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PENNSYLVANIA DEPARTMENT OF ENVIRONMENTAL PROTECTION 2013 

MUNICIPAL WASTELOAD MANAGEMENT (“CHAPTER 94”) REPORT 
 

WEST NORRITON TOWNSHIP SEWER SYSTEM 
 

1. Estimated numbers of residential, commercial, and industrial equivalent dwelling units (EDUs) 

connected to the public sewer system as of December 31, 2013. 

 

Residential ...................................................................7,490 EDUs 

Commercial .................................................................545 EDUs 

Public/Institutional ......................................................95  EDUs 

 

Industrial EDUs are not tracked separately. They are included in the commercial total. The 

Township uses an EDU flow equivalent of 285 gpd. 

 

2. The projected increases to the average daily hydraulic and organic loadings from the 

municipality for each year 2014– 2018. 

 

2013 ............................................................................7,500 gpd  

2014 ............................................................................25,675 gpd 

2015 ............................................................................8,375 gpd 

2016 ............................................................................ 0 gpd until capacity is app. 

2017 ............................................................................0 gpd until capacity is app. 

2018 ............................................................................0 gpd until capacity is app. 

 

Organic loadings are not measured. See Attached Table 1 in Appendix A for more detailed 

information. 

 

3. A list of any areas in the public sewer system that are overloaded or nearing capacity. Include 

description and frequency of any flooding or bypassing that occurred during 2013. Describe any 

plans for reducing any overloads projected within the next three years (if applicable). 

 

Pump Stations within WNT Sewer System 

The Rittenhouse Pump Station has been experiencing overloads during heavy wet weather 

flows since 2008. The overload is due to by-passing flows from the Jackson Street Interception 

connection to the Norristown sewer system as described in the Pennsylvania Department of 

Environmental Protection (PADEP) Correction Action Plan (CAP) submission back in July 2008. 

Water Quality Management (WQM) permit application was submitted for PA DEP review in 

August 2013. Project is scheduled to be out for bid as soon as the township receives WQM 

approval from PADEP.  

 

Twenty-five (25) permanent flow meters have been installed within the Jackson Street 

Drainage Basin during 2013.  

 

 Flood and Bypassing problems 

Flood happened after storm in July 2013 

No flooding has been recorded within the Township system.   
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Combined Sewer Overflows 

There are no combined sewers within the West Norriton Township Sewer System. West 

Norriton experienced SSOs at Forrest Ave pump station due to a broken air release valve DEP 

was out and monitored repair and clean up. A minor SSO occurred on Main Street due to a 

blocked gravity sewer line, SSO was reported to DEP and line was cleared same day and 

cleanup occurred. 

 

Ongoing and Future I&I Remediation 

West Norriton Township understands that it is obligated to remove I&I from the sanitary 

sewer system. The Township has prepared a comprehensive plan for remediation work and is 

attached to this Chapter 94 Plan. The Corrective Action Plan (CAP) can be found within 

Appendix A of this report.  

 

Future Connections 

A Connection Management Plan (CAP) for the next three (3) years was complete and being 

reviewed by PADEP. The plan is to allow development to continue on a limited basis with in 

the Township. See CAP and list of EDUs being within Appendix B.  

  

4. Provide a description and plot plan or map of all sewer extension constructed in 2012, those 

approved for construction but not yet completed, and all other proposed projects which will 

require connection into the public sewer system but are still in the preliminary planning stages. 

Include the following applicable information, where available: 

a. Name of extension or project. 

b. Population or EDUs projected for each project or sewer extension. 

c. Flows projected for each project or extension. 

d. Total area served by project or extension. Also list length, size and type of pipe installed 

or to be installed. 

 

No sewer extensions were permitted in 2013. See attached Table 2 in and attached map for 

projects that have been approved in previous years and projects in the planning stages that 

require connection to the public sewer system. Currently, all projects are on hold until PADEP 

allows future connections. 

 

5. Discuss any ongoing or proposed programs for sewer system monitoring, maintenance, repair 

and rehabilitation. Specifically describe in detail all routine and special I/I repair and 

rehabilitation activities including personnel and equipment used, frequency of inspections, 

linear feet of sewer repaired, cleaned, replaced, etc. or any other activities relative to operation 

and maintenance of the collection system. 

 

West Norriton Township televised the entire Lower Jackson Street Drainage Basin (see 

attached plans sheet) which included all sanitary sewers and laterals within this area. A list of 

sewers and laterals has been developed for repair. See the attached comprehensive plan for 

future sanitary repairs to the system. 

 

The Township is proceeding with repairs to the Lower Jackson Street Basin. The repairs to the 

Lower Jackson Street Basin are proceeding with the worst sections being the first phase. This 
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portion of the repairs has been completed in the spring 2010. The second phase was 

completed in the January 2013. The third phase will be completed in early March 2014.  

 

The Township cleaned the Upper Jackson Street Basin and performed repairs in the Chestnut 

Avenue Pump Station area. This work was completed and flows are being monitored to 

determine the extent of flow reduction. See Summary of Repairs (Appendix I) to the existing 

sewer system.  A flowmeter was added to the Jackson Street diversion chamber to monitor 

flows diverted to Rittenhouse Pump Station. All flowmeters within the Township are 

calibrated on a regular basis. The calibration reports have been included. 

 

6. List any problems experienced within the collection system not addressed above. 

 

None. 

 

7. Discuss the condition of all public sewage pumping stations contributing flow directly or 

indirectly to the Norristown Municipal Waste Authority wastewater treatment plant. Include: 

a. Name of station 

b. Location of station 

c. Delineation of all existing areas and project extensions tributary to the station, including 

current average and peak flows, additional EDUs to be connected to station over next two 

years; and assumed unit gpd/EDU value. 

d. Design data for station, including number capacity of all pumps, alternate power sources, 

emergency procedures or by-pass capability. 

e. See attached maintenance reports for condition of pumping stations and maintenance 

completed during 2013.  

 

 Sewage Pump Stations 

The Township owns and maintains six (6) pump stations within the existing collection system: 

Rittenhouse Pump Station, Whitehall Pump Station, Forrest Avenue Pump Station, Port Indian 

Pump Station, Chestnut Avenue Pump Station, and Halford Hills Pump Station. 

 

1. Rittenhouse Pump Station: Constructed in 1965, is comprised of three (3)-75 hP pumps, 

each capable of 1,750 gpm. This station was upgraded in 1965 with enlarged pumps rated 

at 100 HP, each capable of 2,700 gpm as part of an upgrade to the system. A new pump 

station is proposed for this station. PA DEP Water Quality Management (WQM) permit 

application is currently under reviewed. 

2. Whitehall Pump Station: Constructed in 1965, is comprised of three (3)-60 hp pumps, each 

capable of 950 gpm. This station was upgraded in the 1980s with pumps relocated from 

Rittenhouse Pump Station, each pump is 75 hp and capable of 1,750 gpm as part of the 

upgrade. PA DEP Water Quality Management (WQM) permit application for Whitehall 

Pump Station is approved.  Project is currently on hold until funding is available. 

3. Forrest Avenue Pump Station: Constructed in the 1960s, is comprised of two (2)-50 hp 

pumps, each capable of 600 gpm. This station was upgraded in the 1980s with the 

addition of an emergency generator. Pumps have been rebuilt in 2013. 

4. Port Indian Pump Station: Constructed in the 1980s, is comprised of two (2)-40 hp pumps, 

each capable of 1,000 gpm. Pumps have been rebuilt in 2013. 

5. Chestnut Avenue Pump Station: Constructed in the 1970s, is comprised of two (2)-15 hp 

pumps, each capable of 150 gpm. This pump station was replaced in 2004 with a new 
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station with two (2)-20 pumps, capable of 180 gpm. An emergency generator was also 

installed at this time. yes  

6. Halford Hills Pump Station: Constructed in the 1970s, is comprised of two (2)-5 hp pumps, 

each capable of 25 gpm. This station has never been upgraded. 

 

Appendix E represents pump run times and flows for the six (6) collection system pump 

stations operated by the Township. Flow data has been included in the appendices to show the 

five (5) year summary of pump station flows for each pumping station.             

 

8. Number of copies of final Waste Load Management Report needed by Municipality. 

 

Three (3) copies are required. 
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Introduction 

West Norriton Township (WNT) is currently under a Corrective Action Plan (CAP) for inflow and infiltration 

(I&I) abatement to its sanitary sewer system.  The CAP was implemented upon notification by the PA 

Department of Environmental Protection (DEP) in April 2007 that WNT must decrease the volume and 

duration of I&I flows discharged to its sewer collection and conveyance system.  WNT conveys flows to the 

Norristown Municipal Waste Authority’s (NWMA) Wastewater Treatment Plant (WWTP) via the Rittenhouse 

Pumping Station and the Jackson Street Interceptor.  The Whitehall Pumping Station collects gravity flow in 

the northeast area of the collection system and discharges flow to a manhole which conveys flows by gravity 

to the Jackson Street Interceptor.  Appendix A shows the WNT collection system, with the pumping stations 

and the collection basin areas. 

Work to improve the I&I problems has been completed in the system on an annual basis.  Currently, WNT is 

completing a project which will line 141 sewer laterals.  

In order to quantify improvements in I&I in WNT, two types of data are being analyzed in comparison with 

precipitation amounts in this report: 

1. Peak and average daily flows. 

2. Peak flows on an hourly basis. 

 

WORK COMPLETED  

 

Several collection system repair projects were completed in the Jackson/Montgomery Basins.  The map in 

Appendix A shows where the major repairs such as lining and replacement were completed.   The sewer 

repairs are summarized below. 

 

2010 

• 800 feet of 8” pipe was lined on Glen Oak Road in the summer. 

• 100 feet of 8” pipe was lined on Hoover Ave in the summer. 

• 850 feet of 8” pipe was lined on Oxford Circle in the summer. 

• 200 feet of 15” pipe was lined on Oxford Circle in the summer. 

• 610 feet of 8” pipe was lined on Colonial Ave. in the summer. 

• 850 feet of 8” pipe was lined on Avondale Road in the fall. 

• 650 feet of 8” pipe was replaced on Chesnut Avenue in the summer. 

• 600 feet of 8” pipe was lined on Chesnut Avenue in the summer. 

• 650 feet of 15” pipe was lined in the summer 

• 11 laterals were repaired along Avondale Road in the fall. 

• 10 laterals were repaired in the fall along Colonial Avenue. 

• 5 laterals were replaced along Chesnut Avenue in the summer. 

• 2 laterals were repaired, on Larken Drive and Potts Avenue in the fall. 

• 50 spot repairs were completed, including joints, cracks and holes in the Jackson/Montgomery Basin. 

• 50 sump pumps and 75 rain leaders were removed from the system in the Whitehall Basin, flows go 

to Jackson/Montgomery. 

• 3 manholes rehabilitated. 
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2011 

• 700 feet of 8” pipe relined on Highland Ave. 

• 3 laterals repaired on Christopher Street in December. 

• 35 spot repairs. 

 

2012 

• 250 feet of 12” pipe on South Whitehall Street being replaced.  

•  1 manhole replaced. 

• 5 manholes Rehabbed on Williams Way (Manhole #235 to manhole #239) 

• 2 manholes Rehabbed on Montgomery Avenue (Manhole #22 and #23) 

• Montgomery Avenue Lined = 1310 feet 

• Forest Avenue lined = 950 feet 

• Centre Avenue lined = 705 feet 

• Christopher Street line = 580 feet 

• William Way lined = 470 feet 

• Marshall Street lined = 1500 feet 

 

2013 

1. The following are number of sanitary lateral lined by CIPP lining during 2013. 66 laterals were lined.  

Additional 75 laterals will be lined during the beginning of 2014. 

 

A. William Way: 6 

• House Number: 1717,1718,1706,1642, 1627, 1711 

B. David Lane: 2 

• House Number:103, 116 

C. Sheridan Lane: 9 

• House Number:1653, 1649 ,1633, 1637, 1615, 1650, 1610, 1616, 1630 

D. Hartranfth Avenue: 3 

• House Number: 1640, 1646, 1650 

E. Prospect Avenue: 29 

• House Number:5, 8, 10, 14, 15, 16, 19, 20, 23, 24, 27, 31, 32, 35, 36, 39, 40, 42, 43, 47, 48, 50,  

55, 56, 58, 64, 66, 67 

F. Colonial Avenue: 16 

• House Number: 5, 10, 11, 16, 21, 22, 30, 31, 40, 41, 46, 51, 52, 58, 59, 75 

G. Forrest Avenue: 6 

• House Number: 303, 305, 307, 421 

H. Centre Avenue: 1 

• House Number: 75 

 

2. Laterals have been replaced: 

• 65 Montgomery Avenue 

• 70 Montgomery Avenue 

• 86 Montgomery Avenue 

• 26a Centre Avenue 

• 74 Centre Avenue 
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• 1710 Williams Way 

• 1715a Williams Way 

• 1747 Williams Way 

• 1657 Sheridan Lane 

• 28 Prospect Avenue 

• 63 Prospect Avenue 

• 76 Prospect Avenue 

 

ANNUAL PRECIPITATION 

 

The annual precipitation for 2010-2013 is shown in Table 1, below.  The years 2010 and 2012 have had similar 

amounts of precipitation, varying only by 0.9 inches.  2011 had approximately 10 inches more rain than the 

other two years, or 123% more rain.  The year 2013 had approximately 7 inches, or 14% less rain than 2012. 

This has made the quantification of I&I improvements less difficult, as the less precipitation in 2013 would 

most likely correlate into lower groundwater levels than in years with higher precipitation.  

 

Additionally, the precipitation has been distributed very differently throughout each year.  In 2013, the 

precipitation between the first half of the year and the second half of the year did not vary a lot.  Table 2 

shows the semi-annual precipitation from 2010 to 2013, and the percent of the total annual precipitation for 

each 6 month period.  In 2013, rain fall amount were distributed very evenly with only 2% difference in 

precipitation amounts between the first and second half of the year, see Table 2. The precipitation record 

also indicates that June and July have the most amount of precipitation during 2013. Figure 1 shows the 

graph of the monthly precipitation from 2010-2013, which illustrates the distribution of precipitation 

throughout each year.   

It should also be noted, that during Tropical Storm Sandy in November 2012, there were several hours with 

no precipitation measured, likely due to power outages, and therefore, the total precipitation for November 

was likely higher. 

 

Table 1: Monthly Precipitation from Eagleville Monitoring Station 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  2010 2011 2012 2013 

Jan 2.0 0.1 2.8 2.5 

Feb 2.5 0.7 2.1 1.5 

March 7.6 4.7 1.1 1.9 

April 2.2 5.1 3.0 2.6 

May 2.7 3.3 4.9 2.6 

June 2.1 1.8 2.6 8.4 

July 6.4 3.0 4.4 7.1 

Aug 2.2 13.8 7.6 4.1 

Sept 4.9 8.5 5.8 1.1 

Oct 7.0 4.1 6.2 2.5 

Nov 2.3 4.4 0.9 0.5 

Dec 2.1 4.8 3.5 3.4 

TOTAL 44.0 54.3 44.9 38.3 
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Table 2: Semi – Annual Precipitation Comparison 

 

  

2010 2011 2012 2013 

Flow 

(gpm) 

% of Annual 

Precipitation 

Flow 

(gpm) 

% of Annual 

Precipitation 

Flow 

(gpm) 

% of Annual 

Precipitation 

Flow 

(gpm) 

% of Annual 

Precipitatio

n 

Jan.-June 

Subtotal 
19.1 43.4 15.7 28.9 16.5 36.7 19.5 51.0 

July – Dec. 

Subtotal 
24.9 56.6 38.6 71.1 28.4 62.3 18.7 48.9 

 

 

 
DAILY PEAK AND AVERAGE FLOWS 

 

The daily peak and average flows are graphed for both the Rittenhouse pump station and the combined 

Jackson and Montgomery metering, which together collect wastewater from the eastern portion of West 

Norriton.   The Rittenhouse PS receives flows from the Rittenhouse collection area and also from the 

Montgomery Bypass.  For this section, the total flows to the Rittenhouse pump station were used. 

 

Jackson and Montgomery 

 

Flows from the Jackson Street basin go to the Jackson Street Diversion Chamber, where the base flow goes to 

the Jackson Street Meter and the remainder of the flows are diverted to the Rittenhouse Pumping Station via 

the Montgomery Bypass. I&I work has been performed in the Jackson Street Basin since 2010 . A list of sewer 

line and sewer laterals repairs are listed in the perious section.   

 

Figures J.1 – J.12 shows each month compared. The data from both the diversion chamber meter and the 

Jackson Street meter were added to determine the overall peak and average flows from the entire basin. 
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Rittenhouse PS  

 

The Rittenhouse PS should see some flow improvements due to work completed in the Jackson Street Basin, 

since it receives flows over a set amount from the basin.  Figures R.1 – R.12, compare monthly flows from 

2011 to 2013.   

 

GROUNDWATER LEVELS 

 

In order to help interpret the dry weather and wet weather flows, which will be discussed in the following 

sections for estimation of infiltration, groundwater level data from the general area was pulled from the 

USGS website.  There was no data in the immediate vicinity of WNT, so the three closest wells with data from 

2011-2013 north, east and south of WNT were used.  The wells are in Chester, Delaware and Montgomery 

Counties.  The levels from the USGS website are measured as the depth to water level (from the surface).  A 

summary of the low and high levels from each year are shown in Table 3.  Graphs for each year are shown in 

Figures 2-4. 

 

Table 3: Summary of Groundwater Levels beneath the Surface from the USGS website 

 
Year 

Montgomery Chester Delaware 

Level (ft) Month Level (ft) Month Level (ft) Month 

Low 

2011 9.8 July 14 Aug 7.5 Jul/Aug 

2012 9.6 July 14.6 Oct 8.2 Aug/Sep 

2013 10.0 Nov 13.7 Jun 7.4 Nov 

High 

2011 6.6-6.7 Mar/Apr/Dec 8.5-8.8 Mar/Oct/Dec 3.4-3.7 Mar/Sep/Oct 

2012 6.6-6.9 Jan/Oct/Dec 9.5 Jan 4.9 Jan 

2013 6.6-6.9 Jul 9.8 Aug/Dec 3.7 Jun 

 

 

INFILTRATION 

 

The infiltration for the system can be calculated by subtracting the average dry weather flows from the 

average wet weather flow.  Therefore, the dry weather and wet weather flows were calculated for the 

Rittenhouse and Jackson/Montgomery Basins. 

 

Dry Weather 

In order to help determine the infiltration into the WNT collection system, dry weather flows were 

determined for both the Jackson Street/Montgomery area and the Rittenhouse collection areas, with the 

Rittenhouse area flows being determined by subtracting the Montgomery bypass flows from the flows 

measured at the Rittenhouse PS.   

 

The dry weather flows for each basin were determined by calculating the minimum 7 day average flow 

throughout the basin on an annual basis. Table 4 summarizes the calculated dry weather flows for each Basin. 

Flow for December 2013 for Montgomery area and flow for Jackson/Montgomery beginning November 14, 

2013 to the end of December 2013 are not available. The month of the dry weather flows corresponds well to 

the months that groundwater levels in the area were lowest based on the USGS data in Table 3.   

 

Groundwater levels were the lowest in 2011, but the dry weather flows were the lowest in 2011, which imply 

there could be some improvement in the WNT system after the 2010 work completed in the fall. The 

combined dry weather flows for each basin represent the total dry weather flow to Norritown, the dry 
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weather flows from 2011 to 2013 increased from 728 gpm to 950 gpm. Flows within Jackson/Montgomery 

area have being sent to Rittenhouse Basin before sending to NMWA.  

 

Table 4: WNT Dry Weather Flows 

 Rittenhouse Collection Area Jackson Street/Montgomery 

Area 

Flow (gpm) Month Flow (gpm) Month 

2011 262 July 466 July 

2012 345 April 585 April 

2013 415 May 535 Nov 

 

Wet Weather Flows 

 

The wet weather flows for the Rittenhouse collection area and Jackson Street/Montgomery Area were 

calculated by excluding the peak average daily flows (which represent inflow rather than infiltration) and the 

average daily flows for the wettest three months were averaged to determine the infiltration into the system.   

 

Montgomery flows seem to exceed the maximum measureable flow of 1000 gpm during extreme rain events, 

which affects determining actual wet weather flows from the Rittenhouse Basin because the Montgomery 

flows cannot be properly subtracted out.  Part of this problem is due to the Jackson Street interceptor having 

a blockage of varying origin (eg. plastic soda bottles and tree limbs), which tends to happen particularly 

during large precipitation events, and inundates the Montgomery Bypass with additional flows.   Data from 

the Rittenhouse PS was included, without subtracting Montgomery flows, for the following reasons: 

a. Due to the Montgomery Bypass not being able to record flows over 1000 gpm, all of the flow 

contributions from the Bypass were not being subtracted from the Rittenhouse PS flows, which 

means the Rittenhouse Basin flows were overrepresented by an unquantifiable amount. 

 

Table 5 summarizes the wet weather flows.   

 Rittenhouse Basin Rittenhouse PS Jackson/Montgomery 

Flow 

(gpm) 

Months Flow 

(gpm) 

Months Flow 

(gpm) 

Month 

2011 630 Feb, Mar, April 1180 Sept, Oct, Dec 1220 Feb, Mar, Dec 

2012
1
 590 Jan, May, June 1050 Jan, May, Sept 830 Jan, Feb, May 

2013
2
 103 Jun, Jul, Aug 1063 Jun, Jul, Aug 960 Jun, Jul, Aug 

 1
2012 – Available data from Jan – mid-June only for Montgomery.  Therefore, Rittenhouse Basin 

and Jackson/ Montgomery June-Dec data is not included. 
2
2013 – Available data from Jan – mid November only for Montgomery.   

 

HOURLY FLOWS AND PRECIPITATION 

 

In order to try to quantify the inflow to the WNT system, several precipitation events throughout each year, 

representing the beginning and end of each year were graphed on an hourly basis for the peak flows versus 

precipitation.  The graphs are shown in Figures R.12 – R. 20 for the Rittenhouse PS.  The Rittenhouse PS and 

the Montgomery Bypass are plotted together for the figures, due to the Montgomery Bypass peak flow 

measurement peaking at 1000 gpm, even when the actual flows are higher.   
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The Jackson/Montgomery Basin graphs are shown in Figures J. 12- J.20, and these charts show the Jackson 

Meter flows, the Montgomery Bypass Flows, and the combined flows.  The dates in 2013 all show that the 

Jackson meter was clogged, as can visually be seen by the sudden dropoff in flows and a flat peak flow. 

 

The inflow was determined by measuring difference between the peak flow rate before the precipitation 

event started and the peak flow rate after the start of the precipitation event.  A summary of the inflow is 

shown in Table 6.   

 

One problem in the data that should be pointed out, is that when the Montgomery meter is not measuring all 

of the flows, the peak flows are not truly being measured for the Jackson/Montgomery Basin.  Additionally, 

the Rittenhouse PS flows are difficult to compare, due to additional flows being sent to the PS when the 

Jackson Street flows are clogged and sent to the PS via the Montgomery Bypass.  Therefore, it is difficult to 

correlate any improvements to the system. 

 

Table 6:  WNT Inflow Amounts  

 Precipitation Inflow  (gpm) 

Rittenhouse PS Jackson/Mont 

March 5-8, 2011 1.5 3200 1400 

November 21-25, 2011 2.2 4200 2400 

January 12, 2012 1.3 4500 -- 

April 21-24, 2012 2.7 3500 -- 

October 28-30, 2012 >3.7 3800 -- 

June 7, 2013 2.33 3950 433 

June 10, 2013 2.71 2750 531 

July 23, 2013 1.67 1400 52 

 

CONCLUSIONS 

 

West Norriton Township have been preforming different projects to improve I&I problems in the lower 

Jackson Drainage Basin since 2009. The projects including manhole repair/replacement, sanitary sewer main 

repairs and lining and lateral linings have been taken place on an annual basis based on the township funding 

for each yea. A project consisting of 141 laterals were lined and 34 will have been replaced will be complete 

at the beginning of April 2014. The next phase of I & I repair will started during Fall of 2014.  

There is a definite improvement in the daily flows with the township based on meter recording, if not for the 

two major named rain events in June and July flows would be down approximately 150,000 gpd. WNT plans 

to continue tracking the flows to determine improvements in the system.   
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Figure J.1:  West Norriton I&I Evaluation:  Jackson Street PS and Montgomery 

Bypass

January 2012 & 2013

2012 Ave Daily Flow 2013 Ave Daily Flow

2012 Average Flow Up to May 31, 2012 2013 Average Flow

2012 Peak Daily Flow 2013 Peak Daily Flow

Month's Precip.(in)

2012:  2.8

2013:  3.34
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Figure J.2:  West Norriton I&I Evaluation:  Jackson Street PS and Montgomery 

Bypass

February 2012 & 2013

2012 Ave Daily Flow 2013 Ave Daily Flow

2012 Average Flow Up to May 31, 2012 2013 Average Flow

2012 Peak Daily Flow 2013 Peak Daily Flow

2012Precipitation 2013 Precipitation

Month's Precip. (in)

2012:  2.1

2013:  2.12
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Figure J.3:  West Norriton I&I Evaluation:  Jackson Street PS and Montgomery 

Bypass

March 2012 & 2013
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2012 Average Flow Up to May 31, 2012 2013 Average Flow
2012 Peak Daily Flow 2013 Peak Daily Flow
2012Precipitation 2013 Precipitation
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2013:  2.42
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Figure J.4:  West Norriton I&I Evaluation:  Jackson Street PS and Montgomery 

Bypass

April 2012 & 2013

2012 Ave Daily Flow 2013 Ave Daily Flow

2012 Average Flow Up to May 31, 2012 2013 Average Flow

2012 Peak Daily Flow 2013 Peak Daily Flow

2012Precipitation 2013 Precipitation

Month's Precip. (in)

2012:  3.0

2013:  2.32
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Figure J.5:  West Norriton I&I Evaluation:  Jackson Street PS and Montgomery 

Bypass

May 2012 & 2013

2012 Ave Daily Flow 2013 Ave Daily Flow

2012 Average Flow Up to May 31, 2012 2013 Average Flow

2012 Peak Daily Flow 2013 Peak Daily Flow

2012Precipitation 2013 Precipitation

Month's Precip. (in)

2012:  4.9

2013:  2.33
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Figure J.6:  West Norriton I&I Evaluation:  Jackson Street PS and Montgomery 

Bypass

June 2012 & 2013

2012 Ave Daily Flow 2013 Ave Daily Flow
2012 Average Flow Up to May 31, 2012 2013 Average Flow
2012 Peak Daily Flow 2013 Peak Daily Flow
2012Precipitation 2013 Precipitation

Month's Precip. (in)

2012:  2.6

2013:  10.56
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Figure J.7:  West Norriton I&I Evaluation: Jackson Street PS and Montgomery 

Bypass

July 2012 & 2013

2012 Ave Daily Flow 2013 Ave Daily Flow
2012 Average Flow Up to May 31, 2012 2013 Average Flow
2012 Peak Daily Flow 2013 Peak Daily Flow
2012Precipitation 2013 Precipitation

Month's Precip. (in)

2012:  1.5

2013:  13.24
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Figure J.8:  West Norriton I&I Evaluation:  Jackson Street PS and Montgomery 

Bypass

September 2012 & 2013

2012 Ave Daily Flow 2013 Ave Daily Flow
2012 Average Flow Up to May 31, 2012 2013 Average Flow
2012 Peak Daily Flow 2013 Peak Daily Flow
2012Precipitation 2013 Precipitation

Month's Precip. (in)

2012: 12.0

2013:  5.9
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Figure J.9:  West Norriton I&I Evaluation:  Jackson Street PS and Montgomery 

Bypass

September 2012 & 2013

2012 Ave Daily Flow 2013 Ave Daily Flow
2012 Average Flow Up to May 31, 2012 2013 Average Flow
2012 Peak Daily Flow 2013 Peak Daily Flow
2012Precipitation 2013 Precipitation

Month's Precip. (in)

2012:  4.1

2013:  2.45
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Figure J.10:  West Norriton I&I Evaluation:  Jackson Street PS and Montgomery 

Bypass

October 2012 & 2013

2012 Ave Daily Flow 2013 Ave Daily Flow
2012 Average Flow Up to May 31, 2012 2013 Average Flow
2012 Peak Daily Flow 2013 Peak Daily Flow
2012Precipitation 2013 Precipitation

Month's Precip. (in)

2012: 4.1

2013: 2.45
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Figure J.11:  West Norriton I&I Evaluation:  Jackson Street PS and Montgomery 

Bypass

November 2012 & 2013

2012 Ave Daily Flow 2013 Ave Daily Flow
2012 Average Flow Up to May 31, 2012 2013 Average Flow
2012 Peak Daily Flow 2013 Peak Daily Flow
2012Precipitation 2013 Precipitation

Month's Precip. (in)

2010:  1.1

2011:  2.73
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Figure J. 12: Jackson and Montgomery:  Peak Hourly Flow versus Hourly 

Precipitation

March 5-8, 2011

Jackson (gpm) Montgomery (gpm) Combined Flow  (gpm) Precipitation (in)

Total Precipitation:  1.5 in
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Figure J.13: Jackson and Montgomery:  Peak Flow versus Precipitation

March 10-13, 2011

Jackson (gpm) Montgomery (gpm) Combined Flow  (gpm) Precipitation (in)

Total Precipitation:  1.6 in
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Figure J.14: Jackson and Montgomery:  Peak Flow versus Precipitation

November 21-25, 2011

Jackson (gpm) Montgomery (gpm) Combined Flow  (gpm) Precipitation (in)

Total Precipitation:  2.2 in
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Figure J.15: Jackson and Montgomery:  Peak Flow versus Precipitation

January 12, 2012

Jackson (gpm) Montgomery (gpm) Combined Flow  (gpm) Precipitation (in)

Total Precipitation:  1.3 in
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Figure J.16: Jackson and Montgomery:  Peak Flow versus Precipitation

April 21-24, 2012

Jackson (gpm) Montgomery (gpm) Combined Flow  (gpm) Precipitation (in)

Total Precipitation:   2.73 in
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Figure J.17: Jackson and Montgomery:  Peak Flow versus Precipitation

October 28-30, 2012

Jackson (gpm) Montgomery (gpm) Combined Flow  (gpm) Precipitation (in)

*Meter had a over 12 hours without recording data

Total Precipitation>3.7 in *
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Figure J.18: Jackson and Montgomery:  Peak Flow versus Precipitation

June 6 - 8, 2013

Jackson (gpm) Montgomery (gpm)

Combined Flow (gpm) Precipitation (in)

Total Precipitation=2.33" on 6/7/2013
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Figure J.19: Jackson and Montgomery:  Peak Flow versus Precipitation

June 9 - 11, 2013

Jackson (gpm) Montgomery (gpm)

Combined Flow (gpm) Precipitation (in)

Total Precipitation=2.71" on 6/10/2013
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Figure J.20: Jackson and Montgomery:  Peak Flow versus Precipitation

July 22 24,  2013

Jackson (gpm) Montgomery (gpm)

Combined Flow (gpm) Precipitation (in)

Total Precipitation=1.67 "on 6/10/2013
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Figure R.1A:  West Norriton I&I Evaluation:  Rittenhouse Pumping Station

January 2011 & 2012

2011 Ave Daily Flow 2012 Ave Daily Flow

2011 Average Flow 2012 Average Flow Up to Nov. 30, 2012

2011 Peak Daily Flow 2012 Peak Daily Flow

2011 Precipitation 2012Precipitation

Month's Precip. (in)
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Figure R.1B:  West Norriton I&I Evaluation:  Rittenhouse Pumping Station

January 2012 & 2013

2012 Ave Daily Flow 2013 Ave Daily Flow

2012 Average Flow Up to Nov. 30, 2012 2013 Average Flow Up to Nov. 13, 2013

2012 Peak Daily Flow 2013 Peak Daily Flow

2012Precipitation 2013 Precipitation

Month's Precip. (in)

2011:  2.79

2012:  3.34
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Figure R.2A:  West Norriton I&I Evaluation:  Rittenhouse Pumping Station

February 2011 & 2012

2011 Ave Daily Flow 2012 Ave Daily Flow

2011 Average Flow 2012 Average Flow Up to Nov. 30, 2012

2011 Peak Daily Flow 2012 Peak Daily Flow

2011 Precipitation 2012Precipitation

Month's Precip. (in)
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Figure R.2B:  West Norriton I&I Evaluation:  Rittenhouse Pumping Station

February 2012 & 2013

2012 Ave Daily Flow 2013 Ave Daily Flow
2012 Average Flow Up to Nov. 30, 2012 2013 Average Flow Up to Nov. 13, 2013
2012 Peak Daily Flow 2013 Peak Daily Flow
2012Precipitation 2013 Precipitation

Month's Precip. (in)

2012: 2.05

2013: 3.34
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Figure R.3A:  West Norriton I&I Evaluation:  Rittenhouse Pumping Station

March 2011 & 2012

2011 Ave Daily Flow 2012 Ave Daily Flow

2011 Average Flow 2012 Average Flow Up to Nov. 30, 2012

2011 Peak Daily Flow 2012 Peak Daily Flow

2011 Precipitation 2012Precipitation

Month's Precip. (in)

2011:  4.7

2012:  1.1
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Figure R.3B:  West Norriton I&I Evaluation:  Rittenhouse Pumping Station

March 2012& 2013

2012 Ave Daily Flow 2013 Ave Daily Flow

2012 Average Flow Up to Nov. 30, 2012 2013 Average Flow Up to Nov. 13, 2013

2012 Peak Daily Flow 2013 Peak Daily Flow

2012Precipitation 2013 Precipitation

Month's Precip. (in)

2012 : 1.1

2013: 2.42
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Figure R.4A  West Norriton I&I Evaluation:  Rittenhouse Pumping Station

April 2011 & 2012
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2011 Average Flow 2012 Average Flow Up to Nov. 30, 2012

2011 Peak Daily Flow 2012 Peak Daily Flow

Month's Precip. (in)

2011:  5.1

2012:  3.0

0

0.5

1

1.5

2

2.5

3

0

2000

4000

6000

8000

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

P
re

ci
p

it
a

ti
o

n
 (

in
)

F
lo

w
 (

g
p

m
)

2012 Ave Daily Flow 2013 Ave Daily Flow

2012 Average Flow Up to Nov. 30, 2012 2013 Average Flow Up to Nov. 13, 2013

2012 Peak Daily Flow 2013 Peak Daily Flow

2012Precipitation 2013 Precipitation

Month's Precip. (in)

2012:  3.03

2013:  2.3

Figure R.4B: West Norriton I&I Evaluation: Rittenhouse Pump Station

April 2012 & 2013
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Figure R.5A:  West Norriton I&I Evaluation:  Rittenhouse Pumping Station

May 2011 & 2012

2011 Ave Daily Flow 2012 Ave Daily Flow
2011 Average Flow 2012 Average Flow Up to Nov. 30, 2012
2011 Peak Daily Flow 2012 Peak Daily Flow
2011 Precipitation 2012Precipitation
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Figure R.5B:  West Norriton I&I Evaluation:  Rittenhouse Pumping Station

May 2012 & 2013

2012 Ave Daily Flow 2013 Ave Daily Flow

2012 Average Flow Up to Nov. 30, 2012 2013 Average Flow Up to Nov. 13, 2013

2012 Peak Daily Flow 2013 Peak Daily Flow

2012Precipitation 2013 Precipitation

Month's Precip. (in)

2012:  4.9

2013:  2.3
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Figure R.6A:  West Norriton I&I Evaluation:  Rittenhouse Pumping Station

June 2011 & 2012

2011 Ave Daily Flow 2012 Ave Daily Flow

2011 Average Flow 2012 Average Flow Up to Nov. 30, 2012

2011 Peak Daily Flow 2012 Peak Daily Flow

2011 Precipitation 2012Precipitation

Month's Precip. (in)
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Figure R.6B:  West Norriton I&I Evaluation:  Rittenhouse Pumping Station

June 2012 & 2013

2012 Ave Daily Flow 2013 Ave Daily Flow

2012 Average Flow Up to Nov. 30, 2012 2013 Average Flow Up to Nov. 13, 2013

2012 Peak Daily Flow 2013 Peak Daily Flow

2012Precipitation 2013 Precipitation

Month's Precip. (in)

2012:  2.55

2013: 10.56
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Figure R.7A:  West Norriton I&I Evaluation:  Rittenhouse Pumping Station

July 2011 & 2012

2011 Ave Daily Flow 2012 Ave Daily Flow
2011 Average Flow 2012 Average Flow Up to Nov. 30, 2012
2011 Peak Daily Flow 2012 Peak Daily Flow
2011 Precipitation 2012Precipitation

Month's Precip. (in)
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Figure R.7B:  West Norriton I&I Evaluation:  Rittenhouse Pumping Station

July 2012 & 2013

2012 Ave Daily Flow 2013 Ave Daily Flow

2012 Average Flow Up to Nov. 30, 2012 2013 Average Flow Up to Nov. 13, 2013

2012 Peak Daily Flow 2013 Peak Daily Flow

2012Precipitation 2013 Precipitation

Month's Precip. (in)

2012: 4.42 

2013: 13.24
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Figure R.8A:  West Norriton I&I Evaluation:  Rittenhouse Pumping Station

August 2011 & 2012

2011 Ave Daily Flow 2012 Ave Daily Flow
2011 Average Flow 2012 Average Flow Up to Nov. 30, 2012
2011 Peak Daily Flow 2012 Peak Daily Flow
2011 Precipitation 2012Precipitation

Month's Precip. (in)

2011:  13.8

2012: 7.6
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Figure R.8B:  West Norriton I&I Evaluation:  Rittenhouse Pumping Station

August 2012 & 2013

2012 Ave Daily Flow 2013 Ave Daily Flow
2012 Average Flow Up to Nov. 30, 2012 2013 Average Flow Up to Nov. 13, 2013
2012 Peak Daily Flow 2013 Peak Daily Flow
2012Precipitation 2013 Precipitation

Month's Precip. (in)

2011:  13.8

2012: 7.6
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Figure R.9A:  West Norriton I&I Evaluation:  Rittenhouse Pumping Station

September 2011 & 2012

2011 Ave Daily Flow 2012 Ave Daily Flow
2011 Average Flow 2012 Average Flow Up to Nov. 30, 2012
2011 Peak Daily Flow 2012 Peak Daily Flow
2011 Precipitation 2012Precipitation

Month's Precip. (in)

2011:  8.5
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Figure R.9B:  West Norriton I&I Evaluation:  Rittenhouse Pumping Station

September 2012 & 2013

2012 Ave Daily Flow 2013 Ave Daily Flow
2012 Average Flow Up to Nov. 30, 2012 2013 Average Flow Up to Nov. 13, 2013
2012 Peak Daily Flow 2013 Peak Daily Flow
2012 Precipitation 2013 Precipitation

Month's Precip. (in)

2012:  2.8

2013: 3.26
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Figure R.10A:  West Norriton I&I Evaluation:  Rittenhouse Pumping Station

October 2011 & 2012

2011 Ave Daily Flow 2012 Ave Daily Flow
2011 Average Flow 2012 Average Flow Up to Nov. 30, 2012
2011 Peak Daily Flow 2012 Peak Daily Flow
2011 Precipitation 2012Precipitation

Month's Precip. (in)

2011:  4.1

2012: 6.2
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Figure R.10B:  West Norriton I&I Evaluation:  Rittenhouse Pumping Station

October 2012 & 2013

2012 Ave Daily Flow 2013 Ave Daily Flow

2012 Average Flow Up to Nov. 30, 2012 2013 Average Flow Up to Nov. 13, 2013

2012 Peak Daily Flow 2013 Peak Daily Flow

2012Precipitation 2013 Precipitation

Month's Precip. (in)

2012:  6.2

2013: 2.45
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Figure R.11A:  West Norriton I&I Evaluation:  Rittenhouse Pumping Station

November 2011 & 2012

2011 Ave Daily Flow 2012 Ave Daily Flow

2011 Average Flow 2012 Average Flow Up to Nov. 30, 2012
2011 Peak Daily Flow 2012 Peak Daily Flow

2011 Precipitation 2012Precipitation
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Figure 11B:  West Norriton I&I Evaluation:  Rittenhouse Pumping Station

November 2012 & 2013

2012 Ave Daily Flow 2013 Ave Daily Flow

2012 Average Flow Up to Nov. 30, 2012 2013 Average Flow Up to Nov. 13, 2013

2012 Peak Daily Flow 2013 Peak Daily Flow

2012Precipitation 2013 Precipitation

Month's Precip. (in)

2012:  0.87

2013:  2.73
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Figure R.12:  Rittenhouse Basin - Peak Flow versus Precipitation

March 5-8, 2011

Rittenhouse (gpm) Montgomery Bypass (gpm) Precipitation (in)

Total Rainfall:  1.5 inTotal Rainfall:  1.5 in
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Figure R.13:  Rittenhouse Basin - Peak Flow versus Precipitation

March 10-13, 2011

Rittenhouse (gpm) Montgomery Bypass (gpm) Precipitation (in)

Total Rainfall:  1.6 inTotal Rainfall:  1.6 in
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Figure R.14:  Rittenhouse Basin - Peak Flow versus Precipitation

November 21-25, 2011

Rittenhouse (gpm) Montgomery Bypass (gpm) Precipitation (in)

Total Rainfall:  2.2 inTotal Rainfall:  2.2 in
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Figure R.15:  Rittenhouse Basin:  Peak Flow versus Precipitation

January 12, 2012

Rittenhouse (gpm) Montgomery Bypass (gpm) Precipitation (in)

Total Rainfall:  1.3 inTotal Rainfall:  1.3 in
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Figure R.16:  Rittenhouse Basin:  Peak Flow versus Precipitation

April 21-24, 2012

Rittenhouse (gpm) Montgomery Bypass (gpm) Precipitation (in)

Total Rainfall:  2.73 inTotal Rainfall:  2.73 in
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Figure R.17:  Rittenhouse Basin:  Peak Flow versus Precipitation

October 28-30, 2012

Rittenhouse (gpm) Montgomery Bypass (gpm) Precipitation (in)

Total Rainfall:  >3.7 in *

*Meter had a over 12 hours without recording data

Total Rainfall:  >3.7 in *

*Meter had a over 12 hours without recording data
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Figure R 18: Rittenhouse Baisn - Peak Flow versus Precipitation

June 6 - 8, 2013

Rittenhouse (gpm) Montgomery Bypass (gpm) Precipitation (in)

Total Precipitation=2.33" on 6/7/2013
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Figure R 19: Rittenhouse Baisn - Peak Flow versus Precipitation

June 9 - 11, 2013

Rittenhouse (gpm) Montgomery Bypass (gpm) Precipitation (in)

Total Precipitation=2.71" on 6/10/2013
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Figure R 20: Rittenhouse Baisn - Peak Flow versus Precipitation

July 22 - 24, 2013

Rittenhouse (gpm) Montgomery Bypass (gpm) Precipitation (in)

Total Precipitation= 1.67 " on 6/10/2013




































































































































































































































































































































































































































































































































































































































