APPENDIX J

~ BOROUGH OF EMMAUS CAPACITY ANALYSIS



FAANT VER
ENMGINEERING

. ASSOCIATES, I~NC.

20 C Snyder Lane
Ephrata, PA 17522-9101
(717) 721-7444
FAX (717) 721-7447

January 16, 2002

RECEIVED

Mr. Ross Benner

Engineers and Design Professionals JAN 2 2 2001
1555 Bustard Road, Suite 50T ' ,
PO Box 304 SCHOOR DEPALMA INC.
Kulpsville, PA 19443-0304 ' KULPSVILLE

RE:  Upper Milford Township Act 537 Update
Project No. ES 00-14

Dear Mr. Benner:

Enclosed is a draft copy of the report investigating the option of Upper Milford Township
discharging flow from 204 EDU’s into the Emmaus Borough sanitary sewer system at manhole
C223 on Pennsylvania Avenue.

In preparihg the report, we included historical flow data, portable metering data, internal
televisual inspection results and infiltration study results to present a comprehensive review of
the Emmaus Borough option. ) :

Feel free to comment and edit the report as necessary. Since this is a draft copy, please do net
distribute copies. After receiving any comments and or corrections from your review, we will

formally issue the report to the Borough, Upper Milford Township and DEP.

If you have any questions or require additional information please do not hesitate to call our
office. '
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BRAST

In order to determine the ultimate capacity of the system discharging into metering station No. 4,
historical data from the meter was used. See exhibit A. '

Existing Conditions

Using the data from metering station No. 4 for 1998, 1999 and 2000 it was determined that the
average daily flow for the 3 year period was 649,058 gallons per day, and the average daily wet
weather flow was 1,127,367 gallons per day as shown in figure 1. The total EDU count within
the metering station No. 4 dramage basin was approximately 2,702 EDU’s.

Using the above ﬁgures the average daily flow per EDU in the metering station No 4 drainage
basin calculates to approximately.240 gallons and the average daily wet weather flow 420
gallons.

Figure 1 .
Data for Meter 4 Drainage Basin
Daily Flow
Year Total Flow Average Daily Flow Average Flow/EDU
(Gallons) (Gallons) (Gallons/Day)
1998 248,585,000 681,055 252
1999 223,226,000 611,578 226
2000 ‘238,907,400 654,541 242
~ Average 649,058 240
Wet Weather Flow
Year Total Flow Average Daily Flow Average Flow/EDU
(Gallons) {Gallons) (Gallons/Day)
1998 6,088,000 1,014,667 376
1999 12,240,000 1,020,000 " 378
2000 15,493,000 1,291,083 478
Average 1,127,367 C 417

To further isolate the metering station No. 4 drainage basin, portable meters were placed in

manholes C242, C286, and C294, as shown in exhibit B.

As shown in figure 2, the average daily flow for these locations was 76,700 gallons, 197,000
gallons and 282,000 gallons, respectively. Average daily wet weather flow was 135,600 gallons

329,000 gallons and 470,000 gallons, respectively.

Figure 2
Portable Meter Data
MH. No. Average Daily Flow Wet Weather Flow
(Gallons) (Gallons)
C242 76,700 135,600
C286 197,000 329,000
C294 282,000 470,000
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| " To determine the total number of EDU’s (including 'cbmmercial) discharging into each of the
i metering manholes noted above, the Borough of Emmaus conducted a house count. As shown in -
figure 3, there are presently 202 EDU’s discharging into MH C242, 470 into manhole C286, and

E 806 into manhole C294.
’ i
‘ Figure 3
. EDU Computation
i .
! Meter Location | Existing EDU’s | Proposed EDU’s Total EDU’s
i ‘MH. C242 202 224 426 -
¥ ' MH. C286 470 224 694
MH. C294 806 224 1030
i/ Based on data presented in figures 2 and 3, the existing average daily flow per EDU discharging

into manhole C242 is 350 gallons; into manhole C286 is 420 gallons, and into manhole C294 is
. 380 gallons. The existing average daily wet weather flow per EDU is respectively 5 83 gallons,
i 700 gallons and 670 gallons. These figures are shown in figure 4.

o Figure 4
4 ' Existing Flow Per EDU
& A e
MH. No. Existing EDU’s | Average Daily EDU Average wet weather
: ' ' ' Flow EDU Flow
{Gallons) (Gallons)
C242 202 “« 380 670
C286 470 420 700
C294 806 350 583
y Since the average daily flow, both normal and wet weather, for the portable meter location at

manhole C286 is higher than the averages calculated for the entire metering station No. 4
drainage basin, these rates will be used for all further analysis. That is, 420 gallons/day/EDU for
J the average daily flow and 700 gallons/day/EDU for the average daily wet weather flow.

‘ Analyzing each manhole section between manhole C242 and manhole C294, using as-built

j slopes, sizes, number of existing EDU’s discharging, and allowing a 25% buffer for the
remaining capacity, the manhole run C293 to C294 appears to be the most restrictive. For all of
the runs analyzed, see figure 5.

! Figure 5
Manhole Section Analysis-Existing
‘ MH Section | Size | Design | Existing Wet Weather | 25% Buffer | Remaining | Additional
Flow | EDU’s | (700g/EDU) Flow Allowable
‘ | | (n) | (mgd) _ (mgd) (mgd) (mgd) EDU’s
J C242-C243 | 8 | 0491 | 202 0,141 0.08% 0.962 374
| Co43-C252 | 8" | 0491 | 216 0.151 0.085 0.255 364
[C252C286 | 8 | 0.737 470 0329 0.102 0.306 457
i C286-C288 | 8~ 0.737 470 0.329 0.102 0.306 437
C288-C291 8 0.840 | 554 0.388 0.113 0.339 484
C291-C292 g8 0.932 " 638 0.447 0.121 0.364 520
Y C292-C293 107 0.775 722 0.505 0.068 . 0.202 289
C293-C294 10™ 0.775 806 0.564 0.053 | . 0.158 226

2



To further evaluate the subsystem drammg into manhole C294, a nighttime infiltration study was
performed to determine and verify infiltration into the system, as well as an intemal televisual
inspection of manhole runs C291 to C222 inclusive.

The nighttime infiltration study was performed in April of 2001 and the instantaneous flow
readings indicated approximately 50,000 to 60, 000 gallons/day of infiltration within the
subsystem. ,

The internal televisual inspection of the manhole runs C291 to C222 inclusive were done in July
of 2001. Particular attention was given to the condition of the 10-inch VCP between manhole
C292 and C222 since there was evidence of surchargmg in the upstream manholes and verbal
recollections of Borough personnel.

Although, there were no structural failures such as cracked pipe, broken joints or pieces missing,
there is visual evidence of a substantial number of sags within the 10-inch pipe. These sags range
in depth from 1-inch to at least 4~1nches The field sheets for this televisual mspectlon are
presented in exhibit C.

Proposed Upper Milford Expansion

Upper Milford Township is proposing to connect approximately 204 EDU’s into the Borough
system at manhole C223 on Pennsylvania Avenue. In addition, the Borough has projected a need
for an additional 20 EDU’s, making a total of 224 proposed EDU’s discharging into the metering
station No. 4 drainage basin via manhole C242, C286 and C294. :

Looking at figure 6, it can be seen that the manhole_éection C293 to C294 will only have a future
capacity of 2 EDU’s after the addition of the 224 EDU’s while the manhole section €243 to
€252, which is upstream and the second restrictive section, has capacity for 140 future EDU’s.

Figure 6 _
Manhole Section Analysis — Proposed
MH Section Size Proposed = | . Remaining Total EDU’s
4 ' ' Additional * Capacity Left
(In) : EDU’s (EDU’s) For Future
C242-C243 8 224 : 374 150
C243-C252 b 224 364 . 140
- (C252-C286 8” 224 437 . 213
C286-C288 8” 224 437 » 213
C288-C291 8” 224 484 260
C291-C292 8” 224 520 _ . 296
~ C292-C293 100 ] 224 289 65
C293-C294 10 724 226 2




Ogtions

Based on all of the data presented, we will now explore the péssible-options to address the
situation.

I.

No-action altemnative.

Allow Upper Milford Township to connect to the Borough’s system, make 1o attempt to
improve the capacity of the lower section of the subsystem, and hope no surcharging or
overflow conditions occur. :

Force Upper Milford Township to convey their flow via another route outside of the
Borough, possibly requiring construction of pump station(s).

Conduct an Infiltration and Inflow rehabilitation program to reduce the Infiltration and
Inflow within the contributing area to obtain the needed capacity.

Using the 1990 Census, the Borough of Emmaus had an average household size of 2.38
people and 5717 people living in the meter 4 drainage basin. Using EPA analysis
developed in 1991, there is excessive infiltration when the tlow exceeds 120 gpcd. These |
figures show that infiltration within this area should not exceed 290 gpd per EDU and

655 gpd per EDU for inflow. ‘

With this in mind, the average daily flow per EDU at manhole C294 was 350 gallons and
the average daily wet weather flow per EDU at manhole C294 was 583 gallons. -

With approximately 29,000 linear feet of sewer mains within the area draining into MH.
C294 and using a cost of $5.50 per linear feet for internal televising, air testing and
grouting. The cost of internal rehabilitation would be approximately $160,000.00 and
would not include any external repairs.

Replace the existing 10-inch VCP pipe (approximately 975 ) with 12-inch PVC pipe to

increase the capacity by either pipe bursting or conventional trench excavating.

With pipe bursting, there is the need to excavate insertion pits for the process. There will
be approximately seven (7) lateral connections that must also be excavated to physically
connect the lateral to the new pipe. The pits and lateral connection. pits will be in grass
areas, and the paved roadways. Depth of the pits will vary from 8 feet to 15 feet. Since
there are sags in the existing 10-inch line, there is a strong possibility there will be sags in
the new 12-inch replacement line using pipe bursting construction methods.

The cost of replacing the entire 975 feet of the existing 10-inch VCP pipe by
conventional trenching methods would likely be prohibitive. The fact that the line crosses
under Cedar Crest Boulevard, that pavmgblocks were used for roadway paving in one
area of the apartment complex, and also the fact that there 1s arather large carport built
over the line downstream of manhole C293, increase the cost of the project. It is
estimated that the project cost for this bypass would be approximately $223,000.00 as
shown in exhibit D. '



‘ 4. Construct a 12-inch PVC pipe bypass to increase capacity.

o Construct a 12-inch bypass from manhole C291 to manhole C302B, following Leiberts
Creek and Cedar Crest Boulevard as shown on Exhibit E. The location of the line would
: "be in grass.and some scrub tree areas. There are no roads to cross and only one stream
; crossing to construct. The capacity of the 12-inch line at minimum grade would be
3 approximately 1.079 mgd. or 1,540 EDU’s using 700gpd/EDU. It is estimated that the
g project cost for this bypass would be approximately $166,000.00 as shown in exhibit F.
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