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Figure 3-2
Sediment Probe Locations
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Berlin, Maryland
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Figure 3-4
Sediment Core Locations

Tyson Lagoon
Berlin, Maryland

VICINITY MAP
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Figure 4-1
Digital Elevation Model –

High Frequency (200 kHz)
Tyson Lagoon
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Source: Google Earth, 2013
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Water Depth Normalized to
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Note:
The measured surface water elevation for the North and Middle ponds was 26.31 ft.
The measured surface water elevation for the South pond was 31.5 ft.
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FINAL

8/4/2017

City of Berlin
Former Tyson Property Remediation

Berlin, Maryland

TABLE 5-2: Alternative 1 - Remediation with On-Site Management and South Pond Filling
 Preliminary Engineering Cost Estimate 

Item No. Description
Estimated 
Quantity Unit Unit Cost Estimated Cost

1 Mobilization/Demobilization 5% % n/a 257,270$   
2 Site Preparation and Access Development 1 LS 147,600$   147,600$    
3 Dewatering System Installation and Operation 5 Month 13,800$   69,000$   
4 South Pond Preparation 1 LS 497,200$   497,200$    
5 Hydraulic Dredging of Lagoon 89,300 CYD 16$   1,428,800$    
6 Dredge Material Processing 89,300 CYD 14$   1,250,200$    
7 South Pond Filling (using geotubes) 1 LS 460,000$   460,000$    
8 Residual Solids Cover Placement 21,800 CYD 30$   654,000$    
9 Material Placement and Reshaping of Lagoon 19,000 CYD 6$    114,000$    

10 Site Restoration 8 AC 3,000$   24,600$   
4,902,670$    

300,000$    
490,267$    
392,214$    
735,401$    

6,820,551$    
ROUNDED TO 6,821,000$    

Basis of Budgetary Estimate:
1

2

3

4

5 Hydraulic Dredging of Lagoon includes setup and operation of a floating hydraulic dredging operation with suction/cutterhead dredges.  Dredged 
material will be conveyed via floating HDPE piping to the south lagoon where the sediment material will be dewatered and the filtrate water (some 
very limited turbidity after geotubes) will be returned to the lagoon.  It is assumed the quantity of debris in the lagoons is minimal and the sediment 
characteristics are suitable for hydraulic dredging.  Total volume of material assumed to be hydraulically dredged is 89,300 cyds based on 
sediment thicknesses observed in the field assessment and calculated in GIS.  This quantity accounts for up to six inches of overdredging for 1/2 
the pond bed in the in-situ volume, i.e., specification of +/- 6 inches for dredging design.  Due to the incorporation of a residual cap and the likely 
remedial objectives for the project, it has been assumed dredging will be focused on mass removal of existing sediments and will not require 
extensive clean-up passes or post-removal testing.  No post remediation of lagoon water has been assumed to be required and any residual 
sediments in the water column will be allowed to settle.

Construction Cost

Subtotal Construction Cost
Treatability Studies and Pre-Design Investigations

Engineering and Permitting (10%)
Construction Management and Administration (8%)

Contingency (15%)
TOTAL ESTIMATED CONSTRUCTION COST

Mobilization/demobilization includes cost for deployment of equipment and personnel, contractor QC controls (e.g., survey, testing, etc.), security 
measures, and associated temporary facilities.  Cost allowance of $25,000 has been included for contractor planning, submittal preparation, and 
utility clearance.  Mobilization/demobilization costs have been estimated as a percentage of the total cost (less transportation and disposal, where 
applicable).  This estimate assumes no odor management system will be required.       
Site preparation and access development includes the development of access into the site to support construction activities as well as establishing 
staging areas for equipment and the management of dredge materials and clean imported materials.  Temporary access roads (assumed 2,000 
linear feet estimated at $20/LF) have been assumed to be constructed of aggregate underlain by non-woven geotextiles.  This cost estimate 
assumes the existing gravel areas are sufficient to construction equipment and material staging and no additional cost for this item has been 
included.  Staging areas and access road materials will be incorporated into the final reshaping of the lagoons.  Additionally this item includes 
modest temporary erosion and sedimentation controls as well as work zone controls (estimated at $20,000).  Costs for the preparation of the south 
lagoon (excluding dewatering) has been included and would likely consist of demolition of existing features consisting of metal framework floats 
and sheet pile wall and frame, modest regrading, and access development (estimated at $75,000).  It is assumed the gravel lot and surrounding 
area immediately to the south of the south lagoon is available for staging and project use.       

Dewatering System Installation and Operation includes the installation of pumps, piping, and temporary dewatering sumps for the dewatering of 
lagoon sediments to facilitate processing in the south lagoon.  Assumed treated water volume for this activity will be approximately 10,000,000 
gallons, based on calculations in GIS indicate that approximately 1,335,000 cubic feet of water would require transfer to the north and middle 
lagoons, raising the elevation of the north and middle lagoons by 1.4 feet.  An additional 29,000,000 gallons would require collection and discharge 
to the ponds as a result of dewatering efforts.  A geotechnical evaluation of pond geometry and berms may be necessary in the future to ensure 
this increased water elevation and south pond dewatering would not have a detrimental effect on existing separation berm global slope stability.  A 
portion of this water (standing water in the south lagoon) will require dewatering prior to commencing sediment management operations.  Assumes 
a 700 gallon per minute initial dewatering capability will be required for this activity and 300 gallons per minute discharge during sediment 
dewatering operations.       
South Pond Preparation consists of the dewatering (costs included above), mechanical dredging of any visible perimeter process solids material 
above sand (in the dry removal), demolition of existing features, removal of existing piping connections to the middle lagoon, regrading and shaping 
of the surface and development of access.  It is assumed the pond bottom is water tight and can be dewatered.  Field activities to date have 
indicated that sediment within this lagoon is minimal and primarily along the perimeter.  This item includes the placement of high strength woven 
monofilament geotextile with 2 feet of 1-3" bank run gravel (or pumpable gradation of well-graded sand+gravel - approximately 21,800 tons of 
material) placed in ~6" lifts fully across pond per lift to reduce mudwaving risk.
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TABLE 5-2: Alternative 1 - Remediation with On-Site Management and South Pond Filling
6

7

8

9

10

11

A
B

C

Preliminary Engineering Cost estimates are based on 2017 dollars.
Preliminary Engineering Cost Estimates based on past experience, analogous cost estimates, and approximate take-offs from the available 
information.  Except for geotextile tubes, limited direct vendor or outside material estimates were obtained in the development of this estimate and 
the actual cost may differ.    
Based on sediment type, sediment volume, sediment thickness, limited constituents of concern, and site access, the conceptual approach for this 
cost estimate consists of hydraulic dredging with geotube dewatering and on-site management and disposal of dewatered sediments.  Based on 
further site investigation and conceptual studies additional options may and should be considered to ultimately find the alternative that best meets 
the Town of Berlin objectives for the project, complies with all appropriate rules and regulations, and is cost-effective.

Dredge material processing includes the setup and operation of a geotube operation for the processing and dewatering of dredged sediment.  
Processing assumptions include solids for the sediment is at 12%, dredge material will be pumped at 6%, and the material will be dewatered in 
GT500D geotubes with polymer addition at a rate of 10/lbs per dry ton.  This cost includes a six-inch diameter manifold system for delivery of the 
dredged material to the geotubes.  Cost for this element was developed with support from WaterSolve LLC of Caledonia, Michigan.  Costs have 
been included for the supply and installation of a manifold system for the geotube system ($40,000).       

South Pond Filling includes the placement of fill as soil cover and to fill void space within the southern-most lagoon needed to supplement the 
dredged material processed and remaining in geotubes.  Calculations have been performed to determine the processed volume and weight of 
material.  Assumes 2 feet of clean fill soil (20,000 cubic yards of total material - 25% top soil and 75% subsoil) will be imported and placed over the 
processed sediment material.  Pond capacity is approximately 88,000 cy and dewatered sediment volume is less than this, however, two layers of 
geotextile tubes will rise above the adjacent ground surface until dewatered sufficiently for soil cover placement (this duration requires design 
calculations).     
Residual Solids Cover Placement includes the hydraulic placement of a six-inch thick residual cap comprised of imported sand material.  Assumes 
material will be conveyed hydraulically without stringent standards for layer thickness.  Sediment particles represented by turbidity in the water post-
dredging may settle after placement of the residual solids cover, but material quantities have been assumed to be minimal.    

Material placement and reshaping of lagoons consists of the loading, hauling, and placement of the processed dredged material for expanding and 
contouring some sections of the lagoons.  This item includes some miscellaneous restoration earthwork activities repair any areas of lagoon berm 
slopes above the water surface.  It is assumed most of the berms around the existing middle and north lagoons would remain, but would be 
regraded to make them less steep.  The volume of earthwork associated with this activity for the purpose of this estimate is approximately 19,000 
cyds (15000 cys miscellaneous grading, 2,500 cyd berm reshaping, and 1,500 cyds in pad material).     

Site restoration includes reestablishing a vegetative cover over areas disturbed by remediation activities as well as the incorporation of staging 
area and access road aggregate materials in the south pond closure.  Trees, shrubs, and recreation facilities have not been included in this 
estimate.   
Due to the voluntary nature of the activity, limited constituents of concern, and no planned discharge off-site of water generated during the project, 
permitting requirements for this project have been assumed to be modest, consisting primarily of general grading permits and a sediment and 
erosion control permit.  
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TABLE 5-3: Alternative 2 - Remediation with On-site Management and Off-Site Disposal
 Preliminary Engineering Cost Estimate 

Item No. Description
Estimated 
Quantity Unit Unit Cost Estimated Cost

1 Mobilization/Demobilization 5% % n/a 229,900$
2 Site Preparation and Access Development 1 LS 87,600$ 87,600$
3 Dewatering System Installation and Operation 6 Month 13,800$ 82,800$
4 Dewatering and Sediment Processing Pad Construction 1 LS 325,500$ 325,500$
5 Hydraulic Dredging of Lagoon 89,300 CYD 16$ 1,428,800$
6 Dredge Material Processing 89,300 CYD 14$ 1,250,200$
7 Off-Site Disposal of Processed Dredge Material 47,747 Ton 15$ 716,205$
8 Residual Solids Cover Placement 26,100 CYD 30$ 783,000$
9 Material Placement and Reshaping of Lagoon 19,000 CYD 6$ 114,000$

10 Site Restoration 9 AC 3,000$ 26,100$
5,044,105$

200,000$
432,790$
346,232$
756,616$

6,779,743$
ROUNDED TO 6,780,000$

Basis of Budgetary Estimate:
1

2

3

4

5

6

7

Dredge material processing includes the setup and operation of a geotube operation for the processing and dewatering of dredged sediment.  
Processing assumptions include solids for the sediment is at 12%, dredge material will be pumped at 6%, and the material will be dewatered in 
GT500D geotubes with polymer addition at a rate of 10/lbs per dry ton.  This cost includes a six-inch diameter manifold system for delivery of the 
dredged material to the geotubes.  Cost for this element was developed with support from WaterSolve LLC of Caledonia, Michigan.  Costs have been 
included for the supply and installation of a manifold system for the geotube system ($40,000).  It is assumed processing will sufficiently dewater the 
sediment to allow the passing of a paint filter test to meet requirements for transportation of this material over public roads.  

Off-Site Disposal of Processed Dredge Material consists of the loading, transportation, and disposal of dredged sediments at an off-site commercial 
landfill.  Calculations have been performed (accompanying spreadsheets) to determine the processed volume and weight of material.  It is assumed 
the material is classified as non-hazardous and may be disposed of in a Subtitle D Commercial Landfill Facility (assumed for this estimate as 
Worcester County CLF).  Assumed the Worcester County CLF would waive the tipping fee for the material as it would be used for cover material.  
The volume for disposal include staging area materials used for sediment processing and hauling.  This disposal volume includes the addition of 
6,900 cubic yards of material (assuming 1.6 tons/cyd density) required for construction of the dewatering and sediment processing pad.      

Hydraulic Dredging of Lagoons includes setup and operation of a floating hydraulic dredging operation with suction/cutterhead dredges.  Dredged 
material will be conveyed via floating HDPE piping to the dewatering pad where the sediment material will be dewatered and the filtrate water (some 
very limited turbidity after geotubes) will be returned to the lagoons.  It is assumed the quantity of debris in the lagoons is minimal and the sediment 
characteristics are suitable for hydraulic dredging.  Total volume of material assumed to be hydraulically dredged is 89,300 cyds based on sediment 
thicknesses observed in the field assessment and calculated in GIS.  This quantity accounts for up to six inches of overdredging for 1/2 the pond bed 
in the in-situ volume, i.e., specification of +/- 6 inches for dredging design.  Based on field results, no dredging for the south pond is assumed to be 
required.  Due to the incorporation of a residual cap and the likely remedial objectives for the project, it has been assumed dredging will be focused 
on mass removal of existing sediments and will not require extensive clean-up passes or post-removal testing.  No post remediation of lagoon water 
has been assumed to be required and any residual sediments in the water column will be allowed to settle.      

Construction Cost

Subtotal Construction Cost
Treatability Studies and Pre-Design Investigations

Engineering and Permitting (10%)
Construction Management and Administration (8%)

Contingency (15%)
TOTAL ESTIMATED CONSTRUCTION COST

Mobilization/demobilization includes cost for deployment of equipment and personnel, contractor QC controls (e.g., survey, testing, etc.), security 
measures, and associated temporary facilities.  Cost allowance of $25,000 has been included for contractor planning, submittal preparation, and utility 
clearance.  Mobilization/demobilization costs have been estimated as a percentage of the total cost (less transportation and disposal, where 
applicable).  This estimate assumes no odor management system will be required.  

Site preparation and access development includes the development of access into the site to support construction activities as well as establishing 
staging areas for equipment and the management of dredge materials and clean imported materials.  Temporary access roads (assumed 2,000 
linear feet estimated at $20/LF) have been assumed to be constructed of aggregate underlain by non-woven geotextiles.  This cost estimate 
assumes the existing gravel areas are sufficient to construction equipment and material staging and no additional cost for this item has been 
included..  Access road materials will be incorporated into the final materials used for reshaping the lagoons.  Additionally this item includes modest 
temporary erosion and sedimentation controls as well as work zone controls (estimated at $20,000).  It is assumed the gravel lot and surrounding 
area immediately to the south of the south lagoon is available for staging and project use.  Includes an estimate of $75,000 for the demolition of 
existing features in the south lagoon (consisting of metal framework, floats, and sheet pile wall).

Dewatering System Installation and Operation includes the installation of pumps, piping, and temporary dewatering sumps for the dewatering 
operations for lagoon sediments.  Approximately 32,000,000 gallons would require collection and discharge to the ponds as a result of dewatering 
efforts.  Assumes a 300 gallons per minute for discharge during sediment dewatering operations
Dewatering and Sediment Processing Pad Construction includes the construction of a 4.2 acre geomembrane and gravel cap for geotube operations 
in the flat area south of the south pond.  Pad construction ($1.75/sf) will include general grading and surface preparation, two-foot berm construction, 
installation of 4.2 acres of 186,000 square feet of geombrane, overlain with 10 oz. nonwoven geotextile, and covered with 12-inches of sand and 
gravel (6,900 cubic yards).
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TABLE 5-3: Alternative 2 - Remediation with On-site Management and Off-Site Disposal
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B

C

Preliminary Engineering Cost estimates are based on 2017 dollars.
Preliminary Engineering Cost Estimates based on past experience, analogous cost estimates, and approximate take-offs from the available 
information.  Except for geotextile tubes, limited direct vendor or outside material estimates were obtained in the development of this estimate and the 
actual cost may differ.     
Based on sediment type, sediment volume, sediment thickness, limited constituents of concern, and site access, the conceptual approach for this 
cost estimate consists of hydraulic dredging with geotube dewatering and off-site commercial disposal of dewatered sediments.  Based on further site 
investigation and conceptual studies additional options may and should be considered to ultimately find the alternative that best meets the Town of 
Berlin objectives for the project, complies with all appropriate rules and regulations, and is cost-effective.

Residual Solids Cover Placement includes the hydraulic placement of a six-inch thick residual cap comprised of imported sand material.  Assumes 
material will be conveyed hydraulically without stringent standards for layer thickness.  Sediment particles represented by turbidity in the water post-
dredging may settle after placement of the residual solids cover, but material quantities have been assumed to be minimal.       

Restoration Earthwork and Closure of South Pond includes the miscellaneous restoration earthwork activities to facilitate the final end use of the 
facility as well as the final earthwork activities necessary to remove operations associated with sediment processing in the south pond.  The volume 
of earthwork associated with this activity for the purpose of this estimate is approximately 19,000 cyds (15,000 cyd miscellaneous grading, 2,500 cyd 
berm reshaping, and 1,500 cyds in pad material).  It is assumed most of the berms around the existing lagoons would remain, but would be regraded 
to make them less steep  
Site restoration includes reestablishing a vegetative cover over areas disturbed by remediation activities.  Trees, shrubs, and recreation facilities 
have not been included in this estimate.   

Due to the voluntary nature of the activity, limited constituents of concern, and no planned discharge off-site of water generated during the project, 
permitting requirements for this project have been assumed to be modest, consisting primarily of general grading permits and a sediment and 
erosion control permit.  





Photographic Record

Former Tyson Foods Facility
Berlin, Maryland

Remedial Investigation of Former Waste Lagoons
 2017 

Sample location: 1N 

Sample location: 3N 

Sample location: 5N 



Photographic Record

Former Tyson Foods Facility
Berlin, Maryland

Remedial Investigation of Former Waste Lagoons
 2017 

Sample location: 9N 

Sample location: 3S 

Sample location: 5S 



Photographic Record

Former Tyson Foods Facility
Berlin, Maryland

Remedial Investigation of Former Waste Lagoons
 2017 

Sample location: 8S 

Sample location: 9S 

Sample location: WWP1 



Photographic Record

Former Tyson Foods Facility
Berlin, Maryland

Remedial Investigation of Former Waste Lagoons
 2017 

Sample location: WWP2 

Sample location: WWP3 

Sample location: WWP4



EA Engineering, Science, and Technology, Inc., PBC www.eaest.com 

August 4, 2017 

Ms. Laura Allen Town 
Administrator Town of 
Berlin 
10 Williams Street 
Berlin, MD 21811 

RE:  Executive Summary 
Remedial Investigation and Cost Estimate Former 
Tyson Foods Facility 
9943 Old Ocean City Boulevard Berlin, 
Maryland 

Dear Ms. Allen: 

EA Engineering, Science, and Technology, Inc., PBC (EA) was contracted by the Town of Berlin 
to develop viable conceptual remediation approaches and conceptual level cost estimates to remove 
sediments that have accumulated within the waste lagoons of the former Tyson Foods Facility located at 
9943 Old Ocean Town Boulevard (Site) located in Berlin, Maryland 21811. 

The scope of work for this remedial investigation (RI) was developed based on a review of 
available historic documents and environmental reports for the Site, as well as review of site investigations 
performed by EA in previous phases of the project. To further support the remedial cost assessment, EA 
performed an additional site investigation in March 2017. While previous environmental assessment 
sampling and analysis efforts did not identify significant environmental exposure concerns associated with 
the existing sediments within the lagoons, EA understands the historical uses of the lagoons present 
challenges to their potential reuse. The Town of Berlin may want to consider addressing the sediments 
within the lagoons before repurposing the lagoons for public recreation. 

EA’s investigation determined the depth of water and sediment of the 3 lagoons. Results are shown 
below: 

North lagoon – water depth ranges from 1.5ft-2.5ft and sediment thickness ranges from 0.5ft-4ft 
– total sediment volume estimated at approximately 14,383 cubic yards

Middle lagoon – water depth ranges from 1ft-1.7ft and sediment thickness ranges from 3.5ft- 5.5ft – total 
sediment volume estimated at approximately 66,173 cubic yards 

South lagoon – water depth ranges from 8.1ft-10.1ft and sediment thickness ranges from 0-2ft – total 
volume was not calculated due to lack of sediment 

Two remediation alternatives to address sediment in the former wastewater lagoons were 
developed. In general, the process of removing sediments from any water body requires three primary 
tasks that are evaluated by the following categories: (1) removal of sediment, (2) dewatering of sediment, 
and (3) disposal of sediment. 

225 Schilling Circle, Suite 400
Hunt Valley, MD 21031

Telephone: 410-584-7000 
Fax: 410-771-1625 



James Hulbert, Project Manager 
EA Engineering, Science, and Technology 

4 August 2017 
Page 2 

Alternative 1) Removal with On-site Management --- $6,821,000 

Alternative 1 integrates hydraulic dredging of the north and middle wastewater lagoons sediment, 
and placement inside an array of adjacent geotubes in the south wastewater lagoon. 

Alternative 2) Removal with On-site Management and Off-site Disposal --- $6,780,000 

Alternative 2 integrates hydraulic dredging of the north and middle wastewater lagoons 
sediment, and placement inside an array of adjacent geotubes. In contrast to Alternative 1, the south 
wastewater lagoon would not be used for containing dewatered, dredged sediment. The large lot adjacent 
to the lagoons would be used to construct a lined dewatering area, and geotubes would be staged in this 
area for dewatering. Once dewatering has occurred to a sufficient degree, the geotubes would be opened 
and sediment inside excavated, loaded into trucks, and transported off-site to the nearest regional landfill 
for use as a daily cover material. 

It should be noted that the current site uses related to the lagoons (including no water contact, passive 
use) can continue and would not require remedial action of the existing sediments.   However, the Town 
of Berlin is considering renovating the site for recreational purposes and has requested consideration of 
the following options not presented in the report: 

Option 1) Removal of sediments from the middle lagoon and On-site Management: 

Option 1 involves hydraulic dredging of the middle wastewater lagoons sediment, and placement 
inside an array of adjacent geotubes in the south wastewater lagoon. 

Estimated cost --- $5,000,000 

Option 2) Filling of south lagoon with off-site soil fill source  

Option 2 involves site preparation, purchasing and placement of off-site soil sufficient to fill in the 
south lagoon. 

Estimated cost --- $2,500,000 

EA greatly appreciates the opportunity to serve you on this project. If I can be of any further assistance, 
please do not hesitate to contact me at 410-329-5125. 

Sincerely, 

James Hulbert  
Project Manager 




