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NOTES:

1. AERIAL IMAGERY BASE WAS OBTAINED FROM U.S. GEOLOGICAL SURVEY HIGH RESOLUTION ORTHOIMAGES OF PENNSYLVANIA, 2010.

2. CONTOUR DATA OBTAINED FROM THE PAMAP PROGRAM TOPOGRAPHIC CONTOURS OF PENNSYLVANIA, PA DEPARTMENT OF

CONSERVATION AND NATURAL RESOURCES.  CONTOURS WERE DERIVED FROM PAMAP LIDAR DATA COLLECTED IN 2008. FOR THE

PURPOSES OF CLARITY, ONLY 10 FOOT INTERVAL CONTOURS ARE SHOWN ON THIS MAP.

3. MONITORING WELL LOCATIONS SHOWN ON THIS PLAN WERE FIELD SURVEYED BY BARRY ISETT & ASSOCIATES ON APRIL 26, 2016.

4. LEACHATE COLLECTION SYSTEM GAS VENT LOCATIONS SHOWN ON THIS PLAN WERE LOCATED IN THE FIELD USING GPS BY O'BRIEN &

GERE.

5. PVC AND ASPHALT LINED AREAS OF THE LANDFILL SHOWN ARE APPROXIMATE AND ARE BASED ON THE LINER PERIMETERS SHOWN

ON THE 'CLOSURE PLAN FOR BOYERTOWN SANITARY DISPOSAL, CO. SANITARY LANDFILL' (CLOSURE PLAN) DRAWINGS PREPARED BY

AGES, DATED AUGUST 1983.

6. LEACHATE COLLECTION SYSTEM PIPING LAYOUTS SHOWN ARE APPROXIMATE AND ARE BASED ON THE CLOSURE PLAN DRAWINGS

AND THE MAST ENGINEERING LEACHATE COLLECTION PIPING DESIGN DRAWINGS.

7. LOCATION OF THE MIGRATION COLLECTION TRENCH AND APPURTENANCES ARE APPROXIMATE AND WERE OBTAINED FROM PLANS

TITLED 'METHANE MIGRATION CONTROL SYSTEM, PLAN VIEW, BOYERTOWN SANITARY LANDFILL' PREPARED BY SHAW E&I, INC., DATED

AUGUST 8, 2002 AND LAST REVISED NOVEMBER 21, 2002.

8. LOCATION OF THE CLAY CAP SHOWN IS APPROXIMATE AND IS BASED ON THE CLOSURE PLAN AND 'CERTIFICATION OF CONSTRUCTION

FOR DER APPROVED CLOSURE OF EXISTING FILL AREA' PREPARED BY AGES, DATED DECEMBER 3, 1987.

9. PROPERTY BOUNDARIES SHOWN ON THIS PLAN ARE APPROXIMATE ONLY. PROPERTY INFORMATION WAS OBTAINED FROM THE

MONTGOMERY COUNTY ASSESSMENT OFFICE PROPERTY RECORDS DATABASE.
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TABLE B-1:  PRE-TREATMENT SYSTEM EFFLUENT SAMPLING RESULTS 

 

  2011          
Water Quality Parameters Permit 7/23/2009 11/13/2009 5/15/2010 12/14/2010 4/18/2011 11/10/2011 1/4/2013 3/20/2014 12/16/2015 

 BOD-5 (mg/L) 150/200* 11.8 7.87 10.3 42.6 2.52 24.6 47 44.1 33.5 

 pH (s.u.) 6-9 7.48 7.20 7.22 7.14 6.91 6.58 6.17 7.64 7.46 

 Total Dissolved Solids (mg/L) 3500/500* 2190 1640 2140 1910 1380 1890 1630 1160 170 

 Oil & Grease (mg/L) 25 ND ND ND ND ND 0.8 ND ND ND 

 NH3-N (mg/L) 25/25* 0.1 18.9 34.6 28.9 0.19 54.8 57.3 52.8 47.0 

 Phosphorus as P (mg/L) 25/10* 0.214 0.142 0.261 0.357 ND 0.198 0.305 0.128 0.05 

 Color (Pt. cobalt units) 150/100* 90 100 100 25 55 175 275 70 250 

            
Metals           

 Aluminum, total (mg/L) 1.00 ND 0.0059 0.0053 ND ND ND 0.046 ND ND 

 Chromium, total (mg/L) 6.78 0.0057 0.005 0.0068 0.0082 0.0009 0.0058 0.0056 0.006 ND 

 Copper, total (mg/L) 1.59 0.0024 0.0024 0.0062 0.0025 0.0053 0.0045 0.0123 0.0023 0.0207 

 Lead, total (mg/L) 1.09 ND 0.000289 0.000794 ND ND ND ND ND 0.0052 

 Mercury, total (mg/L) 0.002 ND ND ND ND ND ND 0.000078 ND ND 

 Nickel, total (mg/L) 4.28 0.041 0.0359 0.0489 0.0443 0.0233 0.0441 0.0383 0.0342 0.0555 

 Silver, total (mg/L) 1.53 ND ND ND 0.0030 0.0017 0.0031 0.0027 ND ND 

 Zinc ,total (mg/L) 1.75 0.0151 0.0207 0.0298 0.0247 0.0191 0.0193 0.0145 0.0193 0.0721 

            

 *First number indicates discharge permit limit; second number indicates BMMA may apply surcharges above the value noted. 

 Note:  Highlighted cells indicate analyte was measured at a value that exceeds either a permit limit or the proposed pretreatment limit or both.  
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1/6/1986 2/3/1986 10/2/1987 10/12/1987 10/23/1987 3/13/1995 8/7/1995 11/13/2009 12/14/2010 11/10/2011 1/4/2013 3/20/2014 12/16/15 Notes:

NA NA NA NA NA NA NA L3174835-2 L3596224-2 L3966665-2 L4002355-2 L4869898-2 JC10802-1 NA - Data not available 

Effluent Effluent Effluent Effluent Effluent Effluent Effluent Influent Influent Influent Influent Influent Influent NS - No standard

194 Analyte exceeds a permit limit

1 NA NA NA NA NA NA NA NA NA NA NA NA NA 12 Volatile or Semi-volatile detected; no standard 

NS ND 0.002 0.003 0.001 ND ND ND < 0.0022 NA < 0.0023 < 0.0044 < 0.02 < 0.006 J - Estimated Value

NS 0.003 0.008 0.044 0.016 0.02 0.006 0.0094 < 0.0013 NA 0.0096 0.0186 < 0.02 0.0078 B - Reported value is greater than the Method Detection Limit but less than the Reporting Limit

NS 1.4 0.81 2.9 1.45 2.19 0.000693 0.000584 NA NA NA NA NA NA

NS ND ND ND ND ND NA NA < 0.000028 NA 0.000177 B < 0.000024 < 0.02 < 0.001

NS ND ND ND ND ND ND ND < 0.00013 NA < 0.000111 < 0.000159 < 0.02 < 0.003

6.78 0.045 0.034 0.06 0.045 0.056 NA NA 0.0081 NA 0.0082 0.0068 < 0.02 < 0.01

NS ND ND 0.003 0.001 0.004 ND ND NA NA NA NA NA NA

1.59 0.006 0.004 0.012 0.002 0.04 ND ND 0.0022 B NA 0.0023 0.0078 < 0.02 < 0.01

NS 15.7 18.7 94.2 16.9 13.8 8.24 3.4 NA NA NA NA NA NA

1.09 0.004 ND 0.011 ND 0.006 ND 0.00556 < 0.0018 NA < 0.0018 < 0.002 < 0.02 < 0.003

NS NA NA NA NA NA NA NA NA NA NA NA NA NA

0.002 ND ND ND ND ND ND 0.0009 < 0.000035 NA < 0.000047 0.000063 B < 0.0002 < 0.0002

4.28 ND 0.08 0.09 0.09 0.31 0.02 0.05 0.0379 NA 0.0471 0.0418 0.0359 0.0513

NS 0.014 0.014 0.018 0.024 0.027 ND ND < 0.0074 NA < 0.0052 < 0.008 < 0.02 < 0.01

1.53 0.002 ND ND ND 0.016 ND ND < 0.00051 NA 0.0029 0.0026 < 0.02 < 0.01

NS <0.05 ND ND ND 7.5 NA NA < 0.002 NA < 0.0032 < 0.0046 < 0.02 < 0.002

1.75 0.11 ND 0.09 0.04 0.03 0.011 ND 0.14 NA 0.0193 0.0139 <0.05 < 0.02

100 50.9 0 16 0 0 0 0 2.31 8.55 3.1 10.36 15.57 1.5

100 ND ND NA ND NA ND ND NA NA NA NA NA NA

100 ND ND NA ND NA NA NA NA NA NA NA NA NA

NS NA NA NA NA NA NA NA < 0.0018 < 0.0036 < 0.0018 < 0.0018 < 0.04 0.019

NS NA NA NA NA NA NA NA < 0.0022 < 0.0044 < 0.0022 < 0.0022 < 0.04 0.011

50 ND ND ND ND NA ND ND NA NA NA NA NA < 10

0.5 ND ND NA ND NA NA NA < 0.002 < 0.004 < 0.002 < 0.002 < 0.04 < 0.011

NS 2 ND 3 ND NA ND ND 1.3 1.6 < 0.32 3.01 3.36 0.74 J

NS NA NA NA NA NA NA NA NA 4.22 3.1 6.36 8.37 1.5

NS ND ND 13 ND NA ND ND < 0.39 < 0.22 < 0.29 < 0.12 < 1 < 1

NS ND ND ND ND NA ND ND < 0.38 < 0.22 < 0.32 < 0.14 < 1 < 1

NS ND ND ND ND NA ND ND < 0.31 < 0.25 < 0.26 < 0.16 < 1 < 1

NS ND ND ND ND NA ND ND < 0.68 < 0.29 < 0.32 < 0.15 < 1 < 1

NS 20.7 ND ND ND NA ND ND 1.01 1.08 < 0.26 < 0.12 1.87 < 1

NS ND ND ND ND NA ND ND < 0.79 < 0.5 < 0.5 < 0.5 < 1 < 1

NS ND ND ND ND NA ND ND < 0.64 < 0.3 < 0.31 < 0.11 < 1 < 1

NS 28 ND ND ND NA ND ND < 0.61 1.65 < 0.23 0.99 1.97 < 1

NS ND ND ND ND NA ND ND < 0.6 < 0.23 < 0.29 < 0.16 < 1 < 1

NS ND ND ND ND NA ND ND < 0.7 < 0.26 < 0.26 < 0.13 < 1 < 1

NS 0.2 ND ND ND NA ND ND < 0.78 < 0.31 < 0.34 < 0.08 < 1 < 1

NS ND ND 2 ND NA ND ND < 0.36 < 0.24 < 0.26 < 0.13 < 1 < 1

NS ND ND NA ND NA ND ND < 1.23 < 0.99 0.36 J < 0.33 < 5 < 200

NS ND ND NA ND NA ND ND < 1.84 < 1.71 < 0.57 < 0.57 < 5 < 5

NS ND ND ND ND ND ND ND < 0.52 < 1.92 < 0.64 < 0.64 < 5 < 1

NS ND ND ND ND ND ND ND < 0.6 < 2.28 < 0.76 < 0.76 < 5 < 2

NS ND ND ND ND ND ND ND < 0.61 < 2.52 < 0.84 < 0.66 < 5 < 2

NS ND ND ND ND ND ND ND < 0.52 < 2.28 < 0.76 < 0.76 < 5 < 2

NS 12 54 ND 12 ND/21 ND 2.7 < 2.37 9.72 J 1.22 JB 1.49 J < 5 < 2

NS ND ND ND ND ND ND ND < 0.32 0.74 J 1.06 1.02 1.35 0.37 J

NS 6.4 ND ND ND ND ND ND < 0.76 < 3.6 < 1.2 < 0.69 < 5 < 2

NS ND ND ND ND ND ND ND < 1.08 < 2.88 < 0.96 < 1.3 < 5 < 2

NS ND ND ND ND ND ND ND 3.24 J < 14.7 1.36 JB 0.81 J < 5 < 2

NS ND ND ND ND ND ND ND < 0.59 < 1.98 < 0.66 < 0.66 < 5 < 1

NS ND ND ND ND ND ND ND < 0.49 < 2.31 < 0.77 < 0.77 < 5 < 2

NS ND ND ND ND ND ND ND < 0.58 < 2.43 < 0.81 < 0.81 < 5 < 2

NS 2.2 ND ND ND ND ND ND < 0.45 4.22 3.1 6.36 8.37 < 2

NS ND 11 ND ND ND ND ND < 0.58 3.56 5.37 4.94 4.9 1.9

NS ND 40 ND ND ND ND ND < 0.52 < 2.4 < 0.8 < 0.8 < 5 < 1

NS ND ND ND ND ND 4.1/3.2 ND < 0.56 < 0.18 < 0.29 < 0.14 < 1 < 2

Chlorobenzene  

1,4-Dichlorobenzene  

Naphthalene  

1,3-Dichlorobenzene  

Table B-2: Pre-Treatment System Priority Pollutant Sampling Results

Dimethyl Phthalate 

Di-N-Butyl Phthalate 

Fluorene 

Isophorone 

Nitrobenzene 

Bis (2-Chloroethyl) Ether 

Bis (2-Chloroisopropyl) Ether 

Bis (2-Ethylhexyl) Phthalate 

1,2-Dichlorobenzene 

Diethyl Phthalate 

Total phenols

2,4-Dichlorophenol

Priority Pollutant Base/Neutrals (ug/L)

Acenaphthylene 

Bis (2-Chloroethyoxyl) Methane 

1,2-Trans-dichloroethylene 

1,1,1-Trichloroethane 

Trichloroethylene 

Bromodichloromethane  

Priority Pollutant Acid Extractables (ug/L)

1,1-Dichloroethylene 

Ethylbenzene 

Methylene Chloride 

Tetrachloroethylene 

Toluene 

Acid Compounds 

Pesticides & PCBs 

alpha BHC

delta BHC

Acrolein and Acrylonitrile 

Silver, total 

Thallium, total 

Zinc ,total 

Priority Pollutant Groups (ug/L)

Volatiles (other than acrolein and acrylonitrile) 

Lead, total 

Manganese, total 

Mercury, total 

Nickel, total 

Selenium, total 

Cadmium total 

Chromium, total 

Chromium, hexavalent 

Copper, total 

Iron, total 

Aluminum, total 

Antimony 

Arsenic total 

Barium total 

Beryllium, total 

Date

2011 PermitLab ID

Influent/Effluent

Metals (mg/L)

1,1-Dichloroethane 

1,2-Dichloroethane 

Gamma - BHC 

Priority Pollutant Volatiles (ug/L)

Benzene 

Chlorobenzene 

Chloroform 
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APPENDIX C 

Preliminary Cost Estimate 

Details 



Item Quantity Extended/ Total

No. Item Quantity Rounded Unit Unit Cost ($) Rounded Cost ($) Cost ($)

CONSTRUCTION

1 Mobilization 1 1 LS 20,000$         20,000$                      20,000$           

Temporary Facilities (inc. sanitary, staging areas, storage facilities) 1 1 LS 10,000$         10,000$                      10,000$           

2 General Dimensions

Landfill Cap

- Area (total repair area) 60,000 60,000 SF

- Avg. depth to raise cap grades in repair area 3.0 3 ft

- Volume of additional cap in repair area 6,666.7 6,700 cyd

- Approx. perimeter (repair area with 10' offset) 1,000 1,000 LF

Northeast Stormwater Channel

- Length of channel 425 425 ft

- Width of channel 30 30 ft

- Area of channel reconstruction 12,750 12,750 SF

- Volume of topsoil (assume 0.5 ft of topsoil along bottom of channel) 236.1 240.0 cyd

- Approx. perimeter (repair area with 10' offset) 1,000.0 1,000 LF

Road Repairs (along southeastern and southwestern landfill border)

- Length of road 2,500 2,500 ft

- Width of road 12 12 ft

- Average area of road 30,000 30,000 SF

- Average depth of additional crushed stone for road base 1 1 ft

- Volume of crushed stone required 1,111.1 1,120 cyd

- Length of leachate conveyance piping 2,500 2,500 LF

- Length of electrical conduit piping 2,500 2,500 LF

3 Site surveys/control (by licensed surveyor) 28,000$           

Initial control survey/monuments 1 1 LS 8,000$           8,000$                        

Progress control surveys 1 1 LS 10,000$         10,000$                      

Final "as-built" survey 1 1 LS 10,000$         10,000$                      

4 Soil Erosion & Sediment Controls 33,800$           

Tracking pads, installed cost 2 2 each 3,000$           6,000$                        

Silt fence 2,600 2,600 LF 3.00$              7,800$                        

Installation, assumes 1 week 1 1 wk 20,000$         20,000$                      

5 Site Clearing/Grubbing 7,280$             

- Area required for clearing/grubbing 72,750 72,800 SF

Site clearing/grubbing,vegetation removal, and on-site chipping/mulching and/or staging 72,750 72,800 SF 0.10$              7,280$                        

6 Repair Landfill Cap/Cover
1

576,100$        

Stripping/staging of topsoil (assume 0.5 foot layer) 1,111 1,200 cyd 12$                 14,400$                      

Stripping/staging of cover soils (assume 1 foot layer) 2,222 2,300 cyd 15$                 34,500$                      

Import cap materials (3 ft certified clean low permeability soil/clay) - 1.5 ton/CY 10,000 10,000 ton 35$                 350,000$                    

Backfill/compact clay materials (incl. geotechnical testing) 6,667 6,700 cyd 16$                 107,200$                    

Backfill/compact cover soils (incl. geotechnical testing) 2,222 2,300 cyd 20$                 46,000$                      

Topsoil placement 1,111 1,200 cyd 10$                 12,000$                      

Seeding/mulching cap surface 60,000 60,000 SF 0.20$              12,000$                      

7 Reconstruct Northeast Stormwater Channel 47,070$           

Stripping of topsoil (assume 0.5 foot layer of topsoil) 236 240 cyd 20$                 4,800$                        

Excavation and regrading subbase in preparation for liner placement (assume removal of 0.5 foot layer of soils) 236 240 cyd 20$                 4,800$                        

Transportation & Disposal of channel soils - assume non-hazardous 1.5 tons/CY 354 360 ton 50$                 18,000$                      

Furnish and install turf reinforcement mat (assume across 20-foot wide channel) 8,500 8,500 SF 1.50$              12,750$                      

Topsoil placement 236 240 cyd 12$                 2,880$                        

Seeding/mulching channel 12,750 12,800 SF 0.30$              3,840$                        

8 Road Repairs 93,500$           

Regrade/prepare existing subgrade surface along roadway alignment 6 6 day 4,000$           24,000$                      

Geotextile/road stabilization fabric installation 30,000 30,000 SF 0.30 9,000$                        

Import crushed stone for road base 1.6 tons/CY 1,778 1,780 ton 20$                 35,600$                      

Furnish road drainage pipe (as needed) 1 1 LS 2,500$           2,500$                        

Place and compact new crushed stone road base 1,111.1 1,120 cyd 20$                 22,400$                      

9 Leachate Conveyance Line from PADEP Trench to Leachate Manhole
2

69,560$           

   Replacement of trench liquid sump pump and control panel 1 1 EA 8,500.00$      8,500$                        

Trench/backfill for conveyance line 6 6 day 4,000$           24,000$                      

Import pipe bedding materials (assume 1 foot depth) 278 278 cyd 20$                 5,560$                        

Furnish and install piping (assume 1" HDPE discharge line) 2,500 2,500 LF 4.00$              10,000$                      

Furnish and install 1" PVC electrical conduit for power and controls 2,500 2,500 LF 3.00$              7,500$                        

Power/control wiring installation 2,500 2,500 LF 3.00$              7,500$                        

Furnish and install electrical handhole boxes (assume one per 300 LF and every bend) 12 13 EA 500.00$         6,500$                        

10 Demobilization 1 1 LS 25,000$         25,000$                      25,000$           

Construction Cost Subtotal: 910,310$        

Contingency (20%) 182,062$        

Total Construction Cost: 1,093,000$     

DESCRIPTION: Scope of work consists of the filling and regrading of a topographic depression area on the top of the landfill to promote positive drainage and allow for maintenance mowing. This will also mitigate 

surface water infiltration and the development of undesirable vegetation. In addition, the north end of the east side stormwater drainage channel requires regrading and stabilization to address existing surface 

erosion along the channel length and mitigate the potential for future erosion. The landfill perimeter road would also be leveled and provided with a crushed stone surface to facilitate access/future O&M activities 

as part of this alternative.  Repairs also include the installation of a discharge line from the PADEP Trench leachate collection sump to the central leachate collection manhole.

Estimate 1

Preliminary Cost Estimate: Repairs to Landfill Cap/Cover, Drainage Systems, and Access Roadways
Boyertown Sanitary Landfill

Page 1 of 2 9/5/17



Item Quantity Extended/ Total

No. Item Quantity Rounded Unit Unit Cost ($) Rounded Cost ($) Cost ($)

DESCRIPTION: Scope of work consists of the filling and regrading of a topographic depression area on the top of the landfill to promote positive drainage and allow for maintenance mowing. This will also mitigate 

surface water infiltration and the development of undesirable vegetation. In addition, the north end of the east side stormwater drainage channel requires regrading and stabilization to address existing surface 

erosion along the channel length and mitigate the potential for future erosion. The landfill perimeter road would also be leveled and provided with a crushed stone surface to facilitate access/future O&M activities 

as part of this alternative.  Repairs also include the installation of a discharge line from the PADEP Trench leachate collection sump to the central leachate collection manhole.

Estimate 1

Preliminary Cost Estimate: Repairs to Landfill Cap/Cover, Drainage Systems, and Access Roadways
Boyertown Sanitary Landfill

DESIGN/PERMITTING/BIDDING/ENG. OVERSIGHT

Estimated construction duration: 3 month

Pre-Design Investigations (e.g., site topographic/features survey for design) 1 1 LS 30,000$         30,000$                      

Design 1 1 LS 40,000$         40,000$                      

Bid/Contract Documents 1 1 LS 30,000$         30,000$                      

PADEP Approvals/Submittals 1 1 LS 25,000$         25,000$                      

Env. Permits (soil erosion and sediment control) 1 1 LS 10,000$         10,000$                      

Contract bidding 1 1 LS 20,000$         20,000$                      

Engineering oversight

  -  Construction inspection/oversight (1 inspector) 3 month month 25,000$         75,000$                      

  -  Office eng./contract admin. 3 month month 5,000$           15,000$                      

Engineering Certification Report/As-Builts 1 1 LS 30,000$         30,000$                      

Total Design/Permitting/Bidding/Eng. Oversight: 280,000$        

Program Cost Total: 1,373,000$     

Notes:

2. Alternatively, if a clear/unobstrucfted perimeter gas vent is identified through the gas vent cleaning efforts, a connection/discharge point for the sump could be established at one of those locations.  In addition, another 

alternative may be the establishment of a leachate collection frac tank near the PADEP trench, with periodic liquids removal via vac truck and off-site disposal at a permitted facility.

1. The cap repairs would be completed within the assumed area of low permeability clay cover (based on historic documents/design reports). Therefore, the fill imported to raise grades in this repair area would consist of 

clay (or other low permeability materials) similar to the existing compacted clay cover, overlaid with a layer of cover soils and topsoil capable of sustaining vegetative growth and consistent with the original cap design.  An 

estimated average thickness of 3 feet of additional low permeability materials across a 60,000 square foot area is assumed for the purpose of this conceptual cost estimate, based on preliminary site observations - a 

topographic survey would be required to confirm the actual quantity of materials required.  Costs assume no off-site disposal of soils/cap materials is required.
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Item Quantity Extended/ Total

No. Item Quantity Rounded Unit Unit Cost ($) Rounded Cost ($) Cost ($)

CONSTRUCTION

1 Mobilization 1 1 LS 25,000$          25,000$                    25,000$               

Temporary Facilities (inc. sanitary, staging areas, storage facilities) 1 1 LS 10,000$          10,000$                    10,000$               

2 General Dimensions

Treated Effluent Lagoon A

- Area (plan area with 5' extension for anchor trench) 5,105 5,200 SF

- Area (incl side slopes for liner) 6,212 6,300 SF

- Avg. depth of lagoon 10 10 ft

- Volume of lagoon 624 600 cyd

- Avg. depth of sludge at bottom of lagoon 0.15 0.20 ft

- Volume of sludge at bottom of lagoon 34.5 30 cyd

- Storage capacity of lagoon 126,121.5 126,100 gal

- Approx. perimeter - see below - - LF

Treated Effluent Lagoon B

- Area (plan area with 5' extension for anchor trench) 5,786 5,800 SF

- Area (incl side slopes for liner) 6,828 6,800 SF

- Avg. depth of lagoon 10 10 ft

- Volume of lagoon 680 700 cyd

- Avg. depth of sludge at bottom of lagoon 0.15 0.20 ft

- Volume of sludge at bottom of lagoon 37.9 40 cyd

- Storage capacity of lagoon 137,367.3 137,400 gal

- Approx. perimeter of lagoons #1 and #2 (with 10' offset) 405.0 410 LF

Raw Leachate Storage Lagoon

- Area (plan area with 5' extension for anchor trench) 21,364 21,400 SF

- Area (incl side slopes for liner) 24,662 24,700 SF

- Avg. depth of lagoon 7 7 ft

- Volume of lagoon 3,286 3,300 cyd

- Avg. depth of sludge at bottom of lagoon 0.15 0.20 ft

- Volume of sludge at bottom of lagoon 137.0 140 cyd

- Storage capacity of lagoon 663,761.4 663,800.0 gal

- Approx. perimeter (with 10' offset) 670.0 700 LF

3 Site surveys/control (by licensed surveyor) 28,000$               

Initial control survey 1 1 LS 8,000$            8,000$                      

Progress control surveys 1 1 LS 10,000$          10,000$                    

Final "as-built" survey 1 1 LS 10,000$          10,000$                    

4 Soil Erosion & Sediment Controls 36,200$               

Tracking pads, installed cost 2 2 each 3,000$            6,000$                      

Decon pad 2 2 each 3,000$            6,000$                      

Silt fence 1,398 1,400 LF 3.00$              4,200$                      

Installation, assumes 1 week 1 1 wk 20,000$          20,000$                    

5 Replace Leachate Collection Manhole 84,000$               

Excavate around the existing leachate collection manhole 1 1 LS 20,000$          20,000$                    

Waste classification sampling 
1

0.01 1 smpl 2,000$            2,000$                      

Transportation & Disposal of concrete manhole materials - assume non-hazardous 10 10 ton 100$               1,000$                      

Dewater excavation

Pumping equipment (pumps and hoses) 1 1 LS 500$               500$                          

Drop-off/pickup of 21,000 gallon frac tank 1 1 each 1,200$            1,200$                      

Rental of 21,000 gallon frac tank (for temp. constr. water storage) 1 1 month 1,200$            1,200$                      

Leachate T&D (assumes 2 frac tanks, non haz. liquids, incl. waste characterization)
2

42,000 42,000 gal -$                -$                           

New manhole materials 1 1 LS 10,000$          10,000$                    

Installation of new manhole 1 1 LS 22,000$          22,000$                    

Assumes excavation into bedrock -$                           

Assumes 12-14 feet deep, 5-foot inside diameter -$                           

Procure and install simplex pump system 1 1 LS 26,000$          26,000$                    

Incl. rail-mounted pump, control panel, visual alarm, flow meter, conveyence line, meter pit

6 Repair Treated Effluent Lagoon A 123,000$             

Dewatering (assume lagoon is half-full, sent to BMMA directly) 63,061 63,100 gal 0.02$              1,261$                      

Removal of sludge 35 40 cyd 20$                  800$                          

Waste classification sampling 
1

0.1 1 smpl 2,000$            2,000$                      

Transportation & Disposal of sludge - assume non-hazardous (includes. adder for dewat.) 51.77 60 ton 100$               6,000$                      

Removal, transportation & disposal of primary and secondary liners (assume non-hazardous) 12,425 12,430 SF 2$                    24,860$                    

Removal of 1-ft drainage layer between primary and secondary liners 189 200 cyd 20$                  4,000$                      

Off-site disposal of 1-ft drainage layer between primary and secondary liners 284 300 ton 100$               30,000$                    

Regrading subbase in preparation for liner placement (assume regrading top foot) 230 300 cyd 20$                  6,000$                      

Secondary liner procurement and installation 6,212 6,300 SF 2.00$              12,600$                    

Purchase of new drainage layer material for placement between primary and secondary liners 284 300 ton 20$                  6,000$                      

Placement/compaction of new drainage layer material 189 200 cyd 20.00$            4,000$                      

Furnish and install of geocomposite layer between primary and secondary liner 5,105 5,200 SF 1.00$              5,200$                      

Primary liner procurement and installation 6,212 6,300 SF 2.00$              12,600$                    

Witness manhole, cover, and piping 1 1 LS 8,000$            8,000$                      

7 Repair Treated Effluent Lagoon B 145,000$             

Dewatering (assume lagoon is half-full, sent to BMMA directly) 68,684 68,700 gal 0.02$              1,374$                      

Removal of sludge 38 40 cyd 20$                  800$                          

Waste classification sampling 
1

0.1 1 smpl 2,000$            2,000$                      

Transportation & Disposal of sludge - assume non-hazardous (includes. adder for dewat.) 56.90 60 ton 100$               6,000$                      

Removal, transportation & disposal of primary and secondary liners (assume non-hazardous) 13,657 13,660 SF 2$                    27,320$                    

Removal of 1-ft drainage layer between primary and secondary liners 214 300 cyd 20$                  6,000$                      

Off-site disposal of 1-ft drainage layer between primary and secondary liners 321 400 ton 100$               40,000$                    

Regrading subbase in preparation for liner placement (assume regrading top foot) 253 300 cyd 20$                  6,000$                      

Secondary liner procurement and installation 6,828 6,900 SF 2.00$              13,800$                    

Purchase of new drainage layer material for placement between primary and secondary liners 321 400 ton 20$                  8,000$                      

Placement/compaction of new drainage layer material 214 300 cyd 20.00$            6,000$                      

Furnish and install of geocomposite layer between primary and secondary liner 5,786 5,800 SF 1.00$              5,800$                      

Primary liner procurement and installation 6,828 6,900 SF 2.00$              13,800$                    

Witness manhole, cover, and piping 1 1 LS 8,000$            8,000$                      

Estimate 2

Preliminary Cost Estimate: Repairs to Leachate Collection and Storage

Boyertown Sanitary Landfill

DESCRIPTION: Scope of work consists of the repairs to the leachate storage lagoons (pre- and post- treatment). Repairs include excavation to expose lagoon liners, removal of torn and degraded liners, regrading 

of subbase materials, and replacement of liners.  The scope of work also includes replacement of the central leachate collection manhole.
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Item Quantity Extended/ Total

No. Item Quantity Rounded Unit Unit Cost ($) Rounded Cost ($) Cost ($)

Estimate 2

Preliminary Cost Estimate: Repairs to Leachate Collection and Storage

Boyertown Sanitary Landfill

DESCRIPTION: Scope of work consists of the repairs to the leachate storage lagoons (pre- and post- treatment). Repairs include excavation to expose lagoon liners, removal of torn and degraded liners, regrading 

of subbase materials, and replacement of liners.  The scope of work also includes replacement of the central leachate collection manhole.

8 Repair Raw Leachate Storage Lagoon 455,000$             

Dewatering (assume lagoon is half filled, sent to BMMA directly) 331,881 331,900 gal 0.02$              6,638$                      

Removal of sludge 137 140 cyd 20$                  2,800$                      

Waste classification sampling 
1

0.3 1 smpl 2,000$            2,000$                      

Transportation & Disposal of sludge - assume non-hazardous (includes. adder for dewat.) 205.52 210 ton 100$               21,000$                    

Removal, transportation & disposal of primary and secondary liners (assume non-hazardous) 49,324 49,330 SF 2$                    98,660$                    

Removal of 1-ft drainage layer between primary and secondary liners 791 800 cyd 20$                  16,000$                    

Off-site disposal of 1-ft drainage layer between primary and secondary liners 1,187 1,200 ton 100$               120,000$                  

Regrading subbase in preparation for liner placement (assume regrading top foot) 913 1,000 cyd 20$                  20,000$                    

Secondary liner procurement and installation 24,662 24,700 SF 2.00$              49,400$                    

Purchase of new drainage layer material for placement between primary and secondary liners 1,187 1,200 ton 20$                  24,000$                    

Placement/compaction of new drainage layer material 791 800 cyd 20.00$            16,000$                    

Furnish and install of geocomposite layer between primary and secondary liner 21,364 21,400 SF 1.00$              21,400$                    

Primary liner procurement and installation 24,662 24,700 SF 2.00$              49,400$                    

Witness manhole, cover, and piping 1 1 LS 8,000$            8,000$                      

9 Construction Water Management 18,490$               

Pumping equipment (high capacity trash pumps) 1 1 LS 5,000$            5,000$                      

Drop-off/pickup of 21,000 gallon baker tank 1 1 each 1,200$            1,200$                      

Rental of 21,000 gallon baker tank (for temp. constr. water storage) 4 4 month 2,400$            9,600$                      

Construction water T&D 4 6,720 6,700 gal 0.40$              2,688$                      

Assumes non haz. liquids, can be sent to BMMA, incl. waste characterization

10 Restoration 6,530$                 

Seeding/mulching disturbed soil areas 21,780 21,780 SF 0.3$                 6,534$                      

11 Demobilization 1 1 LS 25,000$          25,000$                    25,000$               

Construction Cost Subtotal: 956,220$             

Contingency (20%) 191,244$             

Total Construction Cost: 1,148,000$         

DESIGN/PERMITTING/BIDDING/ENG. OVERSIGHT

Estimated construction duration: 4 month

PDI (e.g., geotech borings/testing) 0 0 LS -$                -$                           

Design 1 1 LS 40,000$          40,000$                    

Bid/Contract Documents 1 1 LS 30,000$          30,000$                    

PADEP Approvals/Submittals 1 1 LS 25,000$          25,000$                    

Env. Permits (soil erosion and sediment control) 1 1 LS 10,000$          10,000$                    

Contract bidding 1 1 LS 20,000$          20,000$                    

Engineering oversight

  -  Construction inspection/oversight (1 inspector) 4 month month 25,000$          100,000$                  

  -  Office eng./contract admin. 4 month month 5,000$            20,000$                    

Engineering Certification Report/As-Builts 1 1 LS 30,000$          30,000$                    

Total Design/Permitting/Bidding/Eng. Oversight: 280,000$             

Program Cost Total: 1,428,000$         

Notes:

1. Costs assume collection and analysis (e.g., VOCs, SVOCs, metals, RCRA parameters) of 1 composite sample for every 500 cyd of materials.

2. Costs assume that any groundwater/leachate generated during manhole replacement can be discharged to the on-site equalization raw leachate storage basin, and therefore, no off-site T&D costs are included.

assumed rainfall/month (in):
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Item Quantity Extended/ Total

No. Item Quantity Rounded Unit Unit Cost ($) Rounded Cost ($) Cost ($)

CONSTRUCTION

1 Mobilization 1 1 LS 20,000$          20,000$                    20,000$               

Temporary Facilities (inc. sanitary,staging areas, storage facilities) 1 1 LS 10,000$          10,000$                    10,000$               

2 General Dimensions

Clarifier/Fixed Film Reactor

- Inside Surface Area 1,301 1,300 SF

- Avg. total depth (of each tank) 9.0 9 ft

- Avg. depth until "rectangular" section (rectangular portion above pyramid section) 6.0 6 ft

- Avg. depth of "pyramid" section (where sides begin to slant inwards) 3.0 3 ft

- Width (of each tank) 20.0 20 ft

- Total volume (of each tank) 105 110 cyd

- Total volume of "rectangular" section (rectangular portion above pyramid section) 89 90 cyd

- Total volume of "pyramid" section (where sides begin to slant inwards) 16 20 cyd

3 Clarifier/Fixed Film Reactor 220,000$             

Vac truck to remove and store sludge materials (assume pyramid section is filled in both tanks) 2 2 day 4,500$            9,000$                      

Waste classification sampling
 
(assume one per tank) 2 2 smpl 2,000$            4,000$                      

Transportation & Disposal of sludge/fixed film - assume non-hazardous 1 1 LS 20,000$          20,000$                    

Clean/wash concrete tank (both clarifier and fixed film reactor) 1 1 LS 29,000$          29,000$                    

Furnish and install baffles (clarifier) 1 1 LS 18,000$          18,000$                    

Furnish and install aeration piping (fixed film reactor) 1 1 LS 25,000$          25,000$                    

Furnish and install fixed film media (i.e., screen/grating) 1 1 LS 30,000$          30,000$                    

Tank re-lining (both clarifier and fixed film reactor) 1 1 LS 85,000$          85,000$                    

4 Caustic Mix Tank and Feed 15,000$               

Furnish and install new tanks including metering pump and feed line, and flash mix tanks 1 1 LS 15,000$          15,000$                    

5 Stripping Tower (a) 40,000$               

(b) 190,000$             

(a) Maint./rehab of existing stripper system (blowers testing/balancing, stripper tower cleaning) 1 1 LS 40,000$          40,000$                    

(b) Replace existing stripping tower with new stripper system (if needed)
8

1 1 LS 190,000$        190,000$                  

6 Neutralization Chamber and Feed 15,000$               

Furnish and install new tanks including metering pump and feed line, and flash mix tanks 1 1 LS 15,000$          15,000$                    

7 Carbon Adsorbers 49,000$               

Furnish carbon units (assume 1,000 lb cans) 3 3 each 8,500$            25,500$                    

Furnish carbon (assume 1,000 lb per unit) 3 3 each 2,500$            7,500$                      

Misc. materials (e.g., pipe fittings) 1 1 LS 8,000$            8,000$                      

Install carbon units 1 1 LS 8,000$            8,000$                      

8 Treatment System Piping 30,000$               

Cleaning of above-grade piping (assumes no cleaning required for below-grade piping) 1 1 LS 15,000$          15,000$                    

Replacement of pipes (i.e., inside building, no excavation required) 1 1 LS 15,000$          15,000$                    

Replacement of pumps (assumes no replacement required) 0 0 LS -$                -$                           

9 Disposal of Existing Equipment 25,000$               

Remove and dispose of existing equipment 1 1 LS 25,000$          25,000$                    

10 System Start-Up and Testing 75,000$               

System start-up and testing, 1 1 LS 75,000$          75,000$                    

 including basic equipment operations checks, system fill-up, effluent testing, and field oversight

11 Demobilization 1 1 LS 25,000$          25,000$                    25,000$               

Construction Cost Subtotal (a): 524,000$             

Construction Cost Subtotal (b): 674,000$             

Contingency (20%) (a) 104,800$             

Contingency (20%) (b) 134,800$             

Total Construction Cost (a): 629,000$             

Total Construction Cost (b): 809,000$             

DESIGN/PERMITTING/BIDDING/ENG. OVERSIGHT

Estimated construction duration: 4 month

Bench scale/laboratory treatability testing 1 1 LS 90,000$          90,000$                    

Design 1 1 LS 130,000$        130,000$                  

Bid/Contract Documents 1 1 LS 40,000$          40,000$                    

PADEP Approvals/Submittals 1 1 LS 60,000$          60,000$                    

BMMA Permit Negotiations 1 1 LS 40,000$          40,000$                    

Env. permits (e.g., air emissions)
3

0 0 LS -$                -$                           

Contract bidding 1 1 LS 30,000$          30,000$                    

Engineering oversight

  -  Construction inspection/oversight (1 inspector) 4 month month 25,000$          100,000$                  

  -  Office eng./contract admin. 4 month month 5,000$            20,000$                    

Engineering Certification Report/As-Builts 1 1 LS 40,000$          40,000$                    

Total Design/Permitting/Bidding/Eng. Oversight: 550,000$             

Program Cost Total (a): 1,179,000$         

Program Cost Total (b): 1,359,000$         

Notes:

1. All costs assume that new/modified equipment will fit within existing structures. No new structures/buildings are included.

2. Costs are not included for rehab/repairs/restoration of buried piping.

3. Costs assume no air emissions permits are required.

4. Costs assume existing power supply to treatment building is sufficient for all new/modified equipment.

5. Costs assume no new centralized instrumentation, controls, and monitoring alarm/remote notification systems.

6.  Costs assumes that modification of current BMMA discharge permit criteria would be negotiated for selected parameters (e.g., ammonia, color, TDS) - refer to report for details.

7. System costs assume that liquid phase carbon will be suitable for treatment of all organic constituents in leachate. Further treatability testing/evaluation will be required as part of detailed design.

8. Optional costs for replacement of air stripper if needed to address ammonia.

Estimate 3

Preliminary Cost Estimate: Leachate Treatment System Rehabilitation/Restoration

Boyertown Sanitary Landfill

DESCRIPTION: Scope of work consists of rehabilitation/restoration of the leachate pre-treatment system.
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Item Quantity Extended/ Total

No. Item Quantity Rounded Unit Unit Cost ($) Rounded Cost ($) Cost ($)

CONSTRUCTION

1 Mobilization 1 1 LS 10,000$           10,000$                     10,000$                

Temporary Facilities (inc. sanitary, staging areas, storage facilities) 1 1 LS 5,000$             5,000$                       5,000$                  

2 Site surveys/control (by licensed surveyor) 5,000$                  

Initial control survey 1 1 LS 2,500$             2,500$                       

Final "as-built" survey 1 1 LS 2,500$             2,500$                       

3 Repair Landfill Gas Vents 80,000$                

Cleaning of collection/vent piping

Water delivery (20,000 gal and tank) 3 3 LS 2,000$             6,000$                       

Line jetting service 1 1 LS 17,100$           17,100$                     

Vac truck to clean manhole (incl. disposal) 1 1 day 4,500$             4,500$                       

Frac tank for materials removed from manhole 1 1 each 2,400$             2,400$                       

Repair piping at surface and installation of protective measures 20 20 each 2,500$             50,000$                     

4 Install Candlestick Flares 95,000$                

Candlestick flares 10 10 each 5,500$             55,000$                     

Guy wire kits 10 10 each 300$                3,000$                       

Bollards or other protection 10 10 each 600$                6,000$                       

Miscellaneous equipment 1 1 LS 1,000$             1,000$                       

Install candlestick flares 10 10 each 3,000$             30,000$                     

5 Demobilization 1 1 LS 10,000$           10,000$                     10,000$                

Construction Cost Subtotal: 205,000$              

Contingency (20%) 41,000$                

Total Construction Cost: 246,000$              

DESIGN/PERMITTING/BIDDING/ENG. OVERSIGHT

Estimated construction duration: 1 month

PDI (e.g., geotech borings/testing) 0 0 LS -$                 -$                            

Design 1 1 LS 20,000$           20,000$                     

Bid/Contract Documents 1 1 LS 20,000$           20,000$                     

PADEP Approvals/Submittals 1 1 LS 15,000$           15,000$                     

Env. Permits (soil erosion and sediment control) 1 1 LS -$                 -$                            

Contract bidding 1 1 LS 20,000$           20,000$                     

Engineering oversight

  -  Construction inspection/oversight (1 inspector) 1 month month 25,000$           25,000$                     

  -  Office eng./contract admin. 1 month month 5,000$             5,000$                       

Engineering Certification Report/As-Builts 1 1 LS 20,000$           20,000$                     

Total Design/Permitting/Bidding/Eng. Oversight: 130,000$              

Program Cost Total: 376,000$              

Notes:

Estimate 4

Preliminary Cost Estimate: Upgrade Gas Collection and Treatment

DESCRIPTION: Scope of work consists of cleaning the existing landfill gas collection piping and installing candlestick flares on selected landfill gas vents.

Page 1 of 1 9/5/17


