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1.0 MOBILIZATION 
This ISS Gravity Wall Installation Plan has been prepared in accordance with the Rensselaer Former 
MGP Remediation project bid documents. The following work plan discusses in detail Geo-Solutions 
Inc. (GSI’s) means and methods to successfully and safely complete the ISS Gravity Wall for the 
project located in Rensselaer, NY. 
 
The plan addresses the following areas of interest: 

 Means and methods for in-situ solidification (ISS) including GSI’s process, proposed 
equipment, and grout mixture to be used. 

 Schematic of the proposed ISS cell locations, dimensions, and volumes. 

 Procedures for tracking and documenting the progression of work and verifying location 
coordinates and depths. 

 Grout mix design, calculations, and proportioning. 

 Quality control performance criteria, testing procedures, and sampling program. 

 Estimated daily production rates and schedule. 

 Obstruction removal. 

 Work by others. 
 
 
1.1 Project Schedule 
Our schedule is based on working 5 to 6 days per week, 10-11 hours per shift on a single-shift basis.  
The following schedule assumes the work will be performed as an independent task in one continuous 
and uninterrupted operation without significant delays by others.  
 

Mobilization:    1 week 
ISS:     1 week 
Demobilization:   ½ week 

 
 
1.2 Mobilization of Personnel and Equipment 
Upon approval of all project plans and submittals, GSI’s team will be mobilized and will remain on-
site for the duration of the work.  
 
Each person reporting for work inside controlled areas with potential for exposure to site 
contaminants (including subcontractor personnel) will provide documentation of OSHA 40-hour 
training in accordance with 29 CFR 1910.120 and all required medical surveillance documentation.   
 
Upon arrival, all equipment delivered to the site will be inspected for cleanliness.  Delivery and 
service vehicles as well as all other tools and equipment entering the site are subject to the same 
inspection requirements.   
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1.3 Temporary Facilities  
 
1.3.1 Electric 
GSI will provide a 250 kVA generator to power our batch plant, silo, and pumps.   
 
1.3.2 Water 
Clean water for the batch plant will be provided by EWMI from a nearby hydrant.  The water supply 
must be able to provide a continuous flow rate of 300 gpm. 
 
 
1.4 Surveying & Location 
GSI will provide our own GPS base and rover to allow control of our ongoing work.  All aspects of 
the work performed will be survey documented and submitted for review and approval.   The GPS 
rover will allow GSI to verify excavation surfaces and provide cell layout limits for the ISS work area 
as required. 
 
EWMI will provide licensed survey services as needed to support GSI’s work.  This includes the 
following tasks: 

 Pre-construction surveys and 3-ft excavation pre-cut surfaces / elevations to establish top of 
ISS elevation. 

 Site control data and ISS cell control points to be imported into GSI’s base station and rover.  

 Post ISS survey verification of completed horizontal and vertical limits of the ISS gravity wall 
for record documents and measurement for payment. 

 
 
1.5 Erosion, Sediment & Stormwater Controls 
Surface water controls and all erosion and sedimentation controls will be installed by EWMI.  GSI 
will maintain our work within the established site control limits. 
 
 
1.6 Utility Location  
GSI will contact UDig NY (811) to perform utility stakeout services for the project at least 72-hours 
prior to any site intrusive work.   
 
EWMI will be responsible for the any utilities which must be removed, relocated, protected, or 
replaced.   
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2.0 IN-SITU STABILIZATION 
 
2.1 General Overview  
 
GSI’s scope of work consists of installing a gravity wall via in-situ soil solidification (ISS) of potentially 
impacted soils by the excavator bucket soil mixing method.  The project includes treatment of 
approximately 2,100 cubic yards (CY) of soil.    

The designated limits and depths of ISS are shown on project Drawing S-101 and S-301. ISS will be 
installed to the top of till. GSI will stabilize the soil by the excavator in-situ soil mixing method using 
a grout mixture of 10% Portland cement.   

Work Platform: 
 
Prior to ISS, pre-excavation to top of ISS will be performed by EWMI throughout the entire Northern 
holder and Southern holder areas.  The work platform must be level, dry, stable and capable of 
supporting our soil mixing equipment without the use of crane mats.  The platform shall be at least 2 
feet above any groundwater.  Should dewatering be required to keep the work platform dry, it will be 
managed by EWMI. 
 
Excavator Soil Mixing: 
 
Once the overburden removal and work platform preparation is completed (by EWMI), the treatment 
area will be surveyed and staked in the field.  The ISS area will be laid-out into a series of rectangular 
cells.  Each ISS cell will be designated with a unique identifier based on its location within the grid.  
Adjacent cells will be overlapped to ensure complete treatment of the target soil.  Additional details on 
cell dimensions and location control follow below. 
 
ISS will be performed with a Kobelco 350 excavator (or similar) from the work platform to the top of 
till.  The maximum anticipated depth of ISS is 15 feet below the work platform.   
 
Grout will be directly added to the excavation and the cut gradually widened by taking small slices of 
soil from its sides.  As the soil is removed, it is mixed with the grout in the cell.  The entire cell is then 
mixed until homogeneous and the operation repeated in the next available cell. 

ISS Spoils: 
 
The spoils created by ISS operations are expected to cure in place up to the work platform elevation 
or higher if practicable.  GSI will maintain the spoils during ISS operations within the ISS areas for 
approximately 24 hours.  Thereafter, any excess spoils located above the platform elevation will be 
removed by EWMI as necessary to achieve final design elevations, and transported for off-site 
disposal. 
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2.2 In-Situ Solidification Equipment 
GSI has continued to strive to be at the cutting edge of soil mixing and specialty construction 
equipment development and adaptation. GSI has designed our equipment to efficiently execute the 
work we perform. Equipment modification and evolution has occurred over time as a result of the 
completion of projects in differing conditions. GSI understands which parts and equipment are likely 
to require backup and redundancy on the project.  GSI will utilize the following equipment on the 
project, similar equipment may be substituted depending on availability.  
 
2.2.1 Excavator Bucket Mixing 
GSI will provide a Kobelco 350 excavator equipped with a 48” bucket for the bucket mixing operation. 
 
2.2.2 Batch Plant Equipment 
GSI’s batch plant is specialty designed for accurate proportioning of multiple reagents. Reagents are 
monitored by scales, flow meters and/or density meters to maintain quality control. The plant is 
structured to meet soil mixing production requirements.  The main batch plant setup will consist of 
the following equipment: 
 

 Batch Plant JM30PV-2 

 One (1) Horizontal Low-Profile Silo 

 Mission Mixing/Transfer Pump 

 Generator (250 kVA or similar) 

 Air Compressor (185 cfm)  
 
2.2.3 Support Equipment 

 8,000 lb. Rough Terrain Forklift with telescopic boom 

 3,000 psi Pressure Washer 
 
2.2.4 Spare Equipment and Maintenance 
GSI will maintain necessary parts, filters, hoses, etc. to make necessary repairs throughout the 
duration of the project.  Spare pumps, and other miscellaneous fittings for the plant equipment will 
be kept on-site at in the equipment laydown area. GSI maintains a positive relationship with all of 
our vendors, allowing parts that aren’t kept on-site to be expedited to the jobsite. Routine scheduled 
maintenance will be performed on all equipment periodically throughout the job. GSI typically 
performs this maintenance all at once during a Saturday shift.  When maintenance is performed, spill 
kits, pans, and or poly will be used to contain and collect any fluids during maintenance. Used oil 
and filters will be stored separately in clearly marked containers and disposed of properly. 
 
2.3 Best Management Practices 
All equipment will be fitted with functional factory-installed engine exhaust mufflers to minimize 
exhaust and noise. The reagent silos will be equipped with a filter system to minimize generation of 
dust during charging of the silo and discharge of cement from the silo to the mixer. If necessary, the 
batch plant mixers will be partially enclosed to control fugitive dust resulting from reagent addition at 
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the batch plant. Dust will be minimized at the ISS location due to the grout slurry being introduced 
during mixing.  
 
If emission conditions or action levels are reached, GSI will apply engineering controls and physical 
controls as necessary as emissions subside.  Response and mitigation efforts will depend on the 
severity of the emission condition. 
 
2.4 Anticipated Production Rates for ISS 
The estimated production rate for the installation of the ISS Gravity Wall is 350 CY per day, which 
includes an approximate 10% allowance for normal project delays such as weather or minor 
breakdowns. 
 
2.5 ISS Cell Dimensions & Layout 
GSI will construct the gravity wall with a series of rectangular cells with estimated volumes of 
approximately 85-100 CY each.  In most areas the cells will be designed to a wall length of 12.5’ or 
less.  This will allow GSI to install up to two adjacent cells (if practical) and not exceed the 25’ limit 
for consecutive wall length in the same location, in one day. 
 
A preliminary cell layout is attached to this work plan.  The cell layout includes estimated volumes 
for each cell and a conceptual installation sequence, by Cell ID#.  A final cell layout will be completed 
in CAD upon approval of this installation work plan. 
 
Please note that GSI reserves the right to adjust the sequence of cell installation (including adjacent 
cells) depending on site conditions, provided that our work complies with the 25’ wall length limit. 
 
2.5.1 Cell Location Control 
Once the excavation and grading of the treatment area is complete, the ISS area will be surveyed 
and each cell located with the GPS rover and marked with wooden stakes. Cell locations will also be 
verified by manual measurements as necessary. Each cell will be identified using a unique cell 
designation as shown in the cell layout drawing.  GSI reserves the right to amend the cell 
identification system as needed.   
 
2.5.2 Cell Depth Control 
During mixing of the cell, depth will be ascertained through the application of graduated marks on the 
excavator’s boom and stick assembly.  The bottom elevation of each completed cell will be measured 
by placing the mixing bucket at the corners of the cell and surveying a fixed target on the excavator 
stick by total-station. Cell depth will be verified by GSI. 
 
2.6 Obstruction Removal & Realignment 
If subsurface obstructions are encountered during the ISS, GSI will attempt to remove the obstruction 
with the excavator.  Depending on the obstruction, this may require GSI to widen or deepen the 
gravity wall dimensions in the area of the obstruction until it can be removed.  If the obstruction 
cannot be removed by excavation, or over-excavation, then a realignment of the gravity wall will be 
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evaluated with EWMI and the Engineer.  During any obstruction removal, GSI will immediately notify 
both EMWI and the Engineer that an obstruction has been encountered, and will begin tracking time 
and resources expended to remove it. 
 
2.7 Procedures for Measuring Grout Injection 
Grout will be prepared on a batch or continuous basis in GSI’s high-shear mixers.  The appropriate 
weights of reagents will be added to the water that has been metered into the plant.  Proportioning 
of the grout mix at the batch plant will be accomplished using the following measuring devices: 
 
Water:    Flow meters 
Portland Cement:   JM30PV-2 Batch Plant mixer and integral load cell 
 
A predetermined amount of grout will be metered and pumped from the mix plant for each cell based 
on the volume of the cell.  Parameters for each batch mix will be recorded and can be related to the 
particular cell in which it is to be injected. 
 
2.7.1 Sample Grout Addition Calculation 
The selected pattern of cells for soil mixing will ensure 100% coverage of the ISS work limits. Once 
the cell locations are finalized and depths can be calculated, the grout addition per cell will be 
determined. Grout addition per cell will be calculated according to the following equation: 
 

((𝑻𝒓𝒆𝒂𝒕𝒆𝒅 𝑽𝒐𝒍𝒖𝒎𝒆, 𝒇𝒕𝟑 − 𝑷𝒓𝒆𝒗𝒊𝒐𝒖𝒔𝒍𝒚 𝑻𝒓𝒆𝒂𝒕𝒆𝒅 𝑶𝒗𝒆𝒓𝒍𝒂𝒑 𝑽𝒐𝒍𝒖𝒎𝒆) 𝒙 𝑨𝒔𝒔𝒖𝒎𝒆𝒅 𝑺𝒐𝒊𝒍 𝑫𝒆𝒏𝒔𝒊𝒕𝒚, 𝒑𝒄𝒇 𝒙 𝑹𝒆𝒂𝒈𝒆𝒏𝒕 𝑫𝒐𝒔𝒂𝒈𝒆, %)

𝑹𝒆𝒂𝒈𝒆𝒏𝒕 𝑾𝒆𝒊𝒈𝒉𝒕 𝒑𝒆𝒓 𝑼𝒏𝒊𝒕 𝑽𝒐𝒍𝒖𝒎𝒆 𝒐𝒇 𝑮𝒓𝒐𝒖𝒕, 𝒍𝒃𝒔
𝒈𝒂𝒍.ൗ

 

 
The Project Engineer, Batch Plant Operator and Excavator Operator will communicate during each 
cell installation to ensure that the appropriate volume of grout is delivered to each cell. The actual 
grout volume delivered to each cell will be recorded on the “ISS Quality Control Report”, which will 
be submitted daily as part of the Daily Quality Control Report. 
 
2.7.2 Mix Design and Proportioning 
GSI anticipates utilizing the following mix design as required in Specification 31 50 00, Section 1.05.  
 

 Portland Cement shall be Type I/II from Lehigh Cement, Glens Falls, NY. 

 Water shall be obtained from a local hydrant. 
 

GRAVITY WALL 

Parameter Unit Quantity (Estimated) 

Area Square feet 4,095 

Average Depth Feet ~13’ 

Soil Unit Density lbs./cu. ft. 100.0 

Water Usage Gallons 143,000 

Portland Cement % of soil weight 10.0% 
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2.7.3 Grout Density Measurements 
Grout density measurements will be compared to the theoretical grout density computed by the 
absolute volume method: 
 
Absolute Volume 
The water to solids (W:C) ratio (by weight) is initially assumed to be 1:1 for soil mixing.  Water content 
ratio(s) will be evaluated and determined during preliminary cell installation and adjusted as 
necessary.  Any changes in the water to cement (W:C) ratio will be subject to Engineer approval. 
 
The absolute volume calculations will determine the W:C ratio and each reagent quantity (by weight) 
per batch and gallon required for each cell.  The amount of grout pumped into the cell will be 
determined by the estimated cell volume and finalized once target depth (or refusal) has been 
reached. 
 
Grout is prepared by first adding water to the batching tank. After the water has been added, the 
reagents are added until the target density is reached. Once pumping to cell commences, water and 
reagents are added in batch mix fashion, always maintaining the target density. The grout is 
continuously agitated in the holding tank. Agitation helps to keep the solid particles in suspension. 
 
The batch plant operator will monitor the grout production and notify the supervisor of any problems. 
The batch plant operator is also responsible for performing and recording each of the reagent weights 
added to the grout for every cell and the results of quality control tests on the freshly mixed grout. 
The “Daily Quality Control Report” form is used to document the reagents weights for each individual 
cell.   
 
The quality control testing at the batch plant will consist primarily of density measurements, but 
occasionally viscosity and pH may be measured and recorded. Quality control testing performed at 
the batch plant including specific gravity, viscosity, temperature, and pH will be recorded and 
submitted daily as part of the “Daily Quality Control Report”. 
 
 
2.8 Procedures for Grout Batch Plant Wash Out 
As described in the previous section, the grout batch plant will have multiple methods to determine 
the amount of grout required to be batched.  This practice limits the amount of grout remaining at the 
end of operations.  During soil mixing operation, the grout line will be flushed with water to remove 
any excess grout.  The flushed grout and water will be discharged directly into the ISS area where 
previously completed cells are located. Washout water will be contained within the ISS area with 
berms and/or trenches. 
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2.9 ISS Quality Control 
Quality Control (QC) is critical to the successful completion of the project. GSI will enact a Quality 
Control Program specifically designed to meet the requirements of this project in addition to GSI’s 
extensive Standard Operating Procedures for soil mixing which multiple excerpts are included in the 
text of this plan. 
 
The Project Manager will be responsible for establishing the QC responsibilities on this project. The 
Project Engineer will primarily be responsible for executing the on-site QC testing, sample collection 
and reporting. Each member of the crew will be accountable to the Superintendent to complete 
his/her work in accordance with the QC Plan which can be provided after award. 
 
On-site QC testing will include verification of ISS cell parameters, horizontal and vertical control, 
grout testing, and ISS sample collection/preparation. 
 
2.9.1 Visual Inspection 
Visual inspection will be performed by GSI’s Engineer on a regular basis during soil mixing, and also 
during every wet sample collection event.  If any visual inspections indicate that the criteria are not 
being met, GSI will evaluate the ISS operations and make immediate corrections to the work.  The 
visual inspection criteria are: 
 

1. No visible non-aqueous phase liquids (NAPL).  
2. Grout and soil are thoroughly mixed in the entire cell.  

 
2.9.2 Batch Consistency Testing 
GSI’s batch plant operator and Engineer will perform water source and grout batch consistency 
testing in accordance with the following table: 
 
Property Requirement Min. Frequency Test Method 
Water Source (Hydrant) 
pH 6 to 9 1 per source Hach Kit 
Total Hardness <250 ppm 1 per source Hach Kit 
Alkalinity <250 ppm 1 per source Hach Kit 
Total Dissolved Solids <1,500 ppm 1 per source Hach Kit 
Grout (Batch Plant) 
Density <95 pcf 1 per cell API RP 13B-1 
Viscosity 10 centipoise Once per day API RP 13B-1 
pH For record As needed Hach Kit 
Temperature For record As needed Thermometer 
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2.9.3 ISS Sampling and Performance Requirements 
Wet “grab” samples will be taken from within recently mixed cells at a frequency of 1 sample set per 
day or once every 500 treated cubic yards, whichever is more frequent. The Engineer shall identify 
which column to be tested and at which depth.   
 
Post ISS in-situ samples will be obtained with the excavator bucket. GSI will retrieve sample material 
and prepare molded specimens in accordance with ASTM D4832 for laboratory following the 
specified curing periods.  GSI will make additional ISS samples available to the Engineer for quality 
assurance testing and observation, if necessary. 

Typically, the grab samples will be used to cast 2” x 4” (for unconfined compressive strength (UCS) 
testing) and 3” x 6” (for permeability testing) specimens. Specimens will be cast in a manner that 
limits the entrapment of air. Immediately after casting, the specimens will be stored in a moisture and 
temperature-controlled environment (normally a cooler) to cure, undisturbed, prior to transport. When 
the samples have taken their initial “set” (normally 3 to 5 days) they will be shipped to a laboratory 
for UCS and permeability testing. Initially, cured specimens will be tested after 7 and 28 days of 
curing. Summaries of test results will be provided as they are received from the laboratory. Copies 
of the laboratory reports to back up the summaries will be submitted as part of the project closeout 
documentation. 
 
All ISS treated soils will meet the ISS Performance Requirements as shown below: 
  

1. Hydraulic conductivity (permeability) shall be less than 1x10-6 centimeters per second.  
 

2. Unconfined compressive strength (UCS) of the treated soil matrix shall be greater than 50 
pounds per square inch (psi).  NOTE:  GSI cannot guarantee that the UCS will be less than 
100 psi after 28 days.  Based on GSI’s bench study, it should be expected that the 28 day 
UCS will be approximately 200 psi, which is still very workable for excavation and removal of 
gravity wall segments upon completion of the project. 

 
 
2.10 Acceptance 
In order to manage schedule and ensure ISS operations will achieve the performance criteria, GSI 
will perform early unconfined compressive strength (UCS) and hydraulic conductivity testing at the 
onset of ISS operations.  The early tests are anticipated to begin at 7-days. If early laboratory test 
results are favorable, GSI will continue performance requirement testing at 28-day cure with periodic 
early testing if site conditions warrant.  If early laboratory test results are unfavorable with the 
anticipation 28-day cure period will result in unfavorable results, GSI will work with the Engineer to 
determine a path forward. 
 
In the event a sample result does not meet the project performance requirement at 28 days for either 
UCS or permeability, GSI will first review the QC data from the batch plant, in the QC daily report, 
field observations, and the geotechnical borings for the day and area in questions.  Additionally, GSI 
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will elect to send spare cylinders for the corresponding cell to the lab for additional testing and 
verification after 28 days to evaluate potential cylinder variability or damage to the cylinder molds 
during transport. 
 
 
3.0 DEMOBILIZATION 
 
3.1 Demobilization Activities 
Upon completion of the work, GSI will clean up our work area and perform decontamination / final 
cleaning of our equipment.  Decontamination liquids and solids will be managed by EWMI. 
 
GSI will inform EWMI that our work is substantially complete. GSI will participate in a final walk-
through inspection and any deficiencies that are identified will be remedied accordingly.  
 
3.2 Project Close-Out 
GSI will prepare and submit all required project close-out submittals at the time that EWMI and the 
Engineer have determined that the work is complete and acceptable. 
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