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EXECUTIVE SUMMARY 
;~" 

A flow and capacity analysis is being perfOlmed for the Stony Creek No.1 Interceptor between North 
Wales Road and the Timberlake Pump Station, which is a distance of 7,680 feet, or 1.45 miles. 
Estimated average flow through the interceptor downstream of Manhole 331, before combining with 
sewers from Gennantown Pike, is 323,350 gpd. Actual average metered flow in the interceptor during 
the period of September 12 through November 18 is 401,725 gpd, which is significantly higher than 
the flow estimate based on EDU count of 323,350 gpd. However, due to the limited monitoring period 
and some inconsistent data at Manhole 378, conclusions cannot be drawn. Additional monitoring is 
recommended as described below. 

Based on flow records for the Timberlake Pump Station and for the Germantown Pump Station, the 
flow rates attributed to the Interceptor based on meter data would initially appear too high. As can be 
seen from Table 5, when subtracting the interceptor flow from the recorded flow for the Timberlake 
Pump Station, remaining flow that can be attributed to the Germantown Pump Station is less than what 
was recorded at the Germantown Pump Station during the same metering period. This does not 
address additional flows from Einstein Pump Station and from the gravity service area along 
Gennantown Pike and further south (i.e. Felton Road, Timberlake Apartments and Briarwood). 
Although some of the discrepancies may be attributed to a time differential between the daily flow 
period of measurement for the interceptor meters versus the pump station meters, this still does not 
appear to satisfy all of the inconsistencies. Therefore we conclude that the portable interceptor meters 
and/or the pump station flow meters may not be properly calibrated. 

Although peak flow rates, as metered, exceed the full flow capacity of certain sections of Stony Creek 
No. 1 Interceptor, accuracy of the readings are in question and therefore, no actionable conclusions can 
be made at this time relative to the capacity of the Interceptor. However, we also note that a random 
check of flows at Germantown, Einstein and Timberlake Pump Station suggests inconsistent Pump 
Station Meter data, since subtraction of Germantown and Einstein Pump Station Flows from that 
Recorded at Timberlake Pump Station leaves insufficient flow to address the remaining 1,326 EDUs 
contributed by the Stony Creek No.1 Interceptor below MH 331, the 698 EDUs of gravity flow 
entering at or below Germantown Pike, and additional flow from Felton Road and institutional, 
commercial and industrial facilities currently unaccounted for. 

We recommend that the portable flow meters and Township Pump Station flow meters be checked and 
calibrated and that Township personnel check recommendations of the meter manufacturer relative to 
installation locations. As a further check, it may be worthwhile for the Township to hire an outside 
consultant to meter flows in the Interceptor and upstream of both the Timberlake and Germantown 
Pump Stations to verify data collected by the Township. 

FollO\ving a check in portable meter and pump station meter calibration, along with a review of 
manufacturer recommended installation procedures, additional flow metering of the Stony Creek No.1 
Interceptor should be performed simultaneously at Manhole 375,337,299 and 251, for a least a 30 day 
period. 
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SECTION 1.0 
INTERCEPTOR METERlNG LOCATIONS AN!) FLOW ESTIMATE 

V._ 

1.1 General Description of Interceptor 

A flow and capacity analysis has been perfonned for the Stony Creek No. 1 Interceptor from 
North Wales Road to the TimberlakePump Station, which is a distance of 7,680 feet, or 1.45 
miles. Figure 1 provides a map of the Stony Creek No. 1 Interceptor. Sewer Manholes are 
numbered from the Timberlake Pump Station, beginning at Sewer Manhole (MH) 249 and 
progressing upstream in a northward direction, across Germantown Pike and parallel with 
Stony Creek, reaching MH 353, approximately 500 feet south of Township Line Road. Here it 
turns eastward, crossing the Conrail Railroad, past Deer Run and Stony Creek Residential 
Developments, terminating at its upstream end at MH 381 in North Wales Road. The 
Interceptor size and slope is defined in Table 1. Between MH 249 and 300, the sewer is 18-
inch Reinforced .Concrete Sewer Pipe (RCSP). Between MH 300 and 331 it is 15-inch 
Vitrified Clay Pipe (VP). Between MH 331 and 342 it is 12-inch VP. Upstream from MH 342, 
the remaining portion of the interceptor is 10-inch VP. 

1.1.1 Existing Plans of the Interceptor 

A. Plans of the Stony Creek No.1 Interceptor extending from the Timberlake Pump 
Station at MH 249 upstream to MH 353: 

CONTRACT NO. EN-l 
PLAN AND PROFILE 
INTERCEPTOR NORTH BRANCH 
Plan Number 59016-14 through 59016-16 
Prepared by Albright & Friel, Inc., of Philadelphia, P A 
Dated October 29, 1959 and Last Revised December 18, 1962 as Record Plans 

B. Plans of the Stony Creek No.1 Interceptor Extending from MH 353, where it 
crosses Stony Creek toward the Conrail Railroad, and extending to MH 381 at 
North Wales Road: 

CONTRACT NO. EN-l 
PLAN AND PROFILE 
R.O.W. 
Plan Number 59016-26 
Prepared by Albright & Friel, Inc., of Philadelphia, P A 
Dated October 29, 1959 and Last Revised December 18, 1962 as Record Plans 

1.2 Description of Flow Monitoring Locations 

Figure 1 is a map of the Stony Creek No.1 Interceptor, showing locations where flows were 
metered between September 12, 2014 and November 18, 2014. Specifically, these locations 
are as follows: 
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• Interceptor Manhole 378, located on the southeast side of North Wales Road, one 
manhole downstream of the conf1uence with StoJ.lY Creek Condominiwns. Main 
interceptor flow was measured. 

" Interceptor Manhole 373, located at the northwest boundary with the Conrail Railroad. 
Only the flow entering the interceptor from Deer Run Residential Development was 
metered at this location. 

• Interceptor Manhole 331, located four manholes upstream of Germantown Pike, 
receiving flow from residential development through an easement from Stony Creek 
Road. Only flow from the residential development entering the interceptor was metered 
at this location. 

1.3 Estimates of Development Tributary to Interceptor Based on EDUs 

The Stony Creek No.1 Interceptor flows to Timberlake Pump Station, which receives flow 
from the Stony Creek No.1 Interceptor, Germantown Pump Station, Einstein Pump Station and 
gravity flow from the remaining drainage area. Figure 2 provides a flow schematic that 
illustrates the Timberlake Pump Station Drainage Area. The Stony Creek No.1 Interceptor is 
differentiated in orange line type in Figure 2. The number of EDUs contributing flow to the 
Stony Creek No. 1 Interceptor is estimated for the following locations: 

A. Manhole 378: 

• 558 EDUs from development along North Wales Road and from development 
North and West of North Wales Road (CEC Count). 

• 163 EDUs from Stony Creek Condominiums (number provided by Bryan 
Bortnichak). 

B. Manhole 373: 

• 138 EDUs from Deer Run Development (number provided by Bryan 
Bortnichak). 

C. Manhole 331: 

• . 467 EDUs from development along Stony Creek Road, Norwood Lane, 
Sycamore Lane, Green Hill Lane, Oak Tree Road, Beechwood Road, Brookside 
Road, Bryans Road, Orchard Road, Woodlawn Road, Cottage Lane and a 
portion of Penn Square Road. (CEC Count). 

D. Timberlake Pwnp Station 

Flow at Timberlake Pump Station is comprised of the above flow from Stony Creek No. 
1 Interceptor, plus the following additional development: 

1·2 
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176 EDUs from development along Kenwood Road, Noniton Drive, Avon 
Road, Pinecrest Road, Dermon Road, Scenic ~oad, North Wales Road, Portions 
of Barbara Drive, portions of Denise Road, portions of Michelle Drive and 
portions of Germantown Pi~e.(CEC Count). 

• 55 EDUs from development along Penn Square Road, portions of Gennantown 
Pike, Dorp Lane, Dorp Circle and Stanbridge Street.(CEC Count). 

• 318 EDUs from Timberlake Development (number provided by Bryan 
Bortnichak). 

1730 EDUs from Germantown Pump Station (based on recorded Township 
average flow for 2014 of 432,472 gpd, divided by 250 gpd per EDU). 

• 390 EDUs from Einstein Pump Station (based on average flow for 2014 of 
97,410 gpd, divided by 250 gpd per EDU). Note that bypass flows to Einstein 
Pump Station from Germantown Pump Station Parallel Force Main were not 
deducted from the Einstein PS average annual flow for the EDU calculation. In 
2013, the amount diverted to the Einstein Pump Station through the Parallel 
Force Main affected the average annual flow for that year by 5,163 gpd, which 
was slightly over 5% of the annual average. Figures for 2014 were not available 
at this time. 

• 67 EDUs from Briarwood (number provided by Bryan Bortnichak) 

• 82 EDUs from Barley Sheaf Drive (CEC Count). 

• Felton Road - Unknown 

1.4 Average Flow Estimate for Stony Creek No. 1 Interceptor 

Based on the above, calculated average Stony Creek No. 1 Interceptor flow expected at each 
location is as follows: 

A. Manhole 378: 

172,100 gpd, based on EDU Count and assumed flow per EDU of250 gpd, except for 
Stony Creek Condominiums, which are assumed to have a flow rate of 200 gpd per 
EDU. 

B. Manhole 373: 

206,600 gpd, which includes estimated flow from MH 378 as described above, plus 
34,500 gpd average flow from Deer Rtm, based on EDU count at flow rate of 250 gpd 
perEDU. 
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C. Manhole 331; 

'< 

323,350 gpd, which includes estimated flow from MH 373 plus 116,750 gpd average 
flow from development tributary to the interceptor from Stony Creek Road, based on 
EDU Count at flow rate of250 gpd per EDU. 

D. Timberlake Pump Station: 

1,011,950 gpd, which includes flow at MH 331 plus 1730 EDUs from Gennantown 
Pump Station, 390 EDUs from Einstein Pump Station, 318 EDUs from Timberlake 
Development, 67 EDUs from Briarwood, 82 EDUs from Barley Sheaf Drive 
Residential Development and 231 EDUs from remaining gravity service area. 

In summary, flow tributary to the Timberlake Pump Station is estimated to be 4,144 
EDUs. Of this, 3663 EDUs are expected to generate a flow rate of 250 gpd per EDU 
and 481 EDUs associated with Stony Creek Condominiums and Timberlake Apartments 
are assumed to generate a lower flow rate of 200 gpd per EDU. This estimate does not 
include flow from Felton Road. 

Actual recorded average flow to Timberlake Pump Station for 2014 is 871,966 gpd, which is lower 
than that estimated based on EDU count and assumed flow per EDU. Since our estimate based on 
EDUs does not include additional EDUs for Felton Road flow or for any other commercial, 
institutional or industrial use (schools, food establishments, office condominiums along Gennantown 
Pike, etc.), the differential would be even greater. 

1·4 
(SI1S) 14-9618.01 (1496180004) 



1 
STONY CREEK INTERCEPTOR CAPACITY ANALYSIS 

UPDATE 

J.EWIIl. 

FEL TON 
ROAD PUMP 
STATION 

PUBUC SANITARY PUMP STATION I§i 
PUBUC SANITARY SEIItER x~ 
FORCE MAIN 

PRIVATE SANITARY SE\\ER 

NEW OR UmOENTlFIED SEWER 
ABANDONED SANITARY SEWER 
PUBUe SANITARY SE:\'.ER TO BE 
lElEViSED lESTED &- GROUlED 

PROPOSED ACCESS ROUiE 

~ XXX 
. (Dr JUT) 

ltnoh._~ft. 

Cat7011 Engineering Corporation 
CORPORATE Ofl'lCI! 
949 . EASTON. ROAD 
\VAltP.INGTON .. PA . 189;6 
PHONE: 2IS.143.5700 
FA..'\{: 2 1 5 .14 3 .08 7 S 

0'I~ ....... 1Iuolo<t>~"'1\ MJIQIcoIloIlllcftJ4S-M 

~,~o.;:r~- ~~= 
"",-.r...."lU 

IIIl~Ori> .. s.km 
III*=\MI'IMS 
-~~ 

www.carrollenglneerlng.com 

o 

DRAYI1HG HUMBER 

C-101 



GREEN RIDGE DR., KINGlET DR., 
BRAMBLING lAN£,SWIFT RD., BUNTING 
RD., RlaGE RD., POTSHOP RD. (SOlJTH1. 
EISENHOWER DR. (SOUTH), TAA"RD., 
CONGRESS RO., TOU GATE RD., 

TANGLEWOOD lANE(EAST). POTSHOP RD. (NORTH), 
EISENHOWER OR. (NORTH). CAPITAlClRCLE.. 
WOODlAND AVE, FILMORE RD., TAFT RD. (NORTH) •• 

HAYES ftD ... POLK RD., PIERCE RD., TRUMAN RD., 
KENNEDY RD., KEllY DR., BAKER DR., 
HEATHEf{WOOD DR., WOODLAND AVE., JAMES 
ClRCJ.E..SUNSET A.VE. (NORTH) 

t 
t 
.J 

NOTES 

FIGURE 2 
TIMBERLAKE PUMP STATION FLOW SCHEMATIC 

-... 
-... 

-... -... 
....... ....... 

-... -... 
....... -... 

USA RD., aAWWlN AVE. .. SHARON LA. 
(NORTH},SPRINGHOUS£LA.,NORTHWAlES 

NOTiINGHAMRD., NORTHAMPTON RD., 8RENDAtA., MANCHESTER 
DR.. WEU.INGTON RD., DENIS RD., MIOt£l1E DR., MARSHARO, 
BARBARA DR., SHARON lANE'SOIJTHJ. USA RD .. BAlDWlNAvt., 
DONNA OR., SHIRLENE ftD .. MAlIK LA..MARKlE RD ... MAROA LA.; 

PARAlLEl FORCE MAIN FROM GERMANTOWN PUMP STATION IS usro INFREQ.UENTlY. 
DEDUCTfLOWOMRTED TO PARAllEL FORCE MAIN FROM EINSTEIN R.OW RECORDS. 

...... 

I ~')m""LANE A'" A PORTION 
SQUARE ROAD. 

PENN SQUARE ROAD, POR110NS OF 
GERMANTOWN 'IKE, DORP tAN£. DORP QRCl.E 
AND STANSRlDG'ESTREET (IS BU., 



3.~7 169 .. 8 

338 171.7 

339. 175.7 

340 

(5/15) 14-9618.01 (1496180009) 

TABLE 1 
STONY CREEK INTERCEPTOR CAPACITY ANALYSIS 

MAXIMUM FLOW CAPACITIES - based on Manning's EquatIon (for given slope) 

Manning's Equation 

a =( 1.486/n) * A • RI\ 0.667 • SA 0/5 

WHERE: 

a = Cubic Feet Per Second 

A = Cross-Sectional Area of Pipe (sf) 

R = Hydraulic Radius ( Pipe dia./4) (ft.) 

S = Slope (ft.lft.) Based on Calculated slope fron inlout inverts and stationing, not slope stated ,on plan 

n = Manning Coeff of Roughness 

PIPE 

MATERIAL 
D A R n VELOCITY 

1-7 



TABLE 1 
STONY CREEK INTERCEPTOR CAPACITY ANALYSIS 

MAXIMUM FLOW CAPACITIES - based on Manning's Equation (for given slope) 

WHERE: 

Manning's Equation 

Q =( 1.486/n) * A * R" 0.667· SA 0/5 

Q = C ubfc Feet Per Second 

A = Cross-Sectional Area of Pipe (sf) 

R = Hydraulic Radius ( Pipe dla./4) (ft.) 

S = Slope (ft./ft.) Based on Calculated slope fron in/out inverts and stationing, not slope stated on plan 

n = Manning Cooff of Roughness 

PIPE n 
DOWNSTREAM MANHOLE UPSTREAM MANHOLE LENGTH D A R 

Calculated From Plan MATERIAL 

343 177.4 

344 178.2 

345 179.4 

346 119.5 

347 180.3 

341A 179.9 

348 181 

349 182.5 

350 185.4 

351 186.3 

352 181.4 

353 188.9 

311 190;8 

312 .19~.;~. 

373 tQM 

374 196:9 

315 191.9 

316 '200:9">; . " 

317 .206.3 .. 

378 208.5. 

379 212.4 
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170.30 344 178.2 170.85 135 0.004074 0.004 VP 

170.85 345 179.4 171.22 95 0.003895 0.004 VP 

171.22 346 119.5 172.46 310 0.004000 0.004 VP 0.833 0.5450 0.208 0.013 ) 

112.46 341 180.3 113.01 136 0.004044 0.004 VP 0.833 0.5450 0.208 0.013 

173.01 341A 119.9 113.65 160.5 0.003988 0.004 VP 0.833 0.5450 0.208 0.013 

173.65 348 181 114.50 212.5 0.004000 0.004 VP 0.833 0.5450 0.208 0.013 

114.50 349 182.5 115.19 113.5 0.003977 0.004 VP 0.833 0.5450 0.208 0.013 

175.19 350 185.4 116.22 259.5 0.003969 0.004 VP 0.833 0.5450 0.208 0.013 

176.22 351 186.3 176.98 188 0.004043 0.004 VP 0.833 0.5450 0.208 0.013 

176.98 352 VP 0.833 

177 353 VP 

178 .. 93 311 

184.04 312 19:2.5 

1.85,~3 373 195.8 

188.;;2 374 lQ6.9 1a9.92 0.014583 

189j~:2 37;; 197.9 192)08 

192,08 .376 200.9 195.41 

195:;Jt'· 377 206.3 "19!h49 
,'.' , 

199.49 378 208.5 201:.5() 

201.50 379 212.4 

.204.81 381 216.3 

1860 

Top of Spread Sheet is most downstream section of the Stony Creek Interceptor. Progression of spreadsheet is from downstream to upstream, beginning at Section 4 and progressingupstream to Section:!. 

Blue shaded portion representes Section No.4 of the Stony Creek Inteceptor! which is the most downstream section leading to TImberlake Pump Station. 

Green shaded portion representes Section No.3 of the Stony Creek Inteceptor. 

Yellow shaded portion representes Section No.2 of the Stony Creek In!eceptor. 

Orange shaded portion representes Section No.1 of the Stony Creek Inteceptor, which is the most upstream section, terminating at MH 381 in North Wales Road .. 

Q 
VELOCITY 

1.383508 0.894316 621.0 2.54 

1.391116 0.899235 624.4 2.55 

1.381351 0.892922 620.0 2.53 

1.383508 0.894316 621.0 2.54 

1.319.515 0.891135 619.2 2.53 

1.378166 0.890863 618.6 2.53 

1.390847 0.899061 624.3 2.55 

1.396499 2.56 



SECTION 2.0 
STONY CREEK NO. 1 INTERCEPTOR CAP ACITY ANALYSIS 

2.1 Full Flow Capacity 

Table 1 provides a capacity evaluation of Stony Creek No.1 Interceptor based on existing plans 
provided by East Norriton Township. Full flow capacity of each manhole run was calculated 
using Manning's Equation and assuming a roughness coefficient (n value) of 0.013. Slope was 
determined based on invert elevations and pipe lengths noted on the drawings. This was 
compared with the slope noted on the drawmg profiles. Some minor differences were found 
between the two values. Therefore, full flow capacity was calculated based on the invert 
elevations and pipe length, rather than the noted slope. Full flow capacity is presented in cubic 
feet per second (cfs), million gallons per day (mgd) and in gallons per minute (gpm). Velocity 
was also calculated. The Interceptor was evaluated from MH 249, which is adjacent to the 
Timberlake Pump Station, upstream to MH 381, which is at North Wales Road. 

2.2 Sectional Analysis of Capacity 

2.1.1 Section No. 1 

With respect to capacity, it was found that the upstream most reach, between MH 381 
and MH 353, the estimated full flow capacity of the IO-inch interceptor is between 1.37 
and 2.23 mgd (between 949 and 1549 gpm, respectively). This section is shaded orange 
on Table 1, at the bottom of page 2. 

2.1.2 Section No.2 

Between MH 353 and MH 343, full flow capacity of the lO-inch interceptor drops 
significantly to between 0.88 and 0.90 mgd (between 613 and 627 gpm, respectively), 
due to the reduced slope in this section. This section is shaded yellow on page 2 of 
Table 1. 

2.1.3 Section No.3 

Between MH 343 and MH 331, full flow capacity increases to 1.25 mgd (867 gpm), 
with intermittent sections having a greater capacity of between 1.66 MGD and 2.35 
MGD (between 1150 and 1,636 gpm, respectively). With the exception of the upstream 
most portion of this section ofInterceptor, the increased capacity is primarily associated 
with an increase in pipe diameter from 10-inch to 12-inch. This section is shaded green 
on page 1 of Table 1. 

2.1.4 Section No.4 

Downstream of MH 331, the interceptor increases in diameter to IS-inch in order to 
accommodate the additional flow entering from Stony Creek Road. It subsequently 
increases to 18-inch pipe downstream of MH 300. Full flow capacity of the fmal 
section of Interceptor ranges between 3.06 MGD and 3.59 mgd (2,126 to 2,491 gpm, 
respectively), except for one isolated section near the pump station with a capacity of 
5.96 mgd. This section is shaded blue on page I of Table 1. 
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SECTION 3.0 
FLOW METERING AND DATA ANALYSIS 

."" 

3.1 General Description and Correlation with Precipitation Events 

Between September 12 and November 18,2014, flow was metered at MB 378, 373 and 331 in 
an effort to evaluate the impact of rain events on overall flow rates and to compare measured 
flow rates with interceptor capacity. Bach Sigma 910 portable flow meters were installed in 
each manhole location by Township Personnel. Flows at MH 378 and MH 331 were recorded 
at 10 minute intervals. Flows at MH 373 were recorded at 15 minute intervals. Tables 2, 3 and 
4 present daily flow data summaries as compared with rain events and daily flows recorded at 
both Timberlake and Germantown Pump Stations. 

Rain events are as taken from the following data sources: 

• East Norriton Township Rain Gauge, reported every month by East Norriton Sewer 
Maintenance Supervisor, Edward White. 

• FAA Wings Field Airport (Lat. 40.14, Lon. 75.27, Elev. 302 Ft) as supplied through 
Pennsylvania State University, entitled "Pennsylvania State Climatologist". 

• NOAA Norristown, PA US (Lat. 40.120, Lon. 75.358, Elev. 70 Ft) as supplied through 
the NOAA National Climatic Data Center. 

• NOAA Graterford 1 E, PA US (Lat. 40.230, Lon. 75.435, Elev. 240 Ft) as supplied 
through the NOAA National Climatic Data Center. 

The Norristown and Wings Field Airport weather stations are both approximately equidistant to 
the Stony Creek No.1 Interceptor, being 4.85 mile.s apart and each approximately 3.0 miles 
from the interceptor. Graterford weather station is significantly further to the northwest of the 
Interceptor, being 8.6 miles northwest of the Norristown weather station and 10.7 miles 
northwest of the Wings Field weather station. 

3.2 Flow Data Analysis 

3.2.1 Flow Metering at MH 378 (TABLE 2) 

The average flow recorded in MH 378 of 242,450 gpd is slightly higher than the 
estimated flow of 172,100, which was based on EDU coirnt and 250 gallons per EDD. 
The Peak Daily Flow of 483,497 gpd was 199% of average day flow; this flow is 
associated with 1.3 inches of rain on November 17. The Peak instantaneous flow of 
846.9 gpm is 503% of average flow, which is high. However, this peak event occurred 
on a separate day from when the peak daily flow was recorded and is not associated 
with a rain event. The next highest peak flow of 674 gpm is 400% of average flow. 

Flow measurements were disrupted between October 6 and October 26. Flow data 
during this period is shaded orange and should not be considered relevant data. 
Therefore, the impact of four separate Precipitation events within that period of time on 
flows within this section of Interceptor could not be established. 
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On two occasions, the maximum flow rate exceeded capacity of downstream Section 
No 2 of the interceptor, which has limiting capacity oJ 612 gpm. 

• Flow rates ranging between 583 gpm and 674 gpm, occurring between 3:00 and 
3:50 pm on November 17 

• Flow rates ranging between 661gpm and 847 gpm, occurring between 6:40 and 
7:20 AM on November 12 

Flows from Deer Run entering at Manhole 373 must be added to the above in order to 
assess the total exceedance of downstream capacity. However, this would add only 30 
to 36 gpm additional flow on the 17th

• On November 12, there was a slight lag in time, 
but additional flows from Deer Run appear to peak between 58 and 100 gpm shortly 
after the flows recorded at MH 378. 

Peak flow on November 12, combined with flow from Deer Run, possibly also 
exceeded capacity of a downstream portion of Section No.3, between Manhole No. 336 
and 340, and between MH 331 and 332, which have estimated flow capacities of 
between 876 gpm and 866 gpm respectively. 

The event on November 17 could be correlated wlfuahlghpreCipltation event on that 
day. Precipitation at the East Norriton Rain Gauge on that day was 1.3 inches and at 
Wings Field Weather Station it was 0.93 inches. At Norristown Weather Station, 
precipitation was recorded over a two day period, 0.34 inches on November 17 and 0.78 
inches on November 18. The associated flow at Timberlake Pump Station on November 
17 increased by 706,923 gpd, from 508,086 gpd to 1,215,009 gpd. Flow at the 
Germantown Pump Station increased on that day by 442,000 gpd from 269,000 gpd to 
711,000 gpd. 

No extreme rain event could be tied to the high flow event on November 12 and daily 
flow on that day of 237,039 gpd at MH 278, was close to average flow recorded for the 
metering period. 

3.2.2 Flow Metering at MH 373 (TABLE 3) 

Average flow from the Deer Run Development was 34,704 gpd during the flow 
monitoring period. This is consistent with our flow estimate based on EDU count, since 
the above flow divided by 138 EDUs within the development, equals 251.5 gpd per 
EDU. 

The peak daily flow of 69,750 gpd from this development, which occurred on 
November 6, equated to 200% of average flow. Peak instantaneous flow of 149.2 gpm, 
which also occurred on November 6, was 619% of average flow. This peak flow event 
correlates with 0.5 inches of precipitation that occurred on that day as recorded by East 
Norriton Township. For comparison purposes, 0.34 inches of precipitation was 
recorded at the Norristown Weather Station and 0.37 inches was recorded at the Wings 
Field Weather Station on that day. 
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The next highest peak daily flow occurred on November 1, where daily flow was 
68,289 gpd and peak instantaneous flow was 144.3.,.gpm; precipitation on that day, as 
recorded at the East Norriton Rain Gauge, was 0.75 inches; Precipitation at Wings Field 
was 0.45 inches and Precipitation at Norristown was 0.28 inches, followed by 0.48 
inches the following day. 

Flow rates recorded at this location on November 17 apparently were not affected by 
the 1.3 inches of rain that occurred on that day, unlike the flows at Manhole 378, 
Timberlake Pump Station and at Gennantown Pump Station. 

3.2.3 Flow Metering atMH 331 (TABLE 4) 

Average flow recorded during the monitoring period from the development tributary to 
this manhole was 123,017 gpd. This equates to a calculated flow of 263 gpd per EDU 
based on 467 EDUs contributing flow at this location. The peak daily flow of 280,444 
gpd was recorded on November 17; this was 228% of average flow recorded during the 
monitoring period. Peak instantaneous flow rates of between 375 and 405.5 gpm were 
recorded at this station on November 17 between 2:40 and 3:05 pm. This is 475% of 
average. 

3.3 Metered Flows Compared with Timberlake Pump Station Records 

Table 5 presents a summary of daily flow at all three meter locations as well as that recorded 
for Timberlake PS and Gennantown PS as reported by East Norriton Township. The sum of all 
three metered flow rates (Combined Flow) on a daily basis is then compared with the daily 
flow at Timberlake Pump Station. The results indicate significant discrepancies between the 
metered flow rates and the flow recorded for both Gennantown Pump Station and for 
Timberlake Pump Station during the period of interest. 

If one were to subtract the Combined Flow from the Timberlake Pump Station Flow, the 
remaining value is substantially less than what is reported for Gennantown Pump Station. The 
opposite should be true. The difference between the Combined Flow and the Timberlake Pump 
Station Flow should exceed the Gennantown Pump Station Flow to. account for the Einstein 
Pump Station Flow and for flows' contributed from the gravity service area. This suggests that 
there may be a problem with accuracy of one or multiple meters in the interceptor or at the 
pump stations. In addition, the extended period of incomplete flow data generated at MH 378 
resulted in limited Combined Flow data for comparison with Timberlake Pump Station Flows. 
Therefore, fonning a conclusion at this time as to the actual flow in the interceptor relative to 
capacity of the interceptor is not justified. 
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TABLE 2 
STONY CREEK INTERCEPTOR MANHOLE 378 

--
DAlE Min Flow MaXU\leI MaxVel MIIIIFlow AVSffow TOhilFlow EN RalnGauge FAA Wings Field NOAA6raterford NOAA Norristown 

(gpm) (Inches) (ft/sec:) (cpm) (gpm) (gpd) Predpltatlon PtedpiUltlon Pteclpltlltlon PreclpitadoR TlmberlakePS Flow Flow Increase GermentownPS flowlBCn!!ilse 
(IndIeS) 0"""') (Inches) (lnchl!S) GPO, (GPD) (GPO) (GPO) 

9/12/2014 0.00 2.76 4.56 243.9 71.7 pilrtlalday 413A52 195000 

913/2014 6.24 3.12 4.67 298.7 113.7 iln:~~:hl 0.5 0.36 ------1-- 527011 53559 283,000 88000 

9/14/2011, O.CO 2.54 4.61 220,8 ".7 f~Mf~980' . 0.24 0.45 512,940 269,000 

9 15/2014 O.CO 3.28 4.62 3D8.7 110,8 5<":' .iS9'~~;~ 404.572 206.000 

9/16/2014 35.34 3.57 .. ", 349.0 160.2 230618 0.25 0.03 0.1 0.03 497,129 12557 2SS.oC.() 49,000 

917/2014 0.00 3.47 4.51 340.7 157.8 227181 472 572 229000 

S/18/2014 56.71 3.60 4.55 341.2 209.7 302013 478473 201,000 

'/19/2.014 "A' 3.50 4.SS 346.7 203.0 292 <10 421206 250.000 

920/2014 73.05 '.64 4.53 364.7 220.4 317 10 468.0'8 236000 

9'2112014 79.29 3.57 4~ 3SD.9 236.2 34G.084 501.112 214000 

9/22flO!l. 74A3 3.7D 4.54 373.6 215.8 310724 0.05 471249 248.000 

9/23/2014 0.00 3.49 4.45 329.7 160.2 230708 462448 222.000 

9/24/2014 49.92 2.1i? 4.52 2375 129.4 186,372 470648 188.000 

9/25/J..!}14 40.02 3.21 4.66 315.8 201.6 290274 0.75 0.27 0.24 0.36 625809 155161 346,000 . __ . 158,000 

9/26/2014 0.26 2.82 4.61 251.4 141.1 203,221 0.54 0.30 499,311 271,000 

9/27/2014 44.94 2.91 4.53- 254.1 138.1 198,853 494,807 213,000 

9/28/2014 32.72 2.84 4.55 258.1 143.3 206,325 490.642 263,000 

9/29/2014 39.29 2.72 4.55 239.9 12S.7 180,945 463.398 238,000 

9/30/2014 42.90 2.91 4.58 1713 l2SA 181,994 467,074 191,~ 

10/1/2014 42.24 237 4.55 225.7 123,4 177,711 457,943 244,000 

10/2/2014 3831 2.80 4.59 257.8 122.5 17S,339 446,374 216,000 

10/3/2014 ".40 2.74 4.59 234.' 124.8 179,75,9 455,963 183,£)00 

10/4/2014 1.35 '31 4.88 333.4 181.2 2GO.,!IGS 0.' 0.39 0.19 0.27 564,948 108.985 302,000 119,000 

10/5/2014 58.86 2.7' 4.61 lSo.s 1S3.8 221,477 0.1 0.29 504,065 269,000 

10/6/2014 0.00 233 4." 21 ... .." 477,859 200,000 

10/7/2014 0.00 4.51 4.48 3663 7 •• 0.04 0.03 466,188 246,000 

10/8/2014- 0.00 1-7. 457 112.3 23 0.5 O.B 0.47 0.41 524,953 58,765 282,000 36,000 

10/9/2014 0.00 2.1. 45 161.8 1.4 482,231 208,Q.~_ 

10/10/2014 0.00 1.82 43. 117.6 15.0 ___ ~2""~~_" __ -.-._-- 248,000 

10/11/2014 '.65 3.35 '.08 356.7 145.2- 0.75 0.' 0.42 0.52 724.691 259.2B7 392000 144,000 

10/12/2014 0.00 2.24 4.6 185.8 88.7 0.01 0.08 0.11 562,816 267,000 

10/13/2014 0.62 US 4.49 119.2 43.2 507.700 273,000 

10/14/2014 0.00 0.94 4.4 503 1A 0.04 0.02 480,872 252000 

10/15/2014 0.00 -0.39 4.8 0.0 0.0 0 .• 0.65 583,046 102,174 263,000 11,000 

10/16/2014 0.00 -03' 4.96 0.0 0.0 0.4 0.46 '-11 0.95 823,291 240,245 487,003 224,000 
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DAT£ 

10/17/20]4 

10/18/2014 

10/19/2014 

lO/lD/''''' 
10/21/2014 

10/22/2Ol4 

1012312014 

10/24/2014 

10/15/2014 

10/26/2014 

1D/27/2014 

10/28/2014 

10/29/2014 

10/3012014 

10/31/2014 

1111/2014 

11/2/2014 

1113/2014 

11/4/20l4 

11/5/2014 

11/6/2014 

11/7/2014 

11/8/2014 

1119/2014 

11/10/2014 

11111/2014 

11/12/2014 

11/13/2014 

11/14/2014 

11/15/2014 

11/16/2014 

11/17/2014 

11/18/2014 

Average 

Minimum 

MIn flow 
(gpm) 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0,00 

0.47 

2 .... 

30,68 

34.65 

29.41 

40.03 

3638 

99.00 

114.90 

64.29 

37.52 

57.19 

92.91 

132.00 

225 

79.86 

110.54 

47.96 

70,52 

138.81 

3.85 

n.4l 
77.38 

225.84 

TABLE 2 
STONY CREEK INTERCEPTOR MANHOLE 378 

MaKl.eveJ M9KVel MaKFlow 

11"""'1 '''''.el (gpm) 

-039 4.51 0.0 

-Il39 453 OJ) 

-0.39 4.58. OJ) 

-03' 4.49 OJ) 

-0.39 4.49 on 
L03 4.76 .,.< 
0.85 4.71 47.3 

Il.94 4.54 51.6 

lJ)2 4.53 54.1 

2.22 4.55 18'" 
2.29 4.56 192.0 

2.20 4.S 180J) 

'.4' 4,39 207 •• 

2.64 4.48 222.6 

2.31 4.40 186.2 

3.97 5.06 457.2 

3.39 4.67 329.7 

3.45 '.65 335.1 

, ... 4.52 263.9 

4.73 4.48 .,.5 

4.73 4.86 428.5 

3.05 4.65 278.8 

3.54 4.55 348.7 

3.56 4." 34'5 

3." 4.48 35'3 

4.14 4.47 297. 

•. 08 4,43 1J?~:&i~'l\1 
3.52 4.64 347.5 

3.7S 4.54 361.3 .... 4.59 394,6 

3,24 4.57 305.1 

5.10 5 ... _ 

3.96 4.73 

846,9 

Yel!ow~hadtng tepJtsents weekem1 flows 
Orange shading represents bad data 

Avgflow 

(gpm) 

0.0 

0.0 

0.0 

0.. 

0.0 

9.0 

16.5 ... 
13.2 

85.S 

105,9 

106.5 

106.& 

113.0 

110.6 

234.' 
215.4 

194.1 

146.9 

IS9.7 

218.5 

184.3 

211.4 

214.4 

206.1 

179.0 

164.6 

1!J5.0 

247.4 

241.1 

184.4 

335.8 

295.8 

Total Flow EN Rain Gauge FAAWlngsFieid NOAAGrater*lrd 

'8".1 PlECfpitatJon Precipitation Precipitation 
(inches) (inches) Qn"' .. 1 

&$ 
'1\<1 

. 
~., 

011 0.08 

0.75 0.41 

0.17 0.28 

0.1 

123,148 

152,.479 

tS~,294 

159,782 0.1 0.05 

162,.764 0.1 

159,281 

338,102 0.75 0.45 0.38 

310,161 0.21 

279,495 

211,587 

230,022 

314,607 OS 0.3' 0.37 

265,406 0.1 

304,487 

308,718 

296,725 

257,831 

237,039 0.13 

280,736 0.25 0.18 

356,222 0.24 

347,242 

265,496 0.06 

483,497 1.3 0.93 0.34 

partial day 0.78 
483.497 

242,450 Average Flow ellmlnate5 flrst day. last day and bad data range 
1:21,980 Minimum Flow eliminate; first: day,last day and bad data range 

Slue shading represents instantanloU5 maxlmum flow rate on day noted. 
Green shading tepresenu typical base flow rate/lcw flow 

NOAA Norri:;town 

Predpftatlon 

(lnchesl 

0.01 

0.57 

0.61 

0.08 

0.09 

0.28 

0.48 

0.31 

0.15 

0.06 

•. 23 

0.43 

0.73 

TImberlake PS Flow 

(GPD) 

564,505 

530.015 

516,220 

475,544 

473,570 

614392 

703,718 

562,005 

519,195 

526,016 

487,228 

500,342 

475,668 

468,210 

478,278 

ns,982 

636.645 

530,614 

503801 

488,705 

649.836 

555,946 

521,296 

532.843 

486,890 

418,918 

472,087 

488.939 

541,468 

.501.215 

508.'" 
1,215,009 

790,175 
U1S,009 

535,200 

421,206 

FlowlntreCl~ 

(GPO) 

140,822 

-24,674 

297,704 

161,131 

706,923 

Germantown PS Flowlntrease 
(GPD) (GPO) 

309.000 

237.000 

259,000 

234,000 

199,000 

319,000 120,000 

383.000 

264,000 

288,000 

290,000 

216,000 

260000 

234,000 -26,000 

199,000 

233,000 

407,000 174,000 

314,000 .... __ .-
280,000 

256,000 

211,000 

317,000 

298,000 

263,000 

233.000 

247,000 

231,000 

195,000 

258,000 

275,000 

225,000 

269,009 

71!,000 

444,000 

711.000 
267,165 

183.000 

106,000 

----

442,000 

,. 
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TABLE 3 
STONY CREEK INTERCEPTOR MANHOLE 373 - DEER RUN 

DATE Min Flow I Max Level Max Flaw Ava flow I Total Flow I EN !taln Gaule I FAA Wings Field I USGS Graterford I USGS Norristown 

Igpml fmcbes) 

MalCVel 

(ftfsec) fgpm) {gpm) (rpd) Prec1pltatlon 

(Inches) 

Precipitation 

(lnches) 

PrecipItation 

{Inches} 

PrecipItation I Tlmberlake PS Row I Flow Increa5e I Gennarttown PS I Ffow Increase 

Iinches) (GPO' (GPI:I) (GPD) (GPOI 

9/1Jj2014 I 0,39 I ~,_~ ___ J_~~ 68,3 16,1 ~~ ------.1___ L __ 473,452 195,000 

9/13/2014 t 0.29 I ___ l.d1_~~_I ______ SO.S 19.0 27,419 0.5 0.36 S27.0U__ S3,5~ 283,000 88.000 

'/1'/)5l!' I 0.7' I 1.23 I __ l&L I 58.' I 18.0 25,860 I 0.24 0.45 512,940 269.000 

9/15/2014 I 0.03_ 1.32 3.10 J 62.3 14.8 21,242 L A~S72 205,000 

9 1& 2014 255,000 49,000 

9/17/2014 229,000. 

9/18/2014 I 0.23 ·1.16 3.86 54.0 15.1 21.690 478,473 1{)1~ 

9/19 2014 250,000 

9/7,()/l:014 236,000 

9/21/2014 t 0.29_ J _------.h18 3.88 53.6 18.1 25,063 501,112 214.000 

9/22/2014 2,87 1.25 3.97 62.1 17.5 25,226 0.05 471,249 248,000 

9/23/2014 0.19 1.12 3.67 44,3 12.3 ,'~,;:\W~{i 462,448 222,000 

9/24/1014 0.05 1.01 3.71 4Q,9 12.1 :i£!&iq 470648 188000 

9/25/2014 0.11 1.17 _~~97 56.1 14.1 20,324 0.75 0.27 0.24 0.36 625.809 ~~!.61 , 346,(.00 158.000 

9/26/1014 I 0,31 I __ __1.10 3.8Z 49.9 12.7 18,272 0,54 0.30 4~?~~ ___ 1 21'1,000 

'127/)5l" I 0.07 I L07 I 3.77 I 46.8_1 _~.~_l 22,807 ___ L__ '94,807 213.000 

9/28/2014 I 0,82 I 1,30 I 3,82 I 63.3 I _~Q:._LI 29,ff17 t t _ 4W,642 263.000 .. _-----
9/29/2014 I 0.76 I 1.19 I 4.PD __ 1 ____ ~._3 __ L__ 13.4 19,225 L_ _ _______ J ________ 1 ___ ~~3___"~~8 238,000 

9130/2014 I 0,20 I 1.17 _ I 4.11 58.6 14.8 2l,267 467.074 191,000 

'OfU20!' I 0.15 I !.07 I .... I _~ 12.1 17.157 I '57,943 ___ I 244.000 

10/2'-2014 I 0.11 I 1.10 I 3.77 I 48.6 I 13.9 I 20,02,2 I 446,374 Zi6.IDJ 

10/6/.2014 I 0.29 I 1,36 I 4.13 I 72.6 I 18.1_ I 26,I,}'R I _4!],B59 200.000 

1017/2014 I 0.21 I 1.35 I 4.U I 72.4 J 17.1 J 24,&!! J 0.04 0.03 466/~!l8 246.000 

108/2014 0.'3:0 1.30 3.85 63.0 14,6 21,044 0,5 0.23 0.47 OAl 524,953 58,765 282,000 ~ __ J 
I 10/9/1014 0,54 1.27 3,93 58.3 15.4 22,121 482231 Z08,QX1 I 
110/10/2014 0.16 ·1.22 3,80 55.0 . 17.7 25 506 465,404 248,1))(J 

lD/llj2014 0.73 _ 1.36_ 4.15 73.4 21.2 3OA57 0.75 0.4 0.42 0,$2 724,691 ?S9,~1 392,000 144,000 

W/12lZ014 I 0.44 I 1.24 J 3.88 I SEI.5 23.1 33,317 0,01 0,08 0.11 562..816 267,000 

110f13f2014 I 2.87 1,36 -1 4.10 273,000 

lD/14/2014 0.18 1.29 3.98 2SZ,fXXl 

10/15/2014 I 136 I 1,31 I 3.80 I 63.7_1· _ 20.0 28,732 0.6 J _~5 '-_______ : 5~.046~102,174 253,000 11,000 

10/16/ZQ14 I 3.l8 I BO I 3.61 I 54.1 _I 21.7 31,198 0,4 _L ~ bJt___ _ _..Q~~~ ____ ~23,291 ___ J ____ 240,l45 487,000 224,000 



TABlE3 
STONY CREEK INTERCEPTOR MANHOLE 373 - DEER RUN 

DATE Min ffow I Mlixlevtli MaxVel Max Flow Total Flow I EN RaIn Gauge I FAA Wings Field I USGS Graterford I USGS Norristown 

(gpm) (filches) Ilt/_, (sp"" 

A"Ifiow 

(Bpml (spd) Pteclpltadon 

(fndu~s) 

precipitation 

(lndU!S) 

Pledpltatlon 

(lnches) 

Precipitation I nmberlake PS Flow I Flow Increase I Germantown PS I flow InCfease 

[ltIthes) {GPD) (GPO) (GPD) {GPD} 

10/17/2014 I 0.70 I LS3_J ___ 3.84 80.1 I 20.2 ____ 1 ~.129 _ L ()~I?_l__ 564,505 309,000 

l2Q!.~8/2014 0.36 1.23 3.85 58.8 19.4 27,959 530,015 237,000 

I 10/19/2014 0.41 1.~~ 3.98 64.7 20.3 29,222 516,220 259,000 

10/20/2014 0.57 1.37 3.96 71.1 22.0 31,735 415,544 234,000 

10/21/2014 0.66 1.38 3.70 65,7 _ ~~~ 31,713 0.11__ 0.08 473,570 199,000 .... _--------
10/22/2014 I 0.30 I 1.54 I 3.88 I 8L6 I 27.6 I .?9,?.?_2 __ J _____ ~ 0.41 0.57 614,392 140,822 319,000 120,000 

10/23/2014 I 0.3' I 1.4. I 3.95 I 71.0 1 20.6 1 29,698 1 0.17 0.28 0.61 703,718 383,000 

10/17/2014 I 0.48 I ___ ~L~ I _?'!i-?_ 19,9 28,657 ___ L J 487,228 216,000 

10/28/2014 I f,l._~Ii ____ 1 1.94 4.22 __ l ____ !~JL_~1 38,656 ___ ~24Z 260,000 

10/29/2014 I ],08 I 206 ___ 1 ____ ~6 I 126.6 I __ ~J 48,810 0.1 i_ O.05 ____ ~ 475,668 ·24,674 234.000 ·26,000 

)0/30/2014 I 1.08.--' ____ 1.93 4.26 I 113.3 I 29.0 41,754 0.1 0.09 468,210 1.99,000 

10/31/2014 I 0.81i __ I 2.23 4.06 L__ 13L6 28.2 40,670 478,278 233,000 

11/1/2014 I 2.09 2.32 4.01 144.3 47.4 68,289 0.75 OAS 0.38 0..28 _?J.~Ig_ _ L _ ]?7,704 407,000 174,000 

11/2/2014 .~OO 

11/3/2014 I 2&0,000 

11/4/20lA I O.61J 2.41 3.84 14&7 44.8 64,466 __ ~Ol,801 ___ l_ 256,000 

11/5/2014 I I.U I a._~~ _____ I __ ~_!8_ I ~8.~ __ L__ 39.1 56,353 488.705 211,000 

11/6/2014 161,131 317,000 106.000 

11/7/2014 298,000 

11/8/2014 38.0 54,689 263,000 __ f._. __ .. ___ . __ 
11/9/2014 44.6 64,180 233,000 

11/10/2014 1 0.90 1 2.30 1 4.02 1 139.' 1 ]~,O _L '0,449 L ______ 1 486,890 247,000 

I1jl1/2014 

11/12)2014 

11/13/2014 1 OS, I 2.0. I 4.11 1 124.7 I 33.9 I __ 48LSS _L -----""--- ~.18 ___ ~ 48~~!L 258,000 

11114/2014 I 1.18 I 1.{fi I 3.9Z I 8S.~ I 30.7 I 44,269 I 0.24 0.23 541,468 275,000 

11/15/2014 I 0.51 I '.29 I 3.'8 1 123.0 I 40,Ll 58,310 _I 501,~__ -' 225,000 

11/16/2014 508,086 ± j 2~ 
11/17/2014 _!,1!~ ___ 706,923 ________ ____ 7.11,000 I 442,{)OO 

11/18/2014 I 0.27 I 1.42. I 4.01 I 75.49 I 20.8 I Partial Day I 0.78 0.73 790,175 444,000 
Maximum 149.2 69,150 
Average 34,104 
MinimUm 17,S57 

Yellow shading represents weekend flows 
Orange shading represents bad dab 
Blut! shading represents instantaniousmaximum flaw tate on day noted. 
Green shading represer.ts typical base flow rate/low flow 
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DATE MIn floW' MllxLave( M.u:Vel Max Row Avg flow Total Row 

(RPm' (Inches' (fillet) (gpm) (!«1m) (gpm) 

TABLE 4 
STONY CREEK INTERCEPTOR MANHOLE 331 

EN Rain GQlIge 
Preclpltatlon 

(Inches) 

FAAWln~Field 

Pll'!Cipltatlon 

finches) 

NOM Grate~d NOAA Norristown 
Ptedpj~lItion Pll'!Cipltation 

(Incite!;) (Inches) 

nmberiakePS 

(GPO' 

9/13/201<1 I 17.14 I 2.03 I 4.21)_1 !Ql,fj _ti.;J,!LL __ 92.012 O.S 0.36 ___ ~ _____ t _____ I 527.011 

9/14/2014 I 21.91 I 2.14 I 4.22 I 119.4 I 655 I 94,302 I 0.24 0.45 512.940 

9/15/2014 I 20.93 I 2.01 I .4.20 I 106.1 I 60.0 I 86.333 I 484.572 

flow Increase 

(GPO) 

53,559 

GermantoWS'lPS 

(GPO' 

195,000 

283,000 

26.9,000 

206,000 

Flow Increase 

{GPO, 

118.000 

I 9 16 14 12 557 _+ .. -..ru,.Q.ClQ.---l--~.!.Q.Q9_ .. -
9/1111JJ14 229,000 

91 2014 201000 

!l!.V3 2014 250 000 

9/20/200.4 236,000 

9/21/2014 I 21.79 I 2.16 I 4.21 I 123.8 I 63.3 1 91.129 __ L __ -------.L_____ 501,112 214,000 

9/22/2014 I 16.96 I 2.56 I 4.11 I 167-0 I 81._L 1 __ j:!t;1~ _1_____ _ _L_ 0.05 471,249 248,000 

9/23}2014 I 64.08 I 2.61 I 4.20 I 173.1 I lOS.8 I 152,.118 _ I. _ _ __ 462,448 222,000 

9}24/2014' 39.28 I ~,;lU 4.10 119.7 TGA 109.998 470.648 _ I 188,000 

9/25/2014 I 27.50 I 2.30 I 4.24 I 137.3 I 92J_ 132,.845 0.75 0.27 0.Z4 ~;q6 625,809 155,161 346,000 158.000 

<J/26/2014 79.8 114,911 0.54 271,000 

9/27/2014 126.7 182.442 213,000 

9/28/2h14 I 54.45 I 2.64 1 4.21 J __ 1!1~_1 112.9 162.552 490,642 .l_ 263,000 

9/29/2014 I 52.92 I 2.51 I 4.10 I ~~._~ I 92.0 132..476 L _~6.3,~~ 238,000 

9/30/2014 I 37.94 I 2.22 I 4.06 I 128-3 tm _ !_~_·LI 110,33Ei 1_______ 1 ______ .. __ , ____ Afj7,Q74 191,000 

10/112014 I 31.82 I 2.13 I 4.19 I 118.3 I 73.4 I lOS~L 457,943 244,000 

10/2/2014 I 31.31 I 2.01 I 4.14 I 106.1 I 53.7 I 91.781'---__________ 446,374 216.000 

10/3/2014 I 26.21 I 1.86 I 4.12 I 91.5 I 60.8 I 87,574 L____ 455,963 183.000 

10/4/1014 109.919 _.1 O.S 0.39 1_ ~.l~ __ 1_ 0.27 56-1,948 108,985 302.000 

10/5JIOI4 103,144 _ _ ~1_ _ _ 0.29 SIJIJ,(l65 269,000 

119.oon 

10/6)2014 I 25.47 I 2.02 I 4.20 I ~1)7,LJ ______ ~ ____ I ____ 102,513 L ____ ------.J_ 4n,8S9 200.000 

10j7/2014 I 27.64 I Z.OS I 4.19 I 114.§ __ --' ~_3-,? __ J 91.4n 0.04 L_____ _ J 0.03 466,188 ___ L____ 246.000 

lOjS/2014 I :l.5-,-~ 2.00 4.20 104.9 71.1 102,35& 0.5 0.23 0.47 0.41 524,9Sa S~.76S 282,000 36,000 

124.8 11.3 102,691 482.2!!.._. 

lU.I 57A 97,087 -165,404 

153.9 100.1 157,102 0.4 0.42 0.52 72.4,691 

216.4 143.0 2.05,904 0.01 0.08 0.17 S62.J116 

1D/13/2014 I 80.18 I 2.79 I _ 4.1-1.1 196.8 140.1 "201.765 507,700 273,000 

10/14/2014 I 39.82 I ~_'_4.LL _______ ~_J__ 151.2 963 138,128 0.04 0.02 480,872 252,000 

10/15/1014 I 31.D9 I 1.30 I 431' 137,1 I ~1_'!gi~~ ___ .L_ I?fi _ J o~ ___ 1 _ _?Ij:},Q46 __ 1 102,174 263,000 '.000 
10/16/2014 0.46 __ I. 1.11 J~.95 _823,291 1 240,245 0187,000 

10/17/2014 __ _ _ _ _ O~Ol 5_64.sos _ _ 300,000 

224,000 



TABI.E4 
STONY CREEK INTERCEPTOR MANHOLE 331 

FAAWlnp;Reld WOAAGratarford NOAA Norristown 
Precipltll.lon Precipitation Preapltatlon 

Max Flow Avg flow I Total Flow I EN RaIn Gauge 
{gpml (mimI (gpml PreeJphJ.tlon 

DATE Min Flow Max level MilJI Vel 
(gpm) (tnche:s) (ft/u:c:) nmberlake PS flow Increase GermlntownPS 

lInche,) (inch~ 'Inche~L_ (lnch~1 'GPO) (GPOI IGPO) 

10/18/2014 I 34.28 t 2.20 I 4.19 I 125.6 t 76.0 ( 109}197 I 530.015 237.000 

10/19/2014 I 31.95 I 2.19 I 4.20 I 125.0 I 76.1 I 109,589 I _____ 1__ _ I _________ 1 516,1.20 259,000 

10/XJ/W14 I 25.31 I 2.C6 I 4.15 I 111.1 I 62.9 I 90.5611 1__ 4~S.544 234,000 

10/21/2014 I 24.89 I 1.88 I 4.16 I 93.8 I 61.0 I 87,875 I 0.11 0.08 473,570 .199,000 

10/22/2014 I 43.19 I 2.37 I 4.21 I 145.4 1 91.7 I _.!~~ • .Q!~L 0.75 ~1 ~ ___ I 0.57 614.392 140,822 319,000 

10/23/2014 I 75.27 I 2.43 I 4.25 I 1SlA I 114.2 I 164,479 I 0.17 0.28_ 0.61 703,718 383,000 

10124/2014 I SO.SO I 2.28 I 4..29 I 134.8 I 86.9 I l~~-LJ _~_ o.l __ L____ 0.08 562.005 264.000 

10/25/2014 I 40.40 I 2.1~ I -4_.36 _~ ______ 74.9 101,898 I_~J _____ 1 288,000 

F10wlncTeilse 
(GPO) 

120,000 

10/26/2014 ._-!-_."~90,,,.ooo=_+ ____ -1 
10127/2C14 216,000 

10/28/2014 34.28 2G5 4.21 1103 70.6 101,599 500,342 -!-_-"",,0,"'000"'---j1_---__1 

10/29/2014 30.84 1.01 4.21 lOti., £.9.6 100,233 0.1 0.05 475.668 .24,6,.::74'--f_~",,4,"'OOO"______"I_-=="'-__I 

10/30/2014 30.3$ 1.92 4.29 97.6 67.6 97,349 0.1 0.09 468.210 __ --jl_-"''"''''',OOO'''---f------l 

10/31/2014 29.25 1.93 4.;2.1. 98.0 63.8 91,933 478,278 __ --jl_"""O''''''''',OOO'''---f-------l 

11/1/2014 38.21 254 4.26 _ 16S.3 100.9 145,324 0.75 (1.0'15 0.38 0.28 ~982 291,704 407,000 

314.000' 

280..000 

256,000 

110,778 ~ 211,000 

141,067 0.5 0.34 0.37 0.31 16],131 ~_17,OOO 

138,095 0.1 0.15 __ 298,000 

11/8/2014 --'--~I 521.296 I =l 263,000 
1119/2014 0.06_ 532,~L__ _ _ 233,000 

11/10/2014 I 51.93 I 2.27 I 4.22 I 133.6 I SGA I HIP?4 _.I 486,890 ______ J 247,000 

114,000 

106,000 

~1/1112014 ~I_-=+--"'''--'I_-t=+--'''''_If__==+----+----_+----_\-----=f__-''~~-+_----+_-~~-+-----1 
11/12/2014 54.94 

11/13/2014 I 52.04 I 2.58 I 4.24 I 169A I lC6.9 I 1S3,Bn 0.25 0.18 __ 1__________ 488,939 258,000 

275,000 

~~_1_----+_~2~2~~~-+_-------. 

~~~+_~~~-~~-~~~~~4_--~~~~~~------_+--~~--~--------4_--------+_~~~__t 2~.OCO 
711,000 

11/18/2014 I 144.06 I 2.BO I 4.22 1 198,4 I 163.2 I 94,683 I 0.78 0.73 790,175 444,000 

Maximum 4OS.S 280,444 

AVl:r'<Iil: 

Mhtimum 
VellowshadlnsrepresenuWl!ekcndilllW5 

Orange shading rcpre5cnts Md dilb 

123,017 Average fl!Jwellmlnates first day,/anday 

BO,OZ4 MlnimuntfloweJimioate;<;frnday, 

Slue~hading repi'eSenlS Ilistan\~nloU5 maximum flow rat'! on da~ floted. 
Green sh~dlng rnpr~Senl:! typical base flow ntt>/low floW 

442,000 



TABLE 5 
STONY CREEK INTERCEPTOR MANHOLES 378, 373 & 331 COMBINED - SUMMARY 

COMBINED 

flOW nmlHlriake PSf10w 



'''''''' Minimum 
Yelfow shadmg represenU weekend flO't'iS 
Orange shading represents b~ datil 

Blue shading represents innantanlous maldmum flow rate on dilV noled. 
Green shading ceprerenu tvPlcal bose tlvw rate/lowflow 

(149&IBOO13) 

TABLE 5 
STONY CREEK INTERCEPTOR MANHOLES 378, 373 & 331 COMBINED - SUMMARY 

l42.450 

121,980 
34,7ll4 

17.*1 
123,017 

80,024 
401,725 
242,241 

SlS,ZDD 

421.206 
lG7.76S 

183,000 



4.1 Conclusions 

SECTION 4.0 
CONCLUSIONS AND RECOMMENDATIONS 

'.~. 

Actual average metered flow in the Stony Creek No.1 Interceptor downstream of MH 331, 
during the period of September 12 through November 18, 2014, was measured at 401,725 gpd. 
This is significantly higher than the estimated average annual flow of 323,350 gpd, which was 
based on EDU count, assuming a typical flow rate of 250 gpd per EDU Based on 1163 EDUs 
from standard residential development and 163 EDUs from the Stony Creek Condominiums, 
and further assuming the flow rate for Stony Creek Condominiums remains at 200 gpd per 
EDU, flow for the remaining residential units would actually be 317.4 gpd per EDU, if the 
portable flow meters are reading accurately. As noted further below, these higher flow rates 
cannot be resolved with the flows recorded at both Timberlake and Germantown Pump 
Stations. 

The combined Stony Creek No. 1 Interceptor flow (Combined Flow), calculated as the sum of 
flows recorded from all three meters, subtracted from the flow recorded at Timberlake Pump 
Station, results in flow values that are less than the flows recorded at the Germantown Pump 
Station for the same time period. In fact, on two dates during the metering period, the 
Combined Flow of the interceptor, as metered, exceeded the flow recorded for the Timberlake 
Pump Station. This does not account for remaining flow sources, including Einstein Pump 
Station, Felton Road and other institutional, commercial and industrial facilities within the 
drainage area. Although some of the inconsistencies can be attributed to a differential between 
the daily flow period of measurement for the interceptor meters versus the pump station meters, 
this still does not appear to satisfy all of the inconsistencies. Therefore we conclude that one or 
more of the portable interceptor meters andlor the pump station flow meters may not be 
properly calibrated. 

Because the flow results obtained from the portable flow meters cannot be correlated with the 
daily flows recorded at the Timberlake and Germantown Pump Stations, conclusions regarding 
capacity of the Interceptor relative to peak flows cannot be made. Although peak flow rates 
recorded at MH 378 for short periods of time on November 12 and November 18 appear to 
exceed the downstream capacity of portions of the Stony Creek No. 1 Interceptor, if the flow 
meters are reading too high, any conclusion that capacity is not adequate would appear to be 
false. 

With regard to the precipitation events that were recorded during the metering period, we note 
that there is a variation in recorded precipitation within the interceptor area as evidenced from 
review of the events at Wings Field and NOAA Norristown Weather Stations relative to the 
East Norriton Rain Gauge. Greater variations in precipitation between these three stations, and 
to a lesser extent with respect to the NOAA Graterford Weather Station, will result in a less 
predictable outcome relative to flow within the Stony Creek No. 1 Interceptor or at the 
Timberlake and Germantown Pump Stations. 
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4.2 Recommendations 

We recommend that the portable flow meters and Pump Station meters be checked and 
calibrated and that Township personnel check recommendations of the meter manufacturer 
relative to installation location. As a further check the Township may consider hiring an 
outside consultant to meter flows in the Interceptor and upstream of both the Timberlake and 
Germantown Pump Stations to verify data collected by the Township. 

Following a check in portable meter and Pump Station meter calibration, we recommend flow 
metering of the Stony Creek No. 1 Interceptor at Manhole 375, 337, 299 and 251, 
simultaneously for a least a 30 day period. 
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