 gal

3) Dose Volume Change
• Draw Down  = Vol. Req. / Vol. Per Ft. of Manhole = 4.44 ft. = 53.33 in

use 54.0 in = 4.50 ft.

• Check: draw down x internal area = 127.2 cf or 951.8 gal (< Qdesign @ 30 min)

4) Pump Station Elevations
Volume between pump off and LL "On" = 29.94 cf

Height between pump off and LL "On" = 1.06 ft

Component As-builta,b Revised
Top of Wet Well = 252.09 --

Inv. In (SMH S-1) = 243.75 --
Inv. In (SMH S-48) = 242.06 --

Inv. Out (Force Main) = 246.09 --
HW Alarm = 243.59 244.15

High Level "On" = 243.09 243.65
Low Level "On" = 242.59 243.15

Pump Off  = 242.09 --
Bottom of Suction Pipe = 241.59 --

Bottom of Tank = 241.09 --

Notes
a Bold information from as-built information provided by Toll Brothers.
b Remaining information determined based upon design separation distances.

Elevation (ft)

SHAMROCK HILLS SUBDIVISION SANITARY PUMP STATION EVALUATION

0552 Reviewed By:
Hilltop Village at Wappinger Reviewed By:
All Angels Hill Road Town of Wappinger County:
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25 Corporate Park Drive, Suite C
Hopewell Junction, NY 12533

P: (845) 897-8205
F: (845) 897-0042

Job No.: Prepared By: CMZ Date: 8/5/11 WHP
Job Name: Revised By: Rev. Date:
Location: Municipality: Dutchess

0552 Reviewed By:
Hilltop Village at Wappinger Reviewed By:
All Angels Hill Road Town of Wappinger County:

5) Determine Pump Running Time 
• Pump Rate = 100 gpm (from operation curve)

• Dose Volume:
Draw Down Height x Wet Well Area = 952 gal
Wet Well Volume / ft.= 211.5 gal

Running Time = 9.52 min, use 10 min

• Pump Cycle for Peak Flow:
Time for Qmax to fill Dose Volume = 10.13 min, use 10 min (time between starts > 5 min)

• For Max Day Flow:
Number of Pump Starts per hour = 3 TO 4 for duplex pump system
Number of Pump Starts per hour = 1 TO 2 for each pump

Notes:
• Provide 10-30 minutes retention at max design flow
• No. Starts = 60 min / (Time for Qpeak to Fill Dose Vol.+ Pump Running Time to Pump Out Dose)
• No. Start/Stops per hour:  Maximum of 10 to 12 starts per hour
• Maximum = 6 starts per hour for one pump
• Maximum = 12 starts per hour for duplex (2) pump system
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Appendix C 
  

Testing Standards 











Designation: F 1417 – 92 (Reapproved 2005) An American National Standard

Standard Test Method for
Installation Acceptance of Plastic Gravity Sewer Lines Using
Low-Pressure Air1

This standard is issued under the fixed designation F 1417; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (e) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This test method provides procedures for testing plastic
pipe sewer lines, using low-pressure air to prove the integrity
of the installed material and the construction procedures. Two
procedures are included to find the rate of air leakage—the
constant-pressure method and the time-pressure drop method.

1.2 This test method shall be performed on lines after all
connections and service laterals have been plugged and braced
adequately to withstand the test pressure. The time between
completion of the backfill operation and low-pressure air
testing may be specified by the approving authority.

1.3 This test method also may be used as a preliminary test,
which enables the installer to show the condition of a buried
line prior to final backfill, paving, and other construction
activities.

1.4 This test method is applicable to all gravity sewer lines
made of thermoplastic pipe, reinforced thermosetting resin
(RTRP) pipe, and reinforced plastic mortar (RPM) pipe,
defined in Terminology D 883, D 1600, and F 412.

1.5 This standard does not purport to address all of the
safety problems, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use. For specific
precautionary statements, see Section 5.

2. Referenced Documents

2.1 ASTM Standards: 2

C 828 Practice for Low-Pressure Air Test of Vitrified Clay
Pipe Lines (4 to 12-in.)

C 924 Practice for Testing Concrete Pipe Sewer Lines by
Low-Pressure Air Test Method

D 883 Terminology Relating to Plastics
D 1600 Terminology for Abbreviated Terms Relating to

Plastics

D 2122 Test Method for Determining Dimensions of Ther-
moplastic Pipe and Fittings

D 3567 Practice for Determining Dimensions of Fiberglass
(Glass-Fiber-Reinforced Thermosetting Resin) Pipe and
Fittings

F 412 Terminology Relating to Plastic Piping Systems
2.2 Uni-Bell PVC Pipe Association Standard:
UNI-B-6-90 Recommended Practice for Low-Pressure Air

Testing of Installed Sewer Pipe3

3. Summary of Test Method

3.1 The section of the line to be tested is plugged. Air, at low
pressure, is introduced into the plugged line. The line passes
the test if the rate of air loss, as measured by pressure drop,
does not exceed a specified amount in a specified time.
Pressure drop may be determined by using Table 1 or Table 2,
or calculated by use of the formulas in 9.1.

4. Significance and Use

4.1 This low-pressure air test detects damaged piping or
improper jointing by measuring the rate at which air under
pressure escapes from an isolated section of sewer.

4.2 The rate of air loss will indicate the presence or absence
of damaged piping or leaking joints. This test method is not
intended to show total system water leakage limits and cannot
be used as a quantitative measure of leakage under service
conditions for infiltration or exfiltration.

NOTE 1—A finding of acceptable air loss specified in this test method
can be interpreted as an installation acceptance test in lieu of infiltration
or exfiltration test.

4.3 This test method will ensure the best possible initial
condition and quality workmanship of all property-installed
sewer pipe.

5. Apparatus

5.1 Plugs—Mechanical or pneumatic type.
5.2 Air Compressor—A properly calibrated portable, oil-

free air source with a singular control panel containing a main
shut-off valve, pressure-regulating valve, 9 psig pressure-relief

1 This test method is under the jurisdiction of ASTM Committee F-17 on Plastic
Piping Systems and is the direct responsibility of Subcommittee F17.62 on Sewer.

Current edition approved Mar. 1, 2005. Published March 2005. Originally
approved in 1992. Last previous edition approved in 1998 as F1417–92 (1998).

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

3 Available from Uni-Bell PVC Pipe Association, Suite 155, 2655 Villa Creek
Drive, Dallas, TX 75234.
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valve, input pressure gage, and a continuous monitoring
pressure gage having a pressure range from 0 psi to at least 10
psi with minimum divisions of 0.10 psi and an accuracy of 6
0.04 psi.

5.3 Rotameter, standard CFM reading with an accuracy of
6 2 %.

6. Safety Precautions

6.1 This low-pressure air test may be dangerous to person-
nel if, through lack of understanding or carelessness, a line is
overpressurized or plugs/caps are installed or restrained im-
properly. It is extremely important that the various plugs be
properly installed to prevent the sudden expulsion of a poorly
installed or partially inflated plug. Observe the following
minimum safety precautions:

6.1.1 No one shall be allowed in the manholes during
testing.

6.1.2 Install and restrain all caps and plugs securely.
6.1.3 When lines are tested, it is mandatory that all the caps

and plugs be braced as an added safety factor.
6.1.4 Do not overpressurize the lines. Do not exceed 9.0

psig.

NOTE 2—The axial force on a plug at 4 psig internal pressure is F = P
p D2/4 lb, where D is the inside diameter in inches. Thus, the axial force
on an 8-in. plug at the start of a properly-conducted test is over 200 lb.
Restraint systems must be designed to handle these forces with adequate
safety factors. Every effort should be made to maintain backfill over the
pipe during air testing.

6.1.5 A regulator or relief valve set no higher than 9 psi shall
be included on all pressurizing equipment.

7. Preparation of the Line

7.1 Clean the section of sewer line to be tested by flushing
or other means prior to conducting the low-pressure air test.
This cleaning serves to eliminate debris and produce the most
consistent results.

8. Procedures

8.1 Isolate the section of sewer line to be tested by inflatable
stoppers or other suitable test plugs.

8.1.1 Plug or cap the ends of all branches, laterals, tees,
wyes, and stubs to be included in the test to prevent air leakage.
All plugs and caps shall be securely braced to prevent

TABLE 1 Minimum Specified Time Required for a 1.0 psig Pressure Drop for Size and Length of Pipe Indicated for Q = 0.0015

NOTE 1—See Practice UNI-B-6-90.
NOTE 2—Consult with pipe and appurtenance manufacturer for maximum test pressure for pipe size greater than 30 in. in diameter.

Pipe
Diameter,

in.

Minimum
Time,
min:s

Length
for

Minimum
Time, ft

Time for
Longer

Length, s

Specification Time for Length (L) Shown, min:s

100 ft 150 ft 200 ft 250 ft 300 ft 350 ft 400 ft 450 ft

4 3:46 597 0.380 L 3:46 3:46 3:46 3:46 3:46 3:46 3:46 3:46
6 5:40 398 0.854 L 5:40 5:40 5:40 5:40 5:40 5:40 5:42 6:24
8 7:34 298 1.520 L 7:34 7:34 7:34 7:34 7:36 8:52 10:08 11:24

10 9:26 239 2.374 L 9:26 9:26 9:26 9:53 11:52 13:51 15:49 17:48
12 11:20 199 3.418 L 11:20 11:20 11:24 14:15 17:05 19:56 22:47 25:38
15 14:10 159 5.342 L 14:10 14:10 17:48 22:15 26:42 31:09 35:36 40:04
18 17:00 133 7.692 L 17:00 19:13 25:38 32:03 38:27 44:52 51:16 57:41
21 19:50 114 10.470 L 19:50 26:10 34:54 43:37 52:21 61:00 69:48 78:31
24 22:40 99 13.674 L 22:47 34:11 45:34 56:58 68:22 79:46 91:10 102:33
27 25:30 88 17.306 L 28:51 43:16 57:41 72:07 86:32 100:57 115:22 129:48
30 28:20 80 21.366 L 35:37 53:25 71:13 89:02 106:50 124:38 142:26 160:15
33 31:10 72 25.852 L 43:05 64:38 86:10 107:43 129:16 150:43 172:21 193:53
36 34:00 66 30.768 L 51:17 76:55 102:34 128:12 153:50 179:29 205:07 230:46

TABLE 2 Minimum Specified Time Required for a 0.5 psig Pressure Drop for Size and Length of Pipe Indicated for Q = 0.0015

NOTE 1—Consult with pipe and appurtenance manufacturer for maximum test pressure for pipe size greater than 30 in. in diameter.

Pipe
Diameter,

in.

Minimum
Time,
min:s

Length
for

Minimum
Time, ft

Time for
Longer

Length, s

Specification Time for Length (L) Shown, min:s

100 ft 150 ft 200 ft 250 ft 300 ft 350 ft 400 ft 450 ft

4 1:53 597 0.190 L 1:53 1:53 1:53 1:53 1:53 1:53 1:53 1:53
6 2:50 398 0.427 L 2:50 2:50 2:50 2:50 2:50 2:50 2:51 3:12
8 3:47 298 0.760 L 3:47 3:47 3:47 3:47 3:48 4:26 5:04 5:42

10 4:43 239 1.187 L 4:43 4:43 4:43 4:57 5:56 6:55 7:54 8:54
12 5:40 199 1.709 L 5:40 5:40 5:42 7:08 8:33 9:58 11:24 12:50
15 7:05 159 2.671 L 7:05 7:05 8:54 11:08 13:21 15:35 17:48 20:02
18 8:30 133 3.846 L 8:30 9:37 12:49 16:01 19:14 22:26 25:38 28:51
21 9:55 114 5.235 L 9:55 13:05 17:27 21:49 26:11 30:32 34:54 39:16
24 11:20 99 6.837 L 11:24 17:57 22:48 28:30 34:11 39:53 45:35 51:17
27 12:45 88 8.653 L 14:25 21:38 28:51 36:04 43:16 50:30 57:42 64:54
30 14:10 80 10.683 L 17:48 26:43 35:37 44:31 53:25 62:19 71:13 80:07
33 15:35 72 12.926 L 21:33 32:19 43:56 53:52 64:38 75:24 86:10 96:57
36 17:00 66 15.384 L 25:39 38:28 51:17 64:06 76:55 89:44 102:34 115:23
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blow-out. One of the plugs or caps should have an inlet tap, or
other provision for connecting a hose to a portable air control
source.

8.1.2 Connect the air hose to the inlet tap and portable air
control source. The air equipment shall consist of necessary
valves and pressure gages to control an oil-free air source and
the rate at which air flows into the test section to enable
monitoring of the air pressure within the test section.

8.1.3 Add air slowly to the test section until the pressure
inside the pipe reaches 4.0 psig.

8.1.4 After the pressure of 4.0 psig is obtained, regulate the
air supply so that the pressure is maintained between 3.5 to 4.0
psig for at least 2 min depending on air/ground temperature
conditions. The air temperature should stabilize in equilibrium
with the temperature of the pipe walls. The pressure will
normally drop slightly until equilibrium is obtained; however,
a minimum of 3.5 psig is required.

8.2 Determine the rate of air loss by either the constant
pressure method or the time-pressure drop method.

NOTE 3—All test pressures are measured as gage pressure, which is any
pressure greater than atmospheric pressure. Since water produces a
pressure of 0.43 psi for every foot of depth, air test pressures must be
increased to offset the depth of ground water over the sewer line. If the
ground water level is 2 ft or more above the top of the pipe at the upstream
end, or if the air pressure required for the test is greater than 9-psi gage,
the air test method should not be used. Before the air test method is used,
the ground water level should be lowered by pumping or dewatering.

8.2.1 Constant Pressure Method—Add air until the internal
air pressure of the sewer line is raised to 4.0 psig and the test
pipe section is stabilized as in 8.1. Release the pressure to 3.5
psig to run the constant pressure test. The air-flow rate in
standard cubic feet per minute is read directly by a rotameter.
Convert this air-flow rate to actual cubic feet per minute of air
leaking from the test section by using the absolute pressure and
temperature in the test section. The requirements for air loss
under the constant pressure method shall be considered satis-
fied if the air loss does not exceed the specified leakage rate in
cubic feet per minute per square foot of internal pipe surface
area.

8.2.2 Time-Pressure Drop Method—Air is slowly intro-
duced into the section of pipe to be tested, until the air pressure
is raised to approximately 4.0 psi and the test pipe section is
stabilized as in 8.1. Disconnect the air supply and decrease the
pressure to 3.5 psi before starting the test. Determine the time
required for the pressure to drop from 3.5 psi to 2.5 psi, and
compare this interval to the required time to decide if the rate
of air loss is within the allowable. Minimum holding times
required by pipe diameter are shown in Table 1 and Table 2.

NOTE 4—The time-pressure drop method assumes an atmospheric
pressure of 14.7 psia. Locations of high altitude need compensation for
variation in atmospheric pressure to maintain the same air leakage test
criteria.

8.3 Upon completion of the test, open the bleeder valve and
allow all air to escape. Plugs should not be removed until all air
pressure in the test section has been reduced to atmospheric
pressure.

9. Test Time Calculations

9.1 Test Time Criteria—No test section shall be accepted if
air loss is more than a specified leakage rate (in cubic feet per
minute per square foot) determined by the approving authority.

9.2 Calculate all test times by the following formula:

T 5 0.085 DK/Q

where:
T = shortest time allowed for the air pressure to drop 1.0

psig, s,
K = 0.000419 DL but not less than 1.0,
Q = leak rate in cubic feet/minute/square feet of internal

surface = 0.0015 CFM/SF,
D = measured average inside diameter of sewer pipe (see

Test Method D 2122 and Practice D 3567), in., and
L = length of test section, ft.

Table 1 contains the specified minimum times required for a
1.00 psig pressure drop from a starting pressure of 3.5 psig to
a final pressure of 2.5 psig using a leakage rate of 0.0015
ft3/min/ft2 of internal surface.

9.3 The total leakage from any test section shall not exceed
625Q.

9.4 If the pressure drops 1.0 psig before the appropriate time
shown in Table 1 has elapsed, the air loss rate shall be
considered excessive and the section of pipe has failed the test.
If the line fails the test, segmented testing may be utilized
solely to find the location of leaks. Once leaks are located and
repaired, retest the completed pipe installation to requirements
of this test method.

9.5 For testing of long sections or sections of larger diam-
eter pipes, or both, a timed-pressure drop of 0.5 psig shall be
used in lieu of a 1.0 psig timed-pressure drop. If a 0.5 psig
pressure drop is used, the appropriate required test time shall
be exactly one-half the values shown in Table 1. (See Table 2.)

NOTE 5—It is not necessary to hold the test for the entire period of time
in Table 1 or Table 2 when it is evident that the rate of air loss is zero or
less than the allowable, and is authorized by the approving authority.

9.6 If lateral or service lines are included in the test, their
length may be ignored for computing required test time if the
test time requirements are met. The maximum permissible air
loss should not exceed 625Q. If the test section fails, time shall
be recomputed to include all the lateral lengths using the
following formula:

T 5 0.085 FD1
2 L1 1 D2

2 L2 1 . . . 1 Dn
2 Ln

D1L1 1 D2L2 1 . . . 1 DnLn
G K

Q

where:
T = shortest time allowed for the air pressure to

drop 1.0 psig, s,
K = 0.000419 (D1L1+ D2L2+ . . . + DnLn), but

not less than 1.0,
Q = 0.0015 CFM/SF,
D1, D2, etc. = nominal diameter of different size of pipe

being tested, and
L1, L2, etc. = respective lengths of the different size

pipes being tested.
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If the recomputed test time is short enough to allow the
section tested to pass, then the test section meets the require-
ments of this test method.

10. Precision and Bias

10.1 This test method provides qualitative data only; there-
fore, a precision and bias statement is nonapplicable.

11. Keywords

11.1 air test; plastic; sewer

APPENDIXES

(Nonmandatory Information)

X1. EXAMPLES

X1.1 In order to show the technique of applying this test
method, the following examples have been prepared. The
examples have been designed to illustrate the use of Table 1
and Table 2 and the formula in 9.1 that uses a leakage rate of
0.0015 CFM/ft2.

X1.2 A manhole-to-manhole reach of nominal 12 in. pipe is
350 ft long. No lateral connections exist in the reach. What is
the required test time for a 1.0 psig pressure drop?

X1.2.1 Solution—The required test time can be read di-
rectly from Table 1. For 350 ft of 12 in. pipe, the required test
time is 19:56 (19 min and 56 s).

X1.3 A 350 ft section of nominal 12 in. pipe is ready for
testing. A total of 128 ft of 4 in. lateral sewer pipe is connected
to the 350 ft section and will be included in the test. What will
be the required test time for a 0.5 psig pressure drop?

X1.3.1 Solution—Lateral sewers may be disregarded when
selecting test times (see 9.1). Therefore, the required test time
will be 9 min and 58 s as shown in Table 2.

NOTE X1.1—If the lateral sewers had not been disregarded, the required
test time would be 10 min and 22 s, that is, only 24 s longer.

X1.4 What should the required test time be for a 1.0 psig
pressure drop in 327 ft of nominal 8 in. diameter pipe between
two manholes?

X1.4.1 Solution—The exact test time is easily calculated by
using Table 1. Table 1 is used because a 1.0 psig pressure drop
is specified. Since 327 ft exceed the 298 ft length associated
with the minimum test time for an 8 in. pipeline, the fourth
column in Table 1 is used to calculate the required test time as
follows:

T 5 1.520 3 L 5 1.52 3 327 5 497 s

Therefore, the required test time for a 1.0 psig pressure drop
is 497 s or 8 min and 17 s.

X1.5 A manhole-to-manhole reach of nominal 24 in. pipe is
82 ft long. What is the required test time for a 0.5 psig pressure
drop?

X1.5.1 Solution—Table 2 is used because a 0.5 psig pres-
sure drop is specified. Since 82 ft is less than the 99 ft length
associated with the minimum test time for a 24 in. pipeline, the

minimum test time shall apply. Thus, the required test time for
a 0.5 psig pressure drop is 11:24 (11 min and 24 s).

X1.6 A 412 ft section of nominal 15 in. sewer pipe has been
readied for air testing. A total of 374 ft of nominal 6 in. lateral
piping and 148 ft of nominal 4 in. lateral piping branch off the
15 in.-sewer line. All laterals have been capped or plugged, or
both, and will be tested together with the 15 in. main line. The
specified pressure drop, which will be timed, is 0.5 psig. What
is the appropriate test time for this pipe network?

X1.6.1 Solution—All lateral sewer sizes and lengths may be
disregarded since their influence is generally not significant
enough to warrant computation. Table 2 is used for a 0.5 psig
pressure drop. The fourth column in the table gives the
appropriate formula for calculating the required test time
because 412 ft is longer than the third column value of 159 ft.

T 5 2.671L 5 2.671 3 412 5 1100 s

The required test time is 1100 s or 18 min and 20 s.

X1.7 A manhole-to-manhole reach of nominal 8 in. pipe is
only 100 ft long. A total of 300 ft of nominal 4 in. lateral piping
is connected to the 100 ft section and will be included in air
testing the section. What will be the required test time for a 1.0
psig pressure drop?

X1.7.1 Solution—The required test time can be read di-
rectly from Table 1. Thus, for 100 ft of 8 in. pipe, the required
holding time is 7:34 (7 min and 34 s). However, should the
section fail to meet this test, recalculate the required holding
time, taking into account the connected laterals. This recalcu-
lation is required because the total internal pipe surface area is
less than 625 ft2.

Total area 5 p FD L1 1 D L2 1 . . . 1 DnLn

12 G
5 p F~8 3 100! 1 ~4 3 300!

12 G5 524 ft2

Using the equation provided in 9.1, the required test time
should be recomputed as follows:
K = 0.000419 [(8 3 100) + (4 3 300)]

= 0.838
0.838 = 1.0 — —> K = 1.0

NOTE X1.2—K will always be 1.0 when the total area is less than 625
ft2.
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T 5 5 0.085F~82 3 100! 1 ~42 3 300!

~8 3 100! 1 ~4 3 300! G 1.0
0.0015

T 5 317
The required test time is actually only 317 s or 5 min and 17 s for a 1.0

psig pressure drop. Therefore, if the section can meet this test time, it shall
be accepted.

NOTE X1.3—For a specified 0.5 psig pressure drop, the test holding
time would be only half as long, that is 2 min and 38 s.

X2. RATIONALE

X2.1 Low-pressure air testing is a fully accepted means of
testing sewer lines. (Refs 1, 2, and 3)4

X2.2 It is true that due to the differing physical properties

of water and air, no direct numerical correlation exists between
air loss and water leakage. This does not mean that the two are
unrelated. It has been established that lower air loss rates are
associated with lower leakage rates.

X2.3 The data in these studies are based on installed sewer
of concrete, clay, and asbestos cement sanitary sewers and
were useful in deriving Practices C 828 and C 924.
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Designation: C 1244 – 05ae1

Standard Test Method for
Concrete Sewer Manholes by the Negative Air Pressure
(Vacuum) Test Prior to Backfill1

This standard is issued under the fixed designation C 1244; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (e) indicates an editorial change since the last revision or reapproval.

e1 NOTE—Table 1 was reformatted editorially in February 2006.

1. Scope

1.1 This test method covers procedures for testing precast
concrete manhole sections when using the vacuum test method
to demonstrate the integrity of the installed materials and the
construction procedures. This test method is used for testing
concrete manhole sections utilizing mortar, mastic, or gasketed
joints.

1.2 This test method is intended to be used as a preliminary
test to enable the installer to demonstrate the condition of the
concrete manholes prior to backfill.

1.3 This standard does not purport to address all of the
safety problems, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

1.4 This test method is the companion to metric Test
Method C 1244M; therefore, no SI equivalents are shown in
this test method.

NOTE 1—Vacuum test criteria presented in this test method are similar
to those in general use. The test and criteria have been widely and
successfully used in testing manholes.

NOTE 2—The user of this test method is advised that no correlation has
been found between vacuum (air) and hydrostatic tests.

2. Referenced Documents

2.1 ASTM Standards: 2

C 822 Terminology Relating to Concrete Pipe and Related
Products

C 924 Practice for Testing Concrete Pipe Sewer Lines by
Low-Pressure Air Test Method

C 969 Practice for Infiltration and Exfiltration Acceptance
Testing of Installed Precast Concrete Pipe Sewer Lines

C 1244M Test Method for Concrete Sewer Manholes by the
Negative Air Pressure (Vacuum) Test Prior to Backfill

3. Terminology

3.1 For definitions of terms relating to manholes, see
Terminology C 822.

4. Summary of Practice

4.1 All lift holes and any pipes entering the manhole are to
be plugged. A vacuum will be drawn and the vacuum drop over
a specified time period is used to determine the acceptability of
the manhole.

5. Significance and Use

5.1 This is not a routine test. The values recorded are
applicable only to the manhole being tested and at the time of
testing.

6. Preparation of the Manhole

6.1 All lift holes shall be plugged.
6.2 All pipes entering the manhole shall be temporarily

plugged, taking care to securely brace the pipes and plugs to
prevent them from being drawn into the manhole.

7. Procedure

7.1 The test head shall be placed at the top of the manhole
in accordance with the manufacturer’s recommendations.

7.2 A vacuum of 10 in. Hg shall be drawn on the manhole,
the valve on the vacuum line of the test head closed, and the
vacuum pump shut off. The time shall be measured for the
vacuum to drop to 9 in. Hg.

7.3 The manhole is acceptable if the time for the vacuum
reading to drop from 10 in. Hg to 9 in. Hg meets or exceeds the
values indicated in Table 1 or Table .

1 This test method is under the jurisdiction of ASTM Committee C13 on
Concrete Pipe and is the direct responsibility of Subcommittee C13.06 on Manholes
and Specials.

Current edition approved Oct. 1, 2005. Published November 2005. Originally
approved in 1993. Last previous edition approved in 2005 as C 1244 – 05.

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.
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7.4 If the manhole fails the initial test, the manhole shall be
repaired by an approved method until a satisfactory test is
obtained.

7.5 Use or failure of this vacuum test shall not preclude
acceptance by appropriate water infiltration or exfiltration
testing, (see Practice C 969), or other means.

8. Precision and Bias

8.1 No justifiable statement is presently capable of being
made either on the precision or bias of this procedure, since the

test result merely states whether there is conformance to the
criteria for the success specified.

9. Keywords

9.1 acceptance criteria; concrete; manhole sections; test
method; vacuum test

APPENDIX

(Nonmandatory Information)

X1. Air Testing for a Single Diameter Pipe

X1.1 The standard accepted method of air testing, for a
single diameter pipe, Practice C 924, allows a drop of 1 psi
pressure during the time calculated by the formula:

TPress. 5
KD 2L

Q (X1.1)

where:
T = time for 1 psi drop in pressure
K = 0.00037 for in./lb units
D = pipe diameter, in.
L = length of line, ft
Q = air loss, ft3/min

X1.2 A pressure drop of 1 in. Hg for the vacuum test
compares to a pressure drop of 0.490 psi for the air test.

1 in. Hg 3
14.696 lb/in.2

29.02 1 Hg 5 0.490 psi (X1.2)

Therefore, the time relationship is:

Tvac 5 0.490 Tpress (X1.3)

or

Tvac 5
Tpress

2.04 (X1.4)

X1.3 The allowable test times cited in Practice C 924,
Table 2, for pipe sizes 4 in. to 24 in. diameter are provided in
Table X1.1 and Table X1.2. The allowable test times for sizes
above 24 in. were obtained by extrapolation. Therefore, using
the appropriate Q. we find that:

TABLE 1 Minimum Test Times for Various Manhole Diameters
(30 – 120 in.) in Seconds

Depth (ft)
Diameter, in.

30 33 36 42 48 54 60 66 72

Time, in seconds

<4 6 7 7 9 10 12 13 15 16
6 9 10 11 13 15 18 20 22 25
8 11 12 14 17 20 23 26 29 33

10 14 15 18 21 25 29 33 36 41
12 17 18 21 25 30 35 39 43 49
14 20 21 25 30 35 41 46 51 57
16 22 24 29 34 40 46 52 58 67
18 25 27 32 38 45 52 59 65 73
20 28 30 35 42 50 53 65 72 81
22 31 33 39 46 55 64 72 79 89
24 33 36 42 51 59 64 78 87 97
26 36 39 46 55 64 75 85 94 105
28 39 42 49 59 69 81 91 101 113
30 42 45 53 63 74 87 98 108 121

TABLE 1 Minimum Test Times for Various Manhole Diameters
(30 – 120 in.) in Seconds (continued)

Depth (ft)
Diameter, in.

78 84 90 96 102 108 114 120

Time, in seconds

<4 18 19 21 23 24 25 27 29
6 26 29 31 34 36 38 41 43
8 35 38 41 45 48 51 54 57

10 44 48 52 56 60 63 67 71
12 53 57 62 67 71 76 81 85
14 62 67 72 78 83 89 94 100
16 70 76 83 89 95 101 108 114
18 79 86 93 100 107 114 121 128
20 88 95 103 111 119 126 135 142
22 97 105 114 122 131 139 148 156
24 106 114 124 133 143 152 161 170
26 114 124 134 144 155 164 175 185
28 123 133 145 155 167 177 188 199
30 132 143 155 166 178 189 202 213

C 1244 – 05ae1

2
Copyright by ASTM Int'l (all rights reserved); Tue Oct 28 10:21:05 EST 2008
Downloaded/printed by
Laurice Klemarczyk (Fuss and O'Neill) pursuant to License Agreement. No further reproductions authorized.



for 30 in. ~Q 5 7 ft 3/min!, Tvac 5 0.00018
D 2

Q L 5 0.023 L

for 36 in. ~Q 5 8 ft3/min!, Tvac 5 0.00018
D 2

Q L 5 0.029 L

for 42 in. ~Q 5 9 ft3/min!, Tvac 5 0.00018
D 2

Q L 5 0.035 L

for 48 in. ~Q 5 10 ft3/min!, Tvac 5 0.00018
D 2

Q L 5 0.041 L

for 54 in. ~Q 5 11 ft3/min!, Tvac 5 0.00018
D 2

Q L 5 0.048 L

for 60 in. ~Q 5 12 ft3/min!, Tvac 5 0.00018
D 2

Q L 5 0.054 L

for 66 in. ~Q 5 13 ft3/min!, Tvac 5 0.00018
D 2

Q L 5 0.060 L

for 72 in. ~Q 5 14 ft3/min!, Tvac 5 0.00018
D 2

Q L 5 0.067 L

for 78 in. ~Q 5 15 ft3/min!, Tvac 5 0.00018
D 2

Q L 5 0.073 L

for 84 in. ~Q 5 16 ft3/min!, Tvac 5 0.00018
D 2

Q L 5 0.079 L

for 90 in. ~Q 5 17 ft3/min!, Tvac 5 0.00018
D 2

Q L 5 0.086 L

for 96 in. ~Q 5 18 ft3/min!, Tvac 5 0.00018
D 2

Q L 5 0.092 L

for 102 in. ~Q 5 19 ft3/min!, Tvac 5 0.00018
D 2

Q L 5 0.099 L

for 108 in. ~Q 5 20 ft3/min!, Tvac 5 0.00018
D 2

Q L 5 0.105 L

for 114 in. ~Q 5 21 ft3/min!, Tvac 5 0.00018
D 2

Q L 5 0.112 L

for 120 in. ~Q 5 22 ft3/min!, Tvac 5 0.00018
D 2

Q L 5 0.118 L
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ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).

TABLE X1.1 Minimum Test Times for Various Pipe Diameters
(Practice C 924)

Nominal Pipe Size, in. Time (T), min 100 ft.

4 0.3
6 0.7
8 1.2

10 1.5
12 1.8
15 2.1
18 2.4
21 3.0
24 3.6
27 4.2
30 4.8
33 5.4
36 6.0

TABLE X1.2 Allowable Air Loss for Various Pipe Diameters
(Practice C 924)

Nominal Pipe Size, in. Air Loss (Q), ft3/min

4 2
6 2
8 2

10 2.5
12 3
15 4
18 5
21 5.5
24 6
30 7
36 8
42 9
48 10
54 11
60 12
66 13
72 14
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