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EXECUTIVE SUMMARY

A flow and capacity analysis is being performed 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 Germantown 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
Germantown 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 dees 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,
comumercial 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.

Following 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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I.1

1.2

SECTION 1.0
- INTERCEPTOR METERING LOCATIONS AND FLOW ESTIMATE

General Description of Interceptor

A flow and capacity analysis has been performed for the Stony Creck No. 1 Interceptor from
North Wales Road to the Timberlake Pump 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 upsiream 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. . o

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-1

PLAN AND PROFILE

INTERCEPTOR NORTH BRANCH

Plan Number 59016-14 through 59016-16

Prepared by Albright & Friel, Inc., of Philadelphia, PA

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-1

PLAN AND PROFILE

R.OW.

Plan Number 59016-26

Prepared by Albright & Friel, Inc., of Philadelphia, PA

Dated October 29, 1959 and Last Revised December 18, 1962 as Record Plans

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 confluence with Stopy Creek Condominiums. 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:

o 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).

Manhole 373:

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

Manhole 331:

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

Timberlake Pump Station

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

(5/15) 14-9618.01 (1496180004}



14  Average Flow

176 EDUs from development along Kenwood Road, Norriton Drive, Avon
Road, Pinecrest Road, Dermon Road, Scenic Road, North Wales Road, Portions
of Barbara Drive, portions of Denise Road, portions of Michelle Drive and
portions of Germantown Pike.(CEC Count).

55 EDUs from development along Penn Square Road, portions of Germantown
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 FEinstein 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

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 of 250 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 Run, based on EDU count at flow rate of 250 gpd

per EDU.

(5715) 14-9618.01 (1496180004)
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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 of 250 gpd per EDU.

D. Timberlake Pump Station:

1,011,950 gpd, which includes flow at MH 331 plus 1730 EDUs from Germantown
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 Germantown
Pike, etc.), the differential would be even greater. '

14
(5/15) 14-9618.01 (1496180004)



FIGURE 1

STONY CREEK INTERCEPTOR CAPACITY ANALYSIS
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FIGURE 2
TIMBERLAKE PUMP STATION FLOW SCHEMATIC _
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TABLE 1
STONY CREEK INTERCEPTOR CAPACITY ANALYSIS

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

Manning's Equation

Q =( 1.486/n)* A* R” 0.667 * S~ 0/5
WHERE:
) Q = Cubic Feet Per Second
A= éross-SectionaI Area of Pipe (sf)
R = Hydraulic Radius { Pipe diaJ4) (ft.)
S = Slope (ft./fit) Based on Calculated slope fron infout inverts and stationing, not slope stated on plan

n = Manning Coeff of Roughness

) LOPE i
UPSTREAM MANHOLE LENGTH SLO PIPE D A R n a VELOCITY
From Plan MATERIAL . ) (Based on Calculated Slope}
{MGD) {GPM)
o

Calculated
{FPS)

(SF) (FT) (CFS)

RIM INVERT (FEET) (FTIFT) (FTIFT) {FT)

o

- e

o
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TABLE 1
STONY CREEK INTERCEPTOR CAPACITY ANALYSIS

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

Manning’s Equation
Q =( 1.486/n) * A *R" 0.667 * S* 0/5

WHERE:
Q = Cubic Feet Per Second
A = Cross-Sectional Area of Pipe (sf)
R = Hydraulic Radius { Pipe dia./4) (ft.) _
S = Slope (ft/ft.) Based on Caiculated siope fron infout inverts and stationing, not slope stated on pl:an
n = Manning Coeff of Roughness
DOWNSTREAM MANHOLE UPSTREAM MANHOLE LENGTH SLOPE PIPE D A R n . e VELOCITY
Calculated From Plan MATERIAL (Based on Calculated Slope)
RIM INVERT NO. RIM INVERT (FEET) (FTIET) (FTIFT) (FT) (SF) FT) (CFS) (MGD) (GPM) (FPS)
343 177.4 170.30 344 1782 170.85 135 © 0.004074 0.004 . P 0:833 0.5450 0208 0.013 . &l 1396259 0.902559 626.7 2,56
344 1782 | 17085 C M5 1794 - 17122 95 0.003895 0.004 vp v 0.833 “] 05450 0208 - 0013 . . 1.365182 0.882471 6127 2,51
345 179.4 17122 346 179.5 172.46 . +310 0.004000 0.004 VP 0833 . | 05450 0.208 0013 . ¢} 1383508 0.894316 621.0 2,54
346 179.5 172.46 347 180.3 173.01 136 0.004044 0.004 P -~ 0833 0.5450 0.208 ©0.013 1.391116 0.899235 624.4 255
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7860
Top of Spread Sheet is mast downstream section of the Stony Creek Interceptor. Progression of spreadsheet is from downstream fo upstream, beginning at Section 4 and progressing-upstream to Section 1
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 Inteceptor.
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..
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SECTION 2.0
STONY CREEK NO. 1 INTERCEPTOR CAPACITY ANALYSIS

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 drawing 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 galions 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.

Sectional Analysis of Capacity

2.1.1 SectionNo. 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 10-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 SectionNo. 2

Between MH 353 and MH 343, full flow capacity of the 10-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 SectionNo. 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 of Interceptor, 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 SectionNo. 4

Downstream of MH 331, the interceptor increases in diameter to 15-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 final
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 1 of Table 1.

21
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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 MH 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. Hach 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”.

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

e 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 miles 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.

AR R R

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 count and 250 gallons per EDU.
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.

3-1
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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 of 612 gpm.

s 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 17", 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 with a high precipitation 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.

322 Flow Metering at MH 373 (TABLE 3)

R R e o SRR

S e e

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.

32
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3.3

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 Germantown Pump Station.

3.2.3 Flow Metering at M 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.

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 Germantown 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 Germantown 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 Germantown Pump Station. The
opposite should be true. The difference between the Combined Flow and the Timberlake Pump
Station Flow should exceed the Germantown 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, forming a conclusion at this time as to the actual flow in the interceptor relative to
capacity of the interceptor is not justified.

3-3
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" TABLE 2

STONY CREEK INTERCEPTOR MANHOLE 378

DAYE Min Flow Max Level Max Vel Max Flow 2vg flow “Yotal flow EN Rain Gauge  {FAA Wings Field RDAA Graterford | NOAA Norristown
{gpm) {inches) {ft/sec) {gpm) (gpm) (zpd) Flow FlowInarease | GermeantownPS | Flowincresse

{inches) {inches) {inches} {inches) (GPD} {GPD} (GPO} (GPD}.

9/12/2014 0.00 2.76 456 2439 7.7 473,452 MO

9/13/2018 524 342 ag 287 1wy oS 036 527,011 53,559 283,000 83,000

/1472014 oo 250 461 2108 87 - 024 045 512,940 269,000

91572018 050 328 262 1087 1108 188572 206,000

9/16/2034 3534 357 459 348.0 160.2 0235 0.03 0.1 D.03 457,129 12,557 255,000 49,000

81772014 000 347 451 2407 1578 21181 472572 225,000

$/18/2014 56.71 3.60 4.55 341.2 209.7 302,013 478,473 201,000

s/13/2014 6943 3.50 455 6.7 2020 292340 421,206 250,000

9/20/2014 7305 3.64 453 364.7 2204 317410 468,058 236,000

/202014 7939 357 48 3509 262 | 308 501,112 218,000

a0 a3 370 45 3736 258 | 31072 0.05 471,209 248,000

572372014 000 3.49 445 329.7 160.2 230,708 462,848 222.000

9/24/2012 992 267 452 18 wa | 1se3m 270,648 188,000

9/25/201¢ 002 321 466 3158 o6 | 200278 075 027 024 036 625,800 155,161 246,000 158,000

9/26/2014 0.26 2.82 461 B13 411 203,221 0.54 0.30 495,311 271,000

sf21/2084 2494 261 453 2541 138.1 198,853 493,507 213,000

9/28/2014 3272 2,84 4.55 2581 1433 206,325 490,642 263,000

9425/2014 39.29 272 4.55 2339 125,7 180,945 463,398 238,000

9/20/2014 42,90 291 4.58 na 1264 181,934 467,073 191,000

10/1/2014 4224 257 ass 257 1234 177,741 457,943 244,000

10f2/2014 3851 280 459 2578 ms | s 446,374 216,000

10/3/2014 3840 8 4.59 2344 124.8 173,759 455,963 183,000

10/4/201¢ 135 331 488 3334 igi2 | 260865 05 038 018 027 564,948 108,985 302,000 113,000

10/5/201¢ 58.86 274 a6t 25055 1538 01 029 504,065 269,000

10/6/2014 0.00 .53 448 2183 477,859 200,600

107772004 0.00 451 248 3663 0.00 0.03 466,188 245,000

s0/8/201¢ 000 176 as7 1123 05 023 0.47 0.41 524,953 58,765 382,000 36,000

10/9/2014 0.00 216 a5 1618 482,231 208,000

10/10/2014 000 182 ass 178 465,404 _ 248,000

10/11/20% 965 335 508 3567 075 04 0.42 0.52 724,691 259.287 392,000 144,000

10/12/2014 0.0 22 16 1858 001 008 017 562,816 267,000

10/13/201¢ 062 165 249 192 507,700 273,000

10/34/2034 0.00 0,94 44 503 0.04 0.02 480,872 252000

10/15/201¢ 0.00 039 18 oo 06 085 . 583,046 102,174 263,000 11,000

10/16/2014 000 039 46 60 04 0.46 141 0.95 823,201 240,245 487,000 224,000




TABLE 2
STONY CREEK INTERCEPTOR MANHOLE 378

DATE Minflow | Maxlevel Mox Vet MaxFlow | Avgflow | TotalFlow | ENRainGauge [FAAWIngsField | NOAAGraterford | NOAA Noristown
{gpm) (nches) (fs/sec) {gpm} {gpem} i PSFlow Flovt intrease Germantown PS5 | Fow Increase
inches) {inches) {inches! {nches) (Grp) (GPD} {GPD) {GPD}
10/17/2018 0.00 939 451 00 [ 0.01 564,505 309,000
10/18/2018 0.00 -0.33 453 0.0 09 530,015 . - 237,000
10/29/2024 0.00 039 458 00 08 516,220 259,000
10/20/2014 0.00 039 443 00 oo 475,544 234,000
10/21/2014 0.00 039 449 00 1] 0.41 0.08 473,570 159,000
10/22/2014 000 103 46 624 3.0 075 0.41 057 614,392 140,822 319,000 120,000
10/23/2014 000 0.85 471 473 165 0.17 0.28 0.61 703,718 383,000
10/24/2013 0.00 054 454 516 83 0.1 0.08 562,005 264,000
10/25/2014 0.00 102 453 541 132 529,135 288,000
10/26/2014 047 222 455 1820 855 123,48 526,016 260,000
10/27/2004 26.88 229 456 1520 1059 152,479 487,228 216,000
10/28/2014 30.68 220 as 1800 1055 153,04 500,342 260,000
10/29/2024 34,85 249 433 076 1068 153,782 0.1 0.05 475,668 24,674 234,000 -26,000
10/30/2014 2941 268 448 prrE] 113.0 162,764 0.1 0.08 468,210 199,000
10/31/2014 4003 231 440 1862 110.6 159,287 . 478,278 233,000
11/1/2014 3638 3.97 5.06 4572 248 338,102 078 a4s 038 0.28 775,982 297,704 407,000 174,000
13)2/2014 99.00 339 487 3297 2154 310,161 2.1 0.48 636,645 314,000
11/3/2018 114.90 345 465 3351 1941 279,495 : 530,614 280,000
11//2014 64.29 2.89 452 2639 1469 211,587 503,801 256,000
11/5/2014 3752 4. 473 4.48 285 159.7 230,022 488,705 211,000
11/6/2014 57.13 473 4.86 4285 285 314,607 05 034 037 0.31 649,836 161,131 317,000 106,000
w08 9291 308 .65 2788 1843 265,406 0. 0.15 555,946 298,000
11/8/2014 132.00 354 455 487 2114 304,287 521,296 263,000
11/3/2014 228 356 4,64 3495 2144 308,718 0.05 532843 233,000
11/10/2014 79.86, 3.69 2063, 296,725 486,890 247,000
11/11/2014 110.54 418 1790 257,831 : 478,918 231,000
13/32/2014 41.96 808 164.6 237,039 0.13 : 472,087 185,000
11/13/2024 70.52 as2 1950 280,736 0.25 0.18 : 488,939 258,000
11/14/2014 138.87 376 U4 356,222 024 0.23 581,468 275,000
% 11/15/2014 385 356 w1 | asam ! sgiget 225,000
13/16/2014 77.81 32 1884 265,496 06 : 508086 269,000
11/17£204 1738 510 3358 283,497 13 0.93 0.34 0.43 1,215,009 706,923 711,000 442,000
11/18/2014 225.84 3.56 295.8 | partial day 0.78 073 790,175 : 444,000
Maximum 483,497 i 1,215,009 i 711,000
Average 242,450 Average Flow eliminates first day, last day and bad data range 535,200 : 267,76S
Minfmum 121,360 Minimum Flow eliminates frst day, last day and bad data range 421,206 183,000
Yellow shading tepresents weekerd flows.
Osange shading represents bad data
Jue shadi i i i flow rate on day noted.
Green shading represents Lypical base flaw rate/low flow
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TABLE 3

STONY CREEK INTERCEPTOR MANHOLE 373 - DEER RUN

DATE in Flow Max Level Max Vel Max Flaw Avg flow ‘Total Row EN Rain Gauge FAA Wings Field | USGS Graterford | USGS Nordstown
(epro} Binches) {tsec) {gom} {spm) (epd} ip PSFlow | Flowinrease | GermantownPS |  Flow Increase
{inches} {inches) {inches} (inches) {GPD) (GPD} (GPD) {GPD)

9/12/2014 0.39 129 419 683 161 23,187 473,452 195,000

9/13/2014 0.29 123 3.84 505 19.0 27819 (2] 0.36 527..011 53,559 283,000 88.000
9/14/2014 074 1,23 3.2 58.9 180 25,860 024 0.45 512,940 269,000

5[!5[ 2014 0.03 132 3.20 62.3 148 21,292 484,572 206,000

9/16/2014 0.28 130 3.73 589 171 24,608 0.25 0.03 01 0.08 497,129 12,557 255,000 49,000
5(17[20’14 0.46 141 3.90 723 163 23,169 472,572 229,000

9/18/2014 0.23 -1.16 3.86 54.0 15.1 21,680 478473 201,000

9/19/2014 0.26 132 406 63.6 144 20,794 421,206 259,000

9/20/2014 0.22 137 3.99 0.9 175 25394 468,058 326,000

9/21/2004 029 118 2.88 53.6 181 25,063 50,112 214000

9/22/2014 287 125 397 62.1 175 25.22§ _ 0.05 471,248 248,000

9/23/2014 018 112 367 433 123 462448 222000

9/24/2018 0.05 10t 371 40.9 121 470,648 288,000

9/25/2014 211 1.37 .87 56.1 14.1 20,324 0.75 027 0.24 Q.38 625,808 155,161 346.000 158,000
3/26/2014 831 110 3.82 499 127 18,272 054 0.30 493,311

9/27/2014 007 107 377 468 153 22807 454,807

9/28/2014 082 130 3.82 63.3 07 29877 450,642

9/29/2014 0.76 118 4.00 58.3 134 19,226 463,398

9/30/2038 0.20 117 411 58.6 14.8 21267 467,074

10/1/2014 015 107 3.86 483 121 17,357 457,943

10/2/2014 011 110 3.77 8.6 139 20,022 446,374

10/3/2014 0.27 110 3.7t 479 144 20,682 455,963

10/4/2014 0s7 113 373 48.7 17.0 23438 05 033 019 0.27 564,948 108,985 302,000 119,000 ]
10/5/2014 082 129 a1 §2.0 19.9 28,661 61 0.29 504065 369,000

10/6/2014 0.29 1.36 4.13 72.6 18.1 26,042 477,859 200,000

10/7/2034 021 135 413 724 171 24,677 004 0.03 466,188 246,000

16/8/2034 030 130 3.8 63.0 146 21,044 8.5 023 0.47 oan 524,953 58,765 282,000 36,000
10/9/2014 054 1.27 393 583 15.4 22,121 : 482,231 208,000
10/10/2034 0.16 122 3.80 550 177 25,506 465,409 243,000
10/11/2034 073 338 415 734 212 30457 0.75 0.4 O.A_ﬂ 052 724,601 259,287 392,000 W4.000
10/12/2014 0.44 124 388 585 233 33317 001 0.63 017 562,816 : 267,000
10/13/2014 287 136 410 724 187 26,968 507,700 273,000
10/14/2014 0.18 129 388 4.9 187 26,847 0.4 0.02 480,872 252,000
10/15/2014 136 1.31 3.80 63.7 200 23,732 0.6 065 ] 583,046 102,174 263,000 11,000
10/16/2014 3.38 130 261 54.1 247 31,188 a.4 046 L!.i 0.95 823,291 240,245 487,000 224,000
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TABLE 3

STONY CREEK INTERCEPTOR MANHOLE 373 - DEER RUN

DATE Wiin Flow Maxdevel Max Vel Max Flow Avg flow Yotal Flow EN Raln Gauge FAAWIngs Fleld | USGS Graterford | USGS Norvistown
{spm) {inches) (ffsec) (gpm) (gpm} {and) i pSFlow | Flowinczease | Germantown®S |  FlowlIncrease
finches) _ finches) {inches) [iches} {GPD} (670} lgeo) (GPD}
10/17/2018 0.30 153 3.84 801 0.2 29,128 001 564,505 309,000
| 10/18/2014 0.36 123 385 588 194 27,959 530015 237,000
10/19/2014 041 133 398 647 203 29,222 516,220 259,000
10/20/2014 057 137 296 240 31,735 475544 234,000
10/21/2014 066 138 370 220 31,713 0.1 0.08 473570 199,000
10/22/2004 230 154 388 276 39,732 0.75 0.81 057 614,302 140822 319,000 120,000
10/23/2014 0.35 145 35 206 29,698 017 628 061 703,718 383,000
10/24/2014 0.81 156 39 193 27,738 01 0.08 562,005 264,000
10/25/2014 012 1.53 3.70 .0 34491 529,195 288,000
10/26/2014 048 153 395 288 41,65 575016 290,200
10/27/2014 048 158 373 19.9 28,657 487,228 216,000
10/28/2014 096 194 4.2 268 38,656 500342 260,000
10/29/2014 1.08 208 4.08 ErX] 48,870 01 0.05 475,668 20674 234,300 -26,000
10/30/2014 108 193 428 290 41,754 01 0.9 468,210 199,000
10/31/2014 085 2.23 4,06 3.2 40,670 : 478,278 233,000
11/1/2014 208 232 201 474 68,289 075 045 0:38 0.28 775,982, 297,704 407,000 174,000
13/2/2014 0.98 240 3.87 467 67,55 0,21 048 636,645 314,000
11/3/2014 197 259 3.87 1.0 59,002 530,614 280,000
11/4/2014 0.63 2.41 3.84 “8 64,466 503,801 256,000
11/5/2014 112 236 3.88 391 56,353 488,705 211,000
11/6/2014 0.85 2.22 4.32 484 89,750 05 0.34 0.37 031 649,836 161,131 317,000 106,000
11/7/2014 1.70 204 4.20 36.5 52,546 0.1 .15 555,846 298,000
11/8/2014 1.00 223 4.08 38.0 54,689 521,296 263,000
11/9/2014 1.06 216 4.08 24.6 64,180 0.06 532,843 233,000
11/10/2014 8.90 230 4.02 3590 50,449 486,890 247,600
11/11/2014 1034 2.04 3.80 39.2 56,469 478,918 231,000
13/12/2014 111 204 375 291 41,922 0.3 472,087 195,000
11/13/2014 9.52 2.05 Al1 338 8,755 0.25 0.48 488,939 258,000
11/14/2018 118 165 392 307 24,268 024 0.23 541,468 275,000
11/15/2014 05k 2.28 3.68 1230 40.5 58,310 501,225 225,000
11/16/2014 035 222 357 116.2 389 55983 0.06 508,086 269,000
11/17/2014 200 182 355 96.3 358 51,565 13 0.93 034 0.43 1,215,009 706,923 711,800 442,000
11/18/2018 0.27 142 401 7549 208 | partial Day 0.78 0.73 790,175 444,000
Maxmum 1992 69,750
Average 33,704
17,357

Minimun

Yellow shading represents weekend flows
Orange shading represents bad data

8lue shading represents instantanious maximum fiow rate on day noted,
Green shading represents typicat base flow ratefiow flaw

a7
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TABLE 4

STONY CREEK INTERCEPTOR MANHOLE 331

DATE Minflow | Maxtevel | MaxVel | MaxFow | Avgflow [ Totalflow | ENRah FAAWI, W | NoAA 'NOAA Nardstown -
{eom} {tnches} h/sec) {gpm} {gom) {gpm) P it Ps Flow Increase Germantawn PS Flaw increase
{inches] linches) {inchas} {inches} ()] {GPD) (GPD} 16PD)

91242014 000 192 108 972 253 | Portial Day 473452 195,000

9/13/2014 17.44 203 420 1079 639 92012 05 936 527,014 53,559 283,000

9f14/2004 2101 214 422 1194 55 34302 024 045 512,940 259,000

9/15/2014 2093 201 420 1057 500 86333 484,572 205,000

9/16/2014 2400 202 447 1069 582 LE3810° 0.25 0.03 91 0.08 497,329 12,557 255,000 49000

| 9/12/2014 2326 245 420 1210 574 |- w2689 472572 229,000
9/18/2014 2041 203 415 108.3 518 1. .:8320% 478,473 201,000
b 9/19/2014 1820 209 a1 114.0 555 0,024 421,206 250,000

9/20/2014 1859 206 432 1112 595 85008 468,058 236,000

9/21/2014 2139 216 421 1218 533 91120 501,212 214,000

92242014 16.96 236 411 167.0 311 116,745 0.05 871243 248,000

9/23/2m4 64.08 261 420 1731 1058 152,418 462,448 222,000

9/24)2014 39.28 234 410 1197 764 109,998 470,648 188,000

9/25/2014 2750 230 424 2373 23 132,845 075 0.27 0.24 0.36 625,809 155,161 346,000 158,000
9/26/2014 272 249 219 1583 798 118911 0.54 6.30 439,311 271,000

sj212014 81.70 27 422 1868 1267 182,442 494,807 213,000

9/28/2013 54.45 264 421 1774 129 162,552 430,642 253,000

9/29/2014 52.92 251 410 1609 320 132476 463,398 238,000

943041012 37.94 222 406 1283 765 110,336 467,074 151,000

10/1/2014 31.82 213 419 183 734 105,700 457,543 244,000

10/2/2014 13 201 414 106.7 537 91,781 446374 216,000

10/3/2014 2621 1.86 412 915 50.8 87574 455,963 183,000

10/4/2014 3747 238 424 157 763 109,919 05 0.39 019 0.27 564,948 108,985 302,000 115,000
30/5/2014 2607 204 427 1094 s 103,244 01 0.29 504,065 ) 263,000

10/6/2014 2547 2.02 420 1074 12 102,533 477,858 200,000

10072004 2164 209 419 146 635 an4R 0.04 0.03 456,188 246,000

10/3/2014 3516 200 420 1049 711 102,356 05 0.23 0.47 041 524,953 58,765 282,000 36000
10/9/2014 3119 219 409 1248 73 102,691 482231 208,000
1071072014 3210 206 a12 112 574 37,087 465,404 i 248,000
10/11/2004 24566 245 428 1539 094 152,202 0.75 04 0.42 0.52 724891 259,287 392,000 144,000
10/12/2004 7649 293 418 264 1430 205,904 0.01 0.08 017 562816 267,000
10/13/2004 80.18 279 411 1968 1404 201,765 507,700 273,000
10/142m4 39.82 247 406 157.2 963 138,728 0.04 002 480,872 252,000
10/15/3014 3109 230 431 371 812 116,985 1] 065 583,046 102,174 263,000 11,000
10/16/2024 5541 255 437 1665 uL2 160,080 a4 045 241 0.95 223,291 240,245 487,000 224,000
10/17/2014 4209 216 417 1219 784 112424 0.01 564,505 300,000
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TABLE4

STONY CREEK INTERCEPTOR MANHOLE 331

DATE Minflow | Maxlevel Max Vel Max Flow Avgflow | Total Flow EN Raln Gauge [z NOAA NOAA
{gpm} [inches} (fe/sec) {gpm) (gpm) {gpm) i PS FlowIncrease Germantown PS Flow Increase
(inches) finches) inches} {inches) {GeD) (GPD} lepo) i
10/18/2018. 3428 220 4198 1256 6.0 309,497 530,015 237,000
10/19/2014 3135 219 4.20 1250 63 109,589 515,220 259,000
10/20/2014 2531 206 416 111 629 90,561 475,544 234,000
10/21/2014 24.89 1.88 4.16 338 610 87,875 0.11 .08 473,570 399,000,
10/22/2014 43.19 237 421 1454 1.7 132,010 0.75 0.41 0.57 614,392 140,822 315,000 120,060
10/23/2003 75.27 243 425 1514 142 164472 0.17 0.28 0.61 703,718 383,000
10/24/2014 5080 228 429 1348 8639 125,093 0.1 0.08 562,005 264,000
20/25/2018 40,40 218 436 1207 74.9 107,838 529,195 288,000
10/26/201% 3188 209 4.28 139 748 107,759 526016 290,000
1072312014 2580 210 a3 1150 735 105,031 as1,228 216,000
10/28/2014 3428 205 431 103 706 101,599 500,342 260,000
10/29/2014 3084 201 427 106.1 68.6 100,233 01 0.05 475.668 -24,674 234,000 -26,600
10/30/2014 30.35 1.92 429 976 67.6 97,349 2.1 0.03 468,210 199,000
1073172014 2935 193 a2t 980 638 91,833 478,278 233,000
114142014 3821 254 426 1653 100.9 145324 0.7% 0.4s 038 028 775,982 297,704 407,000 174,000
11/2/2014 4393 228 427 1348 575 140364 0.21 0.48 636,645 314,000
11312018 36.71 203 40 10886 798 115012 530,614 280,000
13/4/2014 3721 201 416 1050 755 108,758 503,802 256,000
12/5/2014 33.77 213 421 1188 365 110,778 488,705 213,000
11/6/2044 3406 240 427 1483 102.1 347,087 0.5 0.34 037 031 649,836 163,131 317,000 106,000
11/7/2014 £3.31 210 414 1158 5.9 138,085 0.1 0.15 585,946 298,000
11/8/2014 4243 232 446 1388 ) 138,662 521,296 263,000
11/9/2014 5243 240 426 1484 1637 149,316 0.06 532,843 233,000
 11/10/2012 5193 227 422 1336 564 138,774 486,890 247,000
11/33/2014 53.93 224 423 1301 $6.2 138536 478,918 231,000
11/12/2004 5494 227 419 1340 97.2 139,544 043 472,087 185,000
11/13/2004 5204 258 A4 1694 e 153,877 0.25 018 488,939 258,000
11/14/2014 7212 245 427 1542 1153 165,969 i 0.24 0.23 541,468 275,000
131/15/2014 ] 5178 236 421 1433 1028 147,988 501,225 225,000
11/16/2014 49.81 238" 423 1464 1024 147,002 0.06 508,086 269,000
11/17/2014 78.42 410 5.46 i 184.8 280,444 13 993 034 0.43 1,215,009 706,923 711,000 442,000
11/18/2014 1406 180 422 | 1984 163.2 94,683 078 0.73 790,175 444,000
Maximun 405.5 280,484
Average 123,017 Average Flow eitminates flrst day, fast day
Minimum 80,024 Minimun flow eliminates first day,

Yellow shading represents weekend fiows
Orange shading represents bad data

Biue shading represents [nstantanious maximum flow rate on day noted.
Graen shading reprasents typlcal base flow ratefiow flow




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

EN Raln Gauge FAR Wings Field NOAA NOAA MH 378 MH 373 - DEER RUN MH 331 COMBINED FIMBERLAKE PS ACTUAL
Max Flow Total Flow Max Flow Total Flow Max Flow Total Flow fow Timbartake PSHow | Flowinceass | MINUSCOMBINED GERMANTOWN BS | Flow Increase
inches) {Inches) {inches} {Inches) {zpm] {zpd) (gom} {gpd} {zpra} fgpd) tapd) {GPD) {GPD) {= GERMANTOWN 1S} {GPD} GpD)
2439 68.3 287 972 artial day HVALUE) 473,452 HVALUE] 195,000
oS 036 2087 505 2,419 107.9 22012 283,162 527,011 53,559 243,849 283,000 88,000
0.24 2.45 2208 589 25,860 1194 34302 202,41, 512,940 270,799 269,000
3087 623 2242 484,572 . 217436 206,000
025 0.03 01 008 3090 230618 58.9 24,608 497,129 12,557, 158,093 255.000 49,000
3107 227181 73 23169 L 472,572 i 139,533 229,000
3412 302,013 54.0 21,650 ‘%};‘«%ﬁ? 478,473 71,475 201,000
3467 2192300 586 20,798 ’ 421,206 28048 250,000
3647 317,210 708 2513 458,058 39,650 236,000
509 340084 | 536 26,063 1218 91,120 457,267 501112 43,845 214,000
005 6 310724 621 25,226 1670 116745 452,695 471,249 18,551 213,000
329.7 230,708 3 734 152,418 100,770 462,448 61,678 222,000
202014 275 186372 108 157 109,998 313,770 470,648 156,878 188,000
| bf25/2014 0.5 0.27 0.24 036 3158 290,274 56.1 1373 132,845 443,443 625,809 1255,161 182,366 316,000 158,000
1282018 054 030 2514 203291 439 1584 14,911 336,403 499311 _ 162,908 271,000
23/2014 2581 198,853 468 1868 182442 404,101 434,807 90,706 213,008
5/28/2014 2581 206,325 £33 1772 162,552 198,754 @,éz 91,848 263,000
4972014 2399 180,045 583 1609 12456 | 332607 463,308 130,751 238,000
9/30/2014 713 183,994 586 1283 10,336 313,598 467,073 153,476 191,000
“10/1/2018 257 12,711 433 1183 105700 300,769 457,943 157,174 244,000
0202014 257.8 176,339 486 20022 1067 91,781 288,242 446,374 158,232 216,000
- 2344 179,759 425 20682 91§ &7574 288,016 455,963 167,947 183,000
10/4/2014 0s 0.39 019 027 3334 260,965 487 23,028 457 109,919 395322 564,948 108,985 169,626 302,000 119,000
10/5/2014 0.1 029 620 28,661 1093 353,283 ; 150,782 269,000
10/6/2014 76 26082 107.1 - bt 200,000
10242014 0.04 003 724 24677 146 - S 246,000
w3014 05 023 047 041 5.0 2,08 1045 seres b b; 282,000 36,000
10/9/2014 583 22121 (1298 S 208,000
107102014 550 25,506 012 . = 248,000
40/13/2014 075 04 042 052 734 30,457 1539 i 392,000 144,000
001272014 001 0.08 047 588 3331 2164 - 267,000
10/13/2014 724 26,968 196.8 273,000
10/13/2018 004 002 645 26,947 157.2 252000
10/35/2014 06 0.65 2% 28,733 w7 263,000 11,000
10/16/2014 04 046 11 095 543 31,198 1665 160,080 240,245 o 487,000 224,000
Naoj17s201 0.01 80 23,129 w19 g 309,000
10/1872004 588 27,959 1256
11011972014 647 29.222 1250
10/20/2014 7 31,735 Ly
2012172014 (X1} 0.08 657 31,713 938 .
30/2202014 075 a4t 057 816 39,732 1858 40822 319,000 120,000
‘5714»9&!&01(!&061%13)




TABLE 5

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

&

15 12081801 (1488180013)

Yeltow shading represents weekend flows
Orange shading reprasénts bad data

Blue shading represents instantanious maximum flow rate on day noted,
Green shading cepresents typica base flow rate/low flow

£ Raln Gauge |FAA Wings Fleld | NOAA NOAA MH 78 it 373 - DEER RUN MH 331 COMBINED TIMBERLAKE PS ACTUAL
M Flow Total Flow Max Flow Total Flow Max Flow Totat Flow oW Timberlake P5 Flow ] Flowincraase MINUS COMBINED GERMANTOWM PS | Flow Increasc
finches) Inches) inches) {inches) {gpm) lgem] Seed) 1 ) {gpd} (o) ]
017 0.28 0.61- 473 710 29698 1514 164,479
0.1 2.08 516 798 27,738 VT )
541 78 34,491 1207
1820 123,148 51 41,465 1139 107,759 212312 526,016 253,644 230,000
1920 152,479 767 28,657 250 106,031 287,167 487,228 200,061 215,000
1800 153,204 2165 38,656 1103 161,599 293,549 500,342 206,793 260,000
o1 0.05 2076 153,782 1265 48,870 1063 100233 | 302,385 475,668 24675 172,783 233,000 -26,000
0.1 0,08 2226 162,764 1133 43,754 376 97,349 301,867 468,210 165,343 199,000
1862 159,267 13L5 20670 980 91933 291,891 478,278 186,387 233,000
075 0.45 0.38 828 as7.2 328,102 w3 68,289 1653 145,328 51,715 775982 297,704 224,267 407,000 171,000
021 0.48 3297 310,161 438 67,255 134.8 140,364 512,780 636,645 118,865 314,000
33531 279,495 1454 59,002 1086 15012 453,508 530,614 77,106 289,000
263.9 $4,466 1060 108758 384,811 503,801 116,990 256,000
4285 56,353 1188 10,778 397,153 438,705 91,552 211,000
0.5 034 €37 031 4285 59,750 1483 147,067 533,424 649,836 161131 118412 317,000 106,000
0.1 915 2788 265,406 52546 1158 138,035 456,087 555945 99,899 298,000
3487 304,387 1367 oo 3458 1388 138,662 497,837 521,296 23459 263,000
9.06 3495 308,718 1206 64,130 1488 149315 522,214 532,843 10,629 233,000
359.3 296,725 138.9 50,889 1336 138774 485,948 486,896 942 247,000
m 56,369 1301 138536 452,836 473918 26,082 231,000
0.43 2010 a9 1340 139,944 ‘418,908 472,087 53,182 195,000
0.5 048 280,736 1207 48,755 1634 153,877 483,368 488,939 5571 258,000
31/14/3014 024 0.23 356,222 854 44,269 1542 165,969 66,460 541,468 -24,592 275,000
13/15/2014 47,242 1230 58,310 1433 147,988 553,540 501,225 52,315 225,000
11/16/2018 0.06 265,496 1162 55,983 147,002 468,481 508,086 39,605 269,000
13 093 034 043 83,497 963 51,585 280,844 815,526 1,215,009 _ 706,923 399,483 711,000 443,000
0.78 0.73 partiat day 7548 Partial Day 1984 94,683 Partial Day 790,175 #VALUE! 244,000
483,497 152 69,750 405.5 - 280,444 815,526 1,215,003 711,000
242,450 34704 123,017 401,725 535,200 267,765
121,980 17,357 80,028 242341 421,206 183,000




SECTION 4.0 :
CONCLUSIONS AND RECOMMENDATION

Conclusions

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 and/or 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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42 Recommendations

We recommend that the portable flow meters and Pump Station meters be checked and
calibrated and that Township persomnel 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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