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1 .O INTRODUCTION 
,, *“a-*, 

Areas meeting the definition of wetlands used by the U.S. Environmental Protection Agency (EF’A) and 

the U.S. Army Corps of Engineers (USACE), under Section 404 of the Clean Water Act (33 USC 1344), 

were delineated on those parts of Indian Head Division, Naval Surface Warfare Center (IHDIV-NSWC) 

designated as Site 12 (Town Gut Landfill) and Site 42 (Olson Road Landfill). The delineation also 

identified wetlands regulated by the state of Maryland under several natural resource protection acts. 

The USACE and EPA define wetlands as “those areas that are inundated or saturated at a frequency and 

duration sufficient to support, and that under normal circumstances do support, a prevalence of 

vegetation typically adapted for life in saturated soil conditions. Wetlands generally include swamps, 

marshes, bogs, and similar areas (40 CFR 230.3 and 33 CFR 328.3).” Maryland defines wetlands using 

the same definition but has enacted separate regulations for protecting tidal wetlands (the Maryland Tidal 

Wetlands Act) and nontidal wetlands (the Maryland Nontidal Wetlands Protection Act). 

1.1 PURPOSE 

The Navy is investigating Sites 12 and 42 under the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA; 42 USC 9601 et seq.). Section 404 of the Clean Water Act 

and the Maryland wetland protection regulations constitute Applicable, .Relevant, and Appropriate 

Regulations (ARARs) under CERCLA. Federal agencies such as the Navy are not required to formally 

apply for permits under ARARs when conducting activities in the context of CERCLA. But agencies are 

required to comply with the intent of ARARs by protecting environmental resources in a commelnsurate 

manner. Compliance with ARARs pertaining to wetland protection requires identifying, mapping, and 

describing the affected wetland areas. The following report summarizes an effort to map the wetlands on 

the sites and presents a descriptive baseline that can be used to develop a mitigation plan for restoring or 

replacing the wetlands, if necessitated by remediation activities. 

1.2 SITE DESCRIPTION 

The IHDIV-NSWC is located in northwestern Charles County,’ Maryland, approximately 25 miles 

southwest of Washington, DC (Figure l-l). The main area of the installation occupies a peninsula termed 

Cornwallis Neck. The peninsula is bounded to the north and west by the Potomac River and to thle south 

. by Mattawoman Creek. Both the Potomac River and Mattawoman Creek are tidal. A separate area of 

the installation, the Annex on Stump Neck, is located across Mattawoman Creek from the main area. Sites 

12 and 42 are both located within the main area. The active mission of IHDIV-NSWC includes research, 

__ .” xl_ ._ development, testing, evaluation, and support services related to ordnance and explosives. 
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1.2.1 12 Site 

Site 12 comprises approximately 4 acres of undeveloped land in the south-central part of the main area 

(Figure l-2). The site is bounded to the east, north, and southeast by Atkins Road. Atkins Road 

Extension crosses the middle of the site in a northwestward orientation, serving as a shortcut between 

segments of Atkins Road south and north of the site. This road extension divides Site 12 into western 

and eastern components. 

B’etween 1968 and 1980, the site was used to dispose of landscaping waste, fill material, and rubble. 

Material generated outside the installation was also deposited at the site prior to 1972. Now abandoned, 

the landfill is estimated to contain approximately 80,000 cubic yards of material, or approximately 6,400 

tons of mixed solid waste material comprising primarily landscaping wastes, tree stumps, and demolition 

debris. Some unauthorized dumping may have occurred at the landfill prior to closure. Unauthorized 

materials dumped at the site could have included paints, varnishes, and other chemical wastes (TtNUS, 

1999) 

The landfilled area is estimated to encompass approximately 1 acre, and the top of the fill is estimated to 

be approximately 10 to 15 feet over the original ground surface (TtNUS, 1999). The gently sloping 

surface currently supports perennial grasses and widely scattered deciduous tree saplings. Isteeper 

slopes bordering the landfilled area support mature deciduous forest. The western edge of the site abuts 

a pond situated upstream of a dam constructed across a cove of Mattawoman Creek. A 72-inch pipe 

under the dam regulates the water level in the pond and allows excess water to flow out into tidal 

wetlands bordering Mattawoman Creek. Another 72-inch pipe provides continuity under Atkins Road 

Extension to another pond in the central part of the site. That pond bisects landfilled areas east of Atkins 

Road Extension into northern and southern components. 

1.2.2 Site 42 

Figure l-2 shows the location of Site 42 on the facility. Site 42 includes approximately 2 acres formerly 

occupied by a landfill. An Assembly Building (Building 1866) was constructed on part of the abandoned 

landfill in 1992. An unnamed nontidal tributary to Mattawoman Creek flows southward along the western 

edge of the former landfill. The site was used for unauthorized disposal of solid wastes between 1982 

and 1987 (TtNUS, 1999). 
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Areas of the former landfill not occupied by Building 1866 and its parking lot currently support perennial 

grasses and widely scattered deciduous tree saplings. Two drainage ditches cross that pan: of the 

abandoned landfill north of Building 1866. Another drainage ditch is located close to the southern edge of 

the site and receives outflow from a drainage pipe (Outfall IW71). Areas west and south of the 

abandoned landfill support mature deciduous forest vegetation. Areas to the east and north are occupied 

by other facilities. 
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2.0 WETLAND DELINEATION METHODOLOGY 

The wetland delineation followed the routine on-site methodology in the Corps of Enqineers Wetlands 

Delineation Manual (1987 Manual) (Environmental Laboratory, 1987) and the USACE:-issued 

memorandum on clarification and interpretation of that manual (USACE, 1992). Field data on vegetation, 

soils, and hydrology at points on representative transects perpendicular to each wetland were used to 

determine the exact position of each wetland boundary. 

2.1 WETLAND DELINEATION BACKGROUND 

Wetlands, as regulated under Section 404 of the Clean Water Act, are defined in 33 CFR 328 as “areas 

that are inundated or saturated by surface or groundwater at a frequency and duration sufficient to 

support, and that under normal circumstances do support, a prevalence of vegetation typically adapted 

for life in saturated soil conditions.” 

For an area to be identified as a wetland according to the 1987 Manual, it must display positive evidence 

of each of three parameters: 

. Hydrophytic vegetation 

l Hydric soil 

l Wetland hydrology 

The 1987 Manual defines each parameter and lists specific field indicators that may be used to document 

evidence for each. Certain specific exceptions, under which wetlands may not necessarily show 

evidence of each parameter, are noted in the 1987 Manual. These exceptions pertain to disturbed areas 

and certain areas of exceptional complexity termed “problem areas.” 

2.2 WETLAND DELINEATION PROCEDURES 

Each site was initially walked to determine those areas where wetlands could potentially be present. 

Representative transects were then established perpendicular to each area of potential w’etlands. 

Vegetation, soil, and hydrology data were collected at each data point on the transects, as follows: 

Vegetation: Each plant species observed within a 30-foot-diameter circular quadrant surrounding the 

center of each data point was recorded (a nested 5foot-diameter quadrant was utilized to record 

herbaceous vegetation). Dominant species were determined, on the basis of estimated percent areal 

cover, for each of the following vegetative strata: 
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l Canopy - Trees over 5 inches in diameter at breast height (DBH) 

l Saplings - Woody plants over 20 feet in height but under 5 inches DBH 

l Shrubs - Woody plants under 20 feet in height 

l Herbaceous Groundcover - Nonwoody plants and woody seedlings under 3 feet in height 

l Woody Vines -Woody vines attached to the trunks of trees or saplings 

The wetland indicator status for each dominant species was then recorded according to Reed (1988). 

Indicator statuses include the following: 

l Obligate Wetland (OBL) - Species recognized as occurring in wetlands greater than 99 percent of the 
time. 

. Facultative Wetland (FACW) - Species recognized as occurring in wetlands 67 to 99 percent of the 
time. 

. Facultative (FAC) - Species equally likely to occur in wetlands or uplands (nonwetlands). 

. Facultative Upland (FACU) - Species recognized as occurring in wetlands 1 to 33 percent of the time. 

l Obligate Upland (UPL) - Species recognized as occurring in wetlands less than 1 percent of the time. 

The 1987 Manual states that areas within which greater than 50 percent of the dominant plant species 

are OBL, FACW, and FAC display evidence of hydrophytic vegetation. Modifiers of I‘+” and I‘-” are added 

to the indicator statuses of plants considered to be slightly more or less prone to occur in wetlands than 

indicated by the indicator status alone. Species designated as “FAC-” are considered to count against 

rather than toward the 50-percent threshold. The 1987 Manual also lists several morphological 

adaptations of plants that are responses to wetland hydrology. Visual observation of one or more of 

these adaptations also constitutes evidence of hydrophytic vegetation, regardless of indicator status data. 

Soil: Soil borings were hand augered to a minimum depth of 20 inches (or auger refusal) at each data 

point. The following data were recorded for each soil horizon (layer) encountered: 

l Soil matrix color, using a Munsell Soil Color Chart. The matrix is the predominant color of a soil 

horizon. In most soils in the eastern United States, grayer matrix colors are generally indicative of 

extended periods of soil saturation, and brighter orange, yellow, or red matrix colors are generally 

indicative of infrequent saturation. 
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l Color, abundance, and distinctiveness of soil mottles, if present. Mottles are spots or streaks of a 

different color that occur within the matrix of a soil horizon. Bright orange, yellow, or red mottles 

contrasting with a gray matrix are generally indicative of extended periods of soil saturation. 

. Texture, estimated subjectively in the field using definitions established by the U.S. Departiment of 

Agriculture (SCS, 1962). 

. Presence of concretions or other irregularities. 

The soil profile data were used to identify the soil series at each soil boring location. The soil profile data 

were compared against physical descriptions and characteristic soil profiles for specific soil series in the 

Soil Survev for Charles County. Marvland (SCS, 1974). . If the soil series could be conclusively 

determined, the Hvdric Soils List for Marvland (NRCS, 1999) was consulted to determine whether it was 

listed as hydric. Additionally, the profile properties were used to determine whether the soil displayed one 

or more of the field indicators of hydric soils listed in the 1987 Manual. Hydric soil field indicators recently 

adapted by the NRCS (NRCS, 1996) were also considered. 

Hydrology: The depth of surface water, if present, was recorded at each data point. Otherwise, the 

depths to soil saturation and to free water in the soil borehole were recorded. If saturated soils were not 

encountered in a borehole, it was recorded as dry. The 1987 Manual lists several primary field indicators 

of wetland hydrology, including 

l Visual observation of soil inundation (presence of surface water) 

l Visual observation of soil saturation (free water within 10 inches of the surface) 

. Presence of watermarks oh trees or structures resulting from previous episodes of surface water 

. Presence of drift lines caused by previous episodes of surface water 

l Presence of sediment deposits resulting from earlier episodes of surface water 

l Presence of surface drainage features indicative of episodes of surface water 

The supplementary guidance also notes several secondary field indicators that can be used as evidence 

of seasonally saturated wetland hydrology when primary indicators are not present. At least 

two secondary field indicators must be documented as present for the wetland hydrology parameter to be 

met. Examples of secondary field indicators of wetland hydrology include, but are not limited to 

l Passed FAC-Neutral Test (the number of dominant plant species with indicator statuses of OBL and 

FACW exceeds the number with FACU or UPL statuses). 
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l Presence of water-stained leaves on the soil surface. 

l Presence of oxidized root channels surrounding living plant roots (narrow strips of orange or yellow 

soil adjoining roots in a gray-colored soil). 

2.3 STAKING AND SURVEYING 

Wetland boundaries on each site were marked in the field using wooden stakes. Each stake was labeled 

‘WET” followed by the site number (12 or 42) and a sequential number. Each data point on the transects 

selected for recording field data was also staked, and the stakes were labeled “WET” followed by “DP” 

and the number assigned to the data point. The coordinates for each stake were subsequently 

determined through a conventional land survey and shown on topographic base maps for each site. 
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3.0 WETLAND DELINEATION RESULTS 

Section 3.1 presents the results of the wetland delineation for Site 12. Section 3.2 presents the results of 

the wetland delineation for Site 42. Drawings depicting the wetland delineations are presented in Figure 

3-l for Site 12 and Figure 3-2 for Site 42. Data sheets presenting field data on vegetation, soil, and 

hydrology for representative data points on transects perpendicular to the delineated wetland boundaries 

are presented for Site 12 in Appendix A and for Site 42 in Appendix B. 

3.1 SITE 12 

Wetlands on formerly landfilled areas at Site 12 are limited to narrow zones of herbaceous vegetation on 

saturated soils at the shorelines of the ponds created by the dam south of the site (Figure 3-l). The 

vegetation in these narrow fringes of shoreline wetlands comprises a dense, nearly pure stand of 

smartweed (Polygonurn punctatum). The zone of saturated wetlands fringing the ponds is generally 

between 5 and 15 feet wide at the edge of the pond west of Atkins Road Extension and between 10 and 

50 feet wide at the edge of the pond east of that roadway. The additional width bordering the eastern 

pond is likely the result of recent beaver activity, which has partially restricted a culvert carry flow 

westward under the roadway. There are no wetlands on the surface of the abandoned landfill, except 

Iis. where the landfill immediately abuts the ponds. All the wetlands on Site 12 are nontidal. 

Under the wetland classification system developed by the US Fish and Wildlife Service (FWS) (Cowardin 

et al., 1979), nearly all the wetlands on Site 12 would be best classified as palustrine emergent, 

dominated by persistent herbaceous vegetation. A small area of wetlands bordering a segrnent of 

shoreline near the eastern edge of Site 12, east of the landfill, would be classified as palustrine forested, 

dominated by broad-leaved deciduous trees. 

The standing impounded water in the ponds supports dense, localized patches of the nonpersistent emergent 

plant, duck potato (Sagittaria latifolia). Nonpersistent emergent vegetation does not remain standing 

throughout a normal year. Wetlands dominated by nonpersistent vegetation may at many times appear to be 

open waters lacking vegetation. The ponds, which are nontidal, may thus be classified as palustrine 

emergent wetlands dominated by nonpersistent vegetation. Because of the small size of the ponds, they 

would not typically be classified as lacustrine under the FWS system. 

3.1 .l Pond West of Atkins Road Extension 

The zone of saturated wetlands fringing the shoreline of the pond west of Atkins Road Extension is 

‘.z. delineated by Stakes ‘WET 12-1” through “WET 12-31.” The transition between upland areas on the 
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landfill and the wetlands is illustrated with Transect 1 (Appendix A), comprising three data points (1, 2, 

and 3) on a line perpendicular to the wetland boundary at Stake “WET 12-26.” 

Vegetation: Vegetation outside the delineated wetland boundary comprises a nearly pure turf of tall fescue 

(Festuca arundinacea), and vegetation inside the boundary comprises a dense stand of smartweed. Several 

saplings of black locust (Robin& psuedoacacia) are widely scattered over parts of the landfill. Saplings within 

the delineated wetland boundary are dead or dying. Black locust is generally intolerant of extended periods 

of soil saturation, and the dying saplings suggest that water levels in the pond may have recently risen. 

Soils: Soils outside the delineated wetland boundary appear to be fill soils associated with the landfill. 

Surface soils do not change dramatically at the wetland boundary, but the matrix color does become 

somewhat grayer with more pronounced mottling. Distinctive changes in soil color due to saturated 

(anaerobic) conditions are not necessarily expected in fill soils. It was not evident from the tr(ansects 

where the fill soils stopped. It is expected that the fill soils associated with the landfill end somewhere 

under the ponded water. The Soil Survev of Charles Countv, Marvland maps the ponds and much of the 

landfill as tidal marsh soils (SCS, 1974). This mapping does not reflect current conditions. The soil 

survey reports observations made prior to 1970, before much of the landfill was established ancl before 

the nearby dam was constructed. 

Hydrology: At the time of the delineation, soils inside the delineated wetland boundary were saturated at 

the surface. Soils outside the boundary were not saturated close to the surface. An abrupt topolgraphic 

rise of 6 to 12 inches generally coincides with the transition from smartweed to tall fescue. The hydrology 

of the wetlands is likely a function of water levels in the pond, but it is possible that some surface water 

may also be seeping out from the fill soils on the landfill. 

Other Observations: Small flocks of Canada geese (Branta canadensis) were observed on the 

adjoining pond on several occasions during the delineation. Certain trees close to the shoreline displayed 

chewed bark, indicative of recent activity by beaver (Castor canadensis). 

Functions and Values: The wetland vegetation fringing the pond helps to stabilize the shoreline and 

prevent erosion of the soil covering the landfill. It may also help protect water quality in the pond by 

slowing the velocity of, and filtering, surface runoff coming off the landfill. The emergent vegetation may 

help improve the value of the ponds as habitat for fish and wildlife by contributing nutrients and organisms 

at the bottom ,,of the food chain. The wetland fringe improves the aesthetic appearance of the ponds, 

making the site appear more natural than if the turf immediately abutted open water. 

010005/P A-3-7 CT0 0245 



3.1.2 Pond East of Atkins Road Extension 

The zone of saturated wetlands fringing the shoreline of the pond east of Atkins Road Extension is 

delineated by Stakes ‘IYET 12A-1” through “WET 12A-43.” On the south shore of the pond, the transition 

between uplands on the landfill and the wetlands is illustrated by Transect 2 (Appendix A), comprising 

three data points (4, 5, and 6) on a line perpendicular to the wetland boundary at Stake “WET 12A-5.” On 

the north shore of the pond, the transition between uplands on the landfill and the wetlands is illustrated 

by Transect 4 (Appendix A), comprising four data points (11, 12, 13, and 14) on a line perpendicular to 

the wetland boundary at Stake “WET 12A-35.” 

The easternmost part of the site, just inside the bend in Atkins Road, includes an area of deciduous forest 

and pond shoreline whose surface soils have not been disturbed by landfill activity. Stakes delineating 

the wetland boundary in this part of the site number between “WET 12A-10” and “WET 12A-30.” The 

transition from uplands to wetlands in this part of the site is illustrated by Transect 3 (Appendix A), 

comprising four data points (7, 8, 9, and 10) on a line perpendicular to the wetland boundary at Stake 

“WET 12A-28.” 

Vegetation: Vegetation on the landfilled areas east of Atkins Road Extension is similar to that on the 

landfilled areas west of the road. Vegetation outside the delineated wetland boundary comprises a nearly 

pure turf of tall fescue, and vegetation inside the boundary comprises a dense, nearly pure stand of 

smartweed. As is true west of the road, several saplings of black locust are widely scattered over areas 

of the landfill, and those within the delineated wetland boundary are dead or dying. Those outside the 

boundary appear to be normal. This may reflect a recent rise in the water level within this series of 

interconnected ponds. 

Uplands in the easternmost part of the site, which was not previously occupied by the landfill, are 

relatively steep slopes that support mature deciduous forests dominated by species such as chestnut oak 

(Quercus prinus), white oak (Quercus alba), and tulip poplar (Liriodencfron fulipifera). Many of the trees 

are over 18 inches in diameter at breast height (DBH, defined as trunk diameter 4.5 feet off the ground). 

Occasional saplings and seedlings of canopy trees and of Virginia pine (Pinus virginiana) are present 

under the canopy. Forest cover such as this is common on the steep slopes bordering the coves and 

inlets of Mattawoman Creek on IHDIV-NSWC. 

Wetlands fringing the pond in the easternmost wooded area of the site are generally shaded and include 

trees and saplings typical of the bottomland hardwood forests typically associated with stream valleys in 

Charles County. The trees and saplings that were observed include red maple (Acer rubrum) and sweet 

gum (Liquidamber styracifha). 
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Soils: Soils throughout Transects 2 and 4 appear to be fill soils associated with the landfill. Surface soil 

properties do not generally appear to change dramatically at the wetland boundary, but the soil matrix 

color does become somewhat grayer with more pronounced mottling at the boundary. Distinctive 

changes in soil coloration in response to conditions of saturation (anaerobic conditions) are not 

necessarily expected in fill soils. The Soil Survev of Charles Countv. Marvland maps the ponds and 

much of the landfill as tidal marsh soils (SCS, 1974). This mapping does not reflect current conditions. 

The soil survey reports observations made prior to 1970, before much of the landfill was construc:ted and 

before the nearby dam was constructed. 

It is noted that changes in soil coloration on Transect 4 are substantially more distinct than those on 

Transects 1 and 2. The soil pits along that transect may have intercepted the tidal marsh soils reported to 

have originally been present on the site. 

Hydrology: At the time of the delineation (September 30, 1999) areas inside the delineated wetland 

boundary on the former landfill were saturated at the surface. Areas outside the boundary were’ not 

saturated close to the surface. An abrupt topographic rise of 6 to 12 inches generally coincides with the 

transition from dense smartweed to dense tall fescue. The hydrology of the wetlands fringing the ponds 

is likely a function of the water level in the pond, although it is also possible that some surface water may 

be seeping out from the fill soil (the landfill) to the pond. 

The hydrology of the wetlands in the easternmost (undisturbed) part of the site is also likely a function of 

water levels in the ponds. But at least one sizable seep was also observed (at Stake “WET 12A-26”) 

where groundwater was flowing out from the toe of a slope. 

Other Observations: Many trees and saplings close to the pond have experienced bark loss due to 

beaver activity, and many saplings have been felled. Tracks of whitetail deer (Ocfocoileus virginianus) 

were observed in saturated soil near Stake “WET 12A-25.” A bald eagle (Haliaeetus leucocephar’us) was 

observed flying over the site during the delineation. 

Functions and Values: The wetland vegetation fringing the pond helps to stabilize the shorelline and 

prevent erosion of the soil covering the landfill. It may also help protect water quality in the pond by 

slowing the velocity of and filtering surface runoff coming off the landfill. The emergent vegetation may 

help improve the value of the ponds as habitat for fish and wildlife by contributing nutrients and organisms 

at the bottom of the food chain. The wetland fringe improves the aesthetic appearance of the ponds, 

making the site appear more natural than if the turf immediately abutted the open water. 
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3.2 SITE 42 

Wetlands on Site 42 include narrow lowlands bordering the perennial stream west of the landfill, a swale 

carrying seepage from the edge of the Building 1866 parking lot to the stream, and the bottoms of several 

drainage ditches (Figure 3-2). An elevated berm associated with a steam pipe crosses the stream just 

downstream from Building 1866 and creates a shallow, marshy impoundment. This impoundment is a 

wetland dominated by dense herbaceous vegetation: 

All the wetlands are nontidal. The stream channel would be classified as riverine, upper perennial by the 

FWS (Cowardin et al., 1979). The wetlands bordering the stream would be best classified as palustrine 

forested, broad-leaved deciduous. These wetlands generally support only herbaceous vegetation, but 

they are narrow and shaded by overhanging limbs from the adjoining uplands. The wetlands in the 

impoundment, in the drainage ditches, and in the swale would be best classified as PEMl. 

3.2.1 Western Stream and Associated Wetlands 

Stakes “WET 42-l” through “WET 42-28” mark the upland boundary of wetlands associated with the west 

side of the stream (opposite from the landfill). Stakes “WET 42-29” through “WET 42-39,” Stakes “WET 

42-65” through VET 42-71 ,‘I and Stakes “WET 42-85” through “WET 42-l 06” mark the upland boundary 

of wetlands associated with the east side of the stream (the same side as the landfill). The gaps in the 

stake numbers on the eastern side correspond to the drainage ditches and swale. The transition from 

uplands to wetlands bordering the stream is illustrated by Transects 1 and 2 (Appendix B), comprising 

data points on lines perpendicular to the wetland boundary at Stake “WET 42-6” and Stake “WET 42-32.” 

Vegetation: The stream channel itself generally lacks vegetation. Wetlands adjacent to the stream channel 

are generally characterized by dense smartweed with frequent false nettle (Boemeria cyhdrica). The 

wetlands are narrow and shaded by deciduous trees growing on the adjoining uplands. The marshy 

impoundment is wider, not shaded, and includes patches of other emergent plant species such as common 

cattail (Typha latifolia) and tear-thumb (Polygonurn sagiftafum). 

Soils: The sediment in the stream channel is generally soft and unconsolidated. Surface soils in the 

wetlands bordering the streams are generally fine sandy loams or silt loams distinguished from adjoining 

upland soils by grayer colors and more distinctive mottling. The Soil Survev of Charles Countv, Marvland 

maps the soils in both the wetlands and uplands surrounding the stream in the moderately well drained 

Keyport series (SCS, 1974). Field observations suggest that undisturbed upland soils on the site are 

Keyport soils but that the wetland soils are better classified in the poorly drained Elkton series. Surface 

soils on the abandoned landfill are fill soils. 
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Hydrology: The stream originates as two intermittent headwaters just north of the site. Water in the 

channel flows southward. Water depth in the channel was generally under 6 inches at the time of the 

delineation. The stream enters a tidal cove of Mattawoman Creek several hundred feet south of the site. 

The wetlands bordering the stream were saturated at the surface at the time of the delineation. 

Functions and Values: The small pools in the stream and the emergent vegetation in the wetlands help 

reduce the velocity of runoff entering the stream from uplands. Wetlands associated with headwater 

streams such as this are commonly recognized as playing a role in reducing flood levels. But the 

proximity of the stream to tidal waters (Mattawoman Creek) minimizes the importance of Ipotential 

flooding. However, the deterrence of flow could help reduce the entry of oil and grease and other water- 

borne constituents from surrounding military operations into Mattawoman Creek. The stream channel 

and associated wetlands provide good habitat for small minnows and amphibians typically inhabiting 

small streams. The stream is too shallow to provide habitat for sportfish, but smaller organisms inhabiting 

the stream could migrate downstream into Mattawoman Creek to support the food chain there. The 

aesthetic value of the stream is considerable but is limited to only a small number of workers having 

business specifically at Building 1866. 

3.2.2 Seepage Near Southwestern Corner of Landfill 

; --.. A gentle swale originates near the southwestern corner of the parking lot for Building 1866 and 

proceeds downhill (southwestward) to the shallow impoundment bordering the stream. At the time of the 

delineation, water was observed to be seeping out of the soil near the top of the swale and1 flowing 

downhill toward the stream. There was no distinct channel. The water flowed through dense herlbaceous 

vegetation. Interestingly, the water was observed to be unnaturally warm, over 90°F. The origin of the 

water and the reasons for the high temperatures are not clear. 

The transition from uplands to wetlands in the swale is illustrated by Transect 3 (Appendix B), comprising 

data points on a line perpendicular to the wetland boundary at Stake “WET 42-74.” Herbaceous 

vegetation within the swale is typical of marshes dominated by persistent emergent vegetation. However, 

some scattered upland trees and a patch of Allegheny blackberry (Rubus a//egheniensis) within the swale are 

dead or dying. Particularly noteworthy is a large, dead tulip poplar tree (Liriodendron tulipifera) near the top 

of the swale. Surface soils throughout the swale and adjoining uplands are fill soils overlying the former 

landfill. Although fill soils are not necessarily expected to display color differences in response to saturation, 

soils within the swale were observed to be grayer than those of the adjoining uplands. Soils in the lower parts 

of the swale were very soft, much like quicksand. 

,.‘+-. 
As is true for the wetlands in the drainage ditch, the functions and values of the wetlands in the swale 

appear to be limited. The vegetation in the swale probably helps to reduce the velocity of the water as it 
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flows downhill through the swale toward the stream. This property is especially important considering the 

unusual high temperature of the water. Such water temperatures can be injurious to plants and 

microfauna in sediment and can hasten depletion of dissolved oxygen. The value of the swale as wildlife 

habitat appears to be minimal, but the dead tulip poplar could serve as a snag, offering a valuable 

roosting site for birds. 

3.2.3 Drainaae Ditches 

Two drainage ditches cross the surface of the landfill north of Building 1866. Both are straight, with steep 

embankments. The ditches both originate in developed facilities north of Building 1866, merge near the 

northwestern corner of the building, and then flow into the,stream. The sides of the ditches are marked 

with Stakes “WET 42-39” through “WET 42-65.” 

The bottoms of the ditches contained up to an inch of slowly running water and supported a dense stand of 

emergent vegetation at the time of the delineation. The vegetation comprises dense patches of herbaceous 

species such as common cattail, soft rush (Juncus etiusus), and woolgrass (Scirpus cyperinus). That 

vegetation contrasts sharply with the tall fescue on the embankments and over the rest of the landfill. Soils 

under the ditches, as with the rest of the former landfill, are fill soils. The emergent vegetation in the ditches 

likely helps to slow runoff entering from adjoining uplands, including several parking lots and buildings used in 

explosives work, thereby potentially reducing water-borne constituents entering the streams. Otherwise, the 

functions and values of wetlands in such man-made ditches are very limited. 

A third drainage ditch originates near the entrance to Building 1866’s parking lot and runs westward 

(downhill) along the eastern side of the site and enters the impoundment associated with the stream. The 

sides of this ditch are marked by Stakes “WET 42-85” to “WET 42-96.” The ditch receives discharges 

from a drainage pipe outfall (IW71) (TtNUS, 1999). It also appears to receive surface runoff from a 

roadway and from the parking lot for Building 1866. The sides of the ditch are very steep and over 10 

feet in height at places. There is little or no vegetation in the bottom of the ditch, which is shaded by trees 

on the adjoining uplands. As for the other drainage ditches, the functions and values of wetlands in this 

ditch are highly limited. 
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4.0 SUWiMA~Y 

The following section briefly summarizes the findings of the wetland delineation and discusses how the 

delineated wetlands are addressed in ARARs identified for CERCLA compliance activities on the IHDIV- 

NSWC site. 

4.1 AREAS ADDRESSED BY SECTION 404 CLEAN WATER ACT 

Atl areas within the delineated wetland boundaries on both sites are regulated under Section 404 of the 

Clean Water Act. Section 404 regulates the discharge of dredged or fill’material into “waters of the United 

States,” a term that includes wetlands connected to navigable waterways subject to use in interstate 

commerce. The regulatory status of isolated wetlands lacking surface connections to navigable 

waterways remains uncertain. But each wetland delineated on each site is connected by streams or 

other surface connections to Mattawoman Creek, which is navigable. Most activities that involve soil 

disturbance, such as grading or the placement of fill, are regulated under Section 404. Activities that 

drain wetlands without filling or grading are not regulated, and vegetation disturbance is not regula.ted. 

Outside the context of CERCLA, applicants proposing activities regulated under Section 404 must submit 

an application for a permit to the USACE (Baltimore District in Maryland). USACE reviews applications 

using technical criteria outlined in the “404(b)(l) Guidelines” before issuing or denying appllications. 

Compliance with the intent of Section 404 during the remediation process would involve milnimizing 

encroachment into any delineated wetlands or other waterways. If disturbance of surface soils in such 

areas is unavoidable, suitable mitigation would involve restoring the affected areas, if possible, or 

enhancing, restoring, or creating wetlands in another location in the same watershed. 

4.2 AREAS ADDRESSED BY MARYLAND NONTIDAL WETLANDS PROTECTION ACT 

All wetlands on both sites are above the head of tide for Mattawoman Creek and thus are nontidal. 

Theoretically, the impounded waters in the ponds on Site 12 are not actual wetlands, bit the saturated 

soils fringing the ponds support persistent vegetation and clearly are nontidal wetlands. The act also 

regulates upland areas within 25 feet of nontidal wetlands (i.e. a nontidal wetland buffer). Unlike Section 

404, the Maryland Nontidal Wetlands Protection Act regulates almost any activity that disturbs nontidal 

wetlands or the buffer, including clearing vegetation or draining. 

Outside the context of CERCLA, applicants proposing activities that disturb nontidal wetlands or the 

buffer must submit an application for a permit to the Maryland Department of the Environment (MDE). To 

expedite the application process, MDE has developed a Joint Application Permit that can be submitted as 
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a single package to MDE, which then distributes the application to USACE. Compliance with the intent of 

the act would be similar to compliance with the intent of Section 404. 

4.3 AREAS ADDRESSED BY OTHER MARYLAND REGULATIONS PERTAINING TO 

WETLANDS 

Maryland Tidal Wetlands Act: Both sites lie more than 500 feet upgradient from the head of tides 

associated with Mattawoman Creek. Thus, neither site contains wetlands regulated under the Maryland 

Tidal Wetlands Act. The ponds on Site 12 are mapped as “tidal marsh” in the Soil Survev for Charles 

It appears as if the head of tides associated with Mattawoman Creek extended into County (SCS, 1974). 

Site 12 before a dam was constructed south of the site. That dam currently blocks the upstream 

(northward) movement of tides and permanently impounds the area formerly identified as tidal marsh, 

rendering it nontidal. 

Maryland Chesapeake Bay Critical Areas Act: Most of Site 12 and the southern part of Site 42 lie 

within 1,000 feet of tidal areas associated with Mattawoman Creek and thus fall into what the State of 

Maryland defines as the Chesapeake Bay Critical Area. The act requires local jurisdictions to implement 

regulations for reviewing development activities, including land clearing and grading, in areas within 1,000 

feet of tidal waters or wetlands associated with the Chesapeake Bay or its tributaries. Charles County, 

like most local jurisdictions, requires proponents of activities in the Critical Area to demonstrate efforts to 

minimize disturbance to tidal and nontidal wetlands, streams, forest cover, steep slopes (greater than 15 

percent), highly erodable soils (Erodability Factor greater than 0.35), and other sensitive natural areas 

(Charles County Planning Commission, 1994). 

The county reviews applications for grading permits, building permits, subdivisions, site plans, rezoning, 

special use permits, and special exceptions for compliance with its criteria for protecting the Critical Area. 

Compliance with the intent of the Act during the remediation process would involve minimizing 

disturbance of the sensitive areas noted above and implementing best management practices to reduce 

the potential for sedimentation of the ponds, streams, and wetlands. 

Compliance with the intent of the act would also involve minimizing disturbance of areas outside the 

landfill proper at each site. The landfills themselves do not support forest cover. However, adjoining 

slopes in the eastern part of Site 12 and west and south of Site 42 are forested and exceed 15 percent in 

places. Additionally, intact upland soils adjoining both landfills are mapped in the Sassafras series (at 

Site 12) and the Keyport series (at Site 42) (SCS, 1974). Both soil series have Erodability Factors 

exceeding 0.35 (MWCOG, 1991). 
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Maryland Forest Conservation Act: The Maryland Forest Conservation Act requires local jurisdictions, 

including Charles County, to implement regulations protecting forest resources from land development 

activities. Compliance is integrated into the permit review process for grading permits and subdivision 

approvals. The compliance process is typically two steps: Applicants first map and characterize forest 

resources on the affected property (a forest stand delineation) and then prepare a forest cons’etvation 

plan outlining efforts to minimize disturbance to forest resources and, if necessary, restore forest cover as 

a mitigation measure. 

The act specifically exempts the Chesapeake Bay Critical Area and thus applies only to those areas 

greater than 1,000 feet from mean high tide. The two acts are somewhat complementary, the Forest 

Conservation Act extending many of the forest conservation practices prescribed under the Chesapeake 

Bat Critical Areas Act to lands more distant from the bay. 

Forest is defined, for purposes of the act, as areas dominated by woody plants that are at least 10,000 
. 

square feet in area and include at least 100 trees per acre, of which at least half must exceed 2 inches 

in trunk diameter (DNR, 1997). There are no areas meeting this definition on the landfill proper at either 

site. The slope immediately west of the stream on Site 42 and the forested slopes and wetlands in the 

eastern part of Site 12 do meet the definition. Additionally, these forested slopes and wetlands rneet the 

criteria for priority areas for forest retention under the act (DNR, 1997). 

Compliance with the intent of the act would involve minimizing encroachment into forested wetlands or 

uplands at the edge of the landfills. It would also involve restoring tree seedlings to any unavoidably 

cleared forested area or to a nearby area of comparable size. 
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APPENDIX A 

WETLAND DELINEATION FIELD DATA SHEETS 

SITE 12 

I. 



SITE 12 SITE 12 
WETLAND DELINEATION TRANSECT I WETLAND DELINEATION TRANSECT I 

DATA POINT 1 DATA POINT 1 
DATA POINT 2 DATA POINT 2 
DATA POINT 3 DATA POINT 3 



DATA POINT 1 
10 FEET WEST OF STAKE “WET 12-26” 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

Project/Site: IHDIV-NSWC SITE 12 
Applicant: us NAVY 
Investigator: J. PEYTON DOUB. PWS 

Date: 
County: 
State: 

SEPTEMBER 30,11999 
CHARLES 
MARYLAND 

VEGETATION 
Dominant Plant Species 

FESTUCA ARUNDINACEA 
Stratum 

H 
Indicator 

FACU 
Other Plant Species 

POLYGONUM PUNCTATUM 
JUNCUS EFFUSUS 

Stratum Indicator 
H OBL 
H FACW+ 

Percent of Dominant Species that are OBL. FACW or FAC 
(excluding FAG). 

Remarks: DENSE TURF OF TALL FESCUE. NO INDICATORS OF HYDROPHYTIC VEGETATION. 

IYDROLOGY 
Recorded Data (Described in Remarks): 

Stream, Lake, or Tide Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

‘iaId Observations: 
Depth of Surface Water: 
Depth to Free Water in Pi: 
Depth in Saturated Soil: 

NONE (in.) 
NONE (in.) 
NONE (in.) 

iemarks: NO INDICATORS OF WETLAND HYDROLOGY. 

vetland Hydrology Indicators: 
Primary Indicators: 

Inundated. 

. 

Saturated in Upper 12 inches 
Water Marks 
Drift Lines 
Sediment Deposls 
Drainage Patterns in Wetlands 

Secondary Indicators (2 or more required): 
Oxidized Root Channels in Upper !2 inches 
Water-Stained Leaves 
Local Soil Survey Data 
FAGNeutral Test 
Other (Explain in Remarks) 



DATA POINT 1 
10 FEET WEST OF STAKE “WET 12-26” 

OIL 
lap Unit Name 
Series and Phase): 
‘axonomy (subgroup): 

TIDAL MARSH 

N/A 

mfile Description: 

)epth Horizon 
nches) 

-2 N/A 
-2o+ N/A 

Matrix Color Mottle Colors 
(Munsell Moist) (Munsell Moist) 
7.5YR 4/3 7.5YR 5l6 
7.5YR 513 75YR 516 

I- lydric Soil indicators: 
Histosol 

- Histic Epipedon - 
Sulfidic Odor 

- Aquic Moisture Regime 
- Reducing Conditions 

- Gleyed or Low-Chroma Colors - 

Remarks: NO 
LANDFILL. 

INDICATORS OF HYDRIC SOIL. APPEARS TO BE FILL SOIL PLACED ON THE SURFACE OF THE ABANDONED 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 

Drainage Class: VERY POOR 

Field Observations Yes q 
Confirmed Mapped Type? 

Mottle 
Abundance/Contrast 

FAINT, IRREGULAR 
APPROX. 50:50 

Texture Concretions, 
Structure, etc. 

SANDY CLAY LOAM 
SANDY CLAY 
WITH GRAVEL 

Concretions 
- High Organic Content in Surface Layer in Sandy Soil 

- Organic Streaking in Sandy Soils 
- Listed on Local Hydtic Soils List 
- Listed on National Hydric Soils List 
- Other (Explain in Remarks) - 

rophytic Vegetation Present? 
land Hydrology Present? 
ric Soils Present? 

Is thii Sampling Point Wfihin a Wetland? 

Classification: UPLAND (U) 



DATA POINT 2 
AT STAKE “WET 12-26” 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

Project/Site: ‘Date:999 IHDIV-NSWC SITE 12 
Applicant: us NAVY County: 

Investigator: J. PEYTON DOUB, PWS State: 
--I 

CHARLES 
MARYLAND 

Do Normal Circumstances exist on the site?: 
Is the site significantly disturbed (Atypical Situation)?: 

Is the area a potential Problem Area?: 
flf needed. exolain on reverse) 

Yes 

VEGETATION 
Dominant Plant Species 

POLYGONUM PUNCTATUM 
FESTUCA ARUNDINACEA 

Stratum Indicator Other Plant Species Stratum indicator 
H OBL 
H FACU 

Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAC-). 50 

Remarks: PLOT LOCATED AT ABRUPT TRANSITION FROM HYDROPHYTIC TO UPLAND VEGETATION. FACU VEGETATION 
DOMINANT ONLY ON UPLAND SIDE OF PLOT; OBL VEGETATION DOMINANT ONLY ON WETLAND SIDE OF PLOT. 

HYDROLOGY 
Recorded Data (Described in Remarks): 

Stream, Lake, or Tide Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

F ield Observations: 
Depth of Surface Water: NONE (in.) 
Depth to Free Water in Pi: 6 (in.) 
Depth in Saturated Soil: 3 (in.) 

:emarks: AT EDGE OF AREA WlTH INDICATORS OF WETLAND Hy I? 

c 

NeUand Hydrology Indicators: 
Primary Indicators: 

Inundated 
X Saturated in Upper 12 inches 

Water Marks 
Drift Lines 
Sediment Deposits 
Drainage Patterns in Wetlands 

Secondary Indicators (2 or more raquirad): 
X Oxidized Root Channels in Upper 12 inches 

Water-Stained Leaves 
Local Soil Survey Data 
FAGNeutral Test 
Other (Explain in Remarks) 

ROLOGY 



DATA POINT 2 
AT STAKE “WET 12-26” 

OIL 
lap Unit Name 
genes and Phase): 
axonomy (subgroup): 

rofile Description: 

epth Horizon 
iches) 

-3 N/A 
.12 N/A 
2-20+ N/A 

TIDAL MARSH 

N/A 

Matrix Color 
(Munsell Moist) 

7.5YR 413 
7.5YR 92 
7.5YR 5/l 

Mottle Colors 
(Munsell Moist) 

7.5YR 96 
75YR 5t6 
7.5YR 516 

H ydnc Soil Indicators: 
Histosol 

- Histic Epipedon - 
Suffidic Odor 

- Aquic Moisture Regime 

-- Reducing Conditions 
-- Gleyed or Low-Chroma Colors - 

Concretions 
- High Organic Content in Surface Layer in Sandy Soil 

- Organic Streaking in Sandy Soils 
- Listed on Local Hydric Soils List 

- Listed on National Hydric Soils List 
- Other (Explain in Remarks) 
- 

Remarks: AT EDGE OF AREA WlTH FIELD INDICATORS OF HYDRIC SOIL. 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 

Dratnage’Class: VERY POOR 

Field Observations Yes llsl 
Confirmed Mapped Type? 

Mottle Texture Concretions, 
Abundance/Contrast Structure, etc, 

APPROX. 5050 SANDY CLAY LOAM 

STREAKS, <20% SANDY CLAY LOAM 

STREAKS, <20% SANDY CLAY 
WITH GRAVEL 

. 

WETLAND DETERMlNATlON 

Hydrophytic Vegetation Present? 
Wetland Hydrology Present? 
Hydrtc Soils Present? 

(Circle) 
Is this Sampling Point Within a Wetland? 

(Circ4e) 
Yes m 

Remarks: AT ABRUPT TRANSITION FROM WETLAND TO UPLAND. 

Classification: TRANSITION UPLAND (U) TO PALUSTRINE EMERGENT WETLAND (PEM) 



DATA POINT 3 
IO FEET EAST OF STAKE “WET 12-26” 

SITE I2 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE I 

I 

GE Do Normal Circumstances exist on the site?: 
Is the site significantly disturbed (Atypical Situation)?: 
Is the area a potential Problem Area?: 

(If needed, explain on reverse) 
Yes 

I 

VEGETATION 
Dominant Plant Species 

POLYGONUM PUNCTATUM 
ECHINOCHLOA CRUS-GALLI 
ECHINOCHLOA WALTERI 

Stratum Indicator Other Plant Species Stratum Indicator 
H OBL 
H FACU - 
H FACW+ 

Percent of Dominant Species that are OBL. FACW or FAC 
(excluding FAG). 67 

Remarks: PLOT LOCATED WlTHlN FRINGE OF EMERGENT WETLAND VEGETATION ALONG SHORE OF PERMANENTLY INUNDATED 
POND. 

YDROLOGY 
Recorded Data (Described in Remarks): 

Stream. Lake. or Tie Gauae 
Aerial Photographs 
Other 

X No Recorded Data Available 

eld Observations: 
Depth of Surface Water: 
Depth to Free Water in Pit: 
Depth in Saturated Soil: 

Surface 
surface 
surface 

(in.) 
(in.) 
(in.) 

emarks: SATURATED FRINGE AT EDGE OF PERMANENTLY INUI 

Vetland Hydrology Indicators: 
Primary Indicators: 

X Saturated in Upper 12 inches 
Water Marks 
Drift Lines 
Sedirnant Deposits 
Drainage Patterns in Wetlands 

Secondary Indicators (2 or more naquirad): 
X Oxidiied Root Channels in Upper 12 inches 

Water-Stained Leaves 
Local Soil Survev Data 

X FAGNeutral Test 
Other (Explain in Remarks) 

ATED POND 



DATA POINT 3 
IO FEET EAST OF STAKE “WET 12-26” 

OIL 
lap Unit Name 
series and Phase): 
axonomy (subgroup): 

SITE I2 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 

TIDAL MARSH Drainage Class: VERY POOR 

N/A Field Observations Yes 811 
Confirmed Mapped Type? 

‘refile Description: 

ePth Horizon 
nches) 
-10 N/A 

o-20+ NIA 

Matrix Color Mottle Colors 
(Munsell Moist) (Munsell Moist) 
7.5YR 5l2 7.5YR 516 
7.5YR 5/l 7.5YR 516 

Mottle 
Abundance/Contrast 
STREAKS, ~20% 
STREAKS, ~20% 

Texture Concretions, 
Structure, etc. 

SANDY CLAY LOAM 
SANDY CLAY 
WITH GRAVEL 

lydnc Soil Indicators: 
Histosol 

- Histic Epipedon 
- Sultidic Odor 

-- Aquic Moisture Regime 
- Reducing Condiiions 
7 Gleyed or Low-Chroma Colors - 

Concretions 
- High Organic Content in Surface Layer in Sandy Soil 

- Organic Streaking in Sandy Soils 

7 Lilted on Local Hydric Soils Lit 
- Listed on National Hydnc Soils List 
- Other (Explain in Remarks) - 

/I 

Remarks: LOW CHROMA COLORS (DEPLETED MATRIX) ARE A FIELD INDICATOR OF HYDRIC SOILS 

WETLAND DETERMlNATlON 

Hydrophytic Vegetation Present? 
Wetland Hydrology Present? 
Hydric Soils Present? 

(Circle) (Circle) 

q 
1 No Is this Sampling Point Wtihin a Wetland? * No 

No 
No 

I 
Remarks: FRINGE OF PALUSTRINE ENERGENT WETLAND ALONG SHORE OF PERMANENTLY INUNDATED POND 

Classification: PALUSTRINE EMERGENT WETLAND (PEM) 



,. -. :: : 

SITE 12 
WETLAND DELINEATION TRANSECT 2 

DATA POINT 4 
DATA POINT 5 
DATA POINT 6 

SITE 12 
WETLAND DELINEATION TRANSECT 2 

DATA POINT 4 
DATA POINT 5 
DATA POINT 6 



DATA POINT 4 
10 FEET SOUTH OF STAKE “WET 12A-5” 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

IHDIV-NSWC SITE 12 SEPTEMBER 30,1999 

MARYLAND 

Is the area a potential Problem Area?: 
(If needed. exDlain on reverse) 

VEGETATION 
Dominant Plant Species 

FESTUCA ARUNDINACEA 
Stratum 

H 
Indicator Other Plant Species 

FACU LONICERA JAPONICA 
Stratum indicator 

H FAC- 

I 
Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAG). 0 

Remarks: DENSE TURF OF TALL FESCUE. NO INDICATORS OF HYDROPHYTIC VEGETATION. 

Stream, Lake, or Tie Gauge 
& 

Aerial Photographs 
Other 

X No Recorded Data Avaitable 

HYDROLOGY 

teld Observations: 
Depth of Surface Water: 
Depth to Free Water in Pit: 
Depth in Saturated Soil: 

NONE (in.) 
NONE (in.) 
15 (in.) 

emarks: NO INDICATORS OF WETlAND HYDROLOGY. 

Vetland Hydrology Indicators: 
Primary Indicators: 

Inundated 
Saturated in Upper 12 inches 
Water Marks 
Drift Lines 
Sediment Deposits 
Drainage Patterns in Wetlands 

Secondary Indicators (2 or more required): 
Oxidized Root Channels in Upper 12 inches 
Water-Stained Leaves 
Local Soil Survey Data 
FAGNeutral Test 
Other (Explain in Remarks) 



DATA POINT 4 
IO FEET SOUTH OF STAKE “WET 12A-5” 

Ss OIL 
F 
62 lap Unit Name 
(: 
T, 

series and Phase): 
axonomy (subgroup): 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 

TIDAL MARSH Drainage Class: VERY POOR 

N/A Field Observations Yes m 
Confirmed Mapped Type? 

P rofite Description: 
D ePth Horizon 
(iI nches) 
0 -2 N/A 

2. -6 N/A 

6 -15 N/A 

Matrix Color 
(Munsell Moist) 
7.5YR 4l2 

7.5YR 4l2 
7SYR 516 

Mottle Colors 
(Munsell Moist) 
NONE 
7.5YR 516 
NONE 

Mottle 
Abundance/Contrast 
N/A 
APPROX. 50:50 

N/A 

Texture Concretions, 
Structure, etc, 
SANDY CLAY LOAM 

SANDY CLAY LOAM 
SANDY CLAY LOAM 

H lydric Soil Indicators: 
Histosol 

- Histic Epipedon 
- Sultidic Odor 
- Aquic Moisture Regime 
- Reducing Conditions 
- Gleyed or Low-Chroma Colors - 

Concretions 
- High Organic Content in Surface Layer in Sandy Soil 

- Organic Streaking in Sandy Soils 
- Listed on Local Hydric Soils Liit 
- Listed on National Hydric Soils List 

- Other (Explain in Remarks) - 

Remarks: NO INDICATORS OF HYDRIC SOIL. APPEARS TO BE FILL SOIL PLACED ON THE SURFACE OF THE ABANDONED 
LANDFILL. AUGER REFUSAL AT APPROXIMATELY 15 INCHES. 

WETLAND DETERMlNATlON 

rophytic Vegetation Present? 
land Hydrology Present? 

Hydric Soils Present? 

Is this Sampling Point Wtihin a Wetland? 

Classification: UPLAND(U) 



DATA POINT 5 
AT STAKE “WET 12A-5” 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

Project/Site: IHDIV-NSWC SITE 12 
Applicant: us NAVY 
Investigator: J. PEYTON DOUB, PWS 

Do Normal Circumstances exist on the site?: 
Is the site significantly disturbed (Atypical Situation)?: 
Is the area a potential Problem Area?: 

(If needed. exblain on reverse) 

Date: 
County: 
State: 

SEPTEMBER 30,1999 
CHARLES 
MARYLAND 

VEGETATION 
Dominant Plant Species 

FESTUCA ARUNDINACEA 
POLYGONUM PUNCTATLJM 
LONICERA JAPONICA 

Stratum Indicator Other Plant Species Stratum Indicator 
H FACU JUNCUS EFFUSIS H . FACW+ 
H OBL 
H FAG . 

II I 

I 
Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAC-). 33 

Remarks: PLOT LOCATED AT ABRUPT TRANSITION FROM HYDROPHMIC TO UPLAND VEGETATION. FACU VEGETATION 
DOMINANT ONLY ON UPLAND SIDE OF PLOT: OBL VEGETATION DOMINANT ONLY ON WETLAND SIDE OF PLOT. 

ypnl nev 
= 

Y,.“L”” I 

Recorded Data (Deswibed in Remarks): 
Stream, Lake, or Tide Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

ieid Observations: 
Depth of Surface Water: 
Dapth to Free Water in Pt: 
Depth in Saturated Soil: 

NONE (in.) 
12 (in.) 
10 (in.) 

emarks: AT EDGE OF AREA WITH INDICATORS OF WETLAND HY 

wetland Hydrology Indicators: 
Primary Indicators: 

Inundated 
X Saturated in Upper 12 

Water Marks 
Drift Lines 
Sediment Deposits 
Drainage Patterns in Wetlands + 

Secondary Indicators (2 or more required): 
Oxidized Root Channels in Upper 12 inches 
Water-Stained Leaves 
Local Soil Survey Data 
FAGNeutral Test 
Other (Explain in Remarks) 

ROLOGY 



DATA POINT 5 
AT STAKE “WET 12A-5” 

‘OIL 
tap Unit Name 
Series and Phase): 
‘axonomy (subgroup): 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 

TIDAL MARSH Drainage Class: VERY POOR 

NIA Field Observations Yes q 
Confirmed Mapped Type? 

‘refile Description: 

kpth Horizon 
nches) 

L2 N/A 
-6 N/A 
-12 N/A 
2-20+ N/A 

Matrix Color Mottle Colors 
(Munsell Moist) (Munsell Moist) 

7.5YR 4l3 NONE 

75YR 4l3 75YR 5l6 

7.5YR 516 NONE 
7.5YR 5/l 7.5YR 516 

Mottle 
Abundance/Contrast 
N/A 
APPROX. 50:50 

N/A 
STREAKS, ~20% 

Texture Concretions, 
Structure, etc, 
SANDY CLAY LOAM 
SANDY CLAY LOAM 

SANDY CLAY LOAM 
SANDY CLAY LOAM 

iydric Soil Indicators: 
Histosol 

- Histic Epipedon - 
Sulfidic Odor 

- Aquic Moisture Regime 

- Reducing Conditions 
-- Gleyed or Low-Chroma Colors - 

Concretions 
- High Organic Content in Surface Layer in Sandy Soil 
- Organic Streaking in Sandy Soils 
- Listed on Local Hydnc Soils List 
- Listed on National Hydric Soils List 
- Other (Explain in Remarks) 
- 

Remarks: AT EDGE OF AREA WlTH FIELD INDICATORS OF HYDRIC SOIL. 

VETLAND DETERMlNATlON 

iydric Soils Present? 

ternarks: AT ABRUPT TRANSITION FROM WETLAND TO UPLAND. 

Classification: TRANSITION UPLAND (U) TO PALUSTRINE EMERGENT WETLAND (PEM) 



DATA POINT 6 
10 FEET NORTH OF STAKE “WET 12A-5” 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

Project/Site: 
Applicant: 
Investigator: 

IHDIV-NSWC SITE 12 
us NAVY 
J. PEYTON DOUB. FWS 

County: 
State: 

CHARLES 
MARYLAND 

Is the area a potential Problem Area?: 

(If needed, explain on reverse) 

VEGETATION 
Dominant Plant Species 

POLYGONUM PUNCTATUM 
Stratum Indicator 

H OBL 
Other Plant Species 

JUNCUS EFFUSIS 
LONICERA JAPONICA 

Stratum Indicator 
H FACW+ 
H FAC- 

Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAG). 

Remarks: PLOT LOCATED WITHIN FRINGE OF EMERGENT WETLAND VEGETATION ALONG SHORE OF PERMANENTLY INUNDATED 
POND. TWO DEAD BLACK LOCUST (ROB/A/IA PSUEDOACACIA) (FACU-) SAPLINGS WlTHlN PLOT. 

~, 
Stream, Lake, or Tide Gauge 

1~ 

Aerial Photographs 
Other 

X No Recorded Data Available 

’ HYDROLOGY 

ield Observations: 
Depth of Surface Water: 
Depth to Free Water in Pit: 
Depth in Saturated Soil: 

NONE (in.) 
4 (in.) 
SURFACE (in.) 

emarks: SATURATED FRINGE AT EDGE OF PERMANENTLY INUt 

Uettand Hydrology Indicators: . 

Primary Indicators: 
Inundated 

X Saturated in Upper 12 inches 
Water Marks 
Drift Lines 
Sediment Deposits 
Drainage Patterns in Wetlands 

Secondary Indicators (2 or more required): 
X Oxidized Root Channels in Upper 12 inches 

Water-Stained Leaves 
Local Soil Survey Data 

X FAGNeutral Test 
Other (Explain in Remarks) 

&TED POND 



DATA POINT 6 
10 FEET NORTH OF STAKE “WET 12A-5” 

SOIL 
Map Unit Name 
C &es and Phase): 
T axonomy (subgroup): 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 

TIDAL MARSH Drainage Class: VERY POOR 

N/A Fiild Observations Yes q 
Confirmed Mapped Type? 

Horizon 

P ‘Mile Description: 

0 elm 
0 nches) 
0 -12 
1 2-20+ 

Matrix Color Mottle Colors Mottle Texture Concretions, 

N/A 
N/A 

(Munsell Moist) 

7.5YR 5i2 
7.5YR 5/l 

(Munsell Moist) 

7.5YR 516 
7.5YR 5f6 

Abundance/Contrast 

APPROX 50:50 
STREAKS, ~20% 

structure, etc. 
SANDY CLAY LOAM 
SANDY CLAY 

I- lydric Soil Indicators: 
Histosol 

- Histic Epipedon 

- Sultidic Odor 
7 Aquic Moisture Regime 
- Reducing Conditions 

-Gleyed or Low-Chroma Colors - 

Concretions 
- High Organic Content in Surface Layer in Sandy Soil 

- Organic Streaking in Sandy Soils 
- Listed on Local Hydric Soils List 

- Listed on National Hydric Soils List 
- Other (Explain in Remarks) 
- 

F temarks: DEAD UPLAND TREES IN THIS FRINGE AREA SUGGEST THAT HYDROLOGICAL CONDITIONS HAVE BECOME WETTER IN 
F LECENT YEARS. SOIL COLORS MAY NOT YET REFLECT CURRENT HYDROLOGICAL CONDITIONS. 

WETLAND DETERMlNATlON 
(Circle) I 

Hydrophytic Vegetation Present? No 1 Is this Sampling Point Wehin a Wetland? 
Wetland Hydrology Present? No 
Hydric Soils Present? No 

Remarks: FRINGE OF PALUSTRINE ENERGENT WETLAND ALONG SHORE OF PERMANENTLY INUNDATED POND 

(Circle) f 
No 

Classification: PALUSTRINE EMERGENT WETLAND (PEM) 



SITE 12 SITE 12 
WETLAND DELINEATION TRANSECT 3 WETLAND DELINEATION TRANSECT 3 

DATA POINT 7 DATA POINT 7 
DATA POINT 8 DATA POINT 8 
DATA POINT 9 DATA POINT 9 
DATA POINT1 0 DATA POINT1 0 



DATA POINT 7 
15 FEET NORTH OF STAKE “WET 12A-28” 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

Project/Site: 
Applicant: 

Investigator: 

IHDIV-NSWC SITE 12 
us NAVY 
J. PEYTON DOUB. PWS 

County: 
State: 

CHARLES 
MARYLAND 

Do Normal Circumstances exist onthe ~~ 

Is the site significantty disturbed (Atypical Situation)?: 

Is the area a potential Problem Area?: 
(If needed. exnlain on reverse) 

Community ID: 
Transect ID: 
Plot ID: 

MIXEDOAKFOREST 
3 
7 

------I 

VEGETATION 
Dominant Plant Species 

QUERCUS PRINUS 
QUERCUS RUBRA 
ACER RUBRUM 
QUERCUS ALBA 
LIQUIDAMBAR STYRACIFLUA 
PINUS VIRGINIANA 
LIQUIDAMBAR STYRACIFLUA 

Stratum Indicator Other Plant Species Stratum Indicator 
C UPL ACER RUBRUM SA FAC 
C FACU- QUERCUS ALBA SA FACU- 
C FAC 
C FACU- 
C FAC 
SA NONE 
SH FAC 

Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAG). 50 

Remarks: NO INDICATORS OF HYDROPHYTIC VEGETATION. VlRGlNlA PINE ALMOST NEVER OCCURS IN WETLANDS AND MAY BE 
THOUGHT OF AS ‘UPL”. THE VIRGINIA PINES NEAR THIS PLOT ARE MOSTLY DEAD SAPLINGS THAT APPEAR TO HAVE BEEN 
SUPPRESSED BY THE CANOPY. 

YDROLOGY 
Recorded Data (Described in Remarks): 

Stream, Lake, or Tiie Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

ield Observations: 
Depth of Surface Water: 
Depth to Free Water in Pi: 
Depth in Saturated Soil: 

NONE (in.) 
NONE (in.) 
NONE (in.) 

remarks: NO INDICATORS OF WETLAND HYDROLOGY. 

Vetland Hydrology Indicators: 
Primary Indicators: 

Inundated 
Saturated in Upper 12 inches 
Water Marks 
Drift Lines 
Sediment Deposits 
Drainage Patterns in Wetlands 

Secondary Indicators (2 or more required): 
Oxidized Root Channels in Upper 12 pinches 

Water-Stained Leaves 
Local Soil Survey Data 
FAGNeutral Test 
Other (Explain in Remarks) 



DATA POINT 7 
15 FEET NORTH OF STAKE “WET 12A-28” 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 
OIL 
lap Unit Name 
series and Phase): 

SANDY LAND, STEEP Drainage Class: NOT SPECIFIED 

axonomy (subgroup): N/A 

P ‘refile Description: 
0 epth Horizon 
(il riches) 
0 -1 A 

1 -12 B 

1 2-20+ B 

Matrix Color 
(Munsell Moist) 
1 OYR 412 
1OYR 616 
1 OYR 6t4 

H lydric Soil Indicators: 
Histosol 

- Histic Epipedon - 
Sutfidic Odor 

- Aquic Moisture Regime 
- Reducing Conditions 
- Gleyed or Low-Chroma Colors - 

Remarks: NO INDICATORS OF HYDRIC SOIL. 

Mottle Colors 
(Munsell Moist) 
NONE 
NONE 
NONE 

Field Observations 
Confirmed Mapped Type? 

Mottle Texture Concretions, 
Abundance/Contrast Structure, etc, 
NIA LOAM 

N/A SANDY CLAY LOAM 
N/A SANDY LOAM 

Concretions 
- High Organic Content in Surface Layer in Sandy Soil 

-- Organic Streaking in Sandy Soils 
- Listed on Local Hydric Soils List 
- Listed on National Hydrtc Soils Lit 
- Other (Explain in Remarks) - 

WETLAND DETERMlNATlON 
(Circle) 

Hydrophytic Vegetation Present? YeS Is this Sampling Point W&in a Wetland? - Yes - 
Wetland Hydrology Present? YC!S 
Hydric Soils Present? Yes 

Remarks: UPGRADIENT END OF TRANSECT IN OBVIOUS UPLAND. 

Classification: UPLAND(U) 



DATA POINT 8 
5 FEET NORTH OF STAKE “WET 12A-28” 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

Project/Site: IHDIV-NSWC SITE 12 1 Date: SEPTEMBER 30.19991 
us NAVY 

J. PEYTON DOUB. PWS 
County: 
State: 

CHARLES 
MARYLAND 

Applicant: 
Investigator: 

Do Normal Circumstances exist on the site?: 
Is the site significantly disturbad (Atypical Situation)?: 

Is the area a potential Problem Area?: 
(If needed. exnlain on reverse) 

VEGETATION 
Dominant Plant Species 

ACER RUBRUM 
QUERCUS RUBRA 
ACER RUBRUM 
LIQUIDAMBAR STYRACIFLUA 

Stratum Indicator 
C FAC 
C FACU- 
SA FAC 
SH FAC 

Other Plant Species 
LIQUIDAMBAR STYRACIFLUA 
CAREX PENSYLVANICA (?) 

Stratum 
SH 
H 

Indicator 
FAC 
NONE 

Percent of ,Dominant Species that are OBL, FACW or FAC 
(excluding FAG). 75 

Remarks: DRY EDGE OF BOTTOMLAND HARDWOOD FOREST. DOMINATED BY FAC SPECIES WITH NO FACW OR OEiL SPECIES. 

HYDROLOGY 
Recorded Data (Described in Remarks): 

Stream, Lake, or Tide Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

‘ield Observations: 
Depth of Surface Water: 
Depth to Free Water in Pi: 
Depth in Saturated Soil: 

NONE (in.) 
NONE (in.) 
NONE (in.) 

ternarks: NO INDICATORS OF WETLAND HYDROLOGY. 

Vetland Hydrology Indicators: 
Primary Indicators: 

Inundated 
Saturated in Upper 12 inches 
Water Marks 
Drift Lines 
Sediment Deposits 
Drainage Panems in Wetlands 

Secondary Indicators (2 or more required): 
Oxidized Root Channels in Upper 12 inches 
Water-Stained Leaves 
Local Soil Survey Data 
FAGNeutral Test 
Other (Explain in Remarks) 



DATA POINT 8 
5 FEET NORTH OF STAKE “WET 12A-28” 

lOlL 
lap Unit Name 
Series and Phase): 
‘axonomy (subgroup): 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 

TIDAL MARSH Drainage Class: VERY POOR 

N/A Field Observations Yes q 
Confirmed Mapped Type? 

%file Description: 
)epth Horizon 
inches) 
Q A 
-15 B 

Matrix Color Mottle Colors 
(Munsell Moist) (Munsell Moist) 
IOYR 4l2 NONE 
1 OYR 616 IOYR 6/l 

Mottle 
Abundance/Contrast 
N/A 
APPROX. 60:20 

Texture Concretions, 
Structure, etc. 
LOAM 
CLAY 

520+ B 1OYR 616 1OYR 6/l APPROX. 5050 SANDY CLAY LOAM 

iydric Soil Indicators: ’ 
Histosol 

- Histic Epipedon - 
Sultidic Odor 

- Aquic Moisture Regime 
- Reducing Conditions 

-Gleyed or Low-Chroma Colors - 

Concretions 
- High Organic Content in Surface Layer in Sandy Soil 
- Organic Streaking in Sandy Soils 
- Listed on Local Hydnc Soils List 
- Listed on National Hydric Soils Lit 
- Other (Explain in Remarks) - 

NO INDICATORS OF HYDRIC SOIL. 

WETLAND DETERMlNATlON 

Hydrology Present? 
Is this Sampling Point Wtihin a Wetland? 

Remarks: AREA IS DOMINATED BY FAC PLANT SPECIES AND TECHNICALLY MEETS THE DELINEATION CRITERIA FOR 
HYDROPHYTIC VEGETATION. HOWEVER, DOMINANCE BY FAC SPECIES WITHOUT ANY OBL OR FACW SPECIES DOES NOT TRULY 
INDICATE HYDROPHYTIC VEGETATION. 

Classification: UPLAND(U) 



DATA PdlNT 9 
AT STAKE “WET 12A-28” 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLANQ DELINEATION DATA FORM, PAGE i 

ProjecUSite: IHDIV-NSWC SITE 12 
Applicant: us NAVY 
Investigator: J. PEYTON DOUB. PWS 

Date: 
County: 
State: 

SEPTEMBER 30,199s 
CHARLES 
MARYLAND 

DREST 

VEGETATION 
Dominant Plant Species 

ACER RUBRUM 
ACER RUBRUM 
LIQUIDAMBAR STYRACIFLUA 
CAREX PENSYLVANICA (?) 

Stratum 
C 
SA 
SH 
H 

Indicator 
FAC 
FAC 
FAC 
NONE 

Other Plant Species 
QUERCUS RUBRA 
JUNCUS EFFUSIS 
LONICERA JAPONICA 

Stratum 
C 
Ii 
H 

Indicator 
FACU- 
FACW+ 
FAG 

II I 

17 I 
I, I 

Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAG). 100 

!ematks: PLOT LOCATED AT ABRUPT TRANSITjON FROM HYDROPHMIC TO UPLAND VEGETATION. FACU VEGETATION 
)OMINANT ONLY ON UPLAND SIDE OF PLOT: OBL VEGETATION DOMINANT ONLY ON WETLAND SIDE OF PLOT. 

YDROLOGY 
Recorded Data (Described in Remarks): 

Stream, Lake, or Tide Gauge 
Aerial Photographs 
Other -_..-. 

X No Recorded Data Available 

leld Observations: 
Depth of Surface Water: 
Depth to Free Water in Pi: 
Depth in Saturated Soil: 

NONE (in.) 
10 (in.) 
6 (in.) 

ternarks: AT EDGE OF AREA WITH INDICATORS OF WETLAND H’ 

Jetland Hydrology Indicators: 
Primary Indicators: 

Inundated 
X Saturated in Upper 12 inches 

Water Marks 
Drift Lines 
Sediment Deposits 
Drainage Patterns in Wetlands 

Secondary Indicators (2 or more required): 
Oxidized Root Channels in Upper 12 inches 
Water-Stained Leaves 
Local Soil Survey Data 
FAGNeutral Test 
Other (Explain in Remarks) 

ROLOGY 



DATA POINT 9 
AT STAKE “WET 12A-28” 

SOIL 
Map Unit Name 
(Series and Phase): 
Taxonomy (subgroup): 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 

TIDAL MARSH Drainage Class: VERY POOR 

NIA Field Observations Yes q 
Confirmed Mapped Type? 

Profile Description: 
Depth Horizon 
(inches) 
o-2 A 
2-12 B 

12-20 B 

Matrix Color 
(Munsell Moist) 
1 OYR 4/l 
1OYR 6/l 
lG7M 

Mottle Colors 
(Munsell Moist) 

NONE 
1 OYR 6/6 
IOYR 516 

Mottle Texture Concretions, 
Abundance/Contrast structure, etc. 
NIA LOAM 
APPROX. 70:30 SANDY CLAY 
STREAKS, ~10% SANDY CLAY 

Hydric Soil Indicators: 
Histosol 

- Histic Epipedon - 
Suffidic Odor 

- Aquic Moisture Regime 
- Reducing Conditions 

x Gleyed or Low-Chroma Colors - 

Concretions 
- High Organic Content in Surface Layer in Sandy Soil 

- Organic Streaking in Sandy Soils 
- Listed on Local Hydric Soils List 
- Listed on National Hydric Soils List 
- Other (Explain in Remarks) - 

ternarks: AT EDGE OF AREA WlTH FIELD INDICATORS OF HYDRIC SOIL. 

YETLAND DETERMINATION 

iydrophytic Vegetation Present?, 
Vetland Hydrology Present? 
iydric Soils Present? I 

(Circle) (Circle) 
No Is this Sampling Point Wfihin a Wetland? No 
No 
No 

ternarks: AT ABRUPT TRANSITION FROM WETLAND TO UPLAND. 

Classification: TRANSITION UPLAND (U) TO PALUSTRINE FORESTED WETLAND (PFO) 



DATA POINT 10 
5 FEET SOUTH OF STAKE “WET 12A-28” 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

IHDIV-NSWC SITE 12 Date: 

us NAVY County: 
J. PEYTON DOUB, PWS State: 

SEPTEMBER 30.1999 
CHARLES 
MARYLAND 

Do Normal Circumstances exist on the site?: 
Is the site significantly disturbed (Atypical Situation)?: 
Is the area a potential Problem Area?: 

(If needed, explain on reverse) 

Percent of Dominant Species that are OBL. FACW or FAC 
(excluding FAG). 100 

Remarks: PLOT LOCATED WlTHlN FRINGE OF EMERGENT WETLAND VEGETATION ALONG SHORE OF PERMANENTLY INUNDATED 
POND. SEVERAL DEAD BLACK LOCUST (ROB/N/A PSUEDOACACIA) (FACU-) SAPLINGS WlTHlN PLOT. SMARTWEED! (POLYGO/VL/& 
PUA’CTATUM) FORM A DENSE FRINGE AT EDGE OF POND, BUT WETLAND BOUNDARY IS SEVERAL FEET FURTHER LANDWARD. 

HYDROLOGY 

1 Recorded Data (Described in Remarks): 

Depth of Surface Water: 
Depth to Free Water in Pi: 
Depth in Saturated Soil: 

NONE (in.) 
8 (in.) 
4 (in.) 

Remarks: SATURATED FRINGE AT EDGE OF PERMANENTLY INU 

Netland Hydrology Indicators: 
Primary Indicators: 

Inundated Inundated 
X X Saturated in Upper 12 inches Saturated in Upper 12 inches 

Water Marks Water Marks 
Drift Lines Drift Lines 
Sediment Deposits Sediment Deposits 
Drainage Patterns in Wetlands Drainage Patterns in Wetlands . . 

Secondary Indicators (2 or more required):. 
X Oxidized Root Channels in Upper 12 inches 

Water-Stained Leaves 
Local Soil Survey Data 

X FAGNeutral Test 
Other (Explain in Remarks) 

3ATED POND 



DATA POINT 10 
5 FEET NORTH OF STAKE “WET 12A-28” 

OIL 
lap Unit Name 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 

TIDAL MARSH Drainage Class: VERY POOR 
series and Phase): 
axonomy (subgroup): 

rotile Description: 
eptti Horizon 
nches) 

-12 B 

2-20+ B 

N/A 

Matrix Color 
(Munsell Moist) 
IOYR 6/I 
lG6/N 

Mottle Colors 
(Munsell Moist) 
1 OYR 6/6 

1 OYR 516 

Field Observations Yes ui 
Confirmed Mapped Type? 

Mottle Texture Concretions, 
Abundance/Contrast Structure, etc, 

STREAKS, ~20% SANDY CLAY 

STREAKS, 4 0% CLAY 

lydnc Soil Indicators: 
Histosol 

- Histic Epipedon 
- 

Sultidic Odor 
-Aquic Moisture Regime 
- Reducing Conditions 

7 Gleyed or Low-Chroma Colors - 

Concretions 
- High Organic Content in Surface Layer in Sandy Soil 
- Organic Streaking in Sandy Soils 

- Listed on Local Hydric Soils List 
- Listed on National Hydric Soils List 
- Other (Explain in Remarks) - 

Remarks: SOIL COLORS ARE INDICATIVE OF HYDRIC SOILS 

WETLAND DETERMlNATlON 

Hydrophytic Vegetation Present? 
Wetland Hydrology Present? 
Hydric Soils Present? 

(CircJe) (Circle) I 
No Is this Sampling Point Wtihin a Wetland? No 
No 

1 

No 

L I 

Remarks: FRINGE OF PALUSTRINE ENERGENT WETLAND ALONG SHORE OF PERMANENTLY INUNDATED POND 

Classification: PALUSTRINE FORESTED WETLAND (PFO) 





DATA POINT 11 
20 FEET NORTHEAST OF STAKE “WET 12A-35” 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

us NAVY 
J. PEYTON DOUB. PWS MARY LAND 

Is the area a potential Problem Area?: 
ilf needed, explain on reverse) 

VEGETATION 
Dominant Plant Species 

FESTUCA ARUNDINACEA 
Stratum Indicator 

Ii FACU 
Other Plant Species 

LESPEDEZA CUNEATA 
GLECOMA HEDERACEA 
SOLANUM CAROLINENSE 

Stratum Indicator 
H NI 
H FACU 
H UPL 

Percent of Dominant Species that are OBL. FACW or FAC 
(excluding FAC-). 0 

Remarks: DENSE TURF OF TALL FESCUE. NO INDICATORS CF HYDROPHMIC VEGETATION. 

YDROLOGY 
Recorded Data (Described in Remarks): 

Stream, Lake, or Tie Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

ield Observations: 
Depth of Surface Water: 
Depth to Free Water in Pi: 
Depth in Saturated Soil: 

NONE (in.) 
NONE (in.) 
NONE (in.) 

#emarks: NO INDICATORS OF WETLAND HYDROLOGY. 

Vetland Hydrology Indicators: 
Primary Indicators: 

Saturated in Upper 12 inches 
Water Marks 
Drift Lines 
Sediment Deposits 
Drainage Patterns in Wetlands 

Secondary Indicators (2 or more required): 
Oxidized Root Channels in Uooer 12 inches . * . * 
Water-Stained Leaves Water-Stained Leaves 
Local Soil Survey Data Local Soil Survey Data 
FAGNeutral Test FAGNeutral Test 
Other (Exolain in Remarks) Other (Exolain in Remarks) 



DATA POINT 11 
20 FEET NORTHEAST OF STAKE “WET 121935” 

SOIL 
Map Unit Name 
(Series and Phase): 
Taxonomy (subgroup): 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 

TIDAL MARSH Drainage Class: NOT SPECIFIED 

N/A Field Observations Yes 
Confirmed Mapped Type? 

m 

Profile Description: 

Depth Horizon 
(inches) 

o-6 N/A 

S-20+ NIA 

Matrix Color Mottle Colors 
(Munsell Moist) (Munsell Moist) 

1 OYR 5Q 1OYR 516 

1 OYR 516 1 OYR 5i2 

Mottle 
Abundance/Contrast 
FAINT STREAKS 
APPROX. 7525 

Texture Concretions, 
Structure, etc. 
SANDY CLAY LOAM 
SANDY CLAY LOAM 

i------ 

Hydric Soil Indicators: 
Histosol 

- Histic Epipedon - 
Suffidic Odor 

- Aouic Moisture Regime 
- Reducing Conditions 
- Gleyed or Low-Chroma Colors - 

Concretions 
- High Organic Content in Surface Layer in Sandy Soil 

- Organic Streaking in Sandy Soils 
- Liited on Local Hydric Soils List 
- Listed on National Hydric Soils List 

- Other (Explain in Remarks) - 

. 

Remarks: NO INDICATORS OF HYDRIC SOIL. 

WETLAND DETERMlNATlON 

Is this Sampling Point Within a Wetland? 
(Circle 

Hydrophytic Vegetation Present? Yes 
Wetland Hydrology Present? Yes 
Hydric Soils Present? Yes E , 

Remarks: UPGRADIENT END OF TRANSECT IN OBVIOUS UPLAND. 

Classification: UPLAND(U) 



DATA PblNT 12 
10 FEET NORTHEAST OF STAKE “WET 12A-35” 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

IHDIV-NSWC SITE 12 Date: 

us NAVY County: 

J. PEYTON DOUB, PWS State: 

SEPTEMBER 3Q1’999 
CHARLES 

MARYLAND 

Do Normal Circumstances exist on the site?: 
Is the site significantly disturbed (Atypical Situation)?: 
Is the area a potential Problem Area?: 

B (If needed, explain on reverse) 

VEGETATION 
Dominant Plant Species Stratum 

FESTUCA ARUNDINACEA H 

Community ID: OLD FIELD 
Transect ID: 4 

Plot ID: 12 

Indicator 
FACU 

I 

Other Plant Species 
LESPEDUA CUNEATA 
GLECOMA HEDERACEA 
SOLANUM CAROLINENSE 

I 

Stratum Indicator 
H NI 
H FACU 
H UPL 

Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAG). 0 

qemarks: DENSE TURF OF TALL FESCUE. NO INDICATORS OF HYDROPHYTIC VEGETATION. 

HYDROLOGY 
Recorded Data (Described in Remarks): . 

Stream, Lake, or Tie Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

ield Observations: 
Depth of Surface Water: 
Depth to Free Water in Pit: 
Depth in Saturated Soil: 

NONE (in.) 
12 (in.) 
9 (in.) 

.emarks: GRADUAL TRANSITION FROM DISTINCTLY WETLAND T 

Vetland Hydrology Indicators: 
Primary Indicators: 

X Saturated in Upper 12 inches 
Water Marks 
Drift Lines 
Sediment Deposits 
Drainage Patterns in Wetlands 

Secondary Indicators (2 or more required): 
Oxidized Root Channels in Upper 12 inches 
Water-Stained Leaves 
Local Soil Survey Data 
FAGNeutral Test 
Other (Explain in Remarks) 

DISTINCTLY UPLAND HYDROLOGY 



DATA POINT 12 
10 FEET NORTHEAST OF STAKE “WET 12A-35” 

DIL 
ap Unit Name 
ieries and Phase): 

utonomy (subgroup): 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 

TIDAL MARSH Drainage Class: VERY POOR 

N/A Fiikl Observations Yes lm 
Confirmed Mapped Type? 

rofila Description: 

epth Horizon 
aches) 

3 NIA 
.1!5 N/A 
i-20+ N/A 

Matrix Color Mottle Colors 
(Munsell Moist) (Munsell Moist) 
1 OYR 5i2 1 OYR 5l6 

1 OYR 5/2 1 OY R 516 
75YR 4/l NONE 

Mottle 
Abundance/Contrast 
FAINT STREAKS 

STREAKS (< 10%) 
N/A 

Texture Concretions, 
Structure, etc, 
SANDY CLAY LOAM 

SANDY CLAY LOAM 
COURSE SANDT 

CLAY LOAM 

ydric Soil Indictors: 
Histosol 

- Histic Epipedon - 
Sultidic Odor 

- Aquic Moisture Regime 
- Reducing Conditions 

- Gleyed or Low-Chmma Colors - 

Concretions 
- High Organic Content in Surface Layer in Sandy Soil 

- Organic Streaking in Sandy Soils 

- Listed on Local Hyddc Soils List 
- Listed on National Hydric Soils List 

- Other (Explain in Remarks) - 

Remarks: SOILS BELOW 15 INCH DEPTH MAY BE ORIGINAL SOILS UNDER LANDFILL 

WETLAND DETERMlNATlON 

etation Present? Is this Sampling Point Wrthin a Wetland? - 

Classification: UPLAND (U) 



DATA POINT 13 
AT STAKE “WET 12A35” 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

IProject/Siie: IHDIV;NSWC SITE 12 1 Date: SEPTEMBER 30,1999 
II I 
Applicant: us NAVY 
Investigator. J. PEYTON DOUB. PWS 

Do Normal Circumstances exist on the site?: 
Is the site significantly disturbed (Atypical Situation)?: 
Is the area a potential Problem Area?: 

(If needed, explain on reverse) 

I 

county: 

State: 

CHARLES 
MARYLAND 

TRANSITION 
4 
13 

VEGETATION 
Dominant Plant Species 

FESTUCA ARUNDINACEA 
POLYGONUM PUNCTATUM 

Stratum Indicator Other Plant Species Stratum Indicator 
H FACU GLECOMA HEDERACEA H FACU 
H OBL SOLANUM CAROLINENSE H UPL 

I 

Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAG). 50 

Remarks: PLOT LOCATED AT ABRUPT TRANSITION FROM HYDROPHYTIC TO UPLAND VEGETATION. FACU VEGETATION 
DOMINANT ONLY ON UPLAND SIDE OF PLOT; OBL VEGETATION DOMINANT ONLY ON WETLAND SIDE OF PLOT. 

HYDROLOGY 
Recorded Data (Described in Remarks): 

Stream, Lake, or Tide Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

Depth of Surface Water: 
Depth to Free Water in Pit: 
Depth in Saturated Soil: 

NONE (in.) 
15 (in.) 
6 (in.) 

emarks: AT EDGE OF AREA WlTH INDICATORS OF WETLAND HY 

Vetland Hydrology Indicators: 
Primary Indicators: 

Inundated 
X Saturated in Upper 12 inches 

Water Marks 
Drift Lines 
Sediment Deposits 
Drainage Patterns in Wetlands 

Secondary Indicators (2 or more required): 
Oxidized Root Channels in Upper 12 inches 
Water-Stained Leaves 



DATA POINT 13 
AT STAKE “WET 1214-35” 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 
OIL 
lap Unit Name 
series and Phase): 

axonomy (subgroup): 

TIDAL MARSH 

N/A 

Drainage Class: VERY POOR 

Field Observations Yes u 
Confinned Mapped Type? 

rofile Description: 

epth Horizon 
nches) 
-15 N/A 

Matrix Color Mottle Colors 
(Munsell Moist) (Munseil Moist) 
1 OYR 5/l 1 OYR 516 

Mottle 
Abundance/Contrast 
STREAKS, 40% 

Texture Concretions, 
Structure, etc. 
SANDY CLAY LOAM .- 

5-20+ N/A IG 4/N NONE N/A SANDY CLAY 

H * ydnc Soil Indicators: 
Histosol 

- Histic Epipedon - 
Sulfidic Odor 

- Aquic Moisture Regime 
- Reducing Conditions 
7 Gteyed or Low-Chroma Colors - 

Concretions 
- High Organic Content in Surface Layer in Sandy Soil 

-- Organic Streaking in Sandy Soils 
- Listed on Local Hydnc Soils List 
- Listed on National Hydric Soils List 

- Other (Explain in Remarks) - 

Remarks: AT EDGE OF AREA WlTH FIELD INDICATORS OF HYDRIC SOIL. 

WETLAND DETERMINATION 

Hydrophytic Vegetation Present? 
Wetland Hydrology Present? 
Hydric Soils Present? 

(Circle) 
Is this Sampling Point Within a Wetland? 

Remarks: AT TRANSITION FROM WETLAND TO UPLAND. 

Classification: TRANSITION UPLAND (U) TO PALUSTRINE EMERGENTWETLAND (PEM) 



DATA POINT 14 
I 0 FEET SOUTHWEST OF STAKE *‘WET I 2~-35” 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

>I99 Project/Site: IHDIV-NSWC SITE 12 Date: 
Applicant: us NAVY County: CHARLES 
Investigator: J. PEYTON DOUB, PWS State: 

---I 
MARYLAND 

Is the area a potential Problem Area?: 

(If needed, explain on reverse) 

VEGETATION 
Dominant Plant Species 

POLYGONUM PUNCTATUM 
Stratum 

H 
Indicator 

OBL 
Other Plant Species Stratum _ Indicator 

-- . 

Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAC-). 100 

-- . 

Remarks: PLOT LOCATED WlTHlN FRINGE OF EMERGENT WETLAND VEGETATION ALONG SHORE OF PERMANENTLY INUNDATED 
POND. DENSE PURE COVER BY SMARTWEED (POLYGONUM PUNCTATUM). 

Stream, Lake, or Tide Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

HYDROLOGY 
Recorded Data (Described in Remarks): IWetland Hydrology Indicators: 

ield Observations: 
Depth of Surface Water: 
Depth to Free Water in Pi: 
Depth in Saturated Soil: 

NONE (in.) 
12 (in.) 
SURFACE (in.) 

!emarks: SATURATED FRINGE AT EDGE OF PERMANENTLY IN1 

Primary Indicators: 

X Saturated in Upper 12 inches 
Water Marks 
Drtft Lines 
Sediment Deposits 
Drainage Patterns in Wetlands 

Secondary Indicators (2 or more required): 
X Oxidized Root Channels in Upper 12 inches 

Water-Stained Leaves 
Local Soil Survey Data 

X FAC-Neutral Test 
Other (Explain in Remarks) 

3ATED POND 



DATA POINT 14 
10 FEET SOUTHWEST OF STAKE “WET 12A-35” 

SITE 12 (TOWN GUT LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 

Map Unit Name 
(Series and Phase): 
Taxonomy (subgroup): 

TIDAL MARSH 

N/A 

Profile Description: 

Depth Hortzon 
(inches) 
o-15 N/A 

Matrix Color 
(Munsell Moist) 
1 OYR 5/l 

Mottle Colors 
(Munsell Moist) 
1OYR 516 

II- N/A lG4/N NONE 

Drainage Class: 

Field Observations 
Confirmed Mapped Type? 

Abundance/Contrast 
STREAKS, 40% 

N/A 

VERY POOR 

Yes q 

Texture Concretions, 
Structure. etc. 

SANDY CLAY LOAM 
SANDY CLAY 

/I= /I 
Hydric Soil Indicators: 

Histosoi 
- Histic Epipedon - 

Sulftdic Odor 

Concretions 
- High Organic Content in Surface Layer in Sandy Soil 

- Organic Streaking in Sandy Soils 

I/ - Aquic Moisture Regime 
- Reducing Conditions 

- Listed on Local Hydric Soils List 
- Listed on National Hydric Soils List 

7 Gleyed or Low-Chroma Colors - Other (Explain in Remarks) 
- - 

I 
Remarks: SOIL COLORS ARE INDICATIVE OF HYDRIC SOILS. SOILS BELOW 15 INCH DEPTH MAY BE ORIGINAL SOILS UNDER THE 
LANDFILL. 

WETLAND DETERMINATlON 

Hydrophytic Vegetation Present? 
Wetland Hydrology Present? 
Hydric Soils Present? 

(Circle) (Circle) 
No Is this Sampling Point Wtihin a Wetland? NO 

No 
No 

Remarks: FRINGE OF PALUSTRINE ENERGENT WETLAND ALONG SHORE OF PERMANENTLY INUNDATED POND 

Classification: PALUSTRINE EMERGENT WETLAND (PEM) 
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APPENDIX B 

WETLAND DELINEATION FIELD DATA SHEETS 

SITE 42 



SITE 42 SITE 42 
WETLAND DELINEATION TRANSECT WETLAND DELINEATION TRANSECT 

DATA POINT 1 DATA POINT 1 
DATA POINT 2 DATA POINT 2 
DATA POINT 3 DATA POINT 3 

1 



DATA POINT 1 
10 FEET WEST OF STAKE “WET 42-6” 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

IHDIV-NSWC SITE 42 SEPTEMBER 29,1999 
us NAVY 

J. PEYTON DOUB. PWS MARYLAND 

Is the site significantly disturbed (Atypical Situation)?: 
Is the area a potential Problem Area?: 

(If needed. exalain on reverse) 

VEGETATION 
Dominant Plant Species 

LIQUIDAMBAR STYRACIFLUA 
ROBINIA PSEUDOACACIA 
PIATANUS OCCIDENTALIS 
LIQUIDAMBAR S-I-YRACIFLUA 
LIQUIDAMBAR STYRACIFLUA 
POLYGONUM PUNCTATUM 

Stratum Indicator Other Plant Species Stratum Indicator 
C FAC 
C FACU- 
C FACW- 
SA FAC 
SH FAC 
H OBL 

Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAC-). 

Remarks: HYDROPHYTIC VEGETATION. 

a3 

HYDROLOGY 
Recorded Data (Described in Remarks): 

Stream, Lake, or Tide Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

ield Observations: 
Dapth of Surface Water: NONE (in.) 
Depth to Free Water in Pit: NONE (in.) 
Depth in Saturated Soil: NONE (in.) 

:emarks: NO INDICATORS OF WETLAND HYDROLOGY. 

vetland Hydrology Indicators: 
Primary Indicators: 

Inundated 
Saturated in Upper 12 inches 
Water Marks 
Drift Lines 
Sediment Deposits 
Drainage Patterns in Wetlands 

Secondary Indicators (2 or more required): 
Oxidized Root Channels in Upper 12 i,nches 
Water-Stained Leaves 
Local Soil Survey Data 
FAGNeutral Test 
Other (Explain in Remarks) 



DATA POINT 1 
10 FEET WEST OF STAKE “WET 42-6” 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DlVlSlON - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 
SOIL 
Map Unit Name 
c 
T 

series and Phase): 
‘axonomy (subgroup): 

vofrle Description: 
repth Horizon 
nches) 
-15 N/A 
HO+ N/A 

KEYPORT SILT LOAM 

6-l 2% SLOPES 

Matrix Color 
(Munsell Moist) 
1 OYR 6/6 
1 OYR 7t4 

Mottle Colors 
(Munsell Moist) 

NONE 
IOYR 718 

Drainage Class: MODERATELY WELL 

Field Observations Yes q 
Confirmed Mapped Type? 

Mottle Texture Concretions, 
Abundance/Contrast Structure, etc, 

N/A SANDY CLAY LOAM 

PATCHES, <lo% CLAY LOAM 

lydric Soil Indicators: 
Histosol 

- Histic Epipedon - 
Suffidic Odor 

- Aquic Moisture Regime 

- Reducing Conditions 
- Gleyed or Low-Chroma Colors - 

Concretions 
-- High Organic Content in Surface Layer in Sandy Soil 

- Organic Streaking in Sandy Soils 
- Listed on Local Hydric Soils List 
- Listed on National Hydtic Soils List 
- Other (Explain in Remarks) - 

Remarks: NO INDICATORS OF HYDRIC SOIL. THIS SOIL APPEARS TO BE FILL SOIL PLACED IN THE STREAM VALLEY AS PART OF 
THE STEAM PIPE CROSSING TO THE NORTH. 

WETLAND DETERMINATION 

rophytic Vegetation Present? 
land Hydrology Present? 
ric Soils Present? 

Is this Sampling Point Wrthin a Wetland? . 

Classification: UPLAND(U) 



DATA POINT 2 
AT STAKE “WET 42-6” 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

J. PEYTON DOUB, PWS MARYLAND 

Is the area a potential Problem Area?: 
(If needed. exolain on reverse) 

VEGETATION 
Dominant Plant Species Stratum ’ Indicator dther Plant Species Stratum Indicator 

LIQUIDAMBAR STYRACIFLUA C FAC 
ROBINIA PSEUDOACACIA C FACU- 
PlATANUS OCCIDENTALIS C FACW- 
LIQUIDAMBAR STYRACIFLUA SA FAC 
LIQUIDAMBAR STYRACIFLUA SH FAC 
POLYGONUM PUNCTATUM H OBL 
BOEMERlA CYLINDRICA H FACW+ 

I- t 
Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAC-). 

I 

86 

Lmarks: PLOT AT EDGE OF AREA WITHIN WHICH FALSE NETTLE (BOEMERIA CYLINDRICA) OCCURS. THE UPWARD1 EXTENT OF 
-lYDRIC SOILS AND VISIBLE WETLAND HYDROLOGY APPEARS TO CORRESPOND TO THE UPWARD EXTENT OF FALSE NETTLE. 

Stream, Lake, or Tide Gauge 
i 

Aerial Photographs 
Other 

X No Recorded Data Available 

HYDROLOGY 

ield Observations: 
Depth of Surface Water: 
Depth to Free Water in Pi: 
Depth in Saturated Soil: 

NONE (in.) 
NONE (in.) 
NONE (in.) 

:emarks: AT EDGE OF AREA WITH INDICATORS OF WETIAND Hl 

Vetland Hydrology Indicators: 
Primary Indicators: 

Inundated Inundated 
Saturated in Upper 12 inches Saturated in Upper 12 inches 
Water Marks Water Marks 
Drift Lines Drift Lines 
Sediment Deposits Sediment Deposits 
Drainage Patterns in Wetlands Drainage Patterns in Wetlands 

Secondary Indicators (2 or more required): 
X Oxidized Root Channels in I 

Water-Stained Leaves Water-Stained Leaves 
Local Soil Survey Data Local Soil Survey Data 

X X FAGNeutral Test FAGNeutral Test 
Other fExolain in Remark Other fExolain in Remarks) :Sl 

Jpper 12 inches 



DATA POINT 2 
AT STAKE “WET 42-6” 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 
SOIL 
MODEW\TELY Map Unit Name KEYPORT SILT LOAM Drainage Class: 
(Series and Phase): 
Taxonomy (subgroup): 512% SLOPES Field Observations Yes alI 

Confinned Mapped Type? 

Profile Description: 

Depth Horizon 
(inches) 

O-12 N/A 
12-18 NIA 
l&20+ N/A 

Matrix Color Mottle Colors 
(Munsell Moist) (Munsell Moist) 

1 OYR 614 IOYR 6/6 

1 OYR 70 1 OYR 716 
1 OYR 7/l 1 OYR 716 

MOW 

Abundance/Contrast 
STREAKS (~10%) 
STREAKS (‘I 0%) 
STREAKS (<I 0%) 

Texture Concretions, 
Structure, etc. 
SANDY CLAY LOAM 
SANDY CLAY LOAM 
SANDY LOAM 

Hydric Soil Indicators: . 
Histosol 

- Histic Epipedon 
- 

Suffidic Odor 
- Aquic Moisture Regime 
- Reducing Conditions 
- Gleyed or Low-Chroma Colors - 

Concretions 
-- High Organic Content in Surface Layer in Sandy Soil 

- Organic Streaking in Sandy Soils 
- Listed on Local Hydric Soils List 
- Listed on National Hydnc Soils List 

- Other (Explain in Remarks) 
- 

Remarks: AT EDGE OF AREA WITH FIELD INDICATORS OF HYDRIC SOIL. 

WETLAND DETERMINATION 

rophytic Vegetation Present? 
land Hydrology Present? 
tic Soils Present? 

Is this Sampling Point Wtihin a Wetland? 

Classification: TRANSlTlON UPLAND (U) TO PALUSTRINE FORESTED WETLAND (PFO) 



_.-. 

DATA POINT 3 
10 FEET EAST OF STAKE “WET 42-6” 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

ProjecUSiie: 
Applicant: 
Investigator: 

IHDIV-NSWC SITE 42 
us NAVY 
J. PEYTON DOUBT PWS 

Date: 
County: 
State: 

SEPTEMBER 29, 1999 
CHARLES 
MARYLAND 

Is the area a potential Problem Area?: 

(If needed, explain on reverse) 

VEGETATION 
Dominant Plant Species Stratum 

LIQUIDAMBAR STYRACIFLUA C 
ROBlNtA PSEUDOACACIA C 
LIQUIDAMBAR STYRACIFLUA SA 
LIQUIDAMBAR S-IYRACIFLUA SH 
LINDERA BENZOIN SH 
POLYGONUM PUNCTATUM H 
BOEMERtA CYLINDRICA H 

Indicator 
FAC 
FACU- 
FAC 
FAC 
FACW- 
OBL 
FACW+ 

Other Plant Species Stratum Indicator 

. 

Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAG). 86 

* 

Remarks: HYDROPHYTIC VEGETATION. MOST OF THIS VEGETATION COMPRISES A NARROW STRIP OF HERBS AND SHRUBS 
OVERSHADED BY TREES GROWING ON ADJOINING UPLANDS. 

MROLOGY 
Recorded Data (Described in Remarks): 

Stream, Lake, or Tide Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

eld Observations: 
Depth of Surface Water: 
Depth to Free Water in Pi: 
Depth in Saturated Soil: 

NONE (in.) 
NONE (in.) 
12 (in.) 

Local Soil Survey Data 
X FAGNeutral Test 

Other (Explain in Remarks) 
smarks: EVIDENCE OF WETLAND HYDROLOGY WEAK. RUNNIN WATER IN ADJOINING STREAM MAY BE PROGRESSIVELY 
LJlTING A DEEPER CHANNEL INTO ADJOINING ALLUVIAL SOILS, LEAVING ADJOINING WETLANDS PROGRESSIVELY DRIER. 

Vetland Hydrology Indicators: 
Primary Indicators: 

Inundated 
X Saturated in Upper 12 inches 

Water Marks 
Drift Lines 
Sediment Deposits 
Drainage Patterns in Wetlands 

Secondary Indicators (2 or more required): * 
X Oxidized Root Channels in Upper 12 inches 

Water-Stained Leaves 



DATA POINT 3 
10 FEET EAST OF STAKE “WET 42-6” 

SOIL 
Map Unit Name 
(Series and Phase): 
Taxonomy (subgroup): 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 

KEYPORT SILT LOAM Drainage Class: MODERATELY WELL 

512% SLOPES Fiild Observations Yes m 
Confirmed Mapped Type? 

Profile Description: 

Depth Horizon 
(inches) 
O-2 N/A 

2-18 N/A 

l&20+ N/A 

Matrix Color 
(Munsell Moist) 
1 OYR 6J4 
1 OYR 6l2 
lOYR 711 

Mottle Colors 
(Munsell Moist) 
1 OYR 616 
1 OY R 618 

1OYR 716 

Mottle 
Abundance/Contrast 

STREAKS, <I 0% 
STREAKS, <20% 

STREAKS, ~20% 

Texture Concretions, 
Structure, etc. 
SANDY CLAY LOAM 

SANDY CLAY LOAM 
FINE SANDY LOAM 

I’ 

l----- 
Hydnc Soil Indicators: 

Histosol 
- Histic Epipedon - 

Sulfrdic Odor 
- Aquic Moisture Regime 
-- Reducing Conditions 
x Gleyed or Low-Chroma Colors 
- 

Concretions 
- High Organic Content in Surface Layer in Sandy Soil 

- Organic Streaking in Sandy Soils 
- Listed on Local Hydrtc Soils Lit 
- Listed on National Hydric Soils List 
- Other (Explain in Remarks) 
- 

c 
F Lmarks: LOW CHROMA COLORS (DEPLETED MATRIX) ARE A FIELD INDICATOR OF HYDRIC SOILS 

WETLAND DETERMlNATlON 
I 

(Circle) 
Hydrophytic Vegetation Present? - No Is this Sampling Point Wtihin a Wetland? 

Wetland Hydrology Present? No 
Hydric Soils Present? No 

Remarks: NARROW STRIP OF WETLANDS BORDERING PERENNUU HEADWATER STREAM CHANNEL. 

(Circle) 
No 

Classification: PALUSTRINE FORESTED WETLAND (PFO) 



SITE 42 

F” 
WETLAND DELINEATION TRANSECT 2 

DATA POINT 4 
DATA POINT 5 
DATA POINT 6 
DATA POINT 7 

F” 
WETLAND DELINEATION TRANSECT 2 

DATA POINT 4 
DATA POINT 5 
DATA POINT 6 
DATA POINT 7 



DATA POINT 4 
20 FEET NORTHEAST OF STAKE “WET 4232” 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

Date: SEPTEMBER 29.1’999 

county: CHARLES 

State: MARYLAND 

Is the site significantly disturbed (Atypical Situation)?: 
Is the area a potential Problem Area?: 

(If needed. exolain on reverse) 

VEGETATION 
Dominant Plant Species 

FESTUCA ARUNDINACEA 
Stratum 

l-i 
Indicator 

FACU 
Other Plant Species 

LIQUIDAMBAR STYRACIFLUA 
LIQUIDAMBAR Sl-YRAClFLUA 
SOLANUM CAROLINENSE 
HELtANTHUS TUBEROSUS (?) 
ATHYRIUM FELIX-FEMINA 

Stratum 
SA 
SH 
H 
H 
H 

Indicator 
FAC 
FAC 
UPL 
FAC 
FAC 

Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAG). 0 

Remarks: OLD FIELD VEGETATION ON WELL DRAINED AREA.. THIS IS A DENSE TURF OF TALL FESCUE (FESTUCA AIIUNDKVACEA). 

YDROLOG- - 
Recorded Data (Described in Remarks): 

Stream, Lake, or Tie Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

ield Observations: 
Depth of Surface Water: 
Depth to Free Water in Pi: 
Depth in Saturated Soil: 

NONE (in.) 
NONE (in.) 
NONE (in.) 

emarks: NO EVIDENCE OF WETLAND HYDROLOGY. 

&hand Hydrology Indicators: 
Primary Indicators: 

Inundated 
Saturated in Upper 12 inches 
Water Marks 
Drift Lines 
Sediment Deposits 
Drainage Patterns in Wetlands 

Secondary Indicators (2 or more required): 
Oxidized Root Channels in Upper 12 inches 
Water-Stained Leaves 
Local Soil Survey Data 
FAGNeutral Test 
Other (Explain in Remarks) 



DATA POINT4 
20 FEET NORTHEAST OF STAKE “WET 42-32” 

SOIL 
IMap Unit Name 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD.DlVlSlON - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 

KEYPORT SILT LOAM Drainage Class: MODERATELY WELL 
(Series and Phase): 
Taxonomy (subgroup): 24% SLOPES Field Observations 

Confirmed Mapped Type? 
No 

Profile Description: 
Depth Horizon 
(inches) 

o-1 A 

1-12 E 
12-18 B 

1 S-20+ B 

Matrix Color Mottle Colors 
(Munsell Moist) (Munsell Moist) 
1 OYR 413 NONE 
1 OYR 514 NONE 
1 OYR 6/6 NONE 
1OYR 716 NONE 

MOM3 

Abundance/Contrast 

N/A 
N/A 

N/A 
N/A 

Texture Concretions, 
Structure, etc, 
FINE SANDY LOAM 
FINE SANDY LOAM 
FINE SANDY LOAM 
SANDY CLAY 

Hydric Soil Indiitors: 
Histosol 

- Histic Epipedon - 
Suffidic Odor 

- Aquic Moisture Regime 
- Reducing Conditions 
-Gleyed or Low-Chroma Colors 
- 

Concretions 
- High Organic Content in Surface Layer in Sandy Soil 
-- Organic Streaking in Sandy Soils 
- Listed on Local Hydric Soils List 
- Listed on National Hydric Soils Lit 
- Other (Explain in Remarks) - 

Remarks: NO INDICATORS OF HYDRIC SOIL. ALTHOUGH IN CLEARED AREA ASSOCIATED WITH LANDFILL. SOILS APPEAR TO 
GENERALLY RESEMBLE THE ORIGINAL KEYPORT SERIES MAPPED FOR THIS LOCATION IN THE COUNTY SOIL SURVEY. 

WETLAND DETERMINATION 

rophytic Vegetation Present? 
land Hydrology Present? 
ric Soils Present? 

Is this Sampling Point Wtihin a Wetland? 

Classification: UPLAND (U) 



DATA POINT 5 
10 FEET NORTHEAST OF STAKE “WET 42-32” 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

Project/Site: IHDIV-NSWC SITE 42 SEPTEMBER999 Date: 

Applicant: us NAVY County: CHARLES 

Investigator: J. PEYTON DOUB, PWS State: -1 MARYLAND 

Do Normal Circumstances exist on the site?: 
Is the site significantly disturbed (Atypical Situation)?: 
Is the area a potential Problem Area?: 

(If needed. exolain on reverse) 

Community ID: DECIDUOUS FOREST 
Transect ID: 2 

Plot ID: 5 

VEGETATION 
Dominant Plant Species 

LIRIODENDRON TULIPIFERA 
FAGUS GRANDIDENTATA 
LIQUIDAMBAR STYRACIFLUA 
PRUNUS SEROTINA 
LIQUIDAMBAR STYRACIFLUA 
LIQUIDAMBAR STYRACIFLUA 
POLYSTICHUM ACROSTICH. 

Stratum 
C 

C 

C 

SA 
SA 
SH 
H 

Indicator Other Plant Species 
FACU LONICERA JAPONICA 
FACU SETARlA SP. 
FAC COMMELINA COMMUNIS 
FACU 
FAC 
FAC 
FACU- 

Stratum 
H 

H 

H 

q 

Indicator 
FAG 
VAR 
FAG 

Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAC-). 43 

Remarks: NO EVIDENCE OF HYDROPHYTIC VEGETATION. THIS IS A SMALL REMNANT PATCH OF MATURE DECIDUOIJS FOREST 
THAT WAS NOT CLEARED IN CONNECTION WITH THE LANDFILL OR SURROUNDING CONSTRUCTION ACTIVITIES. 

HYDROLOGY 
Recorded Data (Described in Remarks): 

Stream, Lake, or Tide Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

ield Observations: 
Depth of Surface Water: NONE 
Depth to Free Water in Pit: NONE 
Depth in Saturated Soil: NONE 

Wetland Hydrology Indicators: 
’ Primary Indicators: 

Inundated 
Saturated in Upper 12 inches 
Water Marks 
Drift Lines 
Sediment Deposits 

(in.) Drainage Patterns in Wetlands 
(in.) Secondary Indicators (2 or more required): 
(in.) Oxidized Root Channels in Upper 12 inches 

Water-Stained Leaves 
Local Soil Survey Data 
FAGNeutral Test 
Other (Explain in Remarks) 

:emarks: NO EVIDENCE OF WETLAND HYDROLOGY. 



DATA POINT 5 
10 FEET NORTHEAST OF STAKE “WET 42-32” 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 
OIL 
lap Unit Name KEYPORT SILT LOAM Drainage Class: MODERATELY WELL 
Series and Phase): 
axonomy (subgroup): 2-5% SLOPES Field Observations No 

Confirmed Mapped Type? 

‘rofile Description: 

k?pth Horizon Matrix Color Mottle Colors Mottle Texture Concretions, 
nches) (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc, 
L 1 A 1 OYR 4l3 NONE NIA FINE SANDY LOAM 

-6 B IOYR 6t6 NONE N/A FINE SANDY LOAM 

-a ? lOYR4/2 NONE N/A FINE SANDY LOAM 

-2o+ B 1 OYR 514 NONE N/A FINE SANDY LOAM 
FEW MN CONCRET. 

lydric Soil Indicators: 
Histosol 

- Histic Epipedon - 
Sultidic Odor 

- Aquic Moisture Regime 
- Reducing Condiiions 
- Gleyed or Low-Chroma Colors - 

Concretions 
- High Organic Content in Surface Layer in Sandy Soil 
- Organic Streaking in Sandy Soils 
- Listed on Local Hydric Soils List 
- 

Listed on National Hydric Soils List 

- Other (Explain in Remarks) - 

. 

lemarks: DEEP OCCURRENCE OF MN CONCRETIONS IS NOT SUFFICIENT EVIDENCE TO DETERMINE THAT SOIL IS HYDRIC. 
‘ROFILE DATA SUGGESTS SOME DISTURBANCE OF THIS SOIL, BUT VERY OLD TREES SUGGEST THAT ANY DISTURBANCE 
VOULD HAVE DATED FROM MORE THAN A CENTURY AGO. 

WETLAND DETERMINATION 

ytic Vegetation Present? 
Hydrology Present? 

Hydric Soils Present? 

Is this Sampling Point Wthin a Wetland? 

Classification: UPLAND (U) 



DATA POINT 6 
AT STAKE “WET 42-32” 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

IHDIV-NSWC SITE 42 SEPTEMBER 29.1999 

J. PEYTON DOUB, PWS 

Is the site significantly disturbed (Atypical Situation)?: 
Isthe area a potential Problem Area?: 

(If needed, explain on reverse) 

Yes 
Yes 

I 

VEGETATION 
Dominant Plant Species 

LIRIODENDRON TULIPIFERA 
FAGUS GRANDIDENTATA 
LIQUIDAMBAR STYRACIFLUA 
LIQUIDAMBAR STYRACIFLUA 
POLYSTICHUM ACROSTICH. 
POLYGONUM PUNCTATUM 
BOEMERlA CYLINDRICA I 

Stratum 
c; 
C 
C 
SH 
H 
H 

H 

Indicator 
FACU 
FACU 
FAC 
FAC 
FACU- 
OBL 
FACW+ 

Other Plant Species 
LONICERA JAPONICA 
SETARlA SP. 
COMMELINA COMMUNIS 
CAREX STRICTA 
JUNCUS EFFUSUS 

Stratum 
H 
H 
H 
H 
H 

Indicator 
FAG 
VAR 
FAC- .- 
OBL 
FACW+ 

Percent of Dominant Species that are OBL. FACW or FAC 
/V?.Y (excluding FAG). 57 

Remarks: AT SHARP TRANSITION FROM UPLAND TO WETLAND VEGETATION 

YDROLOGY 
Recorded Data (Described in Remarks): 

Stream, Lake, or Tide Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

ield Observations: 
Depthof Surface Water: 
Dapth to Free Water in Pi: 
Depth in Saturated Soil: 

NONE (in.) 
16 (in.) 
12 (in.) 

emarks: AT EDGE OF AREA WlTH INDICATORS OF WETLAND HI 

Uetland Hydrology Indicators: 
Primary Indicators: 

Inundated 
X Saturated in Upper 12 inches 

Water Marks 
Drift Lines 
Sediment Deposits 
Drainage Patterns in Wetlands 

Secondary Indicators (2 or more required): 
Oxidized Root Channels in Upper 12 inches 
Water-Stained Leaves 
Local Soil Survey Data 
FAGNeutral Test 
Other (Explain in Remarks) 

ROLOGY 



DATA POINT 6 
AT STAKE “WET 42-32” 

SOIL 
Map Unit Name 
c &es and Phase): 
1 ‘axonomy (subgroup): 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 

KEYPORT SILT LOAM Drainage Class: MODERATELY WELL 

25% SLOPES Field Observations Yes m 
Confirmed Mapped Type? 

P ‘refile Description: 

bpth 
; 

Horizon 
nches) 

0 -2 A 
2 -12 E 
1 2-20+ B 

Matrix Color Mottle Colors 
(Munsell Moist) (Munsell Moist) 

1 OYR 4l2 NONE 
1 OYR 514 NONE 
1OYR 511 1 OYR 516 

Mottle 
Abundance/Contrast 
N/A 
N/A 
STREAKS, ~10% 

Texture Concretions, 
Structure, etc, 
FINE SANDY LOAM 
FINE SANDY LOAM 
FINE SANDY LOAM 

I- iydric Soil Indicators: 
Histosol 

- Histic Epipedon - 
Suffidic Odor 

- Aquic Moisture Regime 
- Reducing Conditions 
- Gleyed or Low-Chroma Colors - 

Concretions 
- High Organic Content in Surface Layer in Sandy Soil 
-- Organic Streaking in Sandy Soils 

7 Listed on Local Hydric Soils List 
- Listed on National Hydric Soils List 
- Other (Explain in Remarks) 
- 

Remarks: AT EDGE OF AREA WITH FIELD INDICATORS OF HYDRIC SOIL. 

WETLAND DETERMlNATlON 

rophytic Vegetation Present? 
land Hydrology Present? 

Hydric Soils Present? 

: Is this Sampling Point Wtihin a Wetland? . 

Classification: TRANSITION UPLAND (U) TO PALUSTRINE EMERGENTWETLAND (PEM) 



DATA POINT 7 
IO FEET SOUTHWEST OF STAKE “WET 42-32” 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

Project/Site: IHDIV-NSWC SlTE 42 

Applicant: us NAVY 
Investigator: J. PEYl-ON DOUB, PWS 

Date: 
County: 
State: 

SEPTEMBER 29,1SSS 
CHARLES 
MARYLAND 

Is the site significantly disturbed (Atypical Situation)?: 
Is the area a potential Problem Area?: 

I (If needed, explain on reverse) I 

VEGETATION 
Dominant Plant Species 

POLYGONUM PUNCTATUM 
BOEMERIA CYLINDRICA 

Stratum Indicator Other Plant Species Stratum Indicator 
H OBL CARW. STRICTA H ‘OBL 
H FACW+ JUNCUS EFFUSUS H ’ FACW+ 

I’ I . 
I- I 
I, I 

II I 
I 

Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAG). 100 

Remarks: HYDROPHYTIC VEGETATION. AREA SHADED BY OVERHANGING LIMBS OF TREES ON UPLANDS, BUT THESE TREES NOT 
USED IN DETERMINATION WHETHER VEGETATION IS HYDROPHYTIC. 

Stream, Lake, or Tide Gauge 
‘j1 

Aerial Photographs 
Other 

X No Recorded Data Availabte 

IYDROLOGY 

‘&Id Observations: 
Depth of Surface Water: 
Depth to Free Water in Pi: 
Depth in Saturated Soil: 

NONE (in.) 
SURFACE (in.) 
SURFACE (in.) 

ternarks: SATURATED WETtANDS BORDERING STREAM CHANNI 

Vetland Hydrology Indictors: 
Primary Indicators: 

Inundated 
X Saturated in Upper 12 inches 

Water Marks 
Drift Lines 
Sediment Deposits 
Drainage Patterns in Wetlands 

Secondary Indicators (2 or more required): 
Oxidized Root Channels in Upper 12 inches 
Water-Stained Leaves 
Local Soil Survey Data 

X FAGNeutral Test 
Other (Explain in Remarks) 



DATA POINT 7 
10 FEET SOUTHWEST OF STAKE “WET 42-32” 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 
SOIL 
/Map Unit Name 

II (Series and Phase): 
Taxonomy (subgroup): 

KEYPORT SILT LOAM 

245% SLOPES 

Drainage Class: 

Fiekl Observations 

MODERATELY WELL 

Yes im 
Confirmed Mapped Type? 

Profile Description: 
IlDepth Horizon 
(inches) 

o-20+ 

Matrix Color 
(Munsell Moist) 

1OYR 5/l 

Mottle Colors 
(Munsell Moist) 
1 OYR 3/l 

Mottle 
Abundance/Contrast 

STREAKS, 40% 

Texture Concretions, 
Structure, etc, 
FINE SANDY LOAM 

Hydric Soil Indicators: . 
Histosol 

- Histic Epipedon 
x Sultidic Odor 
- Aquic Moisture Regime 
- Reducing Conditions 
x Gleyed or Low-Chroma Colors - 

Concretions 
- High Organic Content in Surface Layer in Sandy Soil 
-- Organic Streaking in Sandy Soils 
- Listed on Local Hydric Soils List 
- Listed on National Hydric Soils List 
- Other (Explain in Remarks) - 

R !emarks: LOW CHROMA COLORS (DEPLETED MATRIX) ARE A FIELD INDICATOR OF HYDRIC SOILS. SO IS SULFIDIC ODOR. 

WETLAND DETERMlNATlON 

II (Circle) I (Circle) 

Hydrology Present? 
No 

No 
No 

Is this Sampling Point Wtihin a Wetland? 

Remarks: NARROW ZONE OF WETLANDS BORDERING STREAM CHANNEL. 

Classification: PALUSTRINE EMERGENT WETLAND (PEM) 



I ” . _ I ” . _ 

. 

SITE 42 
WETLAND DELINEATION TRANSECT 3 

DATA POINT 8 
DATA POINT 9 

DATA POINT 10 

. 



DATA POINT 8 
10 FEET NORTHWEST OF STAKE “WET 42-74” 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

Project/Site: IHDIV-NSWC SITE 42 
Applicant: us NAVY 
Investigator. J. PEYTON DOUB, PWS 

Date: 
County: 
State: 

SEPTEMBER 29, 19!39 

CHARLES 
MARYLAND 

Is the site significantly disturbed (Atypical Situation)?: 
Is the area a potential Problem Area?: 

(If needed, explain on reverse) 

VEGETATION 
Dominant Plant Species 

LIQUIDAMBAR STYRACIFLUA 
LIQUIDAMBAR STYRACIFLUA 
POLYGONUM SP. 
RUBUS ALLEGHENIENSIS 

Stratum 
SA 
SH 
H 
H 

Indicator 
FAC 
FAC 
VAR 
FACU- 

Other Plant Species 
HELIANTHUS TUBEROSUS (7) 
GLECOMA HEDERACEA 

Stratum 
H 
H 

Indicator 
?’ AC 
?ACU 

Percent of Dominant Species that are OBL. FACW or FAC 
(excluding FAC-). 67 

Remarks: FAC-DOMINATED VEGETATION JUST UPGRADIENT OF WETLAND BOUNDARY. 

Recorded Data (Described in Remarks): 
Stream, Lake, or Tide Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

Fi ield Observations: 
Depth of Surface Water: NONE 
Depth to Free Water in Pi: 18 
Depth in Saturated Soil: 12 

Iv 

(in.) 
(in.) 
(in.) 

R emarks: VERY MARGINAL EVIDENCE OF WETLAND HYDROLOC 

HYDROLOGY 
Uetland Hydrology Indicators: 

Primary Indicators: . 

X Saturated in Upper 12 inches 
Water Marks 

Drift Lines 
Sediment Deposits 
Drainage Patterns in W&lands 

Secondary Indicators (2 or more required): 
Oxidized Root Channels in Upper 12 inches 
Water-Stained Leaves 
Local Soil Survey Data 
FAGNeutral Test 
Other (Explain in Remarks) 



DATA POINT 8 
10 FEET NORTHWEST OF STAKE “WET 42-74” 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 
SOIL 
lrrdap Unit Name KEYPORT SILT LOAM Drainage Class: MODERATELY WELL 
(Series and Phase): 
Taxonomy (subgroup): 

Profile Description: 

W?th Horizon 
(inches) 

O-10 N/A 
1 g-20+ N/A 

512% SLOPES 

Matrix Color 
(Munsell Moist) 
1OYR 4/3 
1 OYR 4/l 

Mottle Colors 
(Munsell Moist) 

NONE 
NONE 

Field Observations Yes ai 
Confirmed Mapped Type? 

Mottle Texture Concretions, 
Abundance/Contrast Structure, etc. 
N/A GRAVELLY LOAM 
N/A GRAVELLY LOAM 

Hydric Soil Indicators: 
Histosol 

- Histic Epipedon 
- 

Sulfidic Odor 
-Aquic Moisture Regime 
- Reducing Conditions 
- Gleyed or Low-Chroma Colors 
- 

Concretions 
- High Organic Content in Surface Layer in Sandy Soil 

- Organic Streaking in Sandy Soils 
-- Listed on Local Hydric Soils List 

- Listed on National Hydtic Soils List 
- Other (Explain in Remarks) 
- 

Remarks: NO INDICATORS OF HYDRIC SOIL. THIS APPEARS TO BE FILL ASSOClATED WlTH THE LANDFILL. 

WETLAND DETERMlNATlON 

Hydrophytic Vegetation Present? 
Wetland Hydrology Present? 
Hydric Soils Present? 

(Circte) 
Is this Sampling Point Wtihin a Wetland? 

(Circle) I 
YeS 

Remarks: UPGRADIENT END OF TRANSECT IN OBVIOUS UPLAND. 

Classification: UPLAND(U) 



DATA POINT 9 
AT STAKE “WET 42-74” 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

IHDIV-NSWC SD-E 42 SEPTEMBER 29,1999 

us NAVY CHARLES 

Is the area a potential Problem Area?: 
flf needed. explain on reverse\ 

VEGETATION 
Dominant Plant Species 

RUBUS ALLEGHENlENSlS 
GLECOMA HEDERACEA 
POLYGON&l SP. 
SOLANUM CAROLINENSE 

Stratum Indicator Other Plant Species Stratum Indicator 
H FACU- CALYSTEGtA SEPIUM (?) H FAG 
H FACU HELIANTHUS TUBEROSUS (?) H FAC 
H VAR 
H UPL 

, f’-*- 

Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAG). 

* 

0 

Remarks: PLOT SUPPORTS VEGETATION GENERALLY TYPICAL OF OLD FIELDS BUT MANY OF THE SPECIES, INCLUDING THE 
ALLEGHENY BLACKBERRY (RUSUS ALLEGHENIENSIS) AND GROUND IVY (GLECOMA HEDERACEA), APPEAR TO BE !jEVERLY 
DECLINING DUE TO EXPOSURE TO SATURATED SOILS. THUS, THIS VEGETATION CAN BE CONSIDERED TO BE “HYDROPHYTIC”. 

IYDROLOGY 
Recorded Data (Described in Remarks): 

Stream, Lake, or Tde Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

iald Observations: 
Depth of Surface Water: NONE 
Depth to Free Water in Pi: 12 
Dapth in Saturated Soil: 8 

(in.) 
(in.) 
(in.) 

Wetland Hydrology Indicators: 
Primary Indicators: 

Inundated 
X Saturated in Upper 12 inches 

Water Marks 
Drift Lines 
Sediment Deposits 
Drainage Patterns in Wetlands 

Secondary Indicators (2 or more required): 
Oxidized Root Channels in Uppar 12 inches 
Water-Stained Leaves 
Local Soil Survey Data 

X FAGNeutral Test 
Other (Explain in Remarks) 

emarks: AT EDGE OF AREA WlTH INDICATORS OF WETlAND HYDROLOGY 

__ _______~~--.--l.-” ----.-.- ----.” - 
~^_I-__-_.-~ _--- --.._-.-__-.- -----_“.--- .--..--.- 

------. ---_ __--__---- 



DATA POINT 9 
AT STAKE “WET 42-74” 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 
OIL 
lap Unit Name .MODERATELY KEYPORT SILT LOAM Drainage Class: 
series and Phase): 
axonomy (subgroup): 112% SLOPES Field Observations Yes .m 

Confirmed Mapped Type? 

rofile Desuiptiin: 

epth Horizon 
P 
D 
(ir vibes) 

@ -8 

a .20+ 
N/A 
N/A 

Matrix Color 
(Munsell Moist) 
1QYR 413 
10YR 4/l 

Mottle Colors 
(Munsell Moist) 

NONE 
NONE 

Mottle 
Abundance/Contrast 

N/A 
NIA 

Texture Concretions, 
Structure, etc, 
GRAVELLY LOAM 
GRAVELLY LOAM 

H ydric Soil Indicators: 
Histosol 

- Histic Epipedon - 
Suffidic Odor 

- Aquic Moisture Regime 
- Reducing Conditions 

- Gleyed or Low-Chroma Colors - 

Concretions 
-- High Organic Content in Surface Layer in Sandy Soil 

- Organic Streaking in Sandy Soils 
- Listed on Local Hydric Soils List 
- Listed on National Hydric Soils List 
- Other (Explain in Remarks) - 

Remarks: AT EDGE OF AREA WITH FIELD INDICATORS OF HYDRIC SOIL. THIS APPEARS TO BE FILL ASSOCIATED WITH THE 
LANDFILL. 

WETLAND DETERMINATION 

rophytic Vegetation Present? 
land Hydrology Present? 
ric Soils Present? 

Is this Sampling Point Wfihin a Wetland? 

Classification: TRANSITION UPLAND (U) TO PALUSTRINE EMERGENT WETLAND (PEM) 



DATA POINT 10 
10 FEET SOUTHEAST OF STAKE “WET 42-74” 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 1 

J. PEYTON DOUB, PWS 

Is the site significantly disturbed (Atypical Situation)?: 
Is the area a potential Problem Area?: 

(If needad. exolain on reverse) 

MARYLAND 

VEGETATION 
Dominant Plant Species Stratum Indicator Other Plant Species Stratum Indicator 

POLYGONUM PUNCTATUM H OBL 
JUNCUS EFFUSUS H FACW+ 
GLECOMA HEDERACEA H FACU 
RUBUS ALLEGHENIENSIS H FACU- 
SCIRPUS PUNGENS H FACW+ 

Percent of Dominant Species that are OBL, FACW or FAC 
(excluding FAG). so 

Remarks: HYDROPHYRC VEGETATION. UPLAND PLANTS IN THIS AREA, INCLUDING ALLEGHENY BLACKBERRY (RLfBUS 
AUEGHENIENSIS) AND GROUND IVY (GLECOMA /-fEDERACEA). ARE DYING OR DEAD. APPARENTLY DUE TO SOIL SATURATION. 

IYDROLOGY 
Recorded Data (Described in Remarks): 

Stream, Lake, or Tii Gauge 
Aerial Photographs 
Other 

X No Recorded Data Available 

%ld Observations: 

. 

Depth of Surface Water: 
Depth to Free Water in Pit: 
Depth in Saturated Soil: 

o-o.5 (in.) 
SURFACE (in.) 
SURFACE (in.) 

Lmarks: SHALLOW RUNNING WATER IN THIS SWALE APPEARS 
-HE WATER WAS UNNATURALLY WARM AT THE TIME OF THE DI 

Vetland Hydrology Indicators: 
Primary Indicators: 

-- 
X Saturated in Upper 12 inches 

Water Marks 
Drtft Lines -, 
Sadiment Deposits 
Drainage Patterns in Wetlands 

Secondary Indicators (2 or more required): 
Oxidized Root Channels in Upper 12 inches 
Water-Stained Leaves 
Local Soil Survey Data 

X FAGNeutral Test 
Other [Explain in Remarks) 

) SEEP FROM UNDERTi-fE~PARKlNG LGT FOR BU’ILDING 1866. 
INEATION. 



DATA POINT 10 
10 FEET SOUTHEAST OF STAKE “WET 42-74” 

SOIL 
Map Unit Name 
(Series and Phase): 
Taxonomy (subgroup): 

SITE 42 (OLSON ROAD LANDFILL) 
INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 

WETLAND DELINEATION DATA FORM, PAGE 2 

KEYPORT SILT LOAM Drainage Class: MODERATELY WELL 

6-Q% SLOPES Field Observations Yes m 
Confinned Mapped Type? 

Profile Description: 

Depth Horizon 
(inches) 

o-20+ N/A 

Matrix Color 
(Munsell Moist) 

1 OYR 411 

Mottle Colors 
(Munsell Moist) 
NONE 

Mottle 
Abundance/Contrast 

N/A 

Texture Concretions, 
Structure, etc. 
GRAVELLY LOAM 

Hydric Soil Indicators: . 
Hiitosol 

- Histic Epipedon - 
Sulfidic Odor 

- Aquic Moisture Regime 
- Reducing Conditions 
x Gleyed or Low-Chroma Colors - 

Concretions 
- Hiih Organic Content in Surface Layer in Sandy Soil 

- Organic Streaking in Sandy Soils 
-- Listed on Local Hydric Soils List 
- Listed on National Hydric Soils List 
- Other (Explain in Remarks) 
- 

F ternarks: LOW CHROMA COLORS (DEPLETED MATRIX) ARE A FIELD INDICATOR OF HYDRIC SOILS. THIS APPEARS TO BE FILL 
rSSOClATED WITH THE LANDFILL. 

WETLAND DETERMlNATlON 

Hydrophytic Vegetation Present? 
Wetland Hydrology Present? 
Hydric Soils Present? 

‘(Circle) (Circle) 
No Is this Sampling Point Wtihin a Wetland? No 
No 
No 

Remarks: WETLANDS IN SWALE WHERE SURFACE WATER APPEARS TO ORIGINATE AS SEEPAGE FROM UNDER THE PARKING LC 
FOR BUILDING 1666.. 

IT 

i. 

Classification: PALUSTRINE EMERGENT WETLAND (PFO) 



APPENDIX B 

PRE-FEASIBILITY $TUDY ANALYTICAL DATA 



APPENDIX B 
SUMMARY OF ANALYTICAL RESULTS FOR 1999 SOIL SAMPLES 

INDIAN HEAD - CTO-245 
SITE 41 

PAGE 1 OF 20 

SAMPLE I.D.: S41SSOOlOOO6 s41ss0010006-D S41SSOO20006 
LOCATION: s41ssoo1 s41ss001 S4lSSOO2 
SAMPLE DATE: 912911999 9/29/1999 912911999 
DEPTH (FEET): 0’ - 0.5 0’ - 0.5 0’ - 0.5’ 
DUPLICATE OF: S41SS0010006-D S41SS0010006 



APPENDIX B 
SUMMARY OF ANALYTICAL RESULTS FOR 1999 SOIL SAMPLES 

INDIAN HEAD - CTO-246 
SITE 41 

PAGE 2 OF 20 

SAMPLE I.D.: S41SSOOlOOO6 S41SS0010006-D S41SSOO20006 S41SSOO30006 
LOCATION: s41ss001 s41ss001 S41SSOO2 s41ssoo3 
SAMPLE DATE: 9129H999 9/29/1999 912911999 9/29/1999 
DEPTH (FEET): 0’ - 0.6 0’ - 0.5’ 0’ - 0.5’ 0’ - 0.5 
DUPLICATE OF: S41SS0010006-D S41SS0010006 

INORGANICS (mglkg) 
ALUMINUM 
ANTIM 
ARSEE.., 
BARIUM 

1 N/A ! N/A 1 N/A 1 N/A I N/A I N/A I N/A I N/A 
7 

MIA NlA NlA NlA N/A 

I .“.” I .“.” 1 _“.” I “.” I 1.” I .“. I --.. I 38.6 
N/A N/A NIA N/A N/A N/A N/A NIA 

BERYLLIUM I N/A I N/A I NIA I N/A I N/A I N/A I N/A I 
CA.nUIIIM 0.10 0.05 u 30.9 . 1 fl”C3 n 2” nnc, II nnr, II 

I NIA I NIA I NIA 
WI .“I..,“... 

CALCIUM 
CHROMIUM 
COBALT 
COPPFR --. . -.. 
CYANIDE 

N/A 
I “.“” 

1 
“.“” 

I 
“.“I I 

8 
“.“” - ,.L 

1 . . I 4 NIA N/A N/A I N/A N/A 
I N/A I N/A I N/A I N/A I N/A I N/A N/A N/A 

N/A NIA I N/A N/A I N/A I N/A N/A I N/A 
I I WA ..I,. I I NIA . . . NIA . I I N/A . I N/A . . I N/A . . I I NIA I N/A 
I N/A I N/A I N/A I N/A I NIA I N/A I N/A I NIA - .,. -- 

IRON I 6630 I 6410 I 1620 0 9830 6070 7&o 6390 113000 
LEAD I ,1 I( * ..- I 787 . .” I 767 --, 9.2 17.4 5.5 7.6 106 
MAGNESIUM I N/A I N/A NIA N/A N/A N/A N/A N/A 
MANGANESE I N/A I N/A I NIA I N/A I N/A I N/A I N/A I N/A 
MERCURY NIA N/A N/A N/A N/A N/A N/A N/A 
NICKFI I N/A I N/A I N/A I 

SELENIUM I N/A I N/A I N/A I 
NIA NIA NIP, 

1 THALLIUM ! N/A ! NIA 1 NIA ! 
., I ,.r. “I”... I 

,..,. 
1 

..,, . 
I 

. . . . . 
1 . .,, . 

I 
..,, , I 

. . . 
I 

. . . . I 

71NC I N/A NIA I NIA N/A N/A I N/A N/A I 



SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
DEPTH (FEET): 
DUPLICATE OF: 

S41SSOO60006 
S41SSOO6 
912911999 

0’ - 0.6 

APPENDIX B 
SUMMARY OF ANALYTICAL RESULTS FOR 1999 SOIL SAMPLES 

INDIAN HEAD - CTO-245 
SITE 41 

PAGE 3 OF 20 

S41SSOO60106 S41SSOO70006 S41SS0070106 S4lSSOO60006 
S4iSSOO6 s4issoo7 s41ss007 S4lSSOO6 
9/29/1999 9/29/1999 912911999 9/29/1999 

l-I.6 0’ - 0.5 l-I.5 0’ - 0.6 
S4lSS0060006-D 

PESTlClDESlPCBs (pg/kg) 

4.4’-DDD 
4$-DDE 
4,4’-DDT 

4.0 UJ 3.6 UJ 3.6 UJ 19 UJ 12 R 31 R 17 UJ 11 UJ 
4.0 UJ 3.6 UJ 3.6 UJ 19 UJ 16 UJ 19 UJ 17 UJ 11 UJ 
4.0 UJ 6.0 J 6.3 R 16 R 16 UJ 190 UJ 17 UJ 11 UJ 

III 1.0 UJ 14 R 15 R 10 UJ 8.5 UJ ?C P 
1 R 11.1 I” II.1 R A I I.1 In III II* Ill 

-___ 
I 9, Il.1 I 1R III 1.6 UJ 10 w I 8.4 UJ I 1P “1 I I 

I 1 R II.1 I Ill II.1 RA II.1 

ENDRlh 
ENDRIN ALDEHYDE 
ENDRIN KETONE 
GAMMA-BHC (LINDANE) 
GAMMA-CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
METHOXYCHLOR 
TOXAPHENE 

‘..” Y “.” “Y I 7.I .\ I I” “I I “_1 ,x I &I” I\ I II vu I II “d 
2.7 R 3.6 UJ 3.7 R 19 UJ 560 J I 1100 J 21 R 5.9 R 
3.2 J 3.6 UJ ! 3.6 UJ 13 R ! 16 UJ 19 UJ I 17 UJ 7.8 R 

2.1 UJ 1.6 UJ I 1.8 UJ I 10 UJ I 8.4 UJ I 10 UJ 6.5 UJ. ) 5.7 UJ 
2.1 UJ 1.0 UJ I t R II.1 ..- -” I ,” III .” .,” I )\A III “.1 “V I =.r. !? V.” I\ I I *c. II, V.” “Y I I E7 11, d.8 vu 
1.2 J 1.6 UJ 1.6 UJ ! 10 UJ I 6.4 UJ I 10 UJ 6.5 UJ I 5.7 UJ 

2.1 UJ 1.6 UJ 1.6 UJ 10 UJ 6.4 UJ 10 UJ 8.5 UJ 5.7 UJ 
21 UJ 16 UJ 16 UJ 55 R 64 UJ 100 UJ 85 UJ 36 J 

210 UJ 180 UJ 180 UJ 1000 UJ 840 UJ 1000 UJ 850 UJ 570 UJ 



SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
DEPTH (FEET): 

DUPLICATE OF: 

S41SSOO60006 
S41SSOO6 
9/29/1999 

0’ - 0.5 

APPENDIX B 
SUMMARY OF ANALYTICAL RESULTS FOR 1999 SOIL SAMPLES 

INDIAN HEAD - CTO-246 
SITE 41 

PAGE 4 OF 20 

S41SSOO60106 S41SSOO70006 S41SS0070106 S41SSOO60006 

S41SSOO6 s41ssoo7 s41ssoo7 S41SSOO6 
g/29/1999 912911999 g/29/1999 9/29/I 999 

1 - 1.5’ 0’ - 0.6 l-l.6 0’ - 0.5’ 

S41SS0080006-D 

S4lSS0060006-D S4lSSOO90006 
S41SSOO6 s41ssoo9 
912911999 912911999 

0’ - 0.6 0’ - 0.5’ 
541550060006 

S41 SSOO90106 
s41ssoo9 
9/29/1999 

l-I.6 

N/A N/A N/A NJ. ~ IA 1 I NIA . . I I N/A I N/A 
N/A 

I N/A 
I WA I NIA I NIA I NIA N/A I N/A I I N/A 

73 0 
,.,, . ..,, . . . 

3.8 5.2 6.9 6.5 24.0 16.7 77.6 .-._ 

N/A N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A NIA N/A N/A 

0.05 u 0.09 0.13 0.05 u 6.3 5.7 0.39 0.19 

N/A NIA N/A N/A N/A N/A N/A N/A 

N/A NIA NIA N/A N/A NIA N/A NIA 

N/A N/A NIA NIA N/A N/A N/A NIA 

N/A N/A N/A N/A NIA N/A NIA N/A 

NIA N/A NIA NIA N/A N/A NIA N/A 

4280 9660 6910 2330 21900 17800 13500 7940 

5.8 13.8 4.4 9.2 59.9 45.3 23.4 17.7 

NIA N/A N/A N/A N/A NIA N/A N/A 

N/A N/A NIA N/A NIA N/A NIA NIA 

N/A NIA NIA N/A N/A N/A N/A N/A 

N/A N/A NIA NIA NIA NIA NIA NIA 

N/A NIA N/A N/A NIA N/A N/A N/A 

N/A N/A N/A NIA N/A N/A NIA N/A 

N/A N/A N/A N/A NIA N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A NIA 

NIA NIA N/A NIA NIA NIA N/A NIA 

NIA NIA N/A N/A N/A N/A NIA N/A 

NIA N/A N/A N/A NIA NIA NIA N/A 

INORGANICS (mglkg) 
ALUMINUM 
I*ITII”n\LI” 

PII. I ,I”,“,. I 

ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 



i 

APPENDIX B 
SUMMARY OF ANALYTICAL RESULTS FOR 1999 SOIL SAMPLES 

INDIAN HEAD - CTO-245 
SITE 41 

PAGE 5 OF 20 

SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
DEPTH (FEET): 
DUPLICATE OF: 

S41SSOlOOOO6 S41SS0100106 
s41ss010 s41ss010 
9/29/l 999 912911999 

0’ - 0.5 l-1.5’ 

S41SS0110106 
s41ss011 
913011999 

l-l.5 

S41 SSOl30006 
s41sso13 
913011999 

0’ - 0.6 

PESTlClDESlPCBs @g/kg) 
4,4’-DDD 

4.4’-DDE 
4,4’-DDT 
Al lIRlN 

13 u 3.6 UJ 73 u 78 u 3.9 u 20 u 19 u 3.9 u 

13 u 3.6 UJ 73 u 78 u 3.9 u 20 u ! 19 u ! 3.9 u 1 
13 u 3.8 UJ 1100 J 1500 J 3.9 u 

RA II 1 A II.1 37 II A,, II Afi R 
310 J 99 J 3.9 u 

.--. . . . . I -.. - I ..- -- I -. - I .- - I -.- . 6.2 R 10 u 3.7 R 
ALPHA-BHC 6.4 U 1.8 UJ 37 u 40 u 2u 11 u 10 u 2u 

6600 2600 160 / 
11 u 10 u 2u 

I 
3fg “u 

11 u 10 u 2u .I. 
160 42 14 J 3.9 u 

I 11 u 10 u 2 u :, 

. 
HEPTACHLOR EPOXIDE 8.4 U 1.6 UJ 37 u 40 u 2R 11 u 10 u 1.4 R 
METHOXYCHLOR 84 U 16 UJ 370 u 400 u 42 67 J 100 u 38 
TOXAPHENE 640 U 160 UJ 3700 u 4000 u 200 u 1100 u 1000 u 200 u 



APPENDIX B 
SUMMARY OF ANALYTICAL RESULTS FOR 1999 SOIL SAMPLES 

INDIAN HEAD - CTO-246 
SITE 41 

PAGE 6 OF 20 6 

SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
DEPTH (FEET): 

DUPLICATE OF: 

S41SS0100006 S41SS0100106 S41SSOllOOO6 S4lSSOll0006-D S41SS0110106 S41SS0120006 S41SSO120106 S41SSOl30006 

s41ss010 s41ss010 s41ss011 s41 SSOI 1 s41ss011 S41SSO12 S41SSOl2 s41ss013 
912911999 912911999 9/30/1999 913011999 913011999 913011999 913011999 913011999 

0’ - 0.5 l-l.6 0’ - 0.5 0’ - 0.6 1 - 1.6’ 0’ - 0.5’ 1 1.6’ - 0’ 0.5’ - 

S41SS0110006-D S41SS0110006 



SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
DEPTH (FEET): 

DUPLICATE OF: 

S41SS0130106 
s41ss013 
913011999 

I-1.5’ 

APPENDIX B 
SUMMARY OF ANALYTICAL RESULTS FOR 1999 SOIL SAMPLES 

INDIAN HEAD - CTO-245 
SITE 41 

PAGE 7 OF 20 

S41SS0140006 S41SS0146106 s41ss0160006 S41SS0160106 
s41ss014 s41sso14 s41ss015 s41sso15 
9/30/1999 913011999 9/3011999 913011999 

0’ - 0.5 l-l.5 0’ - 0.5 l-l.5 

S41SS0160006 S41SS0170006 S41SSO170106 
S41SSO16 s41sso17 s41ss017 
913011999 9/30/1999 9l3011999 

0’ * 0.5 0’ - 0.5 l-l.5 

P ESTlClDESlPCBs (pglkg) 
1 “~-l-Inn LI.7 -“WY I” ” “.I ” 7.v ” V.” - . . . ., .-1 . . -_ -” -.. . . 
4,4’-DDE 16 U 3.7 u 4.3 u 3.9 u 4.1 u 770 u 25 UJ 8.2 UJ 
4.4’-DDT 14 J 3.7 u 5.4 3.9 u 4.1 u 25000 J 25 UJ 10 R 
ALDRIN 9.3 u 1.3 R 3.6 R 2u 2.1 u 400 u 13 UJ 2.9 R 
ALPHA-BHC I 9.3 u I 1.9 u I 2 .2 u 2u 2.1 u 400 u 13 UJ 4.2 UJ 
A, PUA-GUI ORnANF , .-. . ,, . -. .--. .-. . ..- 93 -.- II - 1 9 (1 .._ - -.2 2 u 2u 2.1 u 850 15 J 3.2 J 
AROCLOR-1016 180 u 37 u 43 u 39 u 41 u 7700 u 250 UJ 82 UJ 
AROCLOR-1221 370 u 75 u 07 u 60 U 64 u 16000 U 500 UJ 170 UJ 
AROCLOR-1232 160 U 37 u 43 u 39 u 41 u 7700 u 250 UJ 62 UJ 
AROCLOR-1242 180 U 37 u 43 u 39 u 41 u 7700 u 250 UJ 62 UJ 

AROCLOR-1248 I 180 U I 37 u I 4 3u 39 u 41 u 7700 u 250 UJ 82.UJ 
*PAP, nT)-,l)** nI.“YL”,.-I‘.“~ I 4nn II .I” I I I-7 II 280 I A .3 u 39 u 41 u 7700 u 250 UJ 62 UJ 
AROCLOR-1260 160 U 43 u 190 30 J 670000 14000 J 4600 J 

BETA-BHC I 9.3 u I 1.9 u I 2.2 u 
1 .2 u 

! 2u 2.1 u 400 u 13 UJ 4.2 UJ 
DELTA-BHC 9.3 u 1.9lJ, 2 I 2u 2.1 u 400 u 13 UJ 4.2 UJ 
f’,lFl “RlN -.---..... I .” I 1A II .- - I I 07 II _.. _ I 4 ..3 u 3.9 u 4.1 u 3500 48 J 20J 
FNI-XXI II FAN I I 9.3 u I 1.9 u 1 2.2 u I 2u 2.1 u 400 u 13 UJ 4.2 UJ “’ 

LI.Y”U”LI _I. II I I.4 Y I W.” ” 1 e.- ” I I.” I I . . U 20000 360 J lloJ *‘( 

ENDOSULFAN SULFATE 16 u I 2.2 J 4.3 u I 3.9 u I 4.1 u 770 u 31 R 27J 
FNnRlN I 10 u 3.7 u I 5.4 3.9 u 4.1 u 4300 R 67 R 29 R 

7”““” .I r;nl I ,Gc, R 
-..- . . _ 
ENDRIN ALDEHYDE 13 Ii 9.9 4.3 u 8.3 4.1 u 

ENDRIN KETONE 16 u 2.2 R 6fi R I 39 II I AI II I 

GAMMA-BHC (LINDANE) 9.3 u 1.9 u 2- - 
GAMMA-CHLORDANE 9.3 u 1.9 u 2.2 u 
. .---. ^. . . ^_ I I.7 .I I)* I .,. n , 

-1-1- ” 
I .,.- ” I *-- . . 

770 u I 25 R I IR R 1 .- . I -.- - _ .._ - I -_ .- 

2u I 2u 2.1 u 400 u 13 UJ 4.2 UJ 
2u 2.1 u 400 u 13 UJ 4.2 UJ 

ntr IAlmLuK I 3.J ” I I..3 J I ! .o n 2u 2.1 u 400 u 13 UJ 4.2 UJ 
HEPTACHLOR _a vs..-_ FPf-tYlllF I R3 II -.- - 19 II .._ _ 2 -.l J 2u 2.1 u 400 u 13 UJ 4.2 UJ 
METHOXYCHLOR I 98 R 12 R 41 J 20 u 21 u 4000 u 81 R 45 R 
TOXAPHENE 930 u 190 u 220 u 200 u 210 u 40000 u 1300 UJ 420 UJ 



SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
DEPTH (FEET): 

DUPLICATE OF: 

S41SS0130106 
s41sso13 
9/30/1999 

l-I.6 
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S41SS0140006 S41SSO140106 S41SS0160006 S41SS0160106 
s41sso14 S4lSSO14 s41sso15 s41ss015 
9130/1999 9/3011999 9/30/1999 9/30/1999 

0’ - 0.5’ l-l.6 0’ - 0.6 i-1.5’ 

s41 ss0160006 S41SSO170006 S41SS0170106 

S41SSO16 s41sso17 s41ss017 
9/30/l 999 9/30/l 999 9/30/1999 

0’ - 0.5 0’ - 0.6 l-l.5 

INORGANICS (mglkg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

N/A 
NIA 
67.6 
N/A 
N/A 

0.16 B 
NIA 
N/A 
N/A 
N/A 
NIA 

7820 
57.3 J 

N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 

N/A 
N/A 
16.9 
N/A 
N/A 

0.24 B 
N/A 
NIA 
N/A 
N/A 
N/A 

10400 
33.7 J 

N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
NIA 
N/A 
N/A 
NIA 

N/A 
N/A 
390 
N/A 
N/A 
0.42 
NIA 
NIA 
NIA 
N/A 
NIA 

37300 
472 J 

NIA 
NIA 
NIA 
N/A 
NIA 
N/A 
N/A 
N/A 
NIA 
NIA 
NIA 

N/A 
N/A 
11.1 
NIA 
NIA 
0.47 
N/A 
NIA 
NIA 
N/A 
N/A 

43400 
24.6 J 

NIA 
NIA 
NIA 
N/A 
NIA 
N/A 
N/A 
NIA 
NIA 
N/A 
N/A 

N/A 
NIA 
4.3 
N/A 
N/A 
0.45 
NtA 
NIA 
NIA 
N/A 
NIA 

27900 
la.2 J 

NIA 
NIA 
N/A 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
N/A 
NIA 

N/A 
N/A 
15.3 
N/A 
N/A 
4.2 
NIA 
N/A 
N/A 
NIA 
N/A 

20700 
84.4 J 

NIA 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
NIA 
NIA 
N/A 
NIA 

N/A N/A 
N/A N/A 
46.6 173 
N/A N/A 
N/A N/A 
5.6 0.30 
NIA N/A 
NIA NIA 
NIA N/A 
NIA N/A 
N/A NIA 

35600 20900 
75.9 70.7 
NIA N/A 
NIA N/A 
N/A NIA 
NIA NIA 
NIA N/A 
NIA N/A 
NIA NIA 
NIA NIA 
NIA NIA 
NIA N/A 
NIA NIA 
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SAMPLE I.D.: s41ss0160006 S41SS0180108 S41SS0190006 S41SS0190006-D S4lSSO190106 S4lSSO200006 S4lSSO210006 S4lSSO220006 
LOCATION: S41SSO18 S4ISSO18 s41sso19 s41sso19 s41ss019 S4lSSO20 S41SSO21 s41sso22 
SAMPLE DATE: 9/30/1999 9/30/1999 9/30/1999 9/30/1999 9/3Oll999 9130/1999 9/30/1999 9/30/l 999 
DEPTH (FEET): 0’ - 0.5 l-l.6 0’ - 0.5 0’ -0.5 l-1.5 v-o.5 O’- 0.6' V-O.6 
DUPLICATE OF: S41SS0190006-D S41SS0190006 

7,7 -.a”” 
4.4’-DDE 
4,4’-DDT 
ALDRIN 
ALPHA-BHC 
ALPHA-CHLORDANE 
AROCLOR-1016 

I “.” “V I Y.” “V I 7.” ” I _..A ” I 7.L Y I U.” Y I -I_ “V I 7” “Y 
3.6 UJ 3.6 UJ 5.3 4.2 J 4.2 U 3.8 u 22 UJ 48 UJ 
3.6 UJ ! 1.9 R 9.6 ! 11 J 4.2 U 2.8 J 22 UJ 48 UJ 

I I. L.L ” I L” I II “J I 43 “J 
I.- -- I ..- -- I -.- - I -.. _ I 2.2 u 2u 11 UJ 25 UJ 

I 36 UJ I 36 UJ I 49 U I 46 U I 42 U I 38 u I 220 UJ I 480 UJ 

I 1.9 UJ I 1.8 UJ 1 2.5 u I 2.4 U I 2.2 u I 2u I 11 UJ I 25 UJ - 9 UJ 1.8 UJ 2.5 u 2.4 U “.. II n II 11 **I “- III I 

9 11.1 I 1 (I II.1 I 7s II I 74 IJ I 

I 36 UJ I 36 UJ I 49 U I 46 U I 42 U I 38 u I 220 UJ I 48 
?G III 4Q II *u II 47 II ?A II 79” III 

I 1.9 UJ I 1.8 UJ I 2.5 u I 2.4 U I 2.2 u I 2u I 11 UJ I 25 UJ ^ 
- 

-. . -. . 
ENDRIN ALDEHYDE 
ENDRIN KETONE 
GAMMA-BHC (LINDANE) 
GAMMA-CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
METHOXYCHLOR 

23 J 
3.6 UJ 
1.9 UJ 
1.9 UJ 
1.9 UJ 
1.9 UJ 
19 UJ 

*cm III 

2.1 R 
3.6 UJ 
1.6 UJ 
1.8 UJ 
I.8 UJ 
7.8 UJ 
16 UJ 

ran III 

-._ . 
18R 20 R 4.2 U 3.6 R 330 J 1200 J 
4.9 U 4.6 U 4.2 U 3.8 u 22 UJ 38 R 
2.5 U 2.4 U 2.2 u 2u 11 UJ 25 UJ 
2.5 U 2.4 U 2.2 u 2u 11 UJ 25 UJ 
2.5 u 2.4 U 2.2 u 2u 11 UJ 25 UJ 
2.5 u 2.4 U 2.2 u 2u 11 UJ 25 UJ 
33 R 35 R 22 u 20 u 110 UJ 250 UJ 

3.m II 9&l II 7,n II 3nrl ,I ,rnn III 9rdk-Y III 
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SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
DEPTH (FEET): 
DUPLICATE OF: 

s41ss0180006 S41SS0180106 
S41SSOl6 S41SSOI8 
913011999 9/30/1999 

0’. 0.5 l-l.5 

S41SS0190006 S41SS0190006-D S41SS0190106 S41SSO200006 S41SSO210006 S41SSO220006 

s41sso19 s41sso19 s41sso19 S41SSO20 S41SSO21 S41SSO22 
9/30/1999 s/30/1999 9/3011999 913011999 9/3011999 9/3011999 

0’ - 0.6 0' -0.5 l-I.5 0' - 0.5 0' - 0.5' O'- 0.6 

S41SS0190005-D S41SS0190006 

N/A NIA N/A I NIA NIA NIA N/A N/A 
I *,,A 1 hll& I N/A NIA I 

I 
?.,,A I.,_ I 

td,A ,.,, . I I NIA . . . ~ I I N/A ..n I ,.,n I 1.,,> 

2.0 4.9 I 
,‘i n 77 7 L, _L ,d" . .- . ._” I I 11 1 I 43 .._ I a.0 ” I 

N/A N/A N/A N/A N/A N/A I NIA N/A 

N/A I NIA NIA I 
1 

NIA I N/A I N/A I N/A NIA 
I n 4f 39.6 Y. I” I 

n nc V.“” I 
I 

c.* “.” I IQ ..- I nfi7 -.-. 2” I 42.2 

N/A N/A N/A NIA 

1 
1 N/A iI;;; N/A N/A 

N/I 4 NIA N/A N/A ! N/A I N/A I N/A N/A 

NIA I N/A I I Llld NlA I.,_ I 
Ml.3 1.1,. I 

I 
MIA *.., . I I N,A . . I I N1’” .IP. I ,.,rT I 

N/A N/A I N/A ..I.. 1 N/A I N/A I NIA I,7 I I WA 1.8, I a MIA . . . I 
N/A I NIA I N/A I N/A I NIA I N/A N/A I NIA I ,, . ” # nl.l”L I >.,, . I . . . . . I I 

.̂ .̂. I I I I 1 U”“” 47?“” 

INORGANICS (mglkg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
P”ALll”C 

I I ..I,. .,n I 
I N,A I N/A NIA I 

I I I . . . . . / .,n I 
NlA I NIA I N/A N’” 



SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
DEPTH (FEET): 
DUPLICATE OF: 

S4lSSO220106 
s41sso22 
9/30/1999 

l-l.5 
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S41SSO230006 S41SSO230106 S41SSO240006 S41SSO240106 
S41SSO23 S41SSO23 S41SSO24 S41SSO24 
9/30/1999 9/30/1999 9130/1999 913011999 

0’ - 0.5 l-l.5 w-o.5 1 -1.6' 

S41SSO260006 S41SSO260006 S41SSO270006 
S4lSSO25 S41SSO26 S41SSO27 
9/30/1999 10/1/1999 101111999 

Cl’- 0.6 r-o.5 o’- 0.5 

21 I UJ I a5 J I 16 J I 21 UJ I 3 t.9 UJ 21 UJ I 36 U I 77 R 
21 L. I,, I $6” *“” I ‘)A I &. ” I 71 I,, &. _” I 1 .,.9 UJ 21 UJ 36 U 120 

I IR .I I 780 _I 56 _I I RI R 39 11.1 I 17 R I 3R II I 771l R 

PESTICIDES/PCS8 (pglkg) 
4,4’-DDD 
4,4’-DDE 

1 “-- - “” ” -. . I -.- “” .” . “” ” I 

UJ I 9.7 R I 3.7 J I II UJ I 2.0 UJ I II UJ I 19 U I 

UJ I 770 UJ I 89 UJ I 420 UJ I i 
,,I I ,.I AA Ii.1 71” ,,.I 

UJ 380 UJ 44 UJ 210 UJ 
UJ 380 UJ 44 UJ 210 UJ 

I J 1500 J 200 J 1500 J __ 
11. UJ 19 UJ 2.3 UJ, 11 UJ 2.0 

UJ 19 UJ 2.3 UJ II UJ 2 
III ?A II.1 44 ii.1 71 II.1 3 

UJ 
----- ” .“” 

II UJ ! 19 U ! 4.7 u 
I 

DELTA-BHC I1 I ‘.O UJ 11 UJ 19 U 4.7 u 
DIELDRIN 21 L" "" "" "" “. “” 4.9 UJ 21 UJ 110 J 25 

; ENDOSULFAN I 11 UJ 19 UJ 2.3 UJ II UJ 2.0 UJ II UJ 19 u 4.7 u 
ENDOSULFAN II 15 J 42 J 6.0 J 36 J 3.9 UJ 17 J 36 U 9.0 U -’ 
ENDOSULFAN SULFATE 21 UJ 38 UJ 4.4 UJ 16 J 3.9 UJ 21 UJ 36 U 9.0 U 
FNl-tRlN IA .I 38 1I.J 24 R 21 1J.J 39 UJ 21 IJJ 36 LJ Brl II I .- - I __ “_ -. -_ -. -_ -- ” , _.” ” 

I ‘A R 70 J 7.7 R 55 R I 30 III I 3" D I rtnn I I ??n I I 

I I ?R ,I, I 74 .I I 31 11.1 1 

” . ” . . 
ENDRIN ALDEHYDE I I-7 .., “U L” I\ I1V” ” LL” .I 
ENDRIN KETONE 39 I I “- -I I . . . I I -. “” I ~9 UJ 21 UJ 36 U 22 R 
GAMMA-BHC (LINDANE) 1IUJ IQ UJ I 2.3 UJ II UJ ! 2.0 UJ 11 UJ 19 U 4.7 u 

‘.O UJ 5.9 J 19 U 47 II 1 GAMMA-CHLORDANE II UJ 19 UJ I 2.3 UJ I II UJ I 2 
JJ IQ UJ 4.6 J II UJ 2 
I.1 I 19 II.1 I 73 11.1 I 11 11.1 I 7 

HEPTACHLOR II I ‘.O UJ II UJ 19 U 4.7 u 
HEPTACHLOR EPOXIDE II L.. I .” “” I -.- “_ I “” I ~0 UJ II UJ 19 U 4.7 u 
METHOXYCHLOR 110 UJ 190 UJ 21 J 110 UJ 20 UJ 110 UJ 190 U 29 R 
TOXAPHENE 1100 UJ 1900 UJ 230 UJ 1100 UJ I 200 UJ 1100 UJ 1900 u 470 u 



SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
DEPTH (FEET): 

DUPLICATE OF: 

S4iSSO220106 
S4lSSO22 
9/30/1999 

l-I.5 
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S4lSSO230006 S41SSO230106 S41SSO240006 S41SSO240106 

S4lSSO23 S4lSSO23 S4lSSO24 S4lSSO24 
9/30/1999 9/30/1999 9/30/1999 913011999 

0' - 0.5' l-l.5 0' - 0.6 l-l.6 

S41SSO250006 S4lSSO260006 S41 SSO270006 

S41SSO25 S41SSO26 S4lSSO27 
9/30/1999 IO/l/l999 IO/l/l999 

- 0' - 0.6 0' 0.6 - 0' 0.5 

WA I WA I NIA I N/A N/A N/A N/A N/A ..,, . I . . . . . 1 
I N/A I NIA I N/A I N/A N/A N/A N/A N/A 

13.6 140 -1”” “I,‘. I -.,.w .-.. 5.6 364 

N/A N/A N/A NIA N/A N/A N/A N/A 

N/A NIA N/A NIA N/A N/A N/A N/A 

2.3 0.55 0.53 2.4 0.40 6.9 36.9 231 

NIA NIA N/A N/A N/A N/A N/A N/A 

N/A N/A N/A NIA N/A NIA N/A N/A 

N/A N/A N/A N/A N/A N/A N/A N/A 

I I hII& I.,rs I I h(,b I.,,. I Llll 
I NIA ,.., . I I NIA . . I 1”,.-. N/A NIA NIA 

I WA MIA N/A NIA N/A N/A . . . . . I I NIA I N/A 
22600 I 13200 45900 26100 257000 129000 42500 

172 26.7 195 28.0 I 
4-I-l 
IL‘ 6400 1620 

- 

N/A N/A N/A N/A N/i N/A N/A 

N/A I NIA N/A NIA N/A N/A N/A NIA 

N/A N/A N/A N/A N/A N/A NIA N/A 
..,. I ..I. .,,A LIIA MIA b.,,* M/A MIA 

I,,, . 
27400 

175 
NIA 

I N/A , 

INORGANICS (mglkg) 
ALUMINUM 
AwnMnhl” 

AK3CNIL 
BARIUM 
BERYLLIUM 

COBALT 
l-mDD!=R 

CYANIDE 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM NIA NIA NIA N/A N/A N/A N/A N/A 

SELENIUM N/A N/A NIA NIA N/A N/A NIA N/A 

SILVER N/A N/A NIA N/A N/A N/A N/A N/A 

SODIUM N/A NIA N/A N/A N/A N/A N/A N/A 

THALLIUM N/A N/A N/A N/A N/A N/A N/A N/A 

VANADIUM NIA N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A ,/, N/A NIA N/A 

L . . . . . + 



SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
DEPTH (FEET): 
DUPLICATE OF: 

PESTlClDESlPCBs (pglkg) 
I 4 4’-DDD 
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S4tSSO270106 S4lSSO280006 S41SS0280006-D S4lSSO280106 S4lSSO290006 S41SSO290106 S4lSSO300006 S4lSSO300106 
S4lSSO27 S4lSSO28 S4lSSO28 S41SSO28 S4lSSO29 s41ss029 s41ss030 s41ss030 
101111999 10/1/1999 101111999 101111999 i0IlH999 10/111999 10/111999 101111999 

1 - 1.6’ 0’ - 0.5 0’ - 0.6 l-I.6 0’ - 0.5 l-I.5 0’ - 0.5 1 - 1.5’ 
S41SS0280006-D S41SSO280006 

I 3.9 u I 34 u I 4.3 R I 4 UJ I 16 J I 6.5 J I 12 u I 69 R I 

I I I I I 91 I 64 J 12 u I 100 
I 69 .I I 67 _I 170 .I 

AROCLOR-1246 39 u 340 u 64 UJ 40 UJ 220 UJ 61 UJ 
AROCLOR-1254 39 u 800 J 64 UJ 40 UJ 220 UJ 61 UJ 
AROCLOR-1260 39 u 1900 3300 J 45 J 520 J 120 J 

-.- - ..- _ 
6.3 U 4.2 U 

I 4.2 UJ 6.3 U 4.2 U 
47 II.1 6.3 U 4.7 R 

120 u 61 U 
250 u 160 U 

JJ I 120 u 61 U 
1.1 171) II I Al II .-_ _ 

120 u 
120 u 

160 

-. - 
81U 
81U 
4200 

[ BETA-BHC 2.0 u 18 U ! 4.3 UJ 1 2 UJ 1 11 UJ I 4.2 UJ 6.3 U 4.2 U 
4.2 UJ 6.3 U 4.2 U ; 

I 81 UJ 12 u NJ ,.I,. 
JJ 63 II 47 II 

DELTA-BHC 2.04 18 U 4.3 UJ 2 UJ 11 UJ 
DIELDRIN 3.9 u 34 u 6.5 J 4 UJ 22 UJ I -.. 
ENDOSULFAN I 2.0 u 18 U 4.3 UJ 2 UJ 11 UJ I 4.2 C_ 
ENDOSULFAN II 3.9 u 34 u 75 J 4 UJ 22 UJ 8.1 UJ 
ENDOSULFAN SULFATE 3.9 u 34 u 8.4 UJ 4 UJ 22 UJ 
ENDRIN 3.9 u 34 u 14 R 4 UJ 22 UJ 
ENDRIN ALDEHYDE 3.9 u 52 J 85 J 2.2 R 20 R 
ENDRIN KETONE 6.0 J 34 u 8.4 UJ 4 UJ 22 UJ t “_. .,” 
GAMMA-BHC (LINDANE) 2.0 u 18 U 4.3 UJ 2 UJ 11 UJ 47 11.1 

GAMMA-CHLORDANE 2.0 u 18 U 4.3 UJ 2 UJ 11 UJ 
HEPTACHLOR 2.0 u 18 U 4.3 UJ 2 UJ 11 UJ 4.2 UJ 

‘HEPTACHLOR EPOXIDE 2.0 u 18 U 4.3 UJ 2 UJ 11 UJ 4.2 Il.1 
METHOXYCHLOR 44 180 U 43 UJ 20 UJ 110 UJ 42 C- 
TOXAPHENE 200 u 1800 U 430 UJ 200 UJ 1100 UJ 420 UJ 

I 
_._ 
12 

..- 
8.1 

8.1 UJ 12 u 8.1 U 
8.1 UJ 12 u 8.1 U 
5.6 R 12 u 170 J 

R, III 49 II 7c FI 
t ..- -- -.- - I ..- I 

I 4.2 UJ I 6.3 U 47 R I F 6.3 
RR 

4.2 
d’) I U 

II 

I L 
630 

L 
420 -e--l 
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INORGANICS (mglkg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

S4lSSO280006 S4lSS0280006-D S4lSSO280106 S4lSSO290006 S41SSO290106 S4lSSO300006 S41SSO300106 

S4lSSO28 S4lSSO28 S4lSSO28 S4lSSO29 s41sso29 s41ss030 s41ss030 

101111999 101111999 101111999 101111999 101111999 101111999 101111999 

0’ - 0.6 0’ - 0.6 1 - 1.5’ 0’ - 0.5 l-l.5 0’ - 0.6 1 - 1.5’ 

S41SSO280006-D S4lSSO28IjOO6 

N/A N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A N/A 

394 4.7 4.7 27.4 673 237 7.1 4.6 

NIA NIA N/A NIA N/A N/A NIA N/A 

NIA NIA NIA N/A NIA NIA N/A NIA 

0.32 0.97 0.37 J 0.23 B 4.2 J 1.4 J 0.42 0.13 

N/A NIA N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A NIA N/A 

NIA NIA N/A N/A NIA NIA N/A N/A 

N/A N/A NIA NIA N/A N/A N/A N/A 

NIA N/A N/A N/A NIA NIA N/A NIA 

24600 4010 4530 24300 46800 36800 13400 17100 

49.3 22.2 21.0 J 17.3 J 85.1 J j4.8 J 58.8 26.7 

NIA NIA N/A N/A NIA N/A N/A N/A 

N/A N/A NIA N/A N/A NIA N/A NIA 

N/A NIA N/A NIA N/A N/A NIA N/A 

N/A NIA N/A NIA N/A NIA NIA N/A 

NIA N/A N/A NIA N/A NIA N/A NIA 

N/A NIA N/A NIA N/A NIA N/A NIA 

NIA N/A N/A NIA NIA NIA N/A N/A 

N/A NIA N/A NIA N/A NIA NIA N/A 

N/A N/A NIA NIA NIA NIA N/A N/A 

N/A N/A NIA NIA NIA N/A N/A NIA 

NIA N/A N/A N/A N/A N/A N/A N/A 
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SAMPLE I.D.: S41SS0310006 S41SSO320006 S41SSO330006 S41SSO330106 S4lSSO340006 S41SS0340006-D S41SSO340106 S41SSO350006 
LOCATION: s41sso31 S41SSO32 s41sso33 s41sso33 s41sso34 s41sso34 s41sso34 s41ss035 
SAMPLE DATE: 101111999 10/1/1999 101111999 101111999 101111999 101111999 101111999 1011/1999 
DEPTH (FEET): 0’ - 0.5 0’ - 0.5 0’ - 0.5 l-l.6 0’ - 0.6 0’ - 0.5 l-l.6 0’ - 0.6 
DUPLICATE OF: S41SS0340006-D S41SSO340006 
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SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
DEPTH (FEET): 

DUPLICATE OF: 

S41SSO310006 S41SSO320006 S4iSSO330006 $41 SSO330106 S41SSO340006 S41SS0340006-D S41SSO340106 

s41sso31 S4lSSO32 s41sso33 s4isso33 s41sso34 s41sso34 s41sso34 
101111999 101111999 10/1/1999 101111999 10/111999 101111999 101111999 

0’ - 0.6 0’ - 0.6 0’ - 0.6 l-l.5 0’ 0.5’ - 0’ 0.5 - l-1.5 
S41SS0340006-D $41 SSO340006 

S41SSO360006 
s41sso35 
101111999 

0’ - 0.6 

INORGANICS (mglkg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

N/A N/A NIA N/A N/A NIA NIA N/A 

N/A NIA N/A N/A N/A NIA N/A NIA 

28.1 195 136 193 8.2 11.1 6.5 64.7 

N/A NIA N/A NIA N/A NIA N/A NIA 

N/A N/A N/A N/A NIA NIA NIA NIA 

137 81.9 15.5 J 3.0 J 26.0 J 9.7 9.1 J 15.4 J 

N/A NIA N/A N/A N/A NIA N/A NIA 

NIA N/A NIA N/A NIA NIA N/A N/A 

N/A N/A N/A NIA N/A NIA N/A N/A 

NIA NIA N/A N/A N/A N/A NIA NIA 

NIA N/A NIA NIA N/A NIA N/A NIA 

301000 93600 28700 5820 33400 44600 29300 23800 

1020 936 337 J 35.9 J 246 J 419 41.6 J 1400 J 

N/A NIA NIA NIA N/A NIA NIA NIA 

NIA N/A N/A NIA N/A N/A NIA NIA 

N/A NIA N/A N/A NIA N/A NIA N/A 

N/A NIA N/A N/A NIA NIA NIA NIA 

NIA N/A NIA N/A N/A N/A NIA N/A 

N/A N/A N/A NIA NIA NIA N/A NIA 

NIA NIA N/A N/A NIA N/A NIA NIA 

NIA f&A NIA NIA N/A NIA NIA N/A 

N/A NIA NIA N/A N/A NIA NIA NIA 

N/A N/A N/A NIA N/A N/A NIA NIA 

N/A N/A N/A N/A NIA NIA N/A N/A 
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SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
DEPTH (FEET): 
DUPLICATE OF: 

S41SSO350106 S41SSO360006 
s41sso35 S41SSO36 
101111999 10/1/1999 

1-1.5 0’ * 0.5 

PESTiClDESlPCBs (pglkg) 
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~ 

ALPHA-BHC 
AI PI-IA-CWI nRnANF 

I 2.2 UJ I 2.2 UJ I 
77 II.1 77 II.1 

I 37 UJ I 37 UJ I 10 UJ 
71 .I 71 .I I” II.1 I 

2.1 UJ 5 UJ 2.1 UJ 

,.-. ..I. -..--..- . . . . - -.- -- -.- -- 2.1 UJ 5 UJ 2.1 UJ I -. - I -. - 1 .- “” AROCLOR-1016 43 UJ 43 UJ 41 UJ 96 UJ 41 UJ 710 UJ 710 UJ ! 200 UJ 1 
AROCLOR-1221 87 UJ 87 UJ 83 UJ 200 UJ 82 UJ I 1400 UJ I 1500 UJ I 400 UJ 
AROCLOR-1232 43 UJ 43 UJ 41 UJ 96 UJ 41 UJ 710 UJ 710 UJ 200 UJ 
AROCLOR-1242 43 UJ 43 UJ 41 UJ 96 UJ 41 UJ I 710 II.1 .._ -_ I 711) II.1 ..- -- I 7nn II.1 --- -- 
AROCLOR-1248 43 UJ 43 UJ 41 UJ 96 UJ 41 UJ 710 UJ 710 UJ 200 UJ 
AROCLOR-1254 43 UJ 43 UJ 41 UJ 98 UJ 41 UJ 710 UJ 710 UJ 200 UJ 
AROCLOR-1260 110 J 100 J 41 UJ 3600 J 25 J 55000 J 58000 J 1400 J 
BETA-BHC 2.2 UJ 2.2 UJ 2.1 UJ 5 UJ 2.1 UJ 37 UJ 37 UJ 10 UJ 
DELTA-BHC 2.2 UJ 2.2 UJ 2.1 UJ 5 UJ 2.1 UJ 37 UJ 37 UJ IOUJ 
DIELDRIN 4.3 UJ 4.3 UJ 4.1 UJ 6.6 J 4.1 UJ 110 R 110 R 20 UJ 
ENDOSULFAN I 2.2 UJ 2.2 UJ 2.1 UJ 5 UJ 2.1 UJ 37 UJ 37 UJ 10 UJ 
ChlnnCl II CAL, II 9c I A? III 4.1 UJ 79 J 4.1 UJ 

41 II.1 fil R 4, Il.1 
L,.Y”““LI rw. II 1.v ” T.” “I 1700 J 1600 J 55 J 
ENDOSULFAN SULFATE 4.3 UJ 4.3 UJ -- -.. . . . I” 71 UJ 71 UJ 12 R 
ENDRIN 4.3 UJ 4.3 UJ 4.1 UJ 20 R 41 UJ -_ 170 R 190 R 27 R 
ENDRIN ALDEHYDE 4R 3.2 R 4.1 UJ 120 J 4.1 UJ 1700 J 1800 J 55 R 
ENDRIN KETONE 4.3 UJ 4.3 UJ #it III . “” I QG III “.” -” I 4.1 UJ 71 UJ 71 UJ 28 R 
C,AMMA-RHC II INI-IANFI 77 II.1 7 7 II.1 37 II.1 37 II.1 ,“,I., -. .._.,_., -. .- \-... -. . ..-. -.- -- -.- -- 2.1 UJ 5 UJ 2.1 UJ -. -- -. -- I .- -I 
GAMMA-CHLORDANE 2.2 UJ 2.2 UJ 2.1 UJ 5 UJ 2.1 UJ 37 UJ 37 UJ 9.6 J 
HEPTACHLOR 2.2 UJ 2.2 UJ 2.1 UJ 5 UJ 2.1 UJ I ..- I.. I ..-. . . . I -^ . . . 

HEPTACHLOR EPOXIDE 2.2 UJ 2.2 UJ 2.1 UJ 5 UJ 2.1 UJ I -. -- I -. -- I -.. ” 
METHOXYCHLOR 22 UJ 22 UJ 21 UJ 50 UJ 21 UJ 370 UJ 370 UJ 1 52R 
TOXAPHENE 220 UJ 220 UJ 210 UJ 500 UJ 210 UJ 3700 UJ 3700 UJ 1000 UJ 
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SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
DEPTH (FEET): 
DUPLICATE OF: 

S418S0350106 S41SSO360006 S4lSSO360106 S41SSO370006 S4lSSO370106 S41SSO380008 S4lSSO380006-D S41SS0380108 

s41sso35 S4lSSO38 S4lSSO36 s41sso37 s41sso37 S4lSSO38 S41SSO38 S4lSSO38 

101111999 101111999 101111999 IO/l/l999 101111999 IO/l/l999 l0HH999 IO/l/l999 

1 - 1.5’ 0' -0.5 l-1.5 0' - 0.5' 1 - 1.5’ 0’ - 0.6 0’ - 0.5’ l-1.6 

S41SSO380006-D S4lSSO380006 

INORGANICS (mglkg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

NIA N/A NIA N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A N/A 

34.7 6.3 4.0 10.5 18.9 6.6 11.5 1290 

N/A N/A N/A N/A N/A N/A NIA N/A 

NIA N/A NIA N/A NIA N/A NIA N/A 

1.6 J 0.34 u 0.08 B 5.2 J 0.63 J 6.7 J 7.0 J 3.5 J 

N/A NIA NIA NIA N/A NIA N/A N/A 

N/A N/A NIA N/A N/A N/A N/A NIA 

N/A N/A N/A N/A N/A NIA NIA NIA 

N/A NIA N/A N/A NIA NIA NIA N/A 

NIA N/A NIA NIA N/A NIA NIA N/A 

23900 22600 28600 20400 23800 15700 20200 25300 

173 J 59.8 J 15.4 J 132 J 17.9 J 125 J 239 J 186 J 

N/A NIA N/A NIA N/A N/A NIA NIA 

NIA N/A NIA NIA N/A NIA N/A N/A 

NIA NIA NIA NIA N/A N/A N/A NIA 

NIA NIA N/A NIA N/A N/A N/A N/A 

NIA NIA NIA NIA N/A NIA NIA NIA 

NIA NIA NIA NIA NIA N/A NIA NIA 

NIA NIA N/A NIA NIA NIA NIA N/A 

NIA NIA N/A N/A NIA N/A N/A N/A 

NIA NIA NIA NIA NIA N/A NIA NIA 

N/A N/A NIA N/A NIA NIA NIA NIA 

NIA NIA NIA NIA NIA NIA N/A N/A 
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SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
DEPTH (FEET): 
DUPLICATE OF: 

S4lSSO390006 S41SS0390106 S4lSSO400006 S41SS0400106 
s41sso39 s41sso39 s41ss040 s41ss040 
101111999 10/1/1999 10/1/1999 101111999 

0’ - 0.6 l-l.5 0’ - 0.5’ 1 - 1.5’ 

iSTlClDES/PCBs (pglkg) 

9.4 UJ I .ll UJ I 
9* 11.1 

1 

BEi TA-BHC 
DEI TA.RHC -  .  - .  -  

DIE LDRIN 
ENI IOSULFAN I 
ENL- ---. . .._ XXI II FAN II 

ENDOSULFAN SULFATE 
ENDRIN 
ENDRIN ALDEHYDE 
ENDRIN KETONE 
GAMMA-BHC (LINDANE) 
GAMMA-CHLORDANE 
HFPTACHI OR .-. 
HEI ~~ ~_ 
METHOXYCHLOR _” . . 
TOXAPHENE 360 UJ 

I 3.6 UJ I 94 III “.T “1 I I II III II “V I I 11 UJ 
3 6 11.1 _._ __ 

9A Il.1 
- . .  -_ 

11 II.1 
“ ”  

I 11 UJ 
7.9 J 18 UJ 21 UJ 21 UJ 

3.6 UJ 9.4 UJ 11 UJ 11 UJ 
All .I -- _ I ,R R .- . I ,R R .- . . 1 21 UJ 
6R ! 18 UJ 21 UJ 21 UJ 
18 R 1 18 UJ I 21 UJ I 21 UJ 
140 J I 

.,., 4 JJ J I 
mr n 53 rx I 26 R 

7.1 UJ 9.4 UJ 8.8 R 11 UJ 
I 3.6 UJ I 9.4 UJ I 11 UJ I 11 UJ 

I 36 Il.1 -.- “I I QA III “.. -” I 11 II, a. “1 I II III II “Y 
36 UJ 9 A II.1 I 11 II.1 11 II.1 I -. - - -- _- -.. -- “_ . -” 

‘TACHLOR EPOXIDE I 3.6 UJ 9.4 UJ 11 UJ 11 UJ 
7” R 94 UJ 110 UJ 110 UJ 

940 UJ 1100 UJ 1100 UJ 
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SAMPLE I.D.: S4lSSO390006 S4lSSO390106 S41SS0400008 S41SS0400106 

LOCATION: s41sso39 541 sso39 s41ss040 s41ss040 

SAMPLE DATE: 10/111999 IO/l/1999 101111999 lOll11999 

DEPTH (FEET): 0’ - 0.6 l-l.5 0’ - 0.5 1 - 1.6’ 

DUPLICATE OF: 



APPENDIX B 
SUMMARY OF ANALYTICAL RESULTS FOR QUALITY CONTROL SAMPLES 

INDIAN HEAD - CTO-246 
SITE 41 

SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
DEPTH INTERVAL (FEET): 
DUPLICATE OF: 

S4lRB0050001 S41RB0060001 
QC QC 

09/30/99 10101199 
N/A NIA 

PESTlClDESlPCBs (pg/L) 

INORGANICS (pg/L) 
ARSENIC 2.4 U 2.4 U 
CADMIUM 0.22 u 0.22 u 
IRON 15.0 u 15.0 u 
LEAD 1.3 u 1.3 u 



SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
DEPTH (FEET): 

DUPLICATE OF: 
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s41ss0010001 S41SS0020001 s41ss0030001 s41ss0040001 s41ss0050001 s41ss0050001 s41ss0070001 S41SS0060001 
s41ss01 S41SSO2 s41sso3 s41sso4 s41sso5 S4lSSO6 s41sso7 S41SSO8 

1012211997 10122l1997 10122/l 997 10122/1997 10/22/1997 10/22/1997 1 o/22/1 997 10/22/1997 
0' - 0.5 0' - 0.5 0' - 0.5 0' - 0.5 0' - 0.6 0' - 0.5 0' - 0.5 0' - 0.5 

S41SS0060001-D 

VOLATILES (pglkg) 
l,l,l-TRICHLOROETHANE 11 u 12 UJ 17 II/ I ,R Il.1 I ,A Il.1 I in Il.1 I 33 11.1 I 13 11.1 

I I 13 II.1 I 

l,l-DICHLOROETHANE I 11 u I 12 UJ I 
l.l-DICHLOROETHENE 11 u 12 UJ 

9JllCUl OROFTHANF I 11 II I 12 UJ I 

_,- -.-..--. .--...-..- \. .-, 

l.P-DICHLOROPROPANE 11 u 12 iJJ 
I Ii II I 17 11.1 I 

..“, “...“.._ 
2-PENTANONE 12 UJ I 17 11.1 I IR II.1 

I 11 II I 13 II.1 

BROMODICHLOROMETHANE I 11 u I 12 UJ I 
BROMOFORM 11 u 12 UJ 
RR~MOMFTHANF I II II I 12 1J.l I 

CHLOROFORM 11 u I 12 UJ I 
I ,I II 13 II.1 

DIBROMOCHLOROMETHANE 11 u I 12 UJ I 
ETHYLBENZENE 11 u 12 UJ 
MFTLIW FNF CHI ,-,Rlf’,F I I 11 B I 

.-.. - 
TCTDAPU’ C)ROETHENE I 11 u 12 UJ I 

11 II I 12 UJ 
IL 1 I.rt”I (I_> 12 UJ 18 UJ 14 UJ 10 UJ 23 UJ 13 UJ 
TOLUENE 12 UJ 18 UJ 14 UJ 10 UJ 23 I ” I .- -_ UJ 13 UJ 
TRANS-f,3-nlc.Hl OROPROPFNF 11 u I 12 UJ I 12 UJ 18 UJ 14 UJ 10 UJ 23 UJ 13 UJ 
Te)lPYI nm, 1R II.1 ,A II.1 in Il.1 73 Il.1 13 II.1 

“.“..““..“. ..“. -..- 
, r\,ti, ,,,dETHENE 11 u 12 UJ 12 UJ 8 .” “_ I “_ I .- “_ I -_ -_ L .- “_ 
VINYL CHLORIDE 11 u 12 UJ 12 II 18 uJ 14 UJ I 10 UJ I 23 UJ 13 UJ 1 
XYLENES, TOTAL 11 u 12 UJ 12 UJ 18 UJ I 14 UJ 10 UJ 23 UJ 13 UJ 1 

SEMIVOLATILES (pg/kg) 
1,2,4-TRICHLOROBENZENE 120 J 400 UJ 
4 ,A,lPUI c-IRARFN~FNF I RRO 11.1 I 400 UJ I 

400 UJ 610 UJ 50 L 900 J 140 J 4800 J 
I,& 11v1 rbIr.“IL..--IT- I --- “- 400 UJ 610 UJ 470 UR 340 UJ 790 UJ 420 UJ 
, R-W-zUl nRnRFN7FNF 380 UJ I 400 UJ I 400 UJ 610 UJ 470 UR 340 UJ 790 UJ 420 UJ .,” “.“..““..” --.. --..- 

4 I) nlrul ADnll!zhl7Chlc i,i-~;.~;iiiii..vyiiiiiiii I lml III .~ . . . .~ _ .~ I A”” I I.1 .“_ “_ I 400 UJ 610 UJ 470 UR 340 UJ’ 790 UJ 420 UJ 
2,2’-OXYBlS(l-CHLOROPROPANE) 380 UJ 400 UJ 400 UJ 610 UJ 470 UR 340 UJ 790 UJ 420 UJ 
2,4.5-TRICHLOROPHENOL 960 UJ 990 UJ 990 UJ 1500 UJ 1200 UR 850 UJ 2000 UJ 1100 UJ 
2,4,6-TRICHLOROPHENOL 380 UJ 400 UJ 400 UJ 610 UJ 470 UR 340 UJ 790 UJ 420 UJ 
2,CDICHLOROPHENOL 380 UJ 400 UJ 400 UJ 610 UJ 470 UR 340 UJ 790 UJ 420 UJ 
2.4-DIMETHYLPHENOL 380 UJ 400 UJ 400 UJ 610 UJ 470 UR 340 UJ 790 UJ 420 UJ 
2,CDINITROPHENOL 960 UJ 990 UJ 990 UJ 1500 UJ 1200 UR 850 UJ 2000 UJ 1100 UJ 
2,CDINITROTOLUENE 380 UJ 400 UJ 400 UJ 610 UJ 470 UR 340 UJ 790 UJ 420 UJ 
2,bDINITROTOLUENE 380 UJ 400 UJ 400 UJ 610 UJ 470 UR 340 UJ 790 UJ 420 UJ 
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s41ss0050001 S41SS0060001 s41ss0070001 s41 ss0080001 

s41sso5 S4lSSO6 s41sso7 S4lSSO8 
1012211997 10122/l 997 10/22/1997 1012211997 

0’ - 0.5 0’ - 0.5 0’ - 0.5 0’ - 0.5 
S41SS0080001-D 



i ,T 
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SAMPLE I.D.: s41ss0010001 S41SS0020001 s41ss0030001 s41ss0040001 s41ss0050001 S41SS0060001 s41ss0070001 s41ss0080001 
LOCATION: s41sso1 S4lSSO2' s41sso3 s41sso4 s41sso5 S41SSO6 s41sso7 S41SSO8 
SAMPLE DATE: 10/22/1997 10122ll997 IO/2211997 1012211997 10122/1997 1012211997 10/22/1997 IO/2211997 
DEPTH (FEET): 0’ - 0.5 0’ - 0.5 0’ - 0.5 0’ - 0.5 o’- 0.5' 0’ - 0.5' 0’ - 0.5 0’ - 0.5 
DUPLICATE OF: S41SS0080001-D 

NITROBENZENE 380 UJ 400 UJ 400 UJ 610 UJ 470 UR 340 UJ 790 UJ 420 UJ 
PENTACHLOROPHENOL 960 UJ 990 UJ 990 UJ 1500 UJ 1200 UR 850 UJ 2000 UJ 1100 UJ 
PHENANTHRENE 240 J 270 J 270 J 380 J 1800 L 720 J 1900 J 150 J 
PHENOL 380 UJ 400 UJ 400 UJ 610 UJ 470 UR 340 UJ 790 UJ 420 UJ 
PYRENE 440 J 670 J 930 J 550 J 6100 L 680 J 3500 J 140 J 
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SAMPLE I.D.: s41ss0010001 s41ss0020001 s41ss0030001 541 ss0040001 s41ss0050001 S41 SSOO80001 s41ss0070001 S41SS0080001 

LOCATION: s41sso1 s41sso2 s41sso3 s41 sso4 s41ss05 s41 SSO8 s41sso7 S41 SS08 

SAMPLE DATE: 1 o/22/1 997 1012211997 1012211997 1 o/22/1 997 10/22/1997 10/22/1997 10122/1997 10122/1997 

DEPTH (FEET): 0’ - 0.5 0’ - 0.5 0’ - 0.8 0’ - 0.8 0’ - 0.5 0’ - 0.8 0’ - 0.5 0’ - 0.5 

DUPLICATE OF: S4lSS0080001-D 

NITROCELLULOSE 28900 17500 u 24400 16900 U 17300 u 31800 33200 29100 

NITROGLYCERIN 10000 u 10000 u 10000 u 10000 u 10000 u 10000 u 10000 u 10000 u 

NITROGUANIDINE 62.5 u 82.5 u 82.5 U 62.5 U 62.5 U 115.4 286.4 62.5 u 

RDX 50.9 u 50.9 u 50.9 UL 50.9 u 50.9 UL 50.9 u 50.9 u 50.9 UL 

TETRYL 183 u 183 u 183 UL 163 U 183 UL 183 u 183 u 183 UL 

INORGANICS (mglkg) 
ALUMINUM 4680 J 3840 J 3770 J 4240 J 5790 J 9920 J 13800 J 3740 J 

ANTIMONY 0.59 UL 0.81 UL 0.9 L 2.0 L 10.8 L 2.8 UL 5.9 UL 0.94 L 

ARSENIC 115 L 77.1 L 104 L 216 L 138 L 39.3 L 178 L 21.8 L 

BARIUM 40.2 L 53.1 L 51.9 L 75.0 L 80.0 L 192 L 148 L 82.8 L 

BERYLLIUM 0.12 B 0.15 B 0.26 B 0.19 B 0.35 B 0.1 UL 0.23 UL 0.28 B 

CADMIUM 1.7 J 0.63 J 0.58 J 2.8 J 8.0 J 11.4 J 45.8 J 10.7 J 

CALCIUM 4420 1730 K 1730 K 7410 2770 111000 137000 1030 K 

CHROMIUM 10.8 J 11.0 J 13.4 J 14.8 J 28.7 J 22.1 J 88.2 J 45.1 J 

COBALT 4.3 J 2.8 J 5.0 J 4.8 J 5.9 J 3.8 J 8.8 J 9.4 J 

COPPER 18.7 L 10.8 L 14.5 J 22.8 L 105 L 49.7 L 189 L 72.7 L 

CYANIDE 0.17 u 0.29 0.22 u 0.38 U 0.22 u 0.27 0.52 0.28 U 

IRON 21200 10700 23500 38200 48300 13300 39300 53000 

LEAD 32.2 27.8 31.3 77.9 3540 91.1 457 187 

MAGNESIUM 489 K 431 K 570 K 614 K 545 K 4940 9480 421 K 

MANGANESE so.3 L 98.3 L 114 L 137 L 204 L 172 L 754 L 238 L 

MERCURY 0.49 0.27 0.63 0.44 0.78 0.5 3.9 0.29 

NICKEL 7.1 B 9.8 B 13.1 B 12.3 B 20.3 B 17.3 B 44.3 J 21.7 B 

POTASSIUM 514 465 687 693 823 503 702 404 

SELENIUM 1.1 J 0.86 UJ 1.6 J 3.3 L 2.2 L 2.8 UJ 8.3 UJ 0.7 UJ 

SILVER 0.18 UJ 0.19 UJ 0.19 UJ 0.29 UJ 0.64 B 0.79 UJ 4.0 J 1.8 J 

SODIUM 55.7 B 79.4 B 90.1 B 223 B 149 B 198 U 452 U 139 B 

THALLIUM 0.79 B 0.68 UL 0.88 UL 1.5 B 0.81 UL 4.3 B 6.6 UL 0.73 UL 

VANADIUM 18.5 L 18.9 L 18.8 L 21.5 L 30.1 L 17.0 L 29.8 L 19.2 L 

ZINC 35.1 L 38.3 L 37.5 L 309 L 423 L 343 L 536 L 282 L 

MISCELLANEOUS PARAMETERS 
1 PH 8.65 8.07 6.49 6.9 I 7.38 11.9 11.48 5.56 
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SAMPLE I.D.: S41SS0080001-D s41ss0090001 
LOCATION: S41SSO8 s41sso9 
SAMPLE DATE: 10122l1997 10122/1997 
DEPTH (FEET): 0’ - 0.8 0’ - 0.5 
DUPLICATE OF: S41SSOO80001 
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SAMPLE I.D.: S41SS0080001-D s41ss0090001 

LOCATION: S41SSO8 s41sso9 
SAMPLE DATE: 10122/1997 1 o/22/1 997 
DEPTH (FEET): 0’ - 0.8 0’ - 0.8 

DUPLICATE OF: S41SS0080001 
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SAMPLE I.D.: S41SS0080001-D s41ss0090001 
LOCATION: S41SSO8 s41sso9 
SAMPLE DATE: 10/22/1997 10/22/1997 
DEPTH (FEET): 0’ - 0.5 0’ - 0.5 
DUPLICATE OF: S41SS0080001 

NITROBENZENE 470 UJ 410 UJ 
PENTACHLOROPHENOL 1200 UJ 1000 UJ 
PHENANTHRENE 190 J 220 J 
PHENOL 470 UJ 410 UJ 

L PYRENE 
PESTlClDESlPCBs (pglkg) 

* d’-nnn 

180 J I 190 J 

I 47 11.1 I 41 il.1 I 
c 

-,. --- __ -_ 

4$-DDE 4.7 UJ 4.1 UJ 
A “‘-“r)T 4.7 UJ I 14 ,I, 

u 34 11.1 
-r,- -wn. -.. -” 

ALDRII. -. -- 2 UJ 
ALPHA-BHC 2.4 UJ 2 UJ 
ALPHA-CHLORDANE 2.4 UJ 2 UJ 
AROCLOR-1018 47 UJ 41 UJ 
AROCLOR-1221 95 UJ 81 UJ 
nnvZLOR-1232 I 47 UJ I 71 “I 
AD”SLOR-1242 47 UJ 41 III 

II ilR.13‘4A 1 47 II.1 ,_-.. .-.- I -_ -_ 

:I OR-1254 I 47 UJ I 41 UJ I AROL--.. _-_. 
AROCLOR-1260 130000 J 18000 J 
BETA-BHC 2.4 UJ 2 UJ I 
DFI TA-RHC 24 UJ I 2 UJ I 

ILFATE 4.7 UJ 

IIJHIW, I L.4 “.I 

ILORDANE 2.4 UJ 2 UJ 

IENZENE 40.2 U I 
‘FNF I 377 II 

!=‘T”LUENE 81.8 u I 
fi-nlNITRnTOLUE,..,E 40.9 u 

.._ ._-_-..- 87.2 U 
7n2 II I HMX I ,“.W ., t 70.5 u I 

NITRO-BENZENE I 35.2 U 35.2 U I 



APPENDIX B 
SUMMARY OF ANALYTICAL RESULTS FOR 1997 SOIL SAMPLES 

INDIAN HEAD - CTO-245 
SITE 41 

PAGE 8 OF 8 

SAMPLE I.D.: S4lSS0080001-D s41ss0090001 
LOCATION: S41SSO8 s41sso9 
SAMPLE DATE: 1 o/22/1 997 10/22/1997 
DEPTH (FEET): 0’ - 0.5 0’ - 0.5 
DUPLICATE OF: S41SSOO80001 

NITROCELLULOSE 17400 u . 17500 u 
NITROGLYCERIN 10000 u 10000 u 
NITROGUANIDINE 62.5 U 62.5 U 
RDX 50.9 u 50.9 u 
TETRYL 163 U 163 U 

MISCELLANEOUS PARAMETERS 

[ PH 5.43 6.86 I 



APPENDIX B 
SUMMARY OF ANALYTICAL RESULTS FOR HISTORICAL SOIL SAMPLES 

INDIAN HEAD - CTO-245 
SITE 41 

PAGE 1 OF 4 



APPENDIX B 
SUMMARY OF ANALYTICAL RESULTS FOR HISTORICAL SOIL SAMPLES 

INDIAN HEAD - CTO-245 
SITE 41 

PAGE 2 OF 4 

I ,-r-u, ADANADUTLIAI !=NC 360 U 1 
I 360 II 

c-v, IL”I\“I.ru *I I I I,,LLI.L 
Z-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-ME-’ ..,. ^. ._..^. 

- : I HYLrHtNuL 
m)AANll INF 

NLlUlNt I JO” ” 

~~ RR” II 

4-BROMOPHENYL PHEN‘.’ --“-- ‘YL t I HtK 
,ENrY 

\ -~~ 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-ME- . . - .._..^. 

.m” ” 

360 U 
Rim II 

360 U 
^^^ ,, 

--I 
:IHYLrHtNUL 
rRnAN,l INF 4-NI , ,.V,...IL...L 

4-NITROPHENOL 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)P“--“- ‘YKtNt 

BENZO(B)F -v-s ., . . . . ._..- :I I IC-,RANTHFNF 

BENZO(G,H.I)PERYLENE 
BENZO(K)FLUORP”‘TUE”‘c 7,. I 0ILI.L 

BIS(Z-CHLOROET. .-I.. , UnYvlMETHANE 
BIS(P-CHLOROETHYL)E THER 
BIS(ZETHYLHEXYL)PHl 
BU,-,LBE.,Wl DUTUAI / 

I .J13” ” 
RR” II I --- - 
660 U 

I 
I 

I^^ *, 
db” ” 
rnn .I .-- I 
160 J 
710 

I 
-..,. I 
LJ” J 

I SRll --_ 
360 U 

I 
I 

c4l-l 
“I” 

360 U 
360 U 

‘HALATE I 360 U 
8-v L , , a,, ,, .s.ATE 360 U 
F I x0 II 

DIE-li-~~~ri~,nnln~c 
DIMETHYL PHTHALATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
INDENO(l,P.J-CD)PYREN’= 
ISOPHORONE 
N-NITROSO-DI-N-PROP 
N-NITROSODIPHENYLA 
NAPHTHALENE 

JO” ” 
360 U 
1300 

360 U 
360 U 
360 U 
360 U 
360 U 
17n _I 

92 J 



APPENDIX B 
SUMMARY OF ANALYTICAL RESULTS FOR HISTORICAL SOIL SAMPLES 

INDIAN HEAD - CTO-245 
SITE 41 

PAGE 3 OF 4 

NITROBENZENE 360 U 
PENTACHLOROPHENOL 860 u 
PHENANTHRENE 1000 
PHENOL 360 U 
PYRENE 1100 

# ...-.-- 

PESTlClDESlPCBs (pg/kg) 

ENDRIN 
ENDRIN ALDEHYDE 
ENDRIN KETONE 
GAMMA-BHC (LINDANE) 
GAMMA-CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
METHOXYCHLOR 
TOXAPHENE 

INORGANICS (mglkg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE 

91 DP 
7.2 U 
3.6 U 
1.8 U 
1.8 U 
1.8 U 

5.5 
18 U 

180 u 

1880 
5.4 UJ 
145 J 

36.5 B 
0.41 B 
1.1 u 
6420 
5.2 

4.1 B 
19.5 

1.3 u 
IRON 767; 



APPENDIX B 
SUMMARY OF ANALYTICAL RESULTS FOR HISTORICAL SOIL SAMPLES 

INDIAN HEAD - CTO-245 
SITE 41 

PAGE 4 OF 4 

g 

41580301 
4lMW01141SB03 

08192 
v-2 

PETROLEUM HYDROCARBONS (mglkg) 
1 TOTAL PETROLEUM HYDROCARBONS I 16.2 I 



APPENDIX C 

PRE-FEASIBILITY STUDY TEST PIT LOGS 



TEST PIT LOG Page / of - 

IRI Tetra Tech NUS, Inc. 

Soil/Waste Characteristics 
(lllology, density, cob, etc.) 

PROJECT NAME: 
PROJECT NUMBER: 

&;7~\a,Ltl,4L f%E-6 FAS&PIT No.: 5 1 a Tq(2j 
9 

LOCATION: GEOLOGIST: ~~~~ &, ~~~~~~ 
. 

I 

CROSS SECTION AND / OR PLAN VIEW 

N 



cl R 
TEST PIT LOG Page __ of - 

Tetra Tech NUS, Inc. 

PROJECT NAME: SITES \ &cti,Lt2 ?rtfZ+S TEST PIT No.: $/277%?3 . 
PROJECT NUMBER: 7laq DATE: q-/q a qr+ 

LOCATION: ~(JDIA# bAD tiswc GEOLOGIST: ~~~~ G, R&n=& 
. 

I I 
I I 

MATERIAL DESCRIPTION I I 
I 
I PIWFID READING 

‘EST PIT CROSS SECTION AND / OR PLAN VIEW 



El Tetra Tech NUS, Inc. 

TEST PIT LOG Page - of __ 

PROJECT NAME: 
PROJECT NUMBER: 

SaivWate GhmacteriWcs 
(tithalqy, density; color, eta)-:, 

-EST P?;oTosQOSS SECTION AND / OR PLAN VIEW 

c WMWG 

REMARKS: ’ 

PHOTO LOG: $ a\ wwJj 



El Tetra Tech NUS, Inc. 

TEST PIT LOG Page __ of - 

PROJECT NAME: SITES \ Z/tl/t? 
PROJECT NUMBER: 
LOCATION: 

!m f%E-FS TEST PIT No.: 9.2-0ct 

I PKWID READING MATERIAL QESCRIPTION 

I I k 

‘EST PIT CROSS SECTION AND / OR PLAN VIEW 

REMARKS: s7M-I- DU@ 1/30 

PHOTO LOG: 



Page __ of - 

cl R Tetra Tech NUS, Inc. 

TEST PIT LOG 

PROJECT NAME: &TEs \ &ctl,‘t’L (%E-i=S TEST PIT NO.: s’t%-Tp 
PROJECT NUMBER: 7129 DATE: 9 -IS-P? 

( Iti 

LOCATION: ~~JDIAEJ &AD hlswt GEOLOGIST: 6~~0 &.I, K:Ams& 
\ 1 

REMARKS: 

PHOTO LOG: 



0 R 
TEST PIT LOG Page - of __ 

Tetra Tech NUS, Inc. 

PROJECT NAME: SITES \2,W,~2 QRE-FS ~ESTPITNO.: s\yj-p(~)j f ., 
PROJECT NUMBER: 7 I aq DATE: y /.!5 451 . 
LOCATION: ~EJDIPrtd &A0 hlswc GEOLOGIST: FRED - ti. RArnsER 

I I MATERIAL DESCRIPTION I I 1 pKWlD READING 

REMARKS: 

PHOTO LOG: 



.’ Ia Tetra Tech NUS, Inc. 

TEST PIT LOG Page - of - 

PROJECT NAME: SITES \%7-1,92 fRE-f% TESTPITNo.: 5 1 zrF’D 
PROJECT NUMBER: 71aq DATE: 4-15 - 4% 
LOCATION: ~CJDthw &A0 )JSWt GEOLOGIST: FRED &. f?:AmsR 

f’tDmD READING 

PHOTO LOG: e /& 



0 R 
TEST PIT LOG Page __ of - 

Tetra Tech NUS, Inc. 

PROJECT NAME: 
PROJECT NUMBER: 

S’T:‘, i k?-i, -2, ?RE - i=s TEST PIT No.: .$ \ LTV 1 ‘r 
9 DATE: 9-15 -w 

LOCATION: &!DV%w hW3 kk%K- GEOLOGIST: ~~~~ &, RAMQ=R 

I MATERIAL DESCRIPTION I I ~~D!FKl READING 

REMARKS: 

PHOTO LOG: q \q 
.‘ 



IEI Tetra Tech NUS, Inc. 

TEST PIT LOG 
-. 

m 

Page ___ of __ 

PROJECT NAME: SITES \ 2/tt,Ct’L QRE-FS TEST PIT NO. 
PROJECT NUMBER: 7 [as 
LOCATION: ~IJDIctW Himo hlswc 

DATE. *q;r 
GEOLOGIST: /=REo . . SER 

REMARKS: 

PHOTO LOG: li [/ +-j 0 



0 R 
TEST PIT LOG Page - of - 

Tetra Tech NUS, Inc. 

PROJECT NAME: 
PROJECT NUMBER: 

SITES \ %?t,Lt2- ~‘RE-FS TEST PIT No.: j’/Lfp 16 
712s DATE: I 

LOCATION: ~rJDlItt.~ b/a0 tiswt 
rc;--CIq 

GEOLOGIST: ~~~~ h, &Qns/zR 

‘EST PIT CROSS SECTION AND / OR PLAN VIEW. 

- REMARKS: 
.i 

PHOTO LOG: #r/3 



3 R 
TEST PIT LOG Page - of ___ 

Tetra Tech NUS, Inc. 
Hi-P9 

Fe 
PROJECT NAME: SITES \Xft-t,Ctr QRE-FS ;Y~.PITNO.: $ \2T(w 17 
PROJECT NUMBER: . 7 I as 9 
LOCATION: . 

REMARKS: 



0 R Tetra Tech NUS, Inc. 

Page - of - 

PROJECT NAME: 
PROJECT NUMBER: 
LOCATION: 

SITES \2,W,VZ fmz-FS TESTPITNO.: $\?TF)@\~ 
712s DATE: 9-1Fv-l 

GEoLOGIST: fRE0 ti. RA~$ER _ 

. 

‘EST PIT CROSS SECTION AND / OR PLAN VIEW 
S 

/ 
iu 

REMARKS: 



ml Tetra Tech NUS, Inc. 

TEST PIT LOG Page - of - 

PROJECT NAME: 
PROJECT NUMBER: 
LOCATION: 

soiiMlaste ctlsrscterktics- 
ftitiwlogy, densit&cbkr, etc,) 

‘EST PIT CROSS SECTION AND / OR PLAN VIEW 

REMARKS: 

PHOTO LOG: fl 11, 



APPENDIX D 

PRE-FEASIBILITY STUDY CHAIN OF CUSTODY FORMS 



it 

Chain of 
Custddv Recdrd , 

: 

Client aat* ‘I,, 

Telephone Number (Area Code)d%x Number labNumtw ” I 

I 
sne comacf 

LLIA.Elc &-2 
I I I A I 

#WC 
&ntracWPurchase Order/Ouofe No. 

Condition on Receipt 

I S5xWtQ006 i 
‘yIS5003 0006 

%%m6 -.. 1 21 I I 
IrzPcl so 

4 

Y-c.. I I I I I IvTLuli I I’I,.,I .f ‘( $’ 
SpeZia/ lnstnrctions . r .’ : .f 

. . I “ 
. . 

Possible Hazard ldentificatlon sample Dleposal 

Non-Hazard cl Nemniable 0 S&/n lrrifent cl Poison 9. 0 Unknown 0 iWum To Cllenf By Lab 0 Arch& Fan ,” ~0r1th0 

Turn Around Time fiequired IOCLwe/ .’ , Prfject SpecMc C+eclfy) 

q /. cl//. cl//L 
Date Time 1. Received By 

Pa_._ UBlW Time 

Q-2?+ ~‘/?a~ ’ nl5.k 

I 

Date 

I 

?7me 2. Received By Date T/me 

3. Relinquished Ey 
I I 

Date Time 3. Received By Date Time 
. 

Comments 



- 
- 
- 

- 

4, 4 

. 

-- 
. 

I 

- 

pJON&j Apotsng 

10 “!fw 



. 
’ ,. 

Chain of 
Custody Record 
Cl”&4124 
Client 

-R.AAb 
Address 

6 Q / hJV~fzSE Ic/ jx fo,mlr 
CitV 1 State 1 Zip Code 

Project Manager 

6 EORC16 CATbI ,I QfG 
Telephone Number (Area Code)/Fsx Number 

Yc2 421 FwF36 
Site Contact 

Date Chain Of Custody Number 

q-cllI>-9q : 63752. 
Lab Number 

Page / of 2-- 

Analvsls 

Project Name CarrierMlaybiN Number 

1 cc /J%i.K 
Contract/Purchase Order/Quote No. 

c-m 26 J&J* -7rzy 

Sample I.D. No. and Description Date Time Sample Type Total 
\,“b ,ma 

ontainers 
Preservative 

ype No. 
Condition on Receipt - 

- 
oc - 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
E 
- 

c- 

- 

- 
- 
- 
- 
- r. 
- z 
- 
- 

- 
- 

Possible Hazard tdentification 

Non-Hazard 0 Nammable 0 Skin trritant 
7’um Around Time Required 

q Normal cl Rush 
! ,Rs!knqukhed Ey --- (-+,- (.&&g&&~ 

.- 

2. Relinquished &y 

Cl Poison B cl Unknown 
QC Level 

q /. q //. cl//t. 
Timz2 . ..- 

Date 
@O 

’ ’ Time 

Sample Disposal 

q Return To Clienf 0 Arch/w For Months 
? 

Project Speclffc (Speciv) 

!. Received By Date Ti.me 

2. Received By Date Time 

-Relinquished Sy 
k 

Date Time 3. f?eceived By Date Time 

___- 
Comments 

-- 



Chain 
Custody Record 

Qu8tu8mInc.-Pii YP PALab 
450 WilUem PUt 
F%burgh PA 1 &a 

Project Manager 

6Foax LA’lclCL\wE 

Da3ele Chain 01 Custody Number 

q-30- 4”/ 64014' 
Address 

Fe~EdlR fo57-m? 

Telephone Number (Area Code)/Fax Number lab hlUmber 

66~44.a .d 4/L 971 8r 86L ~~~~~~ ~~~ Page 2 of-,.& 
I Analvsis City State Zip Code 

(I I TT5Wiz cot-r pY220 
Project Name Carrier/waybi// Number 8 

?A kJsLc)c FIXI Es 232386771~, 
Gi’ ’ 

\a 
ContracVPurchase Order/Quote No. 

a-(3 2&- -$ObP 712-q 
;\ < 

3J .,-L-1 I P~ntsinare 
Sample I.D. No. and Description 1 Date 1 Time ) Sample Type 1 vigEe I- Presewative Condition on Receipt 

). 

f I I I 

Special instructions 

Possible Hazard ldentitication 

0 Skin Irritant 

Sample Disposal 

q Poison B III Unknown cl Return To C/lent lsposal By lab 0 Archive For Months 
1 OC Level Pro/ect Specific (Speciw) 

cl Norma/ ‘cl Rush q 1. 0 II. q 111. 
Date Time 

y- 30-vpl /y&I 
, Date , Time 

K Relinquished By Date Time 

_-.- 
Comments 

1. Received By 

2. Received By 

3. Received By 

- 
Date Time 

Date Time 

-- 
Date Time 

1 -- 



‘\ 
- ” 
Chain of 
Custody Record 

kc pk.dc 
Cl%racffPurchase Order/Quote No. 

7 

chmnbma, he. - PittW h PA Lab 
480 Wiiliartl Pitt vs ay 
Pittsburgh PA 15238 

Project Manager 

Y CdLr 
TeEphone Number (Area 

412 42( 8V8b 
Site Contact 

Carrier/waybiN Number 

c. 1 cl 2 (-( c, Id-9 
Sample 1. D. No. and Description / 

I I 
Date 1 Time 1 Sample Type ’ Total 

I 
I 

Containers Prcacarvalivn 
Vohme I 1 

.-_ -..-...- _” .._... “, 
Tvoe 1 No. 1 

Cnnditin~ on Receipt 

8 r/’ y 
l . *- 

- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
I 

- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 

- 
- 

- 
- 

- 
- 

Possible Hazard ldenfification 1 Sample Disposal 

Non-Hazard cl flammable cl Skin /r&ant cl Poison B ,’ cl Unknown Return To CIienl Ispossl By Lab 0 Archive For Months 
turn Around Time Required 1 QC Level , Project Specific (Specify) 

1 El 1. cl II. cl 111. 
, Date , Time 

L%m 

- 
1. Received By Date , Time 

./’ 

Time 2. Received By Date Time 

3 Relinquished By Date Time 3. Received By Date --%ir---- 
_---~ 
Comments 

, I I I - 

RISTR/BUT/ON: WHlTE _ Stays wifh Sample; CANARY - Returned to Client with Report; PINK - Fie/d Copy 



Chain 
Custody Record 
CWA-4124 
Clienl Date Chain Of Custody Number 

/6- b-97 63813 
Telephone Number (Area Code)/Fax Number Lab Number 

CarrierMaybi// Number 

Contract/Purchase Order/Quofe No. 

Sample /.D. No. and Description Date Time Sample Type 
Total Containers 

Volume 
Preservalive 

Type No. 
1 Condition on Receipt 1 3 q / 

- 
- 
- 
s 
- 

;z - 
- 
- 
r L 
- 
- 
- 
- 

- 

- 

Special lnsfrucfions 

Possible Hazard identification 

B 

Sample Disposal 

Non-Hazard q Flammable c] Skin lrrilant q Poison B 0 Unknown a Return To Clisnf kposal By Lab 0 Archive For Months 
Turn Around Time Required 

I”“‘““’ 

Project Specific (Speciv) - 

Normal 0 Rush cl 1. q II. q 111. 

2. R%Fnquished By 

Date 

16-/- ?‘i 
Date 

- 
Time 1. Received By Date Time 

/mo 
Time 2. Received By Date Time 

3. Relinquished Sy 
I I 

Date 

I . Inme 

3. Received By 
L ~- 

I 

Dale Time 



‘\ 
I zsk 

Custody Record 
Quantenu, Inc. - Pittsburgh PA LX& 

481) Wliam Pitt Wa 
F’iir~h PA 1 !Gd 

OVA-4124 
““‘lt h&w s __- 
Address 

Project Manager 

&-‘oit6~ b+-~~C I f.pE 
Telephone Number (Area Code)/Fax Number 

Date 

4-/6:-W 
Lab Number 

I Site Contact 

Chain Of Custody Number 

64021 
Page j 

Andjysls 

of 

- 

,- 
____-~ 

Special lnslructions 

P ssible Hazard ldenlificalion 

ii!% -I Non-Hazard 0 Nammable 
Tum Around Time Required 

0 Skin Irritant q Poison 8 q Unknown 
QC Level 

Cl/. cl//. q ///. 
, Date , Time 

Sample Disposal 

q Return To Client 
Project Specific (Specify). 

1. Received By 

q Disposal By lab q Archive For Months 

- 
, Date , Time 

-__---. 
3. Relinquished By 

Date 

Date 

Time 2. Received Sy 

Time 3. Received f3y 

Date 

Dale 

Time 

Time - 

Comments 
I 

DISTRIBUTION: WHlTE _ Stavs with Samole: CANARY - Retumed to Client with Reoort: PINK - Field Coov 



Chain 
Custody Record L.-o 
Q”A-4124 

(luarrtr6nar,Inc,eP 
‘“t”llsh 

PALmit 
460 wmm PM 
t%t&WQh PA 1 tdrl 

Project Manager Date Chain Of Custody Number 

f%RkF CAJ-IJ L! PfF 
Telephone Number (A&a Code)/Fax Number Lab Number 

64020 

City 
(06! AmnFa SEbJ g) tfe 65 nm”cF7 of 

Q 
1 State 1 

ct 12 -.y2 ( - 8.6&f Page 
Zip Code Site Contact 

1 rT WI& I @ I. f-20 &ED&k v hP SEK 

Analysis 

.hd 

- - - 
Project Name 

Yp--md w-0 ia.kK4 

CarrierMlaybiN Number 

ContracVPurchase Order/Ouote No. 

‘“7laq Q-D 2r5 

Special instructions 

c - 
- 
- 
- 
- 

& 
- 
- 

ii 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
L! 
- 

i!i 
- 
- 
- 
- 

- - - - - 
sr 
- I - 
E - - - - - - 

k 

iCi 
-. M. 
- 
- 
- 
-. 
- 

Possible Hazard fdentificafion 1 Sample Disposal 

0 unknown Won-Hazard 0 Nammable 0 Skin lrrifant 0 Poison 8 

Turn Around Time Required oc Level 

tit. q //. q ///. 

0 Return To C/lent 
Project Specific (Speciv) 

0 Archive For Months 

Date Time 1. Received By 

/gJO j=Fo p, 

Date Time - 

Date Time 2. Received Sy Date Time 
I ’ 

3. Relinquished By 

Comments 

Date Time 3. Received Sy 
I I 
Date Time 

4 
1 - _____ 

D/STR/6UTfON: tr. #rTE - Stays with Sampfe; CANARY - Returned to Client with Report; PlNK - Field Coov 



APPENDIX E 

PRE-FEASIBILITY STUDY SAMPLE LOG SHEETS 



, . 

Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG WEE-r 

Page-- of __ 

%uject Site Name: $hda,41,9X ARC -FS Sampie ID No.: 
‘reject No.: 712% INDIAA HEAD luswc Sample Location: 

Samp ted By: 
3 Surface Soil C.O.C. No.: 

fl Subsurface Soil 
I] Sediment Type of Sample: 
fl Other: B Low Concentration 
fl QA Sample Type: 0 High Concentration 

- 
qABSAMPLED&~Az;.:::~~~ . . “:. :. ,. : .: .‘,‘, ” : :: . . .;:I 
1tE: q-2444 D-P* Color DeacripUon (Sand, Silt, Clay, Moisture, etc.) 

ne: l/q0 Sf.Lq-+-‘j’b+o 88,ccq 
1UUXl: 5.5, T-b&% &G“ t/f.& 41p-d 

miter Readmg (ppm): - 

SAMPLE. DATk .’ >,s:. 



IRI Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Pans% nf 

Project Site Name: srda,wa PRE -FS Sample ID No.: 
Project No.: 709. TkJDIArJ H&PD wuc Sample Location: 

Sampled By: 
fl Surface Soil C.O.C. No.: 

JpiiGg~ 

637s I 

F 
Subsurface Soil 

0 Sediment Type of Sample: 
0 Other: 
0 QA Sample Type: p1c 

Low Concentration 
High Concentration 

RAB &AMPLE DAT&. : _ 
(. _ : : .: 

ate: 9 -2C4 - Ciq DePrn Color Description (Sand, Silt, Clay, Moisture, etc.) 

ime: II45 
lehcd:pJQ.o~C/~~~ lx e(slw $lLJ- 3-wiwQ 

lonitor Reading (ppm): * 
\ 2’ - \ gt I)qT 

DMPOsCTE~SAW&E DATA: 
I .j 

ate: Time &Pa Color DescripUon (Sand, SIR, clay, Moisture, etc.) 

lethod: 

lbnitor Readings 

. 



0 -R Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Penn fil -y--v, 
- 

Project Site Name: st‘da,wtx PRE -FS Sample ID No.: 

LEE 

4~%262000~ 
Project No.: 712% IAJOIAkJ HEPD WC Sample Location: 4 QO z 

Sampled By: 
x Surface Soil C.O.C. No.: If?kmL 

0 Subsurface Soil 
fl Sediment Type of Sample: 
fl Other: Low Concentration 
[f QA Sample Type: 

8 
fl High Concentration 

AAB SAMPLE DA7A! -. ..’ -:, ,, ..’ 
L 

ate: 9 -zY - YQ -Pa Color Description (Sand, SIR, Clay, Moistum, etc.) 

ime: \a00 

IethcckS,~, morc/cL d’-c” 
‘cF;c(z-J sp-0 LG(ZA P-tersr 

hitor Reading (ppm): -r( 

DMPOSITE SAMPLE DATA: 



0 7% Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Paoe af _ - a-- -- - 

Project Site Name: s,-ida,w, Lta Q& - Fs Sample ID No.: 
Project No.: 7\2% IhJcmN f-/&PO WC Sample Location: 

Sampled By: 
$ijgEEF 

x Surface Soil C.O.C. No.: 637.n 
0 Subsurface Soil 
fl Sediment Type of Sample: 
0 Other: Low Concentration 
0 QA Sample Type: 

B; 
jJ High Concentration 

RAR SAMPLEOATk:.: ‘: : ‘, . . .’ . . ;. ‘. ‘.I > 

ite: q --,,q-79 DhPlh I Color Deswtptton (Sand, SllS Clay, Moisture, etc.) 

me: \2&7 

ealccl:s,$, TTto4/Gc 
onitcr Readw (ppm): 

_ (g-G’* bw Qfql +-Gal+ PL@i, r 

- 

OWOStlE SAMPLE. DATk .: 

itee: lime DsPth Color Description (Sand, Silt, Clay, Moisture, etc.) 

onitor Readings 

I Contains Ftsquirements couected 1 Oumr 

1 1 

Lto%F I el 

A 

‘foz.‘lr I 

~rcls:tfApp~ic$~bla:..:~ .,. ‘: Signature(s): 



_ -<.i w.. 

Iv4 Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 
\ J 

Page.-- of - 

‘reject Site Name: $,da,w,42 QRE -Fs Sample ID No.: ou30/&$ 
‘reject No.: 7 \Pt,~O/Ah/ HizAO WC Sample Location: 

Sampled By: 3% (00s 

[1 Surface Soil 
r= 

C.O.C. No.: _ 

F 
Subsurface Soil 

&3-z! 

fl Sediment Type of Sample: 
[I Other: 

I? 
Low Concentration 

[I QA Sample Type: High Concentration 

IA0 SAMPLE D&T& 2; ; :. . . 
.m 

,,. . . . . ‘. _ ‘..: ‘. 
u 

te: q-gee-scr bP& Color Dexsiption (Wnd, SUg Clsy, Moistutq etc.) 
lie: tat0 OLK 

tuQwd+a~ \f- \jp vjc. &@N 
~&w-P+~C?& 4- St CT 

knitor Reading (ppm): 
WE-i- 



Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Page- of - 

Project Site Name: $ms\2,W,‘tx f’c -Fs Sample ID No.: 
Project No.: 7w. ZAJDlArJ H&W AmAl Sample Location: 

Sampled By: 

jsw&a~;i 

ltyc 
x Surface Soil C.O.C. No.: 637(;-r 

[J Subsurface Soil 
0 Sediment Type of Sample: 
fl Other: ;er Low Concentration 
0 QA Sample Type: 0 High Concentration 

i#lAB SAMPLE DAT&‘i .: ;.. ,. : 

ate: q-2"(-VI Depth Color Ouctiptlon (Sand, Silt, Clay, Moistitrq etc.) 

ime: \J+\q 

lethod:S,$, n&j&L 
s&-+0 4-srcT-+cL&y 

lonilor Reading (pprn): - 
o”J pgd 

X)MPOSlTE SAMPLE DATA: 

late: Time DePb Color Desctlptlon (Sand, SIR, Clay, Moisture, etc.) 

lethod: 

tonitor Readings 

Container Requltements 

u 

Yo*r I / 

A 

‘tars I 

Jtcle’ll Appllcable$. : 

MWMSD - Duplicate ID No.: 
- 

., Signature(s): 



Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Page-- of - 

Project Site Name: s,da,wta QRE -Fs Sample ID No.: 
Project No.: 7n9. ZNOIAhl &PO WC Sample Location: 

Sampled By: 
fl Surface Soil C.O.C. No.: -JzLQL~~ 

F 
Subsurface Soil 

fl Sediment Type of Sample: 
0 Other: Low Concentration 
0 QA Sample Type: High Concentration 

:AAB SAfitPE D&T&. ‘: 
.- :. . : ‘. : :. ., ,... .: ,: 

ate: q-,q-gq 
- 

*Pa Color Desulptlon (Sand, Silt, Clay, Moisture, etc.) 

ime: i220 
le~:~S,tUOWClklllWt rlft- ljj” WK 
lonitor Reading (ppm): * _ , , 

- 

- 



0 7% Tetra Tech NUS, inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Page: of __ 

Project Site Name: 
Project No.: 

J$ Surface Soil 
u Subsurface Soil 
a Sediment 
fl Other: 
[I QA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

Is; Low Concentration 
fl High Concentration 

IRA8 SAMPLE DATA: -: : ; ‘. .:. 

late: 4 -‘201-q “( -Pm Color Dasctlptlon (Sand, Slit, Clay, Molatutq etc.) 

ime: 4se@- 11?Jc, 
lethod:S,~, =0(&L 
bnitor Reading (ppm): cr 

- (jy3i’ w.; %klvp-Q~* 
. 

:OMPOSITE SAWLE DATAz 

Me: Time Depth Color DesctipUon (Sand, Slk Clay, Moistwet, ok) 

khod: 

knitor Readings 

Range in ppm): 

Anslysis I Containat Requirements Coilected Other 

-II 
rl 

I 

3,8SEFtVA7tQNSJJ$fJ~: . . :. :. . . . : -. 

Signature(s): 



Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

*A* 

Type of Sample: 
Low Concentration 

QA Sample Type: 



Tetra Tech NUS, Inc. . SOIL & SEDIMENTSAMPLE LOG SHEET 

Paae of 

Project Site Name: sii-da,w,Lta QUE -Fs Sample ID No.: 
Project No.: 7L201, &Jcww Ii&t40 WC Sample Location: 

Sampled By: 
[I Surface Soil C.O.C. No.: 

F 
Subsurface Soil 

0 Sediment Type of Sample: 
0 Other: 
0 QA Sample Type: B 

Low Concentration 
High Concentration 

onitor Readings 



0 R Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Paae nf - -a--- -. 
- 

Project Site Name: slda,w,Lta f’c -Fs Sample ID No.: ct1wx2~7&w~ 
Project No.: 7 t2cr. LIDDIA~ H&PD /uwc LE Sample Location: 0 0 

Sampled By: 
x Surface Soil C.O.C. No.: 

[] Subsurface Soil 
,-?%i3- 

fl Sediment Type of Sample: 
0 Other: Isr Low Concentration 
0 QA Sample Type: fl High Concentration 

RAB SAMPLE DA’l?b::-..- 
.p 

i. 

ate: 4 -Jo/-Y 9 
u 

&Pm Color DescrlpHon (Sand, SIR, Clay, Molshrrq etc.) 

me: la 457 
&d: 5.5. TolocriEL _ &G” 

prc lwd 
$+fl+src~ p+lojsT- 

onibr Reading (ppm): rc 

OhlPosKE SAh4M.S DATA: 
- 

odor Readings 

tange in ppm): 



0 R Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Page- of _ 

Project Site Name: 
Project No.: 

fl Surface Soil 

F 
Subsurface Soil 

a Sediment 
I] Other: 
0 QA Sample Type: 

Sample ID No.: 
Sample Location: 

Ctl$Q0070lQ~ 
84Cd!#ofJ7 

Sampled By: 
C.O.C. No.: 

‘cz - 
A v4 

Type of Sample: 
Low Concentration 
High Concentration 

GRAB SAMPLE Od’ibk: : : .. 
.‘. I_ . . . . . . . ,. . .:‘.: :: 

Date: q-zcr-s@t Depth Color Descriptton (Sand, Silg Clay, Moisturb, CM.) 

Time: tz”t4 
Method:~.5,~ C/ijQ&wt DK WW 5kwo (Fw+ tc/gq- 

Monitor Reading (ppm): 
if- I$ %Llc . %q-- 

COMPOSITE SAW&E DATA: 

IDate: Depth I Color 1 Description (Sand, Silt, Clay, Moisture, etc.) 



0 R Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Paw-- of - 

Voject Site Name: slda.w,(ta QRE -Fs Sample ID No.: 
‘reject No.: 712~.ZkJDiA6J HEAD Mwc Sample Location: 

Sampled By: 
;11: Surface Soil C.O.C. No.: 

u Subsurface Soil 
fl Sediment Type of Sample: 
fl Other: B Low Concentration 
u QA Sample Type: 0 High Concentration 

IAB SAMPLEDATA i ../ . . I : 

,te: S-aCf-UY I &Pa Color 
- 

Docriptlon (Sand, Slit, Clay, Moisture, etc.) 

ne: lD0 5W+Gfh 
tthod: 5.5, TROWCL pocw m L&‘ci” 
miter Reading (ppm): - 

3MWSKE SAMPLE DATA: . 
- 

@&qaL ‘w&c COQc-(2E2-%E 



0 Ilt Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Pane mf . -a-- .v. - 

Project Sjte Name: $IES\PW~~ f’\?tk -Fs Sample ID No.: 
Project No.: 7\2% LJDJAhJ bw WC Sample Location: 

Sampled By: 
x Surface Soil C.O.C. No.: 

$fw@cwf 

6 YR/S 
[] Subsurface Soil 
(‘J Sediment Type of Sample: 
fJ Other: 
[I QA Sample Type: 

if ;,w,yy$;$?Jn 
I 

RAE SAMPIJZ DATki. 
., ..‘. :/ : .,:: 

ate: 7 -Zf -7 7 Depth Color Deecriptlon (Sand, Silt, Clay, Moisture, etc.) 

Ime: /5/q 

: ($& 
Bk oRn/ 

5/j-W%N-S/CT- 
leUmd:S,~, TROQRL 
lonitor Reading (ppm): - 

m La, 

OMPOSKE SAIUPLE DATk 

I Container Requirements Coilected OUWr 

u 

WC&F I rl 

I LtoFF I 

. 

~rcle:tfAppll~bla:~.; : .:.: 

MS/MS0 - Duplicate ID No.: 

- - 

Signature(s): 



0 lit Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Paae af 
Project Site Name: 
Project No.: 

QRE -Fs 

0 Surface Soil C.O.C. No.: 

F 
Subsurface Soil 

fl Sediment Type of Sample: 
0 Other: 

!r 
Low Concentration 

0 QA Sample Type: High Concentration 

RAB SAMPLE WiTk.: ,. : : ‘. 
‘- 

3t8: q-29-?? -Pa Color Description (Sand, ssg clay. Moisture. etc.) 

me: rs20 
Eh.Jci: * ssltuoyt~/w~czh \f- ,$ 

Vk Raw s;Ic7-~%44 tkOIS,T 

odor Reading (ppm): 
n bTtT 

OMPoSkTE SAMPLE DATA: 



Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Paae of a-- -- - 

Project Site Name: s,da,w,Ltx PUE -Fs Sample ID No.: 
Project No.: 7 \19. &o/AU f-!&&D WC Sample Location: 

Sampled By: 
x Surface Soil C.O.C. No.: 

[J Subsurface Soil 
I] Sediment Type of Sample: 
0 Other: ;nr Low Concentration 
[I QA Sample Type: fl High Concentration 

RAB SAMPLE DAY&-‘. : : : 

ate: Y-27-77 WPth Color Description (Sand, Silt, Clay, Moisture, etc.) 

me: [ 436 ~~CSm-- ~Ckc&, 
&hod: 5.5, -rwW-cL rnors f 
monitor Reading (ppm): - 
DMPOSITE SAW&E DATA 

ate: Time bP& Color Description (Sand, Silt, Clay, Moisture, etc.) 

bnitor Readings 

lrcleif bppll~bletz: 

MSIMSD - Duplicate ID No.: 

- 

‘: Signature(s): 



m Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEEl 

Project Site Name: 
Project No.: 

fl Surface Soil 

F 
Subsurface Soil 

fl Sediment 
0 Other: 
fl QA Sample Type: 

Duplicate ID No.: 
- 

Sample fD No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
Low Concentration 
High Concentration 



0 -R Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Page- of __ 

Project Site Name: Sms\b,Wta kc -Fs 
Project No.: 7 12% Ihllm4Ju HEAD Mwc 

x Surface Soil 
u Subsurface Soil 
1 Sediment 
/J Other: 
0 QA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

ler Low Concentration 
fl High Concentration 

RABSAMPLEDATA:: : ,’ 
.:. 

ate: q --?a-“(CI MPm Color Descrtplteh (Sand, Silt, Clay, Moistke, etc.) 

me: 043i7 
ethod: 5.5, TRW&L 
o&or Reading (ppm): 

: $‘-6“ 
yp- BRIJ sA-wu~1~r s&q&, 

- wot55- 

DMt’OStTE SAMPLE .DATA: : 

ate: Time I Color Dascrtptton (Sand, SIN, Clay, Moisture, etc.) 

o&or Readings 

I Container Requirements Collected Other 

Jl 

Yrskr I rl 

1) 

LtaFlr I 

I I 

, I 



0 ‘It Tetra Tech NUS, Inc. SOIL & SEDI-MENT SAMPLE LOG SHEET 

Paae of 
-4--- -. 

Project Site Name: pda,w, 42 QRE - Fs Sample ID No.: 
Project No .: 7 \2uhJ0/AIJ &AD -c Sample Location: 

( 

Sampled By: 3g.z 

*:Ip’“” 

fl Surface Soil C.O.C. No.: 

F 
Subsurface Soil 

-6 

fi Sediment Type of Sample: 
fl Other: Low Concentration 
[I CIA Sample Type: & High Concentration 

RAE SAMPLE I3A’Ek:. .:, .: ‘, . . _...-. , ..,. 

Y-30-79 I I 
/ 

it9: WPth Color Description (Sand, Slit, Clay, Moisture, etc.) 



0 R Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Page- of - 

Project Site Name: $,TEs\a,w,rta PRE -FS Sample ID No.: 
Project No.: 7 CR ZNDIAhl l-/&m2 WC Sample Location: 

Sampled By: 
x Surface Soil C.O.C. No.: /d 375;2 

[] Subsurface Soil 
fl Sediment Type of Sample: 
fl Other: 
(‘J QA Sample Type: 

‘tr $;y-$$??n I 

IRA0 SAMPLE DATbkb : 
; 

: . . . . .:. ,’ ; ,. : . . : . . . 

late: 7 -30-v -Pa Color Ducr@tlOn (Sand, SW Clay, Moisturq etc.) 

ime: c;clw 
d’& 

pzk SW+ dP% 
lethockS,5, mDt&L 
ionitor Reading (ppm): - 

;oMmsi~ SAhWL,E DATA: i,;. 

Me: Tlmo -Pa Color Description (Sand, Slit, Clay, Moisture, ok) 

bnitor Readings 

hnge in ppm): 

AIlllySiS Container Requirements 

pG&hK. -I 
P 
&bDF\\UM Yo*rl u, 

LMID.’ faorJ A 

~ct’fc.es ‘tax* I 

$&mz I 

FOX. TES’i- 
. I I , 

IAL RlErnLS 
7-?&C 
GPAIE-r SeE 

coccpxfa /Pi- Alt6-4 q%efALF 

coviw -K-/G6 -l-HILL, 

~rcWiiAppliyblg:;.~~ ,. ‘. Signature(s): 

MS/MS0 - Duplicate ID No.: 

- 



0 R Tetra Tech NUS, inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Page-- of - 

Project Site Name: s,‘iES\a,wt;x QRE -Fs Sample ID No.: 
Project No.: ? 12% &,$Hhh/ &A0 dv%.)c Sample Location: 

Sampled By: 
fl Surface Soil C.O.C. No.: 

PI: 
Subsurface Soil 

fl Sediment Type of Sample: 
n Other: Low Concentration 
c] QA Sample Type: Migh Concentration 

I I 
~.3SERV~~SS~MXE~: : ‘,: .. .: ,:: MAP* : 

, . . 



0 R Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Pane nf 

Droject Site Name: srda,wtx fuc -Fs Sample ID No.: WSO) 3m6 
3oject No.: 712% &OIAti &AD Arjwc Sample Location: 4 0 

I Sampled By: 
Jf Surface Soil C.O.C. No.: k 7>z 

I] Subsurface Soil 
fl Sediment Type of Sample: 
fl Other: F Low Concentration 
u QA Sample Type: fl High Concentration 

RAB SAM&E DATA: : ,,‘. .: :. ; : 
rte: q -3o.-w’r hP% Color Dsscripbton (Sand, Silt, Clay, Moisture, etc.) 

me: /005 
3lhOd: S,5JRWC 
miter Reading (ppm): 

d’-c” D\c BW SILT-eC(z&. 

- m-c 

Jnibr Readings 

Irclolf Applloablc., I : Signature(s): 

MS/MS0 - Duplicate ID No.: 
- 

. 



0 R Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Page-- of - 

Project Site Name: sfda,w,4x PRE -Fs Sample ID No.: 
Project No.: 7129, ~NDIAAJ &AD NC Sample Location: 

Sampled By: 
0 Surface Soil C.O.C. No.: 

F 
Subsurfa& Soil 

0 Sediment Type of Sample: 
[I Other: 

r 
Low Concentration 

[1 QA Sample Type: High Concentration 

AAS SAMPLE DATA:, : , ..: ‘.. 
: 

ate: 9 - O.-q9 bP@l Color Dwription (Swld, SIIS Clay, Molsturq etc.) 
ime: iOl0 pK 15nti SLhyD +G(za WFT 
lehod:S~5,#W&C/kl)~~ 
lonitor Reading (ppm): * ’ if’- is 

: 

tinge in ppm): 

/ 



Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Page- of - 

Project Site Name: 
Project No.: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: x Surface Soil 

0 Subsurface Soil 
fl Sediment Type of Sample: 
0 Other: ;er Low Concentration 
[I QA Sample Type: [1 High Concentration 

#RAB SAMPLE DA?&.-. .L’ ,; . . .: . . . :, 

I tip* Color Description (Sand, Silt, Clay, Moistuiq ttc.) 
ime: I IA0 

lehcl:S~~~ nOC&L 
Dmw3J sm ‘h-u, 

lonitor Reading (pprn): 
&c” 

- yEL l3lzw 
moisf- 

OMPOSITE SAR#PL~.DAFk 

ate: Time bPb Color Description (Sand, SUt, Clay, Moisture, etc.) 

, 

4rcle:tl Appilo+blt&~ ‘. Signature(s): 

MS/hlSD - Dupficatt ID No.: 



0 7% Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEE? 

Pane nf 

Project Site Name: s,da.wta QRE -Fs Sample ID No.: 
Project No.: 7\24, TAJIXW t-km WC- Sample Location: 

Sampled By: 

&i&iii~~ 

~-CM, 
0 Surface Soil C.O.C. No.: d357’52, 

F 
Subsurface Soil 

fl Sediment Type of Sample: 
0 Other: 
I] QA Sample Type: IF 

Low Concentration 
High Concentration 

_ .F 
iRABSAMPLEDA?&:.:.- : ..: : . . :,. : ., ::. ‘. : .’ 

1 
- 

late: 4 -3p9q -Pm Color Du#ipUon (Sold, Silt, Clay, Molstum, ttc.) 
ime: II30 
~e~:S54tROWClkUC(Zh . \ ft- 18” OLk 
honitcr Reading (ppm): * 

SAMPLe DATA: 
- 

;OMPOSllE 
- 



0 R Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Page- of - 

Project Site Name: 
Project No.: 

x Surface Soil 
0 Subsurface Soil 
0 Sediment 
(J Other: 
0 QA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

F Low Concentration 
0 High Concentration 

,RABSAMP~EDATAk.: .,.. : ::’ 

ate: q -3o-yct -Pm Cotor Descrfptton (Sand, Silt, Clay, Moisture, ttc.) 

ime: 1/W 

lethod:S,$, m-t d’& 

\(a PRrj 5&+$4T+S~C~ + a& 

lo&or Reading’(ppfn): - Dt< DRAJ 

OMPDStTE SAlUPtE .DATk .: 

ate: 

;Inlt4l Applkabl+r; :I’ 

MS/h4SD - Duplicate 10 No.: 
- 

Signature(s): 



0 R Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEEl 

PlfWS nf .- J”-, -* 

Project Site Name: slrrsla,w,ra PUE -Fs Sample ID No.: 

% 

GE 
Project No .: 7(24, T~.~/AAJ &AD IVW~L Sample Location: 

Sampled By: 
l 017 

fl Surface Soil C.O.C. No.: 

F 
Subsurface Soil 

- 

(I Sediment Type of Sample: 
0 Other: 

F1c 
Low Concentration 

0 QA Sample Type: High Concentration 

3RAB SAMPLE D&Tlk~.. . . 
.- 

:.’ ,. _, ., :.: ..: . . 

late: q -3o- uq ; 
-Pm Color Description (Sand, SU: Clay, Moistm, etc.) 

Lme: II 96 

ulethc&S tmw~/kuCa I 
bbnitor Reading @pm): e 

[f- IEli 
Dk S4aln%tc”~ 

i%hl p ot YJ- 312, Lay 

;OMPOSFTE SAMPLE DATA: 
:- 

knibr Readings 



0 R Tetra Tech NUS, inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Page- of - 

‘reject Site Name: SmsWWtX &E -Fs Sample ID No.: 
‘reject No.: 712cr. INDIAhl HE&D WC Sample Location: 

Sampled By: 
x Surface Soil C.O.C. No.: L 375a- 

0 Subsurface Soil 
fl Sediment Type of Sample: 
0 Other: F Low Concentration 
0 QA Sample Type: 0 High Concentration 

MB SAMPLE DATAC 
: 

,’ . :” ‘. : ;.i 

LW q-30-49 DaP* Color Description (Sand, Silt, Ctay, Moisture, etc.) 

me: 13 0 Ski.- i-,sAa -t&Q- 
MhOd: S.s.&fCL 

o”-+Jyt Dr BR”c”r 

kw1sr- witor Reading (ppm): - 
WPDSiTE SAUPLS DATA: 

ite: Tlme hP* Color Description (Sand, Slit, Clay, Moisture, etc.) 

onitor Readings 

TAL #WEmU I 

Tot 
GPAW s/ziE 
F%W. WC, A/u, UFlb I 

I 
i,~sERVA?tQt#S:r;-~~~. ‘?. ’ ,::: Mm.- .:, . ..’ ., ‘i . . . . . . 

COLLl;c2lq3 Jwom ‘SwPct-ce 

co i&i& $-9” ‘171tL.i~ Ov/T R 

COWLlz~~ 

3rcle3lAppllcabl~. .:. Signature(s): 
1 

M!L’MSD - Duplicate ID No.: 

.- 



Tetra Tech NUS, inc. SOIL & SEDiMENT SAMPLE LOG WEE1 

Page-- of __ 

‘reject Site Name: Sms\2,41,4a k - Fs Sample ID No.: ctrssol~9 ooo&l 
‘reject No.: -r\2% INf%Akf k&o iv%dc Sample Location: 4 

Sampled By: 
SiEE *2 

~“yc 
x Surface Soil C.O.C. No.: (, ‘57S’L 

[] Subsurface Soil 
fl Sediment Type of Sample: 
fl Other: ncentration 
fl QA Sample Type: 

;$Lowco 
0 High Concentration 

~ARSAMPLEDATb#$ .‘., . :.: .’ 
- 

ke: 9 -3 ,-&I 4 bPm Color Descrlptlon (Sand, Slit, Clay, Moisture, etc.) 

ne: 

,md:$T&k& , ($-“I 
yrzt tmk sl+Gxl 4-f 1 q- 

witor Reading (ppm): - F-015r 

~MFDStTE SAMPLE DATA: . . 

Circle38 Appllc+bl+. :.. ‘1. ..-. Signature(s): 
. 

M!3/MSD - 
- 



0 It Tetra Tech NUS, Inc. SOIL & SEDiMENTSAMPLE LOG SHEET 

Page- of __ 

Project Site Name: s,Eda,w.Lta PRE -Fs Sample ID No.: CtIi&wml~ 
Project No.: 7 I2q. LJDIAAJ H&fiD WC Sample Location: $Uf$~OIci 

Sampled By: r= 
0 Surface Soil C.O.C. No.: 63752,. 

F 
Subsurface Soil 

fl Sediment Type of Sample: 
fl Other: 

I? 
Low Concentration 

0 CIA Sample Type: High Concentration 

IRAB SAMPLE E)dTk-: I.. : :. ,,:‘.. ‘;. 
.- c -Pm Color Descrlptton (Sand, Wt. Clay, Moitbtre, etc.) 

Vk fi@Q SAPv+-slG U/ET 
le~~:S%tROCyE~lklCG4L lx’(- IE” yif~ (~1-1~ 

*CAR. lo&or Reading @pm): 
~OMPOSIT’E SNAP&E DATA:. :’ 

iate: Time ocrpa Cd01 Dercriptlon (Sand, Silt, Clay, Moisture, etc.) 

lo&or Readings 

hnge in ppm): 



0 R Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Paae nf 

Project Site Name: sIda,w, 92 QUE - FS Sample ID No.: 
Project No .: 712q. INDIA&/ i’&fiO mc 

Sampled By: 
SE 

91%02!0&)6(, 
Sample Location: 9 (720 

x Surface Soil C.O.C. No.: 
c~yc 

6 ‘for’ y 
[] Subsurface Soil 
fl Sediment Type of Sample: 
0 Other: 
0 QA Sample Type: 

;$ Low Concentration 
0 High Concentration 

AAB SAMPLE DATJk: .: . . :. . . .: ‘. ,..‘._ ;.., ;.. :, .’ 
u 

ate: 9 -w --g 9 &Pa Color Description (Sand, SIR Clay, Moistm, etc.) 

Ime: (397 
ethocl: s,s, T&%.aL . (j’-G” aL- w-0 +up- %wm#L,IIt 
odor Reading (ppm): - Dl~‘W(3 

OMPOSIT’E SAMPLE DATAi 
- 

bnitar Readings 



0 R Tetra Tech NUS, inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Page- of - 

Project Site Name: ~rEs\~,41,4x PRE 43 Sample ID No.: 
Project No.: ,7 12% GJOIA~ H&PO WC Sample Location: 

Sampled By: 
x Surface Soil C.O.C. No.: 

[] Subsurface Soil 
fl Sediment Type of Sample: 
fl Other: 
I] QA Sample Type: 

;$ Low Concentration 
0 High Concentration 

iii&B SAMPLE DATk I: ‘. . . . 
hte: 4-w -9? DaPh I Color Ducriptlon (Sand, Silt, Clay, Moisture, etc.) 

‘ime: 1 VOcJ 

lettmd:Se5, =0(4&L d’-G“ 
y@ c PI-W 5,ijsf~ +G(z/tV/=- C 

lonitor Reading (ppm): - -m @Lie. P-015-T 

:OMPOSt~E SAMRfiE’DATA: 

hate: Tlma Depth Color Dwcrlptlon (Sand, Silt, Clay, Molsturq mtc.) 

behod: 

bnibr Readings 

Range h ppm): 

Duplicate ID No.: 



/’ , 

0 R Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Page-- of - 

Project Site Name: s,ida,wi;;c QUE -is Sample ID No.: 
Project No.: 7\m, ZNOlAAJ H&PO AJWC- Sample Location: 

Sampled By: 
fl Surface Soil C.O.C. No.: 

F 
Subsurface Soil 

fl Sediment Type of Sample: 
I] Other: 

If 
Low Concentration 

fl CIA Sample Type: High Concentration 

RABSAMPLE DkTbk ‘. : ‘. .. .. : ,’ ] ‘. .: . . . . :: ..: - 
rte: g -3o-?‘q @Pm Color Descriplon (Sand, SUf Clay, Molsturq etc.) 

ethocl: ’ S%WyEhVC~ 
5k3-G~+&a-v6c itJig-- 

onitor Reading (ppm): 
if- ,$ 

onibr Readings 



Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Page- of __ 

Project Site Name: 
Project No.! 

x Surface Soil 
0 Subsurface Soil 
fl Sediment 
fl Other: 
0 .QA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: . &Q, 9 

Type of Sample: 

($ Low Concentration 
0 High Concentration 

iRAB SAMPLE DWki .: : ,. /,i i 

bate: y -zu+‘r ! DaPtJl I Color 1 Descrlptlon (Sand, SIN, Clay, Moisturq etc.) 

‘ime: iYf!T 
teUuxkS,5, nOC&% 
bnibr Readmg (ppm): - 

:oMt’oSKE SAM6l.E DATA: 

)atee: Timm 

ilehod: 

vr l3PhJ 

Color 

SbQ +s.RP 

wet ST 

.: 

DescrlpUon (Sand, SRt, Clay, Moisture, etc.) 

lonitor Readings 

Range in ppm): 

. 



,i i.,_ 

, ,-. 

0 It Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Page-- of __ 

Project Site Name: s,da,w,43, QUE -Fs Sample ID No.: 
Project No.: 7\2c\, Z~rmw l-ho Nswc Sample Location: 

‘Im& 

Sampled By: 
WL- 

0 Surface Soil C.O.C. No.: 6 LfO?Y 

F 
Subsurface Soil 

0 Sediment Type of Sample: 
0 Other: 

IF 
Low Concentration 

1 QA Sample Type: High Concentration 

.: : .- ‘. : . . 



0 R Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Page- of __ 

Project Site Name: SIda,4m fk-FS Sample ID No.: 
Project No.: 7129. ZhJDIAhl HEAD MC Sample Location: 

Sampled By: 

#qmoAl~~0~ 

x Surface Soil C.O.C. No.: 
ltyc 

r, ‘to/y 
[] Subsurface Soil 
fl Sediment Type of Sample: 
fl Other: F Low Concentration 
0 QA Sample Type: 0 High Concentration 

RAB SAMPjS’ DikT&:. :. .,. 

tte: q-3Q-UY DeP* Color Description (Sand, Silt, Clay, Moisttire, etc.) 

me: ILlro 
5.5. TUOk6L (5.g 3” 

yG 6 Qflk, $A+O46RA- jwp-- 
dUKl: 
miter Reading (ppm): - 

-m cxh, &foisT 

DMPOSITE SAMPLE DATA: :,’ 

ite: Time DePM I Color Description (Sand, Silt, Clay, Moisture, etc.) 

shod: 

odor Readings 

jrtle:~A~llcable::.r-..:.. 

MSIMSD - Duplicate ID No.: 

. . Signature(s): 

. 



m Tetra Tech NUS, Inc. SOlL & SEDIMENT SAMPLE LOG SHEET 
L J 

*,, Page-- of - 
L 

Project Site Name: sc7-da,w,4x QRE -Fs Sample ID No.: 
Project No.: 7 12% TAJOJA~ IfEm Nwc Sample Location: - _.- 

SamDIed BY: 

3 Surface Soil 
I1 Subsurface Soil 

C.O.6 No.: L%/r 

6 Sediment Type of Sample: 
1 0 Other: B Low Concentration 
~ [I QA Sample Type: fl High Concentration 

Clrctd:nApplicqbJa’..r-::- ‘. :.. 

Duplicate ID No.: 

.: Signature@): 



0 R Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Page- of - 

Project Site Name: s,da.wx QREl -Fs Sample ID No.: 

!!!f!kE 

cmoi 
Project No.: 7\2q, ZNDIAhl k/&m AJWC Sample Location: ( 02 

Sampled By: 
0 Surface Soil C.O.C. No.: 

F 

46 
Subsurface Soil 

0 Sediment Type of Sample: 
fJ Other: 

f 
Low Concentration 

0 QA Sample Type: High Concentration 

RAB SAMPLE DkVk: : ,. : ., : _ .,Y .‘. 

ate: q -w-qy hP& Color ihcriplion (Sand, Silt, City, Moisture, etc.) 

me: Iw57 wk= t3Rti. 
s %lzcw4ku~~ If- , $ sA-?&d-siLy ethod: ’ v f3LY WfE-T 

onitor Reading @pm): 

OMPOS~E~SAUP&E DATA: 

ate: lime *Pa Color bription (Sand, Silt, Clay, Moisture, etc.) 

onitor Readings 

Analysis I Container Requirements Coiiected Other 

hRs&Am 71 

>DW\UN\ SC ks- F 1 

-EptDa noti ) 

l--CL PCBS Ltot uL( 

~IfAm? 

yen fES’T- 
. 

TAC IHrn~S 
7ic 
GPAIEJ s/z&z 
&&g&g&. A&A/u, N6 



0’ 7% Tetra Tech NUS, inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Page-- of - 

Project Site Name: S,TES\~VW~~ f’tvz -Fs Sample ID No.: 
Project No.: 7m, Z#DiAAJ /i&m WC Sample Location: _ 

Sampled By: && 

&!mo2&y 

x Surface Soil C.O.C. No.: LL 
[J Subsurface Soil 
fl Sediment Type of Sample: 
/‘J Other: 8; Low Concentration 
0 QA Sample Type: 0 High Concentration 

IRAB SAMPLE Dl&Tk:. : ,F . . :.. . . 

late: q -w-yy -Pa 
.- 

Color Daxriplton (Sand, Silt, Clay, Moisturq etc.) 

ime: /5Or 
TmwsL 

$-+-GefJ. b mKpp&Lcc lethod:S.~, / 
tonitor Reading (ppm): r, l7/qBm s 

:OMPOSKE SAMPLE DATk. 
- 

Range in ppm): 



fa Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

\ 
Page- of - 

‘reject Site Name: Sms\b,W,‘ta ~‘RE -Fs Sample ID No.: 
lroject No.: 7 t2cI. ZNDIAti HEAD Nwc Sample Location: 

Sampled By: 
x Suriace Soil C.O.C. No.: 

0 Subsurface Soil 
n Sediment Type of Sample: 
0 Other: F Low Concentration 
u QA Sample Type: n High Concentration 

RAB SAMPtE DATA: .;. : ,’ 

tte: 9- O-yq -Pm Color DescripUon (Sand, Silt, Clay, Moisture, etc.) 

ne: \533 
3thOd: S.5, TWWi5L 
miter Readiig (pprn): 

* d’-6” 
y&L fSRQ ~~+-6P-t,~~~ /-OJST- 

- p WK 

XWOSKE SAMPLE DATA 
I 

he: Time Color Description (Sand, Slit, Clay, Moisture, etc.) 

mibr Readings 



I-RI Tetra Tech NUS, inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Paae of 

Project Site Name: 
Project No.: 

fl Surface Soil C.O.C. No.: 

F 
Subsurface Soil 

fl Sediment Type of Sample: 
0 Other: 
[I QA Sample Type: & 

Low Concentration 
High Concentration 

ZtjiBSAMPLEDATJk. . . : ., .- 
__. _’ : 

- 
MS: q -9 -9’1 mP* Color Description (Sand, Slit, Clay, Moisture, etc.) 

l]rrnd 153-7 
:S.S,lfZO~C/&)~~ \y- 18” 

Ok l3ew S~~,~ltrzygl~ 6ek. 

bnitor Reading (ppm): WET 

- 

Range in ppm): 



0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Paae of - a-- -- - 

Project Site Name: jm5 (2, ~I,~ZPpE-FJ Sample ID No.: 
Project No.: 7 129 ,J&J~~w Hm BsLcrt Sample Location: 

Sampled By: 

If 
Surface Soil C:O.C. No.: 

!!?gfgE 
/ 

Subsurface Soil I 

fl Sediment Type of Sample: 
[I Other: 0 Low Concentration 
fl QA Sample Type: 0 High Concentration 

RAB’ SAMPLE -VAT& 

ate: Y Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

ime: /555 
lethod: 5,5,~+tK&&rz 1y-a tr 

W-L 
$+49+6fZ&+5~Lr 

lonitor Reading (ppm): - 
u/H 

oMPoSKE -SAMPLE DATk 

ate: Time -Pm Color Dascrlption (Sand, Silt, Clay, Moisture, etc.) 

lethod: 

3ange in ppm): 

ilrcfsin-Applicabk: 

MStMSO lh~plicate ID No.: 
- 

Signahrre(s): 



m Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

\ J 
r 

Page-- of - 

Project Site Name: 
Project No.: 

x Surface Soil 
I1 Subsurfwe Soil 

S~m\iPWta ORE, -Fs Sample ID No.: 
7l2q. TN~IAAJ HEAD NWC Sample Location: 

Sampled By: 
C.O.6 No.: Gmju 

Type of Sample: 

F Low Concentration 
0 High Concentration 



0 It Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Paae nf 

Project Site Name: 
Project No.: 

x Surface Soil 
[J Subsurface Soil 
0 Sediment 
0 Other: 
fl QA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

B Low Concentration 
fl High Concentration 

;RAB SAMPLE QAT&z i- 
.;.. ., 

. .‘. : *” . . ‘: : 

late: \o-\-WI I DeP* 1 Color f Description (Sand, Sll: Ctay. Moisture, etc.) 

ime: 0 
te!4lod:S.~, TEZL 

e- 

lonitor Reading (ppm): - 
d-if 3.” +@))IJM!A/ 

Sti7q7 4--6(2a bcl* I- 

:oMPOStTE ShMPLI5 DATA: 

bate: lime 

teelhod: 

.‘. . . . 

Description (Sand, Silt, Clay, Moisture, etc.) 

bnitor Readings 

Range in ppm): 

I f 

3ssERV~~S~~~TEs: _. ‘.: .:... 1 ‘.; / ..:, ,;.::‘IMj#$.:’ :: : .. ‘, r. .’ : : . ..I.: .‘; :,,. :‘:; 

#rcleIi A~llc+bl~. .:.j., .-. : : Signature(s): 
I 

MS/MS0 - Duplicate ID No.: 

/ 1 

. 



1 -“., 

m Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Pam nf - -a--- -. - 

Project Site Name: srda,rr,ra RZE -Fs Sample ID No.: 
Project No.: 7\2q. ZNO~AU H&p0 WC h 

‘tfSSO32cxq, 

Sample Location: 4 CV L 
Sampled By: eyC 

x Surface Soil C.O.C. No.: 632512, 
u Subsurface Soil 
fl Sediment Type of Sample: 
fl Other: ;er Low Concentration 
[I QA Sample Type: fl High Concentration 

RAB SAMPLE DATkb: 
:. ,. ::,/ . . .: :. , 

L 
ate: lo- \ - 49 DcPth Color Oescriptlon (Sand, Silt, Clay, Moistutrq etc.) 

Ime: 08\0 

lethod:s,~, TRofdcc 
Gflwtwti-z-Csm 

lonitor Reading (ppm): - 
6-g 3“ Y&n/ 

OMPOStTE SAMPLE. DATA: .: 

+l~~Applligabl~:. :_ : . . . . 

MS/MS0 - Duplicate IO No.: 

- 

. . ... Signature(s): 



bEI Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
\ 2 Page- of - 

h 

Project Site Name: 
Project No.: 

s Surface Soil 
[] Subsurface Soil 
fl Sediment 
0 Other: 
[I QA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

LtlSSO7~0 . 
i!!!Es 

4 03 

3 \L 

Type of Sample: 

B Low Concentration 
0 High Concentration 

GRAB SAMPLE DATbk. 

Date: lo-[- yq 

Time: Osi;!, 
Method:Se~, mot&L 

Monitor Reading (ppm): - 
COMPOSH-E SAh4PLE DAFk 

Date: Time 

. . . ‘. ‘. . . j :, 

DdpUon (and, Silt, Ctay, Moisture, etc.) 

%!wiwzzAfiC yk-aLt‘ 

pL(J 1ST 76 ‘d q-“~pp’s 

Lk=Won (Sand, Sllf Clay, Moisture, etc.) 

Method: 

Monitor Readings 

(Range in ppm): 

I 
m 

, 
. 
. 

. 
I 

. 
* 

MwMSlJ - Duplicate IO No.: 

- - 



IRI Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEE? 

Paae of 

Project Site Name: 
Project No.: 

x Surface Soil 
[] Subsurface Soil 

G?-- -- 
S~mLWLLt2 &E -Fs Sample ID No.: ‘tlcso3~ 
7129*ZhJDIAh/ H&AD Nwc LEE Sample Location: 4 030 

Sampled By: 
C.O.C. No.: -5m-L 

-. 

fl Sediment Type of Sample: 
0 Other: s Low Concentration 
[I QA Sample Type: 0 High Concentration 

RABSAMPLEDAT&.: 
.- ‘. .’ ,. : 

ate: [()- l-S? 
.- 

&Pa Color DescriPUon (Sand, Silt. Clay, Moisture, etc.) 

me: O$Zj4, 

(j'- (;" 
ow Y3j-wDtScCf ry\otv To 

&Od: s.s.nwL 
onitor Reading (ppm): 

UET- 
- 

3MPOSiTE SAMPLE DATk . . . . 
- 



0 R Tetra Tech NUS, Inc. SOIL & SEDiMENTSAMPLE LOG SHEET 

Page- of __ 

Project Site Name: slda,w2 QUE -Fs Sample ID No.: 
Project No.: 7(x% TbJD/Ati &AD WC Sample Location: 

Sampled By: 
q@pP 

fl Surface Soil C.O.C. No.: 6 8 

F 
Subsurface Soil 

fl Sediment Type of Sample: 
fl Other: 

r 
Low Concentration 

0 QA Sample Type: High Concentration 

RAE SAMPLE D&T& ‘. .j . . . _ .,.“‘. 

ate: 1 o-t-41 &Pa Color Descriplon (S-d, Silt, Clay, Moisttire, etc.) 

ime: otSa0 

lethoct:~S,~~ C/Aq)Ca 
yr; t- mu S&WD+-SILT- 

\y- IE” 
pLOl5T 

lonitor Readii (ppm): Drl3Qti 

OMPOSCTE SAMPLE DATA: : 

ate: Tfme -Pm Color Descrtpticn (Sand, SIR, Clay, Moisture, etc.) 

lethOd: 

lonitor Readings 

3ange in ppm): 



IRl Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Pann nf 

Droject Site Name: 

.- a--- -* - 

,Stm\2,41,92 QUIZ -Fs Sample ID No.: Ocd6 7 
Droject No.: 7\2% TNDIAAJ tiEAD nhwc Sample Location: 

Sampled By: 
,at 

x Surface Soil C.O.C. No.: 63dI’L 
I] Subsurface Soil 
fl Sediment Type of Sample: 
0 Other: B Low Concentration 
0 QA Sample Type: fl High Concentration 

RABSAMPLEDATA: ... ,/’ ’ ;‘: ‘. 
4 

bte: (O-\-W hPh Color Dascriptlon (Sand, SIN, Clay, Moistuxq etc.) 

me: 08~0 
BthOd: 5.5‘TUOW&L - &c" 

Qw+ 

(3uc 

%-dJ a-&s. Li4q- 

miter Reading (ppm): - 
- :. 

~rcla:~Appll~blfq i, : : . . Signature(s): 

MS/NISD - Duplicate ID No.: 
v 



0 R Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Page- of __ 

Project Site Name: s,-irs\a,wta PRE -Fs Sample ID No.: Ct&b270(& 
Project No .: 711% ctkJD/Ak! f-i&AD WC Sample Location: 9wlgo17 

Sampled By: 
---T&T- [1 Surface Soil C.O.C. No.: 

F 
Subsurface Soil 

fl Sediment Type of Sample: 
0 Other: 

IF 
Low Concentration 

fl QA Sample Type: High Concentration 

RAR SAMPLE DATA: ,.: : . . : : _ ~. .: ..’ ] ..:: ,. .. 
ate: IO-l-S9 -Pm Color Ducrtplon (Sand, SUk Clay, Moisture, etc.) 

me: O&!rs- 

S(jrfRDW~lkuL~ Die f%w 5m ~efv-st ~7- 
ethod: - 
onitor Reading @pm): if- llr cc/El- 

OMPOSFFE SAW&J2 DATA: . . 

ate: Time Lbpth Color Description (Sand, Silt, Clay, Moisturq ok) 

onitor Reddigs 

c-0 LLGccc rz 



0 R Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET . 

Page-- of - 

‘reject Site Name: $IES\~,W,~~ 6~ -Fs Sample ID No.: 
‘reject No.: 7 12% IAJDIAhf &AD mc Sample Location: L 

Sampled By: 
x Surface Soil C.O.C. No.: 

[] Subsurface Soil 
0 Sediment Type of Sample: 
[1 Other: 5 Low Concentration 
0 QA Sample Type: fl High Concentration 

RAB SAMPLE DATA: : ,. :. 
.. : .: ...: 

lo- i-Y? 
4 

ite: DcPb Color Description (Sand, Silt, Cky, Moisture, etc.) 

me: OYCW 
. d’-G’( 

PlNJ L&‘i- 5h-Lo;t-51~7- 
Blhod: 55, -t-k.orcnL 

32 BLLc_ onilor Reading (ppm): - -t-c Gtzb . 

- 



Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Page- of __ 

Project Site Name: 
Project No.: 

u Surface Soil 

F 
Subsurface Soil 

[1 Sediment 
0 Other: 
(J QA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

IF 
Low Concentration 
High Concentration 

NAB SAMPLE DAl’& ‘. 

hte: {O-[-q? hPm 

ime: IO 
leUd:S’itlZO~L/WL~ , \ $‘_ 18” 
lonitor Reading (ppm): 

:OMPOSFTE SAMPLE DATA: 

late: Time -Pm 

Cotor 

Y= 
nno 

Color 

.;. ,:‘.. : 

Description (Sand, Silt, Clay, Moisturq etc.) 

st&p+slL~ LUG 7-- 

: .’ 

Description (Sand, Silt, Clay, Moisture, etc.) 

lonitor Readings 

knge in ppm): 

Analysts Container Requirements colleotd Olher 

p=- 1 

~omL\\UM 03 Ir i 

XAp, Txoti )I 

?-CL eces ‘tot XL 



Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Paw-- of __ 

Voject Site Name: 
Voject No.: 

x Sutface Soil 
I1 Subsurface Soil 

+I, 42 I’RE - Fs Sample ID No.: 
H&AD WC Sample Location: 

Sampled By: 
C.O.C. No.: 

ayC 
638 \z 

ii Sediment 
i Other: 
0 QA Sample Type: 

Type of Sample: 

;g Low Con&ntration 
0 High Concentration 

@El SAMP)mE DA-W::. 

te: \O-1-9cj 

18: oq (7 

~~:5,s,mkaL 
nitor Reading (ppm): - 

tMPOStTE SAMPLE ,DATA: 

te: lime 

: ,- 

-Pm Color Description (Sand, SIN, Ciay, Moisture, etc.) 

d’-G’( 
y/x QRr-, S4’wm-6(1-A. kt?j- 

- . . . . 

Depth Color Descriptfon (Sand, Silt, Clay, Moisture, ok) 



Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Page- of - 
1 

Project Site Name: 
Project No .: 

0 Surface Soil 

F 
Subsurface Soil 

fl Sediment 
fl Other: 
[I QA Sample Type: 

Sample ID No.: 9 1 
Sample Location: b-4 

Sampled By: ‘c< 
‘2.0~2. No.: 

Type of Sample: 
Low Concentration 
High Concentration 

GRAB SAMPLE DiiTbk’i,~~. : :,. ‘. _ .::. 
I 

Date: lo-I-99 -Pm Color Description (Sand, SU: Clay, Moistuk, etc.) 

Time: 07 2 7 
Melhcci:S*S,fRL)UpE c/j+Qca 13chl SlLT, Sh-LJo+ c42i+‘ 

Monitor Reading (ppm): * if- lEtr CUFI- 

COMPOSITE SAMPLE DATA: .: 1 
Date: Time hP@ Cdor DescrjptJon (Sand, silt, Clay, Moisture, etc.) 

Method: 

Monibr Readings 

(Range in ppm): 



0 ‘It Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Paae of 

sroject Site Name: 
project No.: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
J$ Low Concentration 
0 High Concentration 

J( Surface Soil 
[] Subsurface Soil 
0 Sediment 
0 Other: 
[I QA Sample Type: 

RhBSAMPLEDATk..: 

rte: (i?-t -Cyy 

me: (OOCJ 
5thOd: $5, TRol45L 
miter Reading (ppm): - 

JMPOS~TE SAMl?LE.DATA: 

,” 
- 

Depth Color Description (Sand, Silt, Clay, Moislurq etc.) 

Dk fig13 5wo*GGPH. biq- 

WC 
- 

rte: lime 1 DePb Color 1 Description (Sand, SIN, Clay, Moisture, ok) 

odor Readings 

I I I 
RMPLE.COU;ECrr~1M~~R~A~D~~--’ ‘. . . ‘..,: ..:...:I:. : .,: :. ..:.j’.:.:::::.: z :..; .. : .I. ;;:::.,;.‘:. .: . 

Anatysir ! ContairW Requirements ! collected OUIW 

~rcie:ttApPll~blw.~ : 

MS/MSD - Duplicate ID No.: 
- 

., Signature(s): 



0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Parm nf 

Project Site Name: S,da,wx QUE. -Fs Sample ID No.: 
Project No.: 7\29, -LJOIA~ Htso WC Sample Location: 

Sampled By: 

+i;$jk 

(j Surface Soil C.O.C. No.: .* 

F 
Subsurface Soil 

I] Sediment Type of Sample: 
0 Other: Low Concentration 
0 QA Sample Type: pi” High Concentration 

RAB SAMPED4~lk-,, : .: .a . . ;.. I . . . ‘. : ‘. ., 

ate: (o-l-q4 &Pa Color Description (Sand, Slit, Clay, Moisture, etc.) 

me: lOi 
e~:S%tUOWC/WC~ \ $(- 18” 

pp wh;, $lb+w--5rc7- tie/L. 

or&or Reading (ppm): Bctr &a-- 

‘NlPOS~E SAMPLE DATk 

ate: Time hPm Color Description (Sand, Slit, Clay, Moistutq etc.) 

onitor Readings 



In;l Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Paa@ nf . -a--- .w* - 

3roject Site Name: pda,w, Lta QRE - Fs Sample ID No.: 

SiE 

WSSOjT&)& 
Project No.: 7129, SNDW HEW ma Sample Location: + 

Sampled By: 
4739 

J( Sutface Soil C.O.C. No.: 
w 

63817, 
[) Subsurface Soil 
[ Sediment Type of Sample: 
0 Other: 
0 QA Sample Type: 

BI Low Concentration 
fl High Concentration 

RAB SAMPLE D&m -1 . .’ 1: . . . . 
- 

ate: ID-t-q? DtPth Color Description (Sand, SIR, Clay, Moisture, etc.) 

me: IOA 
BthOCt $5, no-L &c" VW 

5i3-&0 4-6f3L+st~ i- 

onitor Reading (ppm): - b/a 

DMPOSTE SAMPLE DATA: 

?rcle’tf App@ablez..- ” ‘. ‘. .’ , Signahxe(s): 

MWMSD- 
- 



m Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
L I 

Pane nf . -a-- -. 

Droject Site Name: $rda,wX PRE -FS Sample ID No.: 
3oject No .: 7\24* &O/AAJ Hf%D hrswc Sample Location: 

Sampled By: 
0 Surface Soil C.O.C. No.: 

F 
Subsurface Soil 

0 Sediment Type of Sample: 
fl Other: 

i? 
Low Concentration 

0 QA Sample Type: High Concentration 

FURSAMPLE DA-C&. : : :. . . , ..‘. .:. . 

rte: \o- \-V( DeP* Color Descripllon (Sand, Silt, Clay, Moisture, etc.) 

me: 1030 
shod: * WtlZWW/WCW 

I$‘- 18” 

VL ltrlru 51c-r+5M pu315-j- 

zwitor Reading (ppm): T-u<GL Mtrc: 

3MPosFTE SAMPLE DATA: :. 

ite: lime f-Pa Color DescriptM (Sand, SJlt, Clay, Moisture, etc.) 

Analysis Container Requirements coilectad Other 

4(tsEIJc- 3 
s 
JkDlh\UM 

sf+l7,5201, n 



l=l Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Paae nf - - a--- -- 

Project Site Name: slda,41, 92 fRE - FS Sample ID No.: 
Project No.: 7 \24. &DiAN f-/&PO AIyltc Sample Location: 

Sampled By: 
x Surface Soil C.O.C. No.: 

u Subsurface Soil 
6 38i3, 

0 Sediment Type of Sample: 
0 Other: 5 Low Concentration 
0 QA Sample Type: 0 High Concentration 

RAB SAMPLE DMk :. 
.- 

: . . . . . . . 

nte: \o-t-99 I 
u 

-Pa Color Descriptton (Sand, Sit: Clay, Moistwe, etc.) 

me: 103’? 
ethod: 5.5. TRW&L 
onitor Reading (ppm): 

j a”& 
Dk 6/w 5~0+6t-%. cc/W- 

- 

DMPOStTE SAMPLE DA’IA: 



0 R Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Page- of __ 

Project Site Name: sr-da,wk PRE -FS Sample ID No.: 
Project No.: 7124, cthJl%AAJ &AD A&K Sample Location: 

Sampled By: 

a Surface Soil C.O.C. No.: 

F 
Subsurface Soil 

E] Sediment Type of Sample: 
(j Other: Low Concentration 
fl QA Sample Type: High Concentration 

RAB SAMPLE DAT&:i ,. ‘: ., ..:. .. ,:. ‘;’ 

ate: (U-l-Tq *Pm Color Description (Sand, Slit, Clay, Molstuiq etc.) 

me: low7 ‘%+-O-t-~l~‘j- m G&A, 
ehod:P5,tjzoq%C/klj~~ 
odor Reading (ppm): w GCT. 

DMPOSFTE SAMPLE DATA: : 



“._ 

hiI Tetra Tech NUS, inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

\ J 
Page-- of __ 

Project Site Name: S,TES\~,‘W~~ fke -Fs Sample ID No.: 
Project No.: 7 12.q, &D/Ah/ H&PI? hrswc 

Sampled By: 
LK 

WSSO?~~~~ 
Sample Location: 4 Q3b 

(Eye 
.x Surface Soil . C.O.C. No.: L; 3810 

[J Subsurface Soil 
fl Sediment Type of Sample: 
fl Other: rx Low Concentration 
0 QA Sample Type: 0 High Concentration 

RAB-SAMPLE DATAz ‘: ,’ i 
Ire: (ON 1-9c( ospfi Color Dasmiption (Sand, SIR Clay, Moisture, etc.) 

me: (COO 
dhCJd: 5.5. TRwz5L &G" 

w-0 5lLT+SW 

onitor Reading (pprn): - 
yf2e ORQ PIL$ 

- 
mf’ostTE SAMPLE DATA: ., 



Tetra Tech NUS, Inc. SOIL 81 SEDiMENT SAMPLE LOG SHEET 

Paoe nf 

Project Site Name: 
Project No.: 

0 Surface Soil 

P 
Subsurface Soil 

0 Sediment 
[I Other: 
0 QA Sample Type: 

~Iida,4~,Ltx PRE -Fs Sample ID No.: 
7\2’% ‘ChJDIArJ ii&AD~c Samole Location: 

-c----r 

Sambled By: 
,SO3(;7 

C.O.C. No.: 
‘& , 

c 

Type of Sample: 
Low Concentration 
High Concentration 

I! 
$RAB. SAMPLE OAT& ,: .. 

Date: (p-\-9’r 

Time: 11 to 
MeUmcl:~5,~&&G/&j~~ 
Monitor Readii (ppm): * 

COMPOSBTE SAhM’tE DATA: 

.;: 

Color Description (Sand, SW, Clay, Moisture, etc.) 

Y=- G(tfQ ~&LQc5rc~-C CL&y 

t3fiw 
Dey 

: 

Date: 

Method: 

lime Descrlptlon (Sand, SllS Clay, Moi~ttm, 8fc.j 

Monitor Readings 

(Range in ppm): 

Container Requirements Collected OthW 

II 

0) 8 ( 
\ 
J 

+ot ‘t 

. 

I 



,O R Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Page-- of __ 
. 

Project Site Name: srda,41,W PRE. -FS Sample ID No.: 
Project No.: 7\2q. hiDlAG &AD WC Sample Location: 

Sampled By: 
C.O.C. No.: kff Surface Soil 

0 Subsurface Soil 
fl Sediment 
0 Other: 
0 QA Sample Type: 

Type of Sample: 

B Low Concentration 
0 High Concentration 

RAB SAMPLE DAT& : .; _’ . . .:. 

ate: IO-\-99 -Pm Color Desuiptton (Sand, Silt, Clay, Moisture, e& 

IfllC t\ \4 

lethod:5,5, not&C wk’ 
5h-m -em+ l&i;rr 

P @Ltc 
bnitor Reading (ppm): - 

%lLT 

- . 

bnge in ppm): 

;ircle4l Applida~l~ ..I i .’ ..:, ..” ‘.. Signature(s): 

MS/MSD - Duplicate ID No.: 

- 



Tetra Tech NUS, inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Page- of - 

Project Site Name: 
Project No.: 

0 Surface Soil 

F 
Subsurface Soil 

0 Sediment 
0 Other: 
0 QA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
Low Concentration 
High Concentration 

iftAB SAMPLE DATAz: .: .., _. 

late: I& 1-99 -Pa Color Description (Sand, Silt, Clay, Moisturn, etc.) 

ima: t\ao 
lathod:~>,~q5C/~~~ 

5i ~T,Sk3-+0+6er~. 

lonitor Reading (ppm): * 
7 if- 18” p&hJ WE--l- 

.oMPos~E SAMPLE DATA: 

late: lime -Pb Color Descrlptlon (Sand, Silt, Clay, Moisture, etc.) 

lahod: 

lonibr Readings 

Container Requirements Colleoted Other 

1 

SP 40% Ir ( 

J 

40% =t 

I t 



0 7t Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Pal-m nf .- =I--- “* 
- 

‘reject Site Name: s,da,w,Lt~ QRE -FS Sample ID No.: 

5tx 

9~5503<9&%6 
‘reject No.: 712% -&JI?/AAJ fk’A0 WC Sample Location: 4 G’3E 

Sampled By: 
x Surface Soil C.O.C. No.: 

w 

[] Subsurface Soil 
6 %aL- 

fl Sediment Type of Sample: 
0 Other: 
0 QA Sample Type: 

18 Low Concentration 
0 High Concentration 

LAB SAMPLE IDAT&:- .: .’ i 
I 

te: i (r - 1 - Q 1 bP* Color Description (Sand, Silt, Clay, Moisture, etc.) 

le: 112;1, 
tiod:$,5, =0&J&L (jL(f 

yEc @gQ %--#fl +G@p’ boq- 

nitor Reading (ppm): - 

IMPOSKE SAMPLE, DATA: 



Tetra Tech NUS, Inc. SOIL & SEDiMENTSAMPLE LOG SHEET 

Page- of __ 
1 

Project Site Name: sIEda,w.4a PRE -FS Sample ID No.: 
Project No.: 712% %o/Ah/ &AD WC Sample Location: 

Sampled By: 

i$!&gp 

I== 
fl Surface Soil C.O.C. No.: 63813 

F 
Subsurface Soil 

fl Sediment Type of Sample: 
0 Other: Low Concentration 
0 QA Sample Type: High Concentration 

GRAB SAhlPi.E DA?&; y . . 

Date: t ‘O-1-91 
Time: 1(30, 
wetJlod:S*S,qzoUQE c/&&f& 
Monitor Reading @pm): - 

COMPOSKE SAMPLE DATA: 

‘. :. .;.. “. ,; : . i!. 
Color Description (Sand, SBt, Clay, MoiStwe, etc.) 

pit wti 

Date: lime 1 I Color 1 ~bscriptlon (Sand, Silt, Clay, Moisture, ate.) 

Uethod: 

Honitor Readings 

[Range in ppm): 

Contains Requirements 1 Other 



Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Paae nf - -a- ----- 

Droject Site Name: $rda.wi~ fRE -FS Sample ID No.: 
?roject No.: 7 t2q. hDIA&i &AD mc Sample Location: 

Sampled By: 
-x Surface Soil C.O.C. No.: 

u Subsurface Soil 
[ Sediment Type of Sample: 
0 Other: 
fl QA Sample Type: 

;er; Low Concentration 
fl High Concentration 

RAB SAMPLE DATk j. : “, .:,.. .’ 

bte: (V-l-T? 
- 

WPm Color Description (Sand, Silt, Clay. Moisture, etc.) 

me: Ii 35 
s.s‘nwL 64 

Ir’EL m/J ~(ZAVFL tS&u0 -e 5) CT 
sthod: 
onitor Reading (pprn): - WET 

DMPDSITE SAMPLE:DATA: 
- 

lange in ppm): 



0 7% Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Page- of - 

Project Site Name: 
Project No.: 

0 Surface Soil 

F 
Subsurface Soil 

fl Sediment 
0 Other: 
fl QA Sample Type: 

Sample ID No.: 
Sample Location: 

&JI$!tO? cic>,AL 

Sampled By: 
C.O.C. No.: 

‘& _- - - 
‘q 62 

Type of Sample: 
Low Concentration 
High Concentration 

Date: 

Mehod: 

Time DwxipUon (Sand, Silt, Clay, Molrtur~, etc.) 

Monitor Readings 

(Range in ppm): 

SAMP~E.C~~C~~INFQ~M;O~-.I ‘:.. ..’ ::.::,::;. ...j ;.L:; :...:i: i..,: ::.. : ,: . . ‘.,;ij-‘.. .,. I,,;. .;iI-ql:, 

Anaiysis I Container Requirements coiieoted 1 Olher 



0 R Tetra Tech NUS, inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Paw-.- of __ 

Project Site Name: s,da,w~ PRE -FS Sample ID No.: 
Project No.: 7IM. TNDIArJ HEAD WC Sample Location: 

Sampled By: 
.1# Surface Soil C.O.C. No.: 

u Subsurface Soil 
0 Sediment Type of Sample: 
0 Other: gJLowc0 ncentration 
u QA Sample Type: fl High Concentration 

R&B SAMPLE DATA: 

ate: IO-t-47 &Pm Color Description (Sand, Silt, Clay, Moisture, etc.) 

me: IYF 
d’& 

DK- f+flf3 5)s?c/o4--5lCT 712 @fj. 
ethod:S ,.$, =0&i& L 

em t3LK 
onitor Reading (ppm): - P-lot snz? WI- 

DMPOSITE SAMPLE DATA 

ate: 



0 R Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Paae nf -- a-- -. - 

Project Site Name: $ITEswfr,Lta PRE -Fs Sample ID No.: wkbv00l0& 
Project No.: 7\29, %D/ArJ f#&AOhrjwc Sample Location: B4W40?0 

Sampled By: fat2 
0 Surface Soil C.O.C. No.: ts3a3 
F Subsurface Soil 
0 Sediment Type of Sample: 
f’j Other: 

If 
Low Concentration 

0 QA Sample Type: High Concentration 

iRAB SAMPLE DATA;. . . _ ‘.‘. .-::, 

ete: 1 b- \--qy -Ph Color Descrlptlon (Sand, Sll: Clay, Moisture, etc.) 

ime: 1 IsO 

lethod:S~S,~OL4&C/kl/C~ v)c ~~~ 57+-tw+Q~7 

tonitor Reading (ppm): . 4 if’- I$ -mJ f3i-K ma- 
COMPOSITE SAMPLE DATA: ,. 

ate: Tlme D-Pm Color Description (Sand, Sltt, Clay, Molstute, etc.) 

Mod: 
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0 ‘Tt 
TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

Prrr-1 I-9479 

G. LATULIPPE DATE: NOVEMBER 9, I!399 

GRETCHEN A. PHIPPS COPIES: DV FILE 

MISCELLANEOUS DATA VALIDATION SEMIVOLATILE ORGANICS A’ND 
EXPLOSIVES 
CT0 245- NSWC INDIAN HEAD, MARYLAND 
SAMPLE DELIVERY GROUP SDG - IHOOl 

3/Aqueous/ 

S12FB0010001 

2/Sails/ 

S42SDO260006 

S12FB0020001 

S42SDDUPOOl 

S42RBOOlOOOl 

The sample set for SDG IHOOI, NSWC Indian Head, consists of two (2) soil environmental 
samples, two (2) field blanks (S12FB0010001 and S12FB0020001) and one (1) rinsate blank 
(S42RB0010001). One (1) field duplicate pair (S42SD0260006 / S42SDDUPOOl) was included 
within this SDG. 

All samples were analyzed for explosives. Samples S12FB0010001 and Sl2FBOO20001 were 
also analyzed for target compound list (TCL) semivolatiles. The samples were collected by Tetra 
Tech NUS on September 16 and 16, 1999 and analyzed by Quanterra Laboratories under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance I Quality Control (QAIQC) 
criteria. Explosive analyses were conducted using SW 846 method 8330. Semivolatile analyses 
were conducted using OCLP OLCO2.1 methodologies. 

Summary 

All analytes were successfully analyzed. The findings offered in this report are based upon a 
general review of all available data including data completeness, holding times, GCMS tuning and 
system performance, calibration data, laboratory method/preparation blanks, matrix spike results, 
laboratory duplicate results, internal standard performance, field duplicate results, laboratory 
control sample (LCS) results, detection limits and analyte quantitation. 

Areas of concern with respect to data quality are listed below. 



MEMO TO: G. LATULIPPE - PAGE 2 
DATE: NOVEMBER 9,1999 

Pn-r-11-9079 

Diethyl phthalate was present in the laboratory method blank at a concentration of 0.77pglL and in 
a field blank at the concentration of 3.2pg/L. However, field blanks are not qualified for laboratory ’ 
or field blank contamination. 

The Laboratory Control Sample (LCS) Percent Recovery (%R) for nitrocellulose was <80% quality 
control limit. No validation action was taken on this basis. 

A comparison of field duplicate pair (S42SDO260006 I S42SDDUPOOl) is included in Appendix C. 

The positive results less than the Contract Required Quantitation Limits (CRQLs) were qualified 
as estimated, “J”. 

Laboratory Performance: None. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Organic and inorganic Data Validation”, April 1993 Revision as amended for use within USEPA 
Region III, and the NFESC document entitled “Navy Installation Restoration Laboratory Quality 
Assurance Guide” (RFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Tetra Tech NUS 
Gretchen A. Phipps 

. 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 



-. 

MEMO TO: G. LATULIPPE - PAGE 3 
DATE: NOVEMBER 9,1999 

Data Qualifier Kev: 

PI-l-r-1 l-9-079 

u - Value is a nondetect as reported by the laboratory. 



0 ‘ct 
TO: 

FROM: JENNIFER MALLE COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION -TAL METALS, SILVER AND 
MISCELLANEOUS PARAMETERS 
CT0 245- NSWC INDIAN HEA6, MARYLAND 
SAMPLE DELIVERY GROUP SDG - IHOOI 

SAMPLES: 

Tetra’Tech NUS INTERNAL CORRESPONDENCE 

Prrr-1 l-9-005 

G. LATULIPPE DATE: NOVEMBER 23,1999 

4IAqueousl 

S12FB0010001 S12FB0020001 
S42RB0020001 

14/Sediment/ 

S42SD0170006’ 
S42SD0190006 
S42SD02000106 
S42SD0220006 
S42SD0240006 
S42SDDUPoOl 

S42SD0180006 
S42SD0190106 
S42SDO210006 
S42SD0220106 
S42SDO250006 

S42RB0010001 

S42SDOI 80106 
S42SD0200006 
S42SD0210106 
S42SD0230006 
S42SD0260006 

Overview 

The sample set for SDG IHOOI, NSWC Indian Head, consists of four (4) aqueous field quality 
control samples and fourteen (14) sediment environmental samples. One (1) field duplicate pair 
(S42SD0260006 I S42SDDUPOOl) was included within this SDG. 

’ 

The samples Sl2FBOOIOOO1, SI2FBOO2OOOI, and S42RBOOlOOOl were analyzed for Target 
Analyte List (TAL) metals, Total Organic Carbon (TOC), and nitrocellulose. Samples 
S42RB0020001, S425D0190006, S42D0230006, S42D0240006, and S42D0250006 werle 
analyzed for TAL metals and TOC. Samples S42SDO260006 and S42SDDUPOOl were analyzed 
for TAL metals, TOC, and nitrocellulose. The remaining samples, S42SDOI70006, 
S42SD0180006, S42SDO180106, S42SD0190106, S42SD0200006, S42SD02000106, 
S42SD0210006, S42SDO210106, S42SD0220006, S42SD0220106 were analyzed for silver only. 

The samples were collected by Tetra Tech NUS on September 16, 18-19, 1999 and analyzed by 
Quanterra Laboratories under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance ‘/ Quality Control (QAIQC) criteria. TAL metal analyses were conducted under CLP 
SOW ILM04.0 methodologies. TOC analyses were conducted using the Walkley-Black method 
and nitrocellulose analyses were conducted using EPA method 353.2. 



MEMO TO: G. LATULIPPE - PAGE 2 PITT-1 l-9-005 
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Summary 

All analytes were successfully analyzed. The findings offered in this report are based upon a 
general review of all available data including data completeness, holding times, calibration data, 
laboratory method/preparation/field blanks, field duplicate results, detection limits and analyte 
quantitation. 

Areas of concern with respect to data quality are listed below. 

Maior Problems 

l None 

Minor Problems 

. The Contract Required Detection Limits (CRDL) Percent Recoveries (%Rs) for cadmium, 
mercury and selenium were less than the 90% quality control limits. The positive and 
nondetected results reported for cadmium, mercury and selenium were qualified as biased 
low, “L” and ‘UL”, respectively. 

. The Contract Required Detection Limits (CRDL) Percent Recovery (%R) for thallium was 
greater than the 110% quality control limit. The positive results less than two times the CRDL 
value reported for thallium were qualified as biased high, ‘K”. 

. The following contaminants were detected in the laboratory method/preparation/field quality 
control blanks at the following maximum concentrations : 

Samples Affected: All 

Analvte 
Aluminum (‘I 
Antimony 
Barium 
Beryllium 
Calcium I’) 
Copper r’) . 
Iron (21 
Sodium r2) 
Thallium t2) 
Zinc r’) 
Total Organic Carbon 

Maximum 
Concentration 
22.5 ug/L 
2.1 ug/L 
0.44 ug/L 
0.62 uglL 
24.0 uglL 
4.2 ug/L 
13.4 mglkg 
28.9 mglkg 
7.8 mglkg 
4.4 ugfL 
.96.0 mglkg 

Action 
(soil) Level 

22.5 mgfkg 
2.1 mglkg 
0.44 mg/kg 
0.62 mglkg 
24.0 mglkg 
4.2 mglkg 
43 mglkg 
144.5 mglkg 
39 mgfkg 
4.4 mglkg 
480 mglkg 

W- Maximum concentration present in a rinse blank I field blank 
(2)- Maximum concentration present in a soil preparation blank 

An action level of 5x the maximum contaminant level has been used to evaluate 
sample data for blank contamination. Sample aliquot, percent solids and dilution 
factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for antimony, beryllium, sodium, thallium 
and TOC were qualified, ‘B”, as a result of blank contamination. No action was 
taken for the remaining analytes since either the results were greater than the 
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action level or were nondetects. It should be noted that field quality control 
samples are not qualified for field blank or laboratory blank contamination. 

. Field duplicate imprecision greater than the 50% quality control limits was noted for silver 
affecting the sediment sample. Positive results reported for silver in the affected samples 
were qualified as estimated, “J”. 

. Samples S42SD0200006 and S42SD0210006 have percent solids less than 30%. The 
positive and nondetected results reported in the above listed samples were qualified as 
estimated, “J” and “UJ”, respectively. 

Field quality control samples S12FB0010001, S12FB0020001, S42RB0010001, S42RB0020001 
are for quality control purposes and therefore are not qualified for blank contamination. 

Sample S12FB0020001 is a potable water source and the results are not used in qualifying for 
blank contamination. 

The laboratory reported the analytical spike results for sample S42SD0260006’on the Electronic 
Deliverable Data (EDD) instead of the sample results. The laboratory was contacted and Veronica 
Bortot of Quanterra Laboratories verified that the correct sample results are found on the Form 
1’s. The EDD was corrected by the data reviewer. 

The laboratory has a preparation factor of lg/200 mL. 

A comparison of the field duplicate pair (S42SD0260006/S42SDDUP001) is included in Appendix 
C. 

Executive Summary 

Laboratory Performance: Several contaminants were found in the laboratory blanks. 

Other Factors Affecting Data Quality: Several contaminants were present in the field QC 
blanks. Field duplicate imprecision was noted for silver. The CRDL %Rs for mercury, cadmium, 
selenium and thallium were outside the 90-I 10% quality control limits. All results were qualified 
as estimated in samples S42SD00200006 and S42SD0210006 due to low percent solids. 
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The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Data Validation”, April 1993 Revision as amended for use within USEPA Region Ill, 
and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance 
Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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Data Qualifier Kev: 

IJ 

B 

UL 

L 

K 

J 

UJ 

Value is a nondetect as reported by the laboratory 

Positive result is considered to be an artifact of blank 
contamination and should not be considered present. 

Nondetected result is considered biased low, “UL”, as a result of 
technical noncompliances. 

Positive result is considered biased low, ‘L”,’ as a result of 
technical noncompliances. 

Positive result is considered biased high, “K”, as a result of 
technical noncompliances. 

Positive result is considered estimated, “J”, as a result of 
technical noncompliances. 

Nondetected result is considered estimated, “UJ”, as a result of technical 
noncompliances. 



0 Ict 
TO: 

FROM: 

SUBJECT: 

SAMPLES: USedime&/ 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

Prrr-11-9-113 

G. LATIJLIPPE DATE: DECEMBER IS,1999 

TERRI L. SOLOMON COPIES: DV FILE 

ORGANIC DATA VALIDATION SVOA I PESTICIDES I PCBs 
CT0 245-NSWC INDIAN HEAD, MARYLAND 
SDG - lHOO2 

S42SD0140006 S42SDDLJP003 

2lAqueousl 

S12FB0010001 S12FB0020001 

Overview 

The sample set for CT0 245, NSWC Indian Head, SDG IH007 consists of two (2) sediment environrnental samples and 
two (2) field blanks. The sediment samples were analyzed for Target Compound List (TCL) semivolatile organic 
compounds (SVOAs). The aqueous samples were analyzed for low-level TCL pesticides and polychlorinated biphenyls 
(PCBs). One (1) field duplicate pair (S42SDOl46006 / S42SDDUP003) was included within this SDG. 

The samples were collected by Tetra Tech NUS on September 19 and 20, 1999 and analyzed by Quianterra Laboratories 
under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) criteria. All 
analyses were conducted using Contract Laboratory (CLP) Statement of Work (SOW) ILM03.1 and OLC02.1 analytical 
and reporting protocols. 

Summary 

All analytes were successfully analyzed. The findings offered in this report are based upon a general review of all 
available data including data completeness, holding times, initial / continuing calibration data, laboratory method blanks, 
surrogate spike recoveries, field duplicate results and detection limits. 

Areas of concern with respect to data quality are listed below. 
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Minor Problems 

PITT-11-9-113 

l The seven day holding time for the semivolatile analyses was marginally exceeded affecting samples S42SD0140006 
and S42SDDUP003. The positive results and nondetects reported in the affected samples were qualified as 
estimated, “J” and ‘UJ”, respectively 

l Positive results below the Contract Required Detection Limit (CRQL) were qualified as estimated, ‘J”, due to 
uncertainty near the detection limit. The direction of bias cannot be determined. 

A comparison of positive results for field duplicate pair S42SD0140006 I S42SDDUP003 is contained in Appendix C. 

Laboratory Performance: The seven day holding time for the SVOA analyses was marginally exceeded. 

Other Factors Affecting Data Quality: Positive results below the CRQL were qualified as estimated. 
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The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data Validation 
(g/94) as modified by Region Ill, and the NFESC document entitled “Navy Installation Restoration Laboratory Quality 
Assurance Guide ” (NFESC 246). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Tern L. Solomon 
Chemist 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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DATA QUALIFIER TABLE: 

u - Value is a nondetect as reported by the laboratory. 

J - Positive result is considered estimated as a result of validation noncompliances. 

UJ - Nondetected result is considered estimated as a result of validation noncompliances. 



Semivolatiles 

Tentatively Identified Compounds 

Unknown branched alkanes 
Unknowns 
Unknown organic acid 
Unknown straight alkanes 
Sulfur 
Unknown substituted phenol 
Unknown alcohol 
Unknown substituted benzenea 
3-methyl-benzenamine 
2,6dichlorobenzenamine 
&methyl benzenesulfonamide 



Qualifier Codes: 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

P 

Q 

R 

S 

T 

U 

V 

W 

X 
Y 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 

MShlSD Noncompliance 

LCSACSD Noncompliance 

Lab Duplicate Imprecision 

Field Duplicate Imprecision 

Holding Time Exceedance 

ICP Serial Dilution Nonwmpiiince 

GFAA PDS - GFA4 MSA’s r < 0.995 

ICP Interference - include ICSAB % R’s 

Instrument Calibration Range Exceedance 

Sample Preservation 

Internal Standard Noncompliance 

Poor Instrument Performance (i.e., base-time drifting) 

Uncertainty near detection limit (c 2 x IDL for inorganics and <CRQL for organi@ 

Other problems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

Pesticide/PC-B Resolution 

% Breakdown Nonwmplihce for DDT and Endrin 

PestlPCB D% between columns for positive results 

Non-linear calibrations, tuning r < 0.995 (correlation coefficient) 

EMPC result 

Signal to noise response drop 
% Solid content is less than 30% 



0 Ii 
TO: 

FROM: GRETCHEN A. PHIPPS 

SUBJECT: INORGANIC DATA VALIDATION -TAL METALS, SELECT METALS., TOC 
CT0 245- NSWC INDIAN HEAD, MARYLAND 
SAMPLE DELIVERY GROUP SDG - IH005 

SAMPLES: 

Tetra Tech NUS INTERNAL CQRRESPONDENkE 

PlTT-II-9-08!9 

G. LATULIPPE DATE: DECEMBER 16,1999 

COPIES: DV FILE 

3ISedimentsl 

S42SD0020006 S422SD0020106 S42SD0270006 

1 G/Soils/ 

S41 SSOOI 0006 
S41 SSOO30106 
S41 SSOO50006 
S41 SSOO70006 
S41 SSOO90006 
S41SSDUP002 

S41 SSOO20006 
S4 1 SSOO40006 
s41 ss0060006 
S41SS0070106 
S41SSOO90106 

S41 SSOO30006 
S41 SSOO40106 
S41SSOO60106 
s41 ss0080006 
S41 SSDUPOOI 

Overview 

The sample set for SDG IH005, NSWC Indian Head, consists of three (3) sediment environmental 
samples and sixteen (16) soil environmental samples. Two (2) field duplicate pairs 
(S4lSSOOlOOO6 / S41SSDUOOOl and S41SSOO80006 I S4lSSDUP002) were included within 
this SDG. 

All soil samples were analyzed for arsenic, cadmium, iron and lead. Samples S42SD0102006 and 
S42SD0270006 were analyzed for target analyte list (TAL) metals and total organic carbon (TOC). 
Sample S42SD0020106 was analyzed for silver. The samples were collected by Tetra Tech NUS 
on September 19 and 28, 1999 and analyzed by Quanterra Laboratories under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance I Quality Control (QAIQC) criteria. Metals 
analyses were conducted using Contract Laboratory Program (CLP) methodologies. TOC 
analyses were conducted using the Walkley-Black method. 

Summary 

All analytes were successfully analyzed. The findings offered in this report are based upon a 
general review of all available data including data completeness, holding times, calibration data, 
laboratory method/preparation blanks, field duplicate results, detection limits and analyte 
quantitation. 
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All metals analyses, with the exception of Mercury, were conducted using Inductively Coupled 
Plasma (ICP) methodologies. Mercury analyses were conducted using cold vapor AA. 

Areas of concern with respect to data quality are listed below. 

Maior Problems - None. 

Minor Problems 

l The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for thallium was c 
90% quality control limit. The nondetected results reported for thallium were qualified as bias 
low, ‘UL”. 

l The following contaminants were detected in the laboratory method / preparation blanks at the 
following maximum concentrations : 

Samples Affected: All 

Analvte 
Barium 
Beryllium 
Calcium(‘) 
Copper 
Iron 
Manganese 
Nickel@’ 
Potassium 
SilveF 
Sodium”) 
Zinc”’ 

Maximum 
Concentration 
0.48uglL 
0.45uglL 
25.5 mg/kg 
1.7pg/L 
24.3pglL 
l.lflglL 
85uglL 
496pglL 
3.5pglL 
3.2 mglkg 
3.2 mglkg 

Action 
w 
0.48 mglkg 
0.45 mglkg 
127.5 mglkg 
1.7 mg/kg 
24.3 mglkg 
1 .l mglkg 
85mg/kg 
496 mglkg 
3.5mglkg 
16.0 mg/kg 
16.0 mglkg 

(1) Maximum concentration found in a preparation blank. 
(2) Maximum concentration found in a rinsate blank. 

An action level of 5x the maximum contaminant level has been used to evaluate sample 
data for blank contamination. Sample aliquot and dilution factors were taken into 
consideration when evaluating for blank contamination. Positive results < the action level 
for beryllium, nickel, potassium, silver and zinc were qualified, ‘B”, as a result of blank 
contamination. 

The CRDL %R for iron was ~90% quality control limit: However, no validation actions were 
required as the results for iron were greater than 2X CRDL. 

A comparison of field duplicate pairs (S4lSSOOlOOO6 I S4lSSDUOOOl and S41SSOO80006 I 
S41SSDUP002) is included in Appendix C. 
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Laboratory Performance: The CRDL %Rs for iron and thallium were ~90% quality control limits. 
Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Date Quality: None. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Data Validation”, April 1993 Revision as amended for use within USEPA Region Ill, 
and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance 
Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
e NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

. 

Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

Pll-r-11-9-119 

G. LATULIPPE DATE: NOVEMBER %,I999 

TERRI L. SOLOMON COPIES: DV FILE 

ORGANIC DATA VALIDATION -PESTICIDES I PCBs I EXPLOSIVES I NITROGUANIDINE I 
NITROCELLULOSE 
CT0 245.NSWC INDIAN HEAD, MARYLAND 
SDG - IH005 

18/Solids/ 

s41 ss0010006 s41 ss0020006 
s41 ss0040006 S41ss0040106 
s41ss0060106 S41 ss0070006 
s41 ss0090006 S41ss0090106 
S41 SSDUP002 S42SD0270006 

S41 ss0030006 
5x1 ss0050006 
s41ss0070106 
S41ss0100106 

S41 ss0030106 
s41 ss0060006 
S41 SSOO80006 
S41 SSDUPOOI 

_ .I. 
The sample set for CT0 245, NSWC Indian Head, SDG IH005 consists of eighteen (18) solid environmental samples. All 
samples, with the exception of S42SD0270006, were analyzed for Target Compound List (TCL) pesticides’ and 
polychlorinated biphenyls (PCBs). Sample S42SD0270006 was analyzed for explosives and nitroguanidine. Two (2) field 
duplicate pairs (S4lSSOOlOOO6 / S41SSDUPOOl and S41SSOO80006 / S41SSDUP002) were included within this SDG. 

The samples were collected by Tetra Tech NUS on September 29, 1999 and analyzed by Quanterra Laboratories under 
Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAQC) criteria. All pesticide I 
PCB analyses were conducted using Contract Laboratory (CLP) Statement of Work (SOW) ILM03.1 analytical and 
reporting protocols. Nitroguanidine analyses were conducted using UV/HPLC. Explosive analyses were conducted using 
SW646 method 8330. 

Summary . 

All analytes were successfully analyzed with the exception of those designated, ‘R”. The findings offered in this report are 
based upon a general review of all available data including data completeness, holding times, initial I continuing 
calibration data, laboratory method blanks, surrogate spike recoveries and detection limits. 

Areas of concern with respect to data quality are listed below. 
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Maior Problems 

. The following percent differences (%Ds) between columns for the pesticide analyses were s lOOor quality control 
limit. Positive results were qualified as rejected, ‘R”. 

Sample 
S41 ss0010006 

S41 ss0040096 
S41ss0040106 

s41ss0050006 

s41 ss0060006 
s4 1 ss0070006 

s4 1 ss0070106 

S41 SSOO80006 

s4 I ss0090006 
S41SSOO90106 

S41SSDUP002 

Minor Problems 

Compound f@ 
Aldrin 172.7 
4,4’-DDT 107.5 
4,4’-DDT 639.1 
Aldrin 141.4 
4,4’-DDT 107.7 
Endrin ketone 130.8 
Endrin 351.6 
Endosulfan sulfate 152.6 
Endrin ketone 999.9 
Endrin aldehyde . 999.9 
Endrln 150.0 
4,4’-DDT 367.5 
Endrin aldehyde 999.9 
Aldrin 141.7 
4,4’-DDT 140.0 
Methoxychlor 197.9 
Endrin ketone 263.6 
Aldrin 266.7 
Endrin 762.5 
4,4’-DDD 999.9 
Endrin aldehyde 300.0 
Aldrin 167.7 
Endrin ketone 142.8 
Endrin aldehyde 999.9 
Endrin 788.9 
4,4’-DDD 999.9 
Endosulfan sulfate 999.9 
gamma-Chlordane 999.9 

. The seven day holding time for the pesticide I PCB analyses was marginally exceeded affecting all samples. The 
positive results and nondetects reported in the affected samples were qualified as estimated, ‘J’ and ‘UJ’, 
respectively. 

. The seven day holding time for the nitroguanidine and explosive analyses was marginally exceeded affecting sample 
S42SDO270006. The nondetected results reported in the affected sample were qualified as estimated, ‘UJ”. 

. The following percent differences (%Ds) between columns for the pesticide analyses were z+ 25% quality control but c 
100%. The WDs between columns for the PCB analyses were > 25% quality control limit. Positive results were 
qualified as estimated, ‘J”. The direction of bias could not be determined. 

Sample 
s41 ss0020096 

541s50040106 
5x1 ss0050006 

ComDound %D 
4,4’-DDT 56.2 
Arocfor- 1260 28.6 
Methoxychlor 69.2 
Aldrin 27.8 
Endosulfan II 45.4 
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s41 ss0060006 

s41ss0060106 
s41 SSOO80006 
E&41 ss0090006 
s41ss0090106 
S41SSDUPOOl 

Endrin ketone 73.1 
Aroclar-1254 324.2 
4,4’-DOT 28.4 
Endosulfan II 35.3 
Endosulfan II 78.6 
Endosutfan II 75.0 
4,4’-DDT 50.7 

. Positive results below the Contract Required Detection Limit (CRQL) were qualified as estimated, ‘J”. due to 
uncertainty near the detection limit. The direction of bias cannot be determined. 

Several surrogate recoveries were < 10% quality control limit due to sample dilutions. No validation actions were 
warranted. 

Positive results for Aroclor-1260, Endosulfan II and Endrin aldehyde exceeded the linear calibration range of the 
instrument for sample S41SSOO80006. The sample was reanalyzed at a 40X dilution. The original data, with the 
exception of the results for the aforementioned compounds were used in validation. The diluted results for Aroclor-1260, 
Endosulfan II and Endrin aldehyde were transposed over the undiluted results and used in validation. 

The positive results for Aroclor-1260, 4,4’-DDT, Endosulfan II and Endrin aldehyde exceeded the linear calibration range 
of the instrument for sample S4lSSDUPOO2. The sample was reanalyzed at a 50X dilution. The original data, with the 
exception of the results for the aforementioned compounds were used in valjdation. The diluted results for Aroclor-1260, 
4,4’-DDT, Endosutfan II and Endrin aldehyde were transposed over the undiluted results and used in validation. 

A comparison positive results of field duplicate pairs, S4lSSOOlOOO6 I S41SSDUPOOl and S41SSOO80006 I 
S41SSDUPOO2, is contained in Appendix C. 

It should be noted that the laboratory did not do a GCIMS conformation for Aroclor-1260 for sample S41SSOO8006. 

Executive Summary 

Laboratory Performance: Many %Ds between columns for the pesticide / PCB analyses were greater than the 25Oh and 
100% quality control limits. The seven day holding time for the pesticide I PCB, nitroguanidine and explosive analyses 
was marginally exceeded affecting several samples. 

Other Factors Affecting Data Quality: Positive results below the CRQL were qualified as estimated. 
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PITT-11.9419 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data Validation 
(9194) as modified by Region Ill, and the NFESC document entitled “Navy Installation Restoration Laboratory Quality 
Assurance Guide M (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Tern L. Solomon 
Chemist 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

:: 
3. 

Appendix A - Qualified Analytical Results 
Appendix B - Results as reported by the Laboratory 
Appendix C - Support Documentation. 
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DATA OUALIFIER TABLE: 

u - Value is a nondetect as reported by the laboratory. 

J - Positive result is considered estimated as a result of validation noncompliances. 

UJ - Nondetected result is considered estimated as a result of validation noncompliances. 

R - Positive result is considered rejected as a result of severe validation noncompliances. 



Qualifier Codes: 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

P 

Q 

R 

S 

T 

U 

V 

W 

X 
Y 

= Lab Blank Contamination 

= Field Blank Contamination 

= Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 

= MShlSD Noncompliance 

= LCS/LCSD Noncompliance 

= Lab Duplicate lmpreci&on 

= Fiild Duplicate Imprecision 

= Holding Time Exceedance 

= ICP Serial Dilution Noncompliance 

= GFAA PDS-GFAA MSA’s r< 0.995 

= ICP Interference - include ICSAB % R’s 

= Instrument Calibration Range Exceedance 

= Sample Preservation 

= Internal Standard Noncompliance 

= Poor Instrument Performance (i.e., base-time drifting) 

= Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for Organi-) 

= Other problems (can encompass a number of issues) 

= Surrogates Recovery Noncompliance 

= PesticidelPCB Resolution 

= K Breakdown Noncompliance for DDT and Endrin 

= PestlPCB D% between columns for positive results 

= Non-linear calibrations, tuning r < 0.995 (correlation coefficient) 

= EMPC result 

= Signal to noise response drop 
= % Solid content is less than 30% 
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TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

Pll-r 12-g-074 

GEORGE LATULIPPE DATE: DECEMBER 16,1999 

SEAN NIXON COPIES: 

ORGANIC DATA VALIDATION - PESTICIDE/PCBS 
CT0 245 NSWC INDIAN HEAD, MARYLAND 
SDG - IH006 

DV FILE 

17/Solid 
S4lSSOlOOOO6 
S41ss0120106 
S41ss0140106 
s41 SSOI 90006 
S41SSDUP004 

s41ss0110006 
S41ss0130006 
S41ss0150006 
S41ss0190106 

S41ss0110106 S41ss0120006 
S41ss0130106 541ss0140006 
S41ss0150106 S41SSOl60006 
s41 ss0200006 541 ssDuPoo3 

UAqueous 
S41 RB0050001 S42RB00040001 

Overview 

The Sample Delivery Group (SDG) for CT0 245 NSWC Indian Head, Maryland SDG IH006, consists of 
seveneen (17) solid environmental samples and two (2) aqueous rinse blanks. Two (2) field duplicate pairs, 
samples S41 SSOllOO6/S41 SSDUP003 and S41 SS0190006/S41SSDUP004, were included in this, SDG. 

All of the soil samples were analyzed for Target Compound List (TCL) pesticide/PCBs. The rinse blank was 
analyzed for Low Concentration TCL pesticide/PCBs. The samples were collected by Tetra ‘Tech NUS on 
September 29 - 30, 1999 and analyzed by Quanterra - Pittsburgh under Naval Facilities Engineering Service 
Center (NFESC) Quality Assurance/Quality Control (QAIQC) criteria. The pesticide/PCB alnalyses were 
conducted according to Contract Laboratory Procedure (CLP) OLM03.1 for soils, and CLP OLCO2.1 for the rinse 
blank. 

Summary 

All analytes were successfully analyzed with the exception of those compounds that were rejected. The findings 
offered in this report were based upon a limited review of data including data completeness, holding times, 
calibration data, laboratory and field quality control blank results, surrogate spike recoveries, compound 
identification and quantification, and detection limits. 

Areas of concern with respect to data quality are listed below. 

-- 
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MAJOR PROBLEMS 

PesticideslPCBs 

l The following samples contained positive’ results for the following compounds which were qualified as rejected, 
R, for gross analytical imprecision (Percent Difference between columns greater than 100%). 

Sample 

S41SS0110006: 
S41SS0110106: 
S41 SSOl20006: 
S41SS0120106: 
S41 SSOl30006: 
S41SSO130106: 
S41SS0140006: 
S41SS0140106: 
S41SSO160006: 
S41SSO190006: 
S41 SSO200006: 
S41SSDUP003: 
S41SSDUP004: 

Rejected Compounds 

Endrin 
Aldrin, Endrin aldehyde, Heptachlor, Heptachlor epoxide 
Aldrin, Endosutfan sulfate, Endrin 
Endrin 
Aldrin, Endrin, Endrin aldehyde, Heptachlor, Heptachlor epoxide 
Endrin aldehyde, Methoxychlor 
Aldrin, Endrin ketone, Methoxychlor 
Aldrin, Endrin ketone, Heptachlor 
4,4’-DDD, Endrin 
Endrin, Endrin aldehyde 
Endrin aldehyde 
Endrin 
Endrin, Endrin aldehyde, Methoxychlor 

NOTES 

As a result of the high concentration of Aroclor 1260 in sample S41SS0160006, the pesticide results in that sample 
may be wholly attributable to the PCB. 

Positive results reported below the Contract Required Quantitation Limits were qualified as estimated, J. 

Several samples required dilutions because of high concentrations of target analytes and elevated detection limits 
were reported for the nondetected results. 

Several samples contained positive results that were qualified as estimated, J, for %Ds above 25%, but less than 
1 OO%, between analytical columns. 

The positive results for Aroclor 1260 in samples S41SS0110006,’ S41SSO120006, S41SSO120106, 
S4lSSO160006, and S41SSDUP003 were confirmed via GC-MS 
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Executive Summary 

Laboratory Performance: Positive results for several compounds were rejected for gross analytical imprecision. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines for Organic Data 
Validation”, September 1996 Revision as amended for use within USEPA Region III, and the NFESC document 
entitled “Navy Installation Restoration Laboratory Quality Assurance Guide ” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified 
in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

ii&Sk 
Environmental Scientk 

4;lw 

ata Validation Quality Assurance Officer 
Tetra Tech NUS 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



DATA QUALIFIER TABLE: 

u - Value is a nondetected result as reported by the laboratory. 

UJ - Nondetected result is considered estimated as a result of various technical noncompliances. 

J - Positive result is considered estimated as a result of various technical noncompliances. 

R - Positive result is rejected for gross technical noncompliances. 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

PITT-11-9-179 

TO: G. LATULIPPE DATE: DECEMBER 16,199s 

FROM: GRETCHEN A. PHIPPS COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION -TAL METALS, SELECT METALS AND TOC 
CT0 245; NSWC INDIAN HEAD, MARYLAND 
SAMPLE DELIVERY GROUP SDG - IH006 

SAMPLES: 2lAqueousl 

S41RB0050001 S42RB00040001 

s41ss0100005 
s41ss0110106 
S41ss0130006 
S41ss0140106 
S41SSOl60006 
s41 ss0200006 

S41ss0100106 
S41ss0120006 
S41ss0130106 
St1 ss0150006 
S41ss0190006 
S41 SSDUPO03 

S41ss0110006 
S41ss0120106 
S41ss0140006 
S41ss0150106 
S41ss0190106 
S41SSDUP004 

The sample set for SDG IH006, NSWC Indian Head, consists of eighteen (16) soil environmental 
samples and two (2) rinsate blanks (S41RB0050001 and S42RB00040001). Two (2) field 
duplicate pairs (S4lSSOllOOO6 I S41SSDUP003 and S41SSO190006 I S4lSSDUP004) were 
included within this SDG. 

All samples, with exception to sample S42RB00040001, were analyzed for arsenic, cadmium, iron 
and lead. Sample S42RB00040001 was analyzed for target analyte list (TAL) metals and total 
organic carbon (TOC). The samples were collected by Tetra Tech NUS on September 29 and 30, 
1999 and analyzed by Quanterra Laboratories under Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance I Quality Control (QAIQC) criteria. Metals analyses were conducted 
using Contract Laboratory Program (CLP) methodologies. TOC analyses were conducted using 
the Walkley-Black method. 

Summary 

All analytes were successfully analyzed. The findings offered, in this report are based upon a 
general review of all available data including data completeness, holding times, calibration data, 
laboratory method/preparation blanks, field duplicate results, detection limits and analyte 
quantitation. 
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All metals analyses, with the exception of Mercury, were conducted using Inductively Coupled 
Plasma (ICP) methodologies. Mercury analyses were conducted using cold vapor AA. 

Areas of concern with respect to data quality are listed below. 

Maior Problems - None. 

Minor Problems 

. The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for mercury and 
iron were c 90% quality control limit. The nondetected results reported for mercury and iron 
were qualified as biased low, ‘UL’. 

. The CRDL %Rs for lead and thallium were both above and below the 90-I 10% quality control 
limits. The positive result <2X CRDL reported for thallium was qualified as estimated, ‘J”. 
The nondetected result reported for lead was qualified as estimated, ‘UJ’. The direction of 
bias could not be determined. 

. The following contaminants were detected in the laboratory method I preparation blanks at the 
following maximum concentrations : 

Samples Affected: All 

Analvte 
Cadmium 
Iron 

Maximum Action 
Concentration+ j&g 
0.28 Pg/L 0.28 mglkg 
32.2pglL 32.2 mglkg 

An action level of 5x the maximum contaminant level has been used to evaluate sample 
data for blank contamination. Sample aliquot, percent solids and dilution factors were 
taken into consideration when evaluating for blank contamination. Positive results < the 
action level for cadmium were qualified, ‘B”, as a result of blank contamination. It should 
be noted that the field quality control blanks were not qualified for field or laboratory blank 
contamination. 

Field Duplicate Results 

Field duplicate imprecision, >50% the relative percent difference (RPD), was noted for lead 
affecting the soil matrix, The positive results reported for lead in the affected samples were 
quaiiied as estimated, ‘J”. The direction of bias could not be determined. 

The CRDL %R for selenium was >110% quality control limit. However, no validation action was 
required as the result for selenium was nondetected. 

A comparison of field duplicate pairs (S4lSSOtlOOO8 / S41SSDUPOO3 and S41SSO190008 I 
S41SSDUPOO4) is included in Appendix C. 
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Executive Summary 

Laboratory Performance: The CRDL %Rs for several analytes were outside the 90-l 10% quality 
control limits. Several analytes were present in the laboratory method / preparation blanks. 

Other Factore Affecting Data Quality: Field duplicate imprecision was noted for lead affecting 
the soil matrix. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Data Validation”, April 1993 Revision as amended for use within USEPA Region Ill, 
and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance 
Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

I. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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Data Qualifier Key: 

u - Value is a nondetect as reported by the laboratory. 

B - Positive result is considered to be an artifact of blank 
contamination and should not be considered present. 

J - Positive result is considered estimated, ‘J”, as a result of validation 
noncompliances. 

UJ - Nondetected result is considered estimated, ‘UJ”, as a result of validation 
noncompliances. 

UL - Nondetected result is considered biased low, ‘UL”, as a result of validation 
noncompliances. 



0 -k 
Td : 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

Pm-1 1-9-l 04 

G. LATULIPPE DATE: 

JENNIFER MALLE COPIES: 

NOVEMBER 23,199s 

DV FILE 

INORGANIC DATA VALIDATION -ARSENIC, CADMIUM, IRON AND LEAD 
CT0 245- NSWC INDIAN HEAD, MARYLAND 
SAMPLE DELIVERY GROUP SDG - IH007 

2OISoill 

S41 SSOl70006 S41SSO170106 S41 SSOl80006 
S41SSOl80106 S41SSO210006 S41 SSQ220006 
S4lSSO220106 S41 SSO230006 S41 SSO230106 
S41 SSO240006 541 SSO240106 S41 SSO250006 
S41 SSO260006 S41 SSO270006 S4lSSO270106 
S41 SSO280006 S41 ss0300006 S41 SSO300106 
S41SSO310006 S41 SSO320006 

Overview 

The sample set for SDG IH007,’ NSWC Indian Head, consists of twenty (20) soil environmental 
samples. No field duplicate pairs were included within this SDG. 

All samples were analyzed for selected metals including arsenic, cadmium, iron and lead. The 
samples were collected by Tetra Tech NUS on September 30 and October 1,199g and analyzed 
by Quanterra Laboratories under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance I Quality Control (QAIQC) criteria. Arsenic, cadmium, iron and lead analyses were 
conducted under CLP method ILM04.0. 

Summary 

All analytes were successfully analyzed. The findings offered in this report are based upon a 
general review of all available data including data completeness, holding times, calibration data, 
laboratory method/ preparationl’blanks, detection limits and analyte quantitation. 

Areas of concern with respect to data quality are list.ed below. 

. Maior Problems 

None 
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PITT-l I-9-104 

Minor Problems 

l The following contaminant was detected in the. laboratory blanks at the following maximum 
concentration : 

Samples Affected: All 

Analvte 
Iron t 

Maximum 
Concentration 
44.7 uglL 

Action 
Level (soil] 
44.7 mglkg 

An action level of 5x the maximum contaminant level has been used to evaluate 
sample data for blank contamination. Sample aliquot, percent solids and dilution 
factors were taken into consideration when evaluating for blank contamination. 
No validation action was taken for iron since all results reported were greater than 
the action level. 

Notes . 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for iron and ieid were 
less than the 90% quality control limits. However, validation action was not warranted since all 
results reported for iron and lead were greater than 2x the CRDL. 

Sample S41 SSO210006 was analyzed at a 2x dilution for cadmium, iron and lead. 

Samples S41SS0250006 and S4lSSO310006 were analyzed at a 5x dilution for cadmium, iron 
and lead. 

Sample S41SSO260006 was analyzed at a 2x dilution for cadmium and iron and a 10x dilution for 
lead. 

Sample S41 SSO270006 was analyzed at a 2x dilution for lead. 

The laboratory has a preparation factor of 191200 mL. 

Executive Summary 

Laboratory Performance: Iron was found in the laboratory blanks. 

Other Factors Affecting Data Quality: None. 
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The data for these analyses were reviewed with reference to the “National Functional Guidelines . 
for Inorganic Data Validation”, April 1993 Revision as amended for use within USEPA Region III, 
and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance 
Guide” (NFESC 2196). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Quality Assurance Ofker 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE . 

Pm-118-109 

G. LATULIPPE DATE: 

TERRI L. SOLOMON COPIES: 

NOVEMBER 12,1999 

DV FILE 

ORGANIC DATA VALIDATION -PESTICIDES ! PCBs 
CT0 245NSWC INDIAN HEAD, MARYLAND 
SDG - IH007 

2OISolidsl 

s41ss0170006 S41ss0170106 S41 SSOl80068 S41SS0180166 
S41ss0210006 S41ss0220006 S41ss0220106 541 ss0230006 
S41 SSO230166 s41 SSO240066 S41 SSO240106 s41 ss0250066 
S41 SSO260008 S41 SSO270006 S41 SSO270106 S41SSO280066 
s41 ss0300006 s41 ss0300105 S41ss0310006 S41 SSO320006 

Overview 

The sample set for CT0 245, NSWC Indian Head, SDG IH007 consists of twenty (20) solid environmental samples. All 
samples were analyzed for Target Compound List (TCL) pesticides and polychlorinated biphenyis (PCBs). No field 
duplicate pairs were included within this SDG. 

The samples were collected by Tetra Tech NUS on September 30 and October 1, 1999 and analyzed by Quanterra 
Laboratories under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) 
criteria. All pesticide I PCB analyses were conducted using Contract Laboratory (CLP) Statemelnt of Work (SOW) 
ILM03.1 analytical and reporting protocols. 

Summary 

All analytes were successfulfy analyzed with the exception of those designated, ‘R”. The findings offered in this report are 
based upon a general review of all available data including data completeness; holding times, initial I continuing 
calibration data, laboratory method blanks, surrogate spike recoveries and detection limits. 

Areas of concern with respect to data quality are listed below. 
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Maior Problems 

. The following percent differences (%Ds) between columns for the pesticide analyses were > 100% quality control 
limit. Positive results were qualified as rejected, ‘R”. 

Samole 
S41SSOl70006 

S41ss0170106 

S41 SSO180006 
S41SSO180108 

* S41ss0210066 
S41ss0220006 

S41 ss0220108 
S41 SSO230006 
S41SSO230186 

S41 SSO240008 

S41SSO250006 

St1 SSO270006 

S41 SSO270108 
s41 ss0300106 

S41ss0310006 

S41 SSO320006 

Minor Problems 

COfIIDOUIId 
Endrin 
Endosulfan sulfate 
Methoxychlor 
Endrin ketone 
Aldrin 
Endrin 
4,4’-DDD 
4,4’-DDT 
Methoxychlor 
Endrin ketone 
Endrin aldehyde 
Endrin 
4,4’-DDT 
Endrin aldehyde 
Endrin 
Endrin 
Endrin ketone 
Endrin aldehyde 
Aldrin 
Endrin 
Endrin aldehyde 
4,4’-DDT 
Endrin aldehyde 
4,4’-DDT 
Endrinaldehyde 
4,4’-DDD 
Methoxychlor 
Endrin ketone 
4,4’-DDT 
4,4’-DDT 
4,4’-DDD 
Methoxychlor 
Endrin ketone 
alpha-Chlordane 
gamma-Chlordane 
4,4’-DDT 
Endrin ketone 
Endrin aldehyde 
Methoxychlor 

%D 
779.3 
271.4 
844.4 
999.9 
230.4 
813.0 
999.9 
999.9 
677.8 
999.9 
166.7 
694.9 
144.4 
426.3 
999.9 
757.1 
999.9 
999.9 
136.8 
427.8 
555.2 
300.0 
195.4 
308.2 
999.9 
257.1 
995.2 
300.0 
125.0 
225.6 
292.8 
860.0 
214.3 
102.6 
768.4 
761.1 
233.3 
500.0 
999.9 

. The seven day holding time for the pesticide I PCB analyses was marginally exceeded affecting the original and re- 
extraction of samples S4lSSO170006, S4lSSO170106, S41SS0180006, S41SS0180106, S41SS0210066, 
S41SSO220006, S41SSO220166, S4lSSO230066, S41SSO230106, S41SSO240068, S41SSO240166 and 
S41SSO250006 . The positive results and nondetects reported in the affected samples were qualified as estimated, 
“J” and ‘UJ”, respectively 
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l The following percent differences (%Ds) between columns for the pesticide analyses were > 25% quality control but < 
100%. The %Ds between columns for the PCB a’naiyses were > 25% quality control limit. Positive results were 
qualified as estimated, ‘J”. The direction of bias could not be determined. 

Sample 
S41ss0170006 
!941ss0170106 

S41 SSO180006 

S41ss0210006 

541 ss0220006 
s41 ss0220108 

S41 SSO230006 

541 SSO230106 

S41 SSO240006 
S41 SSO250006 
S41 SSO260066 

S41 SSO270006 
S41 SSO270106 
S41 SSO280006 

S41 ss0300006 
S41 ss0300108 

S41 SSO320066 

COmDOUId 
Endosulfan II 
Endosulfan II 
Endosulfan sulfate 
Dieldrin 
Endosulfan II 
Endosulfan sulfate 
Endrin aldehyde 
Dieldrin 
Endosulfan II 
Endrin aldehyde 
Endosulfan II 
Endrin 
Endosulfan II 
4,4’-DDT 
Endnn ketone 
Aroclor-1260 
Endosulfan II 
4,4’-DDD 
4/l’-DDT 
Endrin aldehyde 
Aroclor-1260 
Aldrin 
Endrin ketone 
Endosulfan II 
Endosulfan II 
Dieldrin 
Endrin aldehyde 
Endrin aldehyde 
Endrin ketone 
Endrin aldehyde 
Aroclor-1254 
4,4’-DDT 
Endrin aldehyde 
Dieldrin 
4,4’-DDT 
alpha-Chlordane 

%D 
54.2 
59.1 
63.6 
52.9 
69.2 
90.0 
90.5 
62.1 
58.3 
40.0 
34.8 
57.1 
75.0 
78.6 
36.7 
52.8 
33.3 
64.2 
39.1 
69.1 
91.7 
28.6 
96.4 
44.8 
35.7 
70.0 
34.0 
37.5 
88.0 
55.0 
77.4 
78.0 
28.6 
84.6 
78.6 
27.4 

l Positive results below the Contract Required Detection Limit (CRQL) were qualified as estimated,’ “J”,’ due to 
uncertainty near the detection limit. The direction of bias cannot be determined. 

Several surrogate recoveries were c 10% quality control limit due to sample dilutions. No validation actions were 
warranted. 
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The original Form I for sample S4lSSO300006 did not contain a result for Toxaphene. The laboratory was contacted and 
the Form I was resubmitted. 

Positive results for Aroclor-1260, Endosulfan II and Endrin aldehyde exceeded the linear calibration range of the 
instrument for sample S41SSO170006. The sample was reanalyzed at a 50X dilution. The original data, with the 
exception of the results for the aforementioned compounds were used in validation. The diluted results for Aroclor-1260, 
Endosulfan II and Endrin aldehyde were transposed over the undiluted results and used in validation. 

The positive result for Aroclor-1260 exceeded the linear calibration range of the instrument for sample S41SSO170166. 
The sample was reanalyzed at a 20X dilution. The original data, with the exception of the result for the aforementioned 
compound was used in validation. The diluted result for Aroclor-1260 was transposed over the undiluted result and used 
in. validation. 

The positive result for Aroclor-1260 exceeded the linear calibration range of the instrument for sample S4lSSO210006. 
The sample was reanalyzed at a 50X dilution. The original data, with the exception of the result for the aforementioned 
compound was used in validation. The diluted result for Aroclor-1260 was transposed over the undiluted result and used 
in validation. 

Positive results for Aroclor-1260 and Endrin aldehyde exceeded the linear calibration range of the instrument for samples 
S41SSO220006 and S4lSSO260006. The samples were reanalyzed at a 100X dilution. The original data, with the 
exception of the results for the aforementioned compounds were used in validation. The diluted results for Aroclor-1260 
and Endrin aldehyde were transposed over the undiluted results and used in validation. 

Positive results for Aroclor-1260, Endosulfan II and Endrin aldehyde exceeded the linear calibration range of the 
instrument for sample S4lSSO270006. The sample was reanalyzed at a 20X dilution. The original data, with the 
exception of the results for the aforementioned compounds were used in validation. The diluted results for Anxzlor-1260, 
Endosulfan II and Endrin aldehyde were transposed over the undiluted results and used in validation. 

Positive results for Aroclor-1260, 4,4’-DDT and Endrin aldehyde exceeded the linear calibration range of the instrument 
for sample S41SSO300106. The sample was reanalyzed at a 20X dilution. The original data, with the exception of the 
results for the aforementioned compounds were used in validation. The diluted results for Aroclor-1260, 4,4’-DDT and 
Endrin aldehyde were transposed over the undiluted results and used in validation. 

Positive results for Aroclor-1260 and Endrin aldehyde exceeded the linear calibration range of the instrument for sample 
S41SSO320006. The sample was reanalyzed at a 200X dilution. The original data, with the exception of the results for 
the aforementioned compounds were used in validation. The diluted results for Aroclor-1260 and Endrin aldehyde were 
transposed over the undiluted results and used in validation. 

Executive Summary 

Laboratory Performance: Many %Ds between columns for the pesticide I PCB analyses were greater than the 25% and. 
100% quality control limits. The seven day holding time for the pesticide I PCB analyses was marginally exceeded 
affecting several samples. 

Other Factors Affecting Data Quality: Positive results below the CRCkwere qualified as estimated. 
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The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data Validation 
(9/94) as modified by Region Ill, and the NFESC document entitled “Navy Installation Restoration Laboratory Quality 
Assurance Guide ” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Terri L. Solomon 
Chemist 

h A. Samchuck 
Quality Assurance Cfficer 

Attachments: 

:: 
3. 

Appendix A - Qualified Analytical Results 
Appendix B - Results as reported by the Laboratory 
Appendix C - Support Documentation. 



DATA QUALIFIER TABLE: 

u - Value is a nondetect as reported by the laboratory. 

J - Positive result is considered estimated as a result of validation noncompliances. 

UJ - Nondetected result is considered estimated as a result of validation noncompliances. 

R - Positive result is considered rejected as a result of severe validation noncompliances. 



Qualifier Codes: 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

P 

Q 

R 
,+ -.. 

S 
T 

U 

V 

W 

X 
Y 

= Lab Blank Contamination 

= Field Blank Contamination 

= Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Nonwmplian- 

= MS/MSD Noncompliance 

= LCSlLCSD Noncompliance 

= Lab Duplicate Imprecision 

= Field Duplicate Imprecision 

= Holding Time Exceedance 

? ICP Serial Dilution Noncompliance 

= GFAAPDS-GFAA MSA’s rc 0.995 

= ICP Interference - include ICSAB O/b R’s 

= Instrument Calibration Range Exceedance 

= Sample Preservation 

= Internal Standard Noncompliance 

= Poor Instrument Performance (i.e., base-time drifting) 

= Uncertainty near detection limit (< 2 x IDL for inorganics and *CRQL for Organis) 

= Other problems (can encompass a number of issues) 

= Surrogates Recovery Noncompliance 

= PesticidelPCB Resolution 

= % Breakdown Noncompliance for DDT and Endrin 
= Pest/PCB DW between columns for positive results 

= Non-linear calibrations, tuning r c 0.995 (correlation coefficient) 

= EMPC resutt 

= Signal to noise response drop 
= % Solid content is less than 30% 

. 



0 Ii 
TO : 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

PITT-1 1-9-l 72 

G. LATULIPPE DATE: DECEMBER 16,1999 

GRETCHEN A. PHIPPS COPIES: DV FILE 

INORGANIC DATA VALIDATION SELECT METALS 
CT0 245- NSWC INDIAN HEAD, MARYLAND 
SAMPLE DELIVERY GROUP SDG - IHOO8 

l/Aqueous/ 

S41 RB0060001 

1 S/Soils/ 

S41SSO280106 
S41 ss0330006 
s41ss0340106 
S41 SSO360006 
S41ss0370106 
s41 ss0390006 
S4lSSDUP007 

s41 ss0290006 !341ss0290106 
S41ss0330106 541 ss0340006 
s41 ss0350006 s41 ss0350106 
S4lSSO360106 541 ss0370006 
S41 SSO380006 S41SSO380106 
S4lSSDUPOOB S41ssDuPoo6 

Overview 

The sample set for SDG IH008, NSWC Indian Head, consists of nineteen (lg) soil environmental 
samples and one (1) rinsate blank (S41RB0060001). Two (2) field duplicate pairs 
(S41SSO340006 I S4lSSDUPOO6 and S41SSO38006 I S41SSDUP007) were included within this 
SDG. 

Ail samples were analyzed for arsenic, cadmium, iron and lead. The samples were collected by 
Tetra Tech NUS on Qctober 1, 1999 and analyzed by Quanterra Laboratories under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance I Quality Control (QAKIC) 
criteria. Metals analyses were conducted using Contract Laboratory Proglram (CLP) 
methodologies. 

Summary 

All analytes were successfully analyzed. The findings offered in this report are based upon a 
limited review of the following data including data completeness, holding times, calibration data, 
laboratory method/preparation blanks, field duplicate results, detection limits and analyte 
quantitation. 
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All metals analyses, with the exception of Mercury, were conducted using Inductively Coupled 
Plasma (ICP) methodologies. Mercury analyses were conducted using cold vapor AA. 

Areas of concern with respect to data quality are listed below. 

Maior Problems - None. 

Minor Problems 

l The following contaminants were detected in the laboratory method / preparation blanks at the 
following maximum concentrations : 

SamplesAffected: All 

Maximum Action 
Analvte Concentration w 
Cadmium 0.27pgIL 0.27 mgikg 
Iron 29.6uglL 29.6 mglkg 
Lead(‘) 0.47 mglkg 2.36 mglkg 

(1) Maximum concentration found in a soil preparation blank. 
. 

An action level of 5x the maximum contaminant level has been used to evaluate sample 
data for blank contamination. Sample aliquot, percent solids and dilution factors were 
taken into consideration when evaluating for blank contamination. Positive results c the 
action level for cadmium were qualified, “B”, as a result of blank contamination. It should 
be noted that field quality control blanks are not qualified for laboratory or field blank 
contamination. 

l Field duplicate imprecision (>50%) was noted for cadmium and lead affecting the soil 
samples. The positive results reported for lead in the affected samples were qualified as 
estimated, ‘J”. The direction of bias could not be determined. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (OhRs) for iron and lead were 
outside the 90-110% quality control limit. However, no validation actions were required as the 
results for iron and lead were greater than 2X CRDL. 

A comparison of field duplicate pairs (S41SSO340006 I S41SSDUP006 and S41SSO36006 I 
S4lSSDUP007) is included in Appendix C. 

Field duplicate sample S41SSDUP005 was included within this SDG. However, the original 
samples (S41SSO26006) was not included within the SDG. I 

Executive Summary 
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Laboratory Performance: Several analytes were present in the laboratory method I preparation 
blanks. 

Other Factors Affecting Data Quality: Field duplicate imprecision was noted for cadmium and ’ 
lead affecting the soil matrix. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Data Validation”, April 1993 Revision as amended for use within USEPA Region Ill, 
and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance 
Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in thxESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Joseph A Samchuck 
Quality Assurance Qf6cer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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Data Qualifier Kev: 

u - Value is a nondetect as reported by the laboratory. 

B - Positive result is considered to be an artifact of blank 
contamination and should not be considered present. 

J* - Positive result is considered estimated, ‘J”. as a result of validation 
noncompliances. 



. 

0 ITt 
TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE . 

PIT-l. 128069 

GEORGE LATULIPPE DATE: DECEMBER 16,1999 

SEAN NIXON COPIES: DV FILE 

ORGANIC DATA VALIDATION - PESTICIDESIPCBS 
CT0 245 NSWC INDIAN HEAD, MARYLAND 
SDG - IH008 

i 9/soiid 
S4lSSO280106 
S41ss0330106 
S41 SSO350106 
s41 ss0370106 
S41 SSDUPO05 

S41 SSO290006 
s41 ss0340006 
S41 SSO360006 
541 SSO380006 
S41 SSDUPOO6 

S4lSSO290106 
S41ss0340106 
S4lSSO360106 
S41 SSO380106 
S41SSDUP007 

S41sSo33ooO6 
s41 SSO350006 
S41sS0370006 
s41 SSO390006 

l/Aqueous 
S41RB0060001 

Overview 

The Sample Delivery Group (SDG) for CT0 245 NSWC Indian Head, Maryland SDG IH008, consists of nineteen 
(19) solid environmental samples and one (1) aqueous rinse blank. Two field duplicate pairs, samples 
S41SS034006/S41SSDUPOO6 and S41SS038006/S41SSDUP007, were included in this SDG. The field 
duplicate sample S41SSDUP006 was included in this SDG, but its corresponding original sample was included 
in another SDG. 

All of the soil samples were analyzed for Target Compound List (TCL) pesticide/PCBs. The rinse blank was 
analyzed for Low Concentration TCL pesticide/PCBs. The samples were collected by Tetna Tech NUS on 
October 1, 1999 and analyzed by Quanterra - Pittsburgh under Naval Facilities Engineerlng Service Center 
(NFESC) Quality Assurance/Quality Control (QA/QC) criteria. The pestlcide/PCB analyses were conducted 
according to Contract Laboratory Procedure (CLP) OLM03.1 for soils, and CLP OLC02.1 for the rinse blank. 

Summary 

All analytes were successfully analyzed with the exception of those compounds that were rejected. The findings 
offered in this report were based upon a limited review of data including data completeness, holding times, 
calibration data, laboratory and field quality control blank results, surrogate spike recoveries, field duplicate 
results, compound identification and quantification, and detection limits. 

Areas of concern with respect to data quality are listed below. 
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PITT-1 2-g-069 

MAJOR PROBLEMS 

PesticideslPCBs 

. The following samples contained positive results for the following compounds which were qualified as rejected, 
R, for gross analytical imprecision (Percent Difference between columns greater than 100%). 

Sample Rejected Compounds 

S41SSO280106: 
S41 SSO290006: 
S4 1 SSO290106: 
S41 SSO330006: 
‘641SS0330106: 
S4 I SSO340006: 
s41 ss0350006: 
S41SSO350106: 
S41 SSO360006: 
S41 SSO370006: 
s4 1 ss0380008: 
S41SSO380106: 
s41 SSO390006: 
S4lSSDUP005: 
S41SSDUP006: 
S41SSDUPOO7: 

Endrin aldehyde 
4,4’-DDT, Endrin aldehyde 
Endrin aldehyde 
Endrin aldehyde, .4,4’-DDD, 4,4-DDE, Endosulfan sulfate, Endrin, Methoxychlor 
Endrin aldehyde, Aldrin, Endrin ketone, 
Endosulfan II 
4,4’-DDD, Endrin, gamma-Chlordane 
4,4’-DDD, 4,4’-DDT, Endrin aldehyde 
Endrin aldehyde 
Endrin. Endosulfan sulfate 
Dieldrin, Endrin 
4,4’-DDT, Endosulfan sulfate, Endrin, Endrin aldehyde and ketone, Methoxychlor 
4,4-DDE, Endosulfan sulfate, Endrin. Methoxvchlor 
4,4’-DDD,’ Endrin 
Endosulfan II 
4,4’-DDD, Dieldrin, Endrin 

MINOR PROBLEMS 

PesticideslPCBs 

. All of the soil samples were extracted 3 days in exceedance of the seven day holding time. The positive and 
nondetected results were qualified as estimated, J and UJ, in all of the soil samples. 

NOTES 

Positive results reported below the Contract Required Quantitation Limits were qualified as estimated, J. 

Several samples required dilutions because of high concentrations of target analytes and elevated detection limits 
were reported for the nondetected results. 

Several positive results in several samples were qualified as estimated, J, for Percent Differences (%Ds) above the 
25% quality control limit 

GC-MS confirmation was performed for the positive results of Aroclor 1260 in samples S41SSO33006, 
S4lSSO350006, S41SSO380006, S4lSSO390006, and S41SSDUPOO7. 



MEMO TO: G. LATULIPPE 
DATE: DECEMBER 16,1999 PAGE 3 

PITT-I 2-9-969 

Executive Summary 

Laboratory Performance: Positive results for several compounds were rejected for gross analytlical imprecision. 
All of the soil samples were extracted in exceedance of the 7 day holding time. 

Other Factors Affecting Date Quality: None. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines for Organic Data 
Validation”, September 1996 Revision as amended for use within USEPA Region Ill, and the NFESC document 
entitled “Navy Installation Restoration Laboratory Quality Assurance Guide ” (NFESC 2196). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified 
in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Environmental Scientist 
Tetra Tech NUS 

Data Validation Quality Assurance Officer 
Tetra Tech NUS 

Attachments: 

1. Appendix A - Qualified Analytical Resutts 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



DATA QUALIFIER TABLE: 

u - Value is a nondetected result as reported by the laboratory. 

UJ - Nondetected result is considered estimated as a result of various technical noncompliances. 

J - Positive result is considered estimated as a result of various technical noncompliances. 

R - Positive result is rejected for gross technical noncompliances. 
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TO: 

FROM: 

SUBJECT: 

G. LATULIPPE 

JENNIFER MALLE COPIES: DV FILE 

INORGANIC DATA VALIDATION -ARSENIC, CADMIUM, IRON AND LEAD 
CT0 245- NSWC INDIAN HEAD, MARYLAND 
SAMPLE DELIVERY GROUP SDG - IH009 

SAMPLES: 3ISoiW . 

S41SSO39016 S41 SSO400006 S41SSO400106 . 

. 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

PITT-1 1-9-l 02 

DATE: NOVEMBER 23,1999 

The sample set for SDG IH009, NSWC Jndian Head, consists of three (3) soil environmental 
samples. No field duplicate pairs were included within this SDG. 

All samples were analyzed for selected metals including arsenic, cadmium, iron and lead. Th.e 
samples were collected by Tetra Tech NUS on October 1, 1999 and analyzed by Quanterra 
Laboratories under Naval Facilities Engineering Service Center (NFESC) Quality Assurance I 
Quality Control (QAIQC) criteria. Arsenic, cadmium, iron and lead analyses were condlucted 
under CLP method ILM04.0. 

Summary 

All analytes were successfully analyzed. The findings offered in this report are based upon a 
general review of all available data including data completeness, holding times, calibration data, 
laboratory method/ preparation/ blanks, detection limits and analyte quantitation. 

Areas of concern with respect to data quality are listed below. 

Maior Problems 

None 



MEMO TO: G. LATULIPPE - PAGE 2 PITT-1 l-9-102 
DATE: NOVEMBER 23,1999 

Minor Problems 

. The following contaminant was detected in the laboratory blanks at the following maximum 
concentration : 

Samples Affected: All 

Analvte 
Iron 

Maximum 
Concentration 
44.7 uglL 

Action 
Level (soil) 
44.7 mglkg 

An action level of 5x the maximum contaminant level has been used to evaluate 
sample data for blank contamination. Sample aliquot, percent solids and dilution 
factors were taken into consideration when evaluating for blank contamination. 
No validation action was taken for iron since all results reported were greater than 
the action level. 

The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for iron was less than the 
90% quality control limits. However, validation action was not warranted since all results were 
positive and greater than 2x the CRDL. 

The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for lead was less than the 
90% quality control limits. However, no validation action was required as no samples from this 
SDG were bracketed. 

The laboratory has a preparation factor of lg/200 mL. 

Executive Summarv 

Laboratory Performance: Iron was found in the laboratory blanks. 

Other Factors Affecting Data Quality: None 
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MEMO TO: G. LATULIPPE - PAGE 3 PITT-i ‘I -9-102 
DATE: NOVEMBER 23,1999 

The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Data Validation”, April 1993 Revision as amended for use within USEPA Region III, 
and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance 
Guide” (NFESC 2196). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (C!APP).” 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 



TO: 

FROM: 

SUBJECT: 

G. LATULIPPE 

TERRI L. SOLOMON 

ORGANIC DATA VALIDATION -PESTICIDES I PCBs 
CT0 245NSWC INDIAN HEAD, MARYLAND 
SDG - IH009 

SAMPLES: B/Solids/ 

S41 ss0390106 s41 ss0400006 s41ss0400106 

Overview 

Tetra Tech NUS INTERNAL 

DATE: 

COPIES: 

CORRESPONDENCE: 

Pi-IT-1 1-9-l 21 

NOVEMBER %,I999 

DV FILE 

The sample set for CT0 245, NSWC Indian Head, SDG IH009 consists of three (3) solid environmental samples. All 
samples were analyzed for Target Compound List (TCL) pesticides and polychlorinated biphenyls (PCBs). No field 
duplicate pairs were included within this SDG. 

The samples were collected by Tetra Tech NUS on October 1,1999 and analyzed by Quanterra Laboratories under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAKX) criteria. All pesticide I PCB 
analyses were conducted using Contract Laboratory (CLP) Statement of Work (SOW) ILM03.1 analytical and reporting 
protocols. 

Summan, 

All analytes were successfully analyzed with the exception of those designated, “R”. The findings offered in this report are 
based upon a general review of all available data including data completeness, holding times, initial I continuing 
calibration data, laboratory method blanks, surrogate spike recoveries and detection limits. 

Areas of concern with respect to data quality are listed below. 

Maior Problems 

l The following percent differences’ (%Ds) between columns for the pesticide analyses were :> 100% quality control 
limit. Positive results were qualifed as rejected, “R”. 

Sample 
!341 ss0390106 
s41 ss0400006 

s41ss0400106 

Compound %D 
Endosulfan II 112.5 
Endosulfan II 114.3 
Endrin ketone 566.7 
Endrin aldehyde 210.7 
Endrin aldehyde 240.0 



MEMO TO: G. LATULIPPE Pm-11-9-121 
DATE: NOVEMBER 15,1999 - PAGE 2 

Minor Problems 

. The seven day holding time for the pesticide / PCB analyses was marginally exceeded affecting all samples. The 
positive results and nondetects reported in the affected samples were qualified as estimated, “J” and ‘UJ”, 
respectively. 

. The following percent differences (%Ds) between columns for the pesticide analyses were :, 25% quality control but c 
100%. Positive results were qualified as estimated, ‘J”. The direction of bias could not be determined. 

Sample Comoound %D 
S41 SSO390106 4,4’-DDT 65.4 
S41 SSO400006 4,4’-DDT 63.6 
S41SSO400106 4,4’-DDT 68.0 

Notes - None. 

Laboratory Performance: Many %Ds between columns for the pesticide analyses were greater than the 25% and 100% 
quality control limits. The seven day holding time for the pesticide I PCB analyses was marginally ekceedec! affecting 
several samples. 

Other Factors Affecting Data Quality: None. 
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MEMO TO: G. LATULIPPE PI-l-r-11-g-121 
‘ DATE: NOVEMBER l&l999 - PAGE 3 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data Validation 
(g/94) as modified by Region Ill, and the NFESC document entitled “Navy Installation Restoration Laboratory Quality 
Assurance Guide ” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Y 

\ 

Tetra fech NUS 
Terri L. Solomon 
Chemist 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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DATA QUALIFIER TABLE: 

u - Value is a nondetect as reported by the laboratory. 

J - Positive result is considered estimated as a result of validation noncompliances. 

UJ - Nondetected result is considered estimated as a result of validation noncompliances. 

R - Positive result is considered rejected as a resuft of severe validation noncompliances. 
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PRELIMINARY REMEDIATION GOALS CALCULATIONS 



APPENDIX G.l 
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PRELIMINARY REMEDIATION GOAL SPREADSHEETS 
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Appendix Table A 
Preliminary Remediation Goals Based on Remedial Investigation Methodology - Full Time Employee 
Site 41 - Scrapyard 
IHDIV - NSWC, Indian Head, Maryland 

I 
--.. 

Chemical of Concern - EPA Region 3 
lndusbial 
PRG 

EPA Region 9 
Industrial 
PRG 

Maximum Exposure Hazard PRG: PRG: PRG: Cancer PRO: PRG: PRG: - 
Concentration Point index Target HI= -Target HI= Target Hi= Risk Target CR= Target CR= Target CR= 

Concentration 0.2 1 3 Estimate l.OE-09 1 .OE-05 l.OE-04 
(Wk4 

Arsenic 
Cadmlum 
Chromium (1) 
Arocior 1280 
Benzo(a)pyrene 
Dlbenzo(ah)anthr 

3.8 2.7 328 144 1.2 1:5rz+01 1.3E+O2 3.8E+02 I .9E-04 7.8E-01 7.8E+OO 7.8E+Ol 
2000 810 45.81 45.6 0.4 2.1E+Ol l.lE+O2 3.2E+02 1 8E-08 3.OE+93 3.OE+O4 3.OE+05 

8100/3,100,000 94/4!ig/199,000 88.2 / 54.8 0.6 2.OEtOl 9.9E+M 3.OE+02 I .2E-O7 4.8E+O2 4.6E+03 -48E+O4 
2.9 1 1801 180 NT NA NA NA 4.5E-04 4.OE-01 4.OE+OO 4.OE+Ol 

0.78 0.29 21 2 NT NA NA NA 5.lE-08 3.9E.al 39FtOO 3 BFtnl 
t .~- ..i -.-- -.-- -.-- -. I I I 1 -., I I I I --t- 

-..- -- -.-- -. -.-- -- -.-- -. 
racene I 0.781 0.291 0.85 1 0.571 INT INA INA INA 1 1.5E-OfS 3.9EOiI 3.9EtOOk 3.9EtOi I 

I I 
NT - No toxlcfty criteria available 
NA - Not applicable because no toxicity criteria available 
HI - Hazard index 

1 CR - Cancer Risk 
RBC - Risk-based mnentration 
PRG - Preliminary Remediation Goal 

1) Region 9 PRGs presented assume hex chrome only. a mixture of tri and hex ch rome (I:6 ratio of Cr 6 to Cr 3) and trivalent chrome only, respectively. The Region 3 RBCs presented assur ne hex chrome 
only and trivalent chrome only, respectively. 

--- I 
-I-- l I I I 

I I / I I I I I 



1 
Appendix Table B 1 
Preliminary Remediation Goals Based on Remedial Investigation Methodology - Maintenance Worker 

--r 
.____ 

Site 41 - Scrapyard 
IHDN - NSWC, lndlan Head, Maryland 

PRG: PRG: PRG: Cancer PRG: PRG: PRG: 
Target HI= Target HI= Target HI= Risk Target CR= Target CR= Target CR= 

05 I ? Cr*im.,ts 4 nEnl 4 IlEJx 4 nLn.4 

Arsenic 3.8 2.1 328 144 0.1 2.lE+02 l.OE+OJ 3.lE+03 2.22E-05 ME+00 ME+01 ME+02 __--- Cadmium 2000 810 45.6 45.6 0.1 1.8E+02 8.9E+02 2.7E+03 1.83E-09 2.5E+M 2SE+O5 2.5E+06 
Chromium (1) 6100/3,100,000 6.wsO/100,000 88.2 54.8 0.1 1.7Et02 8.3E+02 2.5E+03 1.43E-08 3.8E+03 3.8E+04 3.8E+05 
Aroclor 1260 2.9 4 160 180 NT NA NA NA 5.40E-05 3.3E+OO 3.3EtOl 3.3E+02 

- Benzo(a)pyrene 0.78 0.29 2 2 NT NA NA NA 6.12E-07 3.3E+OO -3.3E+Ol 3.3Et02 
Dibenz(a,h)anthracene 0.78 0.29 1.75E-07 3.3E+OO 3.3E+Ol 3.3E+02 

I --I- I I 
NT-No toxicity criteria availabll e 
. . . . . . ..---.- Lm.m _... NA - NOI appllcaole ~ecausa no toxicity Criteria available 
HI - Hazard index 
CR-Cancer Risk 

- -___- .-....-. ~-- 
--- 

RBC - Risk-based conentration 
PRG - Preliminary Remediation Goal 

1 
1) Region 9 PRGs presented assume hex chrome only, a mixture of tri and hex chrome (I:6 ratio of Cr 6 to Cr 3), and trivalent chrome only, respectively. The &ion 3 RBCs presented assume hex 
only and trivalent chrome only, respectively. 

I I I I 



Appendix Table C 
Preliminary Remedlatlon Goals Based on Remedial Investigation Methodology - Construcgon Worker 
Site 41- Scrapyard 1 
IHDIV - NSWC, Indian Head, Maryland 

I I I I 

___~-- -. -.---- 

____ .- 

Chemical of Concern EPA Region 3 EPA Region 9 
Industrial lndustrlal 
PRO PRG 
OWW OwW 

Maximum Exposure Hazard PRG: PRG: PRG: Cancer PRG: PRG: PRG: 
Concentration Point - Index Target HI= Target HI= Target HI= Risk - Target CR= Target CR= Target CR= 

Concentration 0.2 1 3 Estimate l.OE-66 1 .OE-05 1 .OE-04 

Owk-0 WWW owb) owml) OTVMI) _ ____ OwW OwW OwW 

Arsenic 3.8 2.7 326 328 6.4 l.OE+Ol 5.lE+Ol 15E+02 4.3E-05 7.7E+60 7.7E+Ol 7.7E+02 -__ 
Cadmium 2000 810 45.6 8.59 0.1 1.4E+Ol 6.9E+Ol 2.lE+02 1.5E-08 5.7E+62 5.7E+03 57E+O4 - ..__ 
Chromium (1) 6100/3,166,000 64/450/100,000 68.2 31.8 0.4 1.7E+Ol 8.4E+Ol 2.5E+02 3.6E-07 8.7E+61 8.7E+02 8.7E+03 
Aroclor 1260 2.9 1 180 180 NT NA NA NA --3.7E-05 4.8E+69 4.8EtOl 4.8E+02 
Benxo(a)pyrene 0.78 0.29 2 0.509 NT NA NA NA 2.2E-07 2.3E+60 ----- 2.3E+Ol 2.3Et02 
Dibenr(a,h)anthracene 0.78 0.29 0.85 0.299 NT NA NA NA 1.3E-07 2.3E+60 2.3EtOl 2.3E+02 - 

I I I I I I I I 
NT - No toxicity crlterfa available 1 ~~ I I 
-&I - Not applicable because no toxicity ti Iberia available T 
HI - Hazard Index 1 CD C^..-. c%):^L I I I I I I 



APPENDIX G.2 

EXAMPLE CALCULATIONS 
FOR 

PRELIMINARY REMEDIATION GOALS 



TETRA TECH NUS, INC. 

CLIENT 

CALCULATION WORKSHEET 

JOB NUMBER 

PAGE / OF 



Table K-3.3.1 

Estimated RME Cancer Risks and Nancaninogenic Hazard Indices - Surface Soil 
Site 41 - Scrap Yard 

IHDIV - NSWC, Indian Head, Maryland 





Table K-3.3.2 

Estimated CTE Cancer Risks and Noncarclnogenlc Hazard lndlces -Surface Sol1 
Site 41 -Scrap Yard 

IHDIV - NSWC, Indian Head, Maryland 



Table K-3.3.2 

Estimated CTE Cancer Risks and Noncarcinogenlc Hazard Indices -Surface Soil 
Site 41 -Scrap Yard 

IHDIV - NSWC, Indian Head, Maryland 



ci 
Table K-3.3.3 

Estimated RME Cancer Risks and Noncarclnogenic Hazard Indices -All Soils 
Site 41 - Scrap Yard 

IHDIV - NSWC, lndlan Head, Maryland 



Table K-3.3.3 

Estimated RME Cancer Risks and Noncarcinogenic Hazard Indices -All Soils 
Site 41 -Scrap Yard 

IHDIV - NSWC, Indian Head, Maryland 

Noba: 



Table K-3.3.4 

Estlmated CTE Cancer Rlsks and Noncarcinogenic Hazard Indices -All Solls 
Slte 41 - Scrap Yard 

IHDIV - NSWC, Indian Head, Maryland 



Table K-3.3.4 

Estlmated CTE Cancer Risks and Noncarclnogenlc Hazard Indices -All Soils 
Site 41 - Scrap Yard 

IHDIV - NSWC, Indian Head, Maryland 



APPENDIX G.3 

PRELIMINARY REiilEDlATlON GOAL 
FOR 

LEAD IN SOILS 



TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE OF 

._-.-- . . --...-. - ___. -...-.~ 



APPENDIX G.4 

PRELIMINARY REMEDIATION GOALS 
DEVELOPED PER NEW DERMAL GUIDANCE 



TETRA TECH NUS, INC. CALCULATION WORKSHEET PACF m= 



TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE OF 

CLIENT 

flWC -Bdiad I&J- CJOdqr 
JOB NUMBER 

. iM h.kWJ 4m &al& ATwfrf , 
Jhnal (GTlLi&CC 

DRAWING NUMBER 

APPROVED BY DATE 



/ 

30 39Vd 
.LZKiHSJIlIOM NOLLVTlXV3 ‘3NI ‘SI1N HXLL Vl&IXL 



TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE OF 

I- 

-. 
I& I I I 



.  .  

_, 

.1 

TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE OF 

JO6 NUMBER 

cs Q Cpab4v= sABS@Ef@Ebszti 
. 

.__-- - --~.. -..- i-. 

__.____ --... -~~ .- . . - 

__ __._ -.-..-_. .- 



TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE OF 





Volume I - General Factors 

Chapter 6 - Dermal 

t 

Activity 
ti&rdeners No. 2 

Table 6- 12. Geometnc Mean and Geometric Standard Deviations of 
Soil Adherence by Activity and Bodv Region (continued) 

Post-activity Dermal Soil Loadings tmgIcm2) 
Na Hands ,ArrlI.s k3 Faces 
7 0.18 0.054 0.022 0.047 

3.4 2.9 2.0 1.6 

Feet 

0.26 
-- 

I Rugby No. 1 8 0.40 0.27 0.36 0.059 
1.7 1.6 1.7 2.7 

Rugby No. 2 8 0.14 0.11 0.15 0.046 
1.4 1.6 1.6 1.4 

I Rugby No. 3 

Construction Workers “I 
fdtility Workers No. 1 

v tility Workers No. 2 

&quip. Operators No. 1 

/ 
L Equip. Operators No. 2 

-- -___..__. - .--. ----- 
Farmers No. 1 

Farmers No. 2 

Reed Gatherers 

Kids-in-mud No. 1 

Kids-in-mud No. 2 

_...__ 

5 0.32 0.20 
1.7 2.7 

6 0.27 0.30 
2.1 1.8 

4 0.26 0.089 0.10 
2.5 1.6 1.4 

4 0.32 
1.6 _-.--. _~-.- ---____ __--_ -. 

4 0.41 
1.6 

0.27 
1.4 

0.059 
3.2 

6 0.47 0.13 
1.4 2.2 

0.23 
1.7 

_ ,_. _-__ ---, _.---.. ------_-- 
0.0058 0.018 

2.7 1.4 

0.037 0.041 
3.9 3.0 

4 0.66 0.036 
1.8 2.1 

6 35 2.3 Q.: 

6 i.83 :.‘s 

0.16 0.63 
9.2 7.1 

9.5 
2.3 

a Number of subjects. 
Sources: Kissel et al.. 1996b: Holmes et al.. 1996 (submitted for publication). 

Exposure Factors Handbook Page 
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Volume I- General Factors 

Chapter 6 - Dennal 

Table 6-2. Surface Area of Adult Males in Square Meters 

Percentile 

Bodv onrt 5 10 15 25 50 75 85 

Total 1.66 1 .I2 1.76 I .82 I .94 2.01 2.14 

Heild 0.119 0.121 0.123 0.124 0.13OJ 0.135 0.138 
TNlllp 0.591 0.622 0.643 0.674 0.739 0.807 0.85 I 
Upper extremities 0.321 0.332 0.340 0.350 0.372 0.395 0.408 

AlRlS 0.24 1 0.252 0.259 0.270 0.291 0.3 14c 0.328’ 
Foresrms 0.106 0.11 I 0.115 0.121 0.131 J, 0.14F 0.151C 

Lower extremities 

Thighs 0.318 0.331 0.341 0.354 0.382 0.41 lC o.42gc 
Lower legs 0.218 0.226 0.232 0.240 0.256 0.272 0.282 

Feet 0.114 0.118 0.120 0.124 0.131 0.138 0.142 

a Standard error for the 5-95 percentile of each body putt. 
b Trunk includes neck. 
E Percentile estimates exceed the maximum measured values upon which the equations rue based. 
Source: U.S. EPA. 1985. 

90 95 S.E.a 

2.20 2.28 0.00374 

0.140 0 143 
0.883 o.935c 0.0118 
0.418 0.432’ 0.00101 
0.33p 0.354c 0.00387 
0.157 0. IW 0.0207 

0.0187 
0.00633 
0.0130 

0.443c o.463c 0.0149 
0.288 0.299 0.0149 
0.145 .o. 149 0.0147 

. 

Tnble 6-3. Surface Area of Adult Females in Square Meters 

Percentile 

Body pnrt 5 10 15 25 SO 75 85 90 95 SE.’ 

l-ofal I .4s I .49 I .53 I .58 1.64 1.82 1.91 1.98 2.09 0.00374 

HGld 0.1% 0.107 0.108 0.109 0.111 0.113 !lLY-.-.~~s 0.117 0.00678 
v-.-1.D nrlcu-a n un i?ClQ n 4wi n 279 t-l fit6 0 677 0.704 0.752 0 MC67 
1 rulkh “.-VT” “.*“I 

Upper extremities 0.260 0.265 
AJnl.5 0.210 
Hnttds 0.0730 

Lower extremities 0564 
MS 0:460 0.477 

Thighs 0.271 0.281 
Lower legs 0.186 0.192 

Feet 0.100 0.103 

V..,.” 

0.269 0.274 
“.d.S 

0.287 
0.214 0.217 0.221 __-_--- uYL-- 
0.0746 0.0757 0.0777 0.0817 -I- 
0.582 0.595 0.615 0.657 

0.488 0.507 
0.289 0.308 
0.197 0.204 
0.105 0.108 

-.--- -.--. 
0.301 0.311 0.318 

-.wO:2~~--_0,24?=- ^ 0.238’ 
o.oa68c 0 0903c 0.0927’ ___._I..-, _ ..A ,._,_. “..,B_. .-..-. - 
0.704 0.736 0.757 

0.546 0.592 0.623 0.645 
0.326 0.357 0.379 0.394 
0.218 0.233 0.243 0.249 
0.114 0.121 0.126 0.129 

0.329 
_ .!xa3E~-oL~ 

0.096fY 0 0172 .._._ -A.--- 
0.7% 0.00633 
0.683c 
0.421’ 
0.261 
0.134 . 

0.0130 
0.0149 
&nlAo 

“I . . 

2 0147 

I Standard error for the 5-95 percentile of each body part. 
b Trunk includes neck. 
E Percentile estimates exceed the maximum measured values upon which the equations am based. 
Source: U.S. EPA. 1985. 

, 
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ADULT . 

Rody Pml 

rota1 

PIlce’ 

Porewms’ - 

I lands 
ILlwtr It& 

nect 

Surface Area of Adults (cm’ & SOth %tlle)’ 

Mdt Fcmrlc 

19400 

J 

16900 

433 370 

1310 J 1035 

990 817 
2560 2180 

1310 1140 

AWTIgt 

10150 

402.. 

1173 

904 -3 
2370 

1225 

!. Taken from Exposure Facton Handbook 1997. Table 6-S. 

2. Tnken Won Exposure Factors Handbook 1997, Table 6-6 (male) and Table 6-7 (female). 

3. Face SA assumed to be l/Y of herd Sk 

i.A.uumrd foream-to-wit mtlo (0.45) and lower&to-leg ntlo (0.4) equivalent to l adult 

‘i. Due to lack of data for the indicated ages, assumed ~1 md lc2 yr olds had te same total SA as 2~3 yr alds. 

5. Due to lack otdrh for the indiated ages, assumed the body-part-specific fhction of total SA was cqurl to next oldest age that had data. 

7. Body-part weighted SA for children crlculrttd by multIplying body-part-speclllcBxtion of total SA by total SA (avg. of male and female). 

Adult body-part SA taken from SO%tllc body-part SA (avg. of q rle/femrle). All anrs reported to two slgnltlcrnt dlgits. 

‘I. Taken fhm Exposure Factors Handbook 1997, Tables 6-2 (male) and 6-3(Rmrle). 

1 l/18/98 DRAF’WDO NOT CITE OR QUOTE 



1 November 6, 1998 
Peer Consultation Workshop Draft 

I 
I 
I RiSK ASSESSMENT GUIDANCE FOR SUPERFUND 

I 
VOLUME I: HUMAN HEALTH EVALUATION MANUAL 

a 
SUPPLEMENTAL GUIDANCE 

DERMAL RISK ASSESSMENT 

II “^lj_ INTERIM GUIDANCE 

b 

I NOTICE 

I 

3 

The policies in this document do not represent final Agency action, but are intended solely 
as interim guidance. They are not intended, nor can they be relied upon, to create any rights 
enforceable by any party in litigation with the United States. EPA officials may decide to follow 
the guidance provided in this document, or to act at variance with the guidance, according to site- 
specific circumstances. The Agency also reserves the right to modi@ this guidance at any time 
without public notice. 1 

Office of Emergency and Remedial Response 
U.S. Environmental Protection Agency 

Washington, D.C. 20460 

1 



3.2.2.2.2 Adult commercial/industrial 

The adult commerciaVindustria1 receptor was assumed to wear a short-sleeved shirt, long 

I pants, and shoes; therefore, the exposed skin surface was limited to the face, hands, and forearms._’ 

The weighted AFs for adult commercial/industrial activities (e.g., groundskeepers, landscapers, 

irrigation installers, gardeners, construction workers, equipment operators, and utility workers) 

were calculated, using Equation 3.18, and documented in Appendix E. 

I 

I 3..2.2.2.3 Child resident 

The child resident (~1 to <6 year old) was assumed to wear a short-sleeved shirt and shorts 

(no shoes): therefore, the exposed skin was limited to face, hands, forearms, lower legs, and feet. 

Weighted AFs for daycare kids and “staged” children playing in dry and wet soil activities were 

calculated, using Equation 3.19, and documented in Appendix E. 

I As noted in Appendix E, body part-specific AFs for child and adult resident receptors were 

not always available for all body parts assumed to be exposed. Weighted adherence factors for 

residential receptors were caltilated, using only those body parts for which AFs were available 

because of the difficulty in trying to assign an AF for one body part to another body part. For 

example, the weighted AF for the daycare kids was based on the forearms, hands, lower legs, and 

feet (AFs for the face were not available). However, the surface area for all exposed body parts 

was used in calculating the dermally absorbed dose. For the daycare kid example, the surface area 

used in estimating the DAD included the whole head, forearms, hands, lower legs and feet. 
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1.5 mg/cm*; U.S. EPA, 1995). Table E-4 contains data used to calculate the central tendency and 

high end AFs for children. 

3.2.2.3.3 Commercial/industrial adult worker 

Given that there were data available for a wide variety of activities that a 

commercial/industrial adult worker may engage in, a high-end (reasonable worst-case) soil 

contact activity was selected and the central tendency weighted AP (50’ percentile) derived for 

that activity In so doing, the recommended weighted AF for a commercial/industrial adult 

worker is 0.2 mg/cm’ and is based on the 50”’ percentile weighted AF for utility workers (the 

activity determined to represent a reasonable worst-case activity). The bases for this 

recommendation are as follows: (1) although no single activity would be representative alf 

activities a commercial/industrial adult worker engages in, a comparison of the utility worker 50* 

percentile weighted AP with other commercial/industrial-type activities (Table 3.3) shows that the 

utility worker represents a high-end soil contact activities (i.e., groundskeepers, 

landscaper/rockery, irrigation installers, gardeners, construction workers; (2) a combination of 

common sense and data on the weighted AFs supports the assumption that utility worker 

activities represent a high-end soil contact activity, whereas, determining which of other 

equipment operators might represent a reasonable, central tendency (i.e., typical) soil contact 

activity would be difficult; and (3) selecting the central tendency weighted AP (i.e., 50* 

percentile) of a high-end soil contact activity is consistent with recommending a high-end of a 

mean for contact rates. 
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Table 4.1 Summary of Gastrointestinal Absorption Effkiencies and Recommendations 
for Adjustment of Oral Slope Factors for Specific Compounds 

Compound GI Absorption, Reference 

Organics 

Chlordane 80% Ohno, 1986 
Ewing, 1985 

2,4-Dichlorophen- >90% Pelietier, 1989 
oxyacetic acid Knopp, 1992 

DDT 70-90% (oil) Keller, 1980 

Pentachlorophenol 76% (diet) Korte, 1978 
100% (water) Meerman, 1983 

Polychlorinated biphenyls 96%(squalene) Albro, 1972 
(PCBs) 80%(emulsion) Muhlebach, 198 1 

8 1 %(com oil) Tanabe, 198 1 

Polycyclic aromatic 58% (starch solt’n) Chang, 1943 
hydrocarbons(PAH) 89% (diet) Hecht, 1979 

TCDD 50-60% (diet) Fries, 1975 
70% (diet) Piper, 1973 
70-83%(com oil) Rose, 1976 

Adjustment 
Required? 

No 

No 

No 

No 

No 

No 

No 

Other Dioxinsl 
Dibenzofurans 

All other organic 
compounds 

>50% ATSDR, 1994 

generally >50% multiple references 

No . 

No 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Inorganics 

15% (aqueous) Waitz, 1965 

,95% tiettley 1975 

7% (aqueous) Taylor, 1962; 
Cuddihy and Griffith, 1972 

0.7% (water) Reeves, 1965 

3-5% (food) Ellis, 1979 
Morgan, 1984 

5% (water) McLellan, 1978 

Yes 

No 

Yes 

Yes 

Yes 

Yes 
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Table 3.5 Recommended Dermal Exposure Values for Central Tendency and IRME 

Residential and Industrial Scenarios - Soil Contact 

Exposure parameters Central Tendency RMX Scenario 

Residential Industrial Residential Industrial 

Concentration- Csoil 

G%k) 

Event frequency 

(events/day) 

Exposure frequency 

(daW0 

site-specific site-specific site-specific site-splecific 

1 1 1 1 

site-specific 219 350 250 

I I I I 

Exposure duration (yr) 9 9 30 25. 

Skin surface Adult 5,700 2,500 5,700 2,500 

area (cm”) Child 2,900 2,900 

Soil adherence Adult 0.01 0.02 0.07 0.2 

factor (mgkm’) Child 0.06 0.2 

Dermal absorption fraction chemical- chemical- chemical- che:mical- 

snecifrc snecific suecific snecific 
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Table 3.4 Recommended Dermal Absorption Factor from Soil 

Compound 

Arsenic 

Cadmium 

Dermal Absorption 

Factor 

0.03 

0.01 

Reference 

Wester, ef al. (1993a) 

Wester, et al. (1992a) 

1 U.S. EPA (1992a) 

I Wester- et al. (1992b) Chlordane I 0.04 

2,4-Dichlorophenoxyacetic acid 

DDT 

TCDD and other dioxins 

0.05 Wester, ef al. (1996) 

0.03 Wester, et al. (1990) 

I < 10% organic soil I 0.03 I U.S. EPA (1992a) 

> 10% organic soil 

Lindane 

0.001 

0.04 Duff & Kissel(1996) 

PAHS 

Benzo(a)pyrene 0.13 Wester, ef al. ‘( 1990) 

PCBs 
~ 

Aroclor 1254 and 1242 0.14 Wester, et aL(1993b) 

Pentachlorophenol 0.25 Wester, et al. (1993c) 

Generic defaults for screening 

Semivolatile organic compounds 0.1 

Inorganics 0.01 
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APPENDIX H 

REMEDIAL ALTERNATIVE COST ESTIMATES 



COST SUMMARY 

Indian Head Division - NSWC 

Site/Alternative Capital Cost 

Site 12/Alt. 2, Soil Cover $938,600 

Site 12/Alt. 3, Soil Cap $1,902,400 

Annual Cost 

$24,300 

$24,300 

Presetit Worth 

$1,262,000 

$2,226,000 

Site 12/Alt. 4, Engineered Cap 

Site 12/Alt. 5, Landfill Removal 

Site 41/Alt. 2, Removal 

$3,266,100 $24,300 $3,59O,ooo 

$4,657,600 $15,300 $4,868,000 

$750,600 $15,000 $1,076,000 

Annual Cost includes sampling and yearly maintenance cost and does not include 5-year reviews or major 
repairs to sites. 





7/l 8100 1255 PM 

INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 
Indian Head, Maryland 
Sile 12 - Town Gut Landfill 
Alternative 2: Soil Cover with Institutional Controls 
Capital Cost 

Unit Cost Total Cost 
hem Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor 

1 PROJECT DOCUMENTS 
Equipment 

100 hr $40.00 $0 

$1.164 
$255 

$1,000 
$0 

$3.000 

$6,600 

$6:: 
$1,733 
$1,418 

$2,7:: 

$0 

$8;: 
$0 
$0 
$0 

$0 
$0 

$1,710 

t: 

$2.4:: 
$0 
$0 

$12,480 
$1,570 

$0 $4,000 

$0 $0 
$0 $0 
$0 

xz 
$2: 

$0 

$0 
$0 
$0 

$500 
00 

$5:: 

fi 
$0 

$io,aoo 
$0 

$4:: 
$0 
$0 
$0 
$0 
$0 

$26,2:: 
$1,393 
$1,976 

$20 $50 
$0 $11,492 

:i 
$1,612 

$312 

$2,408 
$3,952 

$15 
$36.400 

$4,368 
$572 

$2,605 
$65 

.$6;: 
$826 

$10,608 
$2,350 

$11,964 
$2,340 

SIX: 

$2,738 
$185 

$0 

$I,,:: 
$21,868 

$2,400 
$8,703 
$I ,383 

,E 

$1,000 
$20 
$0 
$0 

$25,4;: 
$2d 

$0 
$0 

$75 $150 
$50 $15 

$438 $1,386 
9‘31 $166 
$12 $22 

$684 $1,368 
$50 $15 

$3,978 $12,600 
$2,514 $943 

$1,164 
$255 

$1,000 
$600 

$3.000 

$6.600 
$1,105 

$600 
$1,733 
$1,418 

$ro.aoo 
$2.700 

$3,801 
$32,188 

$960 
$47,892 

$5,980 
$884 

$5,343 
$250 

$1,710 
$6,019 
$2,266 

$32,466 
$24,250 
$20.667 

$3,723 
$12,480 

$1,740 

$1,226 
$960 

0,824 
$228 

534 
$27,522 

$960 
$16,578 

$3,457 

1.1 Prepare Documents 8 Plans including Permits 
2 MOBILIZATION/DEMOBILlZATlON 

2.1 Office Trailer (2) 
2.2 Storage Trailer (1) 
2.3 Construction Survey 
2.4 Equipment Mobilization/Demobilization 
2.5 Site Utilities 

3 DECONTAMINATION 
3.1 Decontamination Trailer 
3.2 Equipment Decon Pad 
3.3 Decon Water 
3.4 Decon Water Storage Tank, 6,000 gallon 
3.5 Clean Water Storage Tank, 4,000 gallon 
3.6 PPE (6 p l 5 days l 12 weeks) 
3.7 Disposal of Decon Waste (liquid & solid) 

4 SITE PREPARATION AND SOIL COVER 
4.1 Site Clearing (level D) 
4.2 Common Earth (fill) 18* thick 
4.3 Confirmation Sampling of Fill 
4.4 Haul Earth (16 cy/truck,lO mile R/T) 
4.5 Grade Earth 
4.6 Compact Earth (12’ lifts) 

5 WETLAND AND LANDFILL MATERIAL REMOVAL 
5.1 Exposed Material Excavation, 1 cy backhoe (level D) 
5.2 Haul Material to County Landfill 
5.3 Disposal Fee 
5.4 Turbidity Curtain 
5.5 Excavate & Load (2 cy bucket, level D) 
5.6 Haul Material to Dewatering Pad, 2 trucks for 30 days 
5.7 Construct & Remove Dewatering Pad (50’ * 50’) 
5.8 SpreadlMiRoad Material on Dewatering Pad 
5.9 Dewatering Pad Pumps, Piping 8 Mist Equipment 

5.10 Haul & Dispose at Landfill (20 cy/load) 
5.11 Disposal Testing (TCLP) 

6 SITE RESTORATION 
6.1 Common Earth (fill) 
6.2 Confirmation Sampling of Fill 
6.3 Haul Earth (16 cy/truck,lO mile R/T) 
6.4 Grade Earth 
6.5 Compact Earth (12’ lifts) 
6.6 Topsoil Cover, 6” thick 
6.7 Confirmation Sampling of Topsoil 
6.8 Haul Topsoil Cover (16 cy/truck,lO mile RIT) 
6.9 Till Existing Surface 

mo 
mo 

IS 

Is 
mo 

6 
3 

$194.00 
$85.00 

$1 ,ooo.oo 

$1 ,ooo.oo 

$2,200.00 

$0.20 
$577.50 
$472.50 

$900.00 

$100.00~ 1 
3 

$500.00 

$155.00 
3 mo 

IS 

gal 
mo 
mo 
day 
mo 

$500.00 $450.00 
3,000 

3 
3 

360 
3 

$30.00 

4.3 
5,200 

acre 
cy 
ea 
CY 
CY 
cy 

day 
Is 

ton 
If 

cy 
day 

sf 
day 
day 

load 
ea 

$324.00 $560.00 
$5.05 $0.38 $0.76 

$20.00 $50.00 $15.00 
$2.21 $7.00 
$0.31 $0.84 
$0.06 $0.11 

$876.00 
5,200 
5,200 
5.200 

5 $521 .OO $547.60 
$65.00 $185.00 

$8.22 

$6.83 

$1.04 
$0.86 

$176.80 
$0.94 

$398.80 
$78.00 

$1.50 
$364.30 

$0.96 
$290.10 

$46.10 

$20.00 $50.00 $15.00 

$5.05 
$20.00 

$14.15 
$20.00 

$0.38 $0.76 
$50.00 $15.00 
$2.21 $7.00 
$0.31 So.84 
$0.06 $0.11 
$0.38 $0.76 

$50.00 $15.00 
$2.21 $7.00 
$0.24 $0.09 

30 
650 
960 

60 
2,500 

30 
30 
48 

2 

$57.00 

$0.97 

$260.00 
$785.00 

198 
$875.00 

198 
198 
198 

1,800 
$875.00 

I ,800 
10,475 
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7/l 8100 1255 PM 

INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 
Indian Head, Maryland 
Site 12 -Town Gut Landfill 
Alternative 2: Soil Cover with Institutional Controls 
Capital Cost 

I 

Unit Cost Total Cost 
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment 

6.10 “Wetlands Soil” 696 c)’ $14.15 $0.38 $0.76 $0 $9.848 $264 $529 $10,642 
6.11 Confirmation Sampling of “Wetlands Soil 1 ea $875.00 $20.00 $50.00 $15.00 $875 $20 $50 $15 $960 
6.12 Haul “Wetlands Soil” (16 cy/lruck,lO mile R/T) 696 cy $2.21 $7.00 $0 $0 $1,538 $4,872 $6,410 
6.13 Wetlands Soil Placement, 1 cy backhoe 3 day $521 .OO $547.60 $0 $1,563 $1,643 $3,206 
6.14 Fine Grade & Seed Topsoil 20,980 sy $0.30 $1.09 $0.22 $6,294 $22.868 $4.616 $33.778 
6.15 Wetlands Vegetation Planting 

7 MONITORING WELLS 
7.1 Rig MobIDemob 
7.2 Abandon Exkiting Wells (6 d 15’) 
7.3 Install Monitoring Wells (6 0 15’) 
7.4 Well Outer Casing 
7.5 Well Development (4 hours each well) 
7.6 Collect/Containerize IDW (1 drum per well) 
7.7 TransDorVDispose IDW Off Site 

93 csf $15.33 $8.34 $0 $1,426 _ $776 $21201 

1 IS $2,600.00 
90 If $12.00 
90 If $18.00 

6 ea $200.00 
24 hr $30.00 

6 ea $50.00 
6 ea $150.00 
1 Is $700.00 

$2,500 
$1,080 
$1,620 
$1,200 

$720 
$300 
$900 

7.8 Survey Well Locations 
6 CONSTRUCTION OVERSIGHT 

Ji 
$0 
$0 

$0 
$0 ,“: 
$0 $0 

t: 
$0 
$0 

PO to 

$0 

IFI 

x: 
$0 
$0 
$0 
$0 

$2,500 
$1,080 
$1,620 
$1,200 

$720 
$300 
$900 
$700 

8.1 Professional Oversight (5p l 12 weeks) 

Subtotal 

Local Area Adjustments 

Subtotal 

Overhead on Labor Cost 0 30% 
G & A on Labor Cost 0 10% 

G &A on Material Cost 8 10% 
G &A on Subcontract Cost 0 10% 

Total Direct Cost 

Indirects on Total Direct Labor Cost 0 50% 
Profit on Total Direct Cost 0 10% 

Subtotal 3 

Health & Safety Monitoring 8 2% 

12 mwk $5.200.00 $0 $0 $62,400 $0 $62,400 

$49,174 $104,136 $150,240 $115.447 $418,997 

100.0% 83.4% 98.2% 98.2% 

$49,174 $86,849 $147,536 $113,369 $396,928 

$44,261 $44,261 
$14,754 $14.754 

$8,685 $8,685 
$4,917 $4,917 

$54,091 $95,534 $206,550 $113,369 $469,545 

Total Field Cost 

Contingency on Total Field Cost 0 20% 
Engineering on Total Field Cost d $180,000 

TOTAL COST 
. 

$103,275 $103,275 
$46,954 

$619,775 

$12,395 

$632,170 

$126,434 
$180,000 

$938,604 
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7/i 8100 12:55 PM 

INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 
Indian Head, Maryland 
Site 12 - Town Gut Landfill 
Alternative 2: Soil Cover with Institutional Controls 
Annual Cost 

Item Cost Item Cost 
Item Annually per 5 Years Notes I 

Site Maintenance $6,480 1 Laborer / 2 Days per Month for 12 Months 
$2,000 Mobilization & Demobilization ( pickup truck) 
$100 Misc. Materials ( seed, gravel, soil) 
$500 Misc. Equipment (mowers, hand tools) 

Sampling $5,260 

Analysis/Water $6,000 

Report 

Site Review 

TOTALS 

$4,000 

$0 

$24,340 $10,000 . 

Collect six groundwater and six surface water samples, per sampling period 
(once per year), plus travel and living 

Water samples, per sampling period, (including blanks & duplicates for each 
medium) SVOCs and inorganics 

Obtain lab, prepare sampling plan, document sampling events and results 

$10,000 Review of documents and data evaluation/recommendations 
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7/I 8100 12:55 PM 

INDIAN HEAD DfVISION - NAVAL SURFACE WARFARE CENTER 
Indian Head, Maryland 
Site 12 - Town Gut Landfill 
Alternative 2: Soil Cover with Institutional Controls 
Present Worth Analysis 

Capital 
I 

Annual 
I 

Total Year 
Year cost cost cost 

0 $938,604 $938,604 
1 $24,340 524,340 ‘0.935 
2 $24,340 524,340 0.873 
3 524,340 $24,340 0.818 
4 524,340 524,340 0.763 
5 534,340 534,340 0.713 
6 $24,340 524,340 0.666 
7 524,340 524,340 0.623 
8 524,340 524,340 0.582 
9 $24,340 524,340 0.544 
10 534,340 534,340 0.508 
11 524,340 $24,340 0.475 
12 524,340 524,340 0.444 
13 $24,340 524,340 0.415 
14 524,340 524,340 0.388 
15 534,340 534,340 0.362 
16 524,340 $24,340 0.339 
17 524,340 524,340 0.317 
18 524,340 524,340 0.296 
19 524,340 524,340 0.277 
20 534,340 534,340 0.258 
21 524,340 524,340 0.242 
22 524,340 524,340 0.226 
23 524,340 $24,340 0.211 
24 $24,340 $24,340 O.f97 
25 534,340 534,340 0.184 
26 $24,340 524,340 0.172 
27 524,340 524,340 0.161 
28 524,340 524,340 0.150 
29 524,340 $24,340 0.141 
30 534,340 534,340 0.131 

Annual Discount Present 
Rate at 7% Worth 

1 .ooo $938,604 
$22,758 
$21,249 
519,861 
$18,571 
$24,484 
$16,210 
$15,164 
$14,166 
$13,241 
$17,445 
511,562 
$10,807 
510.101 
59,444 
512,431 
58,251 
57,716 
57,205 
$6,742 
58,860 
$5,890 
55,501 
55,136 
54,795 
56,319 
$4,186 
$3,919’ 
53,651 
$3,432 
$4,499 

rileyv ‘5~12-41-42kitel2b2b\pwa 

TOTAL PRESENT WORTH $1,262,199 
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INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 
Indian Head, Maryland 
Site 12 - Town Qut Landfill 
Alternative 3 Soil Cap with Institutional Controls 
Capital Cost 

I 
Unit Cost Total Cost 

Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment 
1 PROJECT DOCUMENTS 

150 hr $40.00 $0 $6,000 1 .I Prepare Documents 8 Plans including Permits 
2 MOBILIZATIONiDEMOBILlZATlON 

2.1 office Trailer (2) 
2.2 Storage Trailer (1) 
2.3 Construction Survey 
2.4 Equipment MobilizationDemobilization 
2.5 Site Utilities 

3 DECONTAMINATION 
3.1 Decontamination Trailer 
3.2 Equipment Decon Pad 
3.3 Decon Water 
3.4 Decon Water Storage Tank, 6,000 gallon 
3.5 Clean Water Storage Tank, 4,000 gallon 
3.6 PPE (6 p l 5 days * 17 weeks) 
3.7 Disposal of Decon Waste (liquid & solid) 

4 SmE PREPARATION AND LANDFILL REGRADING 
4.1 Site Cleating (level D) 
4.2 Regrade Landfill Material, Excavate (level D) 
4.3 Regrade & Compact Landfill Material (level D) 
4.4 Common Earth (fftl) 12” thick 
4.5 Confirmation Sampling of Fill 
4.6 Haul Fill (16 cy4ruck.10 mile R/T) 
4.7 Qrade Fill 
4.8 Compact Fill (6” lifts) 

5 WETLAND AND LANDFILL MATERIAL REMOVAL 
5.1 Exposed Materfal Excavation, 1 cy backhoe (level D) 
52 Haul Material to County Landfill 
5.3 Disposal Fee 
5.4 Turbidity Curtain 
5.5 Excavate & Load (2 cy bucket, level D) 
5.6 Haul Material to Dewatering Pad, 2 trucks for 39 days 
5.7 Construct & Remove Dewatering Pad (100’ l 50’) 
5.8 SpreadmixAoad Material on Dewatering Pad 
5.9 Dewatering Pad Pumps, Piping & Misc. Equipment 

5.10 Haul & Dispose at Landfill, 1224 cy (20 cyjoad) 
5.11 Disposal Testing (TCLP) 
5.12 Regrade & Compact Landfill Material (level D) 

6 SOILCAP 
6.1 Geotextile, 8 oz., nonwoven 
6.2 Gommon Earth (fill) 18” thick 
6.3 Conffmration Sampling of Fill 
6.4 Haul Earth (16 cy~ruck.10 mile m) 
6.5 Grade Earth 
6.6 Compact Earth (12’ lifts) 

6 
4 

4 

4 

4,000 
4 
4 

510 
4 

4.3 
17.500 
17,500 
7,000 

7,000 
7.000 
7,000 

5 

30 
1,330 
2,447 

60 
5,000 

30 
30 
62 
2 

1,224 

20,950 
10,500 

1 
10,500 
10.500 
i 0.500 

mo 
mo 

Is 
Is 

mo 

mo 
Is 

gal 
mo 
mo 
day 
ITJO 

day 
IS 

ton 
If 

cy 
day 

sf 
day 
W 
load 

ea 
cy 

$194.00 
$85.00 

$1 .ooo.oo 

$1,000.00 

$2.200.00 

$0.20 
$577.50 
$472.50 

$875.00 

$57.00 

$0.97 

$260.00 
$785.00 

$875.00 

$100.00 

5500.00 5450.00 

$30.00 

$324.00 $560.00 
$2.24 $2.46 
$0.49 $1.00 

$5.05 $0.38 $0.76 
$20.00 $50.00 $15.00 

$2.21 $7.00 
$0.31 $0.84 
$0.24 $0.43 

$521 .oo $547.60 
$65.00 $185.00 

$8.22 $1.04 
$0.66 

$176.80 
$6.83 50.94 

$398.80 
$78.00 

$1.50 
$364.30 

$0.96 
$290.10 

$46.10 

$20.00 550.00 
$0.49 

$15.00 
$1 .oo 

$0.62 $0.35 $0.03 
$5.05 $0.38 $0.76 

$20.00 $50.00 $15.09 
$2.21 $7.00 
.$0.31 $0.84 
$0.06 $0.11 

$500.00 

$155.00 

50 

51,552 
$340 

$1,000 

$4,0:: 

$8,800 

$8: 
$2.310 
$1,890 

$3,6: 

$0 
50 
50 

$8;: 
50 
$0 
$0 

$0 

.$1,7:: 

:: 

$4,8: 

;: 
$16,120 
$1,570 

50 

:: 
$875 

:: 
50 

55% $4: 
50 50 

50 
$f 53: 

:: 
50 

50 $0 

50 $1,393 
50 $39.200 

$36.3:: 
$8,575 
$2,660 

$20 $50 
50 $15,470 
50 $2.170 
50 $1,680 

50 $2.605 
50 566 

510,9;: $1.3:: 

;: 
$2,104 

$10,608 
534.150 $4,709 

:: $11,964 
$2,340 

$5: 50 
$100 

$0 $‘=Q 

$12,989 57,333 
$53,025 53‘990 

$20 550 

;: 
$23,205 

$3,255 
50 $630 

50 $6,000 

:: 

55E 
50 

$1,552 
$340 

51,000 
$600 

54.0~ 

$J3,800 
51.105 

$800 
$2.310 
$1,890 

$15,300 
$3,600 

$2,408 $3,801 
543,050 $82,250 
$17,500 $26,075 

5%=0 543,330 
$15 $960 

$49,000 $64,470 
$5,880 $8,050 
53,010 $4,690 

$2,738 
$165 

:: 
$3,671 

$21.858 
$4,800 
$8,703 
51,383 

5:: 
$1,224 

$5.343 
$250 

51,710 
$12.316 

55,775 
$32,466 
$48,5rXl 
$20,667 
$3.723 

$16,120 
$1,740 
51,824 

$629 $20.950 
$7,980 $64,995 

$15 $960 
$73,509 $96,705 

58,820 $12,075 
$1,165 $4,785 
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7/l B/O0 1:22 PM 

INDIAN HEAD DIVISION-NAVAL SURFACE WARFARE CENTER 
Indian Head, Maryland 
Site 12 -Town Gut Landfill 
Alternative 3: Soil Cap with Institutional Controls 

I 

Capital Cost 
Unit Cost Total Cost Total Direct 

Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment cost 
7 SITE RESTORATION 

7.1 Topsoil Cover, 6” thick 
7.2 Confirmation Sampling of Topsoil 
7.3 Haul Topsoil Cover (16 cyAruck,l 0 mile R/T) 
7.4 Fine Grade & Seed Topsoil 
7.5 “Wetlands Soil” 

3,500 

3,500 
20,950 

1,392 
7.6 Confirmation Sampling of ‘Wetlands Soil’ 
7.7 Haul ‘Wetlands Soil’ (16 cyflruck,lO mile Rfl) 
7.6 Wetlands Soil Placement, 1 cy backhoe 
7.9 Wetlands Vegetation Planting 

8 YONtTORlNG WELLS 
6.1 Rig MobDemob 
8.2 Abandon Existing Wells (6 @ 15’) 
6.3 Install Monitoring Wells (6 @ 15’) 
8.4 Well Cuter Casing 
8.5 Well Development (4 hours each well) 
9.6 Collect/Containerize IDW (1 drum per well) 
6.7 TransporkDispose IDW 011 Site 
6.6 Survey Well Locations 

9 CONSTRUCTION OVERSIGHT 
9.1 Prdeasional Orrersight (5p l 17 weeks) 

1,392 
5 

188 

cy 
ea $975.00 
cy 
SY 
cy 
ea $675.00 
cy 

day 
csf 

$14.15 $0.39 
$20.00 $50.00 

$2.21 
$0.30 $1.09 

$14.15 $0.36 
$20.00 $50.00 

$2.21 
$521 .oo 

$15.33 $9.34 

$0.76 
$15.00 

$7.00 
$0.22 
$0.76 

$15.00 
$7.00 

$547.60 

$49,525 
$20 

50 
$6,265 

$19,697 
$20 

$0 

$1,330 
550 

$7,735 
$22,636 

$529 
$50 

$2;605 
$1,566 

$2.660 
515 

$24,500 
$4,609 
$1,058 

$15 
$9,744 
$2,736 

50 

$53,515 
$960 

$32,235 
$33,730 
$21,264 

$960 
$12,820 

$5,343 
$4.450 

90 
90 

6 
24 

6 
6 

Is $2.500.00 
If $12.00 
If $16.00 

ea $200.00 
hr $30.00 
ea $50.00 
ea $150.00 
Is $700.00 

Subtotal 

Local Area Adjustments 

Subtotal 

Overhead on Labor Cost Q 30% 
Q&AonLaborCost @ 10% 

G & A on Material Cost B 10% 
Q & A on Subcontract Cost @ 10% 

Total Direct Cost 

Indirects on Total Direct Labor Cost 0 50% 
Profit on Total Direct Cost 0 10% 

Subtotal 3 

Health & Safety Monitoring @ 2% 

Total Field Cost 

Contingency on Total Field Cost @ 20% 
Engineering cm Total Field Cost @ $350,000 

TOTAL COST 

$5,200.00 

52,500 $0 $0 50 $2,500 
$1,080 50 50 $1,080 
$1.620 50 50 $1,620 
$I;200 $0 $0 $1,200 

$720 50 50 $720 
$300 $0 $300 
$900 $900 
$700 $0 ;: 50 $700 

$0 50 $88,400 $0 $68,400 

$61,062 $240,755 $260.659 $309.867 $891,543 

100.0% 83.4% 96.2% 96.2% 

$61,062 $200,790 $275,603 $303,307 $640.963 

$82,741 $82,741 
$27.580 $27,590 

$20,079 $20,079 
$6,106 $6,106 

$67,168 $220,669 $366.125 $303,307 $977,469 

$193,062 $193,062 
$97,747 

$1,268,278 

$25,388 

$1,293,644 

$258,729 
$350,000 

$1.902.373 
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7/l 8/00 I:22 PM 

INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 
Indian Head, Maryland 
Site 12 - Town Gut Landfill 
Alternative 3: Soil Cap with Institutional Controls 
Annual Cost 

Item Cost Item Cost 
Item Annually per 5 Years Notes 

Site Maintenance $6,480 1 Laborer / 2 Days per Month for 12 Months 
$2,000 Mobilization & Demobilization ( pickup truck) 
$100 Misc. Materials ( seed, gravel, soil) 
$500 Misc. Equipment (mowers, hand tools) 

Sampling $5,260 Collect six groundwater and six surface water samples, per sampling period 
(once per year), plus travel and living 

Analysis/Water $6,000 Water samples, per sampling period, (including blanks & duplicates for each 
medium) SVOCs and inorganics 

Report $4,000 Obtain lab, prepare sampling plan, document sampling events and results 

Site Review $0 $10,000 Review of documents and data evaluation/recommendations 

TOTALS $24,340 $10,000 

Page 3 of 4 



7/l 8100 I:22 PM 

INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 
Indian Head, Maryland 
Site 12 - Town Gut Landfill 
Alternative 3: Soil Cap with Institutional Controls 
Present Worth Analysis 

Capital Annual Total Year 
Year cost cost cost 

0 $1,902,373 $1,902,373 

Annual Discount 
Rateat 7% 

1.000 

Present 
Worth 

$1,902,373 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

$24,340 $24,340 0.935 
$24,340 $24,340 0.873 
$24,340 $24,340 0.816 
$24,340 $24,340 0.763 
$34,340 $34,340 0.713 
$24,340 $24,340 0.666 
$24,340 $24,340 0.623 
$24,340 $24,340 0.582 
$24,340 $24,340 0.544 
$34,340 $34,340 0.508 
$24,340 $24,340 0.475 
$24,340 $24,340 0.444 
$24,340 $24,340 0.415 
$24,340 $24,340 0.388 
$34,340 $34,340 0.362 
$24,340 $24,340 0.339 
$24,340 $24,340 0.317 
$24,340 $24,340 0.296 
$24,340 $24,340 0.277 
$34,340 $34,340 0.258 
$24,340 $24,340 0.242 
$24,340 $24,340 0.226 
$24,340 $24,340 0.211 
$24,340 $24,340 0.197 
$34,340 $34,340 0.184 
$24,340 $24,340 0.172 
$24,340 $24,340 0.161 
$24,340 $24,340 0.150 
$24,340 $24,340 0.141 
$34,340 $34,340 0.131 

$22,758 
$21,249 
$19,861 
$18,571 
$24,484 
$16,210 
$15,164 
$14,166 
$13,241 
$17,445 
$11,562 
$10,807 
$10,101 
$9,444 
$12,431 
$8,251 
$7,716 
$7,205 
$6,742 
$6,860 
$5,890 
$5,501 
$5,136 
$4,795 
$6,319 
$4,186 
$3,919 
$3,651 
$3,432 
$4,499 

TOTAL PRESENT WORTH $2,225,968 
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7/18/00 2:17 PM 

INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 
Indian Head, Maryland 
Site 12 - Town Gut Landfill 
Alternative 4: Engineered Cap with Institutional Controls 
Capital Cost - 

I 
Unit Cost Total Cost 

Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment 
1 PROJECT DOCUMENTS 

150 ht $40.00 1 .I Prepare Documents & Plans including Permits 
2 MOBlLlZATlOfVDEMOBlLlZATlON 

2.1 Office Trailer (2) 
2.2 Storage Trailer (1) 
2.3 Construction Survey 
2.4 Equipment Mobilization/Demobilization 
2.5 Site Utilities 

3 DECONTAMINATION 
3.1 Decontamination Trailer 
3.2 Equipment Decon Pad 
3.3 Decon Water 
3.4 Decon Water Storage Tank, 6.000 gallon 
3.5 Clean Water Storage Tank, 4,000 gallon 
3.6 PPE (6 p l 5 days ’ 17 weeks) 
3.7 Disposal of Decon Waste (liquid & solid) 

4 SITE PREPARATION AND LANDFILL REGRADINQ 
4.1 Site Clearing (level D) 
4.2 RegradeLandfill Material, Excavate (level D) 
4.3 Regrade & Compact Landfill Material (level D) 
4.4 Common Earth (fill) 6” thick 
4.5 Confirmation Sampling of Fill 
4.6 Haul Fill (16 cy/truck,lO mile R/l) 
4.7 Grade Fill 
4.8 Compact Fill (6’ lifts) 
4.9 Subgrade Soil Fill, 6” thick 

4.10 Confirmation Sampling of Fill 
4.11 Haul Fill (16 cy/truck,lO mile RK) 
4.12 Grade Fill 
4.13 Compact Fill (6” lifts) 

5 WETLAND AND LANDFILL MATERIAL REMOVAL 
5.1 Exposed Material Excavation, 1 cy backhoe (level D) 
5.2 Haul Material to County Landfill 
5.3 Disposal Fee 
5.4 Turbidity Curtain 
6.5 Excavate & Load (2 cy bucket, level D) 
5.6 Haul Material to Dewatering Pad, 2 trucks for 30 days 
5.7 Construct & Remove Dewatering Pad (100’ l 50’) 
5.8 Spread/Mi/Load Material on Dewatering Pad 
5.9 Dewatering Pad Pumps, Piping 8 Misc. Equipment 

5.10 Haul & Dispose at Landfill, 1224 cy (20 cyiload) 
6.t 1 Disposal Testing (TCLP) 
5.12 Regrade & Compact Landfill Material (level D) 

8 
4 
1 

4 

4 

4,000 
4 
4 

510 
4 

4.3 
17,500 
17,500 
3,500 

1 
3,500 
3,500 
3,500 
3,500 

3,500 
3,500 
3.500 

5 

30 
1,330 
2,447 

60 
5,000 

30 
30 
62 

2 
1,224 

mo 
mo 

Is 
IS 

mo 

mo 
Is 

gal 
mo 

ZJ; 
mo 

$875.00 

$875.00 

day 
Is 

ton 
If 

w 
day 

* sf 
day 
day 

load 
ea 
w 

$57.00 

$0.97 

$260.00 
$785.00 

$194.00 
$85.00 

$1 ,ooo.oo 

$1 ,ooo.oo 

$2,200.00 

$0.20 
$577.50 
$472.50 

$900.00 

$500.00 

$30.00 

$5.05 
$20.00 

$5.50 
$20.00 

$8.22 

$6.83 

$20.00 

$100.00 

$450.00 

$324.00 
$2.24 
$0.49 
$0.38 

$50.00 
$2.21 
$0.31 
$0.24 
$0.38 

$50.00 
$2.21 
$0.31 
$0.24 

$521 .OO 
$65.00 

$1.04 
$0.86 

$176.80 
$0.94 

$398.80 
$78.00 

$50.00 
$0.49 

$500.00 

$155.00 

$560.00 
$2.46 
$1.00 
$0.76 

$15.00 
$7.00 
$0.84 
$0.43 
$0.76 

$15.00 
$7.00 
$0.84 
$0.43 

$547.60 
$185.00 

$1.50 
$364.30 

$0.96 
$290.10 

$46.10 

$15.00 
$1.00 

50 

$1,552 
$340 

$1,000 

$4.0:: 

$8,800 
50 

$800 
$2,310 
$1.890 

$0 
$3,600 

Ii 
$1,710 

50 

;: 
$4,850 

50 

$t6.1:: 
$1,570 

$0 

50 $6,000 

f i 
01x: 

$0 

$0 
$500 $4:: 

$0 
$0 f: 

$15,3Ei 
$0 
$0 

$0 50 

50 $1,393 
$0 $39,200 
50 $8,575 

$17,675 $1,330 
$20 $56 

:: 
$7,735 
$1.085 

$0 $840 
$19,250 $1,330 

$20 $50 
$0 $7,735 

;Ft 
$1,085 

$840 

50 $2,605 

xi 
$65 

$10,933 $1,3x: 

g: 
$2,104 

$10,608 
534.150 $4,700 

:: 
$11,964 

$2,340 

5:: $1:: 
SO $600 

$2,408 
$43,050 
$17,500 

$2,660 
$15 

$24,500 
$2,940 
$1,505 
$2,660 

$15 
$24.500 

$2,940 
$1,505 

$2,736 
$185 

fi 
$3,671 

$21,858 
$4,800 
$8,703 
$1,363 

5:: 
$1,224 

56.000 

$1,552 
$340 

51,000 
5600 

$4,000 

$8,800 
$1,106 

5800 
$2.310 
$1,690 

$15,300 
$3,600 

$3,801 
$82.250 
$26,075 
$21,665 

$960 
$32,235 

$4,025 
$2,345 

$23,240 
$960 

$32,235 
$4,025 
$2,345 

$5,343 
$250 

$1,710 
$12,316 

$5,775 
$32,466 
$46,500 
$20,667 
$3,723 

$16,120 
51.740 
$1.624 
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7il8lOO 2117 PM 

INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 
Indian Head, Maryland 
Site 12 -Town Gut Landfill 
Alternative 4: Engineered Cap with Instituttonal Controls 

I 

Capital Cost 

Unit Cost Total Cost 
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment 

6 CAPPINQ AND VERTICAL CONTAINMENT 
6.1 HDPE Liner, 40 mil 
6.2 Geo-composite (net with fabric on both sides) 
6.3 Common Earth (fill) 18” thick 
6.4 Confirmation Sampling of Fill 
6.5 Haul Earth (16 cy/truck,lO mile fUT) 
6.6 Grade Earth 

188,500 
188,500 

10.500 

$0.10 
$0.46 
$5.05 

$20.00 

$0.08 . $0 

6.7 Compact Earth (12’ lifts) 
6.9 Preconstruction Test for Slurry Wall 

6.10 Install Slurry Wall 
7 SITE RESTORATION 

7.1 Topsoil Cover 
7.2 Confirmation Sampling of Topsoil 
7.3 HaulTopsoil Cover (16 @truck,10 mile R/T) 
7.4 Fine Grade & Seed Topsoil 
7.5 ‘Wetlands Soil” 

10,500 
10,500 
10,500 

1 
78,000 

sf 
sf 
cy 
ea $875.00 

.cy 
c-4 
cy 
Is $10,000.00 
sf $7.50 

$0.32 
$0.06 
$0.38 

$50.00 
$2.21 
$0.31 
$0.06 

50.03 
$0.76 

$16.00 
57.00 
$0.84 
$0.11 

$0 

$8;: 

;: 
$0 

510,000 
$585,000 

$18,850 $60,320 
$86,710 511,310 
$53,025 53.990 

$20 550 

f i 
$23.205 

$3,255 

:: 
$630 

$0 
$0 $0 

$15,080 $94,250 
$5,655 $103,675 
$7,980 $64,996 

515 $960 
$73,500 $96,705 

58,820 $12,075 
51.155 51,785 

$0 $10,000 
$0 $585,000 

7.6 Confirmation Sampling of ‘Wetlands Soil‘ 
7.7 Haul “Wetlands Soil” (16 @truck,10 mile RIT) 
7.8 Wetlands Soil Placement, 1 cy backhoe 
7.9 Wetlands Vegetation Planting 

7.10 Atkins Road Ext. Geotextile, 24 oz., woven 
7.11 Atkins Road Ext. Gravel, 6’ thick 
7.12 Atkins Road Ext. Binder Course, 4” thick 
7.13 Atkins Road Ext. Wearing Course, 2” thick 

8 MONITORIbjG WELLS 
8.1 Rig MoblDemob 
8.2 Abandon Exiting Wells (6 0 15’) 
8!3 Install Monitoring Wells (6 0 15’) 
8.4 Well Outer Casing 
8.5 Well Development (4 hours each well) 
8.6 Collect/Containerize IDW (1 drum per well) 
8.7 TransporVDispose IDW Off Site 
8.8 Survey Well Locations 

9 WATER LINE RELOCATION 
9.1 Excavation/Backfill (4’ wide x 6’ deep) 
9.2 Pipe Bedding 
9.3 Ductile Iron Pipe (f8” dia.) 
9.4 Pipe Elbow (90 degree) 
9.5 Pipe Caps 
9.6 Surge Blocks 
9.7 Atkins Road Geotextile, 24 oz., woven 
9.8 Atkins Road Gravel, 6’ thick 
9.9 Atkins Road Binder Course, 4’ thick 

9.10 Atkins Road Wearing Course, 2’ thick 
10 CONSTRUCTION OVERSIGHT 

10.1 Professional Oversight (5p l 17 weeks) 

riley\cr .12-41-42witel2b4bwapcost Page 2 of 5 

3,500 

3,500 
20,950 

1.392 

1,392 
5 

188 
70 
70 
70 
70 

90 
90 
6 

24 
6 
6 

480 
480 
480 

4 
2 
4 

18 
18 
18 
18 

17 

cy 
ea $875.00 
cy 
SY 
w 
ea $875.00 
cy 

day 

$14.15 
$20.00 

$0.30 
$14.15 
$20.00 

$0.76 
$15.00 

57.00 
$0.22 
$0.76 

815.00 
57.00 

$547.60 
csf 515.33 
SY $1.60 
SY $5.80 
SY $5.40 
SY $3.20 

$0.38 
$50.00 

$2.21 
$1.09 
$0.38 

$60.00 
$2.21 

5521 .OO 
$8.34 
$0.80 
$0.30 
$0.50 
$0.36 

50.10 
$0.60 
50.43 
$0.32 

Is $2,500.00 $2,500 
If $12.00 $1,080 
If $18.00 $1,620 

ea $200.00 $1,200 
hr $30.00 $720 
ea $50.00 5300 
ea 5150.00 $900 
Is 5700.00 5700 

If 
If 
If 

ea 
ea 
ea 
SY 
SY 
SY 
SY 

51.49 
$31.50 

$I,22800 
$125.00 
$200.00 

51.60 
55.80 
$6.40 
$3.20 

$6.55 
$2.00 

$26.00 
$60.00 
576.00 
$75.00 

$0.80 
$0.30 
50.50 
$0.36 

$5,200.00 

$3.85 
$0.58 
$9.55 

529.50 

$0.10 
$0.60 
$0.43 
$0.32 

$49,525 51,330 
$20 $50 

50 57,735 
$6,285 522,836 

$19,697 $529 
$20 550 

$0 $3,076 
52.8:: $2,605 

$1,568 
$112 556 
$406 $21 
5378 535 
$224 $25 

$2,660 
$15 

$24,500 
$4,609 
$1,056 

$15 
59,744 
$2,738 

50 

5:: 
530 
$22 

$53,515 
$960 

$32,235 
$33,730 
$21,264 

$960 
$12,820 

$5,343 
54.450 

$175 
$469 
5443 
$272 

$2.500 
$1,080 
$1,620 
$1,200 

$720 
$300 
$900 
5700 

57% 
$3,144 

$960 
$15,120 $12,460 
54,900 $320 

$250 5150 
$80’3 $300 

529 514 
$104 

597 f i 
$58 $6 

$1,848 
$278 

54,584 
$118 

$0 

f i 
511 

xi 

$4,992 
51,954 

$32,184 
$5,338 

5400 
51,100 

545 
$121 
5114 

576 

$0 $88,400 50 $68,400 



7/18/00 2:17 PM 

INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 
Indian Head, Maryland 
Site 12 - Town Gut Landfill 
Alternative 4: Engineered Cap with Institutional Controls 
Capital Cost 

I 

Unit Cost Total Cost Total Direct 
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment cost 

Subtotal $656,937 $358,115 $362,733 $335,944 $1.713.729 

Local Area Adjustments 100.0% 83.4% 98.2% 98.2% 

Subtotal 

Overhead on Labor Cost 0 30% 
G 5 A on Labor Cost 8 10% 

G &A on Material Cost B 10% 
G &A on Subcontract Cost 0 10% 

Total Direct Cost 

Indirects on Total Direct Labor Cost 8 50% 
Profit on Total Direct Cost 8 10% 

Subtotal 3 

Health & Safety Monitoring 8 2% 

Total Field Cost 

TOTAL COST 

Contingency on Total Field Cost 8 20% 
Engineering on Total Field Cost 8 $430,000 

$656,937 $298,668 $356,204 $329,897 51,641,706 

$106,861 $106,861 
$35.626 $35.620 

$29,867 $29,867 
$65,694 $65,694 

$722,631 $328,534 $498,685 $329,897 51,879,747 

$249,342 $249,342 
$187,975 

$2,317.065 

$46.341 

$2,363,406 

$472,681 
$430,000 

$3,266,087 
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7/l 8/00 2:17 PM 

INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 
Indian Head, Maryland 
Site 12 - Town Gut Landfill 
Alternative 4: Engineered Cap with Institutional Controls 
Annual Cost 

Item Cost Item Cost 
Item Annually per 5 Years Notes 

Site Maintenance $6,480 1 Laborer / 2 Days per Month for 12 Months 
$2,000 Mobilization & Demobilization ( pickup truck) 
$100 Misc. Materials ( seed, gravel, soil) 
$500 Misc. Equipment (mowers, hand tools) 

Sampling $5,260 Collect six groundwater and six surface water samples, per sampling period 
(once per year), plus travel and living 

AnalysisWater $6,000 Water samples, per sampling period, (including blanks & duplicates for each 
medium) SVOCs and inorganics 

Report $4,000 Obtain lab, prepare sampling plan, document sampling events and results 

Site-Review $0 $10,000 Review of documents and data evaluation/recommendations 

TOTALS $24,340 $10,000 ” 
. 
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7/l 8100 2: 17 PM 

INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 
Indian Head, Maryland 
Site 12 - Town Gut Landfill 
Alternative 4: Engineered Cap with Institutional Controls 
Present Worth Analysis 

Capital Annual Total Year 
Year cost I cost cost 

0 $3,266,087 $3.266.087 
$24,340 
$24,340 
$24,340 
$24,340 
$34,340 
$24,340 
$24,340 
$24,340 
$24,340 
$34,340 
$24,340 
$24,340 
$24,340 
$24,340 
$34,340 
$24,340 
$24,340 
$24,340 
$24,340 
$34,340 
$24,340 
$24,340 
$24,340 
$24,340 
$34,340 
$24,340 
$24,340 
$24,340 
$24,340 
$34,340 

Annual Discount 
Rate at 7% 

1 .ooo 
0.935 
0.873 
0.816 
0.763 
0.713 
0.666 
0.623 
0.582 
0.544 
0.508 
0.475 
0.444 
0.415 
0.388 
0.362 
0.339 
0.317 
0.296 
0.277 
0.258 
0.242 
0.226 
0.211 
0.197 
0.184 
0.172 
0.161 
0.150 
0.141 
0.131 

Present 
Worth 1 

$3,266,087 

2 
3 
4 
5 
6 
7 
8 
9 
IO 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 .’ 

. 21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

$24,340 
$24,340 
$24,340 
$24,340 
$34,340 
$24,340 
$24,340 
$24,340 
$24,340 
$34,340 
$24,340 
$24,340 
$24,340 
$24,340 
$34,340 
$24,340 
$24,340 
$24,340 
$24,340 
$34,340 
$24,340 
$24,340 
$24,340 
$24,340 
$34,340 
$24,340 
$24,340 
$24,340 
$24,340 
$34,340 

$22,758 
$21,249 
$19,861 
$18,571 
$24,484 
$16,210 
$15,164 
$14,166 
$13,241 
$17,445 . 
$11,562 
$10,807 
$10,101 
$9,444 
$12,431 
$8,251 
$7,716 
$7,205 
$6,742 
$8,860 
$5,890 
$5,501 
$5,136 
$4,795 
$6,319 
$4,186 
$3,919 
$3,651 
$3,432 
$4,499 

TOTAL PRESENT WORTH $3,589,882 
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7/18/00 2~24 PM 

INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 
Indian Head, Maryland 
Site 12 -Town Out Landfill 
Alternative 5: Landfill Removal 
Capital Cost 

I 

Unit Cost Total Cost 
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment 

1 PROJECT DOCUMENTS 
$40.00 $0 $6,000 $0 $6,000 1.1 Prepare Documents & Plans including Permits 

2 MOBlLlZATlOfU’DEMOBlLlZATlON 
2.1 Office Trailer (2) 
2.2 Storage Trailer (1) 
2.3 Construction Survey 
2.4 Equipment Mobilization/Demobilization 
2.5 Site Utilities 

3 DECONTAMINATION 
3.1 Decontamination Trailer 
3.2 Equipment Decon Pad 
3.3 Decon Water 
3.4 Decon Water Storage Tank, 6,000 gallon 
3.5 Clean Waler Storage Tank, 4,000 gallon 
3.6 PPE (6 p * 5 days l 26 weeks) 
3.7 Disposal of Decon Waste (liquid 8 solid) 

4 LANDFILL EXCAVATION AND MSPOSAL 
4.1 Site Clearing (level D) 
4.2 Turbidity Curtain 
4.3 Excavate & Load (2 cy bucket, level 0) 
4.4 Haul Material to Dewatering Pad (2 trucks for 80 days 
4.5 Construct & Remove Dewatering Pad #I (50’ l 50’) 
4.6 Construct & Remove Dewatering Pad #2 (100’ l 100’) 
4.7 Spread&liiAoad Material on Dewatering Pad 
4.8 Dewatering Pad Pumps, Piping & f&c Equipment 
4.9 Haul & Dispose at Landfill (20 cy/foad) 

4.10 Disposal Testing (TCLP) 
5 BACKFILL EXCAVATION 

5.1 Common Earth Fill 
5.2 Confirmation Sampling of Fill 
5.3 Haul Earth (16 cy/truck,lO mile R/T) 
5.4 CQade Earth 
5.5 Compact Earth (12’ lifts) 

6 SITE RESTORATION 
6.1 Topsoil, 6’ thick 
6.2 Confirmation Sampling of Topsoil 
6.3 Haul Topsoil (16 cy/truck,lO mile wr) 
6.4 Fine Grade & Seed Topsoil 
6.5 ‘Wetlands Soil 
6.6 Confirmation Sampling of ‘Wetlands Soil” 
6.7 Haul “Wetlands Soil’ (16 cy/truck,lO mile R/T) 
6.6 Wetlends Soil Placement, 1 cy backhoe 
6.9 Wetlands Vegetation Planting 

150 hr 

12 mo 
6 mo 
1 Is 
I Is 
6 mo 

6 mo 
1 Is 

6,000 gal 
6 mo 
6 mo 

780 day 
6 mo 

4.3 acre 
1,300 If 

70,000 cy 
160 day 

2,500 sf 
10,000 sf 
. 60 day 

60 day 
3,563 load 

10 ea 

66,500 cy 
6 ea 

66,500 cy 
66,500 cy 
66,500 Cy 

3,500 cy 
1 ea 

3,500 cy 
20,950 sy 

1,392 cy 
1 ea 

1,392 cy 
5 day 

108 csf 

$194.00 
$85.00 

$1 ,ooo.oo 

$1 ,ooo.oo 

$2,200.00 

$0.20 
$577.50 
$472.50 

$900.00 

$0.97 
$0.97 

$260.06 
$785.00 

$875.00 

$875.00 

$875.00 

$100.00 

$500.00 $450.00 

$30.00 

$324.00 
$8.22 $1.04 

$0.86 
$176.80 

$6.83 $0.94 
$6.83 $0.94 

$398.00 
$78.00 

$560.00 

$1.50 
$364.30 

$0.96 
$0.96 

$290.10 
$46.10 

$20.00 $50.00 $15.00 

$5.05 $0.38 $0.76 
$20.00 $50.00 $15.00 

$2.21 $7.00 
$0.31 $0.84 
$0.09 $0.16 

$14.15 $0.38 
$20.00 $50.00 

$2.21 
$0.30 $1.09 

$14.15 $0.38 
$20.00 $50.00 

$2.21 
$521 .OO 

$15.33 $0.34 

$0.76 
$15.00 

$7.00 
$0.22 
$0.76 

$15.00 
$7.00 

$547.60 

$500.00 

$155.00 

$0 

$2,328 
$510 

$1,000 

$6.0:: 

$13,200 

$1.22 
$3,465 
$2,835 

$5.4:: 

$0 

8: 

$2.4g 
$9,700 

g 
$926,380 

$7,850 

$0 
$5,250 

$i 
$0 

$0~~ 
50 

* $0 

acrfs0 
$0 
50 
$0 

$0 $0 
$0 fi $0 
fi $I:00 $5:: 
$0 $0 $0 

$0 
$500 $4:: $lf05 

x: ;: 
$0 
50 

$23.4: xi 5: 
50 $0 $0 

$10,6g 
$1,393 $2,408 
$1,352 

50 $60.200 $105,0:: 

$17,0!05 
$68,300 

50 

g 
$200 

$335.825 
$120 

f: 
$0 

$49,525 
$20 

$6.2:: 
$19,697 

$20 
$0 

t2.a:: 

$20,208 
$2,350 
$9,400 

$31,904 
$6,240 

$5:: 

$25,270 
$300 

$146,965 
$20,615 

$5,905 

$1,330 
$50 

$7,735 
$22,836 

$529 
$50 

$3,076 
$2,605 
$1,568 

$58,268 
$2,400 
$9,600 

$23,208 
$3,688 

$1:: 

$50,540 
$90 

$465,600 
$55,660 
$10,640 

$2,660 
$15 

$24,500 
$4,609 
$1,058 

$15 
$9,744 
$2,738 

$0 

$2,328 
$510 

$1,000 
$600 

$6,000 

$13,200 
$1.105 
$1,200 
$3,465 
$2,835 

$23,400 
$6,400 

$3,tiOi 
$12,038 

$165.200 
$86,576 
$24,250 
$97,000 
$55,112 

$9,928 
$926,380 

$8,700 

$411,635 
$5,760 

$612,465 
$76,475 
$16,625 

$53,515 
$960 

$32,235 
$33,730 
$21,204 

$960 
$12,820 

$5,343 
$4,450 
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7/18/00 2124 PM 

INDIAN HEAD DlVtSlON - NAVAL SURFACE WARFARE CENTER 
Indian Head, Maryland 
Site 12 -Town Gut Landfill 
Alternative 5: Landfill Removal 
Capital Cost 

I 

Unit Cost Total Cost 
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor 

6.10 Atkins Road Ext. Geotexlite, 24 oz., woven 
Equipment 

70 sv $1.60 $0.80 $0.10 $0 $112 $56 $7 $175 
6.11 Atkins Road Ext. Gravel, 6’ thick 
6.12 Atkins Road Ext. Binder Course, 4’ thick 
6.13 Atkins Road Ext. Wearing Course, 2” thick 

7 WATER LtNE RELOCATION 
7.1 ExcavationBackfill (4’ wide x 6’ deep) i 
7.2 Pipe Bedding 

70 sy 
70 sy 
70 sy 

$5.80 
$5.40 
$3.20 

$0.30 
$0.50 
$0.36 

$0.60 
$0.43 
$0.32 

$0 
so 
50 

$406 
$378 
$224 

$21 
$35 
$25 

$42 
$30 
$22 

$469 
$443 
$272 

7.3 Ductile fron Pipe (lr dia.) 
7.4 Pipe Elbow (90 degree) 
7.5 Pipe Caps 
7.6 Surge Blocks 
7.7 Atkins Road Geotextile, 24 oz., woven 
7.8 Atkins Road Gravel, 6’ thick 
7.9 Atkins Road Binder Course, 4‘ thick 

7.10 Atkins Road Wearing Course, 2’ thick 
8 MONITORING WELLS 

6.1 Rig Mob/Demob 
8.2 Abandon Existing Wells (6 B 15’) 
8.3 Install Monitoring Wells (6 @ 15’) 
8.4 Well Outer Casing 
8.5 Well Development (4 hours each well) 
8.6 Collect/Containerize IDW (1 drum per well) 
8.7 Transport/Dispose IDW Off Site 
8.8 Suryey Well Locations 

9 CONSTRUCTION OVERSIGHT 
9.1 Pr&essional O&sight (5p l 26 weeks) 

Subtotal 

Local Area Adjustments 

Subtotal 

Overhead on Labor Cost 8 30% 
G &A on Labor Cost 0 10% 

G & A on Material Cost 8 10% 
G &A on Subcontract Cost 0 10% 

Total Direct Cost 

Indirects on Total Direct Labor Cost 8 50% 
Profit on Total Direct Cost 8 10% 

Subtotal 3 

Health 8 Safety Monitoring 8 2% 

480 If 
480 if 
480 If 

4 ea 
2 ea 
4 ea 

18 sy 
18 sy 
18 sy 
16 sy 

$1.49 
$31.50 

$I,22500 
$125.00 
$200.00 

$1.60 
$5.80 
$5.40 
$3.20 

$6.55 
$2.00 

$26.00 
$SO.OO 
$75.00 
$75.00 

$0.80 
$0.30 
$0.50 
$0.36 

$3.85 
$0.58 
$9.55 

$29.50 

$0.10 
$0.60 
$0.43 
$0.32 

1 IS $2.500.00 $2,500 
90 If $12.00 $1,080 
90 If $18.00 $1,620 

6 ea $200.00 $1,200 
24 hr $30.00 $720 

6 ea $50.00 $300 
6 ea $150.00 $900 
1 Is $700.00 $700 

26 mwk $5,200.00 $0 $0 $135,200 50 $135,200 

$998,313 $557,728 $539,817 $840,322 $2,936.180 

100.0% 83.4% 98.2% 98.2% 

$998,313 $465,145 $530.101 $825.196 $2,818,755 

$159,030 $159,030 
$53,010 $53.010 

$46,515 $46,515 
$99,831 $99,831 

$73: 
$15.120 

$4,900 
$250 
$800 

$29 
$104 

597 
$58 

$3,144 
$960 

$12,480 
$320 
$150 
$300 

$14 
$5 

t: 

t: 
$0 

g: 
50 
50 
50 

$1,848 
$278 

$4,584 
$118 

g: 

8:: 
$8 
$6 

$4,992 
$1,954 

$32,184 
$5.338 

$400 
$1,100 

$45 
$121 
$114 

570 

$2.500 
$1,080 
$1,620 
$1,200 

$720 
$300 
$900 
$700 

$1,098,144 $511,660 $742,141 $825,196 $3,177,141 

$371,070 $371,070 
$317:714 

$3,865,926 

$77,319 
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7/18/00 2124 PM 

INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 
Indian Head, Maryland 
Site 12 - Town (3ut Landfill 
Alternative 5: Landfill Removal 
Capital Cost 

I 

Unit Cost Total Cost Total Direct 
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment cost 

Total Field Cost $3.943,244 

TOTAL COST 

Contingency on Total Field Cost 0 10% 
Engineering on Total Field Cost 8 $320,000 

$394,324 
$320,000 

$4,657,569 
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7/l 8/00 2:24 PM 

INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 
Indian Head, Maryland 
Site 12 - Town Gut Landfill 
Alternative 5: Landfill Removal 
Annual Cost 

Item I 

Item Cost 
Annually Notes 

Sampling $5,260 

Analysis/Water $6,000 

Report 

Site Review 

TOTALS 

$4,000 

$0 

$15,260 $10,000 

Collect six groundwater and six surface water samples, per sampling period 
(once per year), plus travel and living 

Water samples, per sampling period, (including blanks & duplicates for each 
medium) SVOCs and inorganics 

Obtain lab, prepare sampling plan, document sampling events and results 

$1 d,ooo Review of documents and data evaluation/recommendations 

. . . . 
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7/18/00 2:24 PM 

INDIANHEADDIVISION-NAVALSURFACEWARFARECENTER 
Indian Head,Maryland 
Site 12 -Town Gut Landfill 
Alternative 5: Landfill Removal 
Present Worth Analysis 

Capital Annual Total Year 
.Year cost cost cost 

0 $4,657,569 $4,657,569 

Annual Discount Present 
Rate at7% Worth 

1.000 $4,657,569 
1 $15,260 
2 $15,260 
3 $15,260 
4 $15,260 
5 $25,260 
6 $15,260 
7 $15,260 
8 $15,260 
9 $15,260 
10 $25,260 
11 $15,260 
12 $15,260 
13 $15,260 
14 $15,260 
15 $25,260 
16 $15,260 
17 $15,260 
18 $15,260 
19 $15,260 
20"' * . $25,260 
21' $15,260 
22 $15,260 
23 $15,260 
24 $15,260 
25 $25,260 
26 $15,260 
27 $15,260 
28 $15,260 
29 $15,260 
30 $25,260 

rileyk Isl2-41-42kftel2a5b\pwa 

$15,260 0.935 
$15,260 0.873 
$15,260 0.816 
$15,260 0.763 
$25,260 0.713 
$15,260 0.666 
$15,260 0.623 
$15,260 0.582 
$15,260 0.544 
$25,260 0.508 
$15,260 0.475 
$15,260 0.444 
$15,260 0.415 
$15,260 0.388 
$25,260 0.362 
$15,260 0.339 
$15,260 0.317 
$15,260 0.296 
$15,260 0.277 
$25,260 0.258 
$15,260 0.242 
$15,260 0.226 
$15,260 0.211 
$15,260 0.197 
$25,260 0.184 
$15,260 0.172 
$15,260 0.161 
$15,260 0.150 
$15,260 0.141 
$25,260 0.131 

$14,268 
$13,322 
$12,452 
$11,643 
$18,010 
$10,163 
$9,507 
$8,881 
$8,301 
$12,832 
$7,249 
$6,775 
$6,333 
$5,921 
$9,144 
$5,173 
$4,837 
$4,517 
$4,227 
$6,517 
$3,693 
$3,449 
$3,220 
$3,006 
$4,648 
$2,625 
$2,457 
$2,289 
$2,152 
$3,309 

TOTAL PRESENT WORTH $4,868,490 
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7/18/00 3.25 PM 

INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 
Indian Head, Maryland 
Site 41 - Scrap Yard 
Alternative 2: Soil Removal 
Capital Cost 

I 
Unit Cost Total Cost Total Direct 

item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment cost 
1 PROJECT DOCUMENTS 

1.t Prepare Documents & Plans including Permits 
2 MOBILIZATION/DEMOBILlZATlON 

2.1 Office Trailer (2) 
2.2 Storage Trailer (1) 
2.3 Construction Survey 
2.4 Equipment Mobilization/Demobilization 
2.5 Site Utilities 

3 DECONTAMINATION 
3.1 Decontamination Trailer 
3.2 Equipment Decon Pad 
3.3 Decon Water 

250 hr $40.00 50 50 $10,000 50 

$776 
$170 

$1,000 

52,oZ 

$4,400 
50 

$400 
$1,155 

$945 
50 

$1,800 

g 
$10,000 
$34,310 

$3,000 
56.500 

$18,460 
514,040 
$20,400 

. 

:: 
50 

:: 
50 
50 
50 

50 
$500 

50 

:i 
$5,400 

50 

50 
50 

517.3: 
$1,970 

50 

Y$ 
$1,000 

50 

52.2:: 
$364 
520 

:t 

57:: 
520 

5:: 

51,OE 
50 
$0 
50 

$30.695 
$700 

$1,528 

;: 
50 

$100 
50 

5776 
$170 

$1,000 
$600 

$2,000 

50 
$450 

:: 
.50 
50 
50 

50 
$155 

:: 
50 
50 
50 

54,400 
$1,105 

$400 
$1,155 

$945 
$5,400 
51,800 

$3,300 $3,525 $6,825 
$2.155 $838 $2,993 

547 $148 $195 
54,100 $4,900 $26,300 

$830 $2,800 $5WJ 
$233 $740 $973 

$1,994 5t,478 $3,472 
$1.711 $203 $1,914 
$2,500 5750 $14.250 

50 50 ‘534,310 

$2,191 $1.532 
$5,600 $1.680 

$27 555 
$50 515 

$159 5504 
$704 5656 
$682 $279 
$20 540 
$50 515 

$117 $371 
$338 568 

$3.723 
576,720 

5446 
$960 
$663 

51,361 
5961 
5810 
$960 
5488 
$499 

:: 
50 
$0 
50 

53,ooo 
57.500 

$18,460 
5t4.040 
$20,400 

$5,130 
$253 

$42,955 
51,303 
$5,168 

3.4 Decon Water Storage Tank, 6,000 gallon 
3.5 Clean Water Storaqe Tank. 4.000 aallon 
3.6 PPE (6 p * 5 days ‘6 weeks) 
3.7 Disposal of Decon Waste (liquid&solid) 

4 mo $194.00 
2 mo $85.00 
1 Is 51 ,ooo.oo 
1 
2 me: $1 ,ooo.oo 

2 mo $2,200.00 
1 Is 

2,000 gal $0.20 
2 mo $577.50 

$100.00 $500 00 

$450 00 $155.00 $500.00 

2 mo $472.50 
180 day 

2 mo $900.00 
$30 00 

4 SITE PREPARATION 
4.1 Clear 8 Grub (light trees) 
4.2 Fence Removal 
4.3 Fence Disposal 
4.4 Staging Area, install & remove (1OO’by 100’) 
4.5 Railroad Track Removal 
4.6 RailroadTie Disposal (250 ties) 

5 SCRAP YARD 
5.1 Concrete Surface Excavation (skid loader w/broom) 
5.2 Steam Clean Concrete 
5.3 Verify Glean Surface 
5.4 Asphalt Topcoat, 2” thick 

6 EXCAVATION OFF CONCRETE 
6.1 Soil Excavation (3/4 cy backhoe) 
6.2 Confirmation Sampling (excavation) 
6.3 Common Earth (fill) 
6.4 Confirmation Sampling of Fill 
6.5 Haul Earth (18 cyhruck,lO mile R/T) 
6.6 Grade Eafth 
6.7 Compact Earth (6’ lifts.) 
6.8 Topsail Cover, 6’ thick 
6.9 Confirmation Sampling of Topsoil 

8.10 Haul Topsoil Cover (16 cyfiruck.10 mile RK) 
6.11 Fine Grade & Seed Topsoil 

7 OFF-SITE DISPOSAL 
7.1 Waste Characterization 
7.2 Liquid Dffposal (1,OOO gal in drums) 
7.3 Nonhazardous Landfill (I,41 3 cy @ 20 cy/load) 
7.4 Hazardous Landfill (PGB soiis, haui & dispose, 48 Cyj 
7.5 Incineration fPCB soils. haul 8 dispose, 16 cv) 

3 day 
1,710 If 

20 cy 
10,ooo sl 

500 If 
100 cy 

5 day 
5 dav 

$1,100.00 51.175.00 
$1.26 $0.49 
$2.33 57.40 
$0.41 $0.49 
$1.66 $5.60 
$2.33 $7.40 

$398.80 5295.55 
5342.20 $40.60 

550.00 $15.00 

$3.73 
$3.94 

50 eA 5200.00 
73,000 sf 50.47 

520.00 

7 day 
112 ea 560d.00 
72 cy 

1 ea 5875.00 
72 cy 
3 day 
3 day 

53 cy 
t ea 5875.00 

53 cy 
310 sy 

3 ea 51 ,OOO.OO 
20 drum 5325.00 
71 load $260.00 

5313.00 5218.80 
550.00 515.00 

$0.38 50 76 
55oOO $15.00 

52.21 57.00 
5234.80 5218.80 
5227.20 $93.05 

50.36 $0.76 
550.00 515.00 

$2.21 $7.00 
51.09 50.22. 

$20.00 
55.05 

520.00 

$14.15 
520.00 

50.30 

$50.00 

72 ion i.“, ^^ 91YO.“” 
24 ton 5850.00 

8 MISC.SlTEWORi 
8.1 Chain Link Fence, 8’ high with barb wire 
8.2 Fence Double Swing Gate, 12’wide 
8.3 Retaining Wall, 4’ high, concrete 

1.710 If 517.95 54.17 53.00 
1 ea 5700.00 5350.00 5253.00 

65 If 523.50 546.00 510.00 
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7/18/00 3.25 PM 

INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 
Indian Head, Maryland 
Site 41 - Scrap Yard 
Alternative 2: Soil Removal 
Capital Cost 

I 

Unit Cost . Total Cost Total Direct 
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment cost 

8.4 Eroded Area Topsoil Cover, 6” thick 93 cy $14.15 $0.38 $0.76 $0 $1,316 $35 $71 $1,422 
1 ea $875.00 $20.00 $50.00 $15.00 $875 $20 $50 $15 $960 8.5 Confirmation Sampling of Topsoil 

8.6 Haul Topsoil Cover (16 cy/lruck,lO mile R/T) 
8.7 Jute Mesh 
8.8 Fine Grade & Seed Topsoil 

9 MONITORING WELLS 
9.1 Rig MobKIemob 
9.2 Abandon Existing Wells (3 0 15’) 
9.3 Install Monitoring Wells (3 @ 15’) 
9.4 Well Outer Casing 
9.5 Well Development (4 hours each well) 

93 cy 
555 sy 
555 sy 

1 Is 
45 If 
45 If 

$2.21 
$0.72 $0.21 
$0.30 $1.09 

3 ea 
‘12 hr 

3 ea 
3 ea 
1 Is 

8 mwk 

$2.500.00 
$12.00 
$18.00 

$200.00 
$30.00 
$50.00 

$150.00 
$500.00 

$7.00 $0 50 $206 $651 $057 
$0.07 50 $400 $117 $39 $555 
$0 22 50 $167 $605 $122 $894 

$2.500 $0 
$540 

:i 
:i :: 

$2,500 
$540 

$810 $0 $810 
$600 $0 :: $0 $600 
$360 50 $360 
$150 : fi $150 
$450 :: 50 $0 $450 
$500 $0 50 50 $500 

50 $0 $41,600 $0 $41,600 

$195,091 $65,481 $90,441 $28,183 $379,195 

100.0% 83.4% 98.2% 98.2% 

$195,091 $54,611 $88,813 $27,675 $366,190 

$26,644 $26,644 
$8,881 $8,861 

$5,461 $5,461 
$19,509 $19,509 

$214,600 $60,072 $124,338 $27,675 $426,686 

9.6 CollecKoniainerizk IDW (1 drum per well) 
9.7 Transport/Dispose IDW 011 Site 
9.8 Survey Well Locations 

10 CONSTRUCTION OVERSIGHT 
10.1 Prolessional Oversight (5p * 8 weeks) 

Subtotal 

Local Area Adjustments 

Subtotal 

Overhead on Labor Cost @ 30% 
G & A on Labor Cost @ 10% 

G & A on Material Cost 0 10% 
G & A on Subcontract Cost @ 10% 

Total Direct Cost 

tndirects on Total Direct Labor Cost @ 50% 
Profit on Total Direct Cost @ 10% 

Subtotal 3 

Health & Safely Monitoring @ 2% 

Total Field Cost 

Contingency on Total Field Cost @ 20% 
Engineering on Total Field Cost Q $100,000 

TOTAL COST 

$5,200.00 

$62,169 $62,169 
$42.669 

$531,523 

$10,630 

$542,154 

$108,431 
$100,000 

$75o,sa4 

riley\cr 
Page 2 of 4 
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7/l 8100 3:25 PM 

INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 
Indian Head, Maryland 
Site 41 - Scrap Yard 
Alternative 2: Soil Removal 
Annual Cost 

Item Cost Item Cost Item Cost 
Item Annually per 5 Years per 10 Years Notes 

Site Maintenance $1,000 Repair Asphalt (patch holes) 

Sampling $5,260 

$34,310 

Analysis/Water $4,725 

Report 

Site Review 

TOTALS 

$4,000 

$14,985 

$10,000 

$44,310 

$68,600 
Seal Asphalt (clean & seal) 
Repave Asphalt (2” thick) 

Collect four groundwater samples, per sampling period (once per year), plus 
travel and living 

Water samples, per sampling period, (including blanks & duplicates for each 
medium) VOCs, SVOCs, Pesticides/PCBs, and inorganics 

Obtain lab, prepare sampling plan, document sampling events and results 

$68,600 

Review of documents and data evaluation/recommendations 

Page 3 of 4 riley\cto245\sl2-41-42\site41 a2\anulcost 



7/l 8100 3:25 PM 

INDIAN HEAD DIVISION - NAVAL SURFACE WARFARE CENTER 
Indian Head, Maryland 
Site 41 - Scrap Yard 
Alternative 2: Soil Removal 
Present Worth Analysis 

Capital Annual Total Year 
Year cost cost I cost 

0 $750,584 $750,584 
1 $14,985 $14,985 
2 514,985 $14,985 
3 514,985 $14,985 
4 $I 4,985 $14,985 
5 $59,295 $59,295 
6 $14,985 $14,985 
7 $14,985 $14,985 
a $14,985 514,985 
9 $14,985 $14,985 
IO $93,585 $93,585 
11 514,985 $14,985 
12 $14,985 $14,985 
13 $14,985 $14,985 
14 $14,985 $14,985 
15 $83,585 $83,585 
16 $14,985 $14,985 
17 $14,985 $14,985 
ia 514,985 514,985 
19 514,985 514,985 
20 $93,585 593,585 
21 $14,985 $14,985 
22 514,985 $14,985 
23 $I 4,985 $14,985 
24 514,985 $I 4,985 
25 $83,585 $83,585 
26 $14,985 514,985 
27 514,985 $14,985 
28 514,985 514,985 
29 $14,985 514,985 
30 $93,585 $93,585 

Annual Discount Present 
Rate at 7% Worth 

1 .ooo $750,584 
0.935 $14,011 
0.873 $13,082 
0.816 512,228 
0.763 $11,434 
0.713 $42,277 
0.666 $9,980 
0.623 $9,336 
0.582 $8,721 
0.544 $8,152 
0.508 $47,541 
0.475 $7,118 
0.444 $6,653 
0.415 $6,219 
0.388 $5,814 
0.362 $30,258 
0.339 $5,080 
0.317 $4,750 
0.296 $4,436 
0.277 . $4,151 
0.258 $24,145 
0.242 $3,626 
0.226 $3,387 
0.211 $3,162 
0.197 $2,952 
0.184 515,380 
0.172 $2,577 
0.161 $2,413 
0.150 52,248 
0.141 $2,113 
0.131 $12,260 

TOTAL PRESENT WORTH $1,076,086 

rileyk Is 12-41-42kite41 a2\pwa Page 4, of 4 



APPENDIX I 

CONCEPTUAL DESIGN CALCULATIONS 



TETRA TECH NUS, INC. 

INDIAN HEAD 

CALCULATION SHEET 

JOB NUMBER: 

PAGE: 1 OF 4 

N7129-1440 
,--- .- =. 

SUBJECT: 
Site 12 - Town Gut Landfill - Area and Volume Calculations 

BASEDON: DRAWING NUMBER: 

/ 
BY: T.J.R. CHECKED BY: 444 APPROVED BY: DATE: 

Date: 7t 1 mo Date: 7/l~/00 

Objective: 

Calculate the area of landfill for the purpose of calculating material volumes. 

Calculations: 

Area of Site 12 - Town Gut Landfill 

A planimeter and the drawing found on page 4 of 4 was used to calculate the area of landfill. 

Planimetered Area 1 Drawing Scale I Area of Landfill Area of Landfill I 

2.39475 
5.98301 

150 
150 

Tntol Aroa 

53882 1.2 
134618 3.1 
i 881inn A-R 

-. ” . . ESTIMATED AREA OF WETLANDS DISTURBED UNDER THE ALTERNATIVES 

From Drawing 3-1 (Appendix A), areas of the wetland disturbed are: 

Planimetered Area Drawing Scale Area of Wetlands Area of Wetlands 
(si) (ft/in) (sf) (acres) 

7.515 50 i 8788 0.43 
Total Area 18788 0.43 

Assume for Alt. 2 area is 50% of above 9394 0.22 

Volume of “Wetland Soil” 

soil 2’ thick = 18,788 sf * 2’ 1,392 cy 
Assume for Alt. 2 is 50% of above 696 cy 

Lentyth of “Shore Line” Disturbed 
measured from drawing 3-1 (Appendix A) 
Assume for Alt. 2 is 50% of above 

1,425 If 
713 If 

ALTERNATIVE 2 (SOIL COVER) QUANTITY CALCULATIONS 

Area of Soil Cover 
Assume l/2 of landfill covered with 2’ of soil (18” common fill & 6” vegetative fill) 
Common Fill: (2.15 acre)(43560 sf/acre)(l.5 ft)/(27 cf/acre) = 5,203 cy 
Vegetative Fill: (2.15 acre)(43560 sf/acre)(0.5 ft)/(27 cf/acre) = 1,734 cy 

Add 66 cy (l/4 of landfill material removed) 

_, ,.“, 
use 5200 cy 

use 1800 cy 

Site 12 Area Calculations (B).xls 711 a/o0 



TETRA TECH NUS, INC. CALCULATION SHEET PAGE 2 OF 4 

CLIENT: JOB NUMBER: 
INDIAN HEAD N7129-1440 

SUBJECT: Site 12 - Town Gut Landfill - Area and Volume Calculations 

BASED ON: DRAWING NUMBER: 

BY: T.J.R. CHECKED BY: &d APPROVED BY: DATE: 

Date: 7/18/00 Date: 7/, g/b0 

Area & Volume of Landfilled Material to be Removed 
Assume material is removed along the “shore line” to a depth of 2 feet by 5 feet wide 

Area: 5’ * 713’ = 3,565 sf 
Volume: 3,565 sf * 2 feet = 7,130 cf or 264 cy 

Volume of Material for “Dewaterino” and Off Site Disoosal 
Landfilled Material Removed 264 cy 

Wetland Soil Removed 696 cy 
Total 960 cy 

ALTERNATIVE 3 (SOIL CAP) QUANTITY CALCULATIONS 

Using the area calculation the following volumes were calculated. 

Area & Volume of Landfilled Material to be Removed 
Assume material is removed all along the “shore line” to a depth of 4 feet by 5 feet wide 

Area: 5’ * 1,425’ = 7,125 sf 
Volume: 7,125 sf * 4 feet = 26,500 cf or 1,055 cy 

Volume of Material for “Dewaterino” 
Landfilled Material 
Wetland Soil 

One half to be placed under cap 
One half to be disposed off site 

Total 

1055 cy 
1392 cy 
2447 cy 
1224 cy 
1224 cy 

Volume of Fill Material for Final Landfill Soil Laver . 

Additional Thickness of Layer 
Area 
Volume of Final Landfill Soil Layer 
Use 

12 inches 1 ft 
188500 sf 

6981 cy 
7000 cy 

Area of Geotextile Material Between Existina Surface & Cao 

Number of Geotextile Layers 
Area 
Required Squarefootage of Geotextile 

1 layer 
188500 sf 
188500 sf 

Volume of Common Fill Reauired For Soil Cover 

Thickness of Layer 
Area 
Volume of Common Fill for Soil Cover 
Use 

18 inches 1.5 ft 
188500 sf 

10472 cy 
10500 cy 

Site 12 Area Calculations (B).xls 711 a/o0 



TETRA TECH NUS, INC. 

INDIAN HEAD 

CALCULATION SHEET 

JOB NUMBER: 

PAGE 3 OF 4 

N7129-1440 
,, -v.. 

SUBJECT: 
Site 12 - Town Gut Landfill - Area and Volume Calculations 

BASED ON: 

BY: 
Date: 

T.J.R. 

7/I s/o0 

CHECKED BY: 
Date: 

DRAWING NUMBER: 

APPROVED BY: DATE: 

Volume of Veaetative Fill for Soil Cover 

Thickness of Layer 6 inches 0.5 ft 
Area 
Volume of Vegetative Fill for Soil Cover 

188500 sf 
3491 cy 

Use 3500 cy 

ALTERNATIVE 4 (ENGINEERED CAP) QUANTITY CALCULATIONS 

Area of Geomembrane Material 

Number of Geomembrane Layers 
Area 
Required Squarefootage of Geomembrane 

1 layer 
188500 sf 
188500 sf 

Area of Geo-comoosite Net 

Number of Layers 
Area 
Required Squarefootage of Geo-composite 

1 layer 
188500 sf 
188500 sf 

Volume for Vertical Containment 

Length of wall (perimeter around landfill) 
Assumed depth to low permability layer 
Required Squarefootage of Vertical Containment Wall 

2,600 If 
30 ft 

78000 sf 

For the followina Quantities Refer to Alternative 3 Calculations: 

Volume of Fill to complete final landfill soil layer 
Volume of Material Excavated 
Volume of Material to be placed under the cap 
Volume of Material to be disposed off site 
Volume of Clean Common Fill for 1 a-inch Cover Layer 
Volume of Vegetative Fill for 6-inch Cover Layer 

7000 cy 
2447 cy 
1224 cy 
1224 cy 

10500 cy 
3500 cy 

ALTERNATIVE 5 (LANDFILL REMOVAL) QUANTITY CALCULATIONS 

Volume of Debris/fill in Site 12 Landfill 

._ 

Average Depth of Debris/Fill 
Area of Landfill 
Volume of Debris/Fill In Site 12 Landfill 

10 ft 
188500 sf 

69815 cy 
Use 70000 cy 

Site 12 Area Calculations (B).xls 711 a/o0 
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TETRA TECH NUS, INC. CALCULATION SHEET PAGE 1 OF 3 
. 

CLIENT: JOB NUMBER: 
INDIAN HEAD N7129-1440 

SUBJECT: 
Site 12 - Town Gut Landfill - Quantity Calculations for Pipe Realignment 

BASED ON: 

BY: 
Date: 

DRAi’(jNG NUMBER: 

T.W.S. CHECKED BY: APPROVED BY: DATE: 
07/l 4/00 Date: 

Objective: 

Calculate the quantity of materials needed to realign the 18” water line located along Atkins Road North of Site 
12. 

Assumptions: 

1) The pipeline is 18” ductile iron pipe, there are no valves, junctions or fire hydrants along the 
stretch of pipe needing relocated. 

2) The existing pipe is located below grade with 4-feet of cover over the pipe. The pipe is located on 
the southern side of Tisdale Road, as indicated in the figure provided on page 3 of 3. 

3) The present depth is adequate for loads that will be exerted on the new pipe that will be located 
under Atkins Road. 

4) After realignment, the abandoned portion of the existing pipe will be plug at both ends and left in 
place. 

_, 
Calculations: 

Lenqth of Pioe Reauired for Realianment 

Width of Atkins Road at Crossing = 20 ft 
Length of pipe to extend on each side of Atkins Road = 5 ft 

Total length to cross Atkins Road = 30 ft 
Number of Road Crossings = 2 

Length of pipe along Atkins Road = 420 ft 

Required amount of 18” Ductile Iron Pipe for realignment = 
Required number of 18” Ductile Iron 90” Elbows = 

Required number of surge blocks = 
Required number of caps for abandoned pipe = 

480 ft 
4 
4 
2 

Lenath of Trenchina Reauired for Realianment 

Length of Trenching = Required length of Pipe = 480 ft 
Required length of trenching across roadway = 40 ft 

Site q 2 Pipe Realignment.xls 7/l 8/00 



TETRA TECH NUS, INC. CALCULATION SHEET PAGE 2 OF 3 

CLIENT: 
INDIAN HEAD 

JOB NUMBER: 
N7129-1440 

SUBJECT: 
Site 12 - Town Gut Landfill - Quantity Calculations for Pipe Realignment 

BASED ON: DRAWING NUMBER: 
I 

I BY: 
Date: 

T.W.S. CHECKED BY: - APPROVED BY: DATE: 
07/14/M) I Date: ?/,a /co IJ’ I I 

. r 

Fill Material 

The trench will be backfilled with the same material that was excavated with the exception of the pipe bedding 
material. The pipe will be placed on 6-inches of gravel. 

Area of Pavement material Required*: Length of Excavation in Road = 
Thickness of Pavement Section = 

Width of Excavation = 

40 ft 
1 ft 
4 ft 

Area of Pavement Material Required = 18 sy 

* Pavement section is assumed to be the same as the section assumed for Atkins Road Extension 
in the cost estimate for Alternative 4; P-inch bituminous wearing course, 4-inch base or binder 
course, and 6-inch sub-base course. 

Site 12 Pipe Realignment.xls 7/l 9/00 
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CALCULATION WORKSHEET PAGE 1 OF 2 

LIENT INDIAN HEAD DIV, INDIAN HEAD 7129-1440 
IU 

aBJECT SITE 41 - SCRAP YARD - ALTERNATIVE 2 - SOIL REMOVAL 
‘ASED ON DRAWING NUMBER 

/./ 

” LMY 
CHECKED BY 

w-$ 
APPROVED BY 

7/l 9/00 
rD # I .-. 

IBJECTIVE 

-0 provide support for the quantities used in the IHDIV-NSWC Site 41 Feasibility Study cost estimate (Alternative 
!). 
I’ Chain Link Fence: 

Remove and Replace 1,710 linear feet (scrap yard perimeter) 
Assume one truckload of construction/demolition waste for disposal purposes 

gailroad Track Removal (no replacement): 

500 linear feet (scaled off Figure 7-1) 

Zlear and qrub: 

Isolated areas around excavation points - see Figure 7-1 
Assume 2 laborers, backhoe, and chipper for 3 days 

;oil Removal (within vard): 

395 feet x 80 feet + 360 feet x 115 feet = 73,000 square feet 
Assume average of 6” soil across yard (on top of concrete) 
Volume = 73,000 square feet x 0.5 feet = 1,352 cubic yards 

ioil Removal (outside vard): 

15 isolated locations require removal to 6 inches (see Figure 7-l) 

15 x (10 feet x 10 feet) x (0.5 feet) = 28 cubic yards 

12 isolated locations require removal to 18 inches (see Figure 7-1) 

12 x (10 feet x 10 feet) x (1.5 feet) = 67 cubic yards 

1 isolated location requires removal to 8 feet (see Figure 7-l) 

1 x (10 feet x 10 feet) x (8 feet) = 30 cubic yards 

iteam clean concrete: 

. 

395 feet x 80 feet + 360 feet x 115 feet = 73,000 square feet 

isphalt pavement: 

73,000 square feet 



CALCULATION WORKSHEET PAGE 2 OF 2 
:LlENT INDIAN HEAD DIV, INDIAN HEAD 7129-1440 
IIJ 

uBJECT SITE 41 - SCRAP YARD - ALTERNATIVE 2 - SOIL REMOVAL 
#ASED ON DRAWING NUMBER 

” LMY 1 “‘-‘EC$Y$$Y ,~~,~~ i APPROVED BY 7/l 9/00 

Yit3e samt3les: 

Using regulations for non-porous surfaces as a guideline, use a 3-foot grid spacing and samplle 10% of the 
ubdivisions. Given 73,000 square feet of concrete and a g-square-foot grid = 8,111 grids. 10 percent = 811 
#ampIes. Since concrete is only being sampled to ascertain presence and/or absence of Iresidual PCB 
:ontamination with the intent of covering the surface, assume 50 wipe samples. 

Zonfirmatorv soil samples: 

From regulations, 5-foot grid spacing is required for confirmatory sampling for PCBs 

Given surface areas of the removal areas outside the scrap yard 

15 x (10 feet x 10 feet) + 12 x (10 feet x 10 feet) + 1 x (10 feet x 10 feet) = 2,800 square feet 

. 2,800 square feet / 25 square feet = 112 confirmatory samples 

Volume of soil removed from outside scrap yard 
28 cubic yards + 67 cubic yards + 30 cubic yards = 125 cubic yards 

Common fill: 12 x (10 feet x 10 feet) x (1 foot) + 10 feet x 10 feet x 7.5 feet = 72 cubic yards 

Top soil: 125 cubic yards - 72 cubic yards = 53 cubic yards 

M-site diwosal: 

Total volume of soil = 1,352 + 28 + 67 + 30 = 1,477 cubic yards 

Soil with PCB concentrations c 50 ppm goes to municipal solid waste landfill 
All soil, with the exception of the 64 cubic yards below = 1,477 - 64 = 1,413 cubic yards 
Assume 1.5 tons per cubic yard = 2,120 tons 

Soil with PCB concentrations >= 50 ppm; ~500 ppm goes to R.CRA C Landfill (with TSCA permit) 
3 isolated locations have PCB concentrations in this range. Assume 3 truck loads = 48 cubic yards 
Assume 1.5 tons per cubic yard = 72 tons 

Soil with PCB concentrations >= 500 ppm goes to RCRA Incinerator (with TSCA permit) 
1 isolated location has PCB concentrations > 500 ppm. Assume 1 truck load = 16 cubic yards 
Assume 1.5 tons per cubic yard = 24 tons 

flisc. Site Work 

Retaining Wall 
Length = 65 If. Assume 4 foot high made of cast-in-place concrete. 

Eroded Area 
Stabilize and seed eroded area on slope. Assume area is 
Say topsoil is 6” thick: 5,000 sf x 0.5’ = 2,500 cf or 93 cy: 

100’ by 50’ = 5,000 sf or 555 sy. 



APPENDIX J 

SITE 41 MONITORING WELL MW004 



EMiRGENC,yrrEMP k. C AN! . ‘-* 

$I 
SEQUENCE NO. STATE QF;vARjtAND STATE PERMIT NUMBER 

I I -- (MOE USE ONLY) 
1 2 .?a 6 PERMlT TO’DRILL WELL al - 94 - 

please print or type 
2303 

” fill in this form comnletelv ” 

OWNER INFORMATION t 

1 Navel Surface Warfare Center 1 
15 Last Name Owner first Name 34 

1 Indian Head Dfvision 
f 

I 
36 Street or RFD 55 -’ 

1 Indian Head, MD 20640 1 
57 Town 76 Slate 72 tip 76 

DRILLER INFORMATION 

1 Michael W. Huber 
Driller’s Name 

1 Eardin-Huber, Inc. 
Firm Name 

M GD 046 I 
76 License No. 81 

J 

I 6720 Ft. Smallwood Rd., Balto Md. 212261 
Address 

I 10/2/98 
Signature ‘s /I 

I 
-Date 

B I 2 1 wfu ~FOR~ATION 
1 2 APPROX- PUMPlNG RATE 

EONE 

(GAL. PER MIN.) 8 .” 12 NOXi?i 
AVERAGE DAILY QUANTITY NEEDED 
(GAL. PER DAY) 14 20 

USE FOR WATER (CIRCLE APPROPRIATE Box) 

j?iJ:: UOMESTIC’POTABlE SUPPLY’& R&XENTlAL 
IRRIGATION :.: : .’ I:; .: : : - : :.. : . 

APPROXIMATE DEPTH OF WELL 1 30 J FEET 
24 2a . . 

APPROXIMATE DIAMETER OF WELL 2 rJNECAH’ 

*augerad) 

MeHOD OF ORllLING (circte one) 

JETTED Jetted 8 DRIVEN 

3o AIRROTary AIR-PEFtcussMn R0TARY (Hydraulic Rotary) 

37 CABLE REVerse-RCYTary DAive-POINT -- - - 

other 

REFYACEMENT OR DEEPENED WELLS 
(CIl?CLE APPROPRIATE BOX) 

-WELL WILL NOT REPtACE AN EXISTING~WELL .- “. 

pJ.;.. _ - ‘THls WELL bvkt REPLACE A WELL MAT WILL BE 

,..-:4~~~~NED.~.~~.S~ALED.. .;;Ip23:=,.,. l.‘C-.S.: f.:;,; ,,.&. ;:.. ,.: ,. 3g q ~&$+-WELiW&L REF’LA~.,.A,~~ T&IT WILL BE USED 
.AS A~NDl3-X!2%?$JTAC3?L~L APPROVING AUTHORITY , 

APPR~P. PERMIT NUMBER 
.s 

GAP 
34 c 63 

. ‘.+ 
Km . . CB - f&4 - 2303 PERMIT No. 71) 71 73 n 74 75 76 ,Zi.. 70 79 

M--M L_ ._ 
SPECIAL CONDITIONS .:_: 

.K)TE - -G I”THom~~ES sHmn0 “s;-;;av 
: __,~ 

2 I+% 
- : .;. .* ._ 1- A-- ;.- 

_, ---e--y- -,I.. __- 
: 

-_ _. 
I ., ,, -/ -. ’ 

*-. 

I 

LxLfJ 
&Cl?ON QF WEU FROM 
TOWN (CIRCLE 60X) 

I 

’ - 8131 . LOCATION OF WELL 

I Charles County 
8 COUNTY d 

I 
23 SUBDIVISION d 

SECTloN H LoT b-d 

I Indian Read 
52 NEAREST TOWN d 

MILES FROM TOWN (enter Oif in town) 173 M l J 0 
76 n 70 

I Hersey ioad I 
11 NEAR WHAT-ROAD 30 

ON WHICH SIDE OF ROAD 

J 

Cl~L$PPROPF3,lATE BOX) -z@ 

.& 7$[? 34 300 37 .-’ 
L DIST~%i%k%OAD m 

ENTER FT OR Ml js39 

TAX NAP: & BLU: 8 PARCEL - 

1 BE FILLED IN BY DRILLER 
-I DEPAPTMENT APPROVAL 

- 
I c+atr-9 

‘COUNTY NAME 
9%tm m-l I 

COUNTY%O. 

STATE 
SIGNATURE .. 

DATE ISSUED 

SHOW MAJOR FEATURES OF 
BOX B LOCATE WEU _I_O 
Wtl-HANX 

SOURCES OF DRILLING WATER 

;. MZNICIPAL . . 

3. 

i, 
WAD-E THE BOX NUMBER 

FROM THE MAp HERE 

4 

E 6x3 750 

. 
‘N .- 

2.70 - 

)c * 
000 
000 

DRAW A SKEidli BELOW SHOWING .LO(;AyIOti OF WELL IN . .- 
RkiiTlON TO NEARBY TOWNS AND%ADS.AND GIVE 

;:- ., : ‘_ . . 



-- ‘- _.._,,.. .* -. . . . . . . _ -. .-‘- - .- c ., .,- -. -- -. .-- -. -. - .-._ _..___ ._-_ __’ ..-. I .-- ,.6891A 

I 

&iigiti- . . . 

STATE OF MARYLAND I WJST BE SUBMIlTED AFl-ER 

F IEPORT 
WELL 83 wmrLETED. 

6 
WELL CoMPLE’TlON 

HIS FORM COMPL-LY COUNTY 
NUMBER 98-480~WH 

DATE WELL COMPLETED 
--- 

Depth of Well PERMIT NO. 
FROM “PERMIT TO DRIU WEI 

yMlo T9 9x 22 15 26 - v QL 7107 
1G 20 . CTO NEAREST FOOT) 2s 29 30 3132 33 34 35 

I” 

SUBDIVISION 
.\ WELL LOG 

‘.Not required for driven weUs 

STATE THE KIND OF FORMA 
COLOR, DEPTH, THICXNES 

INS PENETRATED. THEIR 
ND IF WATER 6EARlNG 

)ESCRIf’TION (iI%? FI 
tiditional sheets if needed). FROM 

yell& gravel 
w/some sand & 
silt 

dark sand 6r 
gravel 

yellow/brown 
clayey sand 

yellow/brown 
saxid d gravel 

water. G.approX 

0 

2 

8 

2 

8 

10 

15 

w.:-: . 
‘>.. 

NUMBER OF UNSUCCESSFUL WELLS: 

WELL HYDROFRACTURED 

t J 

’ r’l -’ CIRCLE APPROPRtATE LETTER 
A .A WELL WAS ABANDONED AND SEALED 

WHEN TRW WELL WAS COMPLETED 

E ELECTRfC Loo OBTAINED 

p TEST WELL CONVERTED TO PRODUCTION .a,-. . 

SITE $UPERYfSOR (sign. of driller or joumeykn 
reqxmdl6 .fer sib3worh if dhferent from permittee) 

BENTONlTEClAY 

PUMPING RATE (gal. per min.) i 
11 15 r 

SALLONS OF WATER -METHOD USED TO 
DEPTH OF OUT SEAL (to nearest foo ) MEASURE PUMPING RATE I 

from ft. to .? ft. 
46 TOP 52 ‘54 emTOM 5s WATER LEVK (diitahce Win land surface ) 

(enter 0 if from surface) I 
CASING RECORD .=BEFORE PUMPING n. 

17 20 

WHEN PUMPING 3. 
22 25 

TYPE OF PUMP USED (for test) 

A air p piston’ T turbine 
Nominal dfmeter Total depth a 
top (main) casing of main casing 

a 4 
cl 
.C centrifugal q R r-v 
27 27 

I 
OTHg;ztTG (if used) 

depth (feet) 
inch from to 

Ill- 

--(I- 

I 
SCREEN RECORD 

PUMP HORSE POWER - 

E$ DEFnesrestft.) /( ‘, 
37 41 

l%JMP COLUMN LENGTH -- 
(nearest ft.) 

&SING HEIGHT (circle app&Jriate box 
47 

E’ 6 9. 11. 21 
A 

15 17 

3032 36 

@ abwe) 
and enter cas@ height) 

7iAND SURFACE 
23 24 26. 

s 

c3 
u 38 39 41 45 47 51 

i SLOTStZE 10/62. 3- 
N ‘; 

.DtAMETER -ANO JNDICAiE.NOT LES i-HAN . : 
.OF SCREEN TWO DIqAt$CES ‘. ,’ 

.w . 
+&& 

II 
MDE USE.ONLY 
ttJoT TO BE FILLEDfiN BY DRILLER) W o 

T (E.R.O.S. ) 
t 

;’ z I 

m 7h _ ;.. 
- .A 

74 75 76 

Fi!zsEF 

LOG . 
INOIOATOR OTHER DATA 

iL 

SECTION LOT I 

GROUTING RECORD 

NELL HAS BEEN GROUTED 
‘Circle Appropriate Box) 

- - 
1 2 

PUMPiNG TEST 

HOURS PUMPED (nearest hour) 
s 9 

submersible 

PUMP WJSTAI ’ FD 
-jIRlLLER INSTALLED PUMP YES N 
_. (CiRCLE)~ (YES or NO) (9 

IF DRILLER INSTALLS PUMP, THIS SECTION 
MUST BE CDMPLETED FOR AU WELLS. 

‘TYPE OF PUMP INSTALLED 
PLACE (A,C,J,P,RS,T.O) 29 

IN.EtOX 29. 

&PACITY : 
GALLONS PER MINUTE 
(to nearest gallon} 31 35 



BORING LOG 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 



BORING NO.: ‘?@WO Y 

Teba Tech NUS, Inc. MOf$lTORING WELL StiEET 

Ground 
Elivation 

- 

:lush mount 

I 
. . .: 3 . . 2’ I L 

- . 
- .‘:j 
- -. 

’ I - . . - . I:, 
- I. 
- . . 
_ .c .-. - . . . I - . . - . . :1 
- ‘- - ..:, 
- . 
- $t 
- . 
- . . . 
_ 

*; 
. . . 

-5, 
- . . 

6 

*ELEVATION TOP OF RISER: 

-7rPE OF SURFACE SEAL: 

-MPE OF PROTECTIVE CASING: c&T =gL 

I.D. OF PROTECTIVE CASING: tz 
/c 

. 

-DIAMETER OF HOLE: /o ‘/ 
. 

-TYPE OF RISER PIPE: scui YO WC ’ 

RISER PIPE I.D.: 2” 

DEPTH/ELEVATION TOP OF SAND: 3/ / 

~DEPTH/ELEVATLDN TOP OF SCREEN: 

I’YPE OF SCREEN: eve 2” !w 

SLOT SIZE x LENGTH: - cm ‘Lc (5’ 

‘TYPE OF SAND PACK: &d- SiLlc& SHh/D 

DIAMETER OF HOLE IN BEDROCK: r/B 

‘DEPTH/ELEVATtON BOlTOh OF SCREEN: /$A?/ 

DEPTH/ELEVATION BOTTOM OF SAND: SF/ 

-DEPTH/ELEVATION BOTTOM OF HOLE: /5s/ 

BACKFILL MATERIAL BELOW SAND:- , 



MONITORING WELL DEVELOPMENT RECORD Page p_ of ! 

Well: 41 twJ a> y 
I 

Depth to Bottom (ft.): /5 Responsible Personnel: F(Z(Z.Q &??M sm 
Site: 9 ?E YJ --..__.P-___-__ Static Water Level Before (ft.): % L Drilling Co.: K I-t *I: 
Date Installed: &I- @ - 7% Static Water Level After (ft.): 5’1 a Project Name: %mtw H(prr4-0 
‘Date Developed: f&?- s- ?B Screen Length (ft.): (0’ Project Number: 2 \24 
Dev. Method: rtiwt SUIZW Specific Capacity: - 
Pump Type: 12~~ DC k~f%- WVVP Casing ID (in.): 2” 

““” 

I 

~ Cumulative 
Water 

Volume 
(Gal.1 

I Water Level 
Readings 

I (Ft. below TOC) 

C 

. . 
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