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October 26, 2010 

 

Mr. James Innes 
Environmental Quality Analyst 
Michigan Department of Natural Resources and Environment 
Lansing District Office, 4th

P.O. Box 30242 
 Floor North 

Lansing, Michigan 48909-7742 

RE:  Interim Remedial Action Work Plan 
 GLTC Land (a.k.a., Die Storage Lot), Flint, Michigan       

MERA No. 25000311 
FILE: 14774 / 46375 #2 

Dear Mr. Innes: 

On behalf of Motors Liquidation Company (MLC), O’Brien & Gere is pleased to present this Interim Remedial 
Action Work Plan (Work Plan) for the Great Lakes Tech Center (GLTC) Land (formerly known as the Die Storage 
Lot) facility (Figure 1) located in Flint, Michigan.  This Work Plan describes the procedures to be followed during 
the excavation, transportation and disposal of soils from two impacted areas, and subsequent backfilling of the 
excavations at the GLTC Land facility.  These activities are being conducted to remove lead impacted soils, which 
are outside of the facility’s perimeter fence and pose a potential direct contact risk, and volatile organic 
compound (VOC) impacted soils consisting of benzene, ethylbenzene, toluene, o-xylenes, and p,m-xylenes 
(BETX) impacted soils that exceed the generic soil saturation (Csat) concentrations (i.e., constitute source 
material). This Work Plan also documents the verification of soil remediation (VSR) monitoring that will be 
implemented during the interim remedial action activities.   

SITE DESCRIPTION 

The GLTC Land facility is located at the northwest corner of the South Saginaw Street and Atherton Avenue 
intersection at 200 W. Atherton Avenue, Genesee County, Flint, Michigan (Figure 1) within Section 19 of 
Township 7 North, Range 7 East.  The approximate property line of the GLTC Land facility is shown on the Site 
Features/Utility Map (Figure 2) and the facility is approximately 11.5 acres in size.   

The GLTC Land facility is bounded to the north by the former Chesapeake and Ohio Railroad tracks, on the east 
by a former railroad yard and South Saginaw Street, on the west by undeveloped property (a former railroad 
spur) and a church, and on the south by Atherton Avenue. The facility is situated in an area with relatively low to 
moderate relief. The facility is characterized by a generally gently sloping topography toward the north and 
northeast.  The topography of the facility ranges from about 762 ft mean seal level (MSL) near OBG-MW-14 to a 
low of about 753 ft MSL at the retention basin located at the northern tip of the facility and along the northeast 
boundary of the facility along the railroad property (Figure 2). Much of the GLTC Land facility is covered with 
either concrete (northern portion of the facility) or asphalt (southern portion of the facility) pavement.  A 
perimeter fence encloses most of the facility, except along the two former railroads.  Figure 2 illustrates the 
known or suspected utilities at the facility.  The northern portion of the facility has a shallow drainage system 
that collects runoff from the concrete covered area of the facility and conveys it to a concrete retention basin in 
the northern tip of the site, which overflows to the City of Flint storm water sewer system.    

MLC is responsible for the GLTC Land facility following the bankruptcy of Remediation and Liability 
Management Company, Inc. (REALM), a wholly owned subsidiary of the now bankrupt General Motors 
Corporation (GM).    
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BACKGROUND 

The GLTC Land was formerly used as a die storage area and an employee parking lot, from the 1940s until the 
late 1980s for the adjacent GLTC (formerly known as the GM Flint Body Assembly manufacturing) property 
(Figure 1). From the late 1980s until the bankruptcy of GM in July 2009, the GLTC Land facility was 
intermittently leased by GM to others for the storage of new vehicles.  The GLTC Land facility has since remained 
unused (i.e., vacant land). 

Several investigations of the facility were conducted from 1987 through 2007 that were documented in the 
following reports: 

 Environmental Site Assessment, Goldberg-Zoino & Associates, Inc. (GZA), report dated  April 1988

 Environmental Site Assessment - Additional Studies, GZA, report dated January 1989

i 
i

 Site Investigation, O’Brien & Gere Engineers, Inc. (O’Brien & Gere) report dated May 2006. 

. 

 Site Investigation - Additional SI Activities, O’Brien & Gere report dated March 2007. 

The locations of the soil borings and monitoring wells installed at the facility are illustrated on Figure 3. 

GEOLOGY AND HYDROGEOLOGY 

The facility is situated in an area characterized by regional unconsolidated geology consisting of primarily 
lacustrine clay and silt deposits with interbedded sandy lenses. Generally there is asphalt, concrete or gravel 
pavement layer, underlain by interbedded silt and clay with sand lenses or fill materials, underlain by glacial till.  
Most of the site is covered with some thickness of fill material. The asphalt layer typically is about 3 inches thick, 
where as the concrete layer is about 8 inches thick and the gravel layer can be up to about 2 ft thick.  The fill 
material, some of which consists of cinder or slag, averages approximately 6 ft thick across the facility and varies 
from about 1 ft thick to greater than 10 ft thick along the northern and west-central portions of the facility 
where a ravine was formerly present.    

The sand lenses are typically fine-grained sands with varying amounts of silt and range in thickness from less 
than one foot to about 12 ft thick.  Typically the silt and clay layers range from about 1 ft thick to about 5 ft thick, 
but were observed to be up to 16 ft thick at OBG-214. The silt layer was generally described as a moist to wet, 
moderate yellowish brown to light olive gray, silt with varying amounts of clay and sand.  The typical clay layer 
was described as a soft, moist to wet, medium yellowish brown to light olive gray, silty clay, with trace sand.  A 
glacial till was observed to underlie the lacustrine silt and clay layers at numerous locations. The top of the 
glacial till was observed at elevations ranging from about 744 ft MSL to about 734 ft MSL (or approximately 8 to 
19 feet below grade [fbg]) and were typically described as stiff, moist, light olive gray, silty clay with little gravel 
and low plasticity. 

Drawing C-3 (Exhibit A) provides a cross-section of the OBG-219A area, which indicates sand or fill to about 1 
fbg, which may contain slag, sometimes underlain by silty sand to up to 2.5 fbg, underlain by clayey soils. 
Drawing C-5 (Exhibit A) provides two cross-sections of the OBG-228 area, which indicates the geology consists 
of a concrete cap followed by gravel down to 1.5 fbg, underlain by moderate yellowish brown, damp, silty sand, 
some gravel and some cinders and slag to up to 10 fbg. Beneath this layer a 6 inch to 1 foot thick layer of dark 
brown, moist, sandy clay, with abundant roots (i.e., with high organic content, which was described as a peat 
layer) at approximately 7 fbg was observed.  Underlying the peat seam was a layer of grayish olive, moist, sandy 
clay, down depths of up to 20 fbg with silt and/or sand seams or lenses of varying thicknesses. 

 
 

i  These reports are considered privileged and confidential. However, the analytical data provided in the reports has previously 
been provided to MDNRE. Use of this data is not intended to nor shall be construed as a waiver of the privilege for these 
documents. 
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Groundwater was typically observed in the sand lenses within the silt and clay layers during drilling ranging 
from about 5 fbg to 15 fbg. The highest water level observed in the monitoring wells at the facility was 757.27 ft 
MSL observed in OBG-MW-14 located in the southeastern corner of the GLTC Land facility (Figure 3), and the 
lowest water level (741.20 ft MSL) was observed at OBG-MW-22 located in the northern portion of the facility.   

Groundwater generally flows from the edges of the site toward the center of the site in the area where thicker fill 
material and the ravine once existed running south to north. Groundwater in the OBG-228 area is expected to be 
about 10 to 12 fbg, but could be shallower depending on seasonal rainfall. 

RESULTS 

Soil analytical results from Phase I & II soil borings (S-26, S-31 and S-32, Figure 3) and monitoring well MW-7 
(Figure 3) indicated elevated concentrations of VOCs in the soil samples from S-26 and MW-7 and non-
detectable concentrations in the remaining borings. Metals analytical results from the Phase I & II investigation 
indicated concentrations were below the drinking water (DW) protection criteria, with the exception of arsenic 
and lead.   

Groundwater analytical results show that a single chlorinated hydrocarbon (trans-1,2- dichloroethene detected 
in MW-7 at a concentration of 0.074 mg/L) was the only VOC detected in the monitoring wells at the facility (i.e., 
MW-7 and MW-10 through MW-13) during the Phase I & II assessments (i.e., in 1987).  Groundwater analytical 
results show that the detections of dissolved metals were below their respective DW criteria, including arsenic 
(even at MW-7). 

Elevated VOC concentrations were observed in some of the soil samples collected during the Phase III & IV, in 
particular in SB-108, but also in SB-108-10, SB-112, SB-112-14 and SB-113 located in the north-central portion 
of the site. Metals concentrations exceeded the DW protection criteria for barium and/or lead at five locations. 
PCBs were not detected in the soil samples.  

Groundwater analytical results from the four perimeter monitoring wells indicated the presence of cis-1,2-
dichloroethene at 33 ug/L in MW-7, and acetone at 15 ug/L in MW-7 and 24 ug/L in MW-13, which are below 
their respective DW criteria.  

Table 1 presents the soil analytical results from the SI and additional SI activities.  The soil sampling results from 
the perimeter soil borings collected outside the fenced area but within the fill material indicate no exceedances 
of the Michigan Department of Natural Resources and Environment (MDNRE) commercial or industrial criteria, 
with the exception of lead detected at OBG-219A. The detected concentration of lead, which exceeded the 
residential direct contact criteria, and because it is located outside the perimeter fence poses a potential risk of 
exposure under a residential or commercial I closure scenario. The samples collected during the SI indicate that 
soil impacts are contained within the GLTC Land facility property boundary and pose a minimal risk under a 
commercial or industrial closure scenario.   

The soil samples from soil borings OBG-228D and OBG-228G, which are adjacent to previous soil boring OBG-
228, contained BETX constituents above MDNRE Csat criteria.  The analytical results for the soil samples from 
OBG-228B, G and I define the extent of impacts above the generic Csat east, west and north, respectively of OBG-
228.  The sample from OBG-228D contained toluene and xylenes above the generic Csat; however, OBG-226 
located about 15 ft southwest of OBG-228D defines the extent of impacts above Csat south of OBG-228.  The SI 
results indicate that the Csat impacted area surrounding boring OBG-228 is isolated to an area of approximately 
60 ft by 70 ft in the peat material at depths of approximately 6 to 8 fbg.  Samples collected below the peat 
material define the Csat impacts vertically.   

Three of the thirteen monitoring wells (MW-7, SVE-1 and SVE-2) sampled during the SI contained VOCs in 
groundwater above the DW criteria (see Table 2). The remaining wells either contained no detectable 
concentrations of VOCs or very low concentrations that were below the DW criteria.  However, because of the 
unique groundwater flow pattern at the site it appears impacted groundwater is unlikely to leave the site except 
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possibly within an apparent very narrow groundwater flow zone at the northern end of the site.  Results from 
OBG-MW-22, located within this narrow flow zone, indicate that VOCs are not leaving the site in this area.    

Groundwater arsenic results indicate that soil impacts have not leached into groundwater at concentrations 
above the DW criteria.  Barium was detected in the groundwater samples at concentrations ranging from 0.024 
mg/L at OBG-MW-14 to 3.14 mg/L at SVE-2 with a mean concentration of 0.58mg/L. Barium exceeded the DW 
criterion of 2 mg/L at monitoring well SVE-2.  None of the remaining groundwater wells contained barium 
above the DW criterion. 

Lead was only detected in groundwater at three sampling locations (SVE-1, SVE-2, and OBG-MW-22) at 
concentrations of 0.003 mg/L for SVE-1 and SVE-2, which is below the DW criterion of 0.004 mg/L and 0.059 
mg/L for OBG-MW-22, which is above the DW criterion.      

INTERIM REMEDIAL ACTION APPROACH 

Mobilization will include both pre-mobilization activities such as preparation of a Job Safety Analysis, training, 
etc. and the physical mobilization of facilities, equipment, and manpower to the work site.  Prior to mobilizing to 
the work site, a task specific Job Safety Analysis (JSA) will be prepared that will be appended to the existing site-
specific Health and Safety Plan (HASP) for the GLTC Land facility. All MLC and O’Brien & Gere employees, the 
remediation subcontractor and all visitors, including any MDNRE personnel, will be required to meet or exceed 
the requirements of the HASP.  Although, MLC, subcontractor or MDNRE employees must meet or exceed 
O'Brien & Gere’s safety requirements, MLC, subcontractor, or MDNRE are ultimately responsible for the health 
and safety of their employees. 

A Storm Water Pollution Prevention Plan (SWPPP), Soil Erosion and Sedimentation Control permit, or Storm 
Water Discharge permit are not required for this work because the work area for this scope of work (SOW) will 
be less than the one (or five) acres required for the submission of these plans/permits.  However, storm water 
pollution prevention measures will be implemented prior to and during the execution of this SOW per the 
technical specifications and drawings contained in Exhibit A.   

The lead impacts observed at OBG-219A will be remediated to address the potential residential direct contact 
exposure risks at this location.  The work will be completed in accordance with the technical specifications and 
drawings contained in Exhibit A. It is anticipated that soils will be removed by the excavation/remediation 
subcontractor to a depth of about 1 foot in an area about 40 ft by 40 ft around OBG-219A , which should remove 
the cinder and slag material observed in this area that appears to be the source of the lead impacts.  The removal 
of cinder and slag material will guide the removal efforts, but is not the sole purpose of the interim remedial 
action for this area of the facility.  Removal activities will begin at the OBG-219A location and will work outward 
until either the edge of the slag material has been identified or the 40 ft by 40 ft area has been excavated. O’Brien 
& Gere will then conduct confirmatory samples for lead (fine and coarse fraction) to verify the remediation 
efforts.  It is anticipated that five floor and four wall samples will be collected to verify the remediation of the 
OBG-219A area per the MDNRE Sampling Strategies and Statistics Training Materials (S3

It is anticipated that a section of the perimeter fence may be removed adjacent to the OBG-219A area to help 
facilitate the soil removal, truck loading, transportation and disposal activities.  Temporary fencing will be 
placed to minimize access during the interim remedial action activities.  The fencing will be repaired following 
the completion of the interim remedial action activities to restore the perimeter fencing (i.e., access barrier).        

TM) for Part 201 
Cleanup Criteria (MDNRE, 2002) guidance document for excavations.  Additional removal activities and re-
sampling may be necessary depending on the confirmatory sample results.   

Pending the results of the confirmatory sampling in the OBG-219A area, the source in the OBG-228 area will be 
remediated to below Csat criteria. The concrete pad in the working area adjacent to OBG-228 (see the technical 
specifications and drawings contained in Exhibit A) will be saw cut to gain access to the area to be remediated.  
The concrete will be removed from a larger area than requires remediation to allow for sloping of the excavation 



Mr. James Innes 
October 26, 2010 
Page 5 

37000 Grand River Avenue, Suite 260, Farmington Hills, MI 48335 | p 248-477-5701 | f 248-477-5962 | www.obg.com 

I:\Mlc.14774\46375.Mlc-Gltc-Land-1\Docs\Reports\Remediation Work Plan\RA Work Plan Letter.doc  

 

360° Engineering and Project Delivery Solutions 

 

walls for safety reasons, as needed. The concrete will be crushed to be utilized for backfill just below the final 
gravel layer that will cap the excavation.  

The limits of the excavation are provided on the attached drawings (Exhibit A).  The data gathered during the SI 
indicate that the soils exceeding the Csat criteria are limited to the peat layer and soils directly in contact with 
this layer.  Therefore, the plan is to remove the concrete from the area to be remediated and then remove the 
shallow soils to a depth of about five feet, which corresponds to about 2 feet above the peat layer (see Drawing 
C-5).  The shallow soils in the OBG-228 area will be considered impacted because of the lack of documentation 
as to the nature of these soils (i.e., no analytical results are available for these soils). The shallow soils in the 
OBG-228 area (Area 2) shall be stripped and stockpiled for reuse as backfill adjacent to the excavation but at a 
safe distance from the edge of the excavation in accordance with OSHA regulations and guidance, industry 
standards, and Section 02220, Earthwork (Exhibit A).   

The soils from approximately 5 to 10 fbg will be removed and disposed of as petroleum impacted soils in 
accordance with applicable regulations.  Excavation, transportation and disposal, and any other handling required 
for proper management and disposal of impacted soil as non-hazardous industrial waste shall be the 
subcontractor’s responsibility.  Disposal of impacted soil shall be at a properly permitted Type II Landfill.  
Analytical results of previous investigations, summarized in Table 1 will be used to secure approval for disposal 
of the materials. 

Excavation will begin at the location of OBG-228 and move outward utilizing a photoionization (PID) meter, and 
visual and olfactory evidence of impacts to guide the excavation activities.  Headspace PID readings of greater 
than about 100 parts per million (ppm) will be utilized to evaluate whether additional soils need to be 
excavated, based on previous PID readings during drilling and corresponding analytical results.  Strong odors or 
visual indications of impacts will also be used to guide the excavation activities.   

If materials unsuitable for reuse (such as wet, sloppy soils) are encountered during excavation, such material 
shall be transported and disposed in accordance with applicable regulations, similar to impacted soils.  Upon 
discovery of these materials, the subcontractor shall notify the O’Brien & Gere inspector.   

O’Brien & Gere will collect confirmatory samples for BETX analysis from the side walls and floor of the 
excavation as the excavation activities proceed to allow the removal of additional soils while the excavation 
activities are still proceeding.  It is anticipated that seven floor and eight wall samples will be collected to verify 
the remediation of the OBG-228 area per the MDNRE S3

The excavation will be backfilled in accordance with the technical specifications and drawings contained in 
Exhibit A once confirmatory sampling indicates that the source as been removed.  O’Brien & Gere will expedite 
(24-hour turnaround) the last batch of confirmatory samples to minimize delays with the backfilling of the 
excavation.  Stockpiled soils will be placed in lifts above the floor of the excavation and will be compacted in 
accordance with Section 02220, Earthwork and Drawings C-4 through C-6.  The remainder of the excavation in 
the OBG-228 area (Area 2) and the excavation in the OBG-219 area (Area 1) will be backfilled with clean fill in 
accordance with Section 02220, Earthwork, Section 02230, Select Fill and Drawings C-2 through C-6.  The clean 
fill soils will be required to be certified clean by the subcontractor, and will meet the MDNRE inert material rules 
(r299.4114).  The backfill material (whether unimpacted soil or clean fill) shall be constructed using sequential 
lifts from the lowest elevation to the highest elevation.  The required lift thicknesses are specified in the 
specifications and the drawings. Each lift will be inspected and accepted by the O’Brien & Gere inspector before 
the next lift is placed and compacted. The additional clean soils in the OBG-228 area will be placed in lifts and 
compacted to backfill the remainder of the excavation to about 1.5 feet below grade.  The crushed concrete will 
then be placed and compacted to about 14 inches below grade, where clean gravel will be utilized to complete 
the backfilling and capping of the excavation. 

TM for Part 201 Cleanup Criteria (MDNRE, 2002) 
guidance document for excavations.  Additional removal activities and re-sampling may be necessary depending 
on the confirmatory sample results.   
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It is not anticipated that groundwater will be present in the proposed excavations based on the depth to water 
and groundwater elevation data available for the site (approximately 10 to 12 fbg).  However, if water 
accumulates in the excavation and hinders remedial activities, then the water will be removed and properly 
disposed.   

The subcontractor will decontaminate equipment that came in contact with impacted environmental media 
prior to completing the final restoration of the surface materials in the OBG-228 area.  The subcontractor will 
decontaminate the equipment by steam cleaning the equipment within the OBG-228 area before the final lifts of 
the clean fill are placed and will allow the decontamination water and residuals to infiltrate into the OBG-228 
area.  The remainder of the fill above this layer will act as a soil cover above any impacts in this area. 

The subcontractor shall restore the surface materials that were disturbed during the performance of this SOW 
following completion of final lift of clean fill placement and compaction in accordance with Section 02220, 
Earthwork, Section 02230, Select Fill and Drawings C-2 through C-6 (Exhibit A).  Surface restoration will include 
either placement of topsoil and re-establishment of vegetation in Area 1 and placement of stone or gravel in 
Area 2.   The O’Brien & Gere inspector will inspect the placement, and as appropriate compaction, of topsoil 
and/or gravel before surface restoration work is implemented. 

O’Brien & Gere will prepare a brief technical memorandum to summarize and document the interim remedial 
action activities and findings ascertained during the implementation of this SOW, documenting that the remedial 
objectives outlined in this SOW were achieved.   

We would appreciate your expedited review of this SOW, so we can perform the field activities by the end of the 
year, if possible. Please call me at 248-477-5701 if you have any questions.  We anticipate submitting a RAP for 
the facility following completion of the remediation activities outlined in this SOW, per our previous discussions 
with the MDRNE. 

 
Very truly yours, 
 
O'BRIEN & GERE ENGINEERS, INC. 

 
Clifford Yantz 
Technical Associate 
 
Enclosures 
 
cc:       Mr. David Favero – Motors Liquidation Co.  
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Table 1
MLC

GLTC Land
 Soil Analytical Results

Boring ID/             Sample 
Depth

OBG-200  
8-10'

OBG-201   
3-5'

OBG-202   
2-4'

OBG-203   
2-4'

OBG-204   
5-7'

OBG-205  
7-9'

OBG-206   
8-10'

OBG-207  
8-10'

OBG-208   
5-7'

OBG-208A 
3-4'

OBG-209  
5-7'

OBG-209A 
3-4'

OBG-210  
4-6'

OBG-210A 
2-3'

OBG-211  
4-6'

OBG-
211A   3-4'

OBG-212  
4-6'

OBG-
212A  2-3'

OBG-213  
4-6'

OBG-214  
4-6'

Sample Date Units 4/12/2005 4/12/2005 4/12/2005 4/12/2005 4/12/2005 4/12/2005 4/13/2005 4/13/2005 4/13/2005 1/17/2007 4/13/2005 1/17/2007 4/13/2005 1/17/2007 4/13/2005 1/17/2007 4/13/2005 1/17/2007 4/13/2005 4/14/2005

Benzene ug/kg NC 100 4,000 (X) 400,000 (C) 1,600 8,400 3,000 <50 <60 <50 <70 <60 <60 <50 <60 <60 NA <50 NA <50 NA <60 NA <60 NA <50 <50
Cyclohexane ug/kg NC NC NC NC NC NC 130 -- -- -- -- -- -- -- -- -- NA -- NA -- NA -- NA -- NA -- --

Methyl cyclohexan ug/kg NC NC NC NC NC NC 900 -- -- -- -- -- -- -- -- -- NA -- NA -- NA -- NA -- NA -- --
Methyl acetate ug/kg NC NC NC NC NC NC 500 -- -- -- -- -- -- -- -- -- NA -- NA -- NA -- NA -- NA -- --
Ethylbenzene ug/kg NC 1,500 360 140,000 (C) 87,000 140,000 (C) 113,000 <50 <60 <50 10 <60 <60 <50 <60 <60 NA <50 NA <50 NA <60 NA <60 NA <50 <50

Isopropylbenzene ug/kg NC 260,000 ID 390,000 (C) 390,000 (C) 390,000 (C) 19,000 <50 <60 <50 <70 <60 <60 <50 <60 <60 NA <50 NA <50 NA <60 NA <60 NA <50 <50
4-Methyl-2-pentanone (MIBK) ug/kg NC 100,000 ID 2,700,000 (C) 2,700,000 (C) 2,700,000 (C) 2,000 <3,000 <3,000 <3,000 <3,000 <3,000 <3,000 <3,000 <3,000 <3,000 NA <3,000 NA <3,000 NA <3,000 NA <3,000 NA <3,000 <3,000

Toluene ug/kg NC 16,000 2,800 250,000 (C) 250,000 (C) 250,000 (C) 3,020,000 <50 <60 <50 90 <60 <70 <50 <60 290 NA <50 NA <50 NA <60 NA <60 NA <50 200
1,2,4-Trimethylbenzene ug/kg NC 4,200 1,800 1,100,000 (C, DD) 1,100,000 (C) 110,000 (C) 40 <100 <100 <100 <100 <100 <100 <100 <100 <100 NA 40 NA <100 NA <100 NA <100 NA <100 <100

Naphthalene ug/kg NC 35,000 870 52,000,000 250,000 470,000 70 <300 <400 <400 <400 <400 <400 <300 <400 <400 NA 70 NA <300 NA <400 NA <400 NA <300 <300
o-xylenes ug/kg NC 5,600 700 150,000 (C) 150,000 (C) 150,000 (C) 125,000 <50 <60 <50 30 <60 <60 <50 <60 <60 NA 40 NA <50 NA <60 NA <60 NA <50 <50

p,m-xylenes ug/kg NC 5,600 700 150,000 (C) 150,000 (C) 150,000 (C) 366,000 <50 <60 <50 60 <60 <60 <50 <60 40 NA 60 NA <50 NA <60 NA <60 NA <50 <50

Barium mg/kg 75 1,300 140 (G, X) 130,000 NLV NLV 292 22.0 75.8 41.5 101.0 41.4 39.5 29.4 61.0 20.9 17.2 27.8 16.8 75.7 29.7 76.1 21.0 53.5 67.9 8.7 35.3
Lead - fine mg/kg 21 700 840 (G, X) 900 (DD) NLV NLV 2,120 20.3 26.0 20.5 208.0 35.5 44.2 21.4 16.7 10.3 26.9 11.1 29.2 17.4 33.5 27.6 63.2 30.9 161.0 11.1 11.4

Lead - coarse mg/kg 21 700 840 (G, X) 900 (DD) NLV NLV 149 4.5 10.0 5.3 102.0 5.1 26.7 5.9 5.3 4.1 8.0 5.5 7.3 7.2 18.1 9.7 21.3 6.7 94.1 2.9 5.7

Boring ID/             Sample 
Depth

OBG-214A 
1-2'

OBG-215   
4-6'

OBG-215A 
2-3'

OBG-216   
8-10'

OBG-216A 
1-2'

OBG-217   
6-8'

OBG-217A 
1-2'

OBG-218   
3-5'

OBG-219  
3-5'

OBG-219A 
1-2'

OBG-220   
5-7'

OBG-220A 
2-3'

OBG-221   
5-7'

OBG-221A 
1-2'

OBG-222  
3-5'

OBG-223  
6-8'

OBG-224  
6-8'

OBG-225  
8-10'

OBG-226  
8-10'

OBG-226  
18-20'

Sample Date Units 1/17/2007 4/14/2005 1/17/2007 4/14/2005 1/17/2007 4/14/2005 1/17/2007 4/14/2005 4/14/2005 1/17/2007 4/14/2005 1/17/2007 4/14/2005 1/17/2007 4/15/2005 4/15/2005 4/15/2005 4/15/2005 9/19/2005 9/19/2005

Benzene ug/kg NC 100 4,000 (X) 400,000 (C) 1,600 8,400 3,000 NA <50 NA <60 NA <60 NA <60 <60 NA <60 NA <70 NA <50 <60 <60 <60 200 360
Cyclohexane ug/kg NC NC NC NC NC NC 130 NA -- NA -- NA -- NA -- -- NA -- NA -- NA -- -- -- -- 60 <50

Methyl cyclohexan ug/kg NC NC NC NC NC NC 900 NA -- NA -- NA -- NA -- -- NA -- NA -- NA -- -- -- -- 340 <50
Methyl acetate ug/kg NC NC NC NC NC NC 500 NA -- NA -- NA -- NA -- -- NA -- NA -- NA -- -- -- -- <3000 <3000
Ethylbenzene ug/kg NC 1,500 360 140,000 (C) 87,000 140,000 (C) 113,000 NA <50 NA <60 NA <60 NA <60 <60 NA <60 NA <70 NA <50 <60 <60 <60 4,970 <50

Isopropylbenzene ug/kg NC 260,000 ID 390,000 (C) 390,000 (C) 390,000 (C) 19,000 NA <50 NA <60 NA <60 NA <60 <60 NA <60 NA <70 NA <50 <60 <60 <60 1,300 <50
4-Methyl-2-pentanone (MIBK) ug/kg NC 100,000 ID 2,700,000 (C) 2,700,000 (C) 2,700,000 (C) 2,000 NA <3,000 NA <3,000 NA <3,000 NA <3,000 <3,000 NA <3,000 NA <3,000 NA <3,000 <3,000 <3,000 <3,000 2,000 900

Toluene ug/kg NC 16,000 2,800 250,000 (C) 250,000 (C) 250,000 (C) 3,020,000 NA 10 NA <60 NA 50 NA <60 80 NA 20 NA <70 NA <50 <60 <60 520 4,130 760
1,2,4-Trimethylbenzene ug/kg NC 4,200 1,800 1,100,000 (C, DD) 1,100,000 (C) 110,000 (C) 40 NA <100 NA <100 NA <100 NA <100 <100 NA <100 NA <100 NA <100 <100 <100 <100 -- --

Napththalene ug/kg NC 35,000 870 52,000,000 250,000 470,000 70 NA <400 NA <400 NA <400 NA <400 <400 NA <400 NA <400 NA <300 <400 <400 <400 -- --
o-xylenes ug/kg NC 5,600 700 150,000 (C) 150,000 (C) 150,000 (C) 125,000 NA <50 NA <60 NA <60 NA <60 <60 NA <60 NA <70 NA <50 <60 <60 <60 2,200 20

p,m-xylenes ug/kg NC 5,600 700 150,000 (C) 150,000 (C) 150,000 (C) 366,000 NA <50 NA <60 NA <60 NA <60 <60 NA <60 NA <70 NA <50 <60 <60 70 19,500 <50

Barium mg/kg 75 1,300 140 (G, X) 130,000 NLV NLV 292 84.3 44.0 25.3 48.9 48.0 47.5 10.4 48.0 40.0 73.8 55.5 60.6 96.3 27.3 46.1 60.9 79.3 10.5 76.5 33.4
Lead - fine mg/kg 21 700 840 (G, X) 900 (DD) NLV NLV 2,120 296.0 17.1 37.6 27.1 45.6 34.9 97.3 29.8 27.5 483.0 23.9 53.2 62.2 56.4 22.2 27.2 30.4 19.7 23.7 12.8

Lead - coarse mg/kg 21 700 840 (G, X) 900 (DD) NLV NLV 149 192.0 4.8 13.3 5.4 8.1 6.8 11.4 8.5 5.6 262.0 5.7 23.0 13.2 26.8 6.8 6.0 16.9 3.7 14.3 4.8

Boring ID/             Sample 
Depth

OBG-227   
2-4'

OBG-227   
8-10'

OBG-228   
8-10'

OBG-228  
18-20'

OBG-228B 
7-8'

OBG-228D 
7-8'

OBG-228D 
19-20'

OBG-228G 
6-7'

OBG-228G 
16-17'

OBG-228I  
7-8'

OBG-229  
6-8'

OBG-229   
10-12'

OBG-230   
6-8'

OBG-230   
10-12'

OBG-231  
3-5'

OBG-231  
6-8'

HA-1      
0-1'

HA-1      
4-5'

Sample Date Units 9/19/2005 9/19/2005 9/19/2005 9/19/2005 1/15/2007 1/15/2007 1/15/2007 1/15/2007 1/15/2007 1/15/2007 9/19/2005 9/19/2005 9/20/2005 9/20/2005 9/20/2005 9/20/2005 10/27/2005 10/27/2005

Benzene ug/kg NC 100 4,000 (X) 400,000 (C) 1,600 8,400 3,000 60 280 3,000 220 <60 3,800 <50 500 <50 <60 600 200 <60 <60 <60 <50 <60 <60
Cyclohexane ug/kg NC NC NC NC NC NC 130 <60 130 <6000 <50 NA NA NA NA NA NA <600 <600 <60 <60 <60 <50 <60 <60

Methyl cyclohexan ug/kg NC NC NC NC NC NC 900 100 370 4,000 <50 NA NA NA NA NA NA 900 300 20 20 <60 <50 <60 <60
Methyl acetate ug/kg NC NC NC NC NC NC 500 <3000 <3000 <3000 <3000 NA NA NA NA NA NA <3000 <3000 300 <3000 <3000 500 400 <3,000
Ethylbenzene ug/kg NC 1,500 360 140,000 (C) 87,000 140,000 (C) 113,000 1,910 40 113,000 100 <60 56,300 <50 1,700 <50 30 220 600 <60 <60 <60 7 7 <60

Isopropylbenzene ug/kg NC 260,000 ID 390,000 (C) 390,000 (C) 390,000 (C) 19,000 570 730 19,000 20 NA NA NA NA NA NA 16,200 2,000 20 60 <60 <50 <60 <60
4-Methyl-2-pentanone (MIBK) ug/kg NC 100,000 ID 2,700,000 (C) 2,700,000 (C) 2,700,000 (C) 2,000 100 90 <1,000,000 400 NA NA NA NA NA NA <3,000 <30,000 <3,000 <3,000 <3,000 <3,000 <3,000 <3,000

Toluene ug/kg NC 16,000 2,800 250,000 (C) 250,000 (C) 250,000 (C) 3,020,000 290 <50 3,020,000 2,000 <60 1,900,000 <70 <600 <50 <60 300 600 <60 <60 <60 <50 10 <60
1,2,4-Trimethylbenzene ug/kg NC 4,200 1,800 1,100,000 (C, DD) 1,100,000 (C) 110,000 (C) 40 -- -- -- -- NA NA NA NA NA NA -- -- -- -- -- -- -- --

Napththalene ug/kg NC 35,000 870 52,000,000 250,000 470,000 70 -- -- -- -- NA NA NA NA NA NA -- -- -- -- -- -- <300 <300
o-xylenes ug/kg NC 5,600 700 150,000 (C) 150,000 (C) 150,000 (C) 125,000 180 <50 125,000 80 <60 69,500 7 600 <50 20 80 <600 <60 <60 <60 9 20 <60

p,m-xylenes ug/kg NC 5,600 700 150,000 (C) 150,000 (C) 150,000 (C) 366,000 10,900 4840 366,000 320 <60 193,000 <50 100,000 280 240 3,210 46,900 20 <60 <60 <50 <60 <60

Barium mg/kg 75 1,300 140 (G, X) 130,000 NLV NLV 292 292 49.5 37.0 31.0 NA NA NA NA NA NA 125 26.9 80.0 60.4 41.0 55.5 22.7 23.0
Lead - fine mg/kg 21 700 840 (G, X) 900 (DD) NLV NLV 2,120 2,120 30.1 9.4 18.1 NA NA NA NA NA NA 66.2 20.7 29.2 20.2 26.9 16.1 82.0 8.8

Lead - coarse mg/kg 21 700 840 (G, X) 900 (DD) NLV NLV 149 149 11.6 8.2 6.1 NA NA NA NA NA NA 32.8 8.5 19.6 7.2 9.9 7.1 64.0 5.3
Notes:

Exceeds GSI protection criteria only.
Exceeds industrial drinking water protection criteria or both the GSI protection and drinking water protection criteria.
Only detected analytes shown.

(C) Criteria is a screening level based on the chemical-specific generic soil saturation concentration (Csat)
(DD) Hazardous substance causes developmental effects.  Industrial direct contact criteria are protective for pregnant adult receptor.
(G) Ground water surface water interface protection criterion depends on the  pH or water hardness, or both of the receiving water.
(X) The GSI protection criterion shown in the generic cleanup criteria tables is not protective for surface water that is used as a drinking water source.
ID Means insufficient data to develop criterion.

NLV Means hazardous substance is not likely to volatilize under most conditions.
NC No criteria listed.
-- Not analyzed

Soil GSI protection criteria for barium and lead were developed utilizing a hardness value of 50 ppm.
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Table 2
MLC

GLTC Land
 Groundwater Analytical Results

Well ID MW-7 MW-12 SVE-1 SVE-2 OBG-   
MW-14

OBG-   
MW-15

OBG-    
MW-16

OBG-   
MW-17

OBG-   
MW-18

OBG-   
MW-19

OBG-   
MW-20

OBG-   
MW-21

OBG-     
MW-22

Sample Date Units 5/12/2005 5/12/2005 5/12/2005 5/12/2005 5/12/2005 5/12/2005 5/12/2005 5/12/2005 5/12/2005 5/12/2005 5/12/2005 5/12/2005 10/11/2005

Acetone ug/L 2100 1,700 31,000,000 1,000,000,000 (D,S) 4 <30 <30 <60,000 <100 <30 <30 <30 <30 <30 <30 <30 <30 4
Benzene ug/L 5 (A) 200 (X) 11,000 5,600 1,000 0.6 <1 1,000 267 <1 <1 <1 <1 <1 <1 <1 <1 <1

2-Butanone ug/L 38,000 2,200 240,000,000 (S) 240,000,000 (S) 9,000 <30 <30 9,000 <30 <30 <30 <30 <30 <30 <30 <30 <30 <30
n-Butylbenzene ug/L 230 ID 5,900 ID 6 6 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 --

sec-Butylbenzene ug/L 230 ID 4,400 ID 4 4 <1 <1 2 <1 <1 <1 <1 <1 <1 <1 <1 --
tert-Butylbenzene ug/L 230 ID 8,900 ID 0.9 0.9 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 --
Chloromethane ug/L 1,100 ID 490,000 8,600 1 <5 <5 <10,000 <30 1 <5 <5 1 <5 <5 <5 <5 <5
Cyclohexane ug/L NC NC NC NC 0.6 -- -- -- -- -- -- -- -- -- -- -- -- 0.6

Chlorobenzene ug/L 100 (A) 47 86,000 210,000 0.7 <1 <1 <3000 <5 <1 <1 <1 <1 <1 <1 <1 <1 0.7
1,1-Dichloroethane ug/L 2,500 740 2,400,000 100,000 0.5 <1 <1 <3000 <5 <1 <1 <1 <1 <1 <1 <1 <1 0.5

cis-1,2-Dichloroethene ug/L 70 (A) 620 200,000 93,000 30 30 <1 <1 <1 <1 0.5 <1 <1 <1 <1 <1 <1 2
trans-1,2-Dichloroethene ug/L 100 (A) 1,500 220,000 85,000 1 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 0.3

Ethylbenzene ug/L 74 (E) 18 170,000 (S) 110,000 2,000 26 <1 2,000 9 <1 <1 <1 <1 <1 <1 <1 <1 0.1
Isopropyl benzene ug/L 2,300 ID 56,000 (S) 56,000 (S) 66 27 <1 <1 66 <1 <1 <1 <1 <1 <1 <1 <1 <1
p-Isopropyltoluene ug/L NC NC NC NC 4 3 <1 <1 4 <1 <1 <1 <1 <1 <1 <1 <1 --

2-Methylnaphthalene ug/L 750 ID 25,000 (S) ID 3 3 <5 <1 <5 <5 <5 <5 <5 <5 <5 <5 <5 --
4-Methyl-2-pentanone ug/L 5,200 ID 13,000,000 20,000,000 (S) 300,000 <50 <50 300,000 20 <50 <50 <50 <50 <50 <50 <50 <50 <1
Methylene Chloride ug/L 5.0 (A) 940 (X) 220,000 220,000 1 <5 <5 <1 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Methyl Cyclohexane ug/L NC NC NC NC 0.6 -- -- -- -- -- -- -- -- -- -- -- -- 0.6

Naphthalene ug/L 1,500 13 31,000 (S) 31,000 (S) 48 48 <5 <1 20 <5 1 <5 <5 <5 <5 <5 <5 --
n-Propylbenzene ug/L 230 ID 15,000 ID 27 27 <1 <1 24 <1 <1 <1 <1 <1 <1 <1 <1 --

Toluene ug/L 790 E) 140 530,000 (S) 530,000 (S) 134,000 <1 <1 134,000 149 <1 0.4 <1 <1 <1 <1 <1 <1 <1
1,2,4-Trimethylbenzene ug/L 63 (E) 17 56,000 (S) 56,000 (S) 160 160 <1 <1 120 <1 <1 <1 <1 <1 <1 <1 <1 --
1,3,5-Trimethylbenzene ug/L 72 (E) 45 61,000 (S) 61,000 (S) 39 33 <1 <1 39 <1 <1 <1 <1 <1 <1 <1 <1 --

Vinyl Chloride ug/L 2.0 (A) 15 1,000 1,100 2 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 2
o-xylenes ug/L 280 (E) 35 190,000 (S) 190,000 (S) 3,000 <1 <1 3,000 5 <1 <1 <1 <1 <1 <1 <1 <1 <1

p,m-xylenes ug/L 280 (E) 35 190,000 (S) 190,000 (S) 6,000 3 <2 6,000 1,090 <2 <2 <2 <2 <2 <2 <2 <2 <1

Barium mg/L 2.0 (A) (G,X) 14,000,000 NLV 3.14 0.42 1.00 1.84 3.14 0.024 0.092 0.166 0.057 0.021 0.087 0.095 0.144 0.4
Lead mg/L 0.004 (L) (G,X) ID NLV 0.059 <0.003 <0.003 0.003 0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.059

Notes:
Exceeds GSI criteria only.
Exceeds industrial drinking water criteria or both GSI and drinking water criteria.
Only detected analytes shown.

(A) Criteria is the state of Michigan drinking water standard.
(E) Criteria is the aesthetic drinking water value.
(G) Ground water surface water interface criterion depends on the  pH or water hardness, or both of the receiving water.
(L) Criteria for lead are derived using a biologically based model, and are not calculated using the algorithms and assumptions specified in pathway-specific rules.
(S) Criterion defaults to the hazardous substance-specific water solubility limit.
(X) The GSI criterion shown in the generic cleanup criteria tables is not protective for surface water that is used as a drinking water source.
ID Means insufficient data to develop criterion.

NLV Means hazardous substance is not likely to volatilize under most conditions.
NC No criteria listed.
-- Not analyzed
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 SECTION 02220 
 
 EARTHWORK 
 
 
PART 1  GENERAL 
 
1.1 SUMMARY 
 

A. This Section includes excavation and backfilling including the loosening, removing, 
refilling, transporting, storage and disposal of all materials classified as "earth" 
necessary to be removed for the construction and completion of all work under the 
Contract, and as shown on the Contract Drawings, specified or directed. 

 
1.2 REFERENCES 
 

A. Materials and installation shall be in accordance with the latest revisions of the 
following codes, standards, and specifications, except where more stringent 
requirements have been specified herein: 

 
1. American Society for Testing and Materials (ASTM) 

 
a. A328 Specification for Steel Sheet Piling 

 
b. D698 Test Method for Laboratory Compaction 

Characteristics of Soil Using Standard Effort (12,400 ft-
lbf/ft3) (600 kN-m/m3

 
) 

c. D1556 Test Method for Density and Unit Weight of Soil in 
Place by the Sand-Cone Method 

 
d. D1760 Specification for Pressure Treatment of Timber 

Products 
 

e. D2922 Test Methods for Density of Soil and Soil 
Aggregate in Place by Nuclear Methods (Shallow Depth) 

 
1.3 DEFINITIONS 
 

A. Excavation  
 

1. Grubbing, stripping, removing, storing and rehandling of all materials of 
every name and nature necessary to be removed for all purposes incidental 
to the construction and completion of all the work under construction. 

 
3. All pumping, bailing, draining, or otherwise disposing of water. 

 
4. The removing and disposing of all surplus materials from the excavations in 

the manner specified. 
 
6. The supporting and protecting of all tracks, rails, buildings, curbs, 

sidewalks, pavements, overhead wires, poles, trees, vines, shrubbery, pipes, 
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sewers, conduits or other structures or property in the vicinity of the work, 
whether over- or underground or which appear within or adjacent to the 
excavations, and the restoration of the same in case of settlement or other 
injury. 

 
7. All temporary bridging and fencing and the removing of same. 

 
B. Earth 

 
1. All materials such as sand, gravel, clay, loam, ashes, cinders, pavements, 

muck, roots or pieces of timber, soft or disintegrated rock, not requiring 
blasting, barring, or wedging from their original beds, and specifically 
excluding all ledge or bedrock and individual boulders or masonry larger 
than one-half cubic yard in volume. 

 
C. Backfill 

 
1. The refilling of excavation to the line of filling indicated on the Contract 

Drawings or as directed using materials suitable for refilling of excavations; 
and the compacting of all materials used in filling or refilling by rolling, 
ramming, watering, puddling, etc., as may be required. 

 
D. Spoil 

 
1. Surplus excavated materials not required or not suitable for backfills or 

embankments. 
 

E. Embankments 
 

1. Fills constructed above the original surface of the ground or such other 
elevation as specified or directed. 

 
F. Limiting Subgrade 

 
1. The underside of the pipe barrel for pipelines 
2. The underside of footing lines for structures 

 
G. Excavation Below Subgrade 

 
1. Excavation below the limiting subgrades of structures or pipelines. 

 
2. Where materials encountered at the limiting subgrades are not suitable for 

proper support of structures or pipelines, the Contractor shall excavate to 
such new lines and grades as required. 

 
PART 2  PRODUCTS 
 
2.1 Not used. 
 
PART 3  EXECUTION 
 
3.1 UNAUTHORIZED EXCAVATION 
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A. Whenever excavations are carried beyond or below the lines and grades shown on 
the Contract Drawings, or as given or directed by the Engineer, all such excavated 
space shall be refilled with special granular materials, concrete or other materials as 
the Engineer may direct.  All refilling of unauthorized excavations shall be at the 
Contractor's expense. 

 
B. All material which slides, falls or caves into the established limits of excavations 

due to any cause whatsoever, shall be removed and disposed of at the Contractor's 
expense and no extra compensation will be paid the Contractor for any materials 
ordered for refilling the void areas left by the slide, fall or cave-in. 

 
 
3.2 REMOVAL OF WATER 
 

A. General 
 

1. The Contractor shall at all times provide and maintain proper and 
satisfactory means and devices for the removal of all water entering the 
excavations, and shall remove all such water as fast as it may collect, in 
such manner as shall not interfere with the prosecution of the work. 

 
2. Unless otherwise specified, all excavations which extend down to or below 

the static groundwater elevations shall be dewatered by lowering and 
maintaining the groundwater beneath such excavations at all times when 
work thereon is in progress. 

 
3. Water pumped or drained from excavations, or any sewers, drains or water 

courses encountered in the work, shall be disposed of in a suitable manner 
without injury to adjacent property, the work under construction, or to 
pavements, roads, drives, and water courses.  Water shall be contained in 
frac tank(s) or vacuum truck(s), analyzed for waste characterization, and 
disposed of off-site per waste characterization requirements. No water shall 
be discharged on site.   

 
4. Any damage caused by or resulting from dewatering operations shall be the 

sole responsibility of the Contractor. 
 

B. Work Included 
 

1. The excavation areas for removal of impacted soils or groundwater. 
 

2. The furnishing and operation of pumps and appliances needed to maintain 
thorough drainage of the work in a satisfactory manner. 

 
3.3 STORAGE OF MATERIALS 
 

A. Excavated Materials 
 

1. All excavated materials shall be stored in the designated Staging Area, so as 
not to endanger the work, and so that easy access may be had at all times to 
all parts of the excavation.  Stored materials shall be kept neatly piled and 
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trimmed, so as to cause as little inconvenience as possible to public travel or 
to adjoining property holders. 

 
2. Special precautions must be taken to permit access at all times to fire 

hydrants, fire alarm boxes, police and fire department driveways, and other 
points where access may involve the safety and welfare of the general 
public. 

 
3.  Excavated materials shall be stockpiled on 10 mil polyethylene sheeting and 

covered with 10 mil polyethylene sheeting within the Staging Area to avoid 
runoff from the stockpile during precipitation events. 

 
3.4 DISPOSAL OF MATERIALS 
 

A. Spoil Material 
 

1. All spoil materials shall be disposed of as required by the local, state or 
federal regulations pertaining to the area. 

 
3.5 BACKFILLING 
 

A. General 
 

1. All excavations shall be backfilled to the original surface of the ground or to 
such other grades as may be shown, specified or directed. 

 
2. Backfilling shall be done with suitable excavated materials which can be 

satisfactorily compacted during refilling of the excavation.  In the event the 
excavated materials are not suitable, certified clean fill, or Special Fill as 
specified or ordered by the Engineer shall be used for backfilling. 

 
3. Any settlement occurring in the backfilled excavations shall be refilled and 

compacted. 
 
B. Unsuitable Materials 

 
1. Stones, pieces of rock or pieces of pavement greater than 1 cubic foot in 

volume or greater than 1.5 feet in any single dimension shall not be used in 
any portion of the backfill. 

 
2. All stones, pieces of rock or pavement shall be distributed through the 

backfill and alternated with earth backfill in such a manner that all 
interstices between them shall be filled with earth. 

 
3. Frozen earth shall not be used for backfilling. 

 
C. Compaction and Density Control 

 
1. The compaction shall be as specified for the type of earthwork, i.e., 

structural, trenching or embankment. 
 

a. The compaction specified shall be the percent of maximum dry 
density. 
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b. The compaction equipment shall be suitable for the material 

encountered. 
 

2. Where required, to assure adequate compaction, in-place density test shall at 
the expense of the Contractor be made by an approved testing laboratory. 

 
a. The moisture-density relationship of the backfill material shall be 

determined by ASTM D698, Method D. 
 

1) Compaction curves for the full range of materials used shall 
be developed. 

 
b. In-place density shall be determined by the methods of ASTM 

D1556 or ASTM D2922 and shall be expressed as a percentage of 
maximum dry density. 

 
3. Where required, to obtain the optimum moisture content, the Contractor 

shall add, at his expense, sufficient water during compaction to assure the 
specified maximum density of the backfill.  If, due to rain or other causes, 
the material exceeds the optimum moisture content, it shall be allowed to 
dry, assisted if necessary, before resuming compaction or filling efforts. 

 
4. The Contractor shall be responsible for all damage or injury done to pipes, 

structures, property or persons due to improper placing or compacting of 
backfill. 

 
5. Four in-place density tests shall be completed for Area 2 after placement 

and compaction of the two 4” lifts. Four in-place density tests shall be 
completed per lift for Area 2. Locations for testing shall be designated by 
the Engineer. 

 
3.7 OTHER REQUIREMENTS 
 

A. Drainage 
 

1. All material deposited in roadway ditches or other water courses shall be 
removed immediately after backfilling is completed and the section, grades 
and contours of such ditches or water courses restored to their original 
condition, in order that surface drainage will be obstructed no longer than 
necessary. 

 
B. Unfinished Work 

 
1. When, for any reason, the work is to be left unfinished, all trenches and 

excavations shall be filled and all roadways, sidewalks and watercourses left 
unobstructed with their surfaces in a safe and satisfactory condition.  The 
surface of all roadways and sidewalks shall have a temporary pavement. 

 
C. Hauling Material on Streets 
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1. When it is necessary to haul material over the streets or pavements, the 
Contractor shall provide suitable tight vehicles so as to prevent deposits on 
the streets or pavements.  In all cases where any materials are dropped from 
the vehicles, the Contractor shall clean up the same as often as required to 
keep the crosswalks, streets and pavements clean and free from dirt, mud, 
stone and other hauled material. 

 
D. Dust Control 

 
1. It shall be the sole responsibility of the Contractor to control the dust 

created by any and all of his operations to such a degree that it will not 
endanger the safety and welfare of the general public. 

 
2. Calcium chloride and petroleum products shall not to be used for dust 

control.  
 

E. Test Pits 
 

1. For the purpose of obtaining detail locations of underground obstructions, 
the Contractor shall make excavations in advance of the work.  

 
 * * * * * 
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SECTION 02230 
 

SELECT FILL 
 
 
 
PART 1  GENERAL 
 
1.1 SUMMARY 
 

A. This Section includes select fill materials used in special backfill, as specified or as 
directed by the Engineer. 

 
1.2 REFERENCES 
 

A. Materials and installation shall be in accordance with the latest revisions of the following 
codes, standards, and specifications, except where more stringent requirements have been 
specified herein: 

 
1. American Society for Testing and Materials (ASTM) 

 
a. D422 - Method for Particle-Size Analysis of Soil 

 
1.3 SUBMITTALS 
 

A. The following items shall be submitted: 
 

1. The name and location of the source of the material. 
2. Samples and test reports of the material. 

 
1.4 DEFINITIONS 
 

A. Special Granular Material or backfill 
 

1. Special granular material shall mean any of the granular materials listed below or 
other materials ordered by the Engineer. 

 
PART 2  PRODUCTS 
 
2.1 MATERIALS 
 

A. Type E 
 

1. Run-of-Bank Gravel 
 

a. Run-of-bank gravel or other acceptable granular material free from 
organic matter with a gradation by weight of 100% passing a 1½-inch 
square opening, 30 to 65% passing a 1/4-inch square opening and not 
more than 10% passing a No. 200 mesh sieve as determined by washing 
through the sieve in accordance with ASTM D422.   
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B. Type F 
 

1. Run-of-crusher Stone 
 

a. Run-of-crusher hard durable limestone or approved equal having the 
following gradation by weight: 

  
Sieve % Passing 

100 1½- inch 
95 – 100 1 
65 – 80 ½  
40 – 60 ¼ 
0 – 10 #200 Sieve 

 
C. Clean Fill 

 
1. At a minimum, clean fill shall fulfill the gradation requirements of Type E Select  

Fill.  
 

PART 3  EXECUTION 
 
3.1 INSTALLATION 
 

A. Special backfill where specified or directed shall be placed in accordance with the 
backfilling provisions of Section entitled "Earthwork". 

 
3.2 DISPOSAL OF DISPLACED MATERIALS 
 

A. Materials displaced through the use of SELECT fill shall be wasted or disposed of by the 
Contractor and the cost of such disposal shall be included in the unit price bid for each of 
the materials. 

 
3.3 SETTLEMENTS 
 

A. Any settlements in the finished work shall be made good by the Contractor.   
 

* * * * * 
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 SECTION 02502 
 
 RESTORATION OF SURFACES 
 
 
PART 1  GENERAL 
 
1.1  SUMMARY 
 

A. This Section includes restoration and maintenance of all types of surfaces 
disturbed, damaged or destroyed during the performance of the work under or as a 
result of the operations of the Contract. 

 
B. The quality of materials and the performance of work used in the restoration shall 

produce a surface or feature equal to the condition of each before the work began. 
 
1.2 REFERENCES 
 

A. Materials and installation shall be in accordance with the latest revisions of the 
following codes, standards and specifications, except where more stringent 
requirements have been specified herein:  

 
1. American Society for Testing and Materials (ASTM) 

 
a. D698 - Test Method for Laboratory Compaction  Characteristics 

of Soil Using Standard Effort (12,400 ft-lbf/ft3) (600 kN-
m/m3

 
) 

1.3 SUBMITTALS 
 

A. The following items shall be submitted: 
 

1. A schedule of restoration operations.  After an accepted schedule has been 
agreed upon it shall be adhered to unless otherwise revised with the 
approval of the Engineer. 

 
PART 2  PRODUCTS 
 

NOT USED 
 
PART 3  EXECUTION 
 
3.1 GENERAL 
 

A. The replacement of surfaces at any time, as scheduled or as directed, shall not 
relieve the Contractor of responsibility to repair damages by settlement or other 
failures. 

 
3.2 LAWNS AND IMPROVED AREAS 
 

A. The area to receive topsoil shall be graded to a depth of not less than 4 inches or as 
specified, below the proposed finished surface. 
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B. The furnishing and placing of topsoil, seed and mulch shall be in accordance with 
the Section entitled "Topsoil and Seeding". 

 
C. When required to obtain germination, the seeded areas shall be watered in such a 

manner as to prevent washing out of the seed. 
 

D. Any washout or damage which occurs shall be regraded and reseeded until a good 
sod is established. 

 
E. The Contractor shall maintain the newly seeded areas, including regrading, 

reseeding, watering and mowing, in good condition. 
 
3.4 MAINTENANCE 
 

A. The finished products of restoration shall be maintained in an acceptable condition 
for and during a period of six months following the date of Substantial Completion 
or other such date as set forth elsewhere in the Contract Documents. 

 
 * * * * * 
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SECTION 02980 
 
 TOPSOIL AND SEEDING 
PART 1  GENERAL 
 
1.1 SUMMARY 
 

A. This Section includes topsoil, fertilizer, seed, mulch anchorage, and associated 
work. 

 
1.2 SUBMITTALS 
 

A. The following items shall be submitted: 
 

1. The location of source and data for off-site topsoil. 
 

2. Analysis of the seed. 
 

3. Should hydroseeder be used, the Contractor shall submit all data including 
material and application rates. 

 
PART 2  PRODUCTS 
 
2.1 MATERIALS 
 

A. Topsoil shall be unfrozen friable clayey loam free from clay lumps, stones, roots, 
sticks, stumps, brush or foreign objects. 

 
B. Fertilizer shall be a standard quality commercial carrier of available plant food 

elements.  A complete prepared and packaged material containing a minimum of 10 
percent nitrogen, 10 percent phosphoric acid and 10 percent potash. 

 
1. Each bag of fertilizer shall bear the manufacturer's guaranteed statement of 

analysis. 
 

C. Seed mixtures shall be of commercial stock of the current season's crop and shall be 
delivered in unopened containers bearing the guaranteed analysis of the mix. 

 
1. All seed shall meet the standards of germination and purity set by the State 

or the Association of Official Seed Certifying Agencies (AOSCA). 
 

D. Seed Mixtures: 
 

  
Special Mix  Lawn Areas  * 
 
Creeping Red Fescue 

 
30 

 
 

 
Manhattan or 
  Pennfine Ryegrass 

 
 

70 

 
 
 

 
* % by weight 
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E. Mulch shall be stalks of oats, wheat, rye or other approved crops which are free from 
noxious weeds. 

 
PART 3  EXECUTION 
 
3.1 INSTALLATION 
 

A. The area to receive topsoil shall be graded to a depth of not less than 4 inches or as 
specified, below the proposed finished surface.   

 
1. All debris and inorganic material shall be removed and the surface loosened for 

a depth of 2 inches prior to the placing of the topsoil. 
 

2. The topsoil shall not be placed until the subgrade is in suitable condition and 
shall be free of excessive moisture and frost. 

 
B. Topsoil shall be placed on the prepared subgrade to the depth required. Excavated 

topsoil shall not be reused. 
 

1. All topsoil shall be free from stones, roots, sticks and other foreign substances 
and shall not be placed in a frozen or muddy condition. 

 
2. The finished surface shall conform to the lines and grades of the area before 

disturbed or as shown on the Contract Drawings.  Any irregularities shall be 
corrected before the placement of fertilizer and seed. 

 
C. The fertilizer shall be applied uniformly at the rate of 20 pounds per 1000 square feet. 

 
1. Following the application of the fertilizer and prior to application of the seed, 

the topsoil shall be scarified to a depth of at least 2 inches with a disc or other 
suitable method traveling across the slope if possible. 

 
D. When the topsoil surface has been fine graded, the seed mixture shall be uniformly 

applied upon the prepared surface with a mechanical spreader at a rate of not less than 
10 pounds per 1000 square feet. 

 
1. The seed shall be raked lightly into the surface and rolled with a light hand lawn 

roller. 
 

2. Seeding and mulching shall not be done during windy weather. 
 

E. The mulch shall be hand or machine spread to form a continuous blanket over the seed 
bed, approximately 2 inches uniform thickness at loose measurement.  Excessive 
amounts or bunching of mulch will not be permitted. 

 
1. Mulch shall be anchored by an acceptable method. 

 
2. Unless otherwise specified, mulch shall be left in place and allowed to 

disintegrate. 
 

3. Any anchorage or mulch that has not disintegrated at time of first mowing, shall 
be removed.  Anchors may be removed or driven flush with ground surface. 
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F. Seeded areas shall be watered as often as required to obtain germination and to obtain 

and maintain a satisfactory sod growth.  Watering shall be in such a manner as to 
prevent washing out of seed. 

 
G. Hydroseeding may be accepted as an alternative method of applying fertilizer, seed 

and mulch.  The Contractor shall submit all data regarding materials and application 
rates to the Engineer for review. 

 
3.2 MAINTENANCE 
 

A. All lawn areas shall be mowed by the Contractor before the new grass reaches a height 
of 4 inches. 

 
a. The Contractor shall maintain the newly seeded areas in good condition 

until acceptance, including regular mowing to a height of 2 inches. 
 

* * * * * 
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