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Massachusetts Department of Environmental Protection 
Transmittal Form for Permit Application and Payment 
 

1.  Please type or 
print. A separate 
Transmittal Form 
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for each permit 
application. 
 
2.  Make your 
check payable to 
the Commonwealth 
of Massachusetts 
and mail it with a 
copy of this form to: 
DEP, P.O. Box 
4062, Boston, MA 
02211. 
 
3.  Three copies of 
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Copy 3 should be 
retained for your 
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MassDEP 
P.O. Box 4062 
Boston, MA 
02211 
 

 
* Note: 
For BWSC Permits, 
enter the LSP. 

A. Permit Information 
 BWP SW 25 

1. Permit Code: 7 or 8 character code from permit instructions 
 Corrective Action Design 

2. Name of Permit Category 
 Landfill Closure 

3. Type of Project or Activity  

 
B. Applicant Information – Firm or Individual 
 Town of Hamilton, Massachusetts 

1. Name of Firm - Or, if party needing this approval is an individual enter name below: 
       

2. Last Name of Individual 
       

3. First Name of Individual 
       

4. MI  
 577 Bay Road 

5. Street Address 
 Hamilton 

6. City/Town 
 MA 

7. State 
 01982 

8. Zip Code 
 978-468-5580 

9. Telephone # 
       

10. Ext. # 
 David Hanlon 

11. Contact Person 
       

12. e-mail address (optional) 
   

C. Facility, Site or Individual Requiring Approval 
 Hamilton Landfill 

1. Name of Facility, Site Or Individual 
    Chebacco Road 

2. Street Address  
 Hamilton 

3. City/Town 
 MA 

4. State 
 01982 
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6. Telephone # 
       

7. Ext. # 
 172565 
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10. BWSC Tracking # (if Known) 
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  CDM Smith Inc. 

1. Name of Firm Or Individual 
 50 Hampshire Street 
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 MA 

4. State 
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5. Zip Code 
 617-452-6541 

6. Telephone # 
       

7. Ext. # 
 Laura Bugay, P.E. 

8. Contact Person 
       

9. LSP Number (BWSC Permits only) 
   

 E. Permit - Project Coordination 
 1.  Is this project subject to MEPA review?    yes    no 

 If yes, enter the project’s EOEA file number - assigned when an 
Environmental Notification Form is submitted to the MEPA unit: 

 

        
EOEA File Number 

 F. Amount Due 
DEP Use Only 
 

Special Provisions: 
1.  Fee Exempt (city, town or municipal housing authority)(state agency if fee is $100 or less). 
 There are no fee exemptions for BWSC permits, regardless of applicant status. 
2.  Hardship Request - payment extensions according to 310 CMR 4.04(3)(c). 
3.  Alternative Schedule Project (according to 310 CMR 4.05 and 4.10). 
4.  Homeowner (according to 310 CMR 4.02).  

Permit No: 

Rec’d Date: 

Reviewer:        
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 Plan/Report #  Page # 
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1. Initial Site Assessment (310 CMR 19.150(4))     

 a. Background information  N/A 
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 c. Literature/Data Search        
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  h. Baseline Risk Assessment        
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Section 1  
Introduction 

1.1 Basis of Approach 
This Corrective Action Design (CAD) permit application provides the design for the selected final 
corrective action approach developed through the Corrective Action Alternative Analysis (CAAA) for 
the Hamilton Landfill in Hamilton, Massachusetts. CDM Smith Inc. (CDM Smith) has prepared this 
report in accordance with the MassDEP’s Solid Waste Management Regulations (310 CMR 19.000) and 
Landfill Technical Guidance Manual (LTGM, 1997). The CAAA was developed according to the 
information and conclusions presented in the Initial Site Assessment (ISA), dated December 1991 and 
prepared by CDM Smith and the Comprehensive Site Assessment (CSA), dated November 2008 and 
prepared by S E A Consultants, Inc. (SEA). Appendix A contains pertinent MassDEP approvals and 
correspondence pertaining to the landfill site and closure process as presented herein. 

1.2 CAAA Summary 
The CAAA evaluated options pertaining to the closure of the various areas of the Hamilton Landfill 
(Areas 1, 1A, 2, 2A and 2B). Options were presented for the final landfill cap over each of these areas. 
The selected option for each of these landfill areas are as follows: 

 Area 1: Existing cap to remain with tree removal and topsoil and vegetation maintenance, as 
necessary. 

 Area 1A: Alternative pavement cap. 

 Area 2: Cap with 3-foot alternative soil cap. 

 Area 2A: Cap with 3-foot alternative soil cap. 

 Area 2B: Relocate waste and/or cap with 3-foot alternative soil cap. 

These areas are shown on Sheet C-1 included in Appendix B. 

The CAAA also addressed landfill gas and sediments at the site. Based upon the nature and age of 
waste present at the site and perimeter soil gas sampling data, shallow passive gas vents were 
proposed in the CAAA for areas where capping occurs. No corrective actions are required for the 
sediments in the surrounding wetlands as the CSA concluded there were no significant impacts to 
sediments from the landfill areas.  

1.3 Site Conditions 
1.3.1 Extent and Type of Waste 
Area 1 of the landfill operated from the 1950’s until 1978, primarily as a burn dump. Following notices 
of noncompliance, this landfill area was capped generally in accordance with the then current 
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regulatory requirements. The remainder of the landfill areas continued to receive waste for a few 
years until the early 1980’s when operations ceased. Areas 2, 2A and 2B operated from approximately 
1978 until 1983 and have evidence of being lined with clay.   The landfill was only used by the Town of 
Hamilton, a primarily residential community.  

The limit of waste was delineated by SEA as part of the CSA. Additional test pits will be conducted at 
the beginning of construction to finalize waste delineation on the west side of Area 2B. The edge of 
waste is shown on Sheet C-1 contained in the plan set attached in Appendix B. 

As presented in the CAAA, most of Area 1 has already been capped with an approximate 24-inch soil 
cap.     

1.3.2  Existing Landfill Conditions 
As mentioned above, Area 1 has already been capped with an approximate 24-inch soil cap. This area 
and the cap are in good condition with well established vegetation. Some small trees and shrubs are 
present within the limits of the cap which will be removed during closure construction. Area 1A is 
currently being used as a Department of Public Works (DPW) operations area for residential drop-off 
of brush. This area, once capped, will again be used for this purpose by the Town. Areas 2, 2A and 2B 
are uncapped with a varying layer of intermediate cover. A skeet and trap range currently operates on 
Area 2A; Area 2 is vegetated with grasses and Area 2B is wooded. Wetlands exist to the north, south 
and east of the site. Sheet C-1, contained in Appendix B shows the existing conditions at the landfill 
site. 

1.4 Post-Closure Use 
The Town is considering multiple post-closure uses at the site. At the site entrance, the Town is 
proposing to retain a small DPW operations area for material storage and residential brush drop off. 
On Area 1, the Town is considering a solar array. Also, along the northwest edge of the property, 
mostly located outside the future edge of waste, the Town is proposing an anaerobic digestion facility. 
It is anticipated that the Skeet and Trap club will be relocated off-site and potentially the Rod and Gun 
Club that leases the northeastern portion of the property, located outside the landfill areas. 

The proposed post-closure uses outlined above (i.e., solar array and anaerobic digestion facility) will 
be permitted with MassDEP with submission of an appropriate post-closure use permit application. 
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Section 2  
Landfill Cap 

2.1 Introduction 
The principle function of a landfill cap is to isolate the landfilled waste materials from the 
environment. To accomplish this goal, the landfill cap is designed to decrease stormwater infiltration, 
prevent erosion of the landfill surface, provide controls for stormwater runoff, and control the 
migration and emission of landfill gases.  

As part of construction, slopes on areas to be capped will be re-graded to 4H:1V, where feasible, with 
a maximum of 3H:1V and minimum of 5 percent.    

This section discusses the proposed capping system for the landfill and its individual components.  A 
detailed set of design plans is included in Attachment B. 

2.2 Summary of Cap Layers 
The materials selected for the layers of the cap design were chosen based upon the requirements of 
applicable standards and regulations as previously approved by MassDEP in the CAAA. A general 
description of the proposed materials is presented in the following sections. Technical specifications 
for the landfill closure construction, which provide a more detailed description of the required 
construction materials and methods, are included in Appendix C. 

The following are the two types of cap cross-sections proposed for closure of the uncapped areas of 
the Hamilton Landfill: 

 Alternative minimum 3-foot thick Soil Cap; and 

 Pavement cap. 

The alternative soil cap consists of a 12-inch low-permeability layer and a minimum 24-inch vegetative 
support layer consisting of common fill and topsoil. This cross section is presented on the detail sheet 
D-1, contained in Appendix B.  

2.2.1 Low-Permeability Layer 
The purpose of the low-permeability layer is to create an adequate barrier layer to decrease 
infiltration of stormwater through the waste. This layer is placed on top of the existing soil cover 
and/or re-graded slopes on the areas shown on the closure design plans contained in Appendix B. The 
material selected for use as the low-permeability layer is 12- inches of soil with a minimum hydraulic 
conductivity of 1 x 10-5 cm/sec.   
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2.2.2 Vegetative Support Layer 
The vegetative cover is one of the most important elements for stability of the capping system. The 
vegetative cover layer must minimize erosion of the underlying soils as well as retain and promote 
evapo-transpiration. The vegetation's root system will not interfere with the low-permeability layers 
(no trees or other deep-rooted vegetation will be used) and all plant life will be capable of self-
propagation. The seed mixture will contain drought-resistant seed species to quickly establish and 
maintain growth following construction. 

The proposed vegetative support layer consists of a minimum of 24- inches of soil above the low 
permeability layer and is comprised of 6-inches of topsoil over 18-inches of common fill. Note that 
additional common fill may be added to meet proposed final grades. This layer is designed to be 
capable of supporting the selected vegetation. Some intermixing of the layers, approximately 2 to 
3 inches between the topsoil and the common fill will occur during direct placement of topsoil over 
the common fill. The common fill layer will be tracked by a bulldozer during placement prior to the 
topsoil installation. The tracking of the common fill will allow for organics from the topsoil to intermix 
with the common fill layer and enhance root penetration and vegetative support.  

2.2.2.1 Common Fill 
The common fill used as part of the vegetative support layer will be a clean, natural soil that complies 
with the environmental quality standards outlined in Section 2.2.4 below. Soils shall not contain 
stones larger than 2-inches in diameter or fines passing the #200 sieve greater than 30 percent. The 
depth of the common fill layer will be a minimum of 18-inches providing a total vegetative support 
layer minimum depth of 24-inches.  Note that to accommodate the potential future post-closure uses, 
the thickness of the common fill may be increased to construct a flatter plateau. 

2.2.2.2 Topsoil 
The topsoil portion of the vegetative support layer will either be a natural topsoil or manufactured 
topsoil consisting of soil and compost mix. The topsoil depth will be 6-inches with an organic content 
of greater than 3 percent. The depth of the topsoil layer and common fill layer combined will be a 
minimum of 24-inches. 

2.2.2.4 Proposed Vegetative Cover  
The proposed vegetation was developed specifically for vegetating and stabilizing disturbed areas on 
side slopes, particularly landfills. In addition, the seed mix was selected to be self-propagating and low 
maintenance. The vegetation is specified in the seed mix which is contained in Section 02930 of the 
draft technical specifications in Appendix C. 

The seed mix will be applied to the topsoil by hydroseeding at an application rate of 6 pounds of seed 
mix per 1,000 square feet. In addition, the closure contractor will be responsible for establishing and 
maintaining adequate vegetation at the landfill for one year after substantial completion of the landfill 
cap. 

All seeded slopes 4 horizontal to 1 vertical (4H:1V) or steeper will also be covered with erosion control 
blankets following hydroseeding. The erosion control blanket will minimize erosion and enhance 
moisture retention during establishment of the vegetative cover.   
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2.2.3 Backfill 
As outlined in the specifications, soil used to backfill waste relocation areas will be a clean, natural soil 
that are obtained from off-site sources and shall comply with the environmental quality standards 
outlined in Section 2.2.4 below. Soils shall not contain stones larger than 4-inches in diameter or fines 
passing the #200 sieve greater than 30 percent. 

2.2.4 Cap and Backfill Soil Source Control 
As outlined in the specifications, all cap materials and backfill used will be a clean, natural soil that are 
obtained from off-site sources and shall be free of organic material, trash, snow, ice, frozen soil, solid 
waste, large stones, brick, concrete or other deleterious material that may be compressible or which 
cannot be properly compacted. 

Prior to delivery of any soils, the Contractor shall provide information on the location of the proposed 
source and one set of test results for each source to demonstrate that the source is below standards 
shown in Table 2-1.  

The Contractor shall provide CDM Smith with analytical testing of the proposed soil sources that 
includes, at a minimum, all of the parameters outlined in Table 2-1. The cap and backfill soils shall be 
free of any documented anthroprogenic contamination. Documentation as to the historic uses of the 
source site(s) and permission to allow CDM Smith to visit the source site(s) to observe project controls 
will be required. The Contractor shall provide laboratory analytical data for a discrete sample collected 
from the source site for every 500 cubic yards (measured in-place) of soils delivered for capping 
purposes. Note that based upon a review by CDM Smith of the results, in-situ data collected through a 
field investigation program may be utilized for the source testing. CDM Smith may collect additional 
samples at the landfill to confirm that the delivered soils are similar to the proposed source(s).  

All soils delivered to the landfill for backfill or capping layers, except the topsoil, will be accompanied 
by a Material Shipping Record (MSR) or similar tracking document. 

2.3 Landfill Cap Design Criteria 
2.3.1 Hydraulic Performance 
Decreasing infiltration of precipitation through the waste is the primary means of preventing leachate 
generation and the migration of contaminants from the waste into the groundwater. The components 
and design of the landfill cap system, specifically the low-permeability layer, help direct precipitation 
away from the waste and reduce precipitation from infiltrating through the waste mass. 

The results of the CSA monitoring concluded that the landfill has minimal impacts to the environment. 
Based upon these conclusions, an alternative 3-foot soil cap with a 1-foot thick 1x10-5 cm/sec low-
permeability layer is proposed as the final capping system. This alternative soil cap will not only 
provide a physical barrier, but it will provide an adequate low-permeability capping system that will 
reduce infiltration through the waste mass. 
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Table 2-1 
Summary of Proposed Cap and Backfill Soil Maximum Allowable OHM Concentrations 

OIL OR HAZARDOUS 
MATERIAL 

Concentration 
Maximum1 Allowable 

Soil Concentration 
mg/kg 

In 
"Natural" 

Soil2 
(mg/kg) 

Rule-of-
Thumb 

Multiplier 

Multiplied 
Value 

(mg/kg) 

RCS-1 Standard3 
(mg/kg) 

ACENAPHTHENE 0.5 10 5 4 < 4 
ACENAPHTHYLENE 0.5 10 5 1 < 1 
ALUMINUM 10,000 2.5 25000 NS < 25000 
ANTHRACENE 1 10 10 1000 < 10 
ANTIMONY 1 10 10 20 < 10 
ARSENIC 20 7.5 150 20 < 20 
BARIUM 50 7.5 375 1000 < 375 
BENZO(a)ANTHRACENE 2 10 20 7 < 7 
BENZO(a)PYRENE 2 10 20 2 < 2 
BENZO(b)FLUORANTHENE 2 10 20 7 < 7 
BENZO(g,h,i)PERYLENE 1 10 10 1000 < 10 
BENZO(k)FLUORANTHENE 1 10 10 70 < 10 
BERYLLIUM 0.4 10 4 100 < 4 
CADMIUM 2 10 20 2 < 2 
CHROMIUM (TOTAL) 30 7.5 225 30 < 30 
CHROMIUM(III) 30 7.5 225 1000 < 225 
CHROMIUM(VI) 30 7.5 225 30 < 30 
CHRYSENE 2 10 20 70 < 20 
COBALT 4 10 40 NS < 40 
COPPER 40 7.5 300 NS < 300 
DIBENZO(a,h)ANTHRACENE 0.5 10 5 0.7 < 0.7 
FLUORANTHENE 4 10 40 1000 < 40 
FLUORENE 1 10 10 1000 < 10 
INDENO(1,2,3-cd)PYRENE 1 10 10 7 < 7 
IRON 20,000 2.5 50000 NS < 50000 
LEAD 100 5 500 300 < 300 
MAGNESIUM 5,000 2.5 12500 NS < 12500 
MANGANESE 300 5 1500 NS < 1500 
MERCURY 0.3 10 3 20 < 3 
METHYLNAPHTHALENE, 2- 0.5 10 5 0.7 < 0.7 
NAPHTHALENE 0.5 10 5 4 < 4 
NICKEL 20 7.5 150 20 < 20 
PHENANTHRENE 3 10 30 10 < 10 
PYRENE 4 10 40 1000 < 40 
SELENIUM 0.5 10 5 400 < 5 
SILVER 0.6 10 6 100 < 6 
THALLIUM 0.6 10 6 8 < 6 
VANADIUM 30 7.5 225 600 < 225 
ZINC 100 5 500 2500 < 500 

Source:  Table 2  for maximum allowable concentrations of OHM in soil for re-use assuming Natural Background Conditions 
at an RCS-1 Receiving Location, “Draft Technical Update – Identifying When Soil Concentrations at a Receiving Location Are 
“Not Significantly Lower” than Managed Soil,” prepared by MassDEP, dated March 26, 2013. 

                                                           

1 Concentration of OHM in capping soil must be less than (not equal or greater than) this value. 
2 Concentrations from MassDEP document “Background Levels of Polycyclic Aromatic Hydrocarbons and Metals in Soil” 

dated May 2002. 
3 RCS-1 standards are based on current promulgated version of Massachusetts Contingency Plan (MCP; 310 CMR 40.000). 
NS: No Standard 
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2.3.2 Side-Slope Stability  
Since a flexible membrane liner (FML) geomembrane is not specified as part of the proposed capping 
system, a typical slope stability analysis was not conducted to calculate the structural integrity 
between the soil and geomembrane. Additionally, based upon the proposed maximum slopes, it is 
anticipated that the soil layer interfaces will have sufficient friction and not create a slip plane and 
ultimate failure of the side slope. Based upon these two design factors, no slope stability calculations 
are necessary. 

2.3.3 Estimated Landfill Settlement  
2.3.3.1 Anticipated Settlement  
There are three major factors involved in landfill settlement; all are time dependant. 
Mechanical/primary compression occurs rapidly and is typically complete within approximately one 
month from the time filling is complete. Areas 2, 2A and 2B operated from 1977 to 1983, accepting 
municipal solid waste. A layer of cover soils was installed following final waste disposal and the site 
has remained dormant since then. Therefore, the mechanical/primary compression settlement of 
waste areas to be capped occurred almost 30 years ago, immediately following the end of waste 
disposal. CDM Smith proposes to perform some limited waste excavation and relocation as part of the 
corrective action. The relocated waste shall be placed within the limits of the landfill in shallow lifts 
with the application of a minimum of 6-inches of daily cover in accordance with MassDEP regulations. 
The small volume of relocated waste will not have any significant additional settlement. 

Biodegradation is the primary mechanism for landfill settlement. MSW has not be been disposed of at 
the landfill since 1983, therefore biodegradation of the organic matter is nearing the end of its life 
cycle. Continued settlement due to biodegradation is likely to be minor. 

Physical creep compression is caused by biodegradation from the sifting of finer materials into the 
voids between larger particles. Since the landfill has been dormant for over 30 years, biodegradation 
rates area greatly reduced, therefore the physical creep compression which only equals about 2 
percent of the fill height, has primary occurred is no longer a consideration for settlement at the site.  

Waste from Area 2B will be consolidated onto Area 2. Since waste from Area 2B is anticipated to be 
equally degraded, settlement on Area 2 due to biodegradation is expected to be minimal. Some long-
term physical creep compression is still possible due to the additional relocated soil/waste mass above 
the existing waste due to waste consolidation. However, this settlement is small, about 2-percent; 
adequate compaction during waste consolidation and use of daily cover soils will aid in minimizing this 
type of settlement, as well as the minimal amount of additional waste to be consolidated over this 
area.   

Based on the various models for estimating short-term and long-term settlement, any additional 
settlement will be minor. Further estimation and compensation for settlement of the landfill areas is 
unwarranted. 

2.3.4 Soil Loss 
Soil loss is calculated to assess the long-term integrity of the landfill cap. The Universal Soil Loss 
Equation, developed by the USDA was used to calculate soil loss at the site. The calculation 
demonstrated that soil loss at the site will be less than 2.0 tons/acre/year under a good stand of grass 
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and that an erosion control blanket with a C value no greater than 0.03 should be used to provide 
temporary erosion control prior to the establishment of vegetation. This calculation is included in 
Appendix D. The primary design factors that affect the loss of soil are the slope, length of slope, 
surface condition, and soil texture.   

Soil loss is reduced with the establishment of good vegetation. The vegetative support layer soil and 
seed mix design is important to provide appropriate vegetation for the landfill slopes that will flourish 
under those conditions. Vegetation will shield the bare soils from the impact of falling precipitation as 
well as, bind the soil with their roots, to reduce erosion gullies on the slope.    

Soil loss is also reduced by designing shorter slopes. With a typical landfill, slopes are typically not 
short, therefore stormwater benches/swales are constructed to break up the flow on the slopes and 
divert the flow off the cap. Based on soil loss calculations, and the 4H:1V slopes, no mid-slope swales 
are necessary.   

2.4 Waste Relocation 
2.4.1 Excavation and Consolidation 
As an alternative to capping, waste relocation will occur in two areas of the landfill site: the northern 
toe of slope on Area 2 and the majority portion of Area 2B. 

Waste will be relocated from the northern toe of slope along Area 2 in order to install the cap outside 
of the delineated edge of wetlands. Although previous test pitting activities have delineated the edge 
of waste as outside the wetland, waste is within close proximity to the wetland line, therefore some 
limited excavation within the wetlands may be necessary. If excavation is required within the wetlands 
limits, the wetland will be restored with appropriate soils and seed/plantings to the original wetland 
limits. This work shall be permitted by the Hamilton Conservation Commission through the Notice of 
Intent process and by way of an Order of Conditions.  

Waste within a portion of Area 2B will also be relocated in preparation for potential post-closure use. 
Based upon test pit logs, waste was determined to be shallow in this area, therefore it is cost effective 
to excavate the waste and consolidate onto the Area 2 mound. Waste will be excavated to limits set 
by visual observation then confirmed with a sampling program. Confirmatory samples will be collected 
from the bottom and sidewalls of the excavation at a frequency of 4 and 6 per acre, respectively. Each 
composite confirmatory sample will be comprised of 4 individual grab samples from the sampling 
area. Additional excavation and subsequent sampling will be conducted until sample results are below 
the applicable Massachusetts Contingency Plan (MCP), Method 1, S-1 standards. Samples will be 
analyzed for and compared to the parameters and standards indicated in the table below: 

Table 2-2 
Confirmatory Sampling 

Parameter Test Method Allowable Concentration Maximum Detection limit 

RCRA 8 Metals MCP 6000  series Below Method 1, S-1 standards  ½ of MCP S-1 Standard 

PAHs w/target MCP-EPH -Deluxe Below Method 1, S-1 standards  ½ of MCP S-1 Standard 
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Following analytical confirmation of final excavation limits, the excavated areas will be backfilled with 
clean soils, as described in Section 2.2.3 and 2.2.4 above. 

Excavated waste from these two areas will be consolidated onto Area 2 in maximum 18-inch lifts and 
compacted with a minimum 4 passes of a track dozer to achieve an approximate 90 to 95-percent 
compaction rate to minimize the potential for settlement. All relocated waste will be covered daily 
with a minimum 6-inch thick soil layer (daily cover). If bulkier waste is encountered, additional 
measures will be implemented to achieve adequate compaction and minimize the potential for 
settlement. 
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Section 3  
Stormwater Management and Erosion Control 

3.1 Introduction 
Stormwater management controls were considered for the site, however due to the nature of the soil 
cap, the short slopes, and the existing stormwater patterns at the site, minimal controls are required. 
Stormwater runoff from the proposed pavement cap areas will be treated through a system of Best 
Management Practices (BMPs). Any future post closure use that will require stormwater controls will 
include additional and modify existing control measures as part of the post-closure use design and 
permit application.  

The proposed closure design, through grading of the site will achieve the following:  

 Maintain the integrity of the landfill by preventing erosion of the cap; 

 Decrease the quantity of leachate production by diverting stormwater runoff away from the 
landfill surface and preventing ponding; 

 Minimize the transport of contaminants, either in suspension or solution, from the landfill into 
adjacent wetland areas or groundwater receptors; and 

 Maintain post-closure, off-site runoff flow rates that are less than or equal to the existing off-
site flow rates. 

At this site, landfill cap integrity will be maintained by the vegetative support layer discussed in 
Section 2, along with 4H:1V final grades that are designed to shed stormwater runoff off the cap. The 
proposed closure grading plan design is shown on Sheet C-3, contained in Appendix B. 

The surface water runoff from Area 1 flows off the existing cap towards downgradient wetlands on 
the south and east sides and towards adjacent landfill areas (Areas 1A and 2B) to the west and north. 
As this area is already capped, no changes to stormwater controls are proposed. No drainage swales 
or basins were constructed as part of the previous closure of Area 1. The gradual slopes, soil cap, and 
short overall height of Area 1 made any mid-slope diversion drainage swales unnecessary for the cap 
stability or soil loss prevention. The surface water runoff from Area 2, to be capped, currently flows off 
the mound towards wetlands to the north and northeast, the existing access road to the south and 
southeast, and landfill Area 2B to the west. No modifications to the existing stormwater flow 
pathways will be designed for Area 2, in order to maintain the existing stormwater flow to the 
adjacent wetland. Because Areas 2A and 2B are small and relatively flat, no stormwater controls are 
necessary for these areas. Stormwater from Area 1A flows north to the northern wetland system. 
Since this area will be capped with an alternative pavement cap, such that the Town can maintain 
their DPW operations area, stormwater from the pavement cap will be routed and treated by a 
proposed stormwater infiltration basin after being routed through a stone level spreader, vegetated 
filter strip, and grass lined water quality swale.  
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3.2 Best Management Practices (BMPs) Implementation 
Program  

A stormwater BMP is defined as any program, technology, process, siting criteria, operating method, 
measure, or device that controls, removes, or reduces pollution conveyed as runoff. Appropriate 
BMPs are selected based on an assessment of the operations and potential stormwater impacts. Areas 
of actual or potential pollutant contact are evaluated and applicable BMPs are implemented to 
minimize or eliminate the release and transport of pollutants to downgradient receiving waters. 

To minimize the potential negative impacts on the surrounding wetlands and waterways associated 
with landfill closure construction activities, the initial site preparation will include the implementation 
of several BMPs. A discussion of the specific BMPs to be used at the site is provided in the sections 
below. 

3.2.1 BMP Design during Construction   
The anticipated sedimentation and stabilization control BMPs to be implemented during excavation, 
relocation, grading of materials and cap construction will include, but are not necessarily limited to, 
the following: 

 Dust Controls; 

 Erosion Control Blankets; 

 Installation of temporary stormwater control structures; 

 Installation of Erosion Control Barriers (Silt Fence and haybales).  

Erosion and sedimentation controls will be established prior to the contractor commencing site 
preparation activities. Erosion control barriers will be installed surrounding the entire site and will be 
considered the limit of work. Installation of the erosion control barriers will be in accordance with the 
details, specifications and the Order of Conditions to be issued by the Hamilton Conservation 
Commission. 

General controls, such as hay bales, will be installed at the edge of all wetland areas to adequately 
protect these resources. The hay bales will be anchored 4 inches into the ground with firmly 
entrenched stakes and placed in a continuous row. The hay bale barrier will be inspected regularly and 
those showing signs of deterioration will be replaced immediately. Material that has collected behind 
the hay bales will be removed as needed. 

A silt fence will be installed in addition to the hay bales as a secondary control of erosion and siltation. 
Silt fence fabric selection shall be made to allow adequate passage of water. Stakes used to construct 
silt fences shall be manufactured of wood with squared, butt ends and tapered driving points. Filter 
fabric shall be stapled or tied to the wood stakes with jute twine. All silt fence shall be removed 
following completion of all on-site construction activities. 

All sediment controls shall be cleaned on a regular basis. At a minimum, sedimentation control devices 
must be cleaned when their design capacity has been reduced by 50 percent. 
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3.3 Stormwater Management System 
The proposed landfill closure plan utilizes the existing drainage pathways and gradual slopes to direct 
stormwater off the landfill cap. Design of the landfill stormwater management system is in accordance 
with all applicable state regulations and guidelines. These regulations and all pertinent drainage swale 
design criteria are discussed in detail below.  

3.3.1 Regulations 
MassDEP Solid Waste Management Regulations (310 CMR 19.000) require that stormwater runoff 
from landfills discharging to wetlands be controlled during a 25-year, 24-hour storm event. The 
Massachusetts Stormwater Management Policy requires stormwater control for both 2- and 10-year, 
24-hour storms and requires that the 100-year, 24-hour storm event be evaluated for off-site flooding 
impacts.   

The Massachusetts Stormwater Management Policy includes ten (10) stormwater management 
standards which need to be considered for new or redevelopment projects. For redevelopment of a 
previously developed site, as is the case with the Hamilton Landfill, projects must meet the 
stormwater management standards to the maximum extent practicable. At the very least, the 
stormwater system must be designed to improve existing conditions. The ten stormwater 
management standards include: 

 No new stormwater conveyances (e.g., outfalls) may discharge untreated stormwater directly 
to, or cause erosion in, wetlands or waters of the Commonwealth.   

 Stormwater management systems must be designed so that post-development peak discharge 
rates do not exceed pre-developed peak discharge rates. 

 Loss of annual recharge to groundwater should be minimized through the use of infiltration 
measures to the maximum extent practicable. The annual recharge from the post-development 
site should approximate the annual recharge from the pre-development or existing site 
conditions, based on soil types.   

 For new development, stormwater management systems must be designed to remove 80 
percent of the average annual load (post-development conditions) of Total Suspended Solids 
(TSS). 

 Stormwater discharges from areas with higher potential pollutant loads (as defined by the 
Policy) require the use of specific stormwater management BMPs. The use of infiltration 
practices without pretreatment is prohibited.   

 Stormwater discharges to critical areas must utilize certain stormwater management BMPs 
approved for critical areas. Critical areas are Outstanding Resource Waters (ORWs), shellfish 
beds, swimming beaches, cold water fisheries and recharge areas for public water supplies.   

 Redevelopment of previously developed sites must meet the Stormwater Management 
Standards to the maximum extent practicable.  

 Erosion and sediment controls must be implemented to prevent impacts during construction or 
land disturbance activities.   
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 All stormwater management systems must have an operation and maintenance plan to ensure 
that systems function as designed. 

 Illicit discharges to the surface water management system are prohibited. 

3.3.2 Stormwater Flows 
The stormwater management system has been sized to adequately handle the 25-year storm event, 
satisfy BMP requirements, and maintain post-development flows to the surrounding wetlands within a 
reasonable percentage of pre-development rates. Table 3-1 summarizes pre-development and post-
development stormwater flow rates for the 2-, 10-, 25-, and 100-year storm events. All stormwater 
runoff calculations and supporting information are provided in Appendix E.   

Based on HydroCAD (Version 9.10) stormwater modeling calculations, the post-closure stormwater 
runoff will be reduced due to flow diversion through the infiltration basin. There is no increase in peak 
rates of runoff discharging to either the southeastern or northern wetlands during the 2-, 10-, 25-, and 
100-year storm events.   

3.4 TSS Removal 
To achieve 80 percent removal of TSS during the 2-, 10-, 25- and 100-year storm events more than one 
BMP control must be used. Vegetated water quality swales, infiltration basins, stone level spreader, 
vegetated filter strip and sediment check dams will be used to achieve the TSS removal to the 
maximum extent practicable.   

3.5 Water Quality Volume 
Standards 4, 5 and 6 of the Stormwater Management Policy relate to the volume of water to be 
treated for different scenarios. Under post-closure conditions, there is an increase of impervious 
surfaces, with the construction of the low-permeability alternative pavement and soil caps. However, 
it should be noted that for the soil cap, a minimum of 24-inches of soil exists over the low-
permeability soil layer surface which will allow for infiltration and evapotranspiration of stormwater.   

The Stormwater Management Policy uses impervious areas as the basis for calculating the water 
quality volume to be treated. According to the Policy, 0.5 inches of runoff times the total impervious 
area of the post-developed site needs to be treated. There is just over 1 acre (44,413 sf) of impervious 
pavement area proposed for the landfill closure. The results of this standard require that 1850 cubic 
feet of stormwater be treated. Detention basins are among the BMPs that treat stormwater according 
to Standards 4 and 5 in the Stormwater Management Technical Handbook. Stormwater from this 
impervious area will be treated by the infiltration basin located at the north corner of the site. 
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Table 3-1 
Summary of Stormwater Drainage Modeling 

Discharge Point: 

Total Runoff (cfs) 

2-yr storm 10-yr storm 25-yr storm 100-yr storm 
Pre-

Development 
Post-

Development 
Pre-

Development 
Post-

Development 
Pre-

Development 
Post-

Development 
Pre-

Development 
Post-

Development 

Southeast Wetlands 3.16 3.81 11.08 11.75 18.14 18.68 36.34 36.24 

Northern Wetlands 5.22 3.27 14.57 8.75 22.57 13.40 42.54 24.92 

Total Site Runoff 4 8.20 6.93 24.77 20.03 39.31 31.34 76.19 59.73 

Notes: 

1. Discharges to southeast wetlands include sheet flow from landfill property. 

2. Discharges to northern wetlands include sheet flow from landfill property and overflow from infiltration basin. 

3. The northern and southeastern wetlands receive additional runoff from off site which is not included in these modeling calculations. 

4.  The total runoff is not additive of the runoff to the individual discharge points. 
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3.6 Wetland Impacts 
3.6.1 Wetland Resource Areas 
Wetlands scientists from CDM Smith delineated wetlands surrounding the Hamilton Landfill site in 
2011 and confirmed existing wetland flags found on site. Wetlands were identified pursuant to the 
Massachusetts Wetlands Protection Act Regulations and the Corps’ Wetlands Delineation Manual.  

A wetland area located across Chebacco Road from the landfill site was previously delineated by 
Hancock Associates in 2009, however since this wetland is located across Chebacco Road, which acts 
as a surface water drainage divide, the wetland was not re-flagged by CDM Smith in 2011 for this 
project. 

Waste is located within the 100-foot buffer zone along the southern, eastern and northern extents of 
the landfilled areas. Along the northern edge of Area 2, waste is in very close proximity to the 
northern wetland (W-3 as shown on Sheet C-4 of the plans). The wetlands to the south and southeast 
of the site are designated by wetland flags 1-1 through 1-14, 2-1 through 2-22, 9-1 through 9-5, and C-
50 through C-54. Wetlands to the north of the site are designated by wetland flags 3-1 through 3-21. A 
pond located to the south of the site is designated at wetland flags 10-1 through 10-17 and wetlands 
across the street from the landfill site to the south are designated by flags 8-1 through 8-17. The 
wetlands and applicable state and town buffer zones are shown of Sheet C-1 of the design plans 
contained in Appendix B. 

During capping construction of Area 2, the northern wetland may be disturbed if waste needs to be 
pulled back away from the cap in order to install the cap outside the wetland limits. Based upon test 
pits previously conducted as part of the CSA, it appears that waste is not located within the wetland 
and waste relocation from within the wetland is not anticipated.   

3.6.2 Wetland Protection Measures 
Erosion and sedimentation controls will be maintained in-place throughout the duration of the landfill 
closure construction. All erosion and sedimentation controls, including hay bales and silt fences, will 
be monitored and repaired, as necessary, throughout the construction and stabilization process. 

Construction Measures 
 Haybales and silt fence will be placed on the downgradient side of the work area within the 

100-foot buffer zone and maintained until construction is complete. 

 In areas where construction activities occur within the 100-foot buffer zone, disturbed areas 
will be seeded and mulched immediately following construction completion to stabilize soils 
and minimize erosion if no further alterations are anticipated for 30 or more days. In the event 
that this work is to take place outside of the growing season, erosion control blankets or mulch 
and tackifier will be used in lieu of seeding. 

 For any construction activities taking place within the 100-foot buffer zone and no additional 
disturbances within the following 7 to 30 days, the areas will be temporarily stabilized with 
mulch and tackifier or erosion control blankets to minimize erosion.  

 Construction equipment will access all proposed 100-foot buffer zone work areas from adjacent 
uplands, to the greatest extent feasible.  
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 No equipment refueling or equipment maintenance activities will occur within the 100-foot 
buffer zone. CDM Smith will also require the contractor to maintain a supply of suitable oil 
absorbent material with the equipment for the clean-up of accidental spills during refueling or 
maintenance operations. 

Post-Construction Measures 

 All areas disturbed by construction activities will be stabilized upon completion of the work. 

 The silt fence/hay bale barrier will not be removed until the work area is stabilized. 

In summary, environmental benefits from this project to the surrounding wetland areas will include: 

 Improvement of site surface and ground water quality due to reduction of water infiltration into 
landfilled wastes. 

3.7 Operation and Maintenance (O&M) Plan 
The Town of Hamilton will be responsible for maintenance of the landfill cap following construction 
completion. The stormwater system will need to be maintained such that the controls operate 
properly. The Town will be responsible for both routine and long-term maintenance of the site. As 
part of the ongoing O&M program for the site, the following stormwater and erosion control systems 
will be inspected for proper operation: 

 Stormwater basins including berms, spillways, and level of siltation; and, 

 Vegetated swales. 

A monitoring and maintenance program of the site will be proposed as part of the Post-Closure 
Monitoring and Maintenance Plan to be submitted to MassDEP as part of the landfill closure 
certification report. 
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Section 4  
Construction Quality Assurance/Quality Control 

4.1 Introduction 
The purpose of a Construction Quality Assurance/Quality Control (QA/QC) plan is to provide a set of 
guidelines to be followed to document that all closure construction activities are performed in strict 
accordance with the contract design plans and specifications. When used to describe construction 
activities, the following definitions are commonly used for quality control and quality assurance: 

 Quality Control – those actions taken by the contractor, supplier, manufacturer or installer to 
document that their methods, materials and workmanship are accurate and correct and meet 
the requirements of the design plans and specifications. 

 Quality Assurance – those actions employed by the owner to document conformity with the 
design plans and specifications by monitoring and review of quality control activities. This is 
typically performed by a third party, independent of the owner or contractor, as required by 
Massachusetts Solid Waste Management Regulations 310 CMR 19.107(2). 

In summary, quality control techniques are commonly those employed by the Contractor and quality 
assurance activities are usually performed by the Owner or their Engineer. 

The overall QA/QC plan contains provisions for monitoring the installation of all aspects of the landfill 
closure construction. The following sections detail the requirements of the QA Engineer, the 
Contractor and the testing and installation requirements of the capping system materials.  

4.2 Quality Assurance Engineer 
The Owner will employ CDM Smith as a third party quality assurance engineering consultant during 
closure construction. This Engineer will have the responsibility of implementing the QA/QC plan for all 
construction activities at the site. The qualifications and responsibilities of the Engineer's staff 
members are listed as follows: 

Project Manager 
The Project Manager must have past experience in landfill construction projects, be familiar with the 
landfill and the closure design, be available for consultation with MassDEP, the Owner, and the 
Contractor as needed during construction, and be responsible to approve any design changes during 
construction. He or she will also review weekly construction progress reports. At the completion of 
construction, the Project Manager will be responsible for completing the Construction Certification 
Report for submittal to the MassDEP. 

Construction Coordinator 
The Construction Coordinator is the person in the Engineer's office assigned to implement and 
monitor specific compliance with the QA program during construction. This person will have previous 
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experience with landfill construction activities and be familiar with the project and its plans and 
specifications.   

The construction coordinator will have the following responsibilities: 

 Maintain contact with the Owner, Contractor, field staff and testing subcontractors; 

 Review all shop drawings, testing results and construction reports for conformance with the 
design plans and specifications; 

 Submit to and review with the project manager all weekly construction reports, shop drawings 
and testing results for conformance with the design plans and specifications; and, 

 Organize all daily and weekly reports and all testing results for incorporation into the 
construction certification report. 

Resident Project Representative (RPR) 
The RPR will be at the site while cap and related construction activity is taking place to monitor 
construction activities and to provide on-site QA services for further protection against defects and 
deficiencies in the work of the Contractor. The RPR will be responsible for notifying the Owner and 
Construction Coordinator of any potential problems. He or she will keep a daily log book of all 
activities which take place on the site. This daily log book will include, at a minimum, the following 
information: 

 Daily weather conditions including temperature, wind direction and speed, precipitation, etc.; 

 Description of construction activities taking place; 

 Equipment and personnel on-site; 

 Description and location of any QA/QC testing being performed; 

 Acceptance or failure of inspection and tests; 

 Quality verification of materials received on-site and thickness placed; 

 Problems encountered and actions taken; 

 Description of remedial action to be taken, if required; 

 On-going corrective actions; and, 

 In-field modifications of design plans. 



Section 4  •  Construction Quality Assurance/Quality Control 
 

  4-3 
0644-89096-03-05 

4.3 Contractor 
To ensure that the landfill closure will be undertaken by a competent, experienced, reputable and 
reliable contractor, the following will be required of the contractor during the bidding phase of the 
project: 

 List of all jobs involving work relating to landfill closure, completed in the last 3 years; 

 A list of construction projects the firm has ongoing as of the bid date; 

 A list of all the major pieces of construction equipment the Contractor has available for use on 
this project and the extent of ownership in each; and 

The Town is required to publicly bid this construction. Bidders qualifications will be evaluated and 
confirmed prior to contract award. 

4.4 Closure Certification Report 
Within 90 days of the completion of landfill closure construction, the Owner will file a Closure 
Certification Report with the MassDEP. This report will include: record drawings of the closure, details 
of the construction activities which occurred at the site, descriptions of all quality control procedures 
followed during construction and daily resident inspector's reports and quality control test results. 

4.5 Capping Material Testing Requirements 
Quality control testing of capping materials will be performed by a certified geotechnical laboratory 
that is qualified in accordance with ASTM E329, latest revision. Testing procedures and sampling 
methods will be focused on the following critical landfill cap components: 

 Low Permeability Layer  

 Common Fill Layer 

 Topsoil Layer 

 Bituminous asphalt pavement 

Below is a discussion of the specific material testing requirements for each of these items. 

4.5.1 Low Permeability Layer 
Material testing of the low permeability layer shall be conducted in accordance with the contract 
specifications, as presented in draft format in Appendix C. Testing shall be conducted at a frequency of 
one test per 1,500 cubic yards of material in-place for grain size analysis. Low permeability material 
shall meet the following grain size requirements:  
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Sieve Size % Finer by Weight 

1-in 100 

½-in 90 - 100 

No. 4 50 - 100 

No. 200 <15 

Permeability testing of the low permeability material shall be performed at a frequency of one test 
per 3,000 cubic yards of material measured in-place. The material shall have a minimum permeability 
of 1.0 x 10 -5 cm/sec.   

Environmental quality testing of the low permeability material shall be performed initially and every 
1,000 cubic yards of material in place. The material must meet the limits presented in Table 2-1. 

4.5.2 Common Fill 
Common fill will be used in conjunction with topsoil to compose the vegetative support layer and to 
backfill waste relocation areas. Material testing of the common fill as part of the vegetative support 
layer, shall be conducted in accordance with the contract specifications, as presented in draft format 
in Appendix C. Testing shall be conducted at a frequency of one test per 1,500 cubic yards of material 
in-place for grain size analysis. Common fill shall meet the following grain size requirements:  

Sieve Size % Finer by Weight 

2-in 100 

No. 200 0-30 

Environmental quality testing of the low permeability material shall be performed initially and every 
1,000 cubic yards of material in place. The material must meet the limits presented in Table 2-1 
presented in Section 2. 

4.5.3 Topsoil 
Topsoil will be used for the landfill closure and for re-grading waste relocation areas, and repairing any 
vegetated areas outside the limits of the cap disturbed during construction. 

The testing requirements for topsoil are outlined in the specifications. Grain size analysis and organic 
content tests shall be performed at a frequency of one test for every 1,000 cubic yards of topsoil to be 
placed at the site. Environmental sampling of the topsoil shall include RCRA 8 metals and poly-
aromatic hydrocarbons (PAH’s), in which results must comply with RCS-1 Standards or MassDEP 
background limits, whichever is lower. 

The seed to be used for the topsoil shall be premixed and delivered with a manufacturer’s certificate 
of compliance to the specifications.  
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4.5.4 Bituminous Asphalt Pavement 
Bituminous asphalt pavement will be used for the alternative pavement cap area (primarily Area 1A) 
and the paved access road atop waste. Source/batch plant testing will be conducted to prepare a mix 
design that will meet design requirements. The Marshall Method will be used to determine the 
performance of the mix. The batch plant operation will be monitored to determine certifications for 
scales and mixing equipment, temperature of mix and methods of handling and loading.   

The RPR shall be present during the pavement placement to observe placement, thickness, 
compaction temperature of mix, acceptability of weather, and other requirements of the 
specifications per Section 02576. The references standard cited in the specifications is the Department 
of Public Works Standard Specifications for Highways and Bridges of the Commonwealth of 
Massachusetts, latest edition, including all addenda (DPWSSHB).  
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MassDEP Approvals/Correspondence 
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Design Plans 
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Technical Specifications  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 









































































































 

 

 

 

 

 

 

 

 

 

Appendix D 

Soil Loss Calculations 
  





















 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix E 

Stormwater Calculations and Drainage Plans 
  



 

 

 

 

 

 

 

 

 

 

 

 

 

Pre-Development (Existing) Drainage Calculations 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





























 

 

 

 

 

 

 

 

 

Pre-Development (Existing) Drainage Plan 

Figure 1 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





 

 

 

 

 

 

 

 

 

Post-Development (Proposed) Drainage Calculations 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 







































 

 

 

 

 

 

 

 

 

Post-Development (Proposed) Drainage Plan 

Figure 2 
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