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November 23, 2020 
File No. 34790.01 
 
Mr. James Scheffler  
Massachusetts Department of Environmental Protection 
Western Region 
436 Dwight Street 
Springfield, MA 01103 
 
Re: Corrective Action Design Additional Waste Areas  
  BWP SW 45: Any Facility – Presumptive Approval  
  Former Sandy Lane Burn Dump   
  Montague, Massachusetts 
  MassDEP File Number 20-192-001  
 
Dear Mr. Scheffler: 
 
On behalf of The Town of Montague, the property owner, applicant, and developer of the Former Sandy 
Lane Burn Dump, GZA GeoEnvironmental, Inc. (GZA) is submitting the attached BWP SW 45 in order to 
modify the approved Corrective Action Design (CAD) permit that was issued for the Former Sandy Lane 
Burn Dump final landfill cover under Transmittal Number X272789 and File Number 19-192-001 and 
later modified under Approval Number SW45-0000080. The modified CAD includes the extension of 
final cover system installation over the additional areas of buried solid waste that were discovered 
during construction. The CAD approval was issued by MassDEP on April 5, 2019 and stated that the final 
cover must be installed by December 31, 2019. The July 27, 2020 SW45 approval extended the project 
completion deadline to December 31, 2020. Due to the need for time to install the final cover system 
in additional buried waste areas, that were recently identified during cap construction activities, this 
application also requests that the landfill capping completion deadline be extended from December 31, 
2020 to December 31, 2021.   
 
The Town is in the process of constructing a solar energy system on top of the landfill cap. The northern 
plateau area of the landfill has been capped at this time and solar deployment is occurring in this area.  
Solar array ballast blocks are currently being installed over the completed landfill cover system. The 
remaining cap areas will be completed as part of the proposed cap expansion work detailed in this 
application.   
 
The completed final cover consists of 1.5 feet of low permeability soil (design hydraulic conductivity is 
1.0X10-5 cm/sec) overlain by 8 inches of vegetative support soil.  The proposed solar facility has been 
approved by the MassDEP as part of a Post Closure Use Permit (PCUP) for the facility. The PCUP 
approval was issued on April 5, 2019 under Authorization Number SW36-0000014. The Town of 
Montague Conservation Commission issued an Order of Conditions for the project on November 8, 
2018 under DEP file 229-0252.  
 
On July 21, 2020, buried solid waste was encountered while excavating for the stormwater pond 
associated with the landfill closure. Buried waste was observed beneath the proposed elevation of the 
bottom of the pond. In the approved CAD permit documents, the delineated waste edge did not extend 
into the stormwater pond area. GZA directed J. Bates and Son (Bates) to dig a series of test pits in order 
to document the areas where buried waste was present beyond the permitted waste limit and to 
observe the extent and depth of the waste area. The observed area of excess buried waste is shown on 
Sheet 5 of the attached figure set. Buried solid waste was encountered in Test Pits #1 through #4 and 
Test Pit #6. Solid waste was observed to extend to depths below the groundwater table. In the deepest 
test hole excavated, solid waste was present at depths greater than 14 feet below the ground surface. 
MassDEP was notified of this additional waste area via e-mail on July 24, 2020. Test pit logs are attached 
to this letter.  
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Proactive by Design 

 

On August 6, an additional area of buried solid waste was encountered in the areas of planned solar electrical equipment to 
service the proposed solar array.  The electrical was proposed on an area of the property that was outside of the original limit 
of waste.  This area is located adjacent to and north of the final landfill cover limits included in the original CAD application. On 
August 10, 2020, GZA and Bates performed additional test pit explorations to determine the extents of the solid waste. The 
limits of the expanded area of buried waste is shown on Sheet 5 of the attached figure set. Buried solid waste was encountered 
in Test Pits #9 through #12. MassDEP was notified of this additional waste area via e-mail on August 12, 2020.   Test pit logs are 
attached to this letter. 
  
The proposed design of the landfill cover system for the buried solid waste in the pond area and southern landfill limit will 
include the installation of a 40 mil LLPDE geomembrane liner over the limits of solid waste. Landfill finish grading remains similar 
to the current design, though subgrade will be lowered by 2-3 feet in some areas in order to accommodate the proposed 
stormwater pond 
 
On the landfill side slopes, the final cover profile will consist of: 
 

• 8 inches of topsoil 

• 18 inches of vegetative support soil 

• 40 mil LLDPE liner (up to approximate elevation 226) 

• Cap subgrade soils 
 
On the stormwater pond, the landfill cover profile will consist of: 
 

• 24 inches of C-33 Sand 

• 12 inches of ¾ inch crushed stone.  

• 8-ounce geotextile 

• 40 mil LLDPE liner 

• Cap subgrade soils 
 
In the northern waste area, the existing landfill cover system will be extended from the northern plateau to cover the new limits 
of solid waste. The final landfill cover profile in this area will consist of: 
 

• 8 inches of topsoil 

• 18 inches of vegetative support soil 

• Cap subgrade soils 
 

Based on Appendix E: Stormwater Information of the Montague Burn Dump Closure / CAD and Montague II Solar Project Notice 
of Intent submitted to The Montague Conservation Commission by Tighe and Bond, Inc. on October 30, 2018 (NOI) GZA 
understands that the primary function of the stormwater pond was control peak discharge rate and volume into the wetland 
areas under the post closure condition.  The pond was not intended to provide water quality treatment as the NOI stated that 
“no sediment loading is anticipated from the Landfill closure. All runoff from pavement will travel through grass before 
discharging into the wetland.” However from the Response to MassDEP Comments on request for Approval Montague Burn 
Dump Corrective Action Design, Montague, MA submitted to MassDEP by Tighe and Bond, Inc. on January 29, 2019 (Response 
to Comments) GZA understands that the collection swale and stormwater pond were intended to provide some level of 
treatment for groundwater leachate. Therefore, the proposed design provides for a stormwater pond that will provide 
groundwater leachate treatment and peak runoff control.  
 
The proposed combined stormwater / groundwater management system consists of a rip rap lined forebay set at elevation 224 
feet along the landfill slope. The forebay will collect and convey stormwater runoff from the landfill slopes to the stormwater 
pond via a rip rap lined spillway. An 8-inch underdrain will be installed under the landfill cap with collection trenches set at 
elevations 221.20 and 219.80 to collect and convey groundwater into the stormwater pond.  
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The stormwater pond has been redesigned as a sand filter with a lined underdrain and an outlet structure. The underdrain 
consists of 4-inch perforated pipe spaced every 10-feet. The top of the sand is set at elevation 217 and the pond has a maximum 
water elevation of 220 feet. The proposed stormwater pond was analyzed utilizing the Hydro Cad 10 hydrologic modeling 
software. Drainage size, slope, hydrologic soil group, groundcover, and slope, as well as storm frequency and intensity details 
for the landfill’s post closure condition were obtained from Appendix E of the NOI. The results of a comparison of the post-
development storm water flows generated from original CAD design to the proposed design modification are summarized in 
the following Table, the full HydroCAD model output is included as an attachment to this letter.  
 

Original CAD vs. SW-45 Development Net Runoff Difference 

Collection Point 

Design Storm Frequency 

2 year 10 year 25 year 100 year 

Peak 
Inflow  

Total  
Volume 

Peak 
Inflow  

Total  
Volume 

Peak 
Inflow  

Total  
Volume 

Peak 
Inflow  

Total  
Volume 

(cfs) (acre-ft) (cfs) (acre-ft) (cfs) (acre-ft) (cfs) (acre-ft) 

Off Site Wetland -4.6 0.1 -7.6 0.1 -10.2 0.2 -12.8 0.3 

 
Stormwater discharge from the pond will be controlled via precast concrete outlet structure with two (2) low flow 6-inch outlets 
located at elevations 214.30 and 217.5 and a 24-inch frame and grate emergency overflow set at elevation 219.50. The 
maximum elevation in the pond under the 100-year design storm event is 219.30. The outlet structure discharges to the wetland 
via a 24-inch HDPE pipe with an invert set at elevation 214.00. The pipe outfall is located outside of the wetland buffer offset. 
Landfill cap and stormwater management details and layout are included in the attached figure set.  
 
If you have any questions or require additional information, please do not hesitate to contact either Ryan DaPonte at (401) 741-
4514 or Todd Greene at (401)-374-2310. 
 
Very truly yours, 
 
GZA GEOENVIRONMENTAL, INC. 
 
 
Ryan DaPonte, P.E.            Matthew Smith, P.E. 
Project Manager             Consultant/Reviewer 
 
 
Todd Greene, P.E.(RI)                 
Associate Principal           
         
Cc: Walter Ramsey, Town Planner, Montague, MA 
 
Attachments: Limitations 
    Application Form 
    Figures 1-10 
    Stormwater Pond HydroCAD Model 
    Test Pit Logs  
    
 
J:\ENV\34790.01.rd\Work\SW-45 Application\34790 SW 45 Cover Letter_final.docx  
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USE OF REPORT 

1. GZA GeoEnvironmental, Inc. (GZA) prepared this report on behalf of, and for the exclusive use of our Client for the stated 
purpose(s) and location(s) identified in the Proposal for Services and/or Report. Use of this report, in whole or in part, at 
other locations, or for other purposes, may lead to inappropriate conclusions; and we do not accept any responsibility for 
the consequences of such use(s). Further, reliance by any party not expressly identified in the agreement, for any use, 
without our prior written permission, shall be at that party’s sole risk, and without any liability to GZA. 

STANDARD OF CARE 

2. GZA’s findings and conclusions are based on the work conducted as part of the Scope of Services set forth in the Proposal 
for Services and/or Report and reflect our professional judgment. These findings and conclusions must be considered not 
as scientific or engineering certainties, but rather as our professional opinions concerning the limited data gathered during 
the course of our work. Conditions other than described in this report may be found at the subject location(s).   

3. GZA’s services were performed using the degree of skill and care ordinarily exercised by qualified professionals performing 
the same type of services, at the same time, under similar conditions, at the same or a similar property. No warranty, 
expressed or implied, is made. Specifically, GZA does not and cannot represent that the Site contains no hazardous 
material, oil, or other latent condition beyond that observed by GZA during its study. Additionally, GZA makes no warranty 
that any response action or recommended action will achieve all of its objectives or that the findings of this study will be 
upheld by a local, state or federal agency. 

4. In conducting our work, GZA relied upon certain information made available by public agencies, Client and/or others.  GZA 
did not attempt to independently verify the accuracy or completeness of that information.  Inconsistencies in this 
information which we have noted, if any, are discussed in the Report.    

SUBSURFACE CONDITIONS 

5. The generalized soil profile(s) provided in our Report are based on widely-spaced subsurface explorations and are 
intended only to convey trends in subsurface conditions.  The boundaries between strata are approximate and idealized, 
and were based on our assessment of subsurface conditions.  The composition of strata, and the transitions between 
strata, may be more variable and more complex than indicated. For more specific information on soil conditions at a 
specific location refer to the exploration logs.  The nature and extent of variations between these explorations may not 
become evident until further exploration or construction.  If variations or other latent conditions then become evident, it 
will be necessary to reevaluate the conclusions and recommendations of this report. 

6. Water level readings have been made, as described in this Report, in and monitoring wells at the specified times and under 
the stated conditions.  These data have been reviewed and interpretations have been made in this report.  Fluctuations 
in the level of the groundwater however occur due to temporal or spatial variations in areal recharge rates, soil 
heterogeneities, the presence of subsurface utilities, and/or natural or artificially induced perturbations. The observed 
water table may be other than indicated in the Report. 

COMPLIANCE WITH CODES AND REGULATIONS 

7. We used reasonable care in identifying and interpreting applicable codes and regulations necessary to execute our scope 
of work. These codes and regulations are subject to various, and possibly contradictory, interpretations.  Interpretations 
and compliance with codes and regulations by other parties is beyond our control.   
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SCREENING AND ANALYTICAL TESTING 

8. GZA collected environmental samples at the locations identified in the Report. These samples were analyzed for the 
specific parameters identified in the report.  Additional constituents, for which analyses were not conducted, may be 
present in soil, groundwater, surface water, sediment and/or air. Future Site activities and uses may result in a 
requirement for additional testing.  

9. Our interpretation of field screening and laboratory data is presented in the Report. Unless otherwise noted, we relied 
upon the laboratory’s QA/QC program to validate these data.  

10. Variations in the types and concentrations of contaminants observed at a given location or time may occur due to release 
mechanisms, disposal practices, changes in flow paths, and/or the influence of various physical, chemical, biological or 
radiological processes. Subsequently observed concentrations may be other than indicated in the Report.  

INTERPRETATION OF DATA 

11. Our opinions are based on available information as described in the Report, and on our professional judgment.  
Additional observations made over time, and/or space, may not support the opinions provided in the Report.   

ADDITIONAL INFORMATION 

12. In the event that the Client or others authorized to use this report obtain additional information on environmental or 
hazardous waste issues at the Site not contained in this report, such information shall be brought to GZA's attention 
forthwith.  GZA will evaluate such information and, on the basis of this evaluation, may modify the conclusions stated in 
this report. 

ADDITIONAL SERVICES 

13. GZA recommends that we be retained to provide services during any future investigations, design, implementation 
activities, construction, and/or property development/ redevelopment at the Site.  This will allow us the opportunity 
to: i) observe conditions and compliance with our design concepts and opinions; ii) allow for changes in the event that 
conditions are other than anticipated; iii) provide modifications to our design; and iv) assess the consequences of 
changes in technologies and/or regulations.  
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Massachusetts Department of Environmental Protection  
Bureau of Waste Prevention – Solid Waste Management 

 

BWP SW 07  Modification of a Large Handling Facility 
BWP SW 11  Landfills - Major Modification 
BWP SW 16  Combustion Facilities 
BWP SW 21  Modification of a Small Handling Facility 
BWP SW 22  Landfills - Minor Modification 
BWP SW 45  Any Facility – Presumptive Approval 

 

Application for Solid Waste Management Facility Modification 
 

 X272789 
Transmittal Number 

 
 19-192-001 

Facility ID# (if known) 

Important: When 
filling out forms 
on the computer, 
use only the tab 
key to move your 
cursor - do not 
use the return 
key. 

 

A. Project Information (all applicants must complete this section) 

1. Which permit category are you applying for? 
 
   BWP SW 07    BWP SW 11    BWP SW 16    BWP SW 21    BWP SW 22    BWP SW 45 

2. Is MEPA review required for this project?   Yes    No 

 
 Plan/Report #  Page #  

DEP USE 
ONLY 

3. Permit Modification (310 CMR 19.029(2))     

 a. General Description   Narrative  
 

 1 
 

  
 

Directions: 
Specify the 
plan/report and 
page numbers 
in which the 
following 
information is 
located. 

  (1)   Effect on Current Operation  Narrative 
 

 1 
 

  
 

  (2)   Effect on Capacity  Narrative 
 

 1 
 

  
 

  (3)   Effect on Operating Life  Narrative 
 

 1 
 

  
 

 b. Effect on Public Health, Safety or the 
 Environment  

 Narrative 
 

 1 
 

  
 

 
4. Currently Valid Department Approvals 

 
 Narrative 

 

 
 1 

 

  
 

    

      

Note: 
Complete only 
sections applicable 
to requested 
modification. Enter 
NA if not applicable. 

 
Important Note: 
Engineering Plans 
must be stamped 
by a Registered 
Professional 
Engineer (PE).  
Property Line 
Location must be 
stamped by a 
Registered Land 
Surveyor (RLS). 

B. Project Information 

 
 Plan/Report #  Page #  

DEP USE 
ONLY 

1. Plan/Report Modifications and/or Revisions     

 a. Waste Ban Plans (310 CMR 19.017)  N/A 
 

       
 

  
 

 b. Facility Plan (310 CMR (19.030(2)(d))  Figures  
 

 6-9 
 

  
 

  (1)   Site Plan (310 CMR 19.030(2)(d)1)  Figures  
 

 1-9 
 

  
 

  (2)   Facility Design Plan (310 CMR  
         19.030(2)(d) 3.) 

 Figures  
 

 1-10 
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Massachusetts Department of Environmental Protection  
Bureau of Waste Prevention – Solid Waste Management 

 

BWP SW 07  Modification of a Large Handling Facility 
BWP SW 11  Landfills - Major Modification 
BWP SW 16  Combustion Facilities 
BWP SW 21  Modification of a Small Handling Facility 
BWP SW 22  Landfills - Minor Modification 
BWP SW 45  Any Facility – Presumptive Approval 

 

Application for Solid Waste Management Facility Modification 
 

 X272789 
Transmittal Number 

 
 19-192-001 

Facility ID# (if known) 

 B. Project Information (cont.)  Plan/Report #  Page #  
DEP USE 

ONLY 

   (4)   Operation and Maintenance (310 CMR 
         19.030(2)(d) 4.) 

 N/A 
 

       
 

  
 

 

  (5)   Closure/Post-Closure Plan (310 CMR 
         19.030(2)(d) 5.) 

 N/A 
 

       
 

 
 

   

   (6)   Hydrogeological Study (310 CMR  
         19.104(3)) 

 N/A 
 

       
 

  
 

   (7)   Class II Recycling Program (310 CMR 
                     19.303) (Engineer’s Supervision sign-

off not required) 

 N/A 
 

       
 

  
 

     

 C. Permit Review Documentation and Criteria 

  
 Plan/Report #  Page #  

DEP USE 
ONLY 

Note: 
Complete all 
sections applicable 
to requested 
modification. Refer 
to referenced 
regulation 
citation for 
applicability. Enter 
NA if not applicable. 

1. Documentation     

 a. Site Assignment Documentation (310 CMR 
 19.030(2)(f)) 

 N/A 
 

       
 

  
 

 
 b. MEPA Status (310 CMR 19.030(2)(g)) 

 
 N/A 

 
       

  
 

 
 c. Wetlands Order of Conditions 

 
 N/A 

 
       

  
 

 
 d. Waste Disposal Contract (Transfer Station) 

 
 N/A 

 
       

  
 

 e. Financial Assurance Estimate and  
  Mechanism (310 CMR 19.051) 

 N/A 
 

       
 

 
 

   

 2. Permit Criteria (310 CMR 19.038(1)(d))     

  a. MEPA Compliance  N/A 
 

       
 

  
 

  b. Site Assignment Limits  N/A 
 

       
 

  
 

  c. Compliance with Facility Specific 
 Regulations 

 N/A 
 

       
 

  
 

  
 d. Health & Environmental Impact Assessment 

 
 N/A 

 
       

  
 

 

 e. Compliance with other applicable laws and 
 regulations 

 N/A 
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GZ-01
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NOTES:

1. BASE PLAN WAS DEVELOPED FROM “MONTAGUE BURN DUMP 100% CONSTRUCTION SET” PREPARED BY
INDUSTRIA ENGINEERING DATED APRIL 2020.

2. TEST PIT EXPLORATIONS WERE EXCAVATED BY J. BATES AND SON, INC BETWEEN AUGUST 5 AND 6, 2020
AND OBSERVED BY GZA PERSONNEL. TEST PIT LOCATIONS WERE SURVEYED USING RTK GPS ON AUGUST 10,
2020.

3. LANDFILL CAP CROSS SECTION IS IN ACCORDANCE WITH THE CORRECTIVE ACTION DESIGN PREVIOUSLY
APPROVED BY THE COMMONWEALTH OF MASSACHUSETTS DEPARTMENT OF ENVIRONMENTAL
PROTECTION ON APRIL 5, 2019 UNDER TRANSMITTAL NUMBER X272789.

4. LANDFILL FINAL COVER SYSTEM SHALL MEET THE SPECIFICATIONS INCLUDED IN “MONTAGUE BURN DUMP
CLOSURE PROJECT: BMP SW25 - CORRECTIVE ACTION DESIGN” PREPARED BY TIGHE AND BOND REVISED
JANUARY 2019.
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SHEET
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RAD

RAD

TRG

SAB

MS

AS NOTED

0 25' 50' 100' 150'

SCALE IN FEET 1'' =  50'

N

S

EW

LEGEND

NEW TEST PIT LOCATION

EXISTING CONTOUR 5 FOOT INTERVAL

EXISTING CONTOUR 1 FOOT INTERVAL

NEW TEST PIT LOCATION

NEW MONITOR WELL LOCATION

GROUND WATER CONTOUR  1 FOOT INTERVAL

6/22/2020 8/26/2020 10/27/2020

Location Elevation
Depth to
Water
(feet)

GW
Elevation

8/3/2020
Adjusted
Elevation

Depth to
Water
(feet)

GW
Elevation

10/1/2020
Adjusted
Elevation

Depth to
Water
(feet)

GW
Elevation

MW-H 258.6931 37.3 221.3931 248.6531 19.12 229.53 238.6131 19.22 219.39

MW-B 261.4707 33.06 228.4107 263.7607 35.75 228.01 266.0507 35.95 230.1

MH 249.0652 28.51 220.5552 249.0652 43 206.07 249.0652 - -

TW-3A 256.6404 N/A - 261.6404 29.22 232.42 259.4354 27.3 232.14

GZ-1 215.5 N/A - 215.5 11.74 203.76 215.5 10.43 205.07

GROUNDWATER READINGS

GZ-01

215.5

NOTES:

1. BASE PLAN WAS DEVELOPED FROM “MONTAGUE BURN DUMP 100% CONSTRUCTION SET” PREPARED BY
INDUSTRIA ENGINEERING DATED APRIL 2020.

2. TEST PIT EXPLORATIONS WERE EXCAVATED BY J. BATES AND SON, INC BETWEEN AUGUST 5 AND 6, 2020
AND OBSERVED BY GZA PERSONNEL. TEST PIT LOCATIONS WERE SURVEYED USING RTK GPS ON AUGUST 10,
2020.

3. LANDFILL CAP CROSS SECTION IS IN ACCORDANCE WITH THE CORRECTIVE ACTION DESIGN PREVIOUSLY
APPROVED BY THE COMMONWEALTH OF MASSACHUSETTS DEPARTMENT OF ENVIRONMENTAL
PROTECTION ON APRIL 5, 2019 UNDER TRANSMITTAL NUMBER X272789.

4. LANDFILL FINAL COVER SYSTEM SHALL MEET THE SPECIFICATIONS INCLUDED IN “MONTAGUE BURN DUMP
CLOSURE PROJECT: BMP SW25 - CORRECTIVE ACTION DESIGN” PREPARED BY TIGHE AND BOND REVISED
JANUARY 2019.

5. GROUND WATER CONTOURS WHERE DEVELOPED FROM READINGS TAKEN OCTOBER 27, 2020
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NOTES:

1. BASE PLAN WAS DEVELOPED FROM “MONTAGUE BURN DUMP 100% CONSTRUCTION SET” PREPARED BY
INDUSTRIA ENGINEERING DATED APRIL 2020.

2. TEST PIT EXPLORATIONS WERE EXCAVATED BY J. BATES AND SON, INC BETWEEN AUGUST 5 AND 6, 2020
AND OBSERVED BY GZA PERSONNEL. TEST PIT LOCATIONS WERE SURVEYED USING RTK GPS ON AUGUST 10,
2020.

3. LANDFILL CAP CROSS SECTION IS IN ACCORDANCE WITH THE CORRECTIVE ACTION DESIGN PREVIOUSLY
APPROVED BY THE COMMONWEALTH OF MASSACHUSETTS DEPARTMENT OF ENVIRONMENTAL
PROTECTION ON APRIL 5, 2019 UNDER TRANSMITTAL NUMBER X272789.

4. LANDFILL FINAL COVER SYSTEM SHALL MEET THE SPECIFICATIONS INCLUDED IN “MONTAGUE BURN DUMP
CLOSURE PROJECT: BMP SW25 - CORRECTIVE ACTION DESIGN” PREPARED BY TIGHE AND BOND REVISED
JANUARY 2019.

5. PROPOSED FINISH CAP GRADING OBTAINED FROM “MONTAGUE BURN DUMP CLOSURE

PROJECT: BWP SW25 - CORRECTIVE ACTION DESIGN” PRODUCED BY TIGHE AND BOND, REVISED

JANUARY 2019.
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NOTES:

1. BASE PLAN WAS DEVELOPED FROM “MONTAGUE BURN DUMP 100% CONSTRUCTION SET” PREPARED BY
INDUSTRIA ENGINEERING DATED APRIL 2020.

2. TEST PIT EXPLORATIONS WERE EXCAVATED BY J. BATES AND SON, INC BETWEEN AUGUST 5 AND 6, 2020
AND OBSERVED BY GZA PERSONNEL. TEST PIT LOCATIONS WERE SURVEYED USING RTK GPS ON AUGUST 10,
2020.

3. LANDFILL CAP CROSS SECTION IS IN ACCORDANCE WITH THE CORRECTIVE ACTION DESIGN PREVIOUSLY
APPROVED BY THE COMMONWEALTH OF MASSACHUSETTS DEPARTMENT OF ENVIRONMENTAL
PROTECTION ON APRIL 5, 2019 UNDER TRANSMITTAL NUMBER X272789.

4. LANDFILL FINAL COVER SYSTEM SHALL MEET THE SPECIFICATIONS INCLUDED IN “MONTAGUE BURN DUMP
CLOSURE PROJECT: BMP SW25 - CORRECTIVE ACTION DESIGN” PREPARED BY TIGHE AND BOND REVISED
JANUARY 2019.
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SEE SHEET 10 FOR CAP

CROSS SECTION DETAIL

NOTES:

1. BASE PLAN WAS DEVELOPED FROM “MONTAGUE BURN DUMP 100% CONSTRUCTION SET” PREPARED BY
INDUSTRIA ENGINEERING DATED APRIL 2020.

2. TEST PIT EXPLORATIONS WERE EXCAVATED BY J. BATES AND SON, INC BETWEEN AUGUST 5 AND 6, 2020
AND OBSERVED BY GZA PERSONNEL. TEST PIT LOCATIONS WERE SURVEYED USING RTK GPS ON AUGUST 10,
2020.

3. LANDFILL CAP CROSS SECTION IS IN ACCORDANCE WITH THE CORRECTIVE ACTION DESIGN PREVIOUSLY
APPROVED BY THE COMMONWEALTH OF MASSACHUSETTS DEPARTMENT OF ENVIRONMENTAL
PROTECTION ON APRIL 5, 2019 UNDER TRANSMITTAL NUMBER X272789.

4. LANDFILL FINAL COVER SYSTEM SHALL MEET THE SPECIFICATIONS INCLUDED IN “MONTAGUE BURN DUMP
CLOSURE PROJECT: BMP SW25 - CORRECTIVE ACTION DESIGN” PREPARED BY TIGHE AND BOND REVISED
JANUARY 2019.
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NOTES:

1. BASE PLAN WAS DEVELOPED FROM “MONTAGUE BURN DUMP 100% CONSTRUCTION SET” PREPARED BY
INDUSTRIA ENGINEERING DATED APRIL 2020.

2. TEST PIT EXPLORATIONS WERE EXCAVATED BY J. BATES AND SON, INC BETWEEN AUGUST 5 AND 6, 2020
AND OBSERVED BY GZA PERSONNEL. TEST PIT LOCATIONS WERE SURVEYED USING RTK GPS ON AUGUST 10,
2020.

3. LANDFILL CAP CROSS SECTION IS IN ACCORDANCE WITH THE CORRECTIVE ACTION DESIGN PREVIOUSLY
APPROVED BY THE COMMONWEALTH OF MASSACHUSETTS DEPARTMENT OF ENVIRONMENTAL
PROTECTION ON APRIL 5, 2019 UNDER TRANSMITTAL NUMBER X272789.

4. LANDFILL FINAL COVER SYSTEM SHALL MEET THE SPECIFICATIONS INCLUDED IN “MONTAGUE BURN DUMP
CLOSURE PROJECT: BMP SW25 - CORRECTIVE ACTION DESIGN” PREPARED BY TIGHE AND BOND REVISED
JANUARY 2019.
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NOTES:

1. BASE PLAN WAS DEVELOPED FROM “MONTAGUE BURN DUMP 100% CONSTRUCTION SET” PREPARED BY
INDUSTRIA ENGINEERING DATED APRIL 2020.

2. TEST PIT EXPLORATIONS WERE EXCAVATED BY J. BATES AND SON, INC BETWEEN AUGUST 5 AND 6, 2020
AND OBSERVED BY GZA PERSONNEL. TEST PIT LOCATIONS WERE SURVEYED USING RTK GPS ON AUGUST 10,
2020.

3. LANDFILL CAP CROSS SECTION IS IN ACCORDANCE WITH THE CORRECTIVE ACTION DESIGN PREVIOUSLY
APPROVED BY THE COMMONWEALTH OF MASSACHUSETTS DEPARTMENT OF ENVIRONMENTAL
PROTECTION ON APRIL 5, 2019 UNDER TRANSMITTAL NUMBER X272789.

4. LANDFILL FINAL COVER SYSTEM SHALL MEET THE SPECIFICATIONS INCLUDED IN “MONTAGUE BURN DUMP
CLOSURE PROJECT: BMP SW25 - CORRECTIVE ACTION DESIGN” PREPARED BY TIGHE AND BOND REVISED
JANUARY 2019.
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INSTALL TOE DRAIN OUTLET

INV. EL. = 219.00 AND RIP RAP

LIMITS OF 40 MIL. LINER

(SEE SHEET 6 FOR ANCHOR DETAILS)

INSTALL

4' X 4' PRECAST OUTLET STRUCTURE

FRAME EL. = 219.50

6 IN. INVERT IN EL. = 217.50

6 IN. INVERT IN EL. = 214.33

24 IN INVERT OUT EL. = 214.00

(SEE OUTLET STRUCTURE DETAIL SHEET10)

INSTALL UPGRADIENT UNDERDRAIN

8 IN. PERFORATED HDPE PIPE

INVERT EL. = 221.20

INSTALL TOE DRAIN OUTLET

INV. EL. = 219.00 AND RIP RAP

INSTALL TOE DRAIN OUTLET

INV. EL. = 219.00 AND RIP RAP

INSTALL RIPRAP LINED

FOREBAY

INSTALL RIPRAP LINED

DRAINAGE SWALE

INSTALL RIPRAP LINED

DRAINAGE SWALE

INSTALL RIPRAP LINED

SPILLWAY
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LIMIT OF NEW SOUTH WASTE AREA

LIMITS OF 40 MIL. LINER

(SEE SHEET 10 FOR DETAILS)

INSTALL TOE DRAIN OUTLET

INV. EL. = 219.00 AND RIP RAP

PIPE CLEANOUT TYPICAL

CATCH BASIN

MANHHOLE

TEST PIT

MONITOR WELL

BUILDING

TREE LINE

FENCE LINE

WETLAND BUFFER

WETLAND LINE AND FLAG

O O

G

V

LIMITS OF WASTE SHOWN ON CORRECTIVE ACTION DESIGN

OVERHEAD WIRE

SILT FENCE

CHAIN LINK FENCE

GAS VENT LINE

RIPRAP SURFACE

GAS VENT

GATE

LANDSCAPE PLANTING

OHW

NEW LIMITS OF WASTE

MAJOR FINISH GRADE CONTOUR 5 FOOT INTERVAL

MINOR FINISH GRADE CONTOUR 1 FOOT INTERVAL

265

264

MAJOR FINISH GRADE CONTOUR 5 FOOT INTERVAL

MINOR FINISH GRADE CONTOUR 1 FOOT INTERVAL

265

264

265

264

268
CAP FINISH GRADE TIGHE AND BOND DESIGN

PIPE CLEANOUT

PIPE CLEANOUT AND VENT COMBINATION

PERFORATED HDPE PIPE

SOLID HDPE PIPE

VC

C

MINOR FINISH GRADE CONTOUR 1 FOOT INTERVALMINOR FINISH GRADE CONTOUR 1 FOOT INTERVAL
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NOTES:

1. BASE PLAN WAS DEVELOPED FROM “MONTAGUE BURN DUMP 100% CONSTRUCTION SET” PREPARED BY
INDUSTRIA ENGINEERING DATED APRIL 2020.

2. TEST PIT EXPLORATIONS WERE EXCAVATED BY J. BATES AND SON, INC BETWEEN AUGUST 5 AND 6, 2020
AND OBSERVED BY GZA PERSONNEL. TEST PIT LOCATIONS WERE SURVEYED USING RTK GPS ON AUGUST 10,
2020.

3. LANDFILL CAP CROSS SECTION IS IN ACCORDANCE WITH THE CORRECTIVE ACTION DESIGN PREVIOUSLY
APPROVED BY THE COMMONWEALTH OF MASSACHUSETTS DEPARTMENT OF ENVIRONMENTAL
PROTECTION ON APRIL 5, 2019 UNDER TRANSMITTAL NUMBER X272789.

4. LANDFILL FINAL COVER SYSTEM SHALL MEET THE SPECIFICATIONS INCLUDED IN “MONTAGUE BURN DUMP
CLOSURE PROJECT: BMP SW25 - CORRECTIVE ACTION DESIGN” PREPARED BY TIGHE AND BOND REVISED
JANUARY 2019.

LEGEND

NEW  WELL LOCATION

NEW TEST PIT LOCATION

EXISTING CONTOUR 5 FOOT INTERVAL

EXISTING CONTOUR 1 FOOT INTERVAL

GZ-01

215.5
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SCALE IN FEET 1'' =  20'



OUTLET STRUCTURE DETAIL

NOT TO SCALE

40 MIL. LLDPE BOOT

WELDED TO HDPE

PIPE

BOOT WELDED TO

GEOMEMBRANE

FINISH GRADE

24 IN. HDPE OUTLET PIPE

 INV. OUT EL. = 214.00

6 IN. HDPE UNDERDRAIN

INLET PIPE

INV. IN EL. = 214.30

24 IN. FRAME AND GRATE

RIM EL. = 219.50

GROUT FRAME TO STRUCTURE

6 IN. HDPE LOW FLOW

ORIFICE INLET WITH

TRASH RACK

INV. IN  EL. = 217.5

40 MIL. LLDPE LINER

4' X 4' SQUARE PRECAST CONCRETE

MANHOLE STRUCTURE WITH SOLID

BOTTOM

HYDROPHILIC WATER STOP AND GROUT

(INSIDE AND OUTSIDE ALL INVERT OPENINGS)

6 IN. CIRCULAR WEEP HOLE

POND SAND FILTER DETAIL

NOT TO SCALE

V
A
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PREPARED SUBGRADE

(SUITABLE SITE MATERIALS)

24 IN.  C-33 SAND

40 MIL. LINER

LIMITS DEFINED PER PLAN

MARAFI 140N

FILTER FABRIC

4 IN. PERFORATED

HDPE PIPE

SPACED 10 FT. ON

CENTER TYP.12 IN.  OF 3/4 IN. CRUSHED STONE

4
"

8 OZ. GEOTEXTILE

40 MIL. GEOMEMBRANE LINER

BOOT EXTRUSION

WELDED TO

GEOMEMBRANE

ON ALL EDGES

HDPE PIPE

DIAMETER

VARIES

BAND CLAMP 301 STAINLESS

STEEL (5/8-INCH MIN. THICKNESS)

APPLY SILICONE SEALANT

AROUND ENTIRE

CONTACT SURFACE

PREPARED

SUBGRADE

18" MIN.

NOT TO SCALE

PIPE GEOMEMBRANE PENETRATION BOOT DETAIL

FINISH GRADE

COVER OVER LINER

MATERIAL VARIES

TYPICAL ANCHOR TRENCH DETAIL - SECTION

NOT TO SCALE

4
'
-
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2'-0"

PREPARED SUBGRADE

(INSITU OR SUITABLE SITE

MATERIALS)

SELECT GRANULAR FILL

40 MIL. LINER

COVER OVER LINER

MATERIAL VARIES

EXISTING GRADE

200
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0+00 1+00 2+00 2+65

UP GRADIENT UNDERDRAIN

8 IN. PERFORATED HDPE INV. = 221.20

LIMITS OF

WASTE

PROPOSED FINISH GRADE

8 IN. VEGETATIVE SUPPORT LAYER

18 IN. LOW PERMEABILITY LAYER

LINER ANCHOR TYP.

FOREBAY LINED WITH

MODIFIED ROCK FILL

8 IN HDPE HEADER PIPE

TOE DRAIN 8 IN. PERFORATED HDPE

INV. = 219.80

DAYLIGHT HEADER INV. = 219.00

12 IN. OF 3/4 IN.

CRUSHED STONE

24 IN. C-33 SAND FILTER

MARAFI 140N FILTER FABRIC

UNDERDRAIN 4 IN.

PERFORATED  HDPE

PIPE  10 ON CENTER TYP.

6 IN SOLID HDPE

HEADER PIPE

BOOT HEADER PIPE AT

LINER PENETRATION

BOOT OUTLET PIPE AT

LINER PENETRATION

4' X 4' PRECAST OUTLET

STRUCTURE

FRAME EL. = 219.50

6 IN. INVERT IN EL. = 217.50

6 IN. INVERT IN EL. = 214.33

24 IN INVERT OUT EL. = 214.00

24 IN. HDPE OUTLET PIPE

6 IN. LOW FLOW INLET

40 MIL. LINER

OUTLET INV. = 213.00

LINER ANCHOR TYP.

8 IN. VEGETATIVE SUPPORT LAYER

18 IN. LOW PERMEABILITY LAYER

8 IN. VEGETATIVE SUPPORT LAYER

18 IN. LOW PERMEABILITY LAYER

BOOT OUTLET PIPE AT

LINER PENETRATION

FINISH GRADE

8" VEGETATIVE SUPPORT LAYER

18"  MIN. LOW PERMEABILITY SOIL LAYER

(K < 1X10 CM/SEC.)

EXISTING MATERIAL / WASTE
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CAP CROSS SECTION

NOT TO SCALE

TOE AND UP GRADIENT DRAIN DETAIL

NOT TO SCALE

3/4 IN. CRUSHED STONE

12"

8 OZ. GEOTEXTILE

8 IN. PERFORATED
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NO.4 STAINLESS STEEL

MESH BIRD SCREEN

4" DIA. SOLID SCH. 80 PVC PIPE

2"

FINISH GRADE

LINER COVER MATERIAL VARIES

EXISTING MATERIAL / WASTE

REGRADED AS REQUIRED

EXISTING MATERIAL / WASTE

REGRADED AS REQUIRED

GROUP 1 NON-WOVEN GEOTEXTILE

EXTEND 1.0' MIN. BEYOND STONE

GROUP 1 NON-WOVEN GEOTEXTILE

OVERLAP ALL SEAMS MIN. 1.0'

4" DIA. 0.010 SLOT SCH. 80 PVC PIPE

FERNCO COUPLING

CRUSHED STONE

GAS COLLECTION TRENCH

6" DIA. SLOTTED CORRUGATED, HDPE PIPE

TYPICAL LANDFILL GAS VENT

NOT TO SCALE

2
"

1
"

M
I
N

.

40 MIL LINER

EXTRUSION WELD BOOT TO LINER

VENT PIPE BOOT

ATTACH BAND CLAMP AND

SEAL LEADING EDGE OF BOOT
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1S

Landfilll to first toe drain 3S

Landfill below toe drain

 and basin

2P

Forebay

4P

Lined Pond

5L

Wetland

Routing Diagram for basin outfall design
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Subcat Reach Pond Link
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Project Notes

Rainfall events imported from "Atlas-14-Rain.txt" for 441 MA Franklin
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Rainfall Events Listing (selected events)

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 2-Year Type III 24-hr Default 24.00 1 3.02 2

2 10-Year Type III 24-hr Default 24.00 1 4.33 2

3 25-Year Type III 24-hr Default 24.00 1 5.32 2

4 100-Year Type III 24-hr Default 24.00 1 7.29 2
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.949 39 >75% Grass cover, Good, HSG A  (1S)

0.170 61 >75% Grass cover, Good, HSG B  (1S)

5.721 98 Landfill Cap, HSG A  (1S)

0.680 98 Landfill cap, HSG A  (3S)

7.519 90 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

7.349 HSG A 1S, 3S

0.170 HSG B 1S

0.000 HSG C

0.000 HSG D

0.000 Other

7.519 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.949 0.170 0.000 0.000 0.000 1.119 >75% Grass cover, Good 1S

5.721 0.000 0.000 0.000 0.000 5.721 Landfill Cap 1S

0.680 0.000 0.000 0.000 0.000 0.680 Landfill cap 3S

7.349 0.170 0.000 0.000 0.000 7.519 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Diam/Width

(inches)

Height

(inches)

Inside-Fill

(inches)

1 2P 223.00 219.50 50.0 0.0700 0.013 6.0 0.0 0.0

2 4P 214.00 210.00 48.0 0.0833 0.013 24.0 0.0 0.0
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=297,933 sf   83.64% Impervious   Runoff Depth=1.92"Subcatchment 1S: Landfilll to first toe 
   Flow Length=802'   Tc=12.9 min   CN=89   Runoff=12.29 cfs  1.093 af

Runoff Area=29,600 sf   100.00% Impervious   Runoff Depth=2.79"Subcatchment 3S: Landfill below toe 
   Flow Length=37'   Slope=0.3300 '/'   Tc=2.2 min   CN=98   Runoff=2.28 cfs  0.158 af

Peak Elev=225.99'  Storage=0.298 af   Inflow=12.29 cfs  1.093 afPond 2P: Forebay
   Outflow=4.84 cfs  1.055 af

Peak Elev=216.19'  Storage=5,564 cf   Inflow=5.27 cfs  1.213 afPond 4P: Lined Pond
   Outflow=4.55 cfs  1.213 af

   Inflow=4.55 cfs  1.213 afLink 5L: Wetland
   Primary=4.55 cfs  1.213 af

Total Runoff Area = 7.519 ac   Runoff Volume = 1.251 af   Average Runoff Depth = 2.00"
14.88% Pervious = 1.119 ac     85.12% Impervious = 6.400 ac



Montague Burn Dump SW-45

Type III 24-hr  2-Year Rainfall=3.02"basin outfall design
  Printed  11/19/2020Prepared by GZA

Page 9HydroCAD® 10.10-4a  s/n 07900  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: Landfilll to first toe drain

Runoff = 12.29 cfs @ 12.17 hrs,  Volume= 1.093 af,  Depth= 1.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.02"

Area (sf) CN Description

41,357 39 >75% Grass cover, Good, HSG A
7,389 61 >75% Grass cover, Good, HSG B

* 249,187 98 Landfill Cap, HSG A

297,933 89 Weighted Average
48,746 16.36% Pervious Area

249,187 83.64% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.9 802 1.04 Direct Entry, From Tighe and Bond

Subcatchment 1S: Landfilll to first toe drain

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

2-Year Rainfall=3.02"

Runoff Area=297,933 sf

Runoff Volume=1.093 af

Runoff Depth=1.92"

Flow Length=802'

Tc=12.9 min

CN=89

12.29 cfs
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Summary for Subcatchment 3S: Landfill below toe drain and basin

Runoff = 2.28 cfs @ 12.03 hrs,  Volume= 0.158 af,  Depth= 2.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.02"

Area (sf) CN Description

* 29,600 98 Landfill cap, HSG A

29,600 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.2 37 0.3300 0.28 Sheet Flow, sheet flow
Grass: Dense   n= 0.240   P2= 2.96"

Subcatchment 3S: Landfill below toe drain and basin

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

2-Year Rainfall=3.02"

Runoff Area=29,600 sf

Runoff Volume=0.158 af

Runoff Depth=2.79"

Flow Length=37'

Slope=0.3300 '/'

Tc=2.2 min

CN=98

2.28 cfs
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Summary for Pond 2P: Forebay

Inflow Area = 6.840 ac, 83.64% Impervious,  Inflow Depth = 1.92"    for  2-Year event
Inflow = 12.29 cfs @ 12.17 hrs,  Volume= 1.093 af
Outflow = 4.84 cfs @ 12.52 hrs,  Volume= 1.055 af,  Atten= 61%,  Lag= 20.9 min
Primary = 4.84 cfs @ 12.52 hrs,  Volume= 1.055 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 225.99' @ 12.52 hrs   Surf.Area= 0.415 ac   Storage= 0.298 af

Plug-Flow detention time= 54.8 min calculated for 1.055 af (97% of inflow)
Center-of-Mass det. time= 35.1 min ( 854.9 - 819.8 )

Volume Invert Avail.Storage Storage Description

#1 222.00' 0.169 af 10.00'W x 380.00'L x 3.00'H Engineered Planting Mix  Z=3.0
0.511 af Overall  x 33.0% Voids

#2 225.00' 0.165 af 12.00'W x 380.00'L x 1.20'H Free Board  Z=3.0

0.334 af Total Available Storage

Device Routing     Invert Outlet Devices

#1 Primary 223.00' 6.0"  Round 6-inch HDPE X 4.00   
L= 50.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 223.00' / 219.50'   S= 0.0700 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf   

#2 Device 1 222.00' 8.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 218.00'   

#3 Primary 226.00' 380.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Primary OutFlow  Max=4.84 cfs @ 12.52 hrs  HW=225.99'   (Free Discharge)
1=6-inch HDPE  (Passes 4.84 cfs of 4.94 cfs potential flow)

2=Exfiltration  ( Controls 4.84 cfs)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 2P: Forebay

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=6.840 ac

Peak Elev=225.99'

Storage=0.298 af

12.29 cfs

4.84 cfs
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Summary for Pond 4P: Lined Pond

Inflow Area = 7.519 ac, 85.12% Impervious,  Inflow Depth = 1.94"    for  2-Year event
Inflow = 5.27 cfs @ 12.35 hrs,  Volume= 1.213 af
Outflow = 4.55 cfs @ 12.93 hrs,  Volume= 1.213 af,  Atten= 14%,  Lag= 34.6 min
Primary = 4.55 cfs @ 12.93 hrs,  Volume= 1.213 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 216.19' @ 12.93 hrs   Surf.Area= 7,710 sf   Storage= 5,564 cf

Plug-Flow detention time= 23.2 min calculated for 1.213 af (100% of inflow)
Center-of-Mass det. time= 23.2 min ( 865.0 - 841.8 )

Volume Invert Avail.Storage Storage Description

#1 214.00' 50,390 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

214.00 7,710 366.8 0.0 0 0 7,710
217.00 7,710 366.8 33.0 7,633 7,633 8,810
218.00 13,909 494.0 100.0 10,658 18,291 17,534
219.00 16,023 531.5 100.0 14,954 33,245 20,637
220.00 18,293 571.4 100.0 17,145 50,390 24,182

Device Routing     Invert Outlet Devices

#1 Primary 219.50' 8.0' long  x 6.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

#2 Primary 214.00' 24.0"  Round Culvert   
L= 48.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 214.00' / 210.00'   S= 0.0833 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

#3 Device 2 214.00' 8.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 213.00'   

#4 Device 2 217.50' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#5 Device 2 219.00' 1.5" x 1.5" Horiz. Orifice/Grate X 10.00 columns   

X 10 rows C= 0.600 in 24.0" x 24.0" Grate (39% open area)   
Limited to weir flow at low heads   

Primary OutFlow  Max=4.55 cfs @ 12.93 hrs  HW=216.19'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
2=Culvert  (Passes 4.55 cfs of 13.01 cfs potential flow)

3=Exfiltration  ( Controls 4.55 cfs)
4=Orifice/Grate  ( Controls 0.00 cfs)
5=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 4P: Lined Pond
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Inflow Area=7.519 ac

Peak Elev=216.19'

Storage=5,564 cf

5.27 cfs

4.55 cfs
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Summary for Link 5L: Wetland

Inflow Area = 7.519 ac, 85.12% Impervious,  Inflow Depth = 1.94"    for  2-Year event
Inflow = 4.55 cfs @ 12.93 hrs,  Volume= 1.213 af
Primary = 4.55 cfs @ 12.93 hrs,  Volume= 1.213 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 5L: Wetland

Inflow
Primary

Hydrograph

Time  (hours)
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=297,933 sf   83.64% Impervious   Runoff Depth=3.13"Subcatchment 1S: Landfilll to first toe 
   Flow Length=802'   Tc=12.9 min   CN=89   Runoff=19.80 cfs  1.786 af

Runoff Area=29,600 sf   100.00% Impervious   Runoff Depth=4.09"Subcatchment 3S: Landfill below toe 
   Flow Length=37'   Slope=0.3300 '/'   Tc=2.2 min   CN=98   Runoff=3.29 cfs  0.232 af

Peak Elev=226.06'  Storage=0.310 af   Inflow=19.80 cfs  1.786 afPond 2P: Forebay
   Outflow=19.67 cfs  1.749 af

Peak Elev=217.71'  Storage=14,515 cf   Inflow=20.93 cfs  1.980 afPond 4P: Lined Pond
   Outflow=7.67 cfs  1.980 af

   Inflow=7.67 cfs  1.980 afLink 5L: Wetland
   Primary=7.67 cfs  1.980 af

Total Runoff Area = 7.519 ac   Runoff Volume = 2.018 af   Average Runoff Depth = 3.22"
14.88% Pervious = 1.119 ac     85.12% Impervious = 6.400 ac
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Summary for Subcatchment 1S: Landfilll to first toe drain

Runoff = 19.80 cfs @ 12.17 hrs,  Volume= 1.786 af,  Depth= 3.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.33"

Area (sf) CN Description

41,357 39 >75% Grass cover, Good, HSG A
7,389 61 >75% Grass cover, Good, HSG B

* 249,187 98 Landfill Cap, HSG A

297,933 89 Weighted Average
48,746 16.36% Pervious Area

249,187 83.64% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.9 802 1.04 Direct Entry, From Tighe and Bond

Subcatchment 1S: Landfilll to first toe drain

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Type III 24-hr

10-Year Rainfall=4.33"

Runoff Area=297,933 sf

Runoff Volume=1.786 af

Runoff Depth=3.13"

Flow Length=802'

Tc=12.9 min

CN=89

19.80 cfs
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Summary for Subcatchment 3S: Landfill below toe drain and basin

Runoff = 3.29 cfs @ 12.03 hrs,  Volume= 0.232 af,  Depth= 4.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.33"

Area (sf) CN Description

* 29,600 98 Landfill cap, HSG A

29,600 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.2 37 0.3300 0.28 Sheet Flow, sheet flow
Grass: Dense   n= 0.240   P2= 2.96"

Subcatchment 3S: Landfill below toe drain and basin

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-Year Rainfall=4.33"

Runoff Area=29,600 sf

Runoff Volume=0.232 af

Runoff Depth=4.09"

Flow Length=37'

Slope=0.3300 '/'

Tc=2.2 min

CN=98

3.29 cfs
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Summary for Pond 2P: Forebay

Inflow Area = 6.840 ac, 83.64% Impervious,  Inflow Depth = 3.13"    for  10-Year event
Inflow = 19.80 cfs @ 12.17 hrs,  Volume= 1.786 af
Outflow = 19.67 cfs @ 12.19 hrs,  Volume= 1.749 af,  Atten= 1%,  Lag= 0.9 min
Primary = 19.67 cfs @ 12.19 hrs,  Volume= 1.749 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 226.06' @ 12.19 hrs   Surf.Area= 0.419 ac   Storage= 0.310 af

Plug-Flow detention time= 41.6 min calculated for 1.749 af (98% of inflow)
Center-of-Mass det. time= 28.7 min ( 834.6 - 805.9 )

Volume Invert Avail.Storage Storage Description

#1 222.00' 0.169 af 10.00'W x 380.00'L x 3.00'H Engineered Planting Mix  Z=3.0
0.511 af Overall  x 33.0% Voids

#2 225.00' 0.165 af 12.00'W x 380.00'L x 1.20'H Free Board  Z=3.0

0.334 af Total Available Storage

Device Routing     Invert Outlet Devices

#1 Primary 223.00' 6.0"  Round 6-inch HDPE X 4.00   
L= 50.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 223.00' / 219.50'   S= 0.0700 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf   

#2 Device 1 222.00' 8.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 218.00'   

#3 Primary 226.00' 380.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Primary OutFlow  Max=18.95 cfs @ 12.19 hrs  HW=226.06'   (Free Discharge)
1=6-inch HDPE  (Passes 4.91 cfs of 5.00 cfs potential flow)

2=Exfiltration  ( Controls 4.91 cfs)
3=Broad-Crested Rectangular Weir  (Weir Controls 14.04 cfs @ 0.64 fps)
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Pond 2P: Forebay
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Inflow Area=6.840 ac

Peak Elev=226.06'

Storage=0.310 af
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Summary for Pond 4P: Lined Pond

Inflow Area = 7.519 ac, 85.12% Impervious,  Inflow Depth = 3.16"    for  10-Year event
Inflow = 20.93 cfs @ 12.19 hrs,  Volume= 1.980 af
Outflow = 7.67 cfs @ 12.54 hrs,  Volume= 1.980 af,  Atten= 63%,  Lag= 21.3 min
Primary = 7.67 cfs @ 12.54 hrs,  Volume= 1.980 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 217.71' @ 12.54 hrs   Surf.Area= 11,906 sf   Storage= 14,515 cf

Plug-Flow detention time= 24.6 min calculated for 1.980 af (100% of inflow)
Center-of-Mass det. time= 24.6 min ( 848.9 - 824.3 )

Volume Invert Avail.Storage Storage Description

#1 214.00' 50,390 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

214.00 7,710 366.8 0.0 0 0 7,710
217.00 7,710 366.8 33.0 7,633 7,633 8,810
218.00 13,909 494.0 100.0 10,658 18,291 17,534
219.00 16,023 531.5 100.0 14,954 33,245 20,637
220.00 18,293 571.4 100.0 17,145 50,390 24,182

Device Routing     Invert Outlet Devices

#1 Primary 219.50' 8.0' long  x 6.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

#2 Primary 214.00' 24.0"  Round Culvert   
L= 48.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 214.00' / 210.00'   S= 0.0833 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

#3 Device 2 214.00' 8.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 213.00'   

#4 Device 2 217.50' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#5 Device 2 219.00' 1.5" x 1.5" Horiz. Orifice/Grate X 10.00 columns   

X 10 rows C= 0.600 in 24.0" x 24.0" Grate (39% open area)   
Limited to weir flow at low heads   

Primary OutFlow  Max=7.67 cfs @ 12.54 hrs  HW=217.71'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
2=Culvert  (Passes 7.67 cfs of 19.65 cfs potential flow)

3=Exfiltration  ( Controls 7.55 cfs)
4=Orifice/Grate  (Orifice Controls 0.12 cfs @ 1.55 fps)
5=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 4P: Lined Pond
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Inflow Area=7.519 ac

Peak Elev=217.71'

Storage=14,515 cf

20.93 cfs

7.67 cfs
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Summary for Link 5L: Wetland

Inflow Area = 7.519 ac, 85.12% Impervious,  Inflow Depth = 3.16"    for  10-Year event
Inflow = 7.67 cfs @ 12.54 hrs,  Volume= 1.980 af
Primary = 7.67 cfs @ 12.54 hrs,  Volume= 1.980 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 5L: Wetland

Inflow
Primary

Hydrograph

Time  (hours)
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=297,933 sf   83.64% Impervious   Runoff Depth=4.08"Subcatchment 1S: Landfilll to first toe 
   Flow Length=802'   Tc=12.9 min   CN=89   Runoff=25.48 cfs  2.325 af

Runoff Area=29,600 sf   100.00% Impervious   Runoff Depth=5.08"Subcatchment 3S: Landfill below toe 
   Flow Length=37'   Slope=0.3300 '/'   Tc=2.2 min   CN=98   Runoff=4.06 cfs  0.288 af

Peak Elev=226.07'  Storage=0.312 af   Inflow=25.48 cfs  2.325 afPond 2P: Forebay
   Outflow=25.44 cfs  2.287 af

Peak Elev=218.29'  Storage=22,391 cf   Inflow=27.02 cfs  2.575 afPond 4P: Lined Pond
   Outflow=9.70 cfs  2.575 af

   Inflow=9.70 cfs  2.575 afLink 5L: Wetland
   Primary=9.70 cfs  2.575 af

Total Runoff Area = 7.519 ac   Runoff Volume = 2.613 af   Average Runoff Depth = 4.17"
14.88% Pervious = 1.119 ac     85.12% Impervious = 6.400 ac
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Summary for Subcatchment 1S: Landfilll to first toe drain

Runoff = 25.48 cfs @ 12.17 hrs,  Volume= 2.325 af,  Depth= 4.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=5.32"

Area (sf) CN Description

41,357 39 >75% Grass cover, Good, HSG A
7,389 61 >75% Grass cover, Good, HSG B

* 249,187 98 Landfill Cap, HSG A

297,933 89 Weighted Average
48,746 16.36% Pervious Area

249,187 83.64% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.9 802 1.04 Direct Entry, From Tighe and Bond

Subcatchment 1S: Landfilll to first toe drain

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-Year Rainfall=5.32"

Runoff Area=297,933 sf

Runoff Volume=2.325 af

Runoff Depth=4.08"

Flow Length=802'

Tc=12.9 min

CN=89

25.48 cfs



Montague Burn Dump SW-45

Type III 24-hr  25-Year Rainfall=5.32"basin outfall design
  Printed  11/19/2020Prepared by GZA

Page 26HydroCAD® 10.10-4a  s/n 07900  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 3S: Landfill below toe drain and basin

Runoff = 4.06 cfs @ 12.03 hrs,  Volume= 0.288 af,  Depth= 5.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=5.32"

Area (sf) CN Description

* 29,600 98 Landfill cap, HSG A

29,600 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.2 37 0.3300 0.28 Sheet Flow, sheet flow
Grass: Dense   n= 0.240   P2= 2.96"

Subcatchment 3S: Landfill below toe drain and basin

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-Year Rainfall=5.32"

Runoff Area=29,600 sf

Runoff Volume=0.288 af

Runoff Depth=5.08"

Flow Length=37'

Slope=0.3300 '/'

Tc=2.2 min

CN=98

4.06 cfs
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Summary for Pond 2P: Forebay

Inflow Area = 6.840 ac, 83.64% Impervious,  Inflow Depth = 4.08"    for  25-Year event
Inflow = 25.48 cfs @ 12.17 hrs,  Volume= 2.325 af
Outflow = 25.44 cfs @ 12.18 hrs,  Volume= 2.287 af,  Atten= 0%,  Lag= 0.4 min
Primary = 25.44 cfs @ 12.18 hrs,  Volume= 2.287 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 226.07' @ 12.18 hrs   Surf.Area= 0.419 ac   Storage= 0.312 af

Plug-Flow detention time= 35.9 min calculated for 2.287 af (98% of inflow)
Center-of-Mass det. time= 25.9 min ( 824.6 - 798.6 )

Volume Invert Avail.Storage Storage Description

#1 222.00' 0.169 af 10.00'W x 380.00'L x 3.00'H Engineered Planting Mix  Z=3.0
0.511 af Overall  x 33.0% Voids

#2 225.00' 0.165 af 12.00'W x 380.00'L x 1.20'H Free Board  Z=3.0

0.334 af Total Available Storage

Device Routing     Invert Outlet Devices

#1 Primary 223.00' 6.0"  Round 6-inch HDPE X 4.00   
L= 50.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 223.00' / 219.50'   S= 0.0700 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf   

#2 Device 1 222.00' 8.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 218.00'   

#3 Primary 226.00' 380.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Primary OutFlow  Max=25.41 cfs @ 12.18 hrs  HW=226.07'   (Free Discharge)
1=6-inch HDPE  (Passes 4.93 cfs of 5.02 cfs potential flow)

2=Exfiltration  ( Controls 4.93 cfs)
3=Broad-Crested Rectangular Weir  (Weir Controls 20.47 cfs @ 0.73 fps)
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Pond 2P: Forebay
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Inflow Area=6.840 ac

Peak Elev=226.07'
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Summary for Pond 4P: Lined Pond

Inflow Area = 7.519 ac, 85.12% Impervious,  Inflow Depth = 4.11"    for  25-Year event
Inflow = 27.02 cfs @ 12.18 hrs,  Volume= 2.575 af
Outflow = 9.70 cfs @ 12.54 hrs,  Volume= 2.575 af,  Atten= 64%,  Lag= 22.0 min
Primary = 9.70 cfs @ 12.54 hrs,  Volume= 2.575 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 218.29' @ 12.54 hrs   Surf.Area= 14,504 sf   Storage= 22,391 cf

Plug-Flow detention time= 26.5 min calculated for 2.575 af (100% of inflow)
Center-of-Mass det. time= 26.5 min ( 842.0 - 815.5 )

Volume Invert Avail.Storage Storage Description

#1 214.00' 50,390 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

214.00 7,710 366.8 0.0 0 0 7,710
217.00 7,710 366.8 33.0 7,633 7,633 8,810
218.00 13,909 494.0 100.0 10,658 18,291 17,534
219.00 16,023 531.5 100.0 14,954 33,245 20,637
220.00 18,293 571.4 100.0 17,145 50,390 24,182

Device Routing     Invert Outlet Devices

#1 Primary 219.50' 8.0' long  x 6.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

#2 Primary 214.00' 24.0"  Round Culvert   
L= 48.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 214.00' / 210.00'   S= 0.0833 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

#3 Device 2 214.00' 8.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 213.00'   

#4 Device 2 217.50' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#5 Device 2 219.00' 1.5" x 1.5" Horiz. Orifice/Grate X 10.00 columns   

X 10 rows C= 0.600 in 24.0" x 24.0" Grate (39% open area)   
Limited to weir flow at low heads   

Primary OutFlow  Max=9.70 cfs @ 12.54 hrs  HW=218.29'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
2=Culvert  (Passes 9.70 cfs of 21.66 cfs potential flow)

3=Exfiltration  ( Controls 9.00 cfs)
4=Orifice/Grate  (Orifice Controls 0.69 cfs @ 3.53 fps)
5=Orifice/Grate  ( Controls 0.00 cfs)



Montague Burn Dump SW-45

Type III 24-hr  25-Year Rainfall=5.32"basin outfall design
  Printed  11/19/2020Prepared by GZA

Page 30HydroCAD® 10.10-4a  s/n 07900  © 2020 HydroCAD Software Solutions LLC

Pond 4P: Lined Pond
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Summary for Link 5L: Wetland

Inflow Area = 7.519 ac, 85.12% Impervious,  Inflow Depth = 4.11"    for  25-Year event
Inflow = 9.70 cfs @ 12.54 hrs,  Volume= 2.575 af
Primary = 9.70 cfs @ 12.54 hrs,  Volume= 2.575 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 5L: Wetland

Inflow
Primary

Hydrograph

Time  (hours)
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=297,933 sf   83.64% Impervious   Runoff Depth=5.99"Subcatchment 1S: Landfilll to first toe 
   Flow Length=802'   Tc=12.9 min   CN=89   Runoff=36.71 cfs  3.415 af

Runoff Area=29,600 sf   100.00% Impervious   Runoff Depth=7.05"Subcatchment 3S: Landfill below toe 
   Flow Length=37'   Slope=0.3300 '/'   Tc=2.2 min   CN=98   Runoff=5.57 cfs  0.399 af

Peak Elev=226.10'  Storage=0.316 af   Inflow=36.71 cfs  3.415 afPond 2P: Forebay
   Outflow=36.66 cfs  3.377 af

Peak Elev=219.29'  Storage=38,036 cf   Inflow=38.85 cfs  3.776 afPond 4P: Lined Pond
   Outflow=16.31 cfs  3.776 af

   Inflow=16.31 cfs  3.776 afLink 5L: Wetland
   Primary=16.31 cfs  3.776 af

Total Runoff Area = 7.519 ac   Runoff Volume = 3.814 af   Average Runoff Depth = 6.09"
14.88% Pervious = 1.119 ac     85.12% Impervious = 6.400 ac
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Summary for Subcatchment 1S: Landfilll to first toe drain

Runoff = 36.71 cfs @ 12.17 hrs,  Volume= 3.415 af,  Depth= 5.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=7.29"

Area (sf) CN Description

41,357 39 >75% Grass cover, Good, HSG A
7,389 61 >75% Grass cover, Good, HSG B

* 249,187 98 Landfill Cap, HSG A

297,933 89 Weighted Average
48,746 16.36% Pervious Area

249,187 83.64% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.9 802 1.04 Direct Entry, From Tighe and Bond

Subcatchment 1S: Landfilll to first toe drain

Runoff

Hydrograph
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Type III 24-hr

100-Year Rainfall=7.29"

Runoff Area=297,933 sf

Runoff Volume=3.415 af

Runoff Depth=5.99"

Flow Length=802'

Tc=12.9 min

CN=89

36.71 cfs
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Summary for Subcatchment 3S: Landfill below toe drain and basin

Runoff = 5.57 cfs @ 12.03 hrs,  Volume= 0.399 af,  Depth= 7.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=7.29"

Area (sf) CN Description

* 29,600 98 Landfill cap, HSG A

29,600 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.2 37 0.3300 0.28 Sheet Flow, sheet flow
Grass: Dense   n= 0.240   P2= 2.96"

Subcatchment 3S: Landfill below toe drain and basin

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-Year Rainfall=7.29"

Runoff Area=29,600 sf

Runoff Volume=0.399 af

Runoff Depth=7.05"

Flow Length=37'

Slope=0.3300 '/'

Tc=2.2 min

CN=98

5.57 cfs
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Summary for Pond 2P: Forebay

Inflow Area = 6.840 ac, 83.64% Impervious,  Inflow Depth = 5.99"    for  100-Year event
Inflow = 36.71 cfs @ 12.17 hrs,  Volume= 3.415 af
Outflow = 36.66 cfs @ 12.17 hrs,  Volume= 3.377 af,  Atten= 0%,  Lag= 0.3 min
Primary = 36.66 cfs @ 12.17 hrs,  Volume= 3.377 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 226.10' @ 12.17 hrs   Surf.Area= 0.421 ac   Storage= 0.316 af

Plug-Flow detention time= 30.2 min calculated for 3.377 af (99% of inflow)
Center-of-Mass det. time= 23.0 min ( 811.3 - 788.3 )

Volume Invert Avail.Storage Storage Description

#1 222.00' 0.169 af 10.00'W x 380.00'L x 3.00'H Engineered Planting Mix  Z=3.0
0.511 af Overall  x 33.0% Voids

#2 225.00' 0.165 af 12.00'W x 380.00'L x 1.20'H Free Board  Z=3.0

0.334 af Total Available Storage

Device Routing     Invert Outlet Devices

#1 Primary 223.00' 6.0"  Round 6-inch HDPE X 4.00   
L= 50.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 223.00' / 219.50'   S= 0.0700 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf   

#2 Device 1 222.00' 8.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 218.00'   

#3 Primary 226.00' 380.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Primary OutFlow  Max=36.09 cfs @ 12.17 hrs  HW=226.10'   (Free Discharge)
1=6-inch HDPE  (Passes 4.96 cfs of 5.04 cfs potential flow)

2=Exfiltration  ( Controls 4.96 cfs)
3=Broad-Crested Rectangular Weir  (Weir Controls 31.13 cfs @ 0.84 fps)
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Pond 2P: Forebay
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Summary for Pond 4P: Lined Pond

Inflow Area = 7.519 ac, 85.12% Impervious,  Inflow Depth = 6.03"    for  100-Year event
Inflow = 38.85 cfs @ 12.17 hrs,  Volume= 3.776 af
Outflow = 16.31 cfs @ 12.49 hrs,  Volume= 3.776 af,  Atten= 58%,  Lag= 18.8 min
Primary = 16.31 cfs @ 12.49 hrs,  Volume= 3.776 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 219.29' @ 12.49 hrs   Surf.Area= 16,673 sf   Storage= 38,036 cf

Plug-Flow detention time= 29.8 min calculated for 3.776 af (100% of inflow)
Center-of-Mass det. time= 29.8 min ( 833.5 - 803.7 )

Volume Invert Avail.Storage Storage Description

#1 214.00' 50,390 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

214.00 7,710 366.8 0.0 0 0 7,710
217.00 7,710 366.8 33.0 7,633 7,633 8,810
218.00 13,909 494.0 100.0 10,658 18,291 17,534
219.00 16,023 531.5 100.0 14,954 33,245 20,637
220.00 18,293 571.4 100.0 17,145 50,390 24,182

Device Routing     Invert Outlet Devices

#1 Primary 219.50' 8.0' long  x 6.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

#2 Primary 214.00' 24.0"  Round Culvert   
L= 48.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 214.00' / 210.00'   S= 0.0833 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

#3 Device 2 214.00' 8.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 213.00'   

#4 Device 2 217.50' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#5 Device 2 219.00' 1.5" x 1.5" Horiz. Orifice/Grate X 10.00 columns   

X 10 rows C= 0.600 in 24.0" x 24.0" Grate (39% open area)   
Limited to weir flow at low heads   

Primary OutFlow  Max=16.39 cfs @ 12.49 hrs  HW=219.29'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
2=Culvert  (Passes 16.39 cfs of 24.74 cfs potential flow)

3=Exfiltration  ( Controls 11.15 cfs)
4=Orifice/Grate  (Orifice Controls 1.17 cfs @ 5.98 fps)
5=Orifice/Grate  (Orifice Controls 4.07 cfs @ 2.61 fps)
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Pond 4P: Lined Pond

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Inflow Area=7.519 ac

Peak Elev=219.29'

Storage=38,036 cf

38.85 cfs

16.31 cfs



Montague Burn Dump SW-45

Type III 24-hr  100-Year Rainfall=7.29"basin outfall design
  Printed  11/19/2020Prepared by GZA

Page 39HydroCAD® 10.10-4a  s/n 07900  © 2020 HydroCAD Software Solutions LLC

Summary for Link 5L: Wetland

Inflow Area = 7.519 ac, 85.12% Impervious,  Inflow Depth = 6.03"    for  100-Year event
Inflow = 16.31 cfs @ 12.49 hrs,  Volume= 3.776 af
Primary = 16.31 cfs @ 12.49 hrs,  Volume= 3.776 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 5L: Wetland

Inflow
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TEST PIT FIELD LOG
GZA GEOENVIRONMENTAL, INC. TEST PIT NO.: TP-1  
188 Valley Street, Suite 300

DESCRIPTION:  Montague, MA FILE NO.:   34790

GEOTECHNICAL/GEOHYDROLOGICAL

CONSULTANTS LOCATION:   Montague Burn Dump DATE:  7/23/20

EXCAVATION EQUIPMENT
GZA ENGINEER: Nolan Fonda CONTRACTOR: DATUM: 1988

OPERATOR: Brian McKenzie GROUND ELEV.: 222
WEATHER: Sunny, 80s MAKE: CAT MODEL: 349 E TIME STARTED: 

CAPACITY: REACH: ~20' TIME COMPLETED:  

BOULDER

DEPTH SOIL DESCRIPTION EXCAV. COUNT REMARK

EFFORT QTY. CLASS NO.

 E 0

-1- E 0

E 0

-2- E 0

E 0

-3- E 0

E 0

-4- E 0

E 0

-5- E 0

E 0

-6- E 0

E 0

-7- E 0

E 0

-8- E 0

E 0

-9- E 0

E 0

-10- E 0

-11-

-12-

REMARKS: 

TEST PIT PLAN LEGEND:

TRACE (TR) 0-10%

SIZE RANGE LETTER LITTLE (LI) 10-20% E EASY

CLASSIFICATION DESIGNATION SOME (SO) 20-35% M MODERATE

6"-18" A AND 35-50% D DIFFICULT

NORTH 18"-36" B ~8' BELOW SURFACE GRADE

VOLUME=               cu. yd. 36" OR LARGER C OBSERVED GROUNDWATER LEVEL

-15-

PROPORTIONS EXCAVATION

BOULDER COUNT USED EFFORT

PROJECT

J Bates & Son

-13-

-14-

0-3' Brown Fine to Medium SAND, little Silt.

3-10' Gray Fine to Coarse SAND and WASTE (Bags of household debris). Groundwater encountered approximately 8' 
below surface grade. Trash extends  below groundwater elevation and bottom of test pit.





TEST PIT FIELD LOG
GZA GEOENVIRONMENTAL, INC. TEST PIT NO.: TP-2  
188 Valley Street, Suite 300

DESCRIPTION:  Montague, MA FILE NO.:   34790

GEOTECHNICAL/GEOHYDROLOGICAL

CONSULTANTS LOCATION:   Montague Burn Dump DATE:  7/21/20

EXCAVATION EQUIPMENT
GZA ENGINEER: Nolan Fonda CONTRACTOR: DATUM: 1988

OPERATOR: Brian McKenzie GROUND ELEV.: 223
WEATHER: Sunny, 80s MAKE: CAT MODEL: 349 E TIME STARTED: 

CAPACITY: REACH: ~20' TIME COMPLETED:  

BOULDER

DEPTH SOIL DESCRIPTION EXCAV. COUNT REMARK

EFFORT QTY. CLASS NO.

 E 0

-1- E 0

E 0

-2- E 0

E 0

-3- E 0

E 0

-4- E 0

E 0

-5- E 0

E 0

-6- E 0 1

E 0

-7- E 0

E 0

-8- E 0

E 0

-9- E 0

E 0

-10- E 0

-11-

-12-

REMARKS: 1. TP-2 was excavated to determine the horizontal limits of waste, the pit was not advanced to the depth of groundwater 

TEST PIT PLAN LEGEND:

TRACE (TR) 0-10%

SIZE RANGE LETTER LITTLE (LI) 10-20% E EASY

CLASSIFICATION DESIGNATION SOME (SO) 20-35% M MODERATE

6"-18" A AND 35-50% D DIFFICULT

NORTH 18"-36" B N/A

VOLUME=               cu. yd. 36" OR LARGER C OBSERVED GROUNDWATER LEVEL

-15-

PROPORTIONS EXCAVATION

BOULDER COUNT USED EFFORT

PROJECT

J Bates & Son

-13-

-14-

0-6' Brown Fine to Medium SAND and WASTE (Bags of household debris). 





TEST PIT FIELD LOG
GZA GEOENVIRONMENTAL, INC. TEST PIT NO.: TP-3  
188 Valley Street, Suite 300

DESCRIPTION:  Montague, MA FILE NO.:   34790

GEOTECHNICAL/GEOHYDROLOGICAL

CONSULTANTS LOCATION:   Montague Burn Dump DATE:  7/21/20

EXCAVATION EQUIPMENT
GZA ENGINEER: Nolan Fonda CONTRACTOR: DATUM: 1988

OPERATOR: Brian McKenzie GROUND ELEV.: 215
WEATHER: Sunny, 80s MAKE: CAT MODEL: 349 E TIME STARTED: 

CAPACITY: REACH: ~20' TIME COMPLETED:  

BOULDER

DEPTH SOIL DESCRIPTION EXCAV. COUNT REMARK

EFFORT QTY. CLASS NO.

 E 0

-1- E 0

E 0

-2- E 0

E 0

-3- E 0

E 0

-4- E 0

E 0

-5- E 0

E 0

-6- E 0 1

-7-

-8-

-9-

-10-

-11-

-12-

REMARKS: 1. TP-3 was excavated to determine the horizontal limits of waste, the pit was not advanced to the depth of groundwater 

TEST PIT PLAN LEGEND:

TRACE (TR) 0-10%

SIZE RANGE LETTER LITTLE (LI) 10-20% E EASY

CLASSIFICATION DESIGNATION SOME (SO) 20-35% M MODERATE

6"-18" A AND 35-50% D DIFFICULT

NORTH 18"-36" B N/A

VOLUME=               cu. yd. 36" OR LARGER C OBSERVED GROUNDWATER LEVEL

PROJECT

J Bates & Son

-13-

-14-

0-6' Brown Fine to Medium SAND and WASTE (Bags of household debris), little Silt. 

-15-

PROPORTIONS EXCAVATION

BOULDER COUNT USED EFFORT





TEST PIT FIELD LOG
GZA GEOENVIRONMENTAL, INC. TEST PIT NO.: TP-4  
188 Valley Street, Suite 300

DESCRIPTION:  Montague, MA FILE NO.:   34790

GEOTECHNICAL/GEOHYDROLOGICAL

CONSULTANTS LOCATION:   Montague Burn Dump DATE:  7/23/20

EXCAVATION EQUIPMENT
GZA ENGINEER: Nolan Fonda CONTRACTOR: DATUM: 1988

OPERATOR: Brian McKenzie GROUND ELEV.: 226
WEATHER: Sunny, 80s MAKE: CAT MODEL: 349 E TIME STARTED: 

CAPACITY: REACH: ~20' TIME COMPLETED:  

BOULDER

DEPTH SOIL DESCRIPTION EXCAV. COUNT REMARK

EFFORT QTY. CLASS NO.

 E 0

-1- E 0

E 0

-2- E 0

E 0

-3- E 0

E 0

-4- E 0

E 0

-5- E 0

E 0

-6- E 0

E 0

-7- E 0

E 0

-8- E 0

-9-

-10-

-11-

-12-

REMARKS: 

TEST PIT PLAN LEGEND:

TRACE (TR) 0-10%

SIZE RANGE LETTER LITTLE (LI) 10-20% E EASY

CLASSIFICATION DESIGNATION SOME (SO) 20-35% M MODERATE

6"-18" A AND 35-50% D DIFFICULT

NORTH 18"-36" B N/A

VOLUME=               cu. yd. 36" OR LARGER C OBSERVED GROUNDWATER LEVEL

-15-

PROPORTIONS EXCAVATION

BOULDER COUNT USED EFFORT

PROJECT

J Bates & Son

-13-

-14-

0-6' Brown Fine to Medium SAND and WASTE (Bags of household debris), little Silt. 

Gray SILT (no waste)





TEST PIT FIELD LOG
GZA GEOENVIRONMENTAL, INC. TEST PIT NO.: TP-5  
188 Valley Street, Suite 300

DESCRIPTION:  Montague, MA FILE NO.:   34790

GEOTECHNICAL/GEOHYDROLOGICAL

CONSULTANTS LOCATION:   Montague Burn Dump DATE:  7/23/20

EXCAVATION EQUIPMENT
GZA ENGINEER: Nolan Fonda CONTRACTOR: DATUM: 1988

OPERATOR: Brian McKenzie GROUND ELEV.: 215
WEATHER: Sunny, 80s MAKE: CAT MODEL: 349 E TIME STARTED: 

CAPACITY: REACH: ~20' TIME COMPLETED:  

BOULDER

DEPTH SOIL DESCRIPTION EXCAV. COUNT REMARK

EFFORT QTY. CLASS NO.

 E 0

-1- E 0

E 0

-2- E 0

E 0

-3- E 0

E 0

-4- E 0

E 0

-5- E 0

E 0

-6- E 0

E 0

-7- E 0

E 0

-8- E 0

E 0

-9- E 0

-10-

-11-

-12-

REMARKS: 

TEST PIT PLAN LEGEND:

TRACE (TR) 0-10%

SIZE RANGE LETTER LITTLE (LI) 10-20% E EASY

CLASSIFICATION DESIGNATION SOME (SO) 20-35% M MODERATE

6"-18" A AND 35-50% D DIFFICULT

NORTH 18"-36" B N/A

VOLUME=               cu. yd. 36" OR LARGER C OBSERVED GROUNDWATER LEVEL

PROJECT

J Bates & Son

-13-

-14-

0-1' Brown medium to fine SAND and silt (Topsoil).

Brown SILT, little Fine to Medium Sand. Oxidized layer observed at appromiately 2-3' below surface grade. (no waste)

-15-

PROPORTIONS EXCAVATION

BOULDER COUNT USED EFFORT





TEST PIT FIELD LOG
GZA GEOENVIRONMENTAL, INC. TEST PIT NO.: TP-6  
188 Valley Street, Suite 300

DESCRIPTION:  Montague, MA FILE NO.:   34790

GEOTECHNICAL/GEOHYDROLOGICAL

CONSULTANTS LOCATION:   Montague Burn Dump DATE:  7/21/20

EXCAVATION EQUIPMENT
GZA ENGINEER: Nolan Fonda CONTRACTOR: DATUM: 1988

OPERATOR: Brian McKenzie GROUND ELEV.: 209
WEATHER: Sunny, 80s MAKE: CAT MODEL: 349 E TIME STARTED: 

CAPACITY: REACH: ~20' TIME COMPLETED:  

BOULDER

DEPTH SOIL DESCRIPTION EXCAV. COUNT REMARK

EFFORT QTY. CLASS NO.

 E 0

-1- E 0

E 0

-2- E 0

E 0

-3- E 0

E 0

-4- E 0

E 0

-5- E 0

E 0

-6- E 0

E 0

-7- E 0

E 0

-8- E 0 1

-9-

-10-

-11-

-12-

REMARKS: 1. Waste was encountered approximately 14' below the final finished surface grade area in the location of the test pit. 

TEST PIT PLAN LEGEND:

TRACE (TR) 0-10%

SIZE RANGE LETTER LITTLE (LI) 10-20% E EASY

CLASSIFICATION DESIGNATION SOME (SO) 20-35% M MODERATE

6"-18" A AND 35-50% D DIFFICULT

NORTH 18"-36" B ~4-5' BELOW SURFACE GRADE

VOLUME=               cu. yd. 36" OR LARGER C OBSERVED GROUNDWATER LEVEL

-15-

PROPORTIONS EXCAVATION

BOULDER COUNT USED EFFORT

PROJECT

J Bates & Son

-13-

-14-

0-14' Brown to Gray Fine to Medium SAND and WASTE (household debris), little Silt. Groundwater encountered at 4-
5' below surface grade.





TEST PIT FIELD LOG
GZA GEOENVIRONMENTAL, INC. TEST PIT NO.: TP-7  
188 Valley Street, Suite 300

DESCRIPTION:  Montague, MA FILE NO.:   34790

GEOTECHNICAL/GEOHYDROLOGICAL

CONSULTANTS LOCATION:   Montague Burn Dump DATE:  7/30/20

EXCAVATION EQUIPMENT
GZA ENGINEER: Nolan Fonda CONTRACTOR: DATUM: 1988

OPERATOR: Brian McKenzie GROUND ELEV.: 206.15'
WEATHER: Sunny, 80s MAKE: CAT MODEL: 349 E TIME STARTED: 

CAPACITY: REACH: ~20' TIME COMPLETED:  

BOULDER

DEPTH SOIL DESCRIPTION EXCAV. COUNT REMARK

EFFORT QTY. CLASS NO.

 E 0

-1- E 0

E 0

-2- E 0

E 0

-3- E 0

E 0

-4- E 0

E 0

-5- E 0

-6-

-7-

-8-

-9-

-10-

-11-

-12-

REMARKS: 

TEST PIT PLAN LEGEND:

TRACE (TR) 0-10%

SIZE RANGE LETTER LITTLE (LI) 10-20% E EASY

CLASSIFICATION DESIGNATION SOME (SO) 20-35% M MODERATE

6"-18" A AND 35-50% D DIFFICULT

NORTH 18"-36" B ~5' BELOW SURFACE GRADE

VOLUME=               cu. yd. 36" OR LARGER C OBSERVED GROUNDWATER LEVEL

PROJECT

J Bates & Son

-13-

-14-

0-5' Brown and Gray Fine to Medium SAND and SILT, little Waste (household debris, sporadic). Groundwater 
encountered approximately 5' below surface grade (Elevation 201.15')

-15-

PROPORTIONS EXCAVATION

BOULDER COUNT USED EFFORT





TEST PIT FIELD LOG
GZA GEOENVIRONMENTAL, INC. TEST PIT NO.: TP-8  
188 Valley Street, Suite 300

DESCRIPTION:  Montague, MA FILE NO.:   34790

GEOTECHNICAL/GEOHYDROLOGICAL

CONSULTANTS LOCATION:   Montague Burn Dump DATE:  7/30/20

EXCAVATION EQUIPMENT
GZA ENGINEER: Nolan Fonda CONTRACTOR: DATUM: 1988

OPERATOR: Brian McKenzie GROUND ELEV.: 216.40'
WEATHER: Sunny, 80s MAKE: CAT MODEL: 349 E TIME STARTED: 

CAPACITY: REACH: ~20' TIME COMPLETED:  

BOULDER

DEPTH SOIL DESCRIPTION EXCAV. COUNT REMARK

EFFORT QTY. CLASS NO.

 E 0

-1- E 0

E 0

-2- E 0

E 0

-3- E 0

E 0

-4- E 0

E 0

-5- E 0

E 0

-6- E 0

E 0

-7- E 0

E 0

-8- E 0

E 0

-9- E 0

E 0

-10- E 0

E 0

-11- E 0

E 0

-12- E 0

E 0

E 0

E 0

E 0

E 0

E 0 1

REMARKS: 1. Groundwater was not encountered

TEST PIT PLAN LEGEND:

TRACE (TR) 0-10%

SIZE RANGE LETTER LITTLE (LI) 10-20% E EASY

CLASSIFICATION DESIGNATION SOME (SO) 20-35% M MODERATE

6"-18" A AND 35-50% D DIFFICULT

NORTH 18"-36" B N/A

VOLUME=               cu. yd. 36" OR LARGER C OBSERVED GROUNDWATER LEVEL

-15-

PROPORTIONS EXCAVATION

BOULDER COUNT USED EFFORT

5-15' Gray SILT and CLAY (Varved). 

PROJECT

J Bates & Son

-13-

-14-

0-4' Brown SILT and CLAY (Oxidized layer at 4')





TEST PIT FIELD LOG
GZA GEOENVIRONMENTAL, INC. TEST PIT NO.: TP-9  
188 Valley Street, Suite 300

DESCRIPTION:  Montague, MA FILE NO.:   34790

GEOTECHNICAL/GEOHYDROLOGICAL

CONSULTANTS LOCATION:   Montague Burn Dump DATE:  8/6/20

EXCAVATION EQUIPMENT
GZA ENGINEER: Adam Cote CONTRACTOR: DATUM: 1988

OPERATOR: Wayde Marsh GROUND ELEV.: 261
WEATHER: Sunny, 80s MAKE: CAT MODEL: 349 E TIME STARTED: 

CAPACITY: REACH: ~20' TIME COMPLETED:  

BOULDER

DEPTH SOIL DESCRIPTION EXCAV. COUNT REMARK

EFFORT QTY. CLASS NO.

 E 0 1

-1- E 0

E 0

-2- E 0

E 0

-3- E 0

E 0

-4- E 0

E 0

-5- E 0

E 0

-6- E 0

E 0

-7- E 0

E 0

-8- E 0

-9-

-10-

-11-

-12-

REMARKS: 1. TP-9 was excavated to determine the horizontal limits of waste, the pit was not advanced to the depth of groundwater 

2. Additional solid waste was observed deeper than 8' below grade

TEST PIT PLAN LEGEND:

TRACE (TR) 0-10%

SIZE RANGE LETTER LITTLE (LI) 10-20% E EASY

CLASSIFICATION DESIGNATION SOME (SO) 20-35% M MODERATE

6"-18" A AND 35-50% D DIFFICULT

NORTH 18"-36" B N/A

VOLUME=               cu. yd. 36" OR LARGER C OBSERVED GROUNDWATER LEVEL

-15-

PROPORTIONS EXCAVATION

BOULDER COUNT USED EFFORT

PROJECT

J Bates & Son

-13-

-14-

 0-5' Tan to tan-brown fine to medium SAND and SOLID WASTE.  

5-8' Gray SILT



TEST PIT FIELD LOG
GZA GEOENVIRONMENTAL, INC. TEST PIT NO.: TP-10  
188 Valley Street, Suite 300

DESCRIPTION:  Montague, MA FILE NO.:   34790

GEOTECHNICAL/GEOHYDROLOGICAL

CONSULTANTS LOCATION:   Montague Burn Dump DATE:  8/6/20

EXCAVATION EQUIPMENT
GZA ENGINEER: Adam Cote CONTRACTOR: DATUM: 1988

OPERATOR: Wayde Marsh GROUND ELEV.: 261
WEATHER: Sunny, 80s MAKE: CAT MODEL: 349 E TIME STARTED: 

CAPACITY: REACH: ~20' TIME COMPLETED:  

BOULDER

DEPTH SOIL DESCRIPTION EXCAV. COUNT REMARK

EFFORT QTY. CLASS NO.

 E 0 1

-1- E 0

E 0

-2- E 0

E 0

-3- E 0

E 0

-4- E 0

E 0

-5- E 0

E 0

-6- E 0

E 0

-7- E 0

E 0

-8- E 0

-9-

-10-

-11-

-12-

REMARKS: 1. TP-10 was excavated to determine the horizontal limits of waste, the pit was not advanced to the depth of groundwater 

TEST PIT PLAN LEGEND:

TRACE (TR) 0-10%

SIZE RANGE LETTER LITTLE (LI) 10-20% E EASY

CLASSIFICATION DESIGNATION SOME (SO) 20-35% M MODERATE

6"-18" A AND 35-50% D DIFFICULT

NORTH 18"-36" B N/A

VOLUME=               cu. yd. 36" OR LARGER C OBSERVED GROUNDWATER LEVEL

PROJECT

J Bates & Son

-13-

-14-

Tan to tan-brown medium fine SAND, trace silt.  Solid waste was not observed.  

-15-

PROPORTIONS EXCAVATION

BOULDER COUNT USED EFFORT



TEST PIT FIELD LOG
GZA GEOENVIRONMENTAL, INC. TEST PIT NO.: TP-11  
188 Valley Street, Suite 300

DESCRIPTION:  Montague, MA FILE NO.:   34790

GEOTECHNICAL/GEOHYDROLOGICAL

CONSULTANTS LOCATION:   Montague Burn Dump DATE:  8/6/20

EXCAVATION EQUIPMENT
GZA ENGINEER: Adam Cote CONTRACTOR: DATUM: 1988

OPERATOR: Wayde Marsh GROUND ELEV.: 261
WEATHER: Sunny, 80s MAKE: CAT MODEL: 349 E TIME STARTED: 

CAPACITY: REACH: ~20' TIME COMPLETED:  

BOULDER

DEPTH SOIL DESCRIPTION EXCAV. COUNT REMARK

EFFORT QTY. CLASS NO.

 E 0 1

-1- E 0

E 0

-2- E 0

E 0

-3- E 0

E 0

-4- E 0

E 0

-5- E 0

E 0

-6- E 0

E 0

-7- E 0

E 0

-8- E 0

-9-

-10-

-11-

-12-

REMARKS: 1. TP-11 was excavated to determine the horizontal limits of waste, the pit was not advanced to the depth of groundwater 

TEST PIT PLAN LEGEND:

TRACE (TR) 0-10%

SIZE RANGE LETTER LITTLE (LI) 10-20% E EASY

CLASSIFICATION DESIGNATION SOME (SO) 20-35% M MODERATE

6"-18" A AND 35-50% D DIFFICULT

NORTH 18"-36" B N/A

VOLUME=               cu. yd. 36" OR LARGER C OBSERVED GROUNDWATER LEVEL

PROJECT

J Bates & Son

-13-

-14-

 0-5' Tan to tan-brown fine to medium SAND and SOLID WASTE.  

5-8' Gray SILT

-15-

PROPORTIONS EXCAVATION

BOULDER COUNT USED EFFORT



TEST PIT FIELD LOG
GZA GEOENVIRONMENTAL, INC. TEST PIT NO.: TP-12  
188 Valley Street, Suite 300

DESCRIPTION:  Montague, MA FILE NO.:   34790

GEOTECHNICAL/GEOHYDROLOGICAL

CONSULTANTS LOCATION:   Montague Burn Dump DATE:  8/6/20

EXCAVATION EQUIPMENT
GZA ENGINEER: Adam Cote CONTRACTOR: DATUM: 1988

OPERATOR: Wayde Marsh GROUND ELEV.: 261
WEATHER: Sunny, 80s MAKE: CAT MODEL: 349 E TIME STARTED: 

CAPACITY: REACH: ~20' TIME COMPLETED:  

BOULDER

DEPTH SOIL DESCRIPTION EXCAV. COUNT REMARK

EFFORT QTY. CLASS NO.

 E 0 1

-1- E 0

E 0

-2- E 0

E 0

-3- E 0

E 0

-4- E 0

E 0

-5- E 0

E 0

-6- E 0

E 0

-7- E 0

E 0

-8- E 0

E 0

-9- E 0

E 0

-10- E 0

-11-

-12-

REMARKS: 1. TP-12 was excavated to determine the horizontal limits of waste, the pit was not advanced to the depth of groundwater 

TEST PIT PLAN LEGEND:

TRACE (TR) 0-10%

SIZE RANGE LETTER LITTLE (LI) 10-20% E EASY

CLASSIFICATION DESIGNATION SOME (SO) 20-35% M MODERATE

6"-18" A AND 35-50% D DIFFICULT

NORTH 18"-36" B N/A

VOLUME=               cu. yd. 36" OR LARGER C OBSERVED GROUNDWATER LEVEL

-15-

PROPORTIONS EXCAVATION

BOULDER COUNT USED EFFORT

PROJECT

J Bates & Son

-13-

-14-

0-2 feet Tan medium to fine SAND, trace Silt

2-10 feet Tan medium to fine SAND and SOLID WASTE, trace Silt



TEST PIT FIELD LOG
GZA GEOENVIRONMENTAL, INC. TEST PIT NO.: TP-13  
188 Valley Street, Suite 300

DESCRIPTION:  Montague, MA FILE NO.:   34790

GEOTECHNICAL/GEOHYDROLOGICAL

CONSULTANTS LOCATION:   Montague Burn Dump DATE:  8/10/20

EXCAVATION EQUIPMENT
GZA ENGINEER: Nolan Fonda CONTRACTOR: DATUM: 1988

OPERATOR: Brian McKenzie GROUND ELEV.: 262
WEATHER: Sunny, 80s MAKE: CAT MODEL: 349 E TIME STARTED: 

CAPACITY: REACH: ~20' TIME COMPLETED:  

BOULDER

DEPTH SOIL DESCRIPTION EXCAV. COUNT REMARK

EFFORT QTY. CLASS NO.

 E 0

-1- E 0

E 0

-2- E 0

E 0

-3- E 0

E 0

-4- E 0

E 0

-5- E 0

E 0

-6- E 0

E 0

-7- E 0

E 0

-8- E 0 1

-9-

-10-

-11-

-12-

REMARKS: 1. Buried waste was not encountered.

TEST PIT PLAN LEGEND:

TRACE (TR) 0-10%

SIZE RANGE LETTER LITTLE (LI) 10-20% E EASY

CLASSIFICATION DESIGNATION SOME (SO) 20-35% M MODERATE

6"-18" A AND 35-50% D DIFFICULT

NORTH 18"-36" B N/A

VOLUME=               cu. yd. 36" OR LARGER C OBSERVED GROUNDWATER LEVEL

PROJECT

J Bates & Son

-13-

-14-

0-8' Tan Fine to Coarse SAND.

-15-

PROPORTIONS EXCAVATION

BOULDER COUNT USED EFFORT





TEST PIT FIELD LOG
GZA GEOENVIRONMENTAL, INC. TEST PIT NO.: TP-14  
188 Valley Street, Suite 300

DESCRIPTION:  Montague, MA FILE NO.:   34790

GEOTECHNICAL/GEOHYDROLOGICAL

CONSULTANTS LOCATION:   Montague Burn Dump DATE:  8/10/20

EXCAVATION EQUIPMENT
GZA ENGINEER: Nolan Fonda CONTRACTOR: DATUM: 1988

OPERATOR: Brian McKenzie GROUND ELEV.: 263
WEATHER: Sunny, 80s MAKE: CAT MODEL: 349 E TIME STARTED: 

CAPACITY: REACH: ~20' TIME COMPLETED:  

BOULDER

DEPTH SOIL DESCRIPTION EXCAV. COUNT REMARK

EFFORT QTY. CLASS NO.

 E 0

-1- E 0

E 0

-2- E 0

E 0

-3- E 0

E 0

-4- E 0

E 0

-5- E 0

E 0

-6- E 0

E 0

-7- E 0

E 0

-8- E 0 1

-9-

-10-

-11-

-12-

REMARKS: 1. Buried waste was not encountered.

TEST PIT PLAN LEGEND:

TRACE (TR) 0-10%

SIZE RANGE LETTER LITTLE (LI) 10-20% E EASY

CLASSIFICATION DESIGNATION SOME (SO) 20-35% M MODERATE

6"-18" A AND 35-50% D DIFFICULT

NORTH 18"-36" B N/A

VOLUME=               cu. yd. 36" OR LARGER C OBSERVED GROUNDWATER LEVEL

-15-

PROPORTIONS EXCAVATION

BOULDER COUNT USED EFFORT

PROJECT

J Bates & Son

-13-

-14-

0-8' Tan Fine to Medium SAND.





TEST PIT FIELD LOG
GZA GEOENVIRONMENTAL, INC. TEST PIT NO.: TP-15  
188 Valley Street, Suite 300

DESCRIPTION:  Montague, MA FILE NO.:   34790

GEOTECHNICAL/GEOHYDROLOGICAL

CONSULTANTS LOCATION:   Montague Burn Dump DATE:  8/10/20

EXCAVATION EQUIPMENT
GZA ENGINEER: Nolan Fonda CONTRACTOR: DATUM: 1988

OPERATOR: Brian McKenzie GROUND ELEV.: 261
WEATHER: Sunny, 80s MAKE: CAT MODEL: 349 E TIME STARTED: 

CAPACITY: REACH: ~20' TIME COMPLETED:  

BOULDER

DEPTH SOIL DESCRIPTION EXCAV. COUNT REMARK

EFFORT QTY. CLASS NO.

 E 0

-1- E 0

E 0

-2- E 0

E 0

-3- E 0

E 0

-4- E 0

E 0

-5- E 0

E 0

-6- E 0

E 0

-7- E 0

E 0

-8- E 0 1

-9-

-10-

-11-

-12-

REMARKS: 1. Buried waste was not encountered.

TEST PIT PLAN LEGEND:

TRACE (TR) 0-10%

SIZE RANGE LETTER LITTLE (LI) 10-20% E EASY

CLASSIFICATION DESIGNATION SOME (SO) 20-35% M MODERATE

6"-18" A AND 35-50% D DIFFICULT

NORTH 18"-36" B N/A

VOLUME=               cu. yd. 36" OR LARGER C OBSERVED GROUNDWATER LEVEL

PROJECT

J Bates & Son

-13-

-14-

0-8' Tan Fine to Coarse SAND.

-15-

PROPORTIONS EXCAVATION

BOULDER COUNT USED EFFORT





TEST PIT FIELD LOG
GZA GEOENVIRONMENTAL, INC. TEST PIT NO.: TP-16  
188 Valley Street, Suite 300

DESCRIPTION:  Montague, MA FILE NO.:   34790

GEOTECHNICAL/GEOHYDROLOGICAL

CONSULTANTS LOCATION:   Montague Burn Dump DATE:  8/10/20

EXCAVATION EQUIPMENT
GZA ENGINEER: Nolan Fonda CONTRACTOR: DATUM: 1988

OPERATOR: Brian McKenzie GROUND ELEV.: 262
WEATHER: Sunny, 80s MAKE: CAT MODEL: 349 E TIME STARTED: 

CAPACITY: REACH: ~20' TIME COMPLETED:  

BOULDER

DEPTH SOIL DESCRIPTION EXCAV. COUNT REMARK

EFFORT QTY. CLASS NO.

 E 0

-1- E 0

E 0

-2- E 0

E 0

-3- E 0

E 0

-4- E 0

E 0

-5- E 0

E 0

-6- E 0

E 0

-7- E 0

E 0

-8- E 0 1

-9-

-10-

-11-

-12-

REMARKS: 1. Buried waste was not encountered.

TEST PIT PLAN LEGEND:

TRACE (TR) 0-10%

SIZE RANGE LETTER LITTLE (LI) 10-20% E EASY

CLASSIFICATION DESIGNATION SOME (SO) 20-35% M MODERATE

6"-18" A AND 35-50% D DIFFICULT

NORTH 18"-36" B N/A

VOLUME=               cu. yd. 36" OR LARGER C OBSERVED GROUNDWATER LEVEL

-15-

PROPORTIONS EXCAVATION

BOULDER COUNT USED EFFORT

PROJECT

J Bates & Son

-13-

-14-

0-8' Tan Fine to Coarse SAND.





TEST PIT FIELD LOG
GZA GEOENVIRONMENTAL, INC. TEST PIT NO.: TP-17  
188 Valley Street, Suite 300

DESCRIPTION:  Montague, MA FILE NO.:   34790

GEOTECHNICAL/GEOHYDROLOGICAL

CONSULTANTS LOCATION:   Montague Burn Dump DATE:  8/10/20

EXCAVATION EQUIPMENT
GZA ENGINEER: Nolan Fonda CONTRACTOR: DATUM: 1988

OPERATOR: Brian McKenzie GROUND ELEV.: 260
WEATHER: Sunny, 80s MAKE: CAT MODEL: 349 E TIME STARTED: 

CAPACITY: REACH: ~20' TIME COMPLETED:  

BOULDER

DEPTH SOIL DESCRIPTION EXCAV. COUNT REMARK

EFFORT QTY. CLASS NO.

 E 0

-1- E 0

E 0

-2- E 0

E 0

-3- E 0

E 0

-4- E 0

E 0

-5- E 0

E 0

-6- E 0

E 0

-7- E 0

E 0

-8- E 0 1

-9-

-10-

-11-

-12-

REMARKS: 1. Buried waste was not encountered, only surficial metal scraps.

TEST PIT PLAN LEGEND:

TRACE (TR) 0-10%

SIZE RANGE LETTER LITTLE (LI) 10-20% E EASY

CLASSIFICATION DESIGNATION SOME (SO) 20-35% M MODERATE

6"-18" A AND 35-50% D DIFFICULT

NORTH 18"-36" B N/A

VOLUME=               cu. yd. 36" OR LARGER C OBSERVED GROUNDWATER LEVEL

PROJECT

J Bates & Son

-13-

-14-

2-8' Tan Fine to Coarse SAND. 

0-2' Tan Fine to Coarse SAND, little metal scraps.

-15-

PROPORTIONS EXCAVATION

BOULDER COUNT USED EFFORT





TEST PIT FIELD LOG
GZA GEOENVIRONMENTAL, INC. TEST PIT NO.: TP-18  
188 Valley Street, Suite 300

DESCRIPTION:  Montague, MA FILE NO.:   34790

GEOTECHNICAL/GEOHYDROLOGICAL

CONSULTANTS LOCATION:   Montague Burn Dump DATE:  8/10/20

EXCAVATION EQUIPMENT
GZA ENGINEER: Nolan Fonda CONTRACTOR: DATUM: 1988

OPERATOR: Brian McKenzie GROUND ELEV.: 260
WEATHER: Sunny, 80s MAKE: CAT MODEL: 349 E TIME STARTED: 

CAPACITY: REACH: ~20' TIME COMPLETED:  

BOULDER

DEPTH SOIL DESCRIPTION EXCAV. COUNT REMARK

EFFORT QTY. CLASS NO.

 E 0

-1- E 0

E 0

-2- E 0

E 0

-3- E 0

E 0

-4- E 0

E 0

-5- E 0

E 0

-6- E 0

E 0

-7- E 0

E 0

-8- E 0 1

-9-

-10-

-11-

-12-

REMARKS: 1. Buried waste was not encountered.

TEST PIT PLAN LEGEND:

TRACE (TR) 0-10%

SIZE RANGE LETTER LITTLE (LI) 10-20% E EASY

CLASSIFICATION DESIGNATION SOME (SO) 20-35% M MODERATE

6"-18" A AND 35-50% D DIFFICULT

NORTH 18"-36" B N/A

VOLUME=               cu. yd. 36" OR LARGER C OBSERVED GROUNDWATER LEVEL

PROJECT

J Bates & Son

-13-

-14-

0-8' Tan Fine to Coarse SAND.

-15-

PROPORTIONS EXCAVATION

BOULDER COUNT USED EFFORT





MIIA Grant Statement
11/24/2020

3:34:58 PM

Town of Montague

1

Department

Grand Total:

Category Requested AwardedPurpose Status

$5,500$8,190

Grant ID

Administrati Chainsaw kits:(helmet, chaps, gloves,
vest, duffle (ELVEX) & integrated
communication system

$7,130 $5,500Chaps, hard hats with integrated
intercom, head lamps, duffle bags

Yes148RM

Administrati Purchase of Ladder/Stepstools for
classroom teachers

$720Step stools, ladders No148RM

Administrati Safety Equipment: manual material
handling- dollies, carts, hydraulic lift
gates, ladders, lockout tagout, manhole
cover lifts, personal voltage detectors

$340Hand truck, utility wagon No148RM
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Town of Montague  

Virtual Town Meeting Readiness Assessment 

Montague Remote Town Meeting Readiness Assessment 1 
 

Dear Town Meeting Member, 

Challenges presented by the COVID-19 pandemic have moved the Town Moderator and 

Selectboard to consider holding our next Special Town Meeting “remotely.” The goal is to ensure 

public safety, but also the broadest possible participation of Town Meeting members. The plan 

would rely on Zoom or a similar video conferencing tool. Please take a moment now to complete 

and return this survey, which will help us move forward in planning. 

 

1) Do you have a reliable internet connection at home? 

        O Yes O No    

a. Is your internet connection good enough to support participation in a video conference? 

        O Yes O No   O Don’t Know  

2) Is there another location from which you could video conference? 

        O Yes, weekday nights O Yes, weekend days  O  Not Sure 

 Comment:  

 

3) Regardless of whether you have internet access, which of the following types of devices do 

you have access to as a means to participate in a remote Town Meeting?  

              ______    IPhone or other smart phone device 

  ______    IPad or other type of tablet device 

  ______    Laptop or desktop computer with a webcam 

4) How many ZOOM meetings have you participated in?        

  O zero O 1 – 5 O 6 – 10 O 10 – 20 O 20 or more  

a. Are you more familiar with another videoconferencing program? 

        O Yes O No   O Don’t Know  

 If yes, what is the name of the other program(s)?  
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Montague Town Meeting Member Survey  2 
 

5) How comfortable are you using ZOOM? 

If you’ve never used Zoom, but identified a different program above, answer based on your 

comfort with that program. 

 O Very comfortable   O Comfortable enough O Not at all comfortable 

6) How likely would you be to participate in Town Meeting if it were conducted by remotely by 

videoconference)?  

 O Very likely   O Probable O Unlikely 

a. If you answered “Unlikely” and a telephone option were available, how likely would you 

be to participate in the remote Town Meeting?  

 O Very likely   O Probable O Unlikely 

7) If Town Meeting were held remotely, would you be in favor of having more than one, but 

briefer Special Town Meetings?  

For example, two 90 minute meetings rather than a single 3-hour meeting? 

O In favor    O Neutral O Opposed 

8) Would you require support or accommodations to participate in a remote Town Meeting? 

 

 

9) Other comments or questions? 

 

 

So we can follow up and better keep in contact with you, please provide your…  

Name: 

Phone:  

Email:  

If you happen to have any special skill, technical, logistical, or otherwise, related to managing 

large videoconferences – or otherwise want to support this effort – please contact Steve Ellis at 

townadmin@montague-ma.gov or 413-863-3200 x110 

mailto:townadmin@montague-ma.gov


 
TOWN OF MONTAGUE 

Finance Committee 
One Avenue A 

Turners Falls, Massachusetts 01376 
413 863-3200 ext. 121 

 

 

November 24, 2020 

 

Dear Town Meeting Members: 

 

The process of developing the Town of Montague’s annual budget for the upcoming year has begun! 

This is the town’s Fiscal Year 2022 budget, which goes into effect on July 1, 2021; if all goes as 

planned, you will consider and vote on articles related to this budget at our Annual Town Meeting on the 

first Saturday in May 2021.  

 

You will receive a report and other background materials a few weeks prior to the Annual Town 

Meeting, but you are welcome to follow along as we collaborate with town staff to create the budget 

over the next six months. One way to start is by visiting the town’s website: www.montague-ma.gov, 

where we post information related to the annual budget development process. (To find it, search for 

“Annual Budget Information” or navigate to the Finance Committee’s area of the site.) 

 

The Selectboard, the Finance Committee, and the Capital Improvements Committee (CIC) will be 

working on Montague’s FY2022 budget throughout the winter and spring. Their meetings are being held 

online due to the ongoing pandemic; you are welcome to attend. Meeting agendas are posted on the 

website calendar and on the bulletin board outside the back door of Town Hall. You can also find 

recordings of most Selectboard and Finance Committee meetings courtesy of Montague Community 

Television at vimeo.com/mctvchannel17. Here is an overview of what’s coming up: 

 

December: Preliminary revenue estimates for FY2022; operating budget requests from town 

departments are due; the CIC reviews capital requests 

January-February: Initial state budget is released; Selectboard and Finance Committee review 

operating budget requests from town departments, boards, and committees; CIC continues evaluating 

capital requests; Gill-Montague Regional School District and the Franklin County Technical School 

develop their FY2022 budgets  

March-April: Revenue estimates are finalized; CIC presents recommendations for FY2022 capital 

projects; Selectboard and Finance Committees deliberate and vote on recommendations for operating 

budgets and articles that will appear on the Annual Town Meeting warrant; the Finance Committee 

prepares its annual report 

 

If there are topics you are particularly interested in or would like to discuss, please be in touch!  

 

Sincerely, 

Jen Audley, for the Montague Finance Committee 

 

http://www.montague-ma.gov/
https://vimeo.com/mctvchannel17
TownAdmin
Typewritten Text
9b2


	7a Sulda Appointment
	7b UEW_ToM_CBA patially executed
	8 SW 45 Cover Letter_final with attachments
	34790 SW 45 Cover Letter_final
	GeoHydro Report Limitations
	Use of Report
	Standard of Care
	Subsurface Conditions
	Compliance with Codes and Regulations
	Screening and Analytical Testing
	Interpretation of Data
	Additional Information
	Additional Services

	sw45 application
	34790-PERMIT-SET-1-10-STAMPED-2020-11-20
	1 COVER
	2 EXISTING CONDITIONS PLAN
	3 EXISTING GROUND WATER CONTOURS
	4 TIGHE AND BOND CAPPING FINISH GRADE PLAN
	5 NEW WASTE LIMIT PLAN
	6 NEW NORTH WASTE AREA CAP SUBGRADE GRADING PLAN
	7 NEW NORTH WASTE AREA CAP FINISH GRADE GRADING PLAN
	8 NEW SOUTH WASTE AREA CAP SUBGRADE GRADING PLAN
	9 NEW SOUTH WASTE AREA CAP FINISH GRADE GRADING PLAN
	10 DETAILS AND SECTIONS

	HydroCAD Report
	Test pit logs

	9a MIIA Grant Statement Montague
	9b1 Survey for Virtual Town Meeting
	9b2 budget launch letter to TMM 11-24-20



