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1.0 INTRODUCTION 

1 .I PURPOSE AND SCOPE 

The purpose of this document is to present the Interim Measures (IM) Work Plan (IMWP) for the portion of 

Solid Waste Management Unit (SWMU) 12 identified as the Battery Dump Site, at Naval Surface Warfare 

Center (NSWC) Crane located in Crane, Indiana. The IMWP provides requirements for the excavation 

and off-site disposal of inorganic-contaminated soil located south of the southern loop on Route H-17, 

South of Building 151. The IMWP was prepared for the United States Navy (Navy), Naval Facilities 

Engineering Command Midwest, by Tetra Tech NUS, Inc. (Tt) under Contract Task Order (CTO) F271 of 

the Comprehensive Long-Term Environmental Action Navy (CLEAN) IV Contract Number N62472-03-D- 

0057. 

This work is being performed under the Navy's Installation Restoration (IR) Program. The following are the 

five distinct phases of work conducted for IR sites: 

Phase 1 is the Preliminary Assessment [formerly known as the Initial Assessment Study (IAS)] 

Phase 2 is the Resource Conservation and Recovery Act (RCRA) Facility Assessment (RFA) . Phase 3 is the RCRA Facility Investigation (RF1)ICorrective Measures Study (CMS) 

Phase 4 is the Corrective Measures Implementation . Phase 5 is the Interim Remedial Action 

This IMWP has been prepared under Phase 5 of the IR Program and defines activities associated with 

interim measures necessary to address the contaminated soil within the Battery Dump Site portion of 

SWMU 12. 

1.2 FACILITY DESCRIPTION 

NSWC Crane is located in the southern portion of Indiana, approximately 75 miles southwest of 

Indianapolis and 71 miles northwest of Louisville, Kentucky, immediately east of Crane Village and Burns 

City (Figure 1-1). NSWC Crane encompasses 62,463 acres (approximately 98 square miles), most of 

which are located in the northern portion of Marlin County. Smaller portions of NSWC Crane are located 

in Greene, Daviess, and Lawrence Counties. NSWC Crane is located in a rural, sparsely populated area. 

Most of NSWC Crane is forested, and the surrounding area is wooded or farmed land. NSWC Crane 

provides material, technical, and logistical support to the Navy for equipment, shipboard weapons 

systems, and nonexpendable ordnance items. In addition, NSWC Crane supports the Crane Army 

070805iP 1-1 CTO F271 
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Ammunition Activity with production, renovation, storage, shipment, demilitarization, and disposal of 

conventional ammunition 

1.3 REGULATORY SUMMARY 

1.3.1 NSWC Crane 

Following promulgation of the RCRA hazardous waste regulatory program. NSWC Crane filed notification 

and application to operate as a RCRA hazardous waste treatment, storage, or disposal facility in 

October 1980. Interim status was granted subject to operating requirements and applicable technical 

standards found in Title 40 of the Code of Federal Regulations (CFR). Part 265. 

Corrective action programs established as part of the 1984 RCRA Hazardous and Solid Waste 

Amendments (HSWA) required NSWC Crane to address past releases of hazardous waste or hazardous 

constituents at SWMUs. Accordingly, NSWC Crane completed a Hazardous Waste Management Report, 

and an RFI was conducted to characterize the potential for releases of hazardous waste or constituents 

from approximately 100 SWMUs identified during the RFA (Tt, 2008). 

On December 23, 1989, the United States Environmental Protection Agency (USEPA) issued the federal 

portion of the final RCRA Part B Permit for NSWC Crane to the Navy. USEPA renewed the permit 

in 1995. The Indiana Department of Environmental Management (IDEM) now has responsibility for the 

Federal Corrective Action Permit. IDEM renewed the Corrective Action Permit on October 18, 2001. 

However, certain ongoing corrective actions, including corrective actions at SWMU 12, will continue under 

the USEPNIDEM Work Sharing Agreement for Corrective Action Activities at NSWC Crane. 

1.3.2 SWMU 12 Battery D u m ~  Site 

SWMU 12 consists of Mine Fill A (MFA) and the area surrounding MFA. SMWU 12 is located in the 

central portion of NSWC Crane as shown on Figure 1-1. SWMU 12 occupies approximately 200 acres, 

including the area located within the southern portion of the SWMU identified as the Battery Dump Site 

(Figure 1-2). The Battery Dump Site is the location of interest for this IMWP. MFA began operations 

when NSWC Crane was commissioned in December 1941. Core activities at MFA included the 

production of large mines, depth charges, rocket heads, aerial bombs, and projectiles. MFA continued to 

produce ordnance until 1975 when production was suspended. Production was resumed in 1980 for a 

short period of time. Most recently, MFA has been used for the production of 2,000-pound aerial bombs 

(Tt. 2008). 
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In the early 1990s, a battery disposal area was discovered at the southern end of MFA, approximately 

140 feet outside of the perimeter fence (Figure 1-3). The battery disposal area consisted of two areas: 

(1) Battery Area - where batteries were dumped on the ground surface and (2) Soil Area - an area 

adjacent to the Battery Area where soil and construction debris were dumped forming small mounds. The 

Battery Area was composed of a large number of AA household type batteries with only the inner cores 

visible on the ground surface. The RFI presumed that these batteries contained metals such as lead, 

manganese, zinc, cadmium, and chromium. The Soil Area does not have any unusual characteristics, 

and the RFI presumed that these materials contained soil and debris generated from installation of road 

culverts at MFA (Tt, 2008). 

1.4 REPORT ORGANIZATION 

The following are the sections contained in the remainder of this document: 

Section 1.0 presents the introduction, purpose, and scope of this IMWP. 

Section 2.0 summarizes site characteristics including site description, environmental investigations, 

and nature and extent of contamination for the Battery Dump Site portion of SWMU 12. 

Section 3.0 presents the IMWP. 

Section 4.0 presents the erosion and sediment control plan. 

Section 5.0 presents the verification sampling and analysis plan. 
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2.0 SlTE SUMMARY 

2.1 SITE SUMMARY 

This section describes the physical conditions of the area and surrounding areas addressed in the SWMU 

12 Battery Dump Site IMWP. These descriptions are excerpts from the SWMU 12 RFI Report (Tt, 2008). 

For more details on the physical conditions of SWMU 12 and its surrounding areas, refer to the SWMU 12 

RFI report. 

2.1 .I Phvs ioara~hv and T o ~ o a r a p h y  

SWMU 12 (MFA) is located on a ridge that was flattened to some extent in the 1940s to prepare the area 

for development (roads, rail lines, buildings, and parking areas). The areas that lie between roads and 

buildings are mostly grass covered. As shown on Figure 1-2, Highway 45 and the facility's main railroad 

line run along the northern limits of MFA, Highway 17 circles the operations of MFA, and a railroad spur, 

running north to south, feeds into the MFA area. 

Within MFA, most of the land area slopes to the southwest. Beyond the western and eastern sides of the 

MFA perimeter fence, the land slopes abruptly (15 to 20 percent slopes), and along the southern side of 

the MFA, the land slopes are less steep (6 to 12 percent). The Battery Dump Site portion of SWMU 12 is 

located outside the MFA perimeter fence on the SWMU 12 southern gradual slopes. Access to the 

Battery Dump Site from the MFA is through a perimeter fence gate. 

2.1.2 Surface Water Hvdroloqy 

As indicated above, the topography at SWMU 12 consists of a ridge that runs north-northwest to 

south-southeast with steep slopes along the western and eastern sides of SWMU 12 and gentler slopes 

to the south. The predominant slope across the SWMU is to the southwest, and therefore the majority of 

the storm water runoff from SWMU 12 flows southwestward. However, due to the location of the Battery 

Dump Site within SWMU 12, storm water runoff from the Battery Dump Site flows south. Storm water 

runoff from SWMU 12 is collected in two unnamed tributaries. Each of these tributaries conveys flow 

southward to Turkey Creek, which lies approximately 3,600 feet south-southeast of SWMU 12. Although 

the tributary to the east of SWMU 12 (located 1,000 to 1,500 feet to the east of SWMU 12) is larger than 

the western tributary (located 200 to 800 feet to the west of SWMU 12), the western tributary collects the 

majority of the storm water runoff from SWMU 12 and all of the storm water runoff from the Battery Dump 

Site portion of SWMU 12. Within the limits of SWMU 12, the ground cover is grass between buildings, 

070805iP 2-1 CTO F271 
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roads, and parking facilities. Areas beyond the SWMU 12 perimeter fence are heavily wooded. The 

Battery Dump Site is located within a clearing with woods on all sides with the exception of the northern 

side, which provides access to the area. 

2.1.3 Geoloqy 

A veneer of natural soil blankets the top of the side slopes of the MFA ridge. The soils are the result of 

Pennsylvanian-age rocks (mostly sandstone, shale, and siltstone) weathering in place. These residual 

soils are the most prevalent soils at NSWC Crane. The ridgetop containing SWMU 12 is blanketed with 

residual soils and reworked soils that range from 2.5 to 14.5 feet thick. The majority of the northern ridge 

is composed of Pennsylvanian bedrock, which consists of discontinuous layers of siltstones, sandstones, 

shales, and coal seams up to 140 feet thick near the center of the ridge. 

2.1.4 Hvdroqeoloqy 

Groundwater is present beneath NSWC Crane in both the natural unconsolidated materials and bedrock. 

The depth to groundwater ranges from less than 5 feet below ground surface (bgs) in low areas near 

surface water bodies to 25 feet bgs at higher elevations. While drilling through the overburden on top of 

the SWMU 12 ridge, saturated conditions were not observed in the overburden. Therefore, it was 

concluded that very little if any groundwater is stored in the overburden. In general, the ridgetop 

sandstone aquifer beneath the MFA is recharged by downward infiltration through the residual soil, and 

recharge occurs more readily where the soil is thin or disturbed. 

Figure 2-1 presents the potentiometric contours for the uppermost sandstone unit measured in January 

2005. Because there were no groundwater monitoring wells installed within the vicinity of the Battery 

Dump Site, the groundwater potentiornetric contours are estimated in this area. Based on this estimation, 

groundwater occurs at approximately 15 feet bgs within the limits of the Battery Dump Site. 

2.2 PREVIOUS INVESTIGATIONS 

The followings environmental investigations have been conducted at SWMU 12: 

1985 IAS 

1992 Environmental Monitoring Reports 
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1997 through 2000 Bioremediation lnterim Measure Activities for Buildings 151, 152, 1531154, 157, 

1581159. and 160 

2002 through 2004 Battery Dump Site lnterim Measures 

2004 through 2006 Post-Interim Measures Soil, Groundwater, Sediment, and Surface Water 

Sampling 

The remainder of this sections summarizes the activities conducted within the Battery Dump Site portion 

of SWMU 12. 

2.2.1 Pre-RFI Battew D u m ~  Site Investigations 

The Battery Dump Site was discovered in the early 1990s by the NSWC Crane Environmental Protection 

Department. At that time, the Battery Dump Site consisted of two areas, the Battery Area, where 

batteries were observed on the surface, and the Soil Area, where soil and construction debris had been 

dumped in small mounds. When the batteries were discovered, they were identified as household-type 

AA batteries. The origin and disposal date(s) of the batteries in this area are unknown. However, based 

on the deterioration of the batteries, it was estimated that the batteries must have been dumped on site in 

the mid-1980s. The soil and construction debris mounds are believed to have originated from the 

installation of road culverts within the MFA area (Tt. 2008). 

2.2.1.1 Battery Dump Site lnterim Measures 

In October 2001 and June 2002, an interim measure action was conducted for the identification, removal, 

treatment, and/or disposal of contaminated soil from the SWMU 12 Battery Dump Site. The work was 

performed in conjunction with the requirements of the approved Final lnterim Measures Work Plan for 

MFA Battery Dump Site. Prior to implementation of the interim measure action, pre-excavation soil 

samples were collected in February 2001. A report on the interim measure action was completed in 

December 2002 (Toltest. 2002). 

As part of the IM a total of 11 pre-excavation samples were collected from the SWMU 12 Battery Dump 

Site, five samples from the Soil Area and six samples from the Battery Area (Toltest, 2002). Analysis of 

these samples indicated that contamination was present in both areas at concentrations greater than 
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IDEM Default Closure Levels for industrial receptors (IDEM, 2006). Explosives contamination was 

present in the Soil Area, and metals contamination was present in the Battery Area 

The IM removal action in the Soil Area included excavating 18 tons of explosives-contaminated soil, 

treating it in compost windrow N-214 at the NSWC Crane Bioremediation Facility to less than IDEM 

Default Closure Levels for residential receptors, and subsequent backfilling of the treated soil at Mine Fill 

B. Post-excavation sampling and analysis of the Soil Area indicate that remaining contamination 

concentrations were less than IDEM Default Closure Levels for industrial receptors. Based on the post- 

excavation analytical results, no further action was recommended for the Soil Area. 

IM removal activities at the Battery Area included excavating 299 tons of metals-contaminated soil and 

disposing of it at the Waste Management Outer Loop Landfill in Louisville, Kentucky. Post-excavation 

sampling and analysis indicated that arsenic concentrations remaining at 15 sampling locations in the 

excavation area were greater than IDEM Default Closure Levels for industrial receptors. However, with 

the exception of one sample (CFS-013 at 16.7 milligrams per kilogram (mglkg)), arsenic concentrations in 

these samples were less than the maximum detection of 10.2 mglkg in the Basewide Background Soil 

lnvestigation Report (Tt, 2001). The average concentration of the 19 Battery Area post-excavation 

samples (5.6 mglkg) is less than the average of all arsenic results and the average of all detected 

concentrations (6.1 rnglkg) from the Basewide Background Soil lnvestigation Report. 

Post-excavation sampling at 19 locations in the Battery Area indicated that the level of cadmium in one 

sample (CFS-021) was greater than IDEM Default Closure Level for residential receptors but less than 

the IDEM Default Closure Level for industrial receptors and that concentrations of lead were greater than 

the IDEM Default Closure Level for industrial receptors. Analrjis of these two metals performed on a 

leached extract indicated that cadmium did not exceed the toxic characteristic leaching procedure (TCLP) 

regulatory limit while lead did exceed the TCLP regulatory limit. Post-interim measure recommendations 

included further investigation of the lead contamination at the SWMU 12 Battery Area, including 

expansion of the investigation area and additional sampling. 

In 2002, a follow-up interim measure action was performed at the Soil Area. The action was performed 

pursuant to the requirements of the approved Final Interim Measures Work Plan for the MFA Battery 

Dump Site (Toltest, 2002). Three pre-excavation samples (PES-013, PES-014, and PES-015) were 

collected on May 24. 2002. One sample (PES-013) was collected from the same location (base of the 

slope of the soil area) where 2002 confirmation sample CFS-021 was collected. The CFS-021 lead 

concentration was 58.8 mglkg, which exceeded the regulatory limit for toxicity. All three pre-excavation 

samples analytical results indicated arsenic concentrations greater than the USEPA Region 9 industrial 
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Soil Screening Level (SSL). Cadmium concentrations were greater than the USEPA Region 9 PRG for 

residential SSL but less than industrial SSL. All three pre-excavation samples analytical results indicated 

lead concentrations greater than the USEPA Region 9 PRG for industrial SSL and at a concentration that 

could potentially exhibit toxic characteristics. 

In September 2002, excavation began with the removal of small trees and boulders within the Soil Area 

(Toltest. 2002). Overburden soil and rock were removed from above the seam of contamination and 

placed to the side, which was followed by excavation of the vein of contamination. Excavation of the vein 

was started at the northern end of the slope and extended to the south. Excavation continued until about 

20 tons of contaminated soil had been loaded into the dump trailer. The contaminated soil was then 

taken the Environmental Quality Company for disposal. The vein of contaminated soil was still visible in a 

trench on the southern end of the slope. The aerial extent of this contamination was not determined. 

Four post-excavation soil samples were collected from of 0 to 2 feet bgs depth interval and analyzed for 

metals, semivolatile organic compounds (SVOCs), volatile organic compounds (VOCs), herbicides, and 

explosive compounds. One sample was obtained from the vein of contamination in the trench that was 

dug at the southern end of the area of excavation. The analytical results (Tt, 2004) indicated that the 

southern most soil sample (12SS210002) had the highest concentrations of most energetic and inorganic 

contaminants. Soil sample 12SS210002 was the only sample of the four that had detectable 

concentrations of the energetics [RDX (6.1 mglkg), HMX (1.7 mglkg), and 1,3,5-trinitrobenzene 

(0.84 mglkg)]. The 12SS210002 lead concentration was 429,000 mglkg. The lead concentration for the 

other three soil samples ranged from 366 to 3,230 mglkg. The antimony concentration was notably 

higher (3,610 mglkg) at sample 12SS210002 in comparison to the other three samples which ranged 

from 11.4 to 213 mglkg. The 12SS210002 mercury concentration (0.31 mglkg) was higher in comparison 

to the other three locations, which had concentrations ranging from 0.034 to 0.069 mglkg. The 

12SS210002 tin concentration was 838 mglkg, while concentrations at the other three locations ranged 

from 12.4 to 90.7 mglkg. 

Post-excavation sampling confirmed that contaminated soil is still present at the site. Results indicated 

that concentrations of antimony and lead at two sample locations (12SB21 and 12SB23) exceeded 

industrial clean-up goals. The level of arsenic in all four samples exceeded the industrial clean-up goal. 

Toltest recommended the excavation of additional exploration trenches to determine the horizontal extent 

of contamination. 
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2.2.2 Batten, Dump Site RFI Samplinq 

RFI sampling was conducted at the SWMU 12 Battery Dump Site in three phases to delineate the 

horizontal and vertical extent of contamination remaining within the Battery Dump Site area following the 

2001 and 2002 interim measure excavations. RFI sampling activities and sampling results are discussed 

below and tag maps for detected parameters with concentrations that exceeded screening levels are 

presented in Appendix A. 

2.2.2.1 2004 RFI Sampling Event 

The August and September 2004 RFI field event included the collection of 23 soil samples from eleven 

SWMU 12 Battery Dump Site locations. These samples were analyzed for explosives, metals (including 

mercury), SVOCs, and VOCs. A summary of the sampling is provided in Table 2-1, and the location of 

each 2004 RFI sample is identified on Figure 2-2. Analytical results from the 2004 RFI field investigation 

indicated that inorganic contamination was present beyond the limits sampled (horizontally and vertically). 

The analytical results from the 2004 RFI sampling event are presented in Table A-1 of Appendix A. 

2.2.2.2 2005 RFI Sampling Event 

The October and November 2005 RFI field event included the collection of 36 soil samples from 17 

locations at the SWMU 12 Battery Dump Site. These samples were analyzed for metals (excluding 

mercury). A summary of the RFI sampling is provided in Table 2-1, and the location of each 2005 RFI 

sample is identified on Figure 2-3. The 2005 RFI field investigation analytical results indicated that 

inorganic contamination was present beyond the limits sampled (horizontally). The 2005 RFI field 

investigation analytical results are presented in Table A-2 of Appendix A. 

2.2.2.3 2006 RFI Sampling Event 

The October 2006 RFI field event included the collection of 19 soil samples from 11 locations at the 

SWMU 12 Battery Dump Site. These samples were analyzed for metals (excluding mercury). A 

summary of the sampling is provided in Table 2-1, and the location of each 2006 RFI sample is identified 

on Figure 2-4. The analytical results from the 2006 RFI field investigation are presented in Table A-3 of 

Appendix A. 

Analytical results from the 2004. 2005, and 2006 RFI field events adequately delineated the horizontal 

and vertical extent of contamination at the SWMU 12 Battery Dump Site. 
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2.3 EXTENT OF CONTAMINATION 

Using the analytical data obtained during the SWMU 12 Battery Dump Site RFI, Tt developed human 

health and ecological risk assessments presented in the RFI Report (Tt, 2008). The preliminary results of 

these risk assessments were used to develop a list of chemicals of concern (COCs) detected at 

concentrations that present unacceptable risks to human and ecological receptors. The COC detections 

were used to establish the locations that require excavation to reduce the site-associated risks to 

acceptable levels for these COCs. Figures provided in Appendix A present the locations of the COC 

detections and the concentrations of the COCs. 

2.3.1 Human Health 

The results of the RFI human health risk assessment (HHRA) identified four COCs as causing 

unacceptable human health risks under a potential future residential scenario. This scenario was 

evaluated to determine the ability to close the Battery Dump Site portion of SWMU 12. The COCs include 

antimony, arsenic, iron, and lead in surface soil (0 to 2 feet bgs) and subsurface soil (deeper than 2 feet 

bgs) (Tt, 2008). A summary of COC detections and residential cleanup goals are presented in Table 2-2. 

Using average and 95 percent upper confidence limits (UCLs) cancer risk levels and non-cancer risk 

hazard indices (HI) were calculated and compared to the acceptable cancer risk level (1x10~)  and 

acceptable non-cancer risk HI ( l ) ,  respectively. Using this approach, sample locations with high 

concentrations of COCs were systematically removed (simulating location specific excavation) to 

determine the extent of excavation needed to reduce the human health risks associated with the SWMU 

12 Battery Dump Site to acceptable levels. To meet residential criteria at the SWMU 12 Battery Dump 

Site, these calculations identified eight surface soil (0 to 2 feet bgs) sample locations (12SB21, 12SB22, 

12SB23, 12SB25, 12SB26, 12SB28, 12SB30, and 12SB35 and one subsurface soil (4 to 6 feet bgs) 

sample location 12SB33 to be excavated (see Figure 2-5). Because sample locations 12SB24 and 

125832 are located near surface soil sample locations being excavated to achieve acceptable human 

health risk, the IM will also include removal and disposal of surface soil at these sample locations. 

Additionally, during the excavation of subsurface soil at 129833, the 12SB21 surface soil will also be 

removed and disposed. 

2.3.2 Ecoloqical 

In addition to human health risks, the RFI identified ecological risks. The preliminary ecological risk 

assessment identified nine COCs (antimony, arsenic, copper, chromium, lead, mercury, silver, tin, and 

zinc) (TI, 2008). The positive detections of the ecological COCs are presented in Table 2-2. The human 

070805iP 2-7 CTO F271 
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health surface soil excavation area was reviewed to determine whether acceptable ecological risk be 

achieved with this soil removal. This review identified three additional locations that must be excavated to 

achieve acceptable ecological risks. These additional surface soil locations, identified in Figure 2-6. 

include 12SB34, 12SB36, and 125839 

2.3.3 Extent of Unacceptable Risk 

A review of the results of the preliminary human health and ecological risk assessments indicates that 

remedial action is required for the SWMU 12 Battery Dump Site surface and subsurface soil to achieve 

acceptable risk levels and to achieve no further action at the SWMU 12 Battery Dump Site. Figure 2-7 

presents the limits of excavation required to achieve acceptable human health risks. Table 2-3 presents 

the concentrations of the COCs remaining onsite following removal of the soil identified in Figure 2-7. To 

comply with USEPA guidance on the determination of human health risks, the COC concentrations 

remaining after excavation were calculated for antimony, lead, arsenic, and iron independently. To 

determine an acceptable risk for antimony the maximum remaining onsite antimony concentration 

following excavation and backfill is compared to the cleanup goals for antimony. To determine an 

acceptable risk for lead, the average of the remaining concentrations following excavation and backfill is 

compared ta the cleanup goals for lead. Lastly, to determine acceptable risk for arsenic and iron, the 95 

percent UCL of their concentrations that remain after excavation and backfill is calculated and compared 

to the cleanup goals for arsenic and iron. 

Based on the post-excavation concentrations presented in Table 2-3, the remaining concentrations of: 

Lead and antimony meet all residential cleanup goals, . Arsenic exceed the calculated human health risk cleanup level 

Arsenic exceed the IDEM default migration to groundwater level 

Arsenic is below the background value, 

Iron meet the residential human health risk cleanup level 

Because the arsenic post-excavation concentration is below background, further excavation of arsenic to 

below the calculated human health risk cleanup and migration to groundwater levels is not required. 

Therefore, the post-excavation surface and subsurface soil concentrations, as presented in Figure 2-7 are 

adequate to achieve acceptable human health risks at SWMU 12 Battery Dump Site. 

A similar approach was used to determine if remaining contaminant concentrations after excavation 

cause unacceptable ecological risks. Figure 2-8 presents the excavation limits associated with achieving 

070805iP 2-8 CTO F271 
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acceptable ecological risk levels that are outside the excavation limits associated with achieving 

acceptable human health risk. Table 2-4 presents the statistical data following the removal of the 

indicated locations in Figure 2-8. In order to determine whether the proposed soil excavation limits will 

reduce concentrations to levels that are protective of ecological receptors, screening criteria for plants, 

soil invertebrates, avian wildlife, and mammal wildlife were used for the COCs (antimony, arsenic, 

chromium, copper, lead, mercury, silver, tin, and zinc). These screening criteria are compared to the 

average post-excavation contaminant concentrations for each COC. In general, although concentrations 

of some COCs still remain above the screening criteria under post-excavation conditions, the average 

post-excavation concentrations over the relatively small area meet or only slightly exceed the screening 

criteria. 
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Sample Location Sample Number Date Sampled 
Depth Interval 

(fi bgs) 
Analysis 

VOCs I SVOCs I Exp. ( Metals I Mercury 



TABLE 2-1 

SUMMARY OF RFI SAMPLING 
SWMU 12 -BATTERY DUMP SITE 

NSWC CRANE 
CRANE, INDIANA 

PAGE 2 OF 2 

Exp. - Explosives 
fl bgs - Feet below ground surface 

SVOCs - semivolatile organic compounds 
SWMU - Solid Waste Management Unit 
VOCs - volatile organic compounds 

X - Indicates Parameters were analyzed for this sample 



TABLE 1-1 

SUMMARY OF DETECTED CONCENTRATIONS FOR CHEMICALS OF CONCERN 
SWMU I2 - BAnERY DUMP SITE 

NSWC CRANE 
CRANE, INDIANA 

PAGE I OF I 2  

1255140002 
125814 

20040813 

Sample Number 
Sample Localion 

Samole Oate 
Human Cleanup Goals 

Ecol~gical Screening 
Crileria 

12SS12W02 
12S812 

20040613 

12S8120204 
125812 

20Cd0813 

1255130002 
125813 

20Cd0813 

1258130204 
12S813 

20010613 

12S8130607 
125813 

20040813 



SUMMARY OF DETECTED CONCENTRATIONS FOR CHEMICALS OF CONCERN 
SWMU 1 2 -  EATTERY DUMP SITE 

NSWC CRANE 
CRANE, INDIANA 

PAGE 2 OF 12 

Sample Number 1258140204 1258140607 
Sample Laatran Heallh Cleanup Goals Ecological Screening 125814 128814 125815 125B15 125815 125818 l2SBl8  

Sample Dale Crileria 20040813 20040813 20040813 20040813 20040813 20040815 20040815 
oeplh lnlenal (ft bga) 2 - 4 leet 6 - 7 feet 0 - 2 feet 2 - 4 feel 6 - 7  

1 N C I N C I N C I N C  1 0 0 0 7 U  1 0 0 0 7 U  I 0.009 J 1 0008 J 1 0 0 1 4 J  1 0.007 UR 
SILVER '" I N& 1 5601NC142114 1 0 0 4 6 U  I 0.06 U I 0.08 U I 0 0 4 1 U  1 0 0 4 4 U  I 008  U I 0.04 U 
TIN "' NA [ N C I N C I N C I N C  I 0 2 6  I1 I 0 5 7  11 I I 
ZINC "I I NA 1 1601120146179 



TABLE 1.1 

SUMMARY OF DETECTED CONCENTRATIONS FOR CHEMICALS OF CONCERN 
SWMU 11 - BAmERY DUMP SITE 

NSWC CRANE 
CRANE, INDIANA 

PAGE 3 OF 12 

Chemicals of Concern (mglkg) 
I bhlTl."nl," i l l 1  I % < , < A " , < <  3 I I I I I " ,.,,,., -,. , " , ,  , 7 " , , , . <  

ARSENIC "" 0.39 13.91 10.2 

12SB200608 
Ecological Screening 

Sample Number 
Sample Location 

Sample Date 
Deplh lnlewal In bgs) 

MERCURY "' I NA I N C I N C I N C I N C  I 0008 J 1 0 0 3 4 J  I 1.0 J 1 0.032 J I 0008 J 1 0.011 J 

SILVER "' NA 1 5601 NC14.2114 I O M 2  U 1 0.042 U I 0.18 U 1 0.043 U I 0.04 U 1 0.041 U 

Human Heallh Cleanup 



TABLE 2-2 

SUMMARY OF DETECTED CONCENTRATIONS FOR CHEMICALS OF CONCERN 
SWMU I 2  - BATTERY DUMP SITE 

NSWC CRANE 
CRANE, INDIANA 

PAGE 4 OF 12 

Chemlcalr of Concern fmolkal 
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SUMMARY OF DETECTED CONCENTRATIONS FOR CHEMICALS OF CONCERN 
SWMU 11 - EAXERY DUMP SITE 

NSWC CRANE 
CRANE, INDIANA 

PAGE 5OF 12 

Human Heallh Cleanup Goals 
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SUMMARY OF DETECTED CONCENTRATIONS FOR CHEMICALS OF CONCERN 
SWMU I Z -  BATTERY DUMP SITE 

NSWC CRANE 
CRANE. INDIANA 

PAGE 6 OF I 2  

Sample Number 1258280405 1255290001 
125828 125829 

20051101 20051031 
4 - 5  0 - 1  



SUMMARY OF DETECTED CONCENTWTIONS FOR CHEMICALS OF CONCERN 
SWMU 12 - BAmERY DUMP SITE 

NSWC CRANE 
CRANE. INDIANA 

PAGE 7 OF 12 

Human Health Cleanup Goal 



SUMMARY OF DETECTED CONCENTRATIONS FOR CHEMICALS OF CONCERN 
SWMU 12 -BATTERY DUMP SITE 

NSWC CRANE 
CRANE. INDIANA 

PAGEBOF 11 



TABLE 1-1 

SUMMARY OF DETECTED CONCENTRATIONS FOR CHEMICALS OF CONCERN 
SWMU I Z -  BATTERY DUMP SITE 

NSWC CRANE 
CRANE, INDIANA 

PAGE 9 OF I1 

Chsmlcals or Concern imrrlkal 



SUMMARY OF DETECTED CONCENTRPITIONS FOR CHEMICALS OF CONCERN 
S W U  12 -BATTERY DUMP SITE 

NSWC CRANE 
CRANE, INDIANA 
PAGE 40 OF 12 

Sample Number 1255760002 1258760204 12S8760406 1258760606 1255760002 
Sample Location Human Health Cleanup 

Ecological Screening 125876 125876 125876 125876 
Sample Date Criteria 20061010 20061016 20061018 20061016 

Depth lnlerval (I! bgsl 0 - 2  2 - 4  4 - 6  6 - 6  



TABLE 1 - 2  

SUMMARY OF DETECTED CONCENTRATIONS FOR CHEMICALS OF CONCERN 
SWMU 1 1 .  BATTERY DUMP SITE 

NSWC CRANE 
CRANE, INDIANA 
PAGE 1 1  OF 1 2  

1258780204 
125678 

sample Dale 20061017 M061010 20061018 2W61010 20061018 70061010 
2 - 4  0 ~ 2  - -- - -- 



TABLE 2.2 

SUMMARY OF DETECTED CONCENTRATIONS FOR CHEMICALS OF CONCERN 
SWMU 1 2 -  B A n E R Y  DUMP SITE 

NSWC CPANE 
CMNE. INDIANA 
PAGE 11 OF 12 

MERCURY "' I NA 1 N C i N C i N C i N C  1 ... I ... I ... I ... 
SILVER "' NA I 5 6 0 1 N C f 4 2 i 1 4  1 0 185 I 00853 J I 0 0487 0 065 
TIN "' 1 NA I N C i N C f N C i N C  [ ... I ... I ... I ... 
ZINC "' NA 16Oi12014617Q 

(I1 Sample local~onr lhal require excavaflon and replacement with clean 611 lo achieve acceplable nsh la human receptors 
(21 Sample local~ons that require ercavaum and replacement u l h  clean 611 lo  achleve acceptable nsh to ecolag8tal receplorr 
(3) Human HeaIh COC Human Heallh Cleanup Goals ~ndlcale the lowest of cslculaled risk level far dlrecl conlact reported in the R F  (Oak Rldge Nallonai Laboratory Scieenlng 

Level for Iron) Ihe IDEM Olrnt  Cantacl concenlrsl~on ard ihe maximum background delecl~an 

(4) Ecolngcal COC Ecological screening crllerla are lhose presented in the ECO-SSLs prepared by the omte al Solid Water and Emergency Response The reported values 
represen1 rcreenlng levels tor planls i s o l  lnvertebreles i avian ivlidl8fe i mammal uldl8fe 

U Indicates that the cmpaund is not deleclcd allhe indicated deleciion limil 
J lndicales lhat the reported concentraiion a esllmaled 

NA No1 Applicable 
NC NO Cnleria 
--- Parameter not analyzed for this sample 

When m dala field, lndicates that cmcenlration exceeds a goal or screening crileria 



COMPARISON OF POST-EXCAVATION CONCENTRATIONS TO HUMAN HEALTH PROS 
SWMU 12 -BATTERY DUMP SITE 

NSWC CRANE 
CRANE, INDIANA 

1 - Because the post-excavation arsenic concentration is below background, excavation of arsenic to beiow PRG concentrations is not required. 

2 - USEPA Screening Level - Oak Ridge National Laboratory, Regional Screening Level for Chemical contaminants at Superfund Sites, September 
2008. 

IDEM - Indiana Department of Environmental Management 
mgtkg - milligrams per kilogram 



TABLE 2-4 

SUMMARY OF ECOLOGICAL EVALUATION 
SWMU 12 BAlTERY DUMP SITE 

NSWC CRANE 
CRANE. INDIANA 

I Ecological Screening Maximum Average Concentrations Following 
Parameters Background 

Criteria "' (mglkv) Detection (mglkg Proposed Removal Actlon (mq/kg) @I 

( 1 )  Ecological sell:-ina criteria are those presented in the ECO-SSLs prepared by the office of Solid Water and 
Emergency Response. The reported values represtent screening levels for plants I soil invertebrates I avian 
wildlife I mammal wildlite. 

(2) Values were calculated uslng 112 the method detection limits for samples with a non-detect 

(3) Values were calculated using the average background value as the anticipated parameter concentration in the 
backfill material used for the SWMU 12 Battery Dump Site 

NA Not available 
NC No criteria 
ND Not detected 

c o n c e n t r a t i o n  exceeds one or more of the indicated screening criteria 

The proposed excavation includes the removal of soil associated with the follow~ng list of samples: 
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2004 RFI Sample Locations 

1 Baltery Dump Site - Feet SWMU Boundary 

DRAWN BY DATE Tetra Tech NUS, Inc. CONTRACT NUMBER 
K. MOORE 1011 8/07 11 2G01573 

CHECKED BY DATE 2005 RFI SAMPI-ING LOCATIONS APPROVED BY DATE 

T. SMITH 03/09/09 - - 

COST/SCHEDULE AREA 
SWMU 12 - BATTERY DUMP SITE 
INTERIM MEASURES WORK PLAN APPROVED BY DATE 

NSWC CRANE 
- 

SCALE 
- 

CRANE, INDIANA 
FIGURE NO. REV 

AS NOTED FIGURE 2-2 0 



a Soil Sample Locations (Previous RFI Activity) 

- 2005 RFI Sample Locations 

SWMU Boundary - Feet Battery Dump Site 

AS NOTED 

DRAWN BY DATE 
S. STROZ 03/06/09 

CHECKED BY DATE 

T. SMITH 03/06/09 
COSTISCHEDULE AREA 

NSWC CRANE 
CRANE, INDIANA 

FIGURE NO. 
FIGURE 2-3 

@) Tetra Tech NUS, Inc. 

2005 RFI SAMPLING LOCATIONS 
SWMU 12 - BATERY DUMP SITE 
INTERIM MEASURES WORK PLAN 

CONTRACT NUMBER 
11 2G01573 

APPROVED BY DATE 

- - 

APPROVED BY DATE 



Legend 

Soil Sample Locations (Previous RFI Activity) 

2006 RFI Sample Locations 

1 SWMU Boundary 
Battery Dump Site I 

AS NOTED 

DRAWN BY DATE 
S. STROZ 03/06/09 

CHECKED BY DATE 

T. SMITH 03/06/09 
COSTISCHEDULE AREA 

NWSC CRANE 
CRANE, INDIANA 

FIGURE NO. I FIGURE 2-4 

@ Tetra Tech NUS, Inc. 

2006 RFI SAMPLING LOCATIONS 
SWMU 12 - BATTERY DUMP SITE 
INTERIM MEASURES WORK PLAN 

CONTRACT NUMBER 
11 2601 573 

APPROVED BY DATE 

- - 

APPROVED BY DATE 



VOTE: 
h e  remval  of these locations win resulk 
n m o t a b l e  risks to human receotors. n Legend 

Locations Causing Unacceptable 
Human Health Risks (see note) 

I RFI Sample Locations 

0 SWMU Boundary 

0 Battery Dump Site 

DRAWN BY DATE 
S. STROZ 03/06/09 

CHECKED BY DATE 

T. SMITH 03/06109 
COSTISCHEDULE AREA 

SCALE 
AS NOTED 

Tetra Tech NUS. Ine. 

LOCATIONS CAUSING UNACCEPTBALE RISK 
TO HUMAN HEALTH (RESIDENTIAL DIRECT CONTACT) 

SWMU 12 - BA'TTERY DUMP SITE 
INTERIM MEASURES WORK PLAN 

NSWC CRANE 
CRANE, INDIANA 

CONTRACT NUMBER 
11 2601 573 

APPROVED BY DATE 

- - 

APPROVED BY DATE 

- - 
FIGURE NO. 

FIGURE 2-5 
REV 

0 



NOTE: 
The removal of the locations to a d e ~ l h  of 2 feet bas 
will result in acceptable risks to e c o ~ b ~ i c a ~  receptors. - I 

Locations Causing Unacceptable I Human Health and Ecoloaical Risks 1 " 

Q 
Additional Locations Causing 
Unacceptable Ecological Risks 

RFI Sample Locations 

7 SWMU Boundary 

Battery Dump Site I 

U W N  BY DATE @ Tetra Tech NUS. Inc. CONTRACT NUMBER 
STROZ 03106109 112G01573 

-IECKED BY DATE I LOCATIONS CAUSING UNACCEPTABLE (APPROVED BY DATE I 
SMITH 03/06/09 

COSTISCHEDULE AREA I ECOLOGICAL RISKS 
SWMU 12 - BAlTERY DUMP SITE 
INTERIM MEASURES WORK PLAN - 

SCALE NSWC CRANE 
- 

CRANE, INDIANA 
FIGURE NO. REV 

AS NOTED FIGURE 2-6 0 
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3.0 INTERIM MEASURES WORK PLAN 

The intent of this IMWP is to remove surface and subsurface soil at the SWMU 12 Battery Dump Site that 

contains COCs at concentrations resulting in unacceptable risks to human health or ecological receptors. 

The remainder of this pian describes the remedial activities and soil volumes, to be removed to satisfy 

human and ecological risk reduction requirements in SWMU 12 Battery Dump Site surface and 

subsurface soil. 

The following table presents the PRGs for SWMU 12 Battery Dump Site required to estabiish acceptable 

human health and ecological risk. 

3.1 DESCRIPTION OF THE INTERIM MEASURES 

The IMWP specifies the removal of contaminated surface and subsurface soil within the limits of the 

SWMU 12 Battery Dump Site that has been identified as containing COCs at concentrations that result in 

unacceptable human health or ecological risks. The excavation volumes presented in this IMWP are in- 

place estimates; in an unconsolidated state, it is expected that these volumes will increase based on an 

expansion factor of 5 to 10 percent. 

A work assignment responsibility chart (Table 3-1) identifies the responsibilities of the Environmental 

Multiple Award Contract (EMAC) contractor, NSWC Crane, and Tt in the implementation of this IMWP. 

Specifically, the IMWP consists of the following major components: 
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Surface Soil Excavation - T o  achieve acceptable human health and ecological risks at the SWMU 12 

Battery Dump Site. 13 sample locations must be removed. The designated area that includes the 

surface soil at these 13 locations will be excavated, characterized for disposal purposes, and 

transported and disposed off site at an approved facility. The required surface soil excavation area is 

identified on Figure 3-1. Figure 3-1 also identifies potential limits of excavation. The actual limit of 

excavation will be based on verification sampling 

Subsurface Soil Excavation - To achieve acceptable human health risks at the SWMU 12 Battery 

Dump Site, one subsurface soil sample must be removed. Designated subsurface soil at this location 

will be excavated, characterized for disposal purposes, and transported and disposed off site at an 

approved facility. The subsurface soil excavation area is identified on Figure 3-1. Although potential 

excavation limits for subsurface soil excavation are not identified on Figure 3-1 the actual subsurface 

excavation limits will depend on verification sampling performed following the removal of the 

subsurface soil identified on Figure 3-1. 

Dewatering of Excavated Soil - All efforts will be made to avoid excavating in the rain. All 

excavations and excavated soils will be covered with plastic sheeting during rain events. However, in 
*"-. 

the event that excavated soil is saturated with groundwater or becomes saturated with rainwater, the 

excavated soil will be dewatered prior to offsite disposal to meet transportation and disposal 

requirements. The water drained from the stockpiled soil during dewatering will be containerized. 

filtered, and characterized. The EMAC contractor will arrange for off-site disposal or treatment of 

containerized water and filters. The volume of water collected through dewatering is not expected to 

be significant unless excavationlremoval Is performed during periods of heavy rain. 

Verification Sampling and Analysis - Following the excavationlremoval of identified surface and 

subsurface soil, the exposed surfaces of the excavation areas will be sampled to verify contaminant 

removal. The Contracting Officer may require additional excavation based on the analytical results of 

verification sampling. In addition, at the completion of this IMWP and following the removal of the 

support facilities (e.g., dewatering pad, access road, decontamination pad, and material storage 

area), the Contracting Officer will require verification samples to confirm that the lining systems of the 

support facilities did not fail during implementation of this IMWP. if it is determined that the lining 

system under any of the support facilities did fail, potentially resulting in the contamination of the soil 

below a support facility, the EMAC contractor will be required to remove that contamination at their 

own expense. Section 5.0 presents verification sampling and analysis procedures. Because the 

verification sampling process consists of collecting samples, shipping samples to the laboratory, 
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laboratory analysis time, and receiving preliminary analytical results from the laboratory, this process 

can take up to 5 working days. 

Off-Site Disposal of Soils - Excavated soil will be disposed off site based on characterization 

sampling, including TCLP analysis. Based on the concentrations found in-situ, it is likely that some 

soil may require disposal as hazardous material. Characterization sampling is the responsibility of 

the EMAC contractor. Prior to excavation the EMAC Contractor's selected disposal facility must be 

approved by the Contracting Officer. 

Backfilling and Restoration -After verification that the contaminated surface and subsurface soil has 

been removed, and after receiving approval from the Contracting Officer, the excavated areas will be 

backfilled and regraded to match pre-construction grades and surrounding surfaces. In addition, the 

backfilled areas will be restored to pre-construction surface conditions using permanent stabilization 

practices that include vegetation. 

Detailed Characterization Sampling Plan - The EMAC contractor will prepare a characterization 

sampling plan as indicated in Table 3-1. This plan must describe sampling procedures for collection 

of soil and wastewater characterization samples. The sampling procedures and analytical methods 

must comply with acceptable methods and must comply with the requirements of the approved waste 

disposal facility. The EMAC contractor will also provide these waste characterization procedures to 

Tt for inclusion into the SWMU 12 Battery Dump Site Sampling and Analysis Plan (SAP). 

3.2 PERFORMANCE STANDARDS 

Performance standards for the IMWP are presented in the following sections, 

3.2.1 Surface Soil Excavation 

All SWMU 12 Battery Dump Site surface soil that is identified as having COCs at concentrations that 

result in unacceptable risks lo human or ecological receptors will be removed, characterized, and 

disposed at a Contracting Officer approved, offsite hazardous or non-hazardous waste disposal 

facility(ies). Any root material found during excavation will be disposed in the same manner as the 

contaminated soil that surrounds the roots. The excavated soil and root material will be placed on a 

material handling pad located adjacent to the excavation area or at a central location. The material 

handling pad will be constructed in accordance with Section 3.2.1 1. Alternatively, excavated soil and root 

material may be placed directly in roll-off boxes or other approved containers located adjacent to the 

070805/P 3-3 CTO F271 
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excavation area or in a central location. When transporting soil and roots, appropriate measures such as 

lining the roll-off boxes or containers or providing sealed tailgates must be used to prevent loss of stored 

material during transportation. All excavated soil and root material will remain on the site and covered 

until waste characterization has been completed. Waste characterization is the responsibility of the 

EMAC contractor. If characterization of the proposed excavation can be acquired from the disposal 

facility(ies) prior to excavation, excavated soil can be directly loaded into trucks for transportation and 

offsite disposal. 

The planned surface soil excavation (0 to 2 feet bgs) area is identified on Figure 3-1. The required 

excavation area includes approximately 245 cubic yards (cy) of soil. Based on lead concentrations, it is 

assumed that a portion of this soil will be a characteristic hazardous waste. However, TCLP analysis will 

be required to verify this. Northing and easting coordinates for the surface soil excavation area nodes are 

provided in Table 3-2. The estimated surface soil excavation volume is based on the area of the 

excavation and a 2-foot excavation depth, with no sloping of the excavation sides. The excavation will be 

covered with plastic sheeting until backfilled. Volume calculations are provided in Appendix B and 

summarized below: 

1 Reported volume is expected to be Non-Hazardous; EMAC Contractor must verify this through 
TCLP testing prior to offsite disposal. 

2 The weight is based on an assumed unit weight of 1.485 tons per cubic yard. 

rra 
Surface Soil Excavation 

Physical features outside the limits of excavation will not be removed during the excavation of surface 

soil. Physical features include fencing, designated trees, and bituminous concrete paved roads. The 

NSWC Crane Officer in Charge of Construction (OICC) will clearly identify the physical features that are 

not to be removed or disturbed prior to implementation of this IMWP. The volume estimates presented in 

this IMWP assume that these physical features remain in place. 

Excavation Area 

Surface Soil 

Sediment that accumulates in the erosion and sediment control devices (see Section 4.0) prior to 

verification that all contaminated soil has been removed from the associated surface soil excavation area 

will be disposed off site along with the excavated contaminated soil. Following verification of contaminant 

removal, sediment that accumulates in the erosion and sediment control devices will be placed in the 4 
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4,145 square 
feet (sf) 

Depth of 
Excavation 

feet bgs 

Volume 
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excavation as backfill material or spread across the disturbed ground surface of the associated soil 

excavation area. 

3.2.2 Subsurface Soil Excavation 

All SWMU 12 Battery Dump Site subsurface soil that is identified as having COCs at concentrations that 

result in unacceptable risks to ecological and human receptors will be removed, characterized, and 

disposed at a Contracting Officer approved off site disposal facility. Any root material found during 

excavation will be disposed in the same manner as the contaminated soil that surrounds the roots. The 

excavated soil and root material will be placed on a material handling pad located adjacent to the 

excavation area or at a central location. The material handling pad will be constructed in accordance with 

Section 3.2.1 1. Alternatively, excavated soil and root material may be placed in roll-off boxes or other 

approved containers placed adjacent to the excavation area or in a central location. When transporting 

soil and roots, appropriate measures such as lining the roll-off boxes or containers or providing sealed 

tailgates must be used to prevent loss of stored material during transportation. All excavated soil and root 

material will remain on site and covered until waste characterization has been completed. Waste 

characterization is the responsibility of the EMAC contractor. If characterization of the proposed 

excavation can be acquired from the disposal facility(ies) prior to excavation, excavated soil can be 

directly loaded into trucks for transportation and offsite disposal. 

The planned subsurface soil excavation (2 to 6 feet bgs) area is identified on Figure 3-1. The excavation 

area includes approximately 22 cy of soil. Based on lead concentrations, it is assumed that a portion of 

this material will be a characteristic hazardous waste. However, TCLP analysis will be required to verify 

this. Northing and easting coordinates for the subsurface soil excavation area nodes are provided in 

Table 3-2. The €MAC is required to create a safe and stable excavation. The excavation will be covered 

with plastic sheeting until backfilled. Excavation volume calculations are provided in Appendix B and 

summarized below. 

Subsurface Soil Excavation J 

1 Reported volume is expected to be Non-Hazardous; EMAC Contractor must verify this through 
TCLP testing prior to offsite disposal. 

2 The weight is based on an assumed unit weight of 1.485 tons per cubic yard. 

Excavation Area 

Subsurface Soil 

Area 

100 sf 

Total Subsurface Soil to  be Excavated 

Depth of 
Excavation 

2 to 6 feet bgs 

15 cy 23 tons 

Volume 

15 cy(') 

Weight(') ~ 
23 tons 
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Physical features outside the limits of excavation will not be removed during the excavation of subsurface 

soil. Physical features include fencing, designated trees, and bituminous concrete paved roads. The 

NSWC OlCC will clearly identify the physical features that are not to be removed or disturbed prior to 

implementation of this IMWP. The volume estimates presented in this IMWP assume that these physical 

features remain in place. 

Sediment that accumulates in the erosion and sediment control devices (see Section 4.0) prior to 

verification that all contaminated soil has been removed from the associated subsurface soil excavation 

area will be disposed off site along with the excavated contaminated subsurface soil. Following 

verification of contaminant removal, sediment that accumulates in the erosion and sediment control 

devices will be placed in the excavation as backfill material or spread across the disturbed ground surface 

of the associated soil excavation area. 

3.2.3 Dewaterinq 

It is not anticipated that excavated soil will require dewatering. However, in the event that excavation 

requires the removal of saturated soil, dewatering of the soil will be required prior to transportation and 
L9 

off-site disposal. Excavated soil that requires dewatering will be dewatered adjacent to the excavation 

area. This material will be placed on a material handling pad at a lift thickness no greater than 3 feet and 

allowed to drain by gravity. The material handling pad will be constructed in accordance with Section 

3.2.1 1. Following dewatering, the EMAC contractor will collect the required soil disposal characterization 

samples (including moisture content), and if required, the EMAC contractor will mix the soil on the 

material handling pad to promote additional dewatering. It is estimated that following the second day of 

dewatering, the moisture content of the soil will have been sufficiently reduced and the soil will not require 

the addition of an absorbent agent to be suitable for transportation and disposal. 

Water that has drained from the staged soil lifts and collected within the material handling pad, along with 

any standing water removed from excavations, will be containerized for characterization prior to off-site 

disposal or treatment. 

Dewatering will be kept to a minimum by covering all excavations and all stockpiled and containerized soil 

with plastic sheeting. 
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3.2.4 Sam~l ina and Analvsis 

Verification samples will be collected from the excavation floors and sidewalls to confirm the removal of 

COCs at concentrations that result in unacceptable human health or ecological risk. The collection of 

verification samples will be performed by Tt in accordance with the SAP. Additionally, the EMAC 

Contractor will be required to assist in the collection of the verification samples by using their 

decontaminated excavation equipment for verification sample soil retrieval. To guide excavation 

activities, these samples will be field tested with XRF (Tt personnel will follow XRF sampling and analysis 

procedures presented in the SAP). XRF sample results will be reviewed by the Navy along with historic 

correlation information between XRF and fixed base laboratory results to determine whether additional 

excavation is necessary or if the verification sample should be sent to a fixed-base laboratory for final 

determination of remaining COC concentrations. In addition to the collection of verification samples from 

the excavations, verification samples will be collected from the surface soil below the decontamination 

pad, material handling pad, gravel construction entrance, and any other support facility constructed by the 

EMAC Contractor. Although not required, the EMAC Contractor may want to collect samples from these 

proposed support facilities areas for comparison with support facilities verification samples. Verification 

sampling and analysis procedures and acceptable COC concentrations are provided in the SAP. Based 

on historic removal actions, the EMAC Contractor can expect a 5 business day delay between verification 

sample collection and availability of fix-based laboratory analytical results. While awaiting the results of 

verification samples, exposed soil must be covered with plastic sheeting. 

Excavated soil will be sampled and analyzed for waste disposal characterization per the approved 

characterization sampling plan provided by the EMAC contractor and in accordance with the methods 

required by the NSWC Crane-approved waste disposal facility. Waste characterization is the 

responsibility of the EMAC contractor. The soil will be sampled following the dewatering process, if 

dewatering is required. Any root material found during excavation will be disposed in the same manner 

as the contaminated soil that surrounds the roots. To prevent loss of material stored in containers or 

trucks, measures such as lining and covering containers and trucks or providing sealed tailgates on 

trucks will be implemented. The EMAC contractor is responsible for satisfying all transportation and 

disposal requirements (solid and liquid) and providing Tt with all disposal facility sampling requirements 

including (but not limited to) disposal facility name, contact information (including permit number), waste 

profile, and responsible parties. This information will then be incorporated into the SAP. The following is 

a summary of the in-place volumes expected to be disposed off site. 
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Final disposal volumes and hazard classification will depend on the results of the verification sample 

analysis and the TCLP analysis. 

Location 

SWMU 12 Battery Dump Site Surface Soil 

SWMU 12 Battery Dump Site Subsurface Soil 

Total Volume Disposed Off Site 

3.2.6 Backfillinq 

Excavation areas will be backfilled to pre-construction grades. Plastic sheeting will be removed from the 

excavation prior to backfilling unless otherwise directed. The backfill soil obtained from an off-site borrow 

source will have properties similar to the native SWMU 12 Banery Dump Site soil. The backiill soil will 

come from a source where due diligence shows no evidence of a release of a regulated substance has 

occurred (i.e., clean fill). A certification must be provided regarding the origin of the clean fill, including a 

statement that, to the best of the provider's knowledge, the backfill soil has not been contaminated 
4 

through the release of regulated substances. The backiill soil will be subject to analytical testing to 

assure that the material satisfies the following requirements: 

Non- 
Hazardous 
(Volume) 

307 cy 

15 cy 

322 cy 

Total Petroleum Hydrocarbon (TPH), diesel range organics (DRO). USEPA Method SW-846 8015M 

DRO - less than 1 mglkg. 

Non- 
Hazardous 
(Weight) 

456 ton 

23 ton 

479 ton 

TPH, gasoline range organics (GRO), USEPA Method SW-846 8015M GRO - less than 1 mgkg. 

Total Aroclors (Total PCBs). USEPA Method SW-846 8082 - less than 1 mgkg. 

. Sum of benzene, toluene, ethylbenzene, and xylenes, USEPA Method SW-846 503018021 - less than 

1 mgkg. 

Characteristic waste determination (ignitability, corrosivity, reactivity, and toxicity). USEPA Method 

SW-846 131 1 -shall not fail the test for characteristic waste. 

Antimony. USEPA Method SW-846 60106 or 6020 -less than 0.27 mgkg. 

Arsenic. USEPA Method SW-846 6010 or 6020 - less than 0.39 mgkg. 
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Chromium, USEPA Method SW-846 6010% or 6020 -less than 26 mglkg 

Copper, USEPA Method SW-846 60108 or 6020 -less than 28 mglkg. 

Iron, USEPA Method SW-846 60108 or 6020 - less than 23,500 mglkg. 

Lead, USEPA Method SW-846 601 08 or 6020 - less than 11 mglkg. 

. Mercury, USEPA Method SW-846 7471A or 6020 -less than 0.5 mglkg. 

Silver, USEPA Method SW-846 6010% or 6020 - less than 4.2 mglkg. 

Tin, USEPA Method SW-846 60108 or 6020 - less than 1 mglkg. 

. Zinc, USEPA Method SW-846 60108 -less than 46 mglkg. 

Based on the Restoration Plan (Figure 3-2), two types of backfill material are required for site restoration. 

common fill and topsoil. The physical characteristics required for each type of backfill material are 

described below. 

Common Fill - Common fill will be used to backfill all excavation areas to a depth of 6 inches below final 

grade. This material will be placed into the excavation in I-foot-thick lifts and compacted by track-walking 

across 100 percent of the backfilled area with track-type equipment. When backfilling at depths greater 

than 2 feet bgs, compaction can be performed using the bucket of an excavator or hand-tamping 

equipment. Common fill will meet the following physical characteristics: 

American Society for Testing and Materials (ASTM) D 2487, group symbols GW, GP, GM. SW, SP, 

or SM . ASTM D 4318, liquid limit, 35 maximum . ASTM D 4318, plasticity index, 12 maximum . Maximum of 25 percent by weight passing ASTM D 1140, No. 200 sieve 

Maximum   article size of 1 inch 



NSWC Crane 
SWMU 12 Battery Dump Site IMWP 

Revision: 1 
Date: July 2009 

Section: 3 
Page 10of 16 , ~ *  

M- The uppermost 6 inches of backfill used to establish final grades will be medium-textured loam 

suitable for establishing vegetation, 

3.2.7 Restoration 

To restore the excavation areas, backfilling will be performed to re-establish pre-construction grades 

using common fill and topsoil as indicated in Section 3.2.6. Based on the volumes excavated from the 

SWMU 12 Battery Dump Site, the estimated in-place volumes of backfill material required are as follows: 

Commonfill 242 cy 

Topsoil 80 cy 

Reported volumes will increase if verification sampling requires additional excavation 

Following backfilling, the entire limits of disturbance will be restored and stabilized using permanent 

stabilization practices. Restoration will consist of surface preparation, fertilizing, seeding, and mulching, 

across the entire limits of disturbance (Figure 3-2). Procedures for seeding and associated activities 

(fertilizing and mulching) are presented in detail in Section 4.4. ,A,.. 

3.2.8 Erosion and Sediment Control 

Before excavation activities begin, erosion and sediment controls will be established to prevent impacts to 

surface water downgradient of the disturbance areas, namely drainage channels and the unnamed 

streams and tributaries that discharge to Turkey Creek (see Section 4.0). During excavation, backfilling, 

and restoration operations and until vegetation is established, the erosion and sediment controls will be 

regularly inspected and maintained. Erosion and sediment control requirements to be complied with 

during IMWP implementation include those presented in the Indiana Handbook for Erosion Control in 

Developing Areas (IDEM. 1992). 

3.2.9 Gravel Construction Entrance 

Ingress to and egress from the disturbed areas will be controlled using a gravel construction entrance, 

which is described in detail in Section 4.0. The gravel construction entrance placement requirements 

may result in the use of temporary access trails. If this is the case, the €MAC contractor will be required 

to have a gravel construction entrance at the end of each temporary access trail that connects to NSWC 

Crane facility roads or parking areas, regardless of whether these areas are paved. 
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3.2.10 Decontamination Pad 

A temporary decontamination pad will be set up to clean equipment used to excavate, load, and transport 

contaminated soil. The pad will be sized to accommodate all the equipment to be used at the site and will 

be constructed in a manner that contains all the contaminated materials removed from equipment and the 

liquids used to clean the equipment. Contaminated materials removed from the equipment will be 

disposed off site with the excavated soil. Wash water will be filtered, containerized, and characterized for 

offsite disposal or treatment. Additional decontamination pad requirements are presented in Section 4.5. 

Care will be taken to keep off-road transport equipment clean to minimize the spread of contaminated soil 

to areas adjacent to the excavations or the temporary access trails. Any soil removal from these areas 

and the associated disposal and restoration costs will be the responsibility of the €MAC contractor. 

3.2.11 Material Handlinq Pad 

A temporary material handling pad will be constructed to hold, and dewater if necessary, all excavated 

soil. The material handling pad will be sized to accommodate excavated soil and loading equipment as 

necessary. The material handling pad will be constructed in such a manner that it will retain all materials 

and allow the water that drains by gravity from the soil to be collected in a sump. At a minimum, the 

material handling pad will be constructed of an 20-mil-thick polyethylene geomembrane overlain by a 

gravel drainage layer. During rain events and downtime, stockpiled materials within the material handling 

pad must be covered with a minimum 8-mil-thick polyethylene geomembrane to prevent movement of 

material to surrounding areas and to minimize the collection of additional water. The geomembrane 

cover will be secured daily using sandbags and rope or equivalent methods. The material handling pad 

must be constructed so that water discharges to a containment system. Prior to off-site disposal, the 

containerized water will be filtered and characterization sample(s) will be collected. 

3.2.12 Clearinq 

Clearing will be performed only within the limits of excavation shown on Figure 3-1. Clearing activities will 

be kept to a minimum to minimize impacts to natural habitat. Cleared vegetation will be chipped and 

disposed off site. Standing trees will not be removed between April 15 and September 15 to comply with 

Indiana bat regulations, which are further addressed in Section 3.5.3, unless approval is granted by the 

NSWC Crane Natural Resources Office. Prior to initiating clearing activities, the €MAC contractor will 

meet with the NWSC Crane Biologist to define the clearing activities and receive approval to proceed. 

Additionally, minor tree clearing (e.g., small areas of non-habitat value trees) must be approved by the 

NSWC Crane Natural Resources Office. 
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3.3 SEQUENCE OF IMWP IMPLEMENTATION 

The following generalized sequence of construction activities is subject to change based on the EMAC 

contractor's Work Plan: 

1. Hold a pre-IMWP implementation meeting with the OICC, Contracting Officer, EMAC contractor, and 

Tt representative, at a minimum. The EMAC contractor must provide a minimum of 7 days notice to 

OICC and Tt prior to the pre-IMWP implementation meeting. 

2. Inspect the SWMU 12 Battery Dump Site to verify existing site conditions and overhead and 

underground utility locations and obtain all required permits as detailed in Table 3-1. The EMAC 

contractor must provide a minimum of 7 days notice to OICC and Tt prior to the start of construction 

activities. 

3. Install perimeter controls for the gravel construction entrance, and construct the gravel construction 

entrance. Install the remaining perimeter controls as indicated in the Erosion and Sediment Control 

Plan (Section 4.0). 

4. Clear areas for support features including, but not limited to, the decontamination pad, material 

handling pad, and materials storage area. Construct the support features. 

5. Install utility protection systems as required 

6. Excavatelremove surface and subsurface soil from the defined limits of excavation. Place excavated 

soil in the material handling pad to dewater by gravity (if necessary) and for characterization. 

Following dewatering (if necessary), collect disposal characterization samples. Following disposal 

characterization, load and transport soil to the NSWC Crane-approved off-site disposal facility. 

During excavation, maintain erosion and sediment controls. 

7. Following excavation, collect verification samples (Tt) as identified in Section 5.0 of this IMWP. 

Perform additional excavation (Implementation Sequence Item No. 6) if required by the Contracting 

Officer. Following verification that all contaminated soil is removed, restore the excavation areas as 

required. 

8. Following transportation and d~sposal of all excavated soil, remove the material handling pad and 

decontamination pad, and collect verificat~on samples from within the footprint of the support facilities 

O ~ O ~ O ~ I P  3-12 CTO ~ 2 7 1  
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and from the temporary access trails as described in Section 5.0. Following verification that the 

temporary access trails and the ground below the support features were not impacted by construction 

activities, regrade as necessary and establish permanent stabilization. 

9. Following permanent stabilization of all disturbed areas, and with the approval of the OICC, remove 

all remaining perimeter controls and immediately stabilize all remaining disturbed areas. 

3.4 STORMWATER CONTROLS 

The SWMU 12 Battery Dump Site ground surface hydrology, grading, and cover will not be altered due to 

IMWP implementation activities. Because pre- and post-construction runoff from the limits of disturbance 

will be the same, permanent stormwater detention capacity is not required, and pre- and post- 

construction storm water runoff calculations were not prepared. 

The disturbed area will be approximately 0.5 acre in size; therefore, an IDEM Storm Water General 

Permit is not required (stormwater permits are required for disturbances greater than 1 acre). 

Additionally, because the IM activities do not include working in and around a water course, the IDEM 401 

Permit and Department of Natural Resources (DNR) Construction in Floodway Permit are not required 

(refer to Table 3-1). IMWP implementation activities will require the use of best management practices for 

erosion and sediment control and stormwater pollution prevention as described in Section 4.0. 

3.5 OTHER IMWP IMPLEMENTATION REQUIREMENTS 

3.5.1 Utilities 

The EMAC contractor is responsible for obtaining utility locations and adequately protecting any utilities 

located in the active work areas before any earth-disturbing activities begin. The EMAC contractor will 

provide appropriate temporary support or by-passes for any identified utility within the limits of 

disturbance during excavation as indicated in Section 3.2 (prior to installation, the proposed temporary 

support systems or by-passes must be approved by the OICC). To provide the EMAC contractor with the 

most up to date information on utility locations Tt has requested a utility location through Indiana 

Underground Plant Protection Services. This information will be provided in the final version of this 

document. 
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3.5.2 Groundwater Monitorinq Wells 

There are no existing groundwater monitoring wells located within the limits of excavation or within the 

vicinity of construction activities. However, there are several groundwater monitoring wells located along 

the access roads associated with SWMU 12. The EMAC contractor will protect these groundwater 

monitoring wells during construction activities. The groundwater monitoring wells associated with SWMU 

12 are identified on Figure 2-1. 

3.5.3 Protection o f  Natural Resources 

Threatened and endangered species or species of special concern protected under lndiana or Federal 

regulations exist or may exist within the limits of the SWMU 12 Battery Dump Site and will, therefore, be 

protected. Protected bird species that may use the SWMU 12 Battery Dump Site as part of their home 

ranges include the bald eagle, osprey, sharp-shinned hawk, red-shouldered hawk, broad-winged hawk, 

black and white warbler, hooded warbler, and the worm-eating warbler (Halliburton NUS, 1992). Also, the 

lndiana bat, a federal endangered species, is known to forage at NSWC Crane. During the spring and 

summer, lndiana bats roost in trees and forage for insects primarily in riparian and upland forests. The 

most important characteristic of roost trees is thought to be structural-exfoliating bark with space for bats 

to roost between the bark and the bole of the tree. To a limited extent, tree cavities and crevices are also 

used for roosting. 

In 1997, NSWC Crane received a letter from the United States Fish and Wildlife Service (USFWS) stating 

that, in their opinion, NSWC Crane had an abundance of lndiana bat habitat and that any activity that 

would result in the clearing of woody vegetation may affect the lndiana bat and would require consultation 

under the Endangered Species Act (ESA). The USFWS recommended interim guidelines for protecting 

lndiana bats and their habitat from silvicultural activities, and these recommendations were immediately 

implemented by NSWC Crane under the timber management program. 

Because of the lndiana bat and its potential habitat, the cutting of trees at NSWC Crane is restricted to 

certain times during the year, and the cutting of shagbark hickory trees (potential lndiana bat habitat) is 

prohibited. A summary of lndiana bat-related restrictions prepared by the NSWC Crane Natural 

Resources Office (i.e.. "bat primer") is as follows: 

Woody vegetation that is 5 inches in diameter or greater at 4.5 feet above the ground surface may not 

be removed between April 15 and September 15. 
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Standing dead trees may not be removed between April 15 and September 15 

Timber harvesting may occur between September 15 and April 15 without a case-by-case 

consultation, provided the interim guidelines for silvicultural treatment issued to the NSWC Crane 

Natural Resources Office by the USFWS are followed. 

During emergency situations, necessary and prudent tree removal is allowed at all times without 

consultation. 

Tree removal from residential settings and industrial areas for safety reasons is allowed between 

September 15 and April 15 without further consultation. This includes tree trimming. 

Tree removal within 25 feet of ra~lroad tracks and within 50 feet of explosive storage and explosive 

operating buildings is allowed between September 15 and April 15 without further consultation. 

Brush clearing of woody vegetation less than 3 inches in diameter at 4.5 feet above the ground may 

occur at any time of the year without consultation. 

All other tree removal or clearing projects not covered above must be submitted to the USFWS for 

informal consultation on a case-by-case basis. 

As noted in Section 3.2.12, approval for minor tree clearing can be obtained from the NSWC Crane 

Natural Resources Office between April 15 and September 15. 

3.5.4 Traffic Control Plan 

Access to NSWC Crane is via four gates: the Main Gate referred to as the Bloomington Gate (Gate 

House No. 1) in the north, Burns City Gate (Gate House No. 2) in the west, Bedford Gate (Gate 

House No. 3) in the east, and Crane Gate (Gate House No. 4) in the northwest. NSWC Crane will be 

accessed by the EMAC contractor only through the Crane Gate. All vehicles will pass through the Crane 

Gate via the traffic routing plan shown on Figure 3-3. The EMAC contractor is not permitted to travel 

within restricted areas of the facility. All waste-hauling vehicles will be weighed upon arrival and at time of 

departure using the certified weight scale located at the Defense Reutilization and Marketing Office 

(DRMO) (Building 1940). The DRMO scale is operated during normal business hours, and weight tickets 

are available. The DRMO scale is the preferred scale for EMAC contractors' use. 
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3.5.5 EMAC Contractor Reauirements 

The EMAC contractor will be required to perform all IMWP implementation activities in accordance with 

the EMAC Basic Contract, NSWC Crane Contractor's Operations Manual (NSWC Crane, 2002), and 

supplemental specifications provided in Appendix C. 

The IWMP will be implemented by the EMAC contractor, NSWC Crane, and Tt, with work assignments as 

summarized in Table 3-1 

The EMAC contractor will be required to assist Tt with the collection of verification samples 

3.6 IMPLEMENTATION 

The EMAC contractor will coordinate all field work through the OlCC, 

IMWP implementation may be impacted by NSWC Crane activities and the facility's "Protective 

Measures." NSWC Crane will implement a corresponding set of "Protective Measures" based on the 

warnings provided by the Homeland Security Advisory System in the form of graduated "Threat 

Conditions." The EMAC contractor will be subject to any implemented "Protective Measures." 

The Navy will provide a full-time oversight representative during IMWP implementation. The EMAC 

contractor will provide a minimum of 7 days notification to the OlCC and the Navy's oversight 

representative prior to mobilization. 

The EMAC contractor will supply Tt with all required field notes and construction certifications, and any 

other documentation necessary to allow Tt to prepare the CTO Closure Report. 



TABLE 3-1 

WORK ASSIGNMENT RESPONSIBILITY CHART 
INTERIM MEASURES WORK PLAN SWMU 12 -BATTERY DUMP SITE 

NSWC CRANE 
CRANE, INDIANA 

1. In addition to the listed items, the EMAC contractor is required to perform all IMWP implementation activities in 
accordance with the EMAC Basic Contract. NSWC Crane Contractor's Operations Manual (NSWC Crane, 2002), 
and supplemental specifications provided in Appendix C. 

2. EMAC Contractor Work Plan includes, but is not limited to, an excavation and handling plan, waste management 
plan, environmental protection plan, erosion and sediment control plan, stormwater pollution prevention plan, 
characterization sampling plan, and transportation and disposal plan. 

3. EMAC contractor will participate in documenting environmental conditions before, during, and after 
implementation of the interim measures. 

4 EMAC contractor comp eles the perm 1 form hSWC Crare performs the LIII ly clearance 
5 EMAC contractor w11 f ~ r n  sn Items denllfea In Ine EMAC Bas c Contract. hSWC Crane Contractor's O~erar ons 

Manual, and the Supplemental Specifications provided in Appendix C. 
6. EMAC contractor will be responsible for the collection of characterization samples required for off-site disposal of 

excavated surface soils and sediments. Tetra Tech will collect verification samples from the excavation areas and 
from the surface soils below the support facilities following the removal of the support facilities. Tetra Tech will 
also collect verification samples from the temporary access trails. The EMAC contractor will need to coordinate 
and accommodate Tetra Tech sampling and field activities. 

7. EMAC Contractor will be responsible for collection, storage, characterization, and transportation to an off-site 
treatment and/or disposal facility per direction by NSWC Crane. 

8. EMAC Contractor will furnish items identified in the Supplemental Specifications provided in Appendix C. 

CTO - Contract Task Order NSWC - Naval Surface Warfare Center 
EMAC - Environmental Multiple Award Contract X - Indicates responsible party 
HERO - Hazards of Electromagnetic Radiation to Ordnance IMWP - Interim Measures Work Plan 



TABLE 3-2 

SOIL EXCAVATION NORTHING AND EASTING COORDINATES 
INTERIM MEASURES WORK PLAN SWMU 12 - E A T E R Y  DUMP SITE 

NSWC CRANE 
CRANE, INDIANA 

Note: Excavation nodes identified in this table for Initial Excavation will be 
located and flagged in the field by the EMAC contractor (see Table 3-1). The 
locations of the excavation nodes are subject to Navy approval prior to 
excavation. 







AS NOTED 

NSWC CRANE 
CRANE, INDIANA FIGURE NO. 

FIGURE 3-3 
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4.0 EROSION AND SEDIMENT CONTROL PLAN 

4.1 PURPOSE 

The purpose of this section is to provide the steps that will be taken to minimize and/or eliminate erosion 

and sedimentation during implementation of the IMWP at the SWMU 12 Battery Dump Site. The erosion 

and sediment control plan has been developed in accordance with the guidelines defined in the Indiana 

Handbook for Erosion Control in Developing Areas (Handbook) (IDEM. 1992). Relevant standards and 

specifications from the Handbook are included in this section and Appendix D. The erosion and sediment 

controi devices described in this section can be modified based on construction equipment and 

techniques presented in the EMAC contractor's Work Plan. Selected erosion and sediment control 

devices must be identified in the Erosion and Sediment Control Plan submitted with the EMAC 

contractor's Work Plan. After the Erosion and Sediment Control Plan is approved, no changes can be 

made without the approval of the OlCC and IDEM. 

4.2 EROSION AND SEDIMENT CONTROL REQUIREMENTS 

Erosion and sediment control measures are implemented to reduce or eliminate erosion and 

sedimentation of soil that would be detrimental to surface water quality. The SWMU 12 Battery Dump 

Site does not contain any drainage channels; however, surface water runoff from the site collects in the 

local drainage ditches located southwest and southeast of the site. The ditches lead to larger 

drainageways and gullies that flow down the western and eastern sides of the ridge to unnamed 

tributaries. These tributaries flow in the southwesterly direction and discharge to Turkey Creek. The 

locations at which the unnamed tributary discharges to Turkey Creek is located approximately 3,600 feet 

downstream of the SWMU 12 Battery Dump Site. 

IMWP implementation activities for the SWMU 12 Battery Dump Site consist of excavation and off-site 

disposal of contaminated surface and subsurface soil, backfilling the excavations, and restoration of 

disturbed areas. Because of site conditions, temporary access trails may need to be constructed to allow 

access to all excavation areas. 

Based on the type of field activities being implemented in the SWMU 12 Battery Dump Site IMWP, the 

proposed erosion and sediment control measures include the following: 

CTO F271 
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decontamination pad, and dewatering pad. The silt fence will provide a temporary sediment barrier 

and consist of synthetic filter fabric and wooden posts, 

Gravel Construction Entrance - Placed as controlled site entrance to reduce the amount of sediment 

transported by construction vehicles onto facility and public roads. 

Dust Control - Utilized to prevent the movement of airborne dust particles from exposed soil surfaces 

that may present human health hazards, traffic safety problems, or ecological impacts. 

Permanent Seeding - Utilized to establish permanent stabilization (perennial vegetation) on disturbed 

areas by planting seeds of native grasses. 

The construction, implementation, and maintenance of these erosion and sediment control devices will be 

in accordance with the Handbook. Figure 4-1 presents the proposed excavation areas along with the 

limits of disturbance and locations of the proposed erosion and sediment control devices. In the event 

that verification sample results require excavation expansion, erosion and sediment control features may 

need to be adjusted. Figure 4-2 presents typical details of the erosion and sediment control devices 

proposed for IMWP implementation (i.e., silt fence and gravel construction entrance). Permanent seeding 

is discussed in Section 4.4. Dust control will be addressed in the EMAC contractor's Work Plan. All 

erosion and sediment controls will remain in place until all upstream areas have been stabilized. 

Completion of stabilization will be determined by the OICC. 

4.3 INSPECTION AND MAINTENANCE OF EROSION AND SEDIMENT CONTROLS 

In general, all erosion and sediment control measures will be checked daily and after each runoff- 

producing rainfall event. Any required repairs will be made immediately. The following items will be 

checked during each inspection: 

Silt fence will be checked for undermining or deterioration of the fabric. Sediment will be removed 

when the level of sediment causes bulging or reaches one-half of the fabric height. 

. Gravel construction entrance will be maintained in conditions that will minimize tracking of sediment 

onto facility or public roads. 
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Seeded areas will be checked regularly to ensure that a good growth of vegetation is maintained, and 

these areas will be fertilized and reseeded, as needed 

. The fuel and lubricant materials storage area will be checked to ensure that stored containers are not 

leaking and that the lining system is functioning properly. 

All erosion and sediment control devices will be inspected and maintained until the OICC has formally 

accepted the permanent stabilization of the disturbed areas. The EMAC contractor will maintain a 

logbook of all erosion and sediment control device inspections and maintenance. This logbook will be 

available at the site at all times for inspection by NSWC Crane personnel and IDEM. 

4.4 SITE RESTORATION 

All areas disturbed by IMWP implementation activities (i.e.. excavation areas and support facility areas) 

will be restoredlstabilized using appropriate soil and permanent seeding. Activities to establish 

permanent stabilization will be implemented as soon as possible following the construction of final grades. 

Permanent vegetation activities include sitelseed bed preparation, seeding, and mulching of the restored 

excavation areas and the surface soil located under support facilities. 

The procedures and requirements for permanent seeding activities are presented in Section 3.12 of the 

Handbook. The seed mixture recommended for use at the SWMU 12 Battery Dump Site is a standard 

Indiana seed mixture for open and disturbed areas. The seed mixture includes perennial ryegrass and 

tall fescue. Planting rates and optimum soil pH for this mixture are presented in Exhibit 3.12-C of the 

Handbook (provided in Appendix D). Following seeding, the seeded areas will be covered with temporary 

erosion control matting (e.g., coconut fiber matting) to provide additional stabilization until vegetation is 

established. In the event that disturbed areas are brought to final grade outside of the optimal growlng 

season for the permanent seed mixture, the disturbed areas will be temporarily stabilized using a 

temporary seed mixture. The procedures and requirements for establishing temporary stabilization are 

presented in Section 3.11 of the Handbook. As indicated in the Handbook, erosion and sediment control 

devices will remain in place until permanent stabilization is established over the disturbed areas. Erosion 

and sediment control devices will not be removed by the EMAC contractor until directed by the OICC. 

Sections 3.11 through 3.15 (Temporary Seeding, Permanent Seeding, Dormant and Frost Seeding, and 

Mulching) of the Handbook are provided in Appendix D. 
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4.5 RESPONSE PROCEDURES FOR SPILL MITIGATION 

Potential non-stormwater discharges anticipated during IMWP implementation activities include wash 

water resulting from decontamination efforts associated with field equipment; spills from vehicle fueling, 

lubrication, and maintenance; and spills of fertilizers, laboratory chemicals used in sample collection, and 

other flammable substances. 

All decontamination wash water will be collected in a lined decontamination pad. All waters generated 

from decontamination and/or other washing activities will be collected, characterized, and transported to 

an approved off-site treatment facility. All vehicle fueling, lubrication, and maintenance will be performed 

utilizing drip pans or within the decontamination pad. Containers of detergents and vehicle maintenance 

fluids (e.g., oil, grease, antifreeze, hydraulic fluid, etc.) will be stored within an enclosed, lined, diked area 

along with equipment fuel, which will be stored in tanks. This area, referred to as the materials storage 

area, will be bermed and lined with a 60-mil low-density polyethylene (LDPE) geomembrane and will be 

sized to contain 110 percent of the volume of material stored within the area. A small sump or low point 

in the liner will be designed to serve as a collection and monitoring point for any leaks or spills from the 

containers stored within the materials storage area. When not in use, chemicals, paints, and other 

flammable substances will be stored in a flammable storage cabinet located within the EMAC contractor's 

equipment trailer. 

Good housekeeping procedures will be followed to reduce risks associated with construction materials 

and chemicals. These procedures include, but are not limited to, keeping materials in their original 

containers whenever possible, maintaining original labels and Material Safety Data Sheets (MSDSs), and 

using proper disposal methods for surplus materials. Accidental spills that may occur will be reported to 

the OlCC and Public Works Department Environmental (PWD EV), immediately contained as appropriate 

for the spilled medium (liquid or solid), and collected and containerized immediately after discovery of the 

spill to the satisfaction of the OlCC and PWD EV. Containerized material will be characterized for off-site 

transportation and disposal. The following spill mitigation equipment will be available on site during 

construction activities: 

Drip pans 

Oil-dry or similar compound 

Absorbent socks 

Shovels 

55-gallon drums or storage tank (for containerization) 

Labels for contents identification 
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Following spill cleanup, the cause of the spill will be investigated, and material storage and handling 

procedures will be reviewed and revised where appropriate. All spills will be reported to the PWD EV. 

The cleanup of the any spills or other chemical releases will be the responsibility of the EMAC contractor 

under the direction of the OICC. 
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5.0 VERIFICATION SAMPLING PLAN 

5.1 PURPOSE 

The purpose of this section is to present the two types of verification samples to be collected during and 

following implementation of the SWMU 12 Battery Dump Site IMWP. The two types of verificalion 

samples include the samples collected from within the excavation areas lo verify the removal of soil with 

COCs at concentrations causing unacceptable human health and ecological risks and the samples 

collected from surface soil located beneath the support facilities (i.e., decontamination pad, dewatering 

pad, material storage areas, construction entrance, and access tra~ls) to ensure that contamination was 

not spread during construction. The verification samples collected to confirm the removal of 

unacceptable contamination will be collected following excavation. The verification samples coilected to 

confirm that there were no contamination impacts to surface soil located below the footprints of the 

support facilities will be collected afler IMWP implementation is complete. This section also presents 

criteria and procedures used to evaluate verification sample data. Verification samples will be collected 

by Tt. The sampling procedures, sample locations, and fixed-base laboratory analytical methods will be 

addressed in the SAP (to be provided under separate cover). 

5.2 VERFlCATlON SAMPLING OF EXCAVATION AREAS 

IMWP implementation activities include the excavation and off-site disposal of surface and subsurface 

soil containing contaminants at concentrations causing unacceptable human health and ecological risks. 

These excavation areas are shown on Figure 3-1. Verification samples will be collected from the 

excavation floors and sidewalls to determine if all the IMWP soil cleanup goals have been reached. In 

general, as indicated in the SAP, excavation floor samples will be collected at a rate of one composite 

sample for every 1,000 sf of exposed surface area, with a minimum of one verification sample collected 

from each depth interval. Additionally, sidewall samples will be collected at a rate of one composite 

sample for every 25 linear feet of exposed sidewall, with a minimum of one sample collected from each 

directionally facing sidewall. The verification samples will be analyzed for the COCs, which are all metals. 

All of the verification samples collected will be composite samples. The following paragraphs describe 

the verification sampling procedures to be performed for each of the excavation area. 

So11 Excavation Areas - Verification samples will be collected from the excavation sidewalls and 

excavation floors shown on Figure 3-1 at the frequency indicated above. Based on the estimated 

extent of excavation at the SWMU 12 Battery Dump Site. 5 excavation floor samples will be coilected, 

and 19 excavation sidewall samples will be collected. Each verification sample will be a composite 

0708051P 5-1 CTO F271 
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sample made up of soil collected from six grab locations located within the designated verification 

sample area. The verification samples will be analyed for the COCs. The analytical results of the 

verification samples will be directly compared to the COC site cleanup goals. The following lable 

presents the COCs and site cleanup goals 

Arsenic 1 10.2 

Chromium 26 

Chemical of Concern 
Site Cleanup Goal 

(mglkg) 

Copper 
Iron 

Lead 

I Zinc 49 

28 

40,800 

400 

Mercury 

Silver - 
Tin 

In the event that verification sample results indicate that COC concentrations remaining in an 

excavated area still pose unacceptable human health or ecological risks (COC concentrations exceed 

site cleanup goals), the Navy may direct the €MAC contractor to extend the excavation in the 

appropriate direction(s). The extent of additional excavation will depend on the location and 

concentralions of the COCs that still pose risks to human or ecological receptors. Following the 

additional excavation effort, additional verification samples will be collected by Tt. Excavation 

2.1 

42 
10 

expansion may continue, at the discretion of the Contracting Officer, until all verification sample 

results indicate that all COC concentrations within the excavated area are less than the site cleanup 

goals. 

Suoport Facility Areas - The frequency of verification sampl~ng collected from the soil located beneath 

the support facilities afler IMWP implementation has been completed is the same as that for 

excavation floor sampling (one verification sample for every 1.000 square feet of area disturbed). 

Sidewall samples are not included in the support facility verificat~on sampling program because no 

excavation will occur at the support facility areas. Based on the anticipated footprints of the support 

facilities, it is estimated that 7 verification samples will be collected from the support facility areas 

(minimum of 1 sample from each support facility). The verification samples will be analyzed for the 

COCs listed above. In the event that a verificalion sample result exceeds the acceptable site cleanup 

levels, 6 inches of soil will be removed from the impacted support facility footprint (the support facility 
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footprint equals the actual footprint plus an additional 10 feet in all directions). Following the 

additional excavation activities, additional verification samples will be collected by Tt. Excavation 

expansion may continue until no unacceptable risks remain in surface soil at the site (COC 

concentrations less than the COC site cleanup goals). 

To minimize EMAC contractor downtime associated with waiting for sampling results from a fixed-base 

laboratory, verification samples will be analyzed for lead using XRF to guide the excavation. When the 

XRF sample results indicate that lead is below its cleanup goal, the sample will be sent to a fix-based 

laboratory for result confirmation. The fixed-base laboratory sample will be analyzed for the COCs listed 

above and the sample results will then be used to determine if excavation is complete. For scheduling 

purposes the EMAC contractor should be aware that the turn around time for the XRF sample results is 

I day. Meaning, samples collected on day I will be prepared and analyzed following the collection of all 

required samples and the results of these samples will be made available the morning of day 2. 

Additionally, the EMAC contractor should be aware that the turnaround time for fixed-base laboratory 

sample results is expected to take 4 to 5 working days, which includes time for sample shipment and 

results evaluation. 

In the event that fixed-base laboratory results exceed the site cleanup goals, the Navy may or may not 

direct the EMAC contractor to perform additional excavation. If the Navy directs the EMAC contractor to 

perform additional excavation, Tt will collect additional verification samples following that excavation and 

the analysis process will be repeated. 

5.3 SAMPLING LOCATIONS 

The numbers and locations of verification samples for the excavation areas and support facilities will be 

identified in SAP that will be provided under separate cover. 

CTO F271 
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U -Parameter no1 detected at identified cancentralion 
J - Reported concentration estimaled. 
R - Reporled cancentratan rejected. 
NA - Parameter not analyed for identilied sample. 
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Sample Interval (feet) & 2 - 4  I 0 - 2  I 2 - 4  1 6 - 7  - 2 - 4  I 6 - 7  I 

U - Parameter not detected at idenlifed cancentralion 
J - Reparled concentration esttrnated. 
R - Reported concehtration reiected. 
NA - Parr- '-r not analyzed lor identilied sample. 
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Sample Location 125812 125812 125813 
SampleNumber 12SS120002 12SB120204 12SS130002 12S8130204 12SB130607 1255140002 12S8140204 12SB140607 

Sample Date 08113104 08113104 0811 3104 08/13/04 08/13/04 08113104 
Sample interval (feet) 0 - 2  2 - 4  0 - 2  2 - 4 6 - 7  

U -Parameter not detected at ~dentilied concentration, 
J - Reported concentration estmated. 
R - Reponed concentration rejected. 
NA - Parameter not analyzed for identified sample. 
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U - Parameter not detected at ldentlfhed concentration 
J - Reported concentiation est~mated 
R - Reported concentralion rejected 
NA . Parar - -not  analyzed for identiled sample. 

Sample Location 
Sample Number 

Sample Date 
Sample Interval (feet) 

125812 
12SSt20002 

08113104 
0 - 2  

125814 
1255140002 

0811 3104 
0 - 2  

125812 
1258120204 

0811 3/04 
2 - 4  

125814 
1250140204 

0811 3104 
2 - 4  

125814 
1258140607 

0811 3104 
6 ~ 7 

125813 
1255130002 

0811 3104 
0 - 2 

125013 
1256130204 

0811 3104 
2 - 4  

125813 
1258130607 

0811 3104 
6 - 7 
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SWMU 12 -Battery Site IMWP 
NWSC Crane 
Page S o l  15 

U - Parameter not detected at idenlified concentration. 
J - Repofled concentration estimated. 
R -Reparted concenlrallon rejected. 
NA - Parameter not analyzed for ldentlfied sample. 

12SB14 
12SB140607 

0811 3104 
8 - 7  

0.25 U 
0.25 U 

Sample Lo~a t ion  
Sample Number 

Sample Date 
Sample Interval (feet) 

RDX 
TETRYL 
Herbicides (uglkg) 
HEXACHLOROPHENE 1 0.983 U 1 0 9 5 1 U  1 0.943 U I 0.956 U 1 0.968 U 1 0969 U / 0.954 U I 0982 U 
PENTACHLOROPHENOL I 052 U 1 0.503 U 1 0.499 U 0.506 U 1 0.513 U ] 0.513 U / 0 505 U I 0.52 U 

12SB12 
12SS120002 

08113104 
0 - 2  

0.25 U 
0.25 U 

125813 
125B130204 

0811 3104 
2 - 4  

0.25 U 
0.25 U 

12SB12 
12SB120204 

0811 3104 
2 - 4  

0.25 U 
0 2 5  U 

12SB13 
12SB130607 

0811 3104 
6 7  

0.25 U 

125013 
1255130002 

08113104 
0 - 2  

0.25 U 
0.25 U 

12SB14 
12SS140002 

08113104 
0 . 2  

025  U 

12SBi4 
12SB140204 

0811 3104 
2 ~ 4  

0.25 U 
025  U 1 0 2 5 U  0.25 U 



Table A-1 
2004 RFI Analytical Data 

SWMU 12 -Battery Site IMWP 
NWSC Crane 
Page 6 of 15 

U - Parameter not detecled at identilled concenlration 
J -Reported concentration estimated 
R - Reporled concentralion rejected. 
NA - Paramr*- not analyzed lor idenlified sample. 

Sample Location 
Semple Number 

Sample Date 
Sample Interval (feet) 

125815 
12SS150002 

08113104 
0 - 2  

128815 
12SB150204 

08113104 
2 - 4  

125815 12SBl8 125818 12SB18 
1258150601 1255180002 12SB180204 1258180608 

08113104 08115104 0811 5104 08115104 I L,.[ 6 ~ 8  ~ 6 - 7  



Table A-1 
2004 RFI Analytical Data 

SWMU 12 -Battery Site IMWP 
NWSC Crane 
Page 7 of 15 

Sample Location 12SB15 
SampleNumber 12SS150002 

Sample Date 08113104 
Sample Interval (leet) 

U - Parameter not detected at identified concentration 
J - Reponed concenlratlon estimated. 
R - Repoiled concenlralion rejected 
NA - Parameter not analyzed for identilied sample. 



Table A-1 
2004 RFI Analytical Data 

SWMU 12 - Banery Site IMWP 
NWSC Crane 
Page 8 of 15 

Sample Location 125815 125815 125815 125818 125818 125818 125819 125819 125820 
Sample Number 1255150002 1258150204 1258150607 1255180002 1258180204 

Sample Dale 08113104 08113104 08113104 0811 5104 0811 5104 0811 5104 0811 5104 0811 5104 0811 5104 
Sample Interval (feet) 0 - 2  2 - 4  6 - 7  0 - 2  2 ~ 4  6 - 8  

U - Parameter not detecled al deol~fied concentration. 
J - Reported concentration estimated 
R - Reponed concentration reiected. 
NA - Parameler not analyzed for identilied sample. 





Table A-1 
2004 RFI Analytical Data 

SWMU 12 -Bat tery  Site IMWP 
NWSC Crane 
Page 10 of 15 

Sample Location 125815 12SB15 
Sample Number 125S150002 1258150607 

Sample Date 08113104 08113104 
Sample Interval (feet) 6 - 7  

U - Pararneler not delecled a1 idenlfied concenlrafion. 

12SB18 125818 
12SS180002 1258180204 

0811 5/04 08115104 08115104 0811 5104 0811 5104 0811 5104 
0 - 2  2 - 4  6 8 0 - 2  

RDX I 0.25 U I 0.25 U I 0.25 U 1 0.25 U 
TETRYL 0.25 U 025 U 0.25 U 1 0.25 U 
Herbicides (uglkg) 
HEXACHLOROPHENE I 0.984 U I 0 956 U I 1 U 1 0.935 U 
PENTACHLOROPHENOL 0.521 U I 0.506 U 1 0.529 U 1 0.495 U 

0.25 U I 0.25 U I 0.25 U I 0.25 U 1 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 025 U 

0 925 U 1 0.967 U 1 0.947 U 1 0 9 1 8 U  ) 0 9 3 4 U  
049 U 0.512 U 1 0.501 U 1 0.486 U 1 0.495 U 



Table A-1 
2004 RFI Analytical Data 

SWMU 1 2 -  Battery Site IMWP 
NWSC Crane 
Page 11 of 15 

BROMOFORM I 0.92 U I 0.971U I 1.6 U I 1.04 U I 1.3 U I 0 .916U 
BROMOMETHANE 1 0.92 U 1 0 9 7 1 U  1 6  U 1.04 U 1.3 U 1 0 9 1 6 U  
CARBON DlSULFlDE 1 0.92 U 1 0 9 7 1 U  I 1.6 U 1 1.04 U I 1.3 U 1 0.918 U 

I n o i , , ,  i i I , 7 1 1  

Sample Location 
Sample Number 

Sample Date 
Sample Interval (feet) 

METHYL IODIDE 1 0.92 UJ 1 0.971 UJ 1 1.6 U 1.04 U I 1.3 U 1 0.918 U 
METHYL METHACRYLATE 1 0.92 U I 0.971 U 1 1.8 U 1.04 U 1.3 U 1 0 .918U 

I METHYLENE CHLORIDE 1 0 9 2 U J  1 0.971 UJ 1 1.6 UJ 1 2 J  I 2 J I 1 J  

U -Parameter not delected at dentilled concentraton 
J - Reponed concenlration estimated. 
R -Reported concentraton rejected. 
NA - Parameter no1 analyzed lor ident~fled sample. 

125820 
1258200204 

08115104 
2 - 4  

125820 
1258200608 

0811 5104 
6 ~ 8  

I25821 
1255210002 

09121104 
0 - 2  

125822 
I255220002 

09121104 
0 - 2  

125823 
1255230002 

09121104 
0 - 2  

125824 
I255240002 

09121104 
0 - 2  



Table A-1 
2004 RFI Analytical Data 

SWMU 12 -Battery Site IMWP 
NWSC Crane 
Page 12 01 15 

Sample Interval (leet)l 2 - 4  1 6 - 8  I 0 - 2  1 0 - 2  1 0 - 2  I 

U - Parameler not detected al idenlilied concentralion 
J - Reported concentration estimaled. 
R . Reparfed concentraton rejected. 
NA -Parar  -.not analyzed for idenlfied sample. 



Table A-I 
2004 RFI Analytical Dala 

SWMU 12 -Battery Site IMWP 
NWSC Crane 
Page 13 of 15 

U - Parameter not delected at idenlified concentralion 
J - Reported concentralion eslimated. 
R - Repaned concentration rejected. 
NA - Parameter not analyzed far idenlified sample. 

Sample Location 
Sample Number 

Sample Date 
Sample Interval (leet) 

125820 
1258200204 
08115104 
2-4 

125820 
I258200608 
0811 5104 
6 - 8  

125821 
1255210002 
0'3121104 
0-2 

125822 
1255220002 
0'312 1104 
0-2 

125823 
I255230002 
0'3121104 
0-2 

125824 
1255240002 
0'3121104 
0 - 2  



Table A-1 
2004 RFI Analytical Data 

SWMU 12 - Ba t lev  Site IMWP 
NWSC Crane 
Page 1401 15 ~ a ~ p ; e ; ~ t ~ r ~ ~ ~ ~ v y ~ s ~  1258200204 12SB200600 

1255210002 1255220002 12S5230002 1255240002 
Sample Date OW15104 08115104 09/21/04 09/21/04 09/21/04 0912 1104 

Sample Interval (feet) 2 - 4  6 - 8  0 - 2  0 - 2  0 - 2  0 - 2 

U - Parameter not detec:ed at identifled concentration. 
J - Reported concentration estlmaled. 
R - Reponed concentration rejected 
NA - P a r a r  - - n o t  analyzed for identilied sample. 
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Table A-2 
2005 RFI Anatytlcal Data 

SWMU 12 - Benery Site IMWP 
NWSC Crane 
Page 1 of 4 

Sample Location 
SarnpleNumber 

Sample Dale 
Sample Interval (feet) 

U - Parameter not detected at identified concentratian 
J - Reported concentralion estimated. 
R - Reported concentration rejected. 
NA - Paramelet not analyzed lor ldentified sample. 

SILVER 
SODIUM 
THALLiUM 
VANADIUM 
ZINC 

0 043 U 
170 U 
0.22 U 
28.3 J 
96.8 J 

125826 
1258260204 

11/01/05 
2 ~ 4  

125822 
1258220204 

11101105 
2 - 4 

125825 
1255250001 

10131105 
0 ~ 1  

125824 
1258240204 

11101105 
2 ~ 4  

0041 U 
208 U 
0 1 8  U 
18.9 J 
588  U 

125827 
1255270001 

10131105 
0 ~ 1  

125827 
12S8270103 

11101105 
1 - 3  

125825 
12S8250204 

11101105 
2 - 4  

0.9 
165 U 

0.27 U 
23.8 J 
5110 J 

125825 
1258250405 

11101105 
4 - 5  

0.045 U 
175 U 
0 2 9  U 
29.4 J 
35.5 J 

12SR26 
1255260001 

10131105 
0 I 

0.042 U 
182 J 

0.23 U 
16.6 J 
34.4 J 

1.8 
119 U 
0.26 U 

26 J 
23100 J 

0.044 U 
171 J 

0 2 3  U 
. 21.7 J 

40.9 J 

0.14 J 
3 4 5  U 
0 1 6  U 
23 J 

296 J 

0 044 U 
2 0 6  U 
0 1 5  U 
18.5 J 
16.2 J 



Table A-2 
2005 RFI Analytical Data 

SWMU 12 -Battery Site IMWP 
NWSC Crane 
Page 2 a1 4 

1258290204 1250290405 12SS300001 12S8300204 1258300405 
11101105 11101105 10131105 11101105 111Ol105 10131105 11101105 11101105 

Sample Interval (feet) 2 - 4  2 - 4  4 - 5  0 - 1  

U - Parameter not detecled at identled concentralion. 
J - Reponed concentration estimated. 
A - Aeponed eancenlrallon rejected. 
NA - Param?'-, not analyzed lor idenafied sample. 



Table A-2 
2005 RFI Analytical Data 

SWMU 1 2 -  Banery Site IMWP 
NWSC Crane 
Page 3 at 4 

Sample Interval (1eet)l 0.1  I 2 - 4  I 0 - 1  I 1 - 3  I 0 - 1  I 2 - 4  I 4 . 6  I 0 - 1  I 2 - 4  I 

U - Parameter not detected al ~dentified concentration. 
J - Reported concentration estimated 

SILVER 
SODiUM 
THALLIUM 
VANADIUM 
ZINC 

R . Reported concentration rejected. 
NA - Parameter not analyzed lor identltled sample. 

0 044 U 
64.3 U 
0.16 U 
19.9 J 
498 J 

0.044 U 
93.1 U 
0.18 U 
23.5 J 
131 J 

0 1 0  J 
53.6 U 
0.29 U 
35.3 J 
155 J 

0 044 U 
336  U 
0.76 U 
23.6 J 
8.7 J 

0.08 J 
652 U 
028 U 
35.7 J 
303 J 

0.04 U 
3.09 U 
0.24 U 
30.1 J 
255 J 

1.3 
556 J 
0.28 U 
30 J 

2340 J 

0 1 2  J 
659  U 
0.23 U 
26 J 

1080 J 

005 J 
71 5 U 
023  U 
20 J 

40.6 J 



Table A-2 
2005 RFI Analytical Data 

SWMU 12 - Battery Site IMWP 
NWSC Crane 
Page 4 of 4 

Inorganics (rngPng) 
ALUMINUM I 23500 I 13200 1 10500 1 12500 I 9530 I 18800 1 18400J  1 11OOOJ I 12800 
ANTlMONY 4.2 J 1 0.42 U 1.2 U 0 2 2  U 1 1  U 0 2 7  U 1.9 J I .. . . . 1 5  J .. . 0 1 5  U . 

Sample Location 125835 125837 
1255370001 

Sample Date 10/31105 10131105 
Sample Interval (feet) 0 - 1  

SODIUM I 199 U 1 2 1 6 U  I 55 U I 45.1 U I 585  U 1 130 U I 97.5 U I 72.8 U I 145 J 
THALLIUM 0.27 U 1 O l 8 U  0.14 U 0.33 U 1 0.14 U 0 2 2  U 0.30 U 0.17 U 0.32 U 
VANADIUM 1 47.5 J I 35.7 J I 20.9 J 1 32.8 J I 16.5 J I 3 0 7  J I 32.2 J I 21.6 J I 26.7 J 
ZiNC 1370 J 13.3 J 738 J 124 J 441 J 5 8 8  J 306 J 1930 J 41.2 J 

U -Parameter no1 delected at idenlilied mncenlration. 
J - Reported concentration estimated. 

125837 
1258370204 

11101105 
2 - 4  

R . Reponed concenlralion rejecled. 
NA . Paramp'-. not analyzed !or identified sample 

125838 125039 125839 
12SS380001 1255390001 I258390103 

10131105 10131105 11101105 
0 - 1  0 - 1  1 - 3  



Table A-3 
2006 RFI Analytical Data 

SWMU 12 -Battery Site iMWP 
NWSC Crene 
Page 1 at 3 

U -Parameter not detected a1 dentilied concenlralion. 
J - Reporled concenlralion est~mated. 
R - Reponed concentration rejected. 
NA - Parameter no1 a n a p e d  lor idenitfled sample. 

Sample Location 125872 125874 125876 125876 
Sample Number 1255720002 1255740002 1255760002 1258760204 1258760406 

Sample Date 10110106 10110106 10110106 10/18106 
Sample Interval (leet) 4 - 6  

125877 125878 
1258770204 1255780002 

10117106 10110106 
2 - 4  11 0 - 2  

125876 
12SB160608 

1 O i l  8106 
6 - 8  

SILVER 
SODIUM 
THALLIUM 
TITANIUM 
VANADIUM 
ZINC 

125877 
1255770002 

10110106 
0 - 2  

0.186 
53.6 U 
0.256 
313 J 

53 
204 

0.219 
105 U 
0.219 
219 J 

34 
222 

0.25 
119 U 
0.105 

43.4 J 
20.5 
237 

0.0577 J 
212 U 

0128 J 
23.9 J 
33.8 J 

170 

0.0426 J 
254 U 

0131 J 
191  J 
172 J 
30.8 

0.0691 J 
251 U 

0.259 J 
15.4 J 
27.2 J 

120 

0.086 
5 7 3  U 
0.113 

2 3 3  J 
20 4 
38.1 

0 0564 J 
296 U 

0.179 J 
17.1 J 
17.6 J 

51.7 

0.0515 
101 U 
0.292 

234  J 
21.6 
45.2 



Table A-3 
2006 RFI Analylical Data 

SWMU 12 - Banery Site IMWP 
NWSC Crane 
Page 2 of 3 

U -Parameter not detected at idenlfied concenlraiion. 
J - Reported concentiation estimated. 
R - Repaned concenlralion rejecled. 
NA - Parameter not analyzed lor identified sample. 

125879 125879 125880 
1255800002 

10110106 1011 8/06 10110106 
Sample Interval (feet) 0 ~ 2  

125880 
1258800204 

10118106 
2 - 4  

125881 
1255810002 

10110106 
0 - 2  

125882 125882 125884 
1255820002 

10110106 10/17106 1011 0106 
0 - 2 



Table A-3 
2006 RFI Analytical Data 

SWMU 12 - Banery Site IMWP 
NWSC Crane 
Page 3 of 3 

sample ~ o c a 1 i o n K 1  
Sample Number 1255850002 

Sample Date 10/10106 
Sample interval (feet) 

Inorganics (mglkg) 

U - Parameter not detected at identifled concentraton 
J - Reponed concentration estimaled. 
R -Reported concentration rejected. 
NA - Parameter not analyzed for idenliled sample. 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
,on%, 

LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
TITANIUM 
VANADIUM 
ZINC 

12600 
0.11 U 
1.23 

65.9 J 
1.3 

0.522 
1080 J 
33 
22.6 
16.7 

".,<"n 

19.6 J 
1120 J 
708 
38.5 
3050 

0.249 U 
0.068 
121 U 
0.144 
261 J 
26.1 
136 
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APPENDIX B 

EXCAVATION VOLUME CALCULKI'IONS 



TETRA TECH NUS, INC. CALCULATION SHEET PAGE 1 OF 2 

OBJECTIVE: 

CLIENT: NAVAL SURFACE WARFARE CENTER, 
CRANE 

The purpose of this calculation is to estimate the volume of soil to be excavated lrom the SWMU 12 Battery 
Dump Site surface and subsurface soil excavation areas identified in the SWMU 12 Battery Dump Site Interim 
Measures Work Plan. Following the calculation of excavation, the calculations determine the disposal volume 
and the volume of backfill materials needed to restore SWMU 12 Battery Dump Site to pre-construction 
conditions. 

JOB NUMBER: 
1 12G01573 - 0000.0802 

APPROACH: 

1. Using the historic surface and subsurface soil sample information from the previous investigations 
to establish the size of the surface soil excavation area and subsurface excavation area for the 
SWMU 12 Battery Dump Site. 

SUBJECT: 
SWMU 12 BATTERY DUMP SITE 

2. Calculate the volume of soil to be removed from the identified excavation areas provided in Figure 
3-1. 

3. Calculate the volume of soil to be disposed from the identified excavation areas provided in Figure 
3-1. 

DRAWING NUMBER: 
IMWP Figure 3-1 

APPROVED BY: DATE: 

BASED ON: Limits of Excavation Drawings - .. , - 

4. Calculate the required backfill volume for the restoration area identified in Figure 3-2. 

BY: 

D a l e T / ~ / o ~  

REFERENCES: 

CHECKED BY: &/ f,,z,w7 
Dafe: 

TtNUS (Tetra Tech NUS, Inc.), 2008. Interim Measures Work Plan SWMU 12 Battery Dump Site, NSWC 
Crane, Crane, Indiana. 

CALCULATIONS 

1) Volume of Soil t o  Be Removed t o  Achieve Acceptable Human Health and Ecoloqical Risk Goals 

Using Figure 3-1, calculate the surface soil excavation volume using the area of the surface excavation times 
the depth of the excavation. 

Area of Surface Excavation = 4.145 sf 

Depth of Excavation = 2 ft 
Volume of Excavation = 8,290 cf 
Volume of Excavation = 307 cy 

Using Figure 3-1, calculate the subsurface soil excavation volume using the area of subsurface excavation 
times the depth of the subsurface excavation. 

Area of Subsurface Excavation (2 ft elevation) = 100 sf 



TETRA TECH NUS, INC. CALCULATION SHEET PAGE 2 OF 2 

Depth of Excavation = 4 I t  
Volume of Excavation = 400 cf 
Volume of Excavation = 15 cy 

CLIENT: NAVAL SURFACE WARFARE CENTER, 
CRANE 

Total Excavation Volume to Achieve Acceptable Human Health and 
Ecological Risk Goals = 322 c y  

JOB NUMBER: 
112G01573 - 0000.0802 

2) Volume of Material to be Disposed 

The volume of material to be disposed is equal to the volume of material removed from the site. Based on in- 
situ concentrations, it is estimated that 10% of the total material excavated will require hazardous disposal. 

SUBJECT: 
SWMU 12 BATTERY DUMP SITE 

Total Volume 01 Material Excavated = 322 cy 

BASED ON- 
Limits of Excavation Drawings 

< 

CHECKED BY: 
Date: 47'z/i 

Volume of Material Requiring Hazardous Disposal = 32 cy 
Volume of Material Requiring Non-Hazardous Disposal = 290 cy 

DRAWING NUMBER: 
IMWP Figure 3-1 

APPROVED BY: DATE: 

Total Volume of Material to be Disposed = 322 c y  

3) Volume of Backfill Material Needed t o  Restore the Site 

The volume of backfill material needed to restore the site is equal to the volume of material to be disposed. 
Per the IMWP, the backfill material is made up of topsoil (6-inch thickness) and common fill (thickness varies). 

Total Volume of Backfill Material Needed = 322 cy 

Area to Receive Topsoil = 41 45 sf 
Depth of Topsoil = 0.5 It  

Volume of Topsoil = 2073 cf 

Volume of Topsoil = 80 cy  
Volume of Common Fill = 242 c y  



APPENDIX C 

SUPPLEMENTAL SPECIFICATIONS 



EMAC Contractor Requirements 

The Environmental Multiple Award Contract (EMAC) contractor will be responsible for performing the 
following work: 

1. Attend pre-IMWP implementation conference. 
2 Submit documentation in accordance with the EMAC 'Basic Contract' 30 days prior to beginning 

work to allow the Navy sufficient time to review and comment. The EMAC contractor will then 
incorporate Navy comments into the documents. These documents include the following: 

Work Plan 
o Excavation and Handling Plan 
o HazardoushVaste Management Plan 
o Environmental Protection Plan 
o Erosion and Sediment Control Plan 
o Stormwater Pollution Prevention Plan 
o Transportation and Disposal Plan 

Site Specific Health and Safety Plan (SSHSP) and Activity Hazard Analysis 
Project Quality Control Plan (QCP) 

3. Acquire Facility-specific permits, including but not limited to the following: 
Safety & Building Availability Permit (ESO 802011 1) 
Digging Permit (NWSCC 1100013) . Flame ToollHot Work Permit (NWSCC 11320) 
Hazards of Electromagnetic Radiation to Ordnance (HERO) (approval for portable 
radios) 

4. Mobilize required equipment and personnel to excavate the indicated contaminated soil. 
5. Construct and maintain the required erosion and sediment control devices for the duration of the 

project. 
6. Construct required support facilities including, but not limited to, temporary gravel construction 

entrance, temporary access trails, dewatering pad, decontamination pad(s), and material storage 
areas. 

7. Excavate, transport, and dispose contaminated surface and subsurface soils. 
8. Restore surface soil excavation area to pre-construction elevations meeting surrounding grades. 
9. Remove all temporary support facilities, leaving perimeter erosion and sediment controls in place 

until revegetation is complete and as instructed by the Navy. 
10. Restore areas used for temporary support facilities (regrading and revegetation). 
11. Demobilize equipment and personnel. 

In addition to the QC submittals and Safety and Health submittals required by the NSWC Crane 
Contractor's Operations Manual and the Basic Contract, the EMAC contractor shall submit the following 
to the Navy: 

Field work reports in accordance with Part 6.4 Section C of the Basic Contract. 
Contractor 40 CFR 1910.120 Employee Training Certificates for all Contractor 
employees scheduled to be on-site. 
Erosion and Sediment Control installation and inspection logs. 
Copies of NSWC Crane specific permits. 
Certification and sampling results for backfill material and topsoil. A minimum of one 
sample per borrow source is required. 
Waste transportation subcontractor name, address, contact name, telephone number, 
and USDOT number. 
Hazardous waste disposal facility name, address, contact name, telephone number, 
and USEPA and State identification numbers, if required. 



Solid waste disposal facility name, address, contact name, telephone number. USEPA 
and State identification numbers. 
Copies of TreatmenffDisposal Facility Permits. . Waste profiles, complete waste characterization results, and any waste disposal 
facility pre-approval or approval documentation. 
Work Site Decontamination Certificates (verification that all vehicles, equipment, and 
containers were properly decontaminated prior to leaving the work site). . Disposal Site Decontamination Certificates (verification that vehicles and containers 
were decontaminated prior to leaving the disposal facility). 
Shipment Manifests (manifests and other documents required to ship waste). . Delivery Certificates (verification that waste was received at identified waste disposal 
facility). 
Treatment and Disposal Certificates (verification that waste was successfully received 
and disposed). 
Decontamination Log. 

The EMAC contractor-provided information will be compiled in the Construction Completion Report and 
the project CTO Closure Report to be prepared by the Navy. The EMAC contractor shall provide the 
Navy, or their representative, all documentation within 30 days of Demobilization from the Site. 

Supplemental Specifications 

In addition to the performance specifications presented in the NSWC Crane Contractor's Operation 
Manual and in the Basic Contract, the EMAC contractor shall perform the activities in accordance with the 
supplemental specifications provided below. 

General Requirements 

The EMAC contractor is advised that this project is subject to Federal, State, and local regulatory agency 
inspections and review for compliance with environmental laws and regulations. The EMAC contractor 
shall fully cooperate with any representative from any Federal, State, or local regulatory agency who may 
visit the job site and shall provide immediate notification to the Officer in Charge of Construction (OICC), 
who shall accompany them on any subsequent site inspections. The EMAC contractor shall complete, 
maintain, and make available to the OICC, Facility, or regulatory agency personnel all documentation 
relating to environmental compliance under applicable Federal, State, and local laws and regulations. 
The EMAC contractor shall immediately notify the OICC if a Notice of Violation, Notice of Deficiency, or 
similar regulatory notice is issued to the EMAC contractor. 

The EMAC contractor shall be responsible for all damages to persons or property resulting from EMAC 
contractor fault or negligence as well as for the payment of any civil fines or penalties which may be 
assessed by any Federal, State, or local regulatory agency as a result of the EMAC contractor's or any 
subcontractor's violation of an applicable Federal, State, or local environmental law or regulation. Should 
a Notice of Violation, Notice of Noncompliance, Notice of Deficiency, or similar regulatory agency notice 
be issued to the Government or Facility ownerloperator on account of the actions or inactions of the 
EMAC contractor or one if its subcontractors in the performance of work under this contract, the EMAC 
contractor shall fully cooperate with the Government in defending against regulatory assessment of any 
civil fines or penalties arising out of such actions or inactions. 

After approval of the EMAC contractor's Work Plan and before commencement of work, the EMAC 
contractor shall submit to the OICC the required certifications. As requested by the OICC, the Navy 
Representative for this project may review and provide surveillance for the OICC to determine if EMAC 
contractor's submittals comply with the contract requirements. 

The EMAC contractor shall be required to commence work on the approved EMAC contractor's Work 
Plan within 5 calendar days after receiving the notice to proceed and to prosecute the work diligently after 
receiving the notice to proceed. 



NSWC Crane will remain in operation during the entire construction period. The EMAC contractor shall 
schedule the work as to cause the least amount of interference with the Facility. Work schedules shall be 
subject to the approval of the OICC. Permission to interrupt Facility road services shall be requested in 
writing a minimum of 15 calendar days prior to the desired date of interruption. The OICC shall be 
notified 48 hours prior to staiting excavation activities. 

Regular work hours shall consist of an 8-112 hour daily period established by the OICC, Monday through 
Friday, excluding Government holidays. The EMAC contractor should assume an 8-112 hour daily period. 
Working outside of the 8-112 hour daily period will require approval by the OICC. Work hours shall be 
established during the pre-IMWP implementation conference. 

On-sile storage, laydown, material handling, and decontamination activities shall be limited to areas 
approved by the OICC. 

During the progress of construction activities, the work area and adjacent areas shall be kept clean and 
free of rubbish, surplus materials, and unneeded construction equipment. No material or debris shall be 
allowed to flow or wash into watercourses, ditches, gutters, drains, or pipes. Upon completion of the 
work, the EMAC contractor shall sweep paved areas and rake clean landscaped areas, and remove 
waste and surplus materials, rubbish, and construction facilities from the site. 

Work Restrictions 

EMAC contractor personnel employed at the Facility shall become familiar with and obey Facility 
regulations and keep within the limits of the work and avenues of ingress and egress as directed. EMAC 
contractor and subcontractor personnel shall not enter any restricted areas unless required to do so and 
until cleared for such entry. The EMAC contractor's equipment shall be clearly marked for identification. 

The EMAC contractor shall indicate on the construction schedule any activity that could potentially 
interrupt Facility operations. The EMAC contractor shall notify the OICC in writing 15 calendar days prior 
to the required interruption. 

Facilities and Services 

The EMAC contractor shall provide utility permits in accordance with Part 4.13 Section C of the Basic 
Contract. 

NSWC Crane shall make all reasonably required amounts of utilities available to the EMAC Contractor 
from existing outlets and supplies, as indicated. The amount of each utility service consumed shall be 
charged to or paid for by the EMAC Contractor at the prevailing rates charged to NSWC Crane or shall be 
furnished at no charge at the discretion of the Facility. The EMAC Contractor shall carefully conserve any 
utilities furnished. 

The location(s) at which NSWC Crane will deliver such utilities or services and the quantity available will 
be identified by NSWC Crane. 

The EMAC contractor, at its expense and in a workman-like manner satisfactory to the OICC, shall install 
and maintain all necessary temporary connections and distribution lines, and all meters required to 
measure the amount of each utility used for the purpose of determining charges. Before final acceptance 
of the work by the Government, the EMAC Contractor shall remove all the temporary connections, 
distribution lines, meters, and associated paraphernalia. 

Electric - Electrical power available: primary voltage is 2400 volt, 3 phase, 3 wire, 60 cycle AC; 
secondary voltages may be 1201208 or 1201240 volts. Final taps and tie-ins to the NSWC Crane utility 
grid will be made by the NSWC Crane electric shop. 

Potable Water - Potable water shall be made available to the EMAC contractor at the discretion of the 
Facility. The EMAC contractor shall provide backflow preventor devices on connections to potable water 
supplies. Under no circumstances will taps to NSWC Crane fire hydrants be allowed for obtaining water. 
The OICC shall identify available potable water supply locations. 



Telephone - Facility telephone service is not available to the EMAC contractor 

Sanitary Facilities - The EMAC contractor shall provide temporary sanitary facilities for use by all 
personnel in accordance with Part 3.10 Section C of the Basic Contract. 

Municipal Waste - Facility municipal waste storage and disposal is not available to the EMAC contractor. 

Sewer - Wastewater resulting from personnel and equipment decontamination, excavation dewatering, 
and water collected in the materials handling pad(s) may be discharged to the NSWC Crane sanitary 
sewer system, subject to the approval of NSWC Crane based on characterization of the water to be 
discharged. 

Site Personnel Qualifications 

Site Superintendent - The EMAC contractor shall designate a Site Superintendent who shall have 
responsibility and authority to direct work performed. The Site Superintendent shall be responsible for the 
management and execution of all site activities in accordance with the IMWP, approved EMAC 
contractor's Work Plan, and all Federal, State, and local laws and regulations. The Site Superintendent 
may also serve as the Project Quality Control (QC) Manager or Site Health and Safety Specialist 
(SHSS) The Site Superintendent shall have, as a minimum, the following qualifications: 

A minimum of six years site superintendent experience. 
A minimum of three years experience on hazardous, toxic, and radioactive waste (HTRW) 
projects. 
Familiar with the requirements of the U.S. Army Corps of Engineers Safety and Health 
Requirements (EM 385-1-1). 
Experience in the areas of hazard identification and safety compliance. 

Project Quality Control Manager - The EMAC contractor shall designate a Project QC Manager who shall 
assist and represent the QC Program Manager in continued implementation and enforcement of the 
approved Project QC Plan. The QC Program Manager or Project QC Manager shall be physically present 
at the project site whenever work is in progress. The Project QC Manager may also serve as the SHSS, 
if qualified. The Project QC Manager shall have, as a minimum, the following qualifications: 

A minimum two years experience as a Project QC Manager. 
A minimum of ten years combined experience in the following positions: project superintendent, 
QC manager, project manager, project engineer or construction manager on similar size and type 
of construction contracts that included the major trades that are part of this IM. 
Alternatively, the above ten year combined experience requirement may be satisfied by a 
professional engineer registered in the State of Indiana that has at least two years experience as 
a Project QC Manager. 
Familiarity with the requirements of the U.S. Army Corps of Engineers Safety and Health 
Requirements (EM 385-1-1). 
Experience in the areas of hazard identification and safety compliance. 

Site Health and Safety Specialist - The EMAC contractor shall designate a SHSS who shall assist and 
represent the EMAC contractor's Health and Safety (HIS) Manager in continued implementation and 
enforcement of the approved Site Health and Safety Plan (SSHSP). The SHSS shall have the on-site 
responsibility and authority to modify and stop work, or remove personnel from the site if working 
conditions change which may affect on-site and off-site health and safety. The SHSS shall be physically 
present at the project site at all times. The SHSS may be dual hatted with the Project QC Manager. The 
SHSS shall have, as a minimum, the following qualifications: 

A minimum of five years safety work experience on similar projects. 
A 30-hour OSHA construction safety class or equivalent within the last five years. 
An average of at least 24 hours of formal safety training each year for the last five years. 
Competent person status for at least the following: 

o excavation 
o health hazard recognition, evaluation and control of chemical, physical and biological 

agents 



o personal protective equipment and clothing to include selection, use, and maintenance . First aid and cardiopulmonary resuscitation (CPR) qualified. - 
Quality Control 

Approval of the QC Plan is required prior to the start of construction. The OICC reserves the right to 
require changes in the QC Plan and operations as necessary to ensure the specified quality of work. The 
IOCC reserves the right to interview the QC Manager at any time in order to verify hislher submitted 
qualifications. 

The OICC shall be notified in writing of any proposed changes to the QC Plan, at a minimum of seven 
calendar days prior to the implementation of the proposed change. Proposed changes must be approved 
by the OICC. 

Combined Contractor Production ReporUContractor Quality Control Report (CPRICQCR) is required for 
each day that work is performed. CPRlCQCRs are to be prepared, signed, and dated by the Project QC 
Manager. 

Safety and Occupational Health Requirements 

The SHSS and EMAC contractor representatives who have a responsibility or significant role in accident 
prevention shall attend the pre-IMWP implementation conference. The purpose of the conference is for 
the EMAC conlractor and the OICC to become acquainted and explain the functions and operating 
procedures of their respective organizations and to reach mutual understanding relative to the 
administration of the overall project before the initiation of work. The EMAC contractor shall discuss the 
details of the work identified in the approved EMAC contractor's Work Plan and discuss which 
construction phases will require significant or additional activity hazard analysis. In addition, a schedule 
for the preparation, submittal, review, and acceptance of additional hazard analysis shall be established 
to preclude project delays. Lastly, deficiencies in the submitted accident prevention report will be brought 
to the attention of the EMAC contractor at the conference. The EMAC contractor shall revise the plan to 
correct deficiencies and resubmit the plan for acceptance. 

New project employees (prime or subcontractor) will be informed of Specific site hazards before they 
begin work. Documentation of this orientation shall be kept on file at the project site. 

If unforeseen materials hazardous to human health are encountered during operations, that portion of the 
work shall be stopped and the OICC shall be notified immediately. Within 14 days, the Navy will 
determine if the material is hazardous. If the material is not hazardous or poses no danger, the OICC will 
direct the EMAC contractor to proceed without change. If the material is determined to be hazardous or 
to pose danger, and handling of the material is necessary to accomplish the work, the Contracting Officer 
will issue modifications to the proposed work. 

Equipment shall be operated by designated qualified operators. Proof of qualifications shall be kept on 
the project site for review. Manufacturer's specifications or owner's manuals for the equipment shall be 
on site and reviewed for additional safety precautions or requirements. Such additional safety 
precautions or requirements shall be incorporated into the activity hazard analysis. Mechanized 
equipment shall be inspected in accordance with manufacturer's recommendations for safe operations by 
a competent person prior to being placed into use. Daily checks or tests shall be conducted and 
documented on mechanized equipment by designated competent persons. 

The competent person for excavations performed as a result of contract work shall be on-site when 
excavation work is being performed, and shall inspect and document the excavations daily prior to entry 
by workers. The competent person must evaluate all hazards, including atmospheric, that may be 
associated with the work, and shall have the resources necessary to correct hazards promptly. 

Environmental Controls 

An Erosion and Sediment Control Plan is included in the IMWP. The Erosion and Sediment Control Plan 
describes the location and description of all erosion and sediment control measures, a sequence of 



construction to be followed, graphic details of all erosion and sediment control measures to be used, and 
an approval sign-off block containing the names of the Facility and EMAC contractor contacts, whose 
signatures indicate plan acceptancelapproval. 

The EMAC contractor shall strictly follow the Erosion and Sediment Control Plan and maintain all 
measures used during construction. Modifications to the Erosion and Sediment Control Plan shall be 
submitted to the OlCC and the Indiana Department of Environmental Management (IDEM) for approval. 
No modilications to the Erosion and Sediment Control Plan will be allowed until these changes have been 
approved by the OlCC and IDEM and three copies of the approved modifications have been submined to 
the OlCC and one copy of the approved modifications have been submitted to IDEM. 

Transportation and Disposal of Contaminated Material 

The EMAC contractor shall be solely responsible for complying with all Federal. State, and local 
requirements lor decontamination of vehicles, equipment, and containers and shall bear all responsibility 
and cost for any noncompliance. In addition to these requirements, the EMAC contractor shall perform 
the following: 

Visually inspect all vehicles, equipment, and containers leaving the work site for proper 
decontamination. 
Prepare and maintain a written decontamination log. 

The EMAC contractor shall be solely responsible for complying with all Federal, State, and local 
requirements for transporting contaminated materials through the applicable jurisdictions and shall bear 
all responsibility and cost for any noncompliance. In addition to these requirements, the EMAC contractor 
shall perform the following: 

lnspect and document all vehicles and containers for proper operation and covering. 
lnspect all vehicles and containers for proper markings, manifest documents, and other 
requirements for waste shipment. 

All contaminated materials removed from the site shall be disposed in a treatmentidisposal facility 
permitted to accept such material and with the approval of the OICC. 

The EMAC contractor shall properly dispose of investigation derived waste, personnel protective 
equipment, and miscellaneous wastes associated with implementation of the IMWP, including sampling 
and analysis wastes that are generated by the Navy representatives. 



APPENDIX D 

IDEM STABILIZATION SPECIFICATIONS 



Purpose * TO reduce erosion and sedimentation damage by stabilizing disturbed areas where additional work 

fihibit I 11-A) (e.g., grading) is not scheduled for a period of 2 mo. lo 1 yr. 
To reduce problems associated with mud or dust from bare soil surfaces during construction. 
To reduce sediment runoff to downstream areas. 
To improve visual aesthetics ofthe construction areas. 

ElhibilI.114. A temporary seeding of wheat to reduce erosion on a future home lot. 

Requirements Site and seedbed preparation: Graded and fertilizer applied. 
Plant species: Selected on the basis of quick germination, growth, and time of year to be seeded 

(see Exhibit3.11-8). 
Mulch: Clean grain straw, hay, wood fibre, etc., to protect seedbed and encourage plant growh. 
Seeding frequency: As oiten as possible following construction activity. Daily seeding of rough 

graded areas when the soil is loose and moist is usually mom effective. 

Application SITE PREPARATION: 
@hibit 3.114) 1. 1nstaJl practices needed to control erosion, sedimentation, and water runoff, such as temporary 

and permanent diversions, sediment traps or basins, silt fences, and straw bale dams practices 
3.21, 3.22, 3.72, 3.73, 3.74, and 3.75). 

2. Grade the site as specified in the construction plan. 

SEEDBED PREPARATION: 
I. Test soil to determine its nutrient levels. (Contact your county SWCD or Cooperative Extension 

office for assistance and soils informatioo, including available soil testing senices.) 
2. Fertilize as recommended by the soil test. If testing is not done, consider applying 400-600 Ibs.1 

acre of 12-12-12 analysis, or equivalent, fertilizer. 
3. Work the fertilizer into the soil 2-4 in. deep with a disk or rake operated across the slope. 

SEWING: 
1. Select a seeding mixture and rate from Exhibit 3.11-B, and plant at depth and on dates shown. 
2. Apply seed uniformly with a drill or cultipacker-seeder or by broadcasting, and cover to the 

depth shown in Exhibit 3.11-B. 

3.11-1 



3. If drilling or broadcasling, firm h e  seedbed with a roller or cultipacker. 
4. Mulch seeded areas to increase seeding success. Anchor all mulch by crimping or taclufymg. 

Use of netting or erosion control blankets is possible, but may not be cost-effective for temporaq 
seedings. 

Exhibia 5.118. Temporary Seeding Recarrmndalions. 

Seed species' Ratelacre Planting depth Optimum dates.' 

Wheat or rye 150 lbs. I to l%in.  9/15 to 10130 
Spring oats 100 lbs. 1 in. 311 to 4/15 
Annual ryegmss 40 lbs. 114 in. 311 to 511 

811 to 911 
German millet 40 ibs. 1 to 2 in. 511 to 611 
Sudangrass 35 lbs. I to 2 in. 511 to 7130 

Pnnuu'al %pis may be used = r lFmpruy sowx. sspcclally i f L s  arm la be resdcd will remain idle Tor 
-re *ma ~ n r  (Rarria3.11). 

.* Seeding done ovlrids L c  optimum dslcr inasoaa #he chansa ofreeding failure. 

Maintenance Inspect periodically after planting to see that vegetative sstands are adequately established; re-seed 
if necessary. 

* Check for erosion damage after storm events and repair; reseed and mulch if necessary. 
* Topdress fall seeded wheat or rye seedings wilh 50 lbs./acre of nitrogen in  Febmary or March if 

nitrogen deficiency is apparent. (Exhibit 3.11-8 shows only wheaurye fall seeded) 

Common Fertilizer not incorporated a t  least 2 in. d e e p m a y  be lost in runoff or remain concentrated near 
concern the surface to inhibit gemination. 

Mulch rate inadequate--results in poor germination and failure. 
Seeding uneven or rate too low-results in patchy growth and erosion. 



Practice 3.12 
Permanent Seeding 

Purposes * To reduce erosion and sedimentation damage by stabilizing exposed areas where additional work 
(Exhibit 3.12-A) (e.g., grading) is not scheduled for a period of more than a year or areas where final grading bas 

been completed. 
* T o  reduce problems associated with mud or dust from bare soil surfaces during construction. 
* To reduce sediment runoff to downstream areas. 
* To improve the visual aesthetics of the conslruction area. 

r I 

Exhibit 3.124- A road right-of-way (leu) newly permanent seeded and mulched and (right) 6 mo. later. 

Requirements Site and seedbed preparation: Graded, and lime and fertilizer applied. 
Plant species: Selected on the basis of soil type, soil pH, region of the state, time of year, and plan- 

ned use of the area to be seeded (see Exhibit 3 . 1 2 - 0 .  
Mulch: Clean grain straw, hay, wood fibre, elc., lo protect seedbed and encourage plant growth. 

The mulch may need to be anchored to reduce remwal by wind or water, or erosion control 
blankets may be considered 

Application Permanently seed all final grade areas (e.g., landscape berms, drainage swales, erosion control 
(Ekhibits 3.12-B, strucnues, etc.) as each is completed and all areas where additional work is not scheduled for a peri- 

C, and D) od of more than a year. 

SITE PREPARATION: 
1. Install practices needed to conlrol erosion, sedimentation, and runoff prior to seeding. These in- 

clude temporary and permanent diversions, sediment traps and basins, silt fences, and straw bale 
dams (Practices 3.21.3.22, 3.72, 3.73.3.74, and 3.75). 

2. Grade the site and fill in depressions that can collect water. 
3. Add topsoil to achieve needed depth for establishment of vegetation (Practice 3.02). 

SEEDBED PREF'ARATlON: 
1. Test soil to determine pH and nutrient levels. (Contact your county SWCD or Cooperative Ex- 

tension office for assistance and soils information, including available testing services.) 
2. If soil pH is unsuitable for the species to be seeded, apply lime according to test recommenda- 

tions. . 



3. Fertilize as recommended by the soil ten. If testing was not done, consider applying 400400 
Ibs.1acre of 12-12-12 analysis, or equivalent, fertilizer. 

4. Till the soil lo obtain a uniform seedbed, working the fertilizer and lime into the soil 2-4 in. deep 
with a disk or rake operated across the slope (Exhibit 3.12-8).  

SEEDING: 
Optimum seeding dates are Mar. I-May 10 and Aug. 10-Sept. 30. Permanent seeding done between 
May 10 and Aug. 10 may need to be irrigated. As an alternative, use temporary seeding (Practice 
3.11) until the prefened date for permanent seeding. 
1. Select a seeding mixture and rate from Exhibit 3.12-C, based on site conditions, soil pH, in- 

tended land use, and expected level of maintenance. 
2. Apply seed uniformly with a drill or cultipacker-seeder @hibit 3.12-0) or by broadcasting and 

cover to a depth of 114-112 in. 
3. If drilling or broadcasting, firm the seedbed with a roller or cultipacker. 
4. Mulch all seeded areas (Practice 3.15). Consider using erosion control blankets on sloping areas 

practice 3.17). (NOTE If seeding is done with a hydroseeder, fertilizer and mulch can be ap- 
plied with the seed in a slurry mixture.) 

Exhibit 3.128. Preparing the seedbed with a combination roto4ller and cultipacker. 

Exhibd 3.12.C. Permanent Seeding Rrmmendations. 

This toble provides several seeding options. Additional seed species ond rnixfures ore 
nvailoble commercially When selecting a mixture, consider site conditions, includ- 
ing soil properties (e.g., soil p H  ond drainage), slope aspect ond the tolerance of 
each species to shade ond droughtiness. 

Seed species and mixtures Rate per aere Optimum soil p B  

OPEN AND DlSTLIRBED AREAS (TEMAINMG IDLE MORE THAN I YR) 
1. Perennial ryegrass 35 to 50 lbs. 5.6 to 7.0 

+ white or ladino clover* I to 2 lbs. 
2. Kentucky bluegrass 20 lbs. 5.5 to 7.5 

+ smookh bromegrass 10 lbs. 
+ switchgrass 3 lbs. 
+ timothy 4 Ibs. 
+ perennial ryegrass 10 lbs. 
+ wbite or ladino clover* I to 2 lbs. 



Exhibn 1.122. Continued. 

Seed species and mixtures Rate per acre Oplimum soil pH 

3. Perennial ryegrass 15 to 30 lbs. 5.6 to 7.0 
+ tall fescue" 15 to 30 Ibs. 

4. Tall fescuee* 35 to 50 lbs. 5.5 to 7.5 
+ ladino or white clover* I to 2 lbs. 

STEEP BANKS AND CUTS, LOW MAINTENANCE AREAS (NOT MOWED) 
1. Smooth bromegrass 25 to 35 lbs. 5.5 to 7.5 

+ red clover* 10 to 20 lbs. 
2. Tall fescue*' 35 to 50 lbs. 5.5 to 7.5 

+ white or ladioo clover* I to 2 lbs. 
3. Tall fescue*' 35 to 50 lbs. 5.5 to 7.5 

+ red clover* 10 to 20 lbs. 
(Rammended nonh of US 40) 

4. Orchardgrass 20 to 30 lbs. 5.6 to 7.0 
+ red clover* 10 to 20 lbs. 
+ ladino clover* 1 to 2 lbs. 

5. Crownvetch* 10 to I2 Ibs. 5.6 to 7.0 
+tall fescue** 20 to 30 ibs. 
(Recommended south of US 40) 

LAWNS AND HIGH MAINTENANCE AREAS 
I. Bluegrass 105 to 140 lbs. 5.5 to 7.0 
2. Perennial ryegrass (turf-type) 45 to 60 lbs. 5.6 to 7.0 

+bluegrass 70 to 90 lbs. 
3. Tall fescue (turf-type)** 130 to 170 ibs. 5.6 to 7.5 
+bluegrass 20 to 30 lbs. 

CHANNELS AND AREAS OF CONCENTRATED FLOW 
I. Perennial ryegrass 100 to 150 lbs. 5.6 to 7.0 

+while or ladino clover* I to 2 lbs. 
2. Kentucky bluegrass 20 lbs. 5.5 to 7.5 

+ smooth brornegrass 10 lbs. 
+ switchgrass 3 ibs. 
+timothy 4 lbs. 
+ perennial ryegrass 10 lbs. 
+ white or ladino clover* 1 to 2 ibs. 

3. Tall fescue** 100 to 150 lbs. 5.5 to 7.5 
+ ladino or white clover* I to 2 ibs. 

4. Tall fescue*' 100 lo I50 Ibs. 5.5 to 7.5 
+ Perennial ryegrass 15 lo 20 lbs. 
+ Kentucky bluegrass 15 to 20 lbs. 

- 

Fm b d  rsrulb: (a) legume wed should bc imculatet (b) -ding mimrs. sonlaining lrgumn should pf- 
cnrbly bc spr ing -dc4  although Ulr gr- may bs fall-ucdcd and L s  lsgumc bm-ucdsd (Ranics 3.13); and 
(s) iflcgrmcl ut fall-seeds4 do w, in ur ly  faU. 

M I  fsrcuc provider l ink mver for, and may be loxic lo, some species dwildlifs. The IDNR rcrognizes 
h e  necd for additional rcrrardi an illermtiua to ull fsfue, such rr buffalo-, orchard- s m h  brome- 
m, ad milch-ps. This rclsarch in conjundon w i L  demomt ion  as. should fwur on mosion control 
Ehmaamidiq wildlife loxisky, olrfdurabilily, and bough1 r c l h c l .  

NOTE: An oat or wheat companion or nurse crop may be used with any oJfhe above 
permanent seeding mixiures. I/so, it is best to seed during the /all seedingperiod, es- 
pecially ajter Sept. 15, andat ihe/ollowing rates: swine oats-114 to 3/4 bu./acre; 
--no more than 112 bu./acre. 



Exhibit 3.120. A cullipasker-seeder. 

Maintenance Inspect periodically, especially after storm events, until the stand is successfully estabIished. 
(Characteristics of a successful stand include: vigorous dark green or bluish-green seedlings; uni- 
form density with nurse planls, legumes, and grasses well inter-mixed; green leaves; and the per- 
ennials remaining green throughour the summer. at least at the plant base.) 
Plan to add fertilizer the following growing season according to soil test recommendations. 
Repair damaged, bare, or sparse areas by filling any gullies, re-fertilizing, over- or re-seeding, and 
mulching. 
lf plant cover is sparse or patchy, review the plant materials chosen, soil fertility, moisture condi- 
tion, and mulching; then repair the atfected area either by over-seeding or by re-seeding and 
mulching after re-preparing the seedbed. 
If vegetation fails to grow, consider soil testing to delemine acidity or nutrient deficiency prob- 
lems (Contact your SWCD or Cooperative Extension office for assistance.) 
If additional ferlilization is needed to gel a satisfactory stand, do so according to soil test recom- 
mendations. 

Common lnsullicient topsoil or inadequately tilled, limed, andlor fertilized seedbed-results in poor es- 
concerns tablishment of vegetation. 

Unsuitable species or seeding mixture--results in poor establishment of vegetation. 
Nurse crop rate too bigb in tbe mixture--results in competition with the perennials. 
Seeding done st the wrong time of year-results in poor establishmentof vegetation, also plant 

hardiness is s igr~cant ly  decreased. 
Mulch rate inadequate-results in poor gemination and failure. 
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Practice 3.13 
Dormant and Frost Seeding 1 I 

Dormant seeding is a temporary or permanent seeding application at a time when soil temperatures 
are too low for germination lo occur (less than 50°F) Frost seeding is a temporary or permanent 
seeding application in early spring when soils are in the freeze-thaw stage. (This practice can be 
used to repair or enhance areas having thin or declining cover or to re-vegetate an area.) 

Purposes * To provide early germination and soil stabilization in the spring. 
(Exhibit 3.13-A) * To reduce sediment runoff to downstream area.  

* To improve the visual aesthetics of the construction area. 
* To repair previous seedings. 

I I 

ExhiW 3.134. use of domranl reeding could have reduced excessive early spring erorion on this rle. 

Requirements Site and seedbed preparation: Graded as needed, and lime and fertilizer applied. 
Plant species: Selected on the basis of soil type, adaptability to the region, and planned use of the 

area (see Exhibits 33.3-8 and 3.13-C). 

Application s m  PREPARATION: 
(Exhibits 3.13-8 1. Grade the area to be seeded. 
and C) 2. Install needed erosionlwater runoff control practices, such as temporary or permanent diversions, 

sediment basins, silt fences, or straw bale dams (Practices 3.21, 3.22, 3.72, 3.74, or 3.75). 

FOR DORMANT SEEDING: 
Sile and seedbed preparation and mulching can be done months ahead of actual seeding; or if the 

existing ground cover is adequate, seeding can be done directly into it. 
Seeding dates: Dec. 1-Feb. 28 (north of U.S. 40), Dec. 10-Jan. I5 (south of U.S. 40). 
1. Broadcast fertilizer as recommended by a soil test; or if testing was not done, consider applying 

400400 lbs./acre of 12-12-12 analysis, or equivalent, fertilizer. 
2. Apply mulch upon completion of grading practise 3.15). 
3. Select an appropriate seed species or mixture from Exhibit 3.13-8 for temporary seeding or ~ x -  

hibit 3.13-C for permanent seeding, and broadcast on top of the mulch andlor into existing 
ground cover at the rate shown. (If site preparation occurs within the recommended dates, f e d -  
ize and lime, seed, and mulch at that time.) 



FOR FROST SEEDTNG: 
Seed is broadcast over the prepared seedbed and incorporated into the soil by naRlral freeze-thaw ac- 

tion. 
Seeding dates: Feb. 28-Mar. 28 (north 0fU.S. 40). Feb. IS-Mar. 15 (south of U.S. 40). 
I. Broadcast fertilizer as recommended by a soil test; or if testing was not done, consider applying 

400-600 lbs./acre of 12-12-12 analysis, or equivalent. fertilizer. 
2. Select an appropriate seed species or mixture from Exhibit 3.13-8 for temporary seeding or Ex- 

hibit3.13-Cfor p e m e o t  seeding, and broadcast on to the seedbed or into the existing ground 
cover at the rate shown. (DO not work the seed into the soil.) 

I I 

I Erhibii 5.138. Temporary Dormant or Frost Seeding Recarmndations. I 
Seed soecies' Rate w r  acre 

Wheat or rye 150 lbs. 
Spring oats 150 lbs. 
Annual ryegrass 60 lbs. 

Pcrnvlid rpoEicr may be vrad z s Vmp- sova, crpPsirlly illhe m u  to be 
d d  will -in idlc for m a s l h ~  a ye.ar(Radi~~ 3.12). 

Exhibit 5.13-C. Permanent Dormant or Frost Seeding Rccarmndations. 

7his table provides several seeding options. Additional seed species and mixtures are 
mailable commercially. !+'hen selecting a mixlure, consider site conditions, includ- 
ing soil properties (e.g., soilpH anddrainage), slope aspect and the tolerance of 
each species to shade and droughtiness. 

Seed species and mirtures Rate per acre Optimum soil pH 

OPEN AND DlSTLTRBED AREAS (REMAINING IDLE MORE THAN I YR.) 
1. Perennial ryegrass 50 to 75 lbs. 5.6 to 7.0 

+ white or ladino clover* l % t o 3  lbs. 
2. Kentucky bluegrass 30 lbs. 5.5 to 7.5 

+ smooth bromegrass 15 Ibs. 
+ switchgrass 5 lbs. 
+ timothy 6 lbs. 
+ perennial ryegrass 15 lbs. 
+white or ladino clover* 1% to 3 lbs. 

3. Perennial ryegrass 22 to 45 lbs. 5.6 to 7.0 
+ tall fescue** 22 to 45 lbs. 

4. Tall fescue*' 50 to 75 lbs. 5.5 to 7.5 
+ ladino or white clover* 1% to 3 lbs. 

STEEP BANKS AND CUTS, LOW MAINTENANCE AREAS (NOT MOWED) 
I. Smooth bromegrass 35 to 50 lbs. 5.5 to 7.5 
+ red clover* I5 to 30 lbs. 

2. Tall fescue*' 50 to 75 lbs. 5.5 to 7.5 
+ white or ladine clover* I% to 3 lbs. 

3. Tall fescue*' 50 to 75 lbs. 5.5 to 7.5 
+ red clover* 15 to 30 lbs. 
(Recammended north of US 40) 

4. Orchardgrass 30 to 45 lbs. 5.6 to 7.0 
+ red clover' 15 to 30 lbs. 
+ ladino clover* 1% to 3 lbs. 

5. Crownvetch* 15 to 18 lbs. 5.6 to 7.0 
+ tall fescue*' 30 to 45 lbs. 
(Recammended south of US 40) 



Seed species and mixtures Rate per acre Optimum soil pH 

LAWNS AND HIGH MAINTENANCE AREAS 
1. Bluegrass 160 to 210 lbs. 55 to 7.0 
2. Perennial ryegrass (turf-me) 70 to 90 ibs. 5.6 to 7.0 

+ bluegrass 105 to 135 lbs. 
3. Tall fescue (turf-type)" 195 to 250 ibs. 5.6 to 7.5 

+ bluegrass 30 to 45 lbs. 

CHANNELS AND AREAS OF  CONCENTRATED R O W  
1. Perennial ryegrass I50 to 225 lbs. 5.6 to 71) 

+ white or ladino clover* 1% to 3 lbs. 
2. Kentucky bluegrass 30 lbs. 55 to 75 

+ smooth bromegrass I5 ibs. 
+ switchgrass 5 lbs. 
+ timothy 6 lbs. 
+ perennial ryegrass I5 lbs. 
+ white or ladino clover* 1% lo 3 lbs. 

3. Tall fescue*' 150 to 225 lbs. 5.5 to 7.5 
+ ladino or white dover' 1% to 3 lbs. 

4. Tall fescue" 150 to 225 lbs. 5.5 to 7 5  
+ Perennial bluegrass 22 to M Ibs. 
+ Kentudry bluegrass 22 to M Ibs. 

For best resulu (a) legumc seed should bc inaulatcd; @) reeding mimum containing legumes 
should prcfcnbly bc rpring-seeded, although the !&ras may be fall-reeded and the legume fmt-seeded: 
and (c) if legumes arc fall-secdcd, do so in early fall. .. Tau feyue ~ m r i d e s  littlc m r  for. and mav be toxic to, some spcicr of m.ldlife. The IDNR mc. 
oflizcr Ute need for additional w r c h  on alrcmitivu, l o  tall fcwuc. iuch as buffalo-, orcbad- 
-, mmth bmmegrarr, and *ah-!gas% This rssearch, inmnjunction with dcmmstntion a-r, 
should f- on  cmaion control charaacrinics, 4Idlife toxicity, turf durability, and drwghr resirtanrc. 

NOTE: If using mitiures orher than those listed here, incrense the seeding rnte by 50% 
over the conventional rate. 

Maintenance Apply uX)-300 lbs./aae of 12-12-12 or equivalent fertilizer between Apr. 15 and May 10 or dur- 
ing periods of vigorous growth. 
Re-seed and mulch any a rea  that have inadequate cover by mid- to late-April. For best results, 
re-seed witbin the recommended dates show in Practices 3.11 for temporary seeding or 3.12 
for permanent seeding. 

Common Seeding done at wrong time 01 year--results in poor seed germination and vegetative stands. 
concerns Seeding on too steep a slope--result. in seed loss and pwr stands. 

Seeding failure due to late freeze, killing germinated seedlings. 
Mulch rate inadequate--results in poor germination and failure of dormant seeding. 
Unsuitable choice of seed species or seeding mixlure--results in poor vegetative stands or vegeta- 

tion that does not serve the intended purpose. 
Poor soil and seed contact--results in poor seed germination and vegetative stand.. 
Dormant seeding over mulch or frost seeding in concentrated flow areas--can result in seed be- 

ing washed away before seed-soil contact and germination can occur. 



Seed species and mixtures Rate per acre Optimum soil pH 

LAWNS AND HIGH MAINTENANCE AREAS 
1. Bluegrass 160 to 210 lbs. 5.5 to 7.0 
2. Perennial ryegrass (turf-type) 70 to 90 lbs. 5.6 to 7.0 
t bluegrass 105 to 135 lhs. 

3. Tall fescue (turf-type)" 195 to 250 lbs. 5.6 to 7.5 
+ bluegrass 30 lo 45 lbs. 

CHANNELS AND AREAS OF CONCENTRATED FLOW 
1. Perennial ryegrass 1M to 225 lbs. 5.6 to 7.0 
t white or ladino clover* 1% to 3 lbs. 

2. Kentucky bluegrass 30 lbs. 5 5  to 75 
+ smooth bramegrass 15 lbs. 
+ switchgrass 5 lbs. 
t timothy 6 lbs. 
+ perennial ryegrass 15 lbs. 
+ white or ladino clover* 1% to 3 Ibs. 

3. Tall fescue*' 150 to 225 lbs. 5.5 to 7.5 
+ ladino or white clover* 1% to 3 lbs. 

4. Tall fescue" 150 to 225 lbs. 5.5 to 7.5 
+ Perennial bluegrass 22 to 30 lbs. 
+ Kenluch blueerass 22 to 30 lbs. 

I For hut roultr. (a) lcymc xcd should bc innulatcd; (b) rccding m u t u n  containing lcymcs 
should pmfcnhl) bc rpnng-eedcd, allhough thc gras.5 ma) bc 1al:Ycdcd and thc lcgvmc fml-wedcd. 
and fr)  if lcevmcs arc fall-acdcd. do ro in earlv irll. 1 \ ,  " , .' Tall lcscvc pmvider little mvcr for, and may be loic to, some species of wildlife. T h c  IDNR rcc 
optrcr thc nccd lor additional rcvarrh on altcrnati~r to tall fruuc, such as bu l l a lopu ,  orchard. 
gas, smooth bromcpu.  and nnlch-gars This rucarrh, m conjunctton wth dunorstratinn a m $ ,  
should laur on c m ~ o n  ronlrol rhanctcnrt~a, wldl~fc toicnty, turfdurabil6ty, and druught monancc 

NOTE: If using rnirmres other lhan those lisred here, increase lhe seeding rate by 50% 
over the conventional rate. 

Maintenance Apply UX)-MO lbs./acre of 12-12-12 or equivalent fertilizer between Apr. 15 and May 10 or dur- 
h g  periods of rigorous growth. 
Re-seed and mulch any a r ea  that have inadequate a v e r  by mid- lo late-April. For best results, 
re-seed within the recommended dates shown h Practices 3.11 for temporary seeding or 3.12 
for permanent seeding. 

Common Seeding done at wrong time olyear--results in poor seed germination and vegetative stands. 

concerns Seeding on too steep a slope--results in seed loss and poor stands. 
Seeding failure due to late freeze, killing germinated seedlings. 
Mulch rate inadequate--results in poor germination and failure of dormant seeding. 
Unsuitable choice 01 seed species or d i n g  miaturn--results in poor vegetative stands or vegeta- 

tion that does not serve the intended purpose. 
Poor soil and seed contact--results in poor seed germination and vegetative stands. 
Dormant seeding over mulch or frost seeding in concentrated flow areas--can result in seed be- 

ing washed away before seed-soil contact and germination can occur. 



Practice 3.15 
Mulching - 1 

Purposes To prevent erosion by protecting h e  soil from wind and water impact. 

&hibit 3 . 1 5 . ~ ~  TO provide temporary surface stabilization. 
To prevent soil from crusting. 
To conserve moishue thereby promoting seed germination and seedling growth. 

Exhibit 3.164. Applying straw mulch with a chopper-blower on freshly seeded roil adjacent to a road. 

Requirements Material: Straw, hay, wood fiber, cellulose, or excelsior (see Exhibit 3.15-B), or erosion control 

(Exhibits 3. 15-B blank& or turf reinforcement mats (Practices 3.17 and 3.18), as specified in Ule erosion and 
and C) sediment control plan. 

Coverage: At least 75% of the soil surface. 
Anchoring: Required for maw or hay mulch and sometimes excelsior to prevent displacement by 

wind andlor water (see Exhibit 3.15-C). 

Exhibit 1.168. Mulch Materials. Rales, and C m n t s .  

Material Rate Comments 

Straw or hay 1 !A-2 Should be dry, unchopped, £ree of 
tonslacre undesirable seeds. 

Spread by hand or machine. 
Must be crimped or  anchored (see 

Exhibit 3.15-D). 
Wood fiber or 1 ton Apply with a hydromulcher and use 

cellulose /acre with tacking agent. 
Long fiber wood 112-314 Anchor in areas subject to wind. 

(excelsior) tonlacre 



Exhibii 3.15C. This unanchored straw mulch ~~ with runolito the dorm drain. While acting somewhat 
as an inld protection Fdler. t would have been more effective keeping soil from eroding off the site. 

Application 1. Apply mulch at the recommended rare. 

and anchoring 2. Spread uniformly by hand, hay fork, mulch blower, or hydromulcher. After spreading, no more 

(Exhibits 3. IS-D, than 25% of the ground surface should be visible. 

E, ond F) 3. If straw or hay is used, anchor it immediately one ofthe following ways (see Exhibit 3 15-D): 
- Crimp with a mulch anchoring tool, a welghted fann disk with dull serraled blades set straight 

(see Erhibit 3.15-E), or track cleats of a bulldozer; OR 
- Hydromulch with shon cellulose fibers (see Exhibit 3.15-F); 
-Apply a liquid tackifier; OR 
- Cover with nening secured by metal staples. 

Exhibii 3.16.D. Mulch Anchoring Methods. 

Anchoring method How to apply 

Mulch anchoring tool OR Crimp or punch the straw or hay into the soil 2-4 in. 
Farm disk (dull, serrated, Operate machinery on the contour oilhe slope. 

and set straight) 
Cleabng with dozer tracks Operate dozer up and down slope, not across, or else 

the tracks will form rills. 
Wocd hydromulch fibers Apply 1-2 tonslacre using a hydromulcher at a rate 

of 750 1bs.lacre with a tacking agent (or according 
to contractor specificalions). Do not use in areas 
of concentrated flow. 

Asphalt emulsion Emulsified asphalt should conform to fie require- 
ments of ASTM Spec. #977. Apply with suitable 
equipment at a rate of 0.05 gal./sq. yd. Do not use 
in areas of concentrated flow. 

Synthetic tackifier, b~nder Apply according to manufacturer's rmmmendation. 
or soil stabilizer 

Biodegradable netting Apply over mulch and staple with 6-8 in. wire staples. 
(polypropylene or simi- Follow manufacturer's recommendations for instal- 
lar material)' lation. Best suited to slope application 

.lnrlall lhcnsning Lnmedialely nRo applyvlgthe mulch. In area dmncenualed wale flow, lay ii parallel 
to lhe diaion offlow; on 0th lay n eithn parallel or perprndicula, l o  dirdion of flow. Edgn of a& 
j-1 ncning srip should overlap 66 in. with lhs IVlp m ths upp& sidc of my Ihknl water flow m onp. 
lnrlatlalion dcuib arc silt ~ i l i s ,  ul rollmr rnanuflcolrds dirsdionr. 



Exhibi 3.16.E. A crimper can be used to anchor mulch inlo the sail more securely. 

I 1 

Exhibit 3.15s. Hydroseeding the roadside in a new subdivision. 

Maintenance Inspect after storm events to check for movement of mulch or for erosion. 
If washout, breakage, or erosion is present, repair Ute surface, then re-seed, re-mulch and. if appli- 
cable, install new netling. 
Continue inspections until vegetation is firmly established. 

Common Inadequate coverage--results in erosion, washout, and poor plant establishment. 
concerns Appropriate tacking agent not applied o r  applied in insufficient amwnt-results in mulch being 

lost to wind and runoff 
Flow t m  concentrated to use straw mulcb-results in erosion in channel; consider use of erosion 

control blankets andlor a diversion until vegetation is established. 
Hydromulch applied in winter-results in deterioration of mulch before plants can become estab- 

lished. 
Netting washed away--because insu5icienl number of staples used. 
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