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March 07, 2019

Richard Taylor, Laboratory Manager
Valley Forge Sewer Authority
333 Pawling Road
Phoenixville, PA 19460

RE: Easttown Township
2018 Chapter 94 Report
ARRO #5080.82

Dear Mr. Taylor:

West Chester Office

1450 E. Boot Road

Bldg. 100-B

VvesfCnester, PA i38O

0610.495.2118

M 484.995.7137

On behalf of our client, Easttown Municipal Authority, please find enclosed the Authority's
2018 Annual Report for inclusion within the 2018 VFSA Chapter 94 Report. We trust that you

) will find the enclosed information satisfactory.

As always, if you have any questions or require any additional information, please feel free to
contact me via email at brady.flahaflyarrocnsu1ting.com or telephone at 610.495.2118.

Sincerely,

Brady &i1aharPE. 7'25
ARRO Consulting, Inc., Easttown Municipal Authority Engineer

BLF:car

Enclosure

c: Donald C. Curley, Administrator - Easttown Municipal Authority (w/ end.)

Corporate Headquarters 108 West Airport Road Lititz, PA 17543

T 717.569.7021  F 717.560.0577 . www.thearrogroup.com OUT IN FRONT '
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1. INTRODUCTION

This Municipal Wasteload Management Annual Report is prepared in accordance with

the Pennsylvania Department of Environmental Protection (Department) Chapter 94 for

the Easttown Municipal Authority sewerage collection and conveyance system tributary

to the Valley Forge Sewer Authority Wastewater Treatment Plant.

Easttown Municipal Authority (Authority) owns the sanitary sewer collection and

conveyance systems within Easttown Township under Water Quality Management Permit

No. 1503401. Easttown Township operates and maintains the facilities.

The sanitary sewer collection system is comprised of approximately 1673 manholes and

327,035 lineal feet of gravity sewer. There are approximately 2846 residential homes and

322 small businesses connected to the collection system. The conveyance systems are

comprised of twelve (12) sewage pump stations with approximately 39,974 lineal feet of

force main.

The Authority sanitary sewer collection system provides for collection of domestic

sewage from Easttown Township, a suburban residential area encompassing several

watersheds. Wastewater from each of these watersheds flows by gravity to one of twelve

pumping stations, which ultimately convey the wastewater to a wastewater treatment

plant operated by the Valley Forge Sewer Authority via the Aqua Resources, Inc.'s Valley

Creek Trunk Sewer (VCTS) collection system. There is a small portion of the system,

consisting of approximately 50 homes in the Valley Forge Road area that drains through

the Tredyifrin Township collection system into the Radnor-Haverford-Marple Authority

system. There is also a small portion of the system, comprised of approximately 177.4

EDUs, that drains through Tredyifrin Township to Upper Merion Township's Trout Run

Water Pollution Control Center.

2. HYDRAULIC LOADINGS

Sewage flow from the Authority system is measured at three pumping stations, Berwyn,

Daylesford and Saybrook, which each convey wastewater directly into the Tredyffrmn

Township collection system.

:
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Exhibit 'A' contains a summary of Easttown total monthly flow to VFSA for 2018 and

the previous 4 years, along with the 2018 monthly rainfall. The 2018 monthly flow and

rainfall is charted in Exhibit 'E'.

During 2018 the measured sewage flow from the Authority sewer system averaged

1,340,600 gallons -per -day. This represents an increase of approximately 431,498

gallons -per -day versus 2017 flows. The higher than normal flow is attributed to the

excessive rainfall recorded in 2018. In 2018 a total of 71.13 inches of rain was recorded

- at USGS Site 01473169 Valley Creek near Valley Forge, PA, as compared to the yearly

average of 44.87 inches of rain recorded from 2010 to 2017.

3. 5 -YEAR HYDRAULiC AND ORGANIC LOADING PROJECTIONS

The total number of EDUs connected at the end of 2018 was 3841.7, which produced an

average annual flow of 1.341 MGD and 349.0 gpd/EDU.

-. -. The number of EDUs and total average daily flow over the next five (5) years are both

projected to increase as follows:

Addttionai# ofED Us Total if of ED Us Total Flow IMGD) *

Actual 2018 37.0 3,841.7 1.341

Projected 2019 45.0 3,886.7 1.356

Projected 2020 45.0 3,931.7 1.372

Projected 2021 45.0 3,976.7 1.388

Projected 2022 45.0 4,021.7 1.403

Projected 2023 45.0 4,066.7 1.419

* Projected flows are based on 2018 average gpd/EDU.

I The increase in the number of connections was derived by interpolation of the Year 2040

Easttown Projected Flow, specified as 1.686 MGD, which is contained in the Act 537

Supplement for Wilson Road Force Main, Table 3-3, Average Daily Wastewater Flow

Projections.

A summary of the EDUs, flows and organic loadings over the last five years and those

projected for the next five years, along with graphs depicting the past and projected flows

and loadings, are included in Exhibit 'B'. The 2018 average annual loading was

2



estimated to be 2,516 lbs/day based on an assumed BOD5 concentration of 225 mg/I.

The maximum 1 -month loading was estimated to be 3,336 lbs/day. The average 5 -year

ratio organic peaking factor is 1.41.

'1 4. SEWER EXTENSIONS

There was one sewer extension in 2018, which was constructed in the Berwyn Pump

Station drainage area.

Exhibit 'C' contains an updated Easttown Township Approved and Projected EDU map

and an accompanying tracking list for the sanitary sewer system. EDUs are tracked by

both Authority pump station drainage area and unmetered drainage area to the Valley

Forge Sewer Authority wastewater treatment plant, by unmetered drainage area to the

Radnor-Haverford-Marple Sewer Authority wastewater treatment plant and by unmetered

drainage area to the Upper Merion Township Trout Run water pollution control plant.

There are currently 4,098.2 EDUs connected to the Easttown Township sanitary sewer

system with 5,146 projected to be connected by 2040. The tracking list and map is

-
updated periodically as requests for connections are made and the Department approves

EDUs.

5. PROGRAM FOR SANITARY SEWER MOMTORThG MAINTENANCE, AND

REPAIR

The sewer system is maintained by the Township Sewer Crew. The basic operation force

consists of one (1) Crew Chief, and three (3) Pump Station Operators. This group is

responsible for routine sewer and pump station maintenance and repairs. The Sewer

Crew personnel on a daily basis check all pump stations with various readings and

notations made for each station as well as conditions and status of major operational

components. Each pump station is equipped with various alarms and an automatic dialer

to notify Sewer Crew personnel in the event of an equipment malfunction or an unusual

system condition. The Sewer Crew also has computer software installed at the Municipal

Garage and at the Crew Chief's home that allow real-time monitoring of each pump

3
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station. Additionally, a weekly "on -call" rotation is in place whereby two of the four -man

crew is available at any given time to handle emergency situations.

The Township contracts with Municipal Maintenance Company (MMC) to provide

monthly detailed inspections of each station within the system. MMC generates a report

detailing specific conditions and suggested corrective measures. Township personnel

fonnulate a plan to perform the necessary maintenance and repair, either in-house or

contracted services. All necessary repairs are made in a timely manner.

6. CONDITION OF THE SEWER SYSTEM

During 2018 one sanitary sewer overflow event was reported within the Authority's

collection system.

A total of 4.25 inches of rain fell over June 10 and June 11, 2018. On June lithe

sewer crew arrived at the Berwyn Pump Station after receiving a high water

alarm. The crew found the wet well at extreme high level condition and sewage

was emanating from manhole #1267A adjacent to the pump station. After the rain

lessened the pump station was able to maintain the incoming flow normally.

The Authority has televised certain portions of the sanitary sewer system in the Berwyn,

Daylesford, Devon Hunt, Exeter, Millbrook, Newtown, Pinecroft, Saybrook and Spring

Knoll Pump Station drainage areas. From 2012 through 2018 approximately 79,369 ft. of

sanitary sewer has been televised. The televising found 80 pipe segment defects, 72

lateral defects and 23 mathole defects that were allowing or had potential to allow

infiltration into the sanitary sewer system. Inflow/Infiltration (111) mitigation repair

activities to correct defects found during the televising were started in July 2011 and

continued through 2018.

During 2018 the Daylesford drainage area was designated for 111 investigation. Sewer

crew staff conducted night flow metering in select matholes to identify sewer areas of 111

concern. Based on the metering observation data a contractor was engaged to televise

portions of the sewer. Based on results of the televising the contractor grout -repaired

pipe joints in approximately 1,150 LF of sewer, installed one mechanical seal, and grout -
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injected five manholes. The Township estimated a reduction of 836,000 gallons per year

of infiltration was removed from the Daylesford drainage area. The Township will

conduct 111 investigations and repair work within portions of the whole sewer system as it

sees the need through 2019.

During 2018 the Tredyffrmn Township Municipal Authority sold the VCTS to Aqua

Resources, Inc. Easttown, as a participant in the Valley Creek Trunk Sewer Asset

Purchase Agreement, was accorded a portion of the sale proceeds. Some of the proceeds

are being used to fund the Argyle Road Sewer Replacement project in 2019 after it was

found by Authority operating personnel that certain manholes and sewer piping in Argyle

Road downstream of The Greens Pump Station were highly deteriorated.

7. SEWAGE PUMPING STATIONS

The Township operates twelve (12) pumping stations owned by the Municipal Authority.

All pumping stations are equipped with magnetic flow meters that measure the flows.

Exhibit 'D' contains the 2018 flow information for each pump station.

During 2018 no overflow event was reported at any of the Authority pumping stations.

i However, on December 26, 2018, an existing clamp on the Berwyn Pump Station's

buried 14 -inch AC force main pipe broke and allowed wastewater to leak from the break.

The pump station was taken offline while ckmp was removed and replaced, then the

pump station was placed back online.

During 2017 the Daylesford Pump Station upgrade construction was completed. The

station's Sharps Woods Gravity and Force Main Replacement project was restarted at the

end of 2018 and is expected to be put out to bid in 2019.

As a result of completed and planned 111 reduction work it is anticipated that there will be

no need to upgrade or expand the Saybrook Pump Station.

5



8. PUMPING STATION FLOW DU1JNG MAJOR STORM EVENTS

The Depaitment requires Chapter 94 reports to include a discussion of metered flow data

for the collection and conveyance systems, specifically during major storm events (greater

than 1.0 inch of rain).

Exhibit 'F' contains a summary of Easttown total monthly flow versus rainfall to VFSA

from its three major pump stations - Berwyn, Daylesford and Saybrook - and also the

charts of the monthly and average yearly flow for these pump stations.

Exhibit 'G' contains a summary of monthly flow versus rainfall at the nine (9) small

metered satellite pump stations - Berwyn Estates, Devon Hunt, Exeter, Fox Creek,

Millbrook, Newtown, Pinecroft, Spring Knoll, and The Greens - and also the charts of

the monthly and average yearly flow for these pump stations.

Exhibit 'H' contains a summary of the rainfall and the metered flows at all twelve (12) of

the Authority's pump stations for the twenty-five (25) days in 2018 where rain fell more

than 1 -inch plus in a 24 -hour period. The charts in Exhibits 'I' and 'J' were developed

from this data.

Exhibit 'I' contains a chart for the Berwyn, Daylesford, and Saybrook Pump Stations

during the twenty-five (25) rain events. As related to yearly average flow, the peaking

factors for the three pump station meters during the rain events are as follows:

Pump Station Yearly Avg. Flow Rain Events Peaking Factor
(MGD) Average

Berywn 0.836 2.43 1.42

Daylesford 0.303 2.01 1.22

Saybrook 0.115 1.56 1.12

In conclusion, the peaking factors for Berwyn, Daylesford and Saybrook Pump Stations

during the high rain event are within the Department's current peaking factor guidelines.

However, as part of its CMP program, the Authority will continue to actively pursue I/I in

the drainage areas of contributing upstream pump stations to Berwyn Pump Station,

especially Devon Hunt and Exeter.
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Exhibit 'J' contains the charts of peak rain event flows at the nine (9) small metered

sateffite pump stations - Berwyn Estates, Devon Hunt, Exeter, Fox Creek, Milibrook,

Newtown, Pinecroft, Spring Knoll, and The Greens. As related to yearly average flow,

the peaking factors for the nine (9) pump stations during the rain events are as follows:

Pump Station Yearly Avg. Flow Rain Events Peaking Factor
(MGD) Average

Berwyn Estates 0.007 1.38 1.09

Devon Hunt 0.072 2.19 1.40

Exeter 0.009 3.49 1.56

Fox Creek 0.012 2.86 1.53

Milibrook 0.004 1.54 1.08

Newtown 0.157 3.18 1.63

Pinecroft 0.003 2.11 1.41

Spring Knoll 0.043 3.00 1.54

The Greens 0.019 1.56 1.22

Based on the 2018 flow meter readings and the preceding rain event peaking factors, the

current 4.19 peaking factor is sufficient for Millbrook and the station is not considered by

the Authority for upgrade to meet current peaking factor guidance.

The peaking factor of 2.86 experienced at Fox Creek, also a station not considered by the

Authority for upgrade, is believed to be caused by high flow from its contributing

upstream pump station, Pinecroft, which has a peaking factor of 2.11.

INDUSTRIAL WASTES

There are no known industrial waste dischargers within Easttown Township.

CORRECTIVE ACTION PLAN

The Department mandated the Authority to develop a CMP/CAP in December 2010.

ARRO Consulting, Inc. prepared a Capacity Management Plan (CMP) and an associated

Strategic 111 Reduction Plan, which collectively makes up the Corrective Action Plan

(CAP) that sets forth the actions the Authority would take over the next five years to

reduce overloads and provide additional capacity in its sanitary sewer system. The

CAP/CMP that was submitted to PADEP by transmittal letter dated February 10, 2011
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13
and, after minor revisions, was approved by PADEP by letter, dated October 25, 2011.

Quarterly updates are submitted to the Department. The first quarterly update was

submitted in January 2012.

All of Easttown' s CAP milestone work within the Berwyn Pump Station and Saybrook

Pump Station drainage areas is complete. The Valley Creek Trunk Sewer gravity system

upgrade in Tredyifrin Township and the Wilson Road Force Main Rehabilitation, into

which flow the effluent from Berywn Pump Station and Saybrook Pump Station, are also

complete. However, PADEP has still not granted the Township authorization to allow

any of the recently upgraded pump stations to pump at full design peak flow capacity.

The Daylesford Pump Station upgrade construction is complete. The station's Sharps

Woods Gravity and Force Main Replacement project was restarted at the end of 2018 and

is expected to be put out to bid in 2019. The Authority will continue its CAP work and

continue managing capacity within the Daylesford Pump Station drainage area.

J 11. CALIBRATION REPORTS

The flow meters at Berwyn, Daylesford and Saybrook Pump Stations were calibrated

during 2018. Copies of the calibration reports are included in Exhibit 'K'.
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Exhibit A

Easttown Municipal Authority

Past & Present Hydraulic Loadin' Data

Table 1
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Exhibit B

Easttown Municipal Authority

Past, Present & Projected

ED Us, Flows and Organic Loadings

Table 2 & Table 3 and Graph 1 & Graph 2
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EASTFOWN TOWNSHIP
APPROVED and PROJECTED EDU TRACKING LIST.

Map DnV.lopmofll Dsvelopmerd Development Total 101.1 EDUe Approved EDU.

ID N.m. Addr800 Te6 EDUe Cornootod Abr..dy COnfl.oted
Putool Aç,peorod ThyuetI Ties 2958

Bmmyfl Ea4IIeoPomep5l.ItDr*o914Je. 45.00 ROD
0.05

MbO.IIonOOoo EDU.

Derwyn PompSl.tlonDr.ln.99859. 1,532.20 4.00

M 000465 0000y 49900. (222 WalwIoo Ad) 220 NorldoyAvootto 55-3.44.4 5.00 4.00

N Ooolhoo.e Rooll 05400 (222 Waterloo Ad) 216 WOl.r)oO Rood 65-00.64.6 1.00 000

N Boolhorme AsoIly 0550v. (222 Waterloo Ad) 210 Nuth)ey P.vere,e 05-00.64.6 1.00 0.00

N SD 490IGnrnbach 207S. Wolo.loo Rood 50-34-70.1 .50 0.00

U Devise Lelvno,rn & Oord,ow Holder WcodnAomo 55-2L.175 1.22 0.00

W EondAoe.Oove&prrrenl.LLC 4MMlendAvo. 55-20-43 8000 000

- JoIn, 6 PoIrlolo lrrrbe.I 2516 Chlldrenly Troot 1060 Neo,lown Rood 66.5-30 10.00 0.00

Sloruthoven Horrree OonroIrong) 216 Prenolo AOOnun 55-26-107 12.00 0.00

- Ted Sobby 26 So,dh FoIrfiold 55-34-23 1.00 0.00

Bison Head Po85ors 749 FIrel Aoenue 65 -2L -r23 1.00 0.00

Pordy Invosirnenl Po.loeto. LP. 218 OerkloyAvenoo 56-3.1.64.5 .00 0.00

DorM & 5 -teen Botrrilor 200 Chttrvh Road 55-66-73 1.00 0.00

Ko.ch Plopotty 501 S. Wetorlvo Rood 56-3P-5 1.00 0.00

- Lude While LLC 729 FOol Autnut 65 -2L -13R.1 200 0.00

005gell Ptopetty 5000. Woledoo Road 50-3-54 4.00 0.00

- PrOjeoledlPetenhlal: ServO,, Vilope )Molr O 50 Pdve Avenr,o 55-20-10

Praj.Oted)Patentlsl: Fritz Lornbor 631 La8aaeIwAQer 55-25-5

- Prejooledlpet.nOoI: Hondote Rodeoelopmont 576 Lonoeoler Avont.o 55.25-42

Projeotedlpotenoal: Other Conn0060no
t,5s0.Iofleo,Js EDUS

Derby Pomp Bl.tlen 5,510.99 Ares 136.50 0.00

Pro)eoleWPolenhloI Cor9leolloro 120.17 000

b600eBaflevoo E000

D.ybooterd PoreS SlOtlon D,.10058 500. 65640 0.00

- KoHy GrOW Btddero, InS. 22910. Vsdoyflovd 54-04-0009 400 0.00

MoSor Lord Oovnloprrrerl 616 Loopwd Rood 55-4.55 1.50 0.00

Moser Lend Dovaloprrrerl 616 Looporrt Rood 56-4.55 1.00 0.00

RotrrPropeoy S4OMonl.Lono 65-4-06.7 1.00 0.00

Pro(eoted/PoIenhIoI Corvreolloro
Misvesonootto EDUC

Devee lionS Pomp Sl.tloe Dr.In.9e An.. 186.10 0.00

9 LeodlShbdMelon l2000ulhsevonAven0o 55-3-63.1 2,00 0.00

ProJeotedlpolenitat Con,reotloee
l,S000llove000 EDU5

58.1cr Pomp Bt.tIae Dr.InoOs Are. 35.20 4.00

D 1-151 C0otorrr Ilonree 586 Walplso 6.50.. 65-3-43 0.00 4.00

I Key.. 393 Churoh Rood 65-5-55 '8.00 000

ProjeotodlPotentlel CorotevIlono
Mboetaoev4e EDUs

P00 Cmek Pomp BtMIoe Drale.9.Aose 44.60 0,00

Pro)oot.dlPotenlIaI CoOrovlloro
t,iteOoNon00ue EDUs

MItbrOOkPompSt.tloe Dosleege Ave. 36.00 0,00

ProJooleWPotenlieI Cor00vtlono
0.00

M'ooelov0000 EDUS

N.WtaNe Pomp SlelIoe Dr.Ie.go Ave. 383.80 6.00

A 004111 Leopard Rood yssovlotee' 1.00 5.00

lirrr ond CoDe Veolo 12200. Leopold Rd 55-4-115,00 1.00 1.00

Projeotod/Potertol Cotorevllono
- Ml000tzn0000 EDUo

Pleosrolt Pomp Slel)oe Dl.lea9e Ar.. 16,00 1,00

W9onr 6 Kathy Cmger 2040 Botton000d Rd 55-4-154,1 1.00 1.00

Projenlodlpolontat Comtenllono
hdovoVaoeouo EDUe

Seybrook Pomp 51.1105 Dm10.5. AoOa 920.10 0,00

T 0Joeeemrdr NiovIne 45 WahoO Av. 65-2L.20 200 0.00

Mo.yNloOn llo5Sogorlovm500d 55-2.143 3.00 0.00

Projool.dlPotent!el: Seneonl-fomoo 6 Droelopmorll 85 Loopo,d 0,004 55-2L-1 I

Projeotod/PolenlIal Coreleollorro
MItOolao.vuo EDU.

Spring Keoll Pomp 91.IIor Dm.Ie.ge Ave. 220.00 0.00

Joho&PokloIeIn,bool 101SNowlotntlRd 50.5.30 1200 0.00

Ptojooled'PolenIIoI Corotootlom
MsO.Ienoous E000

TheGreer.PompSt.t10eDm.Irogedr.. 185.00 0.00

Projeotodtyotentlol Corrtoollom
tolisoolloroous EDUS

SODA Un.lisarod Oirplmhegp do..
112.00 0,00

F petorklojo,oe 435ConoelogoRood 65-26-49 1.00 0.00

- 01,806 8orrr Pooh Rood 200 0.00

Projeotodlyotenhlel ComoreottooO
tolis0019r000s EDUS

VFSAT0tOIEDU0 230.17 3,841.10 16.00

WMM.lomdEDUoe 3,500.20 15,06

VFSA Ume.t.r.d EDUe n 247.50 0.00

ANN Onmel.r.d Dm10.5. Ar.. 00_to

ProJeolod'Pot.nlIoI Corflootono
to9eoelen000s EOOs

flHUlt,o..bome49450lN4alD0.. 005 95.10

Troot Roe Oemelered Drelnage Am. 17640

ProJ.olodlPotenloI Comoreoltono
- t,5.oel000oos EDUS

Trout Ron Urmetoned Sobtotol EDO. 0.00 176,40

Grand Total EDUs = 230.17 4,09020

Segeutlal SOUt Total Pol.fltlel Tolol
Sesamolbd 0055. Cotre.et.6 EDU.

0.00

57.00 204,58 341.64 1,673.74

1,00
1,00
1,00
1,00
1.00

80.00
10,00
10,00
1,00
1.00
8,00
1,00
1.00
3,00
4,00

2.00
75.00
25.00

1 57, 24

11,10

4.05 109,22 202,23 338,12

4.00 14.00
18522

7.00 151,00 154,80 82320
4.00
1,00
1,00
1,00

6300
50 .00

3.00 91,00 94.00 280.10

3,00
91.00
0.00

5,00 4,00 9.00 40,20

4.00
1,00

4.00
0.00

0,00 0,00 0.00 44,60

0.00 0.00
0.00

0,00 0,00 0.00 36.00

0.00 0.00
0.00

4,00 47.00 81.00 444,60

4.00
0,00

4300
4.00

0.00 0,00 0.00 16.00

0,00
0.00
0.00

500 65,04 60.04 301.04

2,00
3.00

05.00
30.94
0.00

12,00 24,00 38.00 296.00

12.00

6.00
1600

0,00 53,55 13.00 520.00

0.00 13.00
0,00

3,00 0,60 12.05 124,80

1.00 0.00

2.00 0.00
4.00
5,65

10050 893,15 953.15 4.83485
5300 604,20 777.28

7.00 208.97 216.07

0.00 3.00 300 03.80

0.00 3.00
0.00

0.50 0,00 0.00 9310

0,00 2,00 2.00 178.40

0.00 2.00
0.00

0,00 0.00 0,00 178.40

100.00 693.15 99315 5,09635


