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1 .O PURPOSE 

The purpose of this action memorandum is to document the decision for the action described herein for 

Building 31 of Naval Submarine Base New London (SUBASE NLON), located in Groton, Connecticut. The 

action at Building 31 consists of the onsite solidification of contaminated soil having lead concentrations 

equal to or greater than 500 ppm. At those select areas where it is necessary to provide access to existing 

underground utilities, the contaminated soil will be excavated to the cleanup level (500 ppm), transported 

off site for solidification at an approved treatment facility, and disposed at an appropriate offsite landfill. The 

Northern Division Naval Facilities Engineering Command is the lead agency for this time-critical action at 

the Naval Submarine Base New London. 
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2.0 SITE CONDITIONS AND BACKGROUND 

The National Contingency Plan (NCP) states that a removal action may be conducted at a site when a threat 

to human health or the environment is determined. An appropriate removal action is undertaken to abate, 

minimize, stabilize, mitigate, or eliminate the release or threat of release at a site. 

The following sections provide a physical description and information on the characteristics of the site at 

Building 31 of SUBASE NLON. 

2.1 SITE DESCRlPTlON 

2.1.1 Removal Site Evaluation 

SUBASE NLON consists of approximately 647 acres of land and associated buildings in southeastern 

Connecticut, in the towns of Ledyard and Groton. SUBASE NLON is situated on the east bank of the 

Thames River, approximately 6 miles north of Long Island Sound. The property was officially established 

as a permanent submarine base in 1916 and currently provides a base command for naval submarine fleet 

activities in the Atlantic Ocean. 

SUBASE NLON was placed on the National Priorities List (NPL) on August 28, 1991 by the U.S. 

Environmental Protection Agency (U.S. EPA) pursuant to the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA) of 1980. Building 31 of SUBASE NLON is used as a hazardous 

materials storage building (only hazardous materials which are ready for Issue are stored in this building) 

and is listed as a study area in the Federal Facilities Agreement for future investigation. It was built in 1917 

and was originally used as a battery shop. The SUBASE NLON was In the process of replacing the concrete 

foundation to comply with tire, health, and safety codes when a yellow discoloration was discovered 

underneath on the concrete slab. Soil samples were taken at depths of 18 inches and 60 inches below the 

floor and elevated lead levels were found. Lead leachate levels ranged from 0.1 to 406 ppm based on the 

Toxicity Characteristic Leaching Procedure (TCLP). Materials that exhibit a TCLP lead concentration of 

5.0 mg/L or greater are class&d as a hazardous waste under RCRA (40 CRF 261.24). As a result of this 

initial soil testing, an additional soil and groundwater investigation was undertaken in February of 1993 to 
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better define the extent of lead and related battery contamination at Bullding 31 of SUBASE NLON. The 

results of this soil and groundwater investigation are presented in Section 2.1.4 of this report. 

2.1.2 Phwical Location 

The SUBASE NLON contains naval housing, submarine training facilities, military offices, medical facilities, 

and facilities for the maintenance, repair and overhaul of submarines. Building 31 is located in the lower 

SUBASE area on Albacore Road as shown in Figure 2-1. The lower SUBASE is located along the western 

edge of SUBASE NLON, adjacent to the Thames River. It is bound by the Thames River to the west and 

by the Penn Central Railroad to the east. 

2.1.3 

2.1.3.1 Site History 

The lower SUBASE is the original subase, and its history dates back to 1867. Most of the construction took 

place in the early 1999s with major expansion between 1939 and 1949. Extensive portions of this area have 

been filled. The lower SUBASE has always been used for operations and maintenance. Building 31 was 

constructed in 1917 and was used as a battery overhaul facility. Some time after the second world war, the 

building was converted to use as a hazardous materials storage building. Recently, the floor slab was to 

be replaced to comply with fire, health, and safety codes. It was during the removal of a portion of the floor 

slab that the lead contamination was first discovered in the soil underneath the slab. Building 31 was used 

to store numerous products including, but not limited to: paint thinners, paints (enamels, lacquers, white 

lead), epoxy coatings, lubricating oils, adhesives, welding flux, solder, photographic supplies, batteries, 

antlfmeze, detergents, bleach, disinfectants, and many chemicals. 

Some of the chemicals stored indude: mercuric nitrate, hydrazine sulfate, ammonium hydroxide, potassium 

iodide, sodium sulfate, hydrochloric acid, sodium thiosulfate, sodium hydroxide, potassium chromate, 

trichloroethylene, 1 ,l ,l -trichloroethane, freon, sodium chromate, desiccant anhydrous, toluene, tricresyi 

phosphate, sodium bicarbonate, glycerd, ammonium chloride, mdybdenum, isopropyl alcohd, sodium 

biiulfate, sodium hypochlotite, ammonium hydroxide, sodium phosphate, lithium bromide, sodium sulfate, 

lithium hydride, potassium hydroxide, triethandamine, ethylenediaminetetra-acetic acid, formaldehyde, 
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potassium iodide, orthophosphate, sulfuric acid, P-ethylbutyric acid calcium salt, dichloromethane, acetone, 

alcohd (denatured), xylene. octyl alcohol, methyl ethyl ketone, sodium nltrate, potassium chromate, mercuric 

&rate, cupric sutfate, calcium hypochlortte, silver nltrate, sodium silicate, petrdatum liquid, dimethyglycine,, 

phenolphthalein, and hydrogen peroxide. 

2.1.3.2 Structural Integrity 

Building 31 was built in 1917 and underwent many alterations over its-history. .The eastern portion of the 

Building 31 was constructed in approximately 1950. The building is approximately 140 feet long by 76 feet 

wide (see Figure 2-2). 

For the addition, the eastern exterior wall is of masonry construction consisting of &inch concrete Mock and 

brick pilasters (8 inches by 17 inches) at overhead girder locatk~s. The masonry wall is supported by a 

concrete +ll (approximately 12 inches wide) and plain concrete footing (1 foot deep by approximately2 feet 

wide). The bottom of the footing is approximately 4 feet below the exterior grade. The floor slab in this 

portion of the building was 5 inches thick and reinforced wlth wire mesh (e x e - X10/10). The floor slab 

in this area has been broken up in preparation for the replacement of the floor slab. 

For the original portion of the building, the exterior walls are brick wlth pilasters at overhead girder locations 

(20-foot spacing on center). Concrete girders spanning east to west support concrete spandial beams that 

in turn support the roof. The girders are supported by two rows of concrete columns which are supported 

by concrete pedestals and footings. Drawings indicate that all of the interior and exterior cdumn footings 

are supported by four timber piles at each footing. The exterior masonry wall is supported by a concrete 

_ wall at grade and concrete wall footing. An exploratory excavation was conducted on April 27, 1993 to 

determine the depths of three types of footings (interior cdumn footing, exterior column footings, and 

exterior wall footing). Based on the.excavation, the footing depths are approximately 7.0 feet, 7.5 feet, and 

3.3 feet, respectively. 

Based on a drawing dated July 6, 1918, the wood piles supporting the interior and exterior cdumn footings 

consisted of hemlock, pine, chestnut, and oak piles. The length of the piles varied from approximately 

4 feet6 inches to 29 feet-5 inches below the bottom of the footing. The dlameter of the tip and butt of the 

piles varied from 6 inches to 14 inches and 11.5 inches to 19 inches, respectlvely. The penetration for the 

last 10 blows per pile during driving ranged from 2.25 inches to 10 inches. Based on the type of pile 

(wood), variation in pile length below the footing, and the penetrations during the last 10 blows, the piles 
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were most likely designed as friction piles. Friction piles developed most of their load-bearing capacity by 

tangential skin friction along the surface of the pile, as opposed to bearing piles, which develop most of their 

load capacity from under the bottom of the pile (tip). 

Piles are used to support structures through weak, unsuitable soils or in fdl materials (extensive portions of 

the lower subase were filled). Wood piles are good as friction piles but are not so desirabie as end-bearing 

ones because the compressive strength of the wood is relatively small. Wood piles are also relatively flexibie 

and laterally springy. Thus, any excavation exposing substantial portions of the wood piles would require 

special measures to provide lateral support for the piles and could potentially jeopardize the load-bearing 

capability of the pile. Also, the condition of the wood piles is not known; their usefulness may be destroyed 

by fungi or marine borers. Fungi cause what is ordinarily termed ‘rotting’ and requires air and moisture to 

exist. If the piles are continuously immersed in water, the necessary air is exduded. If the wood is 

perpetually and thoroughly dry, the requisite moisture is missing Since Building 31 is within the tidal zone, 

the water elevation is continuously changing by approximately 1.2 feet underneath the building. If the piles 

are completely immersed befow this zone, or lf the piles were originally treated to kill the organisms, fungus 

growth may not be a current problem. However, if the water table was lowered (such as dewatering during 

remedial excavation of contaminated soil or during pump and treatment of the groundwater), then the wood 

piles would be at risk to fungi organisms, if they were not previously adequately pressure treated 

(impregnated with preservative). 

A structural inspection of the building was not conducted as part of the most recent sampling activities, but 

no obvious structural deficiencies were noticed. No visible cracks were observed in the masonry walls and 

the walls, columns, and girders appeared to be structurally sound. 

To protect the structural integrity of the building, it is recommended that no action be implemented that 

would expose the existing wood piles. This would limit the depth of any removal action to the bottom of 

the footings supporting the interior and exterior columns. At this time, lt is estimated that this depth varies 

from approximately 7 to 7.5 feet. The estimated depth of the exterior wall footings varies from approximately 

3.3 to 4 feet. Excavation in these areas could be extended if the existing wall footing is underpinned or 

shored to prevent undemrining of the footing. However, the dose proximity of Building 78 to the east 

(approximately 3.5 feet between walls) would not permit shoring of any footing on the outside, between 

Building 31 or Building 78, in this area. Thus, excavation in this area would be limited to approximately 4- 

foot depth unless both footings (Building 31 and Building 78) were underpinned. 

. 
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2.1.3.3 Catch Basins and Floor Drains 

No inspection or sampling of the existing floor drains and catch basins was undertaken during the recent 

sampling of Building 31 in February 1993. .A large potion of the existing concrete floor, including floor 

drains, has been removed and piled as debris in portions of the building. At the .eastern side of the building 

(the addition to the original building), the existing concrete floor slab has been broken up in preparation for 

replacement. A review of the existing drawings available for Building 31 indicate that the building underwent 

many alterations over the years and that new floors with additional drains and catch basins were installed 

in the northern portion of the building in approximately 1928 and 1945. Also, when the addition was added 

to the building (approximately 1950), floor drains and catch basins were provided with the new 5-inch 

concrete ffoor in this area. Several utility lines (based on existing drawings) also run through this area 

(8inch sanitary sewer and a fresh water line). The size of the water line is not certain as it is shown as 

2 inches and 4 inches on separate drawings. The locations of the floor drains, catch basins, and utilities 

were summarized and plotted on Figure 2-3 based on the drawings available for Building 31. The areas 

where the lead contamination exceeds 500 ppm is also shown on this figure, indicating there are several 

areas where the lead contamination and the floor drains overlap, suggesting that the existing drains may 

have provided a path for subsurface contamination. 

2.1.3.4 Groundwater 

2.1.3.4.1 Well Locations and Construction 

Four temporary weii points were installed to determine groundwater quality within the Building 31 area. Ail 

four of the well points were installed to a total depth of 9.5 feet, using hollow-stem auger drilling methods. 

The wells consisted of a 5-foot section of continuous lo-slot wire wound stainless steel screen and a 5-foot 

steel riser pipe. The wells were installed to monitor the uppermost water-bearing zone, which was 

encountered approximately 6 feet below the Building 31 Roor surface. A lockable cap was installed on top 

of the riser pipe upon completion of the well. The location of these wells are shown on Figure 24. A 

summary of the wells is shown in Table 2-l. Well construction diagrams have been provided in Appendix E. 

Ail four well points were developed upon completion using a Brainard-Kiiman pump. Two rounds of 

groundwater samples were taken at low tide and submitted to the laboratory for analysis. Analytical results 

are discussed in Section 2.1.4. 
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TABLE 2-l 

TEMPORARY WELL POINT SUMMARY - BUILDING 31 
NAVAL SUBMARINE BASE - NEW LONDON 

GROTON, CONNECllCUT 

Elevations are assumed datum. 
2 Well Construction consists of stainless steel screen and Black Steel Riser Pipe. 
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2.1.3.4.2 Hvdroaeology 

Building 31 is located approximately 55 feet east of the Thames River (see Figure 2-5). Groundwater flow 

directions within the Building 31 area were determined based on water level data obtained from the 

temporary well points and a point on the Thames River. Two rounds of water level measurements 

(Table 2-2) were taken. Round 2, taken on February 28, 1993, was used to generate the potentiometric 

surface map shown as Figure 2-6. As shown on this map, shallow groundwater flow is towards the west, 

toward the Thames River. However, based on previous studies, at high-tide the groundwater ffows east from 

the river in the western portion of the site. Thus, a small portion of the overburden aquifer at the lower 

SUBASE ebbs and flows wlth the tide. This tidal effect diminishes with the distance from the river, and 

reversal of groundwater flow direction at high tide does not extend further than 300 feet inland. 

In order to provide a correlation between the groundwater elevation at Building 31 and the changing tides 

of the river,. two Hermit data loggers and two transducers were installed. One was installed in temporary 

well GW-02 and the other was installed to monitor the surface elevation of the Thames River. GW-02 was 

monitored for 2,730 minutes (1.9 days). The tidal fluctuations of the surface water of the Thames River were 

only monitored for 390 minutes (6.5 hours), due to the freezing up of the Hermit data logger. The plot of 

both sets of data is presented in Figure 2-7. 

Based on an arbitrary elevation datum, tidal fluctuations in GW-02 range in elevation from a high of 93.26 

to a low of 92.07, resulting in a net change in elevation of 1.19 feet. Changes in elevation at the Thames 

River ranged from 93.36 to a low of 91.14, for a net change of 2.22 feet (based on the limited monitoring). 

The mean range of tide is 2.5 feet at Smlth Cove entrance (located across the Thames River from the 

SUBASE), based on the figures in the National Oceanic and Atmospheric Administration Tie Tables 1993. 

Based on limited data of the surface water of the Thames River, lt appears that both high and low tides at 

the Thames River exceed. the high and low elevations at GW82. This supports previous studies that, during 

high tide, a reversal of the groundwater flow occurs as mentioned above. Furthermore, during low tide an 

increase in flow gradient could occur between Building 31 and the Thames River. 

2.1.3.5 Surface Geology - Building 31 

Most of the surficiai deposits on site are unconsolidated glacial materials deposited during the Pleistocene 

Age. The remainder of the surficiai deposits are the products of post-glacial geologic processes and 

man-made modifications. 
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TABLE 2-2 

GROUNDWATER ELEVATIONS 
TEMPORARY WELL POINTS - BUILDING 31 
NAVAL SUBMARINE BASE - NEW LONDON 

GROTON, CONNECTICUT 

Well Number 

GW-ql 

GW-02 

GW-03 

GW-04 

PIER 97.82 I 6.68 I 91.14. T 6.15 I 91.67 

Water Level 
Measuring Point 

Elevation 
(W 

February 27, 1993 

Depth to Water Table 
Water Elevation 

(Ft) ( W 

February 28, 1993 

Depth to Water Table 
Water Elevation 

(W 

98.59 I 6.25 1 92.34 I 5.87 1 92.72 

99.82 I 7.67 I 92.15 I 7.17 I 92.65 

99.17 I 6.47 I 92.70 I 6.36 I 92.81 

99.08 I 6.49 I 92.59 I 6.27 I 92.81 

All elevations are assumed datum. 
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Soils excavated from the soil borings consisted predominantly of brown siity sand and gravei, with minor 

amounts of fill materials. None of the soil borings exceeded 6 feet in depth and were terminated just above 

or near the water table. Maximum HNu readings were 8 ppm in borings SB23 and SB25. 

The analytical results of the soil samples taken from the soil borings are discussed in Section 2.1.4. The 

boring logs have been provided in Appendix D. 

The locations of the soil borings are shown in Figure 28. A total of 33 borings were drilled: 27 borings 

were drilled inside Building 31 and 6 borings were drilled outside. All borings drilled inside the building were 

drilled to 6 feet. The depth of sampling outside the building varied from that proposed in the Final Sampling 

Plan because of utility interferences. See Section 2.1.6 for the sampling depths at various locations outside 

the building. 

A geologic cross section through the western portion of Building 31 is shown in Figure 2-9. The location 

of the cross section is indicated on Figure 2-4. 

2.1.4 Release or Threatened Release into the Environment of 

a Hazardous Substance, or Pollutant. or Contaminant 

As indicated in Section 2.1 .l, a soil and groundwater investigation was undertaken in February of 1993 to 

better define the extent of contamination in the vicinity of Building 31 at SUBASE NLON. During this 

investigation, the following samples were collected at the locations shown on Figure 2-8. 

0 Twenty-seven (27) subsurface soil samples wlthm Building 31 at depths of 0 to 2 feet, 
2to4feetand4to6feet. 

0 Six (6) subsurface soil samples outside Building 31 (depths vary as shown on Figure 2-8.). 

0 Three (3) surface soil samples between Building 31 and Building 78 at depths of 
0 to 6 inches. 

0 Four (4) groundwater samples at well points located within Building 31 (two rounds of 
sampling). 
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In addition to the sampling locations shown on Figure 243, groundwater samples were collected from an 

existing background monitoring well screened for shallow groundwater (SMWSS) during the two rounds of 

sampling. This background well is located approximately 150 feet east of the Providence and Worcester 

Railroad and 700 feet north of Barb Road at the northern limits of SUBASE NLON (see Figure 2-10). 

All of the subsurface soil samples collected were analyzed for lead. Eighty-one of the subsurface samples 

(all those collected within Building 31) were also analyzed for pH. Also, one-third of the samples (collected 

from within Building 31) were analyzed for TCLP lead. This analysis was only performed on one sample per 

boring (the sample having the highest lead concentration as determined by the laboratory). Four of the 

borings having the highest TCLP lead concentrations were also analyzed for Appendix VIII metals, 

Appendix VIII metals include arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver. In 

addition, four of the subsurface samples collected were analyzed for full Target Compound List (TCL) and 

Target Analyte List (TAL) metals plus cyanide, based on field screening by the field sampling team using a 

HNu meter, 

All of the surface soil samples (SO61 to SO-OS) were analyzed for lead. 

Five groundwater wells were sampled during two rounds for total (unfiltered) and dissolved (filtered) metals. 

Dissolved analysis required the samples to be field filtered through a 0.45 y filter immediately after sampling. 

Two well points and one background monitoring well were analyzed for the full Target Compound List (TCL) 

and the full Target Analyte List (TAL) plus cyanide during the first round of groundwater sampling (note that 

these samples were unfiltered). This sampling was proposed because the complete history of Building 31 

is not available. The two remaining well points were analyzed for Appendix VIII metals during the first round 

of sampling and all five wells were analyzed for Appendix VIII metals during the second round. 

An overview of the soil analytical results are presented in Tables 2-3 through 2-5. A summary of the 

groundwater inorganic analytical results are presented in Table 2-6. A summary of all of the raw analytical 

data collected and validation protocols are presented in Appendix A (approximately 15% of the raw analytical 

data was validated). 

As the preceding tables show, a number of organic and inorganic contaminants were detected in the soil 

and/or groundwater samples cdlected at this site. While several organic compounds were detected In the 

soil, most are fairly insoluble. In addition, no organics were found in the groundwater, which indicates that 

migration of organic contaminants has not occurred. 
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TABLE 2-3 

SUMMARY OF SOIL ANALYTICAL RESULTS - LEAD 
BUILDING 31 

NAVAL SUBMARINE BASE - NEW LONDON 
GROTON, CONNECTICUT 

-2 I 
11 SB03-4 6.74 lil,;:;;:I:lrl;ii:jI’:11;,! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..(... 

SUBSURFACE SOIL 

11 SB04-6 1 11.90 I 301 J NA II 

’ SB064 f’)7 I YD (19.3) NA II V.6 r 1 

SBO64D 6.64 ND (4.8) NA 
SB06-6 6.50 134 1.7 I 
SBO7-2 8.46 13.7 NA 
SB074 6.81 3.1 NA 
SB07-6 7.59 393 0.0546 

11 SBO8-2 1 

-- NA 
SBO9-2 8.96 27.5 0.0293 

SB094 5.54 9.8 NA 
SB09-6 6.43 14.6 NA 
SBl O-2 7.67 7.9 NA 
SB104 4.60 13.7 ND (0.026) 
SB10-6 4.80 9.1 NA I II SBlO-GD SBl l-2 1 I 4.70 6.16 1 I 8.76 9.7 1 1 NA NA 
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TABLE 2-3 
SUMMARY OF SOIL ANALYTICAL RESULTS - LEAD 
BUILDING 31 
NAVAL SUBMARINE BASE - NEW LONDON 
GROTON, CONNECTICUT 
PAGE TWO 
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TABLE 2-3 
SUMMARY OF SOIL ANALYTlCAL RESULTS - LEAD 
BUILDING 31 
NAVAL SUBMARINE BASE - NEW LONDON 
GROTON, CONNECTlCUT 
PAGE THREE 

’ Boring No./ 
DeDth ~ii 

Soil TCLP Leachate 
Concentration’ Concentration’ 

I I (w/U II 
SUB: 
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TABLE 2-3 
SUMMARY OF SOIL ANALYTlCAL RESULTS - LEAD 
BUILDING 31 
NAVAL SUBMARINE BASE - NEW LONDON 
GROTON, CONNECTlCUT 
PAGE FOUR 

SURFACE SOIL 

1 Soil concentrations that exceed 600 mg/kg (the recommended 
EPA cleanup level) are shaded in the table. 

2 TCLP lead concentrations of 5.0 mg/L or.greater are classified 
as hazardous waste under RCRA (40 CFR Part 261.24) and are 
shaded in the table. 

J Estimated value 
D Duplicate sample 
ND Not detected at detection limit shown in parentheses 
NA Not analyzed 
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TABLE 2-4 

SUMMARY OF INORGANIC ANALYTICAL RESULTS - SOIL (mg/kg) 
BUILDING 31 

NAVAL SUBMARINE BASE - NEW LONDON 
GROTON, CONNECTICUT 

1 Shackletts and Boemgen 
2 Phase I RI Report (August 1992) 
J Estimated value 
ND Not detected at detection limit shown in parenthose 
NA Not analyzed 
‘,‘, ,‘: ‘:::‘,‘.’ ‘, ,’ j.:,:,‘,:,::::’ jj: . . . . “&,rs mat ,,xceed ,,,g ,,,,,a1 ba,.kg,ou,,d , 



TABLE 2-5 

SUMMARY OF ORGANIC ANALYTlCAL RESULTS - SOIL &j/kg) 
BUILDING 31 

NAVAL SUBMARINE BASE - NEW LONDON 
GROTON, CONNECTlCUT 

II . ------ -- 7-R rtano,ne I -7J I 2J 1 I~-. , , 
.7-nentannna I ND flnl I ND fill t ND Hi\ i 1J I h 4-Methyl., r _..__.._-._ 

Benzene 
Tduene 
Ethylbertzer - 
Xylenes 
Tetrachloroethene 
1,l -DichJoroethene 
l,l.l-Trk 

. __ , .-, . __ , . ., . __ , . ., IIJ (12) 

0.4 J ND (11) ND (11) ND (10) ND (12) 
ND (10) ND (11) ND (11) 1J 0.8 J 

a.. I n I ND (11) ND (10) ND (12) 
lil u ND (11) 11 1J 
5J 3”; ND (11) 2J 1J 
3J 0.6 J ND (11) ND (10) ND (12) 

’ DID (11) 1 ND (11) 4J 6J \ :hloroethane I 0.8 J 1 h 
11 Methyiene chloride 39 J I 9J ! 4J ! 5J I 3J 

II 
1,2.4-Trichlarobenzene I 31 J I ND 13501 I ND (360) I ND 0401 I ND (380) 
2,4-umttrorcnuene UJ NV (sX&l] NIJ (t¶W) NYU \CVtUj ND (380) 
2Chlorophend 47 J ND (350) ND (360) ND (340) ND (380) 
4-Chloro-3methylphenol 45 J ND (350) ND (360) ND (340) ND (380) 
Pentachlorophend 60J ND (850) ND (880) ND (830) ND (930) 
Bis(2-ethythexyi)phthate ND (350) ND (350) 166J 150 J 260J 
Di-n-octylphthalate ND (350) ND (350) ND (360) 18 J ND (380) 
Di-n-butylphthalate ND (350) ND (350) ND (360) 19 J 20 J 
Acenaphthene 54J 120 J ND (360) ND (346) ND (380) 
Acenaphthylene ND (350) 22J ND (360) ND (346) ND (380) 
Anthracene 1OOJ 280 J ND (360) ND (340) 34J 
Benzo(a)anthracene 260J 530 J ND (360) ND (340) 21 J 
Benzo(b)fluoranthene 360J 560J ND (366) ND (340) ND (380) 
Beruo(k)fluoranthenc 9.n I I L.rl I YD (360) ND (340) ND (380) 
Benzo(g,h,i)pervlene I 8s J I .-..- -- - I 

120 .I .-- - 1 ND@60) . -- ND (340) ND (380) 
Benzo(a)pyrene I I 9cn I &bJ” Y I nm I I rdn I.” (360) ND (346) ND (380) 
Chrysenc I ““3 J z; ND (360) ND (340) 26 J 
Dibenz(a, h)anthracene I 58J - 96J ND (360) ND (340) ND (380) 
Fluoranthene 720 .I .-- - I 1dOn.l ., .-- - ND (360) ND (340) 89J 
Fl..----- riuorene ! 26 J I 92J 1 ;;D (360) ND (340) ND (380) 
Indeno(l.2.3-cd)pyrene 160J 290J ND (360) ND (340) ND (380) 
2-Methylnaphthalene 23 J 42 J ND (360) ND (340) ND (380) 
Phenanthrene 410 J 1,000 J ND (360) ND (340) 140 J 
Pyrene 700J 1,500 J ND (360) ND (340) 61 J 
Carbazoie 56 J 160J ’ ND (360) ND (346) ND (380) 
Dibenzofuran I 19 J 66J ND (360) ND (340) 38 J 
Dieldrin 1 ND (3.5) ND (3.5) ND (3.6) 75 ND (3.8) 
4.4’-DDT I 6.21 4.8 J ND (3601 ND (3.41 ND f3.81 

J Estimated value 
D Duplicate sample 
ND Not detected at detection limit shown in parentheses. 
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TABLE 2-6 

SUMMARY OF INORGANIC ANALYTICAL RESULTS - GROUNDWATER (ug/L) 
BUILDING 31 

NAVAL SUBMARINE BASE 7 NEW LONQON 
GROTON, CONNECTICUT 

Totd Dlndvd Totd Totd Dhlolvd 

- 

NA 

NO 12.01 

NA 

ND 13.01 CddWll NO 13.01 NO 13.01 NO Cl.01 ND 13.01 4.8 ND 13.01 ND 13.01 ND 0.01 ND 13.01 ND 13.01 ND 13.01 ND 13.01 NO 13.01 ND 13.0) ND 13.0) NO 13.01 

C&km ~,360 8,780 NA NA 27,000 NA NA NA NA NA NA NA NA NA NA NA 

27.0 12.1 m.2 ND Id.01 78.0 3s.o 30.2 ND 18.01 ND 11.01 0.8 14.7 ND 18.01 ND Itl.0) 7.4 0.8 ND 16.01 

NA 

ND l(1.01 

14,900 NA NA __. 

NA 

NA 

NA 

NA 

NA 

ND to.21 0.21 J 1 NO 10.2lI ND IO.21 212 II 

Nlckal I 003 NA, 

NA 

s1lv0f 1 ND 13.01 ND 12.011 2.0 1 ND 12.01 1 ND 17.61 I 4.2 ND 12.01 

sodium 21,EOOJ 28.2005 NA NA 47.9OOJ NA NA NA NA NA NA NA NA NA NA NA 

VwdlWtl 30.0 21.1) NA NA 87.2 NA NA NA NA NA NA NA NA NA NA NA 

141 J 93.2 J HA NA 338 J NA NA NA NA NA NA NA NA NA NA NA 

NA 

NA 

NA 

t Action 1-d. 
t secmdry MCL. 

. . . Not awilable. 

J Estlmmtd vdw. 

NA Not l dvtd. 
No Not detected .t detozth hit hewn in prenttnucm 
:.: ::. ., . . . . .,.> . . . . . . . .>. . . . . . . . . :...,. V~luea that mcmd Mcb. 



However, several metals (antimony, zinc, and lead, but most significantly lead) were detected in the soil at 

elevated concentrations (exceeded regional background concentrations. Site-specific background 

concentrations may vary considerably from the published regional values and may be significantly lower than 

the published values. Lead was also found in the unfiltered groundwater samples at concentrations that 

exceed drinking water standards. TCLP results indicate that lead concentrations in the leachate are high 

enough that at least some of the soil would be considered a hazardous waste based on the toxicity 

characteristic. In addition, the TCLP results may indicate a potential for leaching of lead from soil. 

Releases from the site can occur in the following manner. First, exposed soil can be eroded (via storm 

runoff or wind), tracked from the building by workers, or some other bulk movement process. The existing 

concentrations of lead in the exposed surface soils are high enough to constitute a potential health hazard 

(see Section 3.1). 

Releases could also occur via either infittration of preclpltatlon through contamfnated soil (where samples 

with low pH could release lead or other metals) or via fluctuation of the water table Into contaminated soil. 

While there .is little chance for direct contact with contaminated media as the site now exists (with the 

exception of construction/remediation workers: see Section 3.1), there ls some indication that lead has been 

released into the soil (and potentially the groundwater) via site activities. 

2.1.5 NPL Sites 

SUBASE NLON was placed on .the National Priorities List (NPL) on August 28, 1991 by the U.S. 

_ Environmental Protection Agency (U.S. EPA) pursuant to the Comprehensive Environmental Response, 

. Compensation, and Liablllty Act (CERCLA) of 1980. Building 31 was used as a hazardous materials storage 

building and is currently listed as a study area in the Federal Facilities Agreement for future investigation. 

A Phase I site investigation was completed in the lower SUBASE area, and a Phase II investigation is 

scheduled to start in August of 1993. Currently, there is a site investigation underway at Berth 16 and 

Pier 33 in the lower SUBASE area. For some Phase I sltes (approximately 3 sites). lt is anticipated that 

design activitii will be initiated for interim remedial actions in 1993, based on the results of these 

investigations. However, none of these investigations focused on Budding 31. 
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2.1.6 Maps, Pictures, and Other Graphic Representations 

All soils samples within Building 31 were collected at 0- to P-foot, 2- to 4-foot, and 4- to 6-foot depths. 

Based on the analytical results of these samples (see Table 2-3) those areas where the lead concentrations 

in soil exceeded the proposed action level of 500 ppm are shown for sample depths of 0 to 2 feet, 2 to 

4 feet, and 4 to 6 feet in Figures 2-11, 2-12, and 2-13, respectively. The areas shown for the 0- to 2-foot and 

2- to 4-foot depths are almost identical inside Building 31. For the 4- to 6foot depth samples, the areas with 

high lead concentrations was substantially reduced except at soil borings 11 and 18, where high lead, 

contamination was encountered. The contamination at the lower depths (4 and 6 feet) may have been th-e 

result of the floor drains being a pathway for the migration of the contaminants. 

For the areas outside of the building, the soil sampling depths were limited to the following depths: 

0 East Side. Because of the reduced horizontal. clearance between buildings, and the 

obstructions encountered with a hand auger, the sample depths were limited to 0 to 

6 inches. 

0 South Side. Samples were collected at 0- to P-foot, 2- to 4-foot, and 4- to 6-foot depths. 

0 West Side. Because of the many utilities in this area, the sampling depth was limited to 

4 feet, except at boring 31 where, because of an obstruction, the depth was only 2 feet. 

0 North Side. Because of electrical vaults and utilities in this area, the sampling depth was 

limited to 2 feet. 

2.2 OTHER ACTIONS TO DATE 

To date, there have been no other actions taken to abate, minimize, stabilize, or eliminate the contamination 

at Building 31. 
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2.3 STAIE AND LOCAL AUTHORITY’S ROLE 

The proposed remediation for Building 31 will be reviewed by the U.S. Environmental Protection Agency 

(U.S. EPA) Region I and the Connecticut Department of Environmental Protection (CDEP) prior to 

implementation. To date, no emergency response action or requests for U.S. EPA assistance have been 

made. 
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3.0 THREATS TO PUBLIC HEALTH OR. 

WELFARE OR THE ENVIRONMENT 

This section outlines potential threats to human health and the environment associated with the 

contaminants identified in the soil and groundwater at Building 31. The presence of high concentrations of 

lead in the soil (both surface and subsurface) greater than the Agency for Toxic Substances.and Disease 

Registry (ATSDR), -action level of 500 mg/kg to 1,000 mg/kg in combination with elevated lead 

concentrations in the groundwater indicates that releases have occurred at this facility. Under current 

conditions, several potential receptors have been identified. 

3.1 THREATS TO PUBLIC HEALTH OR WELFARE 

The criteria used to determine whether a removal action is necessary are presented in Section 300.415(b) 

of the NCP. Exposure of either human or ecological receptors to onsite contaminants is the first criterion, 

and the actual or potential contamination of groundwater is the second. Other criteria include the presence 

of contamination in surficial material that could be released (e.g., via wind) or the existence of weather 

conditions that could cause a release (e.g., storm runoff). All these criteria apply to this site. Two criteria 

which do not apply are the presence of bulk storage containers and the threat of fire or explosion. 

3.1.1 Actual or Potential Exposure bv Humans or Food Chain 

At the current time, the only human receptors who could be exposed to the identified contamination are 

those base personnel involved in the onsite construction activities. Access to the building is restricted and 

limited to adults working in the area. Under actual site use conditions, the floor is/will be covered with 

concrete and outside areas are paved and/or vegetated, and therefore exposures would be minimal. 

Exposure could occur via ingestion and direct dermal contact with contaminated soil, although exposures 

are expected to be of short duration. 

As shown in Tables 23 through 2-5, a number of contaminants were identified in the soil samples collected 

at the site. These contaminants are primarily metals, however, a few polycyclic aromatic hydrocarbons 

(PAHs), chlorinated phenolic compounds, phthalate esters, and pesticides were also detected. The 

concentrations of most of the organic compounds are relatively low (i.e., below 500 MS/kg), except for 
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several of the PAHs, which were found at concentrations as high as 1,500 MS/kg. PAHs are not highly 

soluble contaminants, and therefore are unlikely to adversely affect the groundwater. The more mobile 

volatile organics were all found at concentrations below 40 pg/kg, with the exception of three detections 

of acetone ranging from 33 to 130 pg/kg. These results indicate that there is no significant source area of 

organic chemicals in the soil at this site. In fact, no organic chemicals were detected in any of the 

groundwater samples collected at this site. 

However, several metals were found at notable concentrations in the soil. For the most part, concern 

centers on lead, although antimony, copper, mercury, and zinc were detected in one or more samples at 

concentrations that could be considered to be elevated given literature values of uncontaminated natural 

soils. These metals can also be found in batteries. 

Exposure to lead can only be addressed qualitatively for adults, as at the current time, the U.S. EPA has no 

endorsed model to evaluate exposure to lead for receptors other than small children. The U.S. EPA has 

revoked the Reference Dose for lead, which was based on the original Primary Drinking Water Standard of 

50 pg/L, pending review of lts carcinogenicity. Based on observed health effects, particularly changes in 

certain blood enzymes and neurobehavioral development of children, it appears as though there is no 

threshold (and therefore lead behaves as a carcinogen). Rat and mouse bioassays have shown statistically 

significant increases in renal tumors. 

Fetuses and small children are most susceptible to the effects of lead. A correlation has been noted 

between elevated blood lead levels and delays in early neurobiological and physical development, cognitive 

and behavioral alterations, alterations in red blood cell metabolism and vitamin D synthesis, and kidney 

impairment. 

A positive association has been observed between elevated blood lead levels in adult males and 

hypertension and increased risk of cardiovascular disease. Lead may be mobilized from the bones In which 

it is stored in times of stress, during pregnancy, and in people suffering from osteoporosis. Lead may also 

play a role in miscarriages and damage to the male reproductive system (EPA, February 21, 1991). 

The Agency for Toxic Substances and Disease Registry (ATSDR) has proposed that these effects occur 

when the lead concentration in soil or indoor dust exceeds 500 to 1,000 mg/kg. This range has been 

adopted by the U.S. EPA as a cleanup level for lead in soil at CERCLA sites. Typically, the lower end of the 

range is applied to residential settings, while the higher end is applied to industrial settings, however, this 
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is not specifically stated in the EPA guidance (OSWER Directive 9355.4-92A, “Supplement to Interim 

Guidance on Establishing Lead Soil Cleanup Levels at Super-fund Sites, January 26, 1990”). 

The U.S EPA has also developed an exposure model (the Uptake/Biokinetic Model) that is currently 

available only in draft form. This model can be used to determine blood lead levels in small children (up 

to the age of 7 years) using standard default assumptions in combination with site-specific data. However, 

since small children are not considered to be potential receptors at the SUBASE NLON, this model is not 

appropriate to use unless land use changes to residential. 

3.1.2’ Actual or Potential Contamination of Drinking Water 

The state of Connecticut has classified the aquifer beneath the site as a Class GB/GA aquifer. However, 

it should be noted that the groundwater is brackish and is not currently used for potable purposes either 

at the site or downgradient of the site. 

It is unclear from the existing data whether the lead in the soil at the site is contributing to the lead levels 

observed in the unfiltered groundwater samples collected during this investigation. However, several 

observations can be made. First, several soil samples failed the TCLP test (see Table 2-3) that is, leachate 

concentrations exceeded 5.0 mg/L This fact indicates that there is some potential for lead migration under 

the slightly acidic conditions under which the test is performed. Second, the lead concentrations in the 

unfiltered groundwater samples exceeds the Safe Drinking Water Act action level for lead (15 pg/L) in all 

cases, but the filtered results are all below this standard. Under current risk assessment methodologies, the 

unfiltered results must be used to assess risks associated with exposure at a site. 

It should be noted that the filtered sample results are considered more representative of potential human 

and environmental exposures. Lead contamination associated with suspended particulates (i.e., the 

unfiltered sample results) is not as susceptible to migration to environmental or human receptor locations 

and will typically be removed via filtration or settling in domestic water wells. 

3.1.3 Contaminants in Bulk Storaqe Containers 

No tanks, drums, or other bulk storage containers have been identified on site. 
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3.1.4 High Concentrations in Surtace Soils 

Several soil samples collected at this site from either the surface (0 to 6 inches) or shallow subsurface (0 to 

2 feet) contained lead at concentrations greater than 500 mg/kg. These concentrations were as high as 

16,900 mg/kg, and in general showed some decrease with depth. These materials, under current site 

conditions, could be released from the site (e.g., tracked from the site by workers or released via wind from 

areas outside the building where not paved). 

3.1.5 Weather Conditions that Could Cause Mioration or Release 

The exposed surficial soils could conceivably be released from the stte during storms. In addition, the daily 

tidal fluctuations could also encourage the migration of soluble lead from the subsurface soil into the 

groundwater, although available analytical results Indicate that lead is primarily present in insoluble form (i.e., 

dissolved lead concentrations in groundwater are significantly lower than total concentrations). 

3.1.6 Threat of Fire or ExMosion 

No threat of fire or explosion has been identified at this site. 

3.2 THREATS TO THE ENVIRONMENT 

The site itself lies in an industrialized area of the SUBASE. The site is constructed on sand and gravel 

backfill behind a sheetpile bulkhead. There is no natural habitat, with the exception of a small grassy area 

outside the building, in the immediate site vicinity. 

The threats to the environment posed by this site center around the observed and potential additional 

degradation of groundwater by metals, particularly lead. 

Lead is toxic to plants and animals at varying concentrations. However, most lead in natural soil with neutral 

pH is sparingly soluble and is largely unavailable to plants. Lead at this site does not appear to be mobile 

in spite of its presence in both soil and the unfiltered groundwater samples (lead was below the Safe 

Drinking Water Act action level in all filtered samples, which represent the dissolved fraction). 
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Lead is reported to occur in soils of the eastern United States at concentrations ranging up to 300 mg/kg 

(Shacklette and Boerngen, 1984). The concentrations of lead in surficial soil samples at the site were as 

high as 16,900 mg/kg. Therefore, the concentrations on site are clearly elevated over natural conditions. 

Most lead in natural soils is sparingly soluble and is largely unavailable to plants. Lead is generally 

immobilized by humus and high soil pH. At this site, lead does not appear to be mobile, based on its 

distribution, primarily in the upper few feet of soil. 

In areas wlth high concentrations of lead in the soil (>lO,OOO mg/kg), a shift toward more lead-tolerant 

species has been reported in the literature. Other plants experience reduced growth rates under ttiese 

conditions (EPA, 1984) because the presence of lead inhibiis the nitrification process. Lead phytotoxicity 

is characterized by the darkening of leaves, the wilting of older leaves, stunted growth, and short brown 

roots (Kabata-Pendias and Pendias, 1984). The phytotoxicity of lead is low when compared to other metals 

such as cadmium, cobalt, nickel, and arsenic (Adriano, 1986). However, lead-related adverse effects on 

vegetation were not observed during the site activities. 

Further effects on the food chain are minimized by the fact that most lead is retained by the plant roots and 

is not transported to the shoots. For example, barley grown in soil containing 800 mg/kg lead contained 

800 mg/kg lead in the roots and less than 3 mg/kg in the foliage (Adriano, 1986). Similar patterns were 

observed in evergreens and deciduous trees in the northeastern United States, where roots were found to 

contain 49 percent of the lead in the trees (Smith and Siccama, 1981). Exceptions to this rule are plants 

subjected to atmospheric deposition of lead in urban or industrial areas, which is not the primary concern 

at this site. 

Because of its presence in the roots, lead is not readily ingested by most herbivores or ruminants consumed 

by humans. The lead that is taken up by mammals through vegetation appears to be retained in the bones 

(Jones and Clement, 1973). Bioaccumulation in plants is not usually high enough to cause adverse effects 

in browsing animals (Gough et al., 1979). 

Lead introduced to animals by humans can be toxic. For example, cattle and horses grazing near smelters 

have been poisoned, and zoo animals have been adversely affected by atmospheric fallout 

(Gough et al., 1979). A regular diet of 2 to 8 mg/kg/day will cause death in most animals (EPA, 1984). 
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Animals of the decomposer food chain are indirectly affected by lead in the soil, which reduces the 

populations of many microorganisms. Invertebrates may accumulate lead at concentrations toxic to their 

predators. Lead body burdens have been reported as follows: 

Insectivores > Herbivores > Granivores (EPA, 1984) 

The analytical results for soil at this site indicate that the average onsite concentration of lead in surface soils 

is about 1,000 mg/kg. This level indicates that adverse effects on plants may not be expected to occur. 

In addition, because most lead is retained in plant roots, effects on biota would be minimal. Therefore, while 

lead concentrations are elevated in soil, doses incurred by terrestrial biota are unlikely to be high enough 

to cause adverse effects. For example, survival of laboratory rats is reduced at acute oral doses of 5 mg/kg 

body weight (Eisler, 1934). In addition, the organic lead compounds are more toxic than inorganic 

compounds. 

In the aquatic environment, concentrations of lead between 0.1 mg/L and 50 mg/L are lethal to some fish 

and can immobilize Daphnia maqna. However, no surface water samples were collected during this sfte 

investigation. It would be difficult to relate elevated lead concentrations in the Thames River to Building 31 

in particular, as the Thames is a large tidally-influenced body of water. A source the size of Building 31 

could not be related to any measured lead levels without a detailed hydraulic study. 
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4.0 ENDANGERMENT DETERMINATION 

Actual or threatened releases of hazardous substances from this site, if not addressed by implementing the 

response action selected in this Action Memorandum, may present an imminent and substantial 

endangerment to public health, or welfare, or the environment. 
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5.0 PROPOSED ACTIONS AND ESTIMATED COSTS 

5.1 PROPOSED ACTION 

5.1.1 Proposed Action Description 

5.1.1.1 Excavation, Onsite and Offsite Solidification 

The proposed action at Building 31 consists of the onsite solidification of contaminated soil having lead 

concentrations equal to or greater than 500 ppm. The contaminated soil could be solidified by either: 

(1) blending the cement/pozzolans in place with the soil (in&u) through the use of soil augers or shear 

mixer attachments for excavating equipment, or (2) by excavating the contaminated soil, mixing it with the 

cement/pouolans either in the excavation or a container, and placing the soil/cement mixture back into 

the open excavation. To permit confirmatory sampling verifying that the cleanup level (500 ppm) is 

achieved, and to permit the removal of utilities that require relocation, only the second method will be 

employed at Building 31. For this method, the Land Disposal Restrictions require that the soil meet the 

required treatment standards. Since solidification is the Best Demonstrated Available Technology (BDAT) 

for lead contamination, the treated soil can be placed back on site if it meets the treatment standards. The 

proposed treatment standard for lead is 5 mg/L. By immobilizing the lead contamination and minimizing 

the potential for leaching, this action would be protective of human health and the environment and would 

be cost effective. 

At those select areas where it is necessary to provide access to existing utilities (utilities located outside 

Building 31) the contaminated soil will be excavated to the cleanup level (500 ppm), transported off site for 

offsite solidification at an approved treatment facility, and disposed at an appropriate offsite landfill in 

accordance with regulatory requirements. The estimated quantity of soil requiring offsite stabilization and 

treatment is 460 yd3. For the location of the areas to be solidified on site and off site, see Figure B-3 in 

Appendix B. 

Solidification of the contaminated soils within Building 31 would increase the volume of the treated soil by 

approximately 15% (146 yds3). If this additional treated soil is placed uniformly over the interior area of 

Building 31, the existing floor elevation would be raised by approximately 4.5 inches. 
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To verify that the cleanup level and treatment standards are achieved, a Field Sampling Plan and Quality 

Assurance/Quality Control (QA/QC) Plan will be prepared during the design phase and submitted to EPA 

and CDEP for review prior to implementing the action. Confirmation testing will be performed during the 

removal and treatment of the soil. The treatment testing will include strength tests, lead TCLP, and possible 

other testing as may be determined during the design phase. 

The depth of the remediation will be based on the cleanup level, but will not extend below the top of the 

groundwater table or the bottom of the interior and exterior column footings (whichever is higher). To 

excavate below the bottom of the footings supported by wood piles would jeopardize the structural integrity 

of the building (see Section 2.1.3.2, Structural Integrity). To excavate and treat contaminated soil below the 

water table is not technically implementable within the confines of Building 31. The horizontal limits of 

remediation will not exceed 10 feet from the exterior wall of Building 31 under this action. The horizontal 

limit between Building 31 and Building 78 will be limited to the actual clearance between the buildings 

(approximately 3.5 feet). The depth of excavation between Buildings 31 and 78 will be limited to 4 feet to 

prevent undermining the footing at Building 78. Additional soil sampling will be required outside of the 

buildings to determine if the lead contamination extends beyond the current remediation limits. This 

sampling could be implemented as part of the Study Area Screening Evaluation (SASE). It is anticipated 

that groundwater monitoring will be required to verify the continued effectiveness of this alternative. Its is 

proposed that this groundwater monitoring be addressed as part of the SASE under the Federal Facilities 

Agreement. 

All soil removed from the site must be handled in accordance to Federal, state, and local regulations. All 

appropriate permits and approvals must be secured prior to their offsite treatment and disposal. A separate 

environmental permit report will be prepared during the design phase documenting the permits required for 

the proposed action. 

Institutional controls such as land use or deed restrictions will be required to prevent incompatible future 

activities at Building 31. It is the intent of the Navy to continue to use Building 31 for the storage of 

hazardous materials after the remedial action and building renovations (to meet current codes) are 

completed. 

During the remediation of Building 31, a direct-reading carbon monoxide monitor will be used to monitor 

the level of carbon monoxide inside Building 31. The monitor will be selective to carbon monoxide and will 

be capable of measuring concentrations between 0.0 ppm and 100 ppm. It will be equipped with an alarm 
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and positioned in the work area to represent the worst-case exposures. Use of this monitor will only be 

required while machinery is in operation. No other monitoring equipment is required provided particulate 

emissions are adequately suppressed with water spray. If water spray is not used to control particulate 

emissions during excavation and treatment of the soil, the work area will be monitored with a direct-reading 

particulate monitor. This instrument will provide a real-time, as well as an a-hour average, measurement of 

total airborne particulate; therefore, it will be used in estimating the concentration of airborne lead. It is 

anticipated that work in the exclusion zone (potentially contaminated areas of the site) will be performed in 

Level D protection; however, the contractor will have the capability to upgrade the level of protection 

(respiratory protection) if the need arises during the removal action. 

5.1.2 Contribution to Remedial Performance 

The onsite stabilization of lead-contaminated soil and at select areas (utility corridors), the excavation, offsite 

stabilization, and offsite landfilling will meet the following action objectives. 

0 Prevent exposure to contaminated soil having lead concentrations greater than 500 ppm. 

0 Prevent migration of contaminants that would result in additional groundwater 

contamination. 

0 Not interfere with any future remedial action at the site based upon available information. 

l Not jeopardize the structural integrity of Building 31 and the adjacent buildings. 

Therefore, the proposed action would be appropriate for any long-term remedial action that may be required 

for this site. 

Building 31 is currently listed as a study area in the Federal Facilities Agreement for future investigation. 

For this NPL site, investigations are still being implemented and no remedial action has been selected to 

date. 

5.1.3 Description of Alternative Technologies 

The action described in this Action Memorandum will be conducted as a time-criiical action, however, 

several alternative actions were considered prior to selecting the proposed action (see Appendix B). 
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5.1.4 Applicable or Relevant and Appropriate Reauirements (ARARs) 

This section outlines the Applicable or Relevant and Appropriate Regulations that apply to this site activity. 

The U.S. EPA recognizes three categories of ARARs, as discussed below. Guidance that covers these 

issues are items To Be Considered (TBCs). 

5.1.4.1 Chemical-Specific ARARs 

There is little guidance available for soil, However, the U.S. EPA has applied a range of cleanup levels for 

lead in soil that were developed by the Agency for Toxic Substances and Disease Registry (ATSDR) that 

indicates that concentrations of lead in soil greater than 500 to 1,000 mg/kg can result in adverse health 

effects, especially in children. While this criterion is not a regulation, it is applied by the U.S. EPA at 

numerous CERClA sites, and will therefore be applied as a TBC at this site. The state of Connecticut also 

has informal guidance on soil cleanup levels. This guidance from the Connecticut Department of 

Environmental Protection (CTDEP) will also be considered. 

U.S. EPA and CTDOHS Maximum Contaminant Levels are chemical-specific ARARs that are relevant and 

appropriate to this site. Normally, if the groundwater was not used as a potable water source and was of 

insufficient quality for such future use, MCLs would not be considered to be applicable or relevant and 

appropriate. The groundwater beneath the site is considered to be brackish and as such is not suitable for 

human consumption because of natural conditions. However, the state of Connecticut has indicated that 

the shallow aquifer at this site is considered to be a Class GB/GA aquifer. The designation of GA indicates 

that the groundwater is within the influence of wells and that the water is s&able for consumption without 

treatment. The state’s goal for GA waters is to maintain the groundwater quality. 

Class GB waters are located in urban or industrial areas where public water is available. This water may 

not be suitable for human consumption without treatment. However, the state’s goal for these waters is to 

prevent further degradation. 

The Safe Drinking Water Act (40 CFR 141-143) action level for lead In groundwater is 15 pg/L, which is 

exceeded in all wells in the unfiltered aliquots. The state standard is 50 yg/L (RCSA 19-13-8101 and 8102). 

In addition to lead, state and/or Federal MCLs are sporadically exceeded for several other metals (beryllium, 

chromium, and nickel), as well as the state notification level for sodium. It should be noted that both the 

lead and beryllium concentrations in the unfiltered background well samples exceed the action level/MCL 
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5.1.4.2 Location-Specific ARARs 

Potential location-specific ARARs for the site include the following: 

0 Federal Clean Water Act, Section 404 (40 CFR 130 and 33 CFR 320-330) 

0 Federal Executive Order 11936 (Floodplain Management) 

0 Federal and State Coastal Zone Management Act (16 USC Pan 1451; 22a-92 and 94 CGS) 

5.1.4.3 Action-Specific ARARs 

RCRA (40 CFR 260-272) would be considered to be an action-specific ARAR, depending on the selected 

alternative. The TCLP results indicated that the soil is a hazardous waste by the toxicity characteristic, and 

therefore, removal of this material would require compliance with appropriate sections of RCRA, particulatiy 

the Land Disposal Restrictions and Hazardous Waste Manifesting requirements. 

It is currently planned that solidification of the soils will be conducted. Therefore, assuming that the TCLP 

requirements are met in the solidified soils, placement of the soils on site (i.e., backfilling) or offsite disposal 

in an appropriate landfill could be implemented. 

RCRA Subtitle C regulates the treatment, storage, and disposal of hazardous waste from its generation until 

its ultimate disposal. In general, RCRA Subtitle C requirements for the treatment, storage, or disposal of 

hazardous waste will be applicable if: 

0 The waste is a listed or characteristic waste under RCRA, and 

0 The waste was treated, stored, or disposed (as defined in 40 CFR 260.10) after the effective 

date of the RCRA requirements under consideration, or 

0 The activii at the CERCLA site constitutes current treatment, storage, or disposal as 

defined by RCRA. 

RCRA Subtitle C requirements may be relevant and appropriate when the waste is sufficiently similar to a 

hazardous waste and/or the onsite remedial action constitutes treatment, storage, or disposal, and the 

particular RCRA requirement is well suited to the circumstances of the contaminant release and site. RCRA 
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Subtitle C requirements may also be relevant and appropriate when the remedial action constitutes 

generation of a hazardous waste. Onsite activities, mandated by a Federally ordered Superfund cleanup, 

must comply with the substantive requirements of RCRA Subtitle C but not with the administrative 

requirements (i.e., pemits) of RCRA. All RCRA Subtitle C requirements must be met if the cleanup is not 

under Federal order and/or when the hazardous waste moves off site. 

-- 

The following requirements included in the RCRA Subtitle C regulations may pertain to the SUBASE NLON 

site: 

0’ Hazardous waste generator requirements (40 CFR Part 262). 

a Transportation requirements (40 CFR Part 263). 

0 . Standards for owners and operators of hazardous waste treatment, storage, and disposal 

facilities (40 CFR Part 264). 

a Interim status standards for owners and operators of hazardous waste treatment, storage, 

and disposal facilities (40 CFR Part 265). 

0 Land Disposal Restrictions (40 CFR Part 266). 

A generator who treats, stores, or disposes of hazardous waste on site must comply with RCRA Standards 

Applicable to Generators of Hazardous Waste (40 CFR Part 262). These standards include manifest 

requirements, pre-transport requirements (i.e., packaging, labeling, placarding), recordkeeping, and reporting 

hazardous waste. The standards are applicable to actions taken at the SUBASE NLON site that constitute 

generation of a hazardous waste (i.e., movement of hazardous waste out of the area of contamination). 

Standards Applicable to Transporters of Hazardous Waste (40 CFR Part 263) are applicable to offsite 

transportation of hazardous waste from the SUBASE.NLON site. These regulations include requirements 

for compliance with the manifest and recordkeeping systems and requirements for immediate action and 

cleanup of hazardous waste discharges (spills) during transportation. 

Standards for Owners and Operators of Hazardous Waste Treatment, Storaqe, and Disposal Facilities 

(TSDFs) (40 CFR Part 264) are applicable to remedial actions taken at the SUBASE NLON site and to offsite 

R-49-3-93-4 5-6 



facilities receiving hazardous waste from the site for treatment and/or disposal and have a RCRA Pan B 

permit. Since the SUBASE NLON is a Federally ordered CERCLA cleanup, a RCRA Part B permit is not 

required for onsite facilities, but the substantive requirements of RCRA Part B must be addressed. Standards 

for TSDFs include requirements for preparedness and prevention, releases from solid waste management 

units (i.e., corrective action requirements), closure and post-closure care. 

RCRA Land Disposal Restrictions (LDR) requirements (40 CFR Part 266) restricts certain wastes from being 

placed or disposed on the land unless they meet specific Best Demonstrated Available Technology (BDAT) ‘. 

treatment standards (expressed as concentrations, total or in the TCLP extract, or as specified technologies). 

Removal and treatment of a RCRA hazardous waste or movement of the waste out of the Area of 

Contamination (AOC), thereby constituting ‘placement,” will trigger the LDR requirements. The treatment 

standard for lead is 5 ppm in TCLP leachate. During the implementation of the selected treatment, periodic 

analysis using the appropriate testing procedure (lCLP for inorganics) would be required to ensure the 

treatment levels for the contaminants. are being attained and thus’can be land disposed without further 

treatment. 

DOT Rules for Hazardous Materials Transport (49 CFR Parts 107 and 171-179) regulate the transport of 

hazardous materials, including packaging, shipper equipment, and placarding. These rules are considered 

applicable to wastes shipped off site for laboratory analysis, treatment, or disposal. 

Occupational Health and Safetv Act (OSHA) regulations (29 CFR Parts 1904, 1910, and 1926) provide 

occupational safety and health requirements applicable to workers engaged in onsite field activities. The 

regulations are applicable to onsite work performed during implementation of a remedial action. Threshold 

Limit Values (TLVs) refer to airborne concentrations of substances and represent conditions under which 

it is believed that workers may be repeatedly exposed without adverse effect. TLVs are based on the best 

available information from industrial experience and experimental studies. These ARARs are the jurisdiction 

of the onsite health and safety officer. 

Project Schedule 

The U.S. Navy intends to address the contaminated soil at Building 31 as a “time-critical” removal action. 

Thus, the remediation will begin within 6 months of determining that the removal action is appropriate (date 

the Action Memorandum is approved as final by EPA). The time estimated to complete the action after start 

of construction is approximately 2 months. 

. 
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5.2 ESTIMATED COST 

r 
The estimated construction cost for this alternative is $1 ,011,172 (see Appendix C for the cost estimate of 

Alternative 3). Only construction costs are included in this estimate. No monitoring or engineering costs 

have been included in this estimate. Any required monitoring can be addressed under the ongoing NPL 

investigation at the site. 
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6.0 EXPECTED CHANGE IN THE SITUATION 

SHOULD ACTION BE DELAYED OR NOT TAKEN 

Should the action be delayed or not taken, the following scenario would exist: 

l Humans working in or near Building 31 would potentially be exposed to high levels of lead 

contamination in the surface and subsurface soils. 

0 Lead contamination in the soils could potentially migrate. 

0 Potential for additional contamination of the groundwater would continue. 
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7.0 OUTSTANDING POLICY ISSUES 

The Naval Submarine Base New London (SUBASE NLON) has been proposed as one of the military bases 

under consideration for closing. The proposal is for the realignment of activities at the SUBASE and a 

complete closing of the base will not occur. Under the proposed realignment, the submarines would be 

relocated and only support facilities for the submarines would be closed. Also, any final decisions regarding 

possible implementations are not expected for 2 to 3 years. Thus, the time-critical action proposed in the 

Action Memorandum should not be influenced by this outstanding issue. 
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8.0 ENFORCEMENT 

The NORTHNAVFACENGCOM of the Navy is the lead agency for Naval Submarine Base New London 

(SUBASE NLON). The removal action will not be financed through Superfund; all funding will be provided 

by the Navy with Defense Environmental Restoration Account (DERA) funds. Therefore, enforcement 

strategies do not apply to this removal action. 
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9.0 RECOMMENDATION 

This document presents the proposed action for remediating the lead-contaminated soils in Building 31 and 

adjacent to Building 31 at SUBASE NLON, Groton, Connecticut, developed in accordance with CERCLA as 

amended by SARA, and is consistent wfth the NCP. 

Conditions at this site meet the NCP Section 309415(b)(2) criieria for .a removal action. Therefore, the 

removal action is recommended for Building 31. 

Installation Commander 
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APPENDIX A 

ANALYTICAL DATA 



Validation 

The data from the foflowing SUBASE NLON analyses were reported as NEESA level D: 

l Contract Laboratory Program (CLP) lead 
0 full Target Compound List (TCL) organics 

(volatiles, semivolatiles, pesticides/PCBs) 
0 Target Analyte List (TAL) metals (including some dissolved TAL metals) 
0 CLP cyanide 

The data from the Toxicity Characteristic Leaching Procedure (TCLP) lead.analyses, and selected Appendix 
VIII metals (i.e., arsenic, barium, cadmium, chromium, lead, mercury, selenium, silver) analyses were 
reported as NEESA level C. Data from the pH analyses were reported as NEESA level E. 

NEESA level D analyses are equivalent to EPA Data Quality Objective (DQO) Level IV (i.e., full CLP data 
deliverables; suitable for risk assessment). NEESA level C analyses are equivalent to EPA DQO Level Ill 
(i.e., modified CLP data deliverables; quantitative). NEESA level E analyses are equivalent to EPA DQO 
Level II (i.e., wet chemistry, geotechnical procedures). 

Requiremenfs pertaining to the designated QA/QC levels are defined in the NEESA guidance document 
“Sampling and Chemical Analysis Quality Assurance Requirements for the Navy Installation Restoration 
Program” (20.2-0478), dated June 1933 (Martin Marietta Energy Systems, Inc.). All analyses were performed 
by Southwest Laboratories of Oklahoma. 

Approximately 15 percent of the analytical results were evaluated (validated) to substantiate the level of 
quality of the data generated, and to determine potential biis or limitations in use of the data for its intended 
purpose. As prescribed in the NEESA guidelines, the data are to be validated in accordance with the data 
validation protocols released by the U.S. EPA Region in which the site is located. Because U.S. EPA Region 
I has not yet formally released updated modifications pertaining to the current 3/90 analytical protocol, the 
uniform, non-Regional specific National Functional Guidelines documents were used for validation. Existing 
U.S. EPA Region I policies, however, such as the format of the data validation memorandum report and use 
of U.S. EPA Region I data validation worksheets were observed. Were applicable, method-specific quality 
control criteria were also considered during the data evaluation process. 

The quality parameters against which the data were evaluated include the following: 

0 

0 

0 

completeness 
holding times until preparation/analysis 
calibration 
instrument tuning and/or performance 
laboratory and field quality control blank analyses 
matrix spike recoveries 
Laboratory Control Sample (LCS) analysis results 
field duplicates 
laboratory duplicates (inorganic fractions only) 
surrogate spike recoveries (organic fractions only) 
internal standards performance 
(volatile and semivolatile organic fractions only) 
Inductively Coupled Plasma (ICP) Interference Check Sample (ICS) results (metals analyses 
only) 
ICP serial dilution results (metals anal ses only) 
Graphite Furnace Atomic Absorption GFAA) data r 
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(metals analyses only) 
0 detection limits 
l analyte identification 
0 analyte quantitation 

Data which were compromised were flagged (qualified) in accordance with data validation protocol. 
Findings of the data validation process were summarized in letter reports (memoranda) to the Project 
Manager. These reports discuss the flags that were applied to the data and. the rationale behind the 
qualification. All data (both validated and unvalidated) generated for this sampling event conducted at 
SUBASE NLON are presented in Appendix A of this report. 

All of the 15 percent of the data which were validated were rated as acceptable and suitable for the use 
intended. Levels of acetone, chloroform, bis(2-ethylhexyf)phthalate, butylbenzyl phthalate, arsenic, cadmium, 
barium, and selenium contamination, within contractually acceptable limits, were noted in laboratory method 
blank analyses.- Affected validated sample results which were considered to be false positives were qualified 
as such accordingly. Some contamination occurring in the field quality control blanks is considered to be 
a consequence of laboratory blank contamination. Other compounds noted in the associated field quality 
control blanks include toluene, phenol, and diethyl phthalate. Validated sample results for these compounds 
occurring in associated environmental samples were qualified as false posltiies where applicable. 

Minor volatile and semivolatile fraction calibration exceedances were noted for some compounds. 
Recoveries for some volatile and semlvolatile fraction LCS analyses were greater than the established upper 
quality control limits. Likewise, some Contract Required Detection Limit (CRDL) Standard analysis recoveries 
for lead exceeded the upper quality control limit. Field duplicate imprecision was noted for several 
semivolatile compound and metals analytes. Sample matrix effects were noted in several instances, such 
as: 

0 the inability of some semivolatile and pesticide/PCB fraction compounds and lead, in some 
instances, to meet matrii spike quality control criteria 

0 performance criteria not met for internal standards in some volatile and/or semivolatile 
samples despite reanalyses 

0 some pesticide/PCB fraction surrogate recoveries outside of advisory control limits 

Affected validated data were qualified as estimated. Additionally, an error was noted in the raw data 
reported for one pesticide/PC8 sample in SDG 12748, PKG 7; the laboratory was contacted for confirmation 
and the validator annotated the data correction in the analytical data package. The laboratory also made 
a Form I reporting error of the analytical results for sample SO43-R, which the laboratory rectified by 
resubmitting a corrected Form I analytical results report. 

R-4%3-934 A-2 



CT0 #112: NSB NEW LONDON 
DATA QUALIFIER KEY 

U 

J. - 

U(b) - 

J(f) - 

UJ(9 - 

J(d) - 

UJ(d) - 

J(a) - 

UJ(a) - 

J(s) 

UJ(s) - 

J(o) - 

J(m) - 

UJ(m) - 

J(P) - 

‘JJ(P) - 

Value is a nondetect as reported by the laboratory. 

Positive value is considered to be estimated because the concentration is reported 
at a level which is below that of the Contract Required Quantitation Limjt (CRQL). 

Positive value is considered to be a false positive attributable to associated blank 
contamination. 

Quantitation of positive value is considered to be estimated based on imprecision 
demonstrated by the associated field duplicate pair. 

Exact value of nondetect is considered to be estimated based on imprecision 
demonstrated by the associated field duplicate pair. 

Quantitation of positive value is considered to be estimated based on imprecision 
noted in the associated lab duplicate pair. 

Exact value of nondetect is considered to be estimated based on imprecision 
noted in the associated lab duplicate pair. 

Quantitation of positive value is considered to be estimated because of poor associai 
internal standard performance. 

Exact value of nondetect is considered to be estimated because of poor 
associated internal standard performance. 

Quantitation of positive value is considered to be estimated because of poor associai 
surrogate recovery. 

Exact value of nondetect is considered to be estimated because of poor 
associated surrogate recovery. 

Quantitation of positive value is considered to be estimated based on imprecision 
demonstrated by the serial dilution anlaysis results. 

Quantitation of positive value is considered to be estimated based on matrix 
spike analysis data outside of quality control limits. . 

Exact value of nondetect is considered to be estimated based on matrix spike 
analysis data outside of quality control limits. 

Quantitation of positive value is considered to be estimated based on recovery 
of the GFAA Post Digestion Spike analysis outside of quality control limits. 

Exact value is of nondetect is considered to be estimated based on recovery of 
the GFAA Post Digestion Spike analysis outside of quality control limits. 



CT0 #112: NSB NEW LONDON 
CLP SOIL LEAD (mgn<g) 

CLIENT ID LAB ID % SOLIDS PH CLPLEAD 

SBOl -2.0 12760.01 
SBOl -4.0 12760.02 
SBOI -4.OD 12760.03 
SBOl -6.0 12760.04 
SBO2-2.0 12760.06 
SBO2-4.0 (a) 12760.06 
SBO2-4.OD (a) 12760.07 
SBO2-6.0 12760.08 
SBO3-2.0 12760.09 
SBO3-4.0 12760.10 
SBO3-6.0 12760.11 
SBO4-2.0 12760.12 
SB04-4.0 12760.13 
SBO4-6.0 12760.14 
SBO6-2.0 12760.16 
5806-4.0 12760.1s 
SBO6-6.0 12760.19 
SBO6-2.0 12760.20 
5806-4.0 12760.21 
SBO6-4.W 12760.22 
SBa-6.0 127602i 
SBO7-2.9 12760.24 
5807-4.0 12760.26 
5807-6.0 12760.26 
SBO8-2.0 12746.17 
5808-4.0 12746.16 
SBO8-6.0 12746.19 
SBOS-2.0 12746.20 
5809-4.0 12746.21 
SBo9-6.0 12746.22 
SB1 o-2.0 12746.01 
SBlO-4.0 12746.02 
SBlO-6.0 12746.03 
SBlO-6.OD 12746.06 
SBll -2.0 12746.06 
SBll -4.0 12746.07 
SBll -6.0 12746.06 
SB12-2.0 12746.09 
SB12-4.0 12746.10 
SB12-6.0 12746.11 
5813-2.0 12746.12 
SB13-2.0D 12746.14 
SB13-4.0 12746.16 
SB13-6.0 12746.16 
SBl4-2.0 (a) 12760.49 
SBl4-4.0 12760.60 
SB14-6.0 12760.61 
SB16-2.0 12760.30 
SB16-4.0 12760.31 
SB16-6.0 12760.32 
SB16-2.0 12760.33 
SB16-4.0 12760.34 
SBl6-6.0 12760.36 
SBl7-2.0 12746.37 
SB17-4.0 12746.38 
SB17-6.0 12746.39 
SB16-2.0 12760.36 
SBl8-4.0 (a) 12760.37 
SB16-6.0 12760.38 

93.3 

929: 
91.9 
94.2 

95 
94 

92.6 
923 
87.2 
91.2 
93.6 
921 
90.1 
93.2 
928 
90.3 
90.6 
93.6 
90.7 

94 
96.0 
69.9 

K 
93:4 
90.2 
93.7 
921 
75.8 
92.8 
89.8 
84.7 
87.1 
99.7 
89.3 
85.5 
91.1 
94.9 
91.1 
925 
91.7 

8337 
92.3 
94.2 
79.1 
92.4 
86.6 
92.0 
91.8 
92.6 
SO.1 
92.0 
89.6 
90.9 

it:85 
92.0 

7.49 
7.58 
7.50 
6.26 
9.95 
9.41 
9.41 
9.41 
4.74 
6.74 
6.82 
8.75 
sl.04 

11.90 
7.24 

3:: 
6.49 
6.27 
6.64 
6.50 
8.46 
8.81 
7.59 
7.97 
4.63 
4.95 
8.96 
5.54 
6.43 
7.67 
4.60 
4.80 

z 
5:84 

11.20 
7.70 
9.85 
8.83 

t :: 
8.71 

10.10 
10.40 
11.80 
10.80 
7.10 
4.40 
5.24 
7.79 
7.31 
4.86 
6.69 
6.67 
7.83 
4.64 
4.53 
6.80 

1490 ‘J(f) 
4330 J(f) 
1590 J(f) 
.1180 J(f) 
3390 J(f) 
3160 
2720 
= JO 

4790 J(r) 
5370 J(f) 

106 J(f). 
492 J(f) 
177 J(f) 
301 J(f) 

11900 J(f) 

670 
5.9 

19.3 U(b) 
4.8 .U(b) 

1'3: 
3.1 

39.5 
962 
8.6 
30 

27.5 
9.8 

14.6 

13:; 

8% 
9.7 
8.4 

799 

ii 
8:8 

.1= 
463 

326 
429 

3.1 
6.3 
5.1 

69.2 
44.5 

40 
1060 
713 
339 

25 
77.3 
302 
39.1 
53.9 

9470 J(m) 

(VALIDATED RESULT] 
WALlDATED RESULT] 
fWLlDATED RESULTJ 
[VALIDATED RESULT] 
[VALIDATED RESULT] 

[VALIDATED RESULTI 
WALlDATED RESULTj 
[VALIDATED RESULTj 
[VALIDATED RESULT] 
VALIDATED RESULT] 
[VALIDATED RESULT] 
[VALIDATED RESULT] 
[VALIDATED RESULT] 

[VALIDATED RESULT] 
VALIDATED RESULT] 

[VALIDATED RESULT] 

(a) These samples recehred lull TAL metals analyses. No CLP Lead only resutts were reported by 
the laboratory. 

UNLESS OTHERWISE INDICATED. THE DATA AS PRESENTED ARE NOT VALIDATED. 



CT0 #112: NSB NEW LONDON 
CW SOIL LEAD (mgkg) 

CLIENT ID LAB ID % SOLIDS PH CLPLEAD 

_-. 
SBl Q-2.0 
SBlQ-4.0 
SBlQ-6.0 
SB20-2.0 
5820-4.0 
5820-4.0 D 
5820-6.0 
5821-2.0 
5821-4.0 
SB2l-6.0 
5822-2.0 
SB22-4.0 
SB22-6.0 
SB23-2.0 
SB23-4.0 
SB23-6.0 
SB24-2.0 
SB24-4.0 
SB24-6.0 
5826-2.0 
SB26-4.0 
SB26-4.OD 
SB26-6.0 
SB26-2.0 
SB26-4.0 
5826-6.0 
SB27-2.0 
SB27-4.0 
SB27-6.0 
SB26-2.0 
5826-4.0 
SB29-2.0 
SB29-2.0 D 
SB29-4.0 
SB29-6.0 
SB30-2.0 
SB30-4.0 
SB30-6.0 
SB31-2.0 
SB31-2.0 D 
SB32-2.0 
SB33-2.0 

12760.39 
12760.40 
12760.41 
12760.42 
12760.43 
12760.44 
12760.46 
12760.46 
12760.47 
12760.46 
12760.27 
12760.26 

(a) 12760.29 
12746.40 
12746.41 
12746.42 
12746.34 
12746.36 
12746.36 
12746.29 
12746.30 
12746.32 
12746.33 
12746.26 
12746.27 
12746.26 
12746.23 
12746.24 
12746.26 
12760.69 
12760.60 
12760.66 
12760.66 
12760.67 
12760.66 
12760.62 
12760.63 
12760.64 
12760.6l 
12760.62 
12760.63 
12760.64 

92.8 
94.9 
94.6 
s-l.2 

E 
91.2 
94.9 
94.4 
923 
87.8 
91.8 
69.1 
sl .o 
86.1 
93.0 
66.8 
91.1 
sl.4 
97.2 
96.3 
96.6 
81.9 
99.1 
98.6 

ii:: 
93.4 
90.6 
94.4 
93.4 

64 
93.7 
89.1 
89.3 
85.5 
98.7 
90.4 
95.9 
95.5 
94.8 
79.4 

6.11 
6.39 

11.00 
11.00 
8.87 
9.2Q 
9.59 

11.60 
11.70 
10.90 
10.80 
11.50 
11.70 
4.61 
4.16 
4.47 
6.46 
6.16 
4.23 
7.60 
8.64 
8.63 
4.66 

11.50 
10.10 
11.60 
11.10 
10.90 
7.37 
6.78 
7.20 
6.59 
6.56 
6.90 
7.46 
6.45 
7.04 

2: 
8.17 
7.75 
9.63 

9.7 
16.7 
144 
229 

26.4 
25.8 
$9.8 
69.8 

K 

z:: I 
326 

2.8 
6.7 
7.7 

16900 
4550 

4.9 
389 

26.8 
351 

7 
30.1 

3 
25.4 
19.8 

3.3 
5840 
3330 

723 
.559 
239 
127 
413 
163 

57.2 
2330 
1990 
31.4 _ 
123 

sool -1 .o 
soo2-1 .o 
sOO3-1 .o 
SOO3-l.OD 

12760.66 
12760.66 
12760.67 
12760.66 

91.5 
94 
94 
94 

NIA 
N/A 
N/A 
N/A 

4640 
2030 

QC DESIGNATION 

CLP AQUEOUS LEAD (ugh) 

CLIENT ID LABtD 

SO-01 -F 12746.44 FIELD BLAN< 6.8 J(f) 
SO-02-F 12746.46 FIELD BLAN( 2 UJ(f) 
SO-01 -R 12746.43 RINSATE BLANK 2 u 
SO-02-R 12760.69 RINSATE BLANK 29.3 J(f) 
SO-04-R 12760.70 RINSATE BLANK 2 u 

CLPLEAD 

[VALIDATED RESULT] 

[VALIDATED RESULT] 
WALlDATED RESULT] 

WAllDATED RESULT] 

(a) These samples received full TAL metals analyses. No CLP.Lead only results were reported by 
the laboratory. 

N/A Analysis not requested. 

UKESS OTHERWISE INDICATED, THE DATA AS PRESENTED ARE NOT VALIDATED. 



CT0 #112: NSB NEW LONDON 
DATA QUALIFIER KEY 

U 

J 

‘J(b) 

J(f) 

UJ(9 

J(d) 

UJW 

J(a) 

uJ@) 

J(s) 

UJ(s) 

JW 

J(m) 

uJ(m) 

J(P) 

UJ(P) 

Value is a nondetect as reported by the laboratory. 

Positive value is considered to be estimated because the concentration is reported 
at a level which is below that of the Contract Required Quantitation Limit (CRQL). 

Positive value is considered to be a false positive attributable to associated blank 
contamination. 

Quantitation of positive value is considered to be estimated based on imprecision 
demonstrated by the associated field duplicate pair. 

Exact value of nondetect is considered to be estimated based on imprecision 
demonstrated by the associated field duplicate pair. 

Quantitation of positive value is considered to be estimated based on imprecision 
noted in the associated lab duplicate pair. 

Exact value of nondetect is considered to be estimated based on imprecision 
noted in the associated lab duplicate pair. 

Quantitation of positive value is considered to be estimated because of poor associai 
internal standard performance. 

Exact value of nondetect is considered to be estimated because of poor 
associated internal standard performance. 

Quantitation of positive value is considered to be estimated because of poor associal 
surrogate recovery. 

Exact value of nondetect is considered to be estimated because of poor 
associated surrogate recovery. 

Quantitation of positive value is considered to be estimated based on imprecision 
demonstrated by the serial dilution anlaysis results. 

Quantitation of positive value is considered to be estimated based on matrix 
spike analysis data outside of quality control limits. 

Exact value of nondetect is considered to be estimated based on matrix spike 
analysis data outside of quality control limits, 

Quantitation of positive value is considered to be estimated based on recovery 
of the GFAA Post Digestion Spike analysis outside of quality control limits. 

Exact value is of nondetect is considered to be estimated based on recovery of 
the GFAA Post Digestion Spike analysis outside of quality control limits. 



CTOt112: NSB NEWLONDON 
TAL SOILS METALS (mgntg) 

CLIENT ID: SBOZ-4.0 SBU?4.0 D SB14-2.0 SBlB-4.0 SBP-6.0 

LABORATORY ID: 127m.o§ 12760.07 12760.49 12760.37 12760.29 

. 
WkYTE CRQL MDUIDL 

ALUMWJM 
ANTIMONY 
ARSENIC 
BARIUM 
BEIWLLIUM 
CADMIUM 
ChuxJM 
CnRoMlUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALWM 2 
VANADIUM 10 
ZINC 4 
CYANIDE 10 

40 

12 32 
2 0.4 

40 
1 
1 

loo0 
2 

10 
5 

20 
0.6 

loo0 
3 

0.1 
6 

1000 

: 
1000 

6.6 

Ai 
0.6 
46 
12 
12 
0.4 

1.6 

0.4 
36.6 

0.4 
.O.l 

3 
149 
02 
0.4 
199 
0.6 
12 
0.4 
10 

9260 9240 
10.4 6.4 

3 2.6 
55.6 55.6 
OX? 0.34 

1.4 0.46 
3090 7396 
14.9 15.3 
5.7 5.9 

36.6 332 
lo500 9990 
3160 2720 
2790 2670 

192 175 
0.35 0.58 

9.9 10.3 
2060 1670 
021 u 022 u 
0.66 u 0.69 u 
644 666 

0.43 u 0.44 u 
26.3 19.6 
646 164 

0.54 u 0.55 u 

[VAUDATED] 

6790 
52 
22 

43.6 
0.36 
0.46 

2xm 
16.9 

5 
12 

9440 
3.1 

3260 
155 

0.11 
13.4 

2130 
022 

1.7 
474 

0.43 
16.9 
20.4 
0.54 

loBoo 
U 5.4 

1.3 
52.9 
0.36 
0.69 u 

3060 
14.7 
4.1 

65.6 
12500 

53.9 
3310 

166 
U 0.13 

112 
956 

023 u 
2.5 

269 
U 0.69 u 

262 
24.1 

U 0.58 u 

7220 
3.6 U 
1.6 

37.9 
022 u 
0.67 U 

13600 
10.5 
3.7 

12.4 
7560 
32.6 

2660 
156 

0.11 u 
52 

1260 
022 u 

1.7 
530 

0.67 U 
14.7 
49.9 
0.56 u 

% SOLIDS: 95 w 92.3 66.6 69.1 

CTO1112: NSBNEWLONDON 
RCRA SOILS METALS (mfgkg) 

CLIENT ID: SBO2-2.0 SBo5-2.0 SBl8-6.0 SB28-2.0 
LABORATORY ID: 12347.01 12647.02 12647.03 12647.04 

ANALME CAQL MDUIDL 

[VAUWTEDJ (VAUWTEDj (VAUWTECJj [VAUWTED] 

ARSENIC 2 0.4 5 JWI 4.8 J(m) 2.5 J(m) 4.6 J(m) 
BARIUM 40 1.6’ 37.1 46.5 35.6 
CADMIUM 1 0.6 

rii 
U(a) 0.43 u 0.43 u 0.42 U 

CHROMIUM 2 12 11.9 12.4 12.5 11.5 
LEAD 0.6 0.4 5860 460 669 6640 
MERCURY 0.1 0.1 0.45 J(m) 0.11 UJ(m: 0.11 W(m) 0.12 J(m) 
SELENIUM 1 02 027 WV 021 UJ(m: 021 W(m) 0.5 

U’ 
U(D) 

SILVW 2 0.4 0.65 0.65 u 0.66 u 0.65 u 

% SOUDS: 93.9 93.6 93.5 94.4 

UNESS OTHERWISE INDICATED, THE DATA AS PRESENTED ARE NOTVAUDATED. 



CT0 +112: NSB NEW LONDON 
SALAQUEOUS METALS (w/1) 

CUENT ID: GWOl-1 GWOl-1 D GWO2-1 

LAB0 RATORY ID: 12740.02 12748.03 12746.M 

ANALYTE CROL MDUIDL FIELD DU PUCATE PAIR 

(VAUDATED] (VALIDATED] [VAUDATED] 

34 
16 

2 
9 
1 
3 

230 
6 
6 
2 

,6 
2 

193 
2 

0.2 
15 

743 

25000 J(9 
17.1 U(b) 

6.3 J(m) 
114 
1.4 

3 u 
9350 

27 
9.6 

56.1 
17600 J(1) 

73.4 J(f) 
4440 

454 
0.36 J(d) 
90.9 

5570 
3 u 

3 U(b) 
26600 J(o) 

3 UJ(m) 

1:: J(f) 
10 u 

14600 
16 

5.1 
69.7 

1 
3 

0760 
12.1 

6 
35.7 

11400 
47.5 

3130 
391 

0.32 
36.4 

4970 
3 
2 

26200 
3 

21.6 
93.2 

10 

J(I) 
U JON 
J(m) 

U 
U 

75000 
16 

2.7 
609 
6.9 
4.6 

27000 
70 

47.6 
142 

JO 
UJO’N 
J0n.p) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARlUM 
BERYUJUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLlUM 
VANADIUM 
ZINC 
CYANIDE 

60 
10 

200 
5 
5 

5Ouo 
10 
50 
25 

loo 
3 

5000 
15 

0.2 
40 

U 

J8 
J(3 

J(9 
J(9 392 

17200 

J&9 1.2 
133 

11900 
3 

7.6 
47900 

3 
67.2 
336 

10 

JW 

U 
U 

J(o) 
UJ(m) 

J(f) 
U 

JQ 
U 

2 
252 

3 
6 
2 

NA 

CT0 x112: NSB NEW LONDON 
TALAQUEOUS METALS @g/l) 

CUENT ID: GW-60-l GW-1F so-03-R 
LA00 RAT0 RY ID: 12759.01 12740.09 12760.7 1 

ANALME CROL MDUIDL 

34 
16 

2 
9 
1 
3 

230 
6 
6 
2 
8 
2 

193 
2 

0.2 
15 

743 

[VALIDATED] [VALIDATED] [VALIDATED] 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLlUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
M ERCU RY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 
CYANIDE 

200 
60 
10 

200 
5 
5 

5000 
10 
50 
25 

100 
3 

2 
252 

lsoo~ JO 113 J(f) 142 
16 UJ(m) 16 UJ(m) 16 

1.6 J(m) 1 J(m.p) 1.0 
730 -9 U 9 
2.2 1 U 1 

3 u 3 U 3 
14600 230 U 230 

79.4 6 U 6 
25.2 6 U 6 
129 2 U 2 

27400 J(f) 17.7 ‘J(b) 65.6 
19.2 J(f) 2 UJQ 2.3 

6210 193 U 193 
2200 2.9 5.4 
0.21 J(d) 0.21 J(d) 0.20 
36.9 15 U 15 

7210 743 U 743 
3 u 3 U J(P) 3.0 

3.6 U(b) 2 U 2 
22400 J(o) 704 J(o) 779 

3 3 UJ(m.p) 3 U J(m) 3 UJ(m) 
6 19.6 6 U 6 U 

2 161 J(9 2.9 U(b) 4.7 U(b) 
NA 10 u 10 u 10 u 

JO 
UJ(m) 
UJ(m.p) 
U 
U 
U 
U 
U 
U 
U 
U(b) 
J(9 
U 

U J(d) 
U 
U 
U 
U 

UNLESS OTHERWISE INDICATED, THE DATA AS PRESENTED ARE NOT VAUDATED. 



cTom12: lw3EwLcNDoN 
RmAAQEOUS METPLS (ugh) 

., WENT ID: 
LABCRATDRY ID: 

m-1 
12748.05 

GWX-1 DISS 
12746.06 

GWM-1 
12746.07 

GW--1 DISS 
12748.08 

2 
2 9 

5 3 
10 6 

3 2 
0.2 0.2 

5 1 
10 2 

3.3 
84.4 

3 
9.8 

312 
0.2 

3 
2 

1.7 
36.6 

u 
ii 

7.3 
u 02 
i 2 3 

2.7 
41.8 

3 
7.4 

199 
u 8.9 
Ll 3 
u 2 

1.2 
18 

U 3 u 
6 u 
2 u 

0.2 u 
U 3 u 
U 2 u 

h43cLmY 
SELENIUM 
SILVER 

CTD#112: NSBNWLCNWN 
Ra3AAoEoL6 METALS (ugh) 

am ID: 
lAEmAToRY lo: 

ANALYIE ma ham 

GW-m-2 DlSS Gw-cl-2 GW-M -2 DISS 
1 n83.07 127BW 

w-02-2 
1m.w 12763.04 

10. 2 6.6 2 u 
200 9 94.1 21.6 

5 3 3 U 3 u 
10 6 26.2 6 U 

3 2 41.5 1.1 
0.2 0.2 0.3 0.2 u 

6 1 10 U 1 u 
10 2 2 2 u 

2 U 2 u 
325 24 

3 IJ 3 IJ 
39 6 U 

220 1 u 
0.2 U 0.2 u 
10 U 1 u 

4.2 2 u 

ARSENIC 
RARllM 
CAMAILM 
C-IRCMILM 

CTObl12: NSBNEWLCNDON 
Row AoLEOls METALS &J/L) 

aim-r ID: 
lAsoRAmRY ID: 

ANALYTE ma bum 

Gw-D2-al GW-D2-20 DISS 
12783.05 127~.06 

FIELD CUPLlCAlE CF GW-m-2 

Gw-03-2 W-W-2 DES 
1m.11 12783.12 

10 2 2 u 
200 9 368 

5 3 3 u 
10 6 30.2 

3 2 216 
0.2 0.2 0.2 u 

5 1 10 u 
10 2 2.9 

2 U 2.4 2 u 
24 105 44 

3 U 3 U 3 u 
6 U 14.7 6 U 
1 136 2.2 

0.2 U 0.2 U 0.2 U 
1 U 1 U 1 u 
2 U 2 U 2 u 

ARSZNIC 
BARIW 
CAlMuIll 
MAChllLM 

MERCURY 
SELENIUM 
SILVEFI 

LNESS OTHERWISE INDICATED, THE D4TAAs PFESENlED ARE NOT VALIOATED. 



CTOml2: NSBNZWLCNIXN 
RmAAGIEOLGMETALS (UQL) 

ANPLYrE mu 

ARSENIC 10 
B4FlIuA 200 
CACMI~ 5 
O-lRoMluIA 10 

3 
M3cuFw 0.2 
SELENIUM 5 
SILMR 10 

2 
9 
3 
6 
2 

0.2 
1 
2 

w-04-2 
12783.09 

2.1 
43.7 

3 u 
9.6 
64 

02 u 

: :: 

Gw-W-2 DISS 
1m.10 

2 u 
22.2 

3 u 
6 U 

1.2 
0.2 u 

1 u 
2 u 

W-BG-2 W-BG-2 DISS 
12783.Ol 12763.02 

BAMGAWND 

CTO#I12: NSBWWLCNIXN 
AmAAoEOLPj METALS @g/L) 

ab3-r ID: 
LABU=lATORY ID: 

ANALY-IE ma, bum 

MERCURY 
SELENIUM 
SlLVm 

10 2 6.5 2 u 
200 9 115 16.4 

5 3 11.3 6.7 
10 6 40.1 6 U 

3 2 2670 615 
0.2 0.2 0.31 02 u 

5 1 1 U 1 u 
10 2 2 u 2 u 

DC-01 DC-01 DISS 
12783.13 127m.14 

RINSATE ELAbK 

2 u 2 u 
635 65 

3 u 3 u 
91.4 6 U 

16 1 u 
0.2 u 02 u 

1 u 1 u 
3.9 2 u 

LbLESS OTHEFiWlsE INDICATED, THE DATA AS PRMVIED ARE NOT VALIDWED. 



cTO#112: NSS NEWLONDON 
Ta 8u~va~n~Es bw 

CUENT ID: 
LABORATORY ID: 

ANKnE 

CHOAOMEIMANE 
BRoMOMErHANE 
VlNtLCHORE 
CHOROElHANE 
MEIMLENE CHORlDE 
ACETONE 
CAWON DlSuLFlM 
1,1-DlCHLOROElHENE 
l,l-UCHLOROEIHANE 
12-MCHLOROEIHENE (TOTAL) 
CHORCFOAM 
12-OICHLOAOETHANE 
2-wTANote 
l,l.l-MLORO0HANE 
CARSCN TErFl&xL0mE ’ 
BFIOMODCHLOF4OMETHANE 
12-MCHLOROPROPANE 
QS-1.3~DICKOROPROPENE 
TFIICHLOROETHENE 
UBROMOCHLOROMETnANE 
1,12-TRICHLOROEMANE 
BENZENE 
TRANS-13-MCHOROPROPENE 
SROMOFOFIM 
I-METHYL-2-PENTANONE 
2-HEXANONE 
TEWAOiLORGEWlENE 
1,1,22-TETRACHLORCETHANE 
TOLUENE 
CKOROsENZENE 
ETtitLBENZ8dE 
STYAENE 
XYLENE (TOTAL) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

sB(xL-40 Ssm-4D D SSl4-2D 8818413 SBp-6D 
1378006 1275007 127(10*0 1275037 127rn28 

MumI. 

(VKIOATED] ~UIOATED] pmmAlED] ~ALIMlED] [VMIDAIED] 

0.7 10 u 
0.7 10 u 
0.4 10 u 
0.4 10 u 

0.7 JB JM 
4.2 120 U(b) 
0.7 10 u 

0.7 3 JM 
0.5 10 u 

1 10 u 
0.6 10 uw 
0.6 10 u 
3.3 7 J@L) 
0.5 0.6 .I 
0.0 10 u 
0.6 10 u 
0.7 10 u 
0.5 10 u 
2.5 10 u 
1.3 10 u 
1.4 10 u 
0.4 0.4 J 
0.6 10 u 
1.6 10 u 
4.8 IO u 

4.1 10 w4 
0.8 5 JB) 
0.7 10 u 

2.7 10 U(b) 
1 10 w4 

0.7 2 JW 
1.1 10 UJ(# 

1.7 15 JW 

11 u 

11 u 

11 u 

11 u 

9 JO 
% U(b) 

U 
d.: J(fj 
11 u 
11 u 

11 U(b) 
11 u 

2 Jtfl 
11 u 
11 u 
11 u 
11 u 
11 u 
Il. u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

3 J 
11 u 
11 u 
11 u 

2 J 
11 u 

9 J 

11 u 
11 u 
11 u 
11 u 

4 J 
130 

11 u 
11 u 
11 u 
11 u 

1 J 
11 u 10 u 
11 u 10 u 
11 u 4 J 
11 u 10 u 
11 u 10 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 10 u 
11 u 10 u 
11 u IO u 
11 u 1 J 
11 u 10 u 
11 u 2 J 
11 u 10 u 
11 u 1 J 
11 u 10 u 
11 u 10 u 
11 u 10 u 
11 u 11 

10 u 
10 u 
10 u 
10 u 

5 J 
83 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

12 u 
12 u 
12 u 
12 u 

3 J 
64 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

6 J 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

1 J 
12 u 

0.6 J 
12 u 
12 u 
12 u 

1 J 

% 80LIcs: 85 84 923 868 52.1 
DUJllON FACTOR: 1 1 1 1 1 

UNLESS OTHEWSE INCiCATED, THE DATA AS PRESENTED AR NOT VKIMlED. 



CTOX112: NSBNEWWNOON 
TCL AOUEOUS VOLATILES lug/L1 

O-1EN-f IO 
LABORATORY 10: 

ANALtIE CRQL 

QWOl-1 GWOI -10 
12748.02 12748.03 

MOLhDL FIELD DUPLICATE PAIR 

[VUDA=JI rVALlDATED] 

2.1 10 u 10 
3.1 10 u 10 

2 10 u 10 
2.3 10 u 10 
1.6 10 u 10 
7.1 10 u 10 
1.9 10 u 10 

GWM- 1 GW-BG-1 SO-W-R DC-01 
12748.04 12759.01 12760.71 12763.13 

BACKGFUUNO 

rVALlDATED] 

U 10 
U 10 
U 10 

t 10 10 

u” 10 10 

RlNSAlE BLANK 

(\IAUDATED] 

U 10 
U 10 
U 10 
U 10 
U 10 

?I 76 10 

RINSATE BLAN( 

[VALOATED] 

U 10 u 
U 10 u 
U 10 u 
U 10 u 
U 10 v 

20 
U 10 u 

VALIDATED] 

U 10 
U 10 
U 10 
U 10 
U 10 
U 10 
U 10 

MLOROMETHANE 
BRDMOMETHANE 
VINYL CH WRIDE 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

CHL&iOEMANE’ 
METHYLENE CH LDRIDE 
ACETONE 
MBON OISUFIDE 
1.1 -DICHLOROElHENE 
1.1 -DICHLOFOETHANE 
1.2-DICHLORDETHENE rOTAL) 
CHWFIDKIRM 

2.5 10 u 10 u 10 u 10 u 10 u 10 u 
1 10 ” 10 u 10 u 10 u 10 u 10 u 

1.5 10 ; ii u lo u 10 u 10 u 10 u 
0.7 10 u 10 u 10 u 10 u 10 u 10 lJ(ti 
1.6 10 u 10 u 10 u 10 u 10 u 10 u 
0.9 10 u 10 u 10 u 10 u 10 u 10 u 
2.6 10 u 10 u 10 u 10 u 10 u 10 u 
1.3 10 u 10 u 10 u 10 u 10 u 10 LJ 
1.1 10 u 10 u 10 u 10 u 10 u 3 J 
1.2 10 u 10 u 10 u 10 u 10 u 10 u 

1.2-DICHLORDETHANE 
Z-BUTANONE 
I,1 .I -TRICKOROElHANE 
CARBON mRACHORlOE 
SROMODCHWROMETHANE 
I ,2-OICHLOR~PROPANE 
CIS-1.3-OICHWFIOPROPENE 
TRCHLOROERIENE 
DIEROM)CH LOWMETHANE 
1 .I.?-TFIICHDRDRWANE 
BENZENE 
TRANS-1.3-DICHLORDPFIOPENE 
BAOMOFORM 
4-METHYL-2-PENTANONE 
2-H-NONE 
TETRACHLORDETtiENE 
1,1.22-TETRAQILOROETHANE 
TOLUENE 
CHWROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENE (TOTALI 

2.3 10 u 
1.3 10 u 
1.2 10 u 
1.6 10 u 
2.3 10 u 
1.7 10 u 
6.2 10 u 
4.9 10 u 
0.7 10 u 
2.2 10 u 
19 10 u 
2.3 10 u 
1.1 10 u 

1 10 u 
5.6 10 u 
1 .J 10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 1 J 10 u 
10 u 10 u 10 u 
10 u 10 u 2 J 
10 u 10 u 10 u 
10 u 10 u 1 J 

10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
to u 10 u 
10 u 10 u 

DILUTION FACTOR 1 

l-B-M 
12746.01 

1 1 

i%-04 
12763.15 

cTO#l12: NSBNEWWNDDN 
TCLACIUEOUS VOLATILES (q/L) 

CLIENT ID 
LABORATOFN IO: 

ANALME CROL 

-m-w 
12760.72 

TB-03 
12759.05 

TRP BLANK 

GW-1F 
12745.06 

TRP BLANK nw BLANK FIELD BLANK 

[VALIDATED] [VALIDATED] [VALIDATED] [VALIDATED] 

10 
10 
10 
10 

MOLllDL TRP BLANK 

PJALIDATEO] 

2.1 10 u 
31 10 u 

2 10 u 
2.3 10 u 
1.8 10 u 
71 10 u 
1.9 10 u 
2.5 10 u 

1 10 u 
1.5 10 u 
0.7 10 u 
1.6 10 u 
0.9 10 u 
2.6 10 u 
1.3 10 u 
1.1 10 u 
1.2 10 u 
2.3 10 Ll 
1.3 10 u 
12 10 u 
19 10 u 
2.3 10 u 
17 10 u 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHWROEMANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON OISUFIDE 
l.l-OICHLOROETHENE 
1,1-OICHLOROETHANE 
1.2-OICHLOA3ETHENE (TOTAL) 
CH WROFORM 
1.2-OIMLOFUETHANE 
P-SUTANONE 
1.1.1 -TRICHOAOETHANE 
CARBON TWRACHOAIOE 
BROMODICH WROMETHANE 
1.2-DICHLOFCIPROPANE 
CIS-1.3-DICHWROPROPENE 
TRCHLOAONENE 
OlBROhQCHWROMETtiANE 
1.1 .P-TRICKOROETHANE 
ti~id2E~E 
TRANS-1.3-OlCHLORoPROPENE 
8ROMOR)RM 
4-METHYL-2-PENTANONE 
2-HMANONE 
TETFIACHLORIFTHENE 
1.1.22-TETRACHLOROETHANE 
TOLUENE 
CHLDROSENZENE 
ETHYLBENZENE 
SlYRENE 
XYLENE CTOTAU 

10 
10 
10 
10 
10 
!O 
10 
10 
10 
i0 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 

U 10 
U 10 

U 10 
U 10 

U 
U 
U 
U 

U 
U 

10 
10 

U 10 
U 10 

U 10 
U 10 

U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

10 

10 

U 10 
U 10 

U 10 
U 10 

U 
U 

10 
81 

10 U 10 U 10 U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 

10 
10 
10 

U 10 
U 10 

U 10 
U 10 

10 
10 

10 
10 

u 10 
U 10 

U 10 
U 10 
U 10 
U 10 
U 10 

10 
10 
10 
10 
10 

10 
10 

U 10 
U 10 
U 10 
U 10 
U 10 

10 
10 
10 

U 10 
U 10 

10 
10 

10 
10 
10 
10 
10 
10 
10 
10 

U 10 
U 10 

U 10 
U 10 

10 
10 

U 10 
U 10 

U 10 
U 10 

U 
U 

10 
10 

U 
U 

U 10 
U 10 
U 10 
U 10 

U 10 
U 10 
U 10 
U 10 

U 10 U 
U 
U 

10 
10 

U 
U 

6.2 10 u 
4s 10 u 
0.7 10 u 
2.2 10 u 
1s 10 u 

U 10 
10 
10 
10 
10 

2 
10 

U 
U 
U 
U 
U 
J 
U 
J 
U 
U 

10 
10 
10 
10 

U 10 
U 10 

U 10 
U 10 

U 
U 

u” 

10 

10 
U 10 
U 10 

U 10 
U 10 
U 10 
U 10 

U 
u 
U 2.3 10 u 

1.1 10 u 
1 10 u 

5.8 10 u 
1.5 10 u 

10 
10 U 
10 
10 

U 10 
U 10 

U 10 
U 10 

U 
U 10 

10 10 U 10 U IO U 

DILUTION FACTOR 1 1 1 1 1 

UNLESS OTHERWlSE INDICATED. THE DATA AS PRESENTEDIS NOT VALIDATED. 



CT0 #112: NSB NEW LONDON 
TU. AQUEOlJB SEYIVOLATILES (u@Ll 

CLIENT ID: 
LABoRAloFlY IO: 

ANKYTE 

PHENOL 

BlB&CHLOROETHX~ETNR 
2-CHLOROFWENOC 
I ,3-UCHLOROEIENZENE 
1.4~MCHLORCBENZENE 
1.2~DICHLCRCBENZENE 
2-METliKPHENa 
BlB~-CHLOROlSOPROPYL)ETHER 
4-METHnFwENa 
N-NITROSO-Oi-N-FFlOPWAMWE 
HEXKHLOROEWANE 
NITROBENZB3E 
IBOPHORONE 
2-NmENa 
2.4~OIMETHKPHENCL 
2+DICHLOROPHENa 
I&?,*-TRlCnLOROBENZENE 
NAPHTHALENE 
4-CKORMNUNE 
BIS@-CHLOROEmOXn METHANE 
HEXICHLORCBUTADIENE 
4-CHLaRO-3-METHKPHENa 
2-METHKNAF+HTHKENE 
HEXKZHLOROCYCLOPENTAUENE 
24,6-TRKXLOROPHENOL . 
2.4.5-TRICWLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANLINE 
MMFIHYL PHTHALATE 
ACENAPHTHKENE 
P.B-DINrTROTalJWE 
3-NITROANLINE 
ACENAPHTHENE 
2.4-DINITROPHENOL 
4-NlTROPHENa 
MBENZOKIRAN 
2.4--OINlTROTaUPIE 
ME-IHYLPHTHAUTE 
4-CKOROPHENYL-PHENYHER 
FLUORENE 
4-NITROANLINE 
4.6~OINITRO-2-METHYLPHENa 
N-NlTRCSOoPnENYUMiN(1) 
4-BROMOPHENYL-PHENYLETHW 
HD(XHLOROBENZENE 
PENTbCtiLOROPHENCL 
PHENANTHRENE 
ANTHRACENE 
CAREAZQE 
Dl-N-BUMF’HTHMATE 
FLUORANTHENE 
PYRENE 
BUlYLBENZnPHTHKAlE 
3.3’-OiCHLOROBEWDlNE 
BENZO(A&ANTHRACENE 
CHRYSENE 
BlSe-ETHKHEXYL)PHTHPATE 
M-N-OCTK PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZOfK)FLUORANTHENE 
BENZO(A)PYRENE 
INCENO(1,2,3-CMPYRENE 
WBENZfA.MANTHRACENE 
BENZO(G.H.fjPERYLENE 

CRQ 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
25 
10 
25 
10 
10 
10 
25 
10 
25 
2s 
10 
10 
10 
10 
IO 
25 
25 
10 
10 
10 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
1: 
10 
10 
10 
10 
10 
10 

12 
05 
08 
0.6 
0.7 
0.2 
0.6 
0.8 
0.0 
0.7 
0.8 
05 
05 
0.7 
0.7 
05 
0.6 
0.7 

1 
0.4 
0.6 

1 
0.6 
NA 
15 
05 

1 
1 

0.5 
12 
1.3 
2.4 
1.5 
1.1 
2.4 
1.3 
1.8 

1 
1.1 
1.2 
1.4 
2.1 
1.3 
15 
1.8 
1.6 
3.1 
2.1 
26 
25 
2.1 
12 
1.5 
0.7 
1.4 

1 
1.9 
1.2 
2.7 
2.6 

1 
2 

2.3 
2.1 

GwDl-1 GWf-10 
1274002 I274803 

FIR.0 WRlCATE PAR 

~ALIMTEO] [VALIOATEO] 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
25 v 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 WI 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 

GIM12-1 GW-BG-1 GW-IF so-03-R 
1274804 1275401 1274809 127607 1 

BACKGROUND FIELD BLANK WBATE BlAH( 

(vuIMlEo] p/ALlMTEOl VAUDATEO] ~ALIOATEDI 

10 u 10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 U(b) 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 U(b) 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 U 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 U(b) 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

1 J 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
10 u 
IO u 
10 u 
25 u 
10 u 
25 u 
25 u 
10 u 
10 u 

2 J 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 

1 J 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 U(b) 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

8 J 
10 u 
10 u 
10 u 
10 v 
10 u 
10 v 
10 u 
10 u 
10 ,v 
10 v 
10 u 
10 .lJ 
10 v 
10 v 
10 v 
10 v 
10 v 
10 v 
10 v 
10 u 
10 v 
10 v 
10 v 
10 v 
25 V 
10 v 
25 V 
10 v 
10 v 
10 u 
25 v 
10 v 
25 U 
25 v 
10 v 
10 v 

3 J 
10 u 
10 u 
25 U 
25 U 
10 v 
10 v 
10 u 
25 U 
10 v 
10 v 
10 v 
10 v 
10 u 
10 v 
10 v 
10 v 
10 v 
10 v 

10 WI 
10 u 
10 v 
10 v 
10 v 
10 v 
10 v 
10 v 

UNLES OTHERWISE INLXATEO, THE MTA AS PRESENTED IS NOTVALIMTEO. 



CT0 Lll2: NSB NEW LONDON 
TCL SOILS SEMIVOLATIES (uglKg) 

CLIENT ID: 
LABORATORY ID: 

ANALYTE 

PHENOL 
BISIZ-CHLOROETHYLIETHER 
P-&LOROPHENOL 
1,3-DICHLOROBENZENE 
IA-OICHLOROBENZENE 
1.2-DICHLOROBENZENE 
P-MEMYLPHENOL 
BISC?-CHLOROISOPROPYUFTHER 
4-METHYLPHENOL ~’ 
N-NITROSO-DI-N-PROPYLAMINE 
HMACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2.4-DIMETHYLPHENOL 
2.4~DICHLOROPHENOL 
1.2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
BISQ-CHLOROETHOXY)METHANE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
Z-METHYLNAPHTHALENE 
HD(ACHLOROCYCLOPENTADlENE 
2.4,6-TRICHLOROPHENOL 
2.4.5-TRICHLOROPHENOL 
P-CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2.6-DINITROTCLUENE 
3-NITROANIUNE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2.4-DINTTROTOLUENE 
DIEFHYLPHTHAIATE 
4-CHLOROPHENM-PHENXEHER 
FLUORENE 
4-NlTROANIUNE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYlAMIN(1) 
4-BROMOPHENYL-PHENYLtiHER 
HEKACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYLPHTHPLATE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
~.~‘-DICHLOROSEN~IDINE 
BENZOIA)ANTHRACENE 
CHRYSENE 
me- ET~~XHMYL)PHTHALATE 
Dl-N-OCM PHTHALATE 
BENi!OIB\FLUORANTHENE 
BENZOKjFLUORANTHENE 
BENZO(A)PYRENE 
INDENOfi2.3-CaPYRENE 
DlBENZfi.H)ANTHilACENE 
BENZO(G.H.l)PERYLENE 

CR0L 

330 
330 
330 
330 
330 
330 
330 
330 
33cl 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
000 
330 
BOO 
330 
330 
330 
Boo 
330 
BW 
BOO 
330 
800 
800 
330 
330 
330 
330 
330 
800 
800 
330 
330 
330 
800 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

SBO2-4.0 SBOP-4.0 Cl 
12760.06 RA 12760.07 RA 

MDIADL 

[VAUDATED] [VALIDATED] 

36 350 u 
27 350 u 
37 47 J 
40 350 u 
43 350 u 
47 350 u 
47 350 u 
27 350 u 
53 350 u 
40 350 u 
33 350 u 
77 350 u 
40 350 u 
40 350 u 
47 350 u 
57 350 u 
47 31 J 
47 350 u 
57 350 u 
47 350 u 

110 350 IJ 
53 45 J 
00 23 J(t) 
73 350 u 
77 840 u 
a3 350 u 
70 350 u 
60 350 u 
55 840 u 
97 350 u 
43 350 u 

120 840 u 
73 54 J(t) 
57 840 u 
50 840 U 
40 19 J(f) 
37 22 J 
43 350 u 

160 350 u 
53 26 J(f) 
57 840 u 
93 840 u 
77 350 u 
73 350 u 
47 350 u 
80 60 J 
73 410 J(I) 
80 100 J(r) 
47 56 JQ 
30 350 u 
57 720 J(f) 
47 700 J(f) 

12O 3scl u 
150 350 u 

77 260 JO 
57 330 J(f) 
67 350 U(b) 
47 350 UJ@) 
97 3M) JW.9 
40 310 J@.r) 
47 250 Jb.f) 
33 160 Jca.9 
50 58 J(a.0 
43 08 Jh9 

350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
3!5O u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 

42 JO 
350 u 
850 u 
350 u 
350 u 
350 u 
Bso u 

22 J 
350 u 
a50 u 
120 J(T) 
850 u 
850 u 

66 JO 
350 u 
350 u 
350 u 

92 JO 
850 u 
850 u 
350 u 
350 u 
350 u 
850 u 

1000 J(f) 
280 J(r) 
160 JO 

1% Y(9 
1500 JO 

350 u 
360 u 

530 JO 
610 J(f) 
350 U(b) 
350 u(a) 
560 J(a.9 
510 J(a,fl 
460 J(a.9 
290 J(a.9 

96 J(a.9 
120 J(a.9 

S814-2.0 
12760.49 

360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
a80 u 
360 u 
880 u 
360 u 
360 u 
380 u 
880 u 
360 u 
880 u 
880 u 
360 u 
360 u 
360 u 
360 u 
360 u 
080 u 
880 u 
360 u 
360 u 
360 u 
a00 u 
360 u 
38) u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
36O u 
160 J 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 

SB~B-4.0 9622-6.0 
12760.37 1276029 

340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
830 u 
340 u 
030 u 
340 u 
340 u 
340 u 
830 u 
340 u 
830 u 
830 U 
340 u 
340 u 
340 u 
340 u 
340 u 
830 U 
830 u 
340 u 
340 u 
340 u 
030 u 
340 u 
340 u 
340 u 

19 J 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
150 J 

10 J 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 

380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
930 
380 
930 
380 
380 
380 
930 
380 
930 
930 

38 
380 
380 
380 
380 
930 
930 
380 
380 
380 
930 
140 

34 
380 

20 
89 
61 

380 
380 

21 
26 

260 
380 
380 
380 
380 
380 
380 
380 

U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
J 
J 

U 
U 
J 
J 
J 
U 
U 
U 
U 
U 
U 
U 

% SOLIDS: 95 94 92.3 86.8 89.1 
DILUTION FACTOR: 1 1 1 1 1 

UNLESS OTHERWISE INDICATED. THE DATA AS PRESENTED ARE NOT VALIDATED. 



CT0 8112: NSB NEWLONOON 
TU SOIL PESTclDelpcBS ~l&lO~ 

WENT 10: 
lAeoRA1oRY IO. 

mm-4D SBa?--*O 0 SBI4-2D SBI8-40 s&2-60 
1276029 1276OOD6 1276uoo7 1276049 1276037 

1.9 u 
1.9 u 
12 u 
1.9 IJ 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
1B u 

3.6 U 
3.6 U 
1.s u 
1.9 u 

1sJ u 
36 u 
74 u 
36 u 
36 u 
36 u 
36 u 
36 u 

1.6 U 
1.6 U 
1.0 u 
16 U 
1.e u 
1.6 U 
1.6 U 
1.6 U 
75 0 

3.4 u 
3.4 u 
3.4 u 
3.4 u 
3.4 u 
3.4 u 
10 u 

3.4 u 
3.4 u 
1.1 u 
I.8 u 

IO u 
34 u 
70 u 
34 u 
34 u 
34 u 
34 u 
34 u 

ANUrn CRQ MDIADL 

1.E 
1 .a 
1.6 

ALPHA-WC 
BETA- BHC 
DELTA-WIG 
GAMMA-WC IUNMNEI 
HEPl*CHLOR 
ALORIN 
HEPTKWLOR EPOXIOE 
ENOOSULFAN I 
OIEORIN 
4.4-DOE 
ENORIN 
ENOOSULFAN II 
4.*‘-000 
ENOOSULFAN SUmFATE 
4.*‘-OOT 
Ml3tiOXWZHLOR 
ENDRN KETONE 
ENDRlNAWWOE 
ALPHA-CHLOROANE 
GAMMA-CHLORMNE 
TOXARleJE 
AROCLOR- 1016 
AROCLOR- I22 1 
AROCLOR- 1232 
AROCLOR- I242 
AFIOCLOR- 1246 
AROMR-1254 
AROCLOR- 1260 

17 
1.7 
1.7 

0.06 
0.12 
0.06 

U 
U 
U 

1.6 
1.6 
1.8 

2 u 
2 u 
2 u 

1.7 0.06 1.6 U 1.6 UYSI 

1.7 0.06 1.6 U 1.6 U&I 
2 u 
2 u 

I.7 0.03 
1.7 0.03 
1.7 Olyl 
33 0.06 
33 0.46 
3.3 0.15 
3.3 0.12 
3.3 0.09 
3.3 0.12 
3.3 0.12 
17 0.57 

3.3 0.08 
3.3 0.00 
1.7 0.06 
1.7 0.00 

170 0.0 
33 0.9 
67 0.12 
33 0.3 
33 0.3 
33 12 
33 1.5 
33 12 

I.6 U 
1.6 U 
1.6 U 

1.6 
1.6 

UJISI 
UYS) 
UYS) 
UYS) 
UYSI 
UYN 

2 u 
2 u 
2 u 

3.6 U 
3.6 u 
3.6 u 
3.6 u 

1.6 
3.5 3.5 

3.5 
U 
U 3.5 

3.5 
3.5 
3.5 
3.5 
4.6 

10 
3.5 
3.5 
1.6 
1.8 

3.5 U 
3.5 
3.5 

U 
U 3.6 U 

3.6 U 3.5 
621 

1E 
3.5 
3.5 
1.6 
I .6 

IA0 
35 
71 
35 
35 
35 
35 
35 

U 
3.6 u 
20 u 

3.6 u 
3.6 u 

2 u 
2 u 

200 u 

U 
U 
U 
U 
U 
U 
U 

160 
35 3E u 

78 u U 
U 

71 
3s 
35 
35 
35 
35 

38 u 
36 u 
36 u 
3s u 
3s u 

U 
U 
U 
U 

Y souos. 954 B4D s23 AEA 60.1 
OUJllON FACTOR: 1 1 1 1 1 

CT0 l 112: NSB NEWLONDON 
TQ ACIUEOLJS PESTCIOBiFCES @Q/U 

CLIENT IO: 
LABORATORY IO: 

WI-1 owl-1 0 
12746n2 1274603 

FIELD OURICATE PAIR 

IvALIMlEq ;vAUOATEO] 

GW-1 GW-80-l 
12746D4 127EADl 

l3ACKGRouNO 

pJMIMTEO] ~UlmlEq 

U 0.m u 0.m u 
U 0.m u 0.0 u 
U om u 0.m u 

GW-1F So-m-R 
1274606 127Eo71 

FIELD BLANK WNSATE BUM 

pUAIOATEO] F/AUOAlEO~ 

0.m u 0.05 u 
0.05 u 0.03 u 

ANMYTE cRa MoLmL 

0.05 
0.05 
0.m 
0.05 
0.05 
0.05 
O.OA 
0.W 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
01 
0.5 
0.1 
0.1 

0.05 
0.05 

5 
1 
2 
1 
1 
I 
1 
1 

ALPHA-BHC 
BETA- WC 
DPTA-WC 
MUMA-BIG WNMNEI 
HEPTLCHLOR 

0.002 
0.004 
0.002 
0.002 
0.002 
0.001 
0.001 

0.m u 0.05 
0.m u 0.05 
0.m u 0.05 0.m 

0.m 
0.06 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

0.m 
0.m 

U 
U 
U 
U 
U 

0.05 u 0.05 

0.05 u 0.m 

0.05 u 0.m 

0.m u 0.m 

0.m u 0.m 

0.1 u 0.1 

0.1 u 0.1 

01 u 0.1 

0.1 u 0.1 

01 u 01 

01 u 0.1 

01 u 0.1 

0.5 u 0.5 
01 u 0.1 
0.1 u 0.1 

0.05 u om 
0.05 u 305 

5 u 5 
1 u I 
2 u 2 
1 u I 
1 u I 
1 u 1 
1 u 1 
1 ” I 

U 0.05 
0.05 
0.05 

U 0.m 
0.m 
0.05 
0.m 
0.05 

0.1 

UYmb 
UYmb 
UYm) 
U 
U 

UYfN 
U 
UYW 
U 
U 
U 

UYW 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

U 
U 

0.m 
0.m 
0.05 
0.m 

0.1 
0.1 
0.1 

AU#IN 
HEP’lACMLOR EPOXIDE 
ENOOWLFAN 1 
MR.ORlN 

1 l .r’-OOE 
ENDRN 
ENOOSULFAN II 
4.4-000 
ENOOSULFAN SULFATE 
4.r’,OOl 
MErHOxw3iLm 
ENDRlN KETONE 

ENOR(N ALOEHVOE 
ALPHA-CHLORGANE 
GAMMA-CHLORMNE 

TOKAPHENE 

AROZLOR-1016 
AAOCLOR- lP1 
AROCLOR- 1232 
AROCLOR- 1242 
AROCLOR- 1246 
ARoaoR-1254 
AROCLOR- 1260 

0.m 
0.m U 

U 
0.m 
0.m 

0.1 
0.1 
0.Y 
0.1 
0.1 
0.1 
0.1 
0.5 
0.1 
0.1 

0.05 
0.m 

5 

U 
U 0.002 

O.Qp 
0.m 

0.1 
0.1 

U 
U 
U 

0.0112 
0.005 

0.1 
0.1 0.1 

0.1 0.001 
0.003 

U 
U 
U 

0.1 
0.1. 
0.1 

0.1 
0.1 0.1 

0.1 
0.1 

0.004 
0.001 
0.010 
0.003 
0.003 
0.002 
O.OU3 

O.oJ 
Oxlo 

0.004 

0.1 
01 
0.5 
0.1 
0.1 

0.05 
0.m 

5 

0.1 
0.5 
0.1 
0.1 0.1 

0.m 
0.05 

5 

0.m 
0.m 

u 
v 
U 
U 
U 
U 
u 
U 
u 
U 

U 
U 5 
U 
U 2 

1 
2 2 

I 
2 

0.01 
0.01 

U 
U 
U 

U 
004 
0.m 
0.04 

U 
U 

U 
U 
U 

U 
U 

1 1 

1 U 

UKESS OTHERWISE INDICATED. THE MTA AS PIESENlEO AR NCT VU.lOAlEO 
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1 .O SITE CHARACTERIZATION 

1.1 SITE CONDITIONS THAT JUSTIFY A REMOVAL ACTION 

Conditions at the site meet the NCP Section 300.415(b)(2) criteria for a removal action. The following criteria 

are relevant to Building’31 at the SUBASE NLON: 

0 Actual or potential exposure to nearby human populations. 

0 Actual or potential contamination of drinking water supplies. 

0 High levels of hazardous substances in soils at or near the surface that may 

migrate. 

As shown in Section 2.1.4 of the Action Memorandum, both the surface soil and subsurface soil 

are contaminated wlth high levels of lead that are cfassffied as hazardous waste under RCRA 

40 CPR Part 261.24 (materials that exhlblt a TCLP lead concentration of 5.0 mg/L or greater 

are hazardous). The contaminated soil poses a risk to humans working in or adjacent to 

Building 31. The contaminated soil also poses a risk to the groundwater. The groundwater is 

currently contaminated with sporadic levels of antimony, beryllium, nickel and high levels 

of lead that exceed the Maximum Contaminant Levels (MCLs) as per the drinking water 

regulations. 

R-49-3-9sl B-l 



2.0 IDENTIFICATION OF REMOVAL ACTION OBJECTIVES 

2.1 STATUTORY LIMITS ON REMOVAL ACTIONS 

Removal actions are generally limited by statute to a maximum cost of $2 million and a maximum duration 

of 12 months, except as provided for under two types of exemptions available Cemergency” and 

“consistency”). As described in this report, the proposed removal action is well within both of these limits. 

2.2 REMOVAL ACTION SCOPE 

The scope of this removal action is limited to the surface and subsurface soil located above the groundwater 

table (approximately 6 feet below the ground surface) at B&ding 31 and immediately adjacent to Building 31 

(within 10 feet of the outside wall of the building). The groundwater contamination will not be addressed 

under the scope of this removal action, but will be covered as part of the Study Area Screening Evaluation 

(SASE) under the Federal Faclfltii Agreement. Generally, removal actions do not attempt to reduce 

contamination levels in the groundwater due to the time and cost constraints. Also, at this time, the extent 

of the groundwater plume is not defined horizontally or vertically. 

As discussed in Section 3 of the Action Memorandum, routine exposure to the contaminated soil and to the 

contaminated groundwater present the greatest potential public health risks. To protect the public from 

these health risks, as well as to protect the environment, the following remedial action objectives were 

developed for Building 31: 

0 Prevent exposure (inhalation, ingestion, dermal contact) to contaminated soil having lead 

concentrations greater than 500 ppm. 

0 Prevent migration of contaminants that would result in additional groundwater 

contamination. 

R4s3-93-4 B-2 



l The proposed action should not interfere with any future remedial actions at the site. 

0 The proposed action should not jeopardize or risk the structural integrity of Building 31 and 

adjacent buildings. 

The U.S. EPA (in correspondence to the Navy, Dec. 23, 1993) has recommended a cleanup level of 

560 parts per million (ppm) for lead in the soil. The cleanup level would reduce the potential for additional 

remedial actions at Bullding 31. Thus, any removal actions developed within this report use 500 ppm as the 

proposed cleanup level. 

2.3 REMOVAL ACTlON SCHEDULE 

The U.S. Navy intends to address the contaminated sdl at Bullding 31 as a ‘time-critical” removal action. 

Thus, the remediation must begin within 6 months of determining that the removal action is appropriate (date 

the Action Memorandum is approved as final by EPA). Major factors that will Influence the schedule include: 

0 Completion of the design 

0 Procurement of a remediation contractor 

0 Approval of applicable treatment/disposal faclflties 

0 Permitting requirements 

0 Weather during remediation 

2.4 APPUCABLE OR RELEVANT AND APPROPRlATE REQUIREMENTS (ARARo) 

See Section 5.1.4 of Action Memorandum. 

R-49-3-9&4 B-3 



3.0 IDENTIFICATION OF RESPONSE ACTION ALTERNATIVES 

This section identifies and describes the applicable alternatives for remediation of the lead contaminated soil 

in and around Building 31. Technologies for containment, treatment, and removal have been identified which 

are appropriate for the contaminants of concern. Included under these technologies are four alternatives 

which are: capping, containment, onslte solidification, and off&e solidification. 

During the development of these alternatives, items were ldentffied which are common to all four. The first 

of these is (prior to start of the work described for each aftematfve), that the remaining intact portions of the 

concrete floor and the existing rail line in Building 31 must be demolished and all demdftion debris must 

be cleaned and hauled off&e for disposal. 

The second assumption is that the existing floor drains in the bullding will not be replaced when removed 

in order to eliminate a potential pathway for the migration of contaminants. 

Assumptions which were made during the development of the afternatives include: 

0 

0 

0 

Aemediation is limited to those areas where lead contamination exceeds 500 ppm. 

Any soil remediation outside of the building is limited to a width of 10 feet beyond the 

bulfding. 

Soil contamination outside of the building, to the east and west, is limited to a depth of no 

more than 4 feet. 

No action will be taken for the soils west of Building 31 for Alternative 1 because the 

existing paving acts as a cap. 

Any floor drains, catch basins, and related piping which are encountered within Building 31 

will elther be removed or filled wlth grout. 

R4-3-93-4 B-4 



3.1 ALTERNATIVE 1 - CONCRETE CAP 

The purposes of concrete capping are to reduce the mobility of the contaminant through the reduction of 

infiltration, and the elimination of exposure to humans by direct contact with the contaminant through dermal 

contact or inhalation of particulates. 

Capping would be accomplished through placement of a Cinch layer of stone which will provide a firm base 

for’the cap and will also provide a capillary break to help prevent water from reaching the underside of the 

cap. A &inch layer of reinforced concrete will then be placed using standard equipment and procedures. 

No specialized equipment will be necessary for the performance of this alternative other than those normally 

associated with hazardous waste work (i.e., decontamination stations, personal protective equipment). 

Under this alternative lt has been assumed that no work will have to be performed outside of the west wall 

of Building 31 because of the paving which is currently in place. For the extent of the cap for Building 31 

see Figure B-l. 

3.2 ALTERNATlVE 2 - INSITU JET GROUTlNG AND OFFSITE SOLlDlFCATlON 

The purpose of insitu jet grouting is to reduce the mobility of the contaminant through containment by 

enclosing the contaminated soil in a box of grout/soil. This will prevent the migration of contaminants to 

groundwater, and eliminate exposure to humans by direct contact or inhalation of particulates. To provide 

future access to existing utilitiis, this alternative also indudes (for select areas) excavating the contaminated 

soil (in excess of 500 ppm for lead), transporting the material off site to an approved facility for solidffication, 

and disposing of the stabiliied material at an off&e landfill. For the location of the utilities (those remaining 

in place and those relocated), see Figure B-3. For the location of the areas to be jet grouted or solidified 

off&e, see Figure B-2. For a more detailed description of the alternative encompassing excavation, off&e 

solidification, and offsite disposal, see Section 3.4 of the Response Action Alternatives. 

lnsitu jet grouting as used in this application will provide an impermeable vault to contain the lead 

contaminated soil and prevent migration into the groundwater. Jet grouting is performed by drilling a 

P-inch-diameter hde to the design depth using air or water. Next the bit is closed to flow, and the grout 
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slurry is pumped out laterally through jets immediately above the bit using pressures between 4.000 and 

6,000 psi. The drill pipe is then rotated continuously and withdrawn with the grout slurry exlting at high 

velocity. This shatters the soil and provides for uniform and intimate mixing of the grout and soil. 

The floor of the vault will be constructed by drilling to below the depth of contamination and grouting in 

24- to 46inchdiameter sections which are 3 feet thick. The walls will be constructed by drilling down to 

the floor of the vault, outside the limits of contamination, and grouting in approximately 36inchdiameter 

sections up to the surface. Each adjacent area will be overlapped, and the waifs will be connected to the 

vault floor, so that an impermeable barrier is formed. 

Following construction of the 3-foot-thick floor and walls of the vautt, placement of a reinforced concrete cap 

will complete the encapsulation of the contaminated soil. 

Implementation of this alternative will require disposal of waste soils and grout which are displaced during 

placement of the vault This volume has been estimated as 70% of the original vdume of soil which is 

solidified. However, since much of the grout will be placed outside the horizontal and vertical limits of 

contamination lt is assumed that the waste soil/grout mix will pass the TCLP test for lead and may be 

disposed of in a demdition landfill. 

Although this is a specialized techndogy, the drilling/grouting equipment is available and may be 

implemented through the use of standard drilling rigs, or in specialized cases with fork lifts or small front end 

loaders. 

_ 3.3 ALTERNATIVE 3 - EXCAVATION, ONSITE AND OFFSlTE SOUDlFlCAllON 

The purpose of solkflfication is to immobilize the contaminants, minimlze the potential for leaching, and/or 

detoxify the materials. This is achieved through a combination of chemical/physical reactions which binds 

the contamination into a soil/cement matrix which resists leaching. Prior to the start of work, a treatability 

study is necessary to determine the proper mix of reagents, to see lf any additives are needed for the type 

of soil and contamination present, and to determine the volume increase after the soil is solid&d. To 

provide future access to existing utilfhes that are remaining (utfllties outside of Building 31) this altematlve 

also includes (for select areas) excavating the contaminated sdl (in excess of 500 ppm for lead), 

transporting the material off site to an approved facility for sdidlfication, and disposing of the stabilized 

material at an offsite landfill. For the location of the utilities (those remaining in place and those relocated), 
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see Figure B-3. For the location of the areas to be sdidlfied on site or off site, see Figure B-4. For a more 

detailed description of the alternative encompassing excavation, offsite solidification, and offsite disposal, 

see Section 3.4 of the Response Action Alternatives. 

This alternative would consist of either: (1) blending the cement mixture and soil in place or (2) by 

excavation of defined areas to remove all soils containing lead above the action level. Under the second 

method, the soil would then be mixed wlth cement/pozzdans either in the excavation or in a container. 

Fdlowing mixing the soil/cement mixture would be placed in discrete layers in the open excavation and the 

process will be moved to the next area. Only the second method will be considered for this alternative to 

permlt the collection of verification samples (to meet the cleanup level of 500 ppm) and to permit the 

removal of utilities that require relocation. 

During excavation, areas exist where the depth of excavation is expected to be deeper than the building 

foundation,. Therefore, sheet piling or underpinning wlfl be n ecessary to protect the structure from 

undermining of the footing. For the purpose of cost estimating, the use of sheet piling was assumed. All 

sheet piling will be remove during backfilling operations. 

No specialized equipment will be necessary for the petformence of this alternative other than those normally 

associated with hazardous waste work (i.e., decontamination stations, personal protective equipment.) A 

power blender could be utilized to aid the mfxing of the soil and cement. 

As previously mentioned prior to the start of work, a treatability study will be required (to be performed by 

the subcontractor) to determine the proper mix of reagents. During the actual remediation, the solidified 

material will be tested to verify that the treatment standards for the contamination are being met. Fdlowing 

receipt of the analyses if the material passes the treatment standards, it may be placed into the excavation. 

Otherwise it must be crushed and retreated until lt passes the treatment standards. 

Depending on the actual solidification process used, solidification may produce a solid block of waste 

material with high structural integrity (referred to as a mondlth)‘or it may produce a soil-like product by 

‘microencapsulating’ the waste particles. The contaminants do not necessarily interact chemically with the 

solidification reagents (typically cement/lime) but are primarily mechanically locked wlthin the solidlfied 

matrtx. In many cases, a monolith is not the end product of the sdMlflcation process: however, after 

placement, the materials may continue to cure into a facsimile of a mondith. Most solidification processes 

employed are proprietary systems which involve the addition of absorbents and solidifying agents to a 
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waste. The type of solidification systems that will be considered for the remediation of Building 31 include 

cement/pozzolan-based processes. Cement/pozzdan-based processes use Portland cement and/or other 

pozzolanic materials, such as fly ash, kiln dust, and soluble silicates, to produced a sdidlfied and/or 

stabilized product. 

3.4 ALTERNATIVE 4-EXCAVATION, OFFSITE SOUDIFICATION, AND OFFSITE DISPOSAL 

The purpose of sdidification is to immobilize the contaminants, minimize the potential for leaching, and/or 

detoxify the materials. Off&e treatment and disposal will eliminate all hazards associated wlth migration and 

contact at the site. The Land Disposal Restrictions (LDRs) require the treatment of all lead contaminated 

soils having TCLP values equal to or greater than 5 mg/L For the extent of soil to be excavated and hauled 

off site (see Figure B-5). 

This alternative will consist of excavation of defined areas of lead contamination (greater than 500 ppm) and 

hauling off site to a treatment/disposal facility where sdidlfication will be performed. Fdlowing excavation 

clean fill will be placed and compacted to original subgrade. 

No specialized equipment will be necessary for the performance of this alternative other than those normally 

associated with hazardous waste work (i.e., decontamination stations, personal protective equipment.) 

Treatment facilities exist which could accept the waste for treatment (sdidlfication) and landfill disposal. 
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4.0 ANALYSIS OF REMOVAL ACTION ALTERNATIVES 

Analysis of the four removal action alternatives with regard to effectiveness, implementability, and cost are 

presented in this section of the report. 

0 Effectiveness is the ability of the alternative to reduce the risks of the site and includes: 

Protectiveness. Protectiveness lndudes protecting the community and workers 

during the removal action, threat reduction and potential exposure to remaining 

risks, time until protection is achieved, compliance wfth ARARs and other crtteria, 

environmental impacts (overall protection of human heafth and the environment), 

and long-term reliablflty for providing continued protection. 

l lmplementabillty is the ability of the alternative to be carried out at the site and includes: 

Technical Feasibility. The ablllty to physically implement the alternative as 

designed and in a manner that complies wlth the removal action objectives. 

Availability. The availability of equipment, material, personnel, and facilities to 

implement the alternative, and provide any necessary post-removal site control. 

0 Costs. Only construction costs associated wlth the alternatives have been induded.. No 

future sampling, monitoring, or engineering costs have been included. Appendix C contains 

calculations and cost estimates for the alternatives. 

Costs which are common to all of the alternatives include: 

- Dismantling, deaning, disposal, and replacement of the existing concrete floor 
- Health and safety 

- Environmental air sampling 

Provision of decontamination facilities and decontamination services 

R49+934 B-14 



4.1 ALTERNATWE 1 - CONCRETE CAP 

Effectiveness: Under this alternative no removal of contaminants would occur, but placement of the cap 

would reduce migration due to infiltration and will eliminate the risk associated with direct contact and 

inhalation by humans. A concrete cap would provide long-term reliability for providing continued protection 

against direct contact by humans. This alternative would not meet the ATSDR cleanup level for lead in soil 

of 500 to 1,000 mg/kg, which is a To Be Considered (TBC), commonly applied by U.S. EPA at CERClA 

sites. Nor would this alternative prevent the possible migration of the lead contamination by the fluctuation 

ofthe groundwater and tidal flow under the cap.. The groundwater currently exceeds the MCLs for lead and 

several other inorganics at Building 31. Protection from this alternative would be achieved within 1 month 

following start of construction. 

During placement of the cap, some fugitive emissions may be generated, but these could be easily 

controlled, by implementing standard dust control measures, such as keeping the soil moist. 

Implementability: This alternative is technically feasible and can be readily implemented. The equipment 

necessary for performance of this work would be standard equipment normally available at construction 

companies. 

Following completion of the concrete cap, long-term monitoring of cap integrity and the groundwater would 

be necessary. Institutional controls, such as land use or deed restrictions, would be required to prevent 

interference with cap integrity. 

m: The estimated construction cost for this alternative is $436453. The estimated amount of concrete 

needed is 229 cubic yards. 

4.2 ALlERNAllVE 2 - CONlAINMENl/INSIllJ JET GROlJTlNG AND 

OFFSITE SOLlDlFlCATlON 

Effectiveness: Under this alternative removal of contaminants would not occur, except at those select areas 

where existing utlfitii are to remain. Construction of the containment vault would prevent migration and 

eliminate the risk associated with contact with contaminated soils by humans. This alternative would prevent 

migration of the contaminated soil from both infiltration and fluctuation of the groundwater under the cap. 

The alternative would also be protective of the environment, but it would not meet the TBC for the removal 
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of lead from soil in concentrations greater than 500 to 1,660 mg/kg (except at those select locations where 

existing utilities are to remain). Protection from this alternative would be achieved within 2 months following 

start of construction. 

During construction of the containment vault, some fugitive emissions would be generated, but these could 

be easily controlled by implementing standard control measures. 

Imctlementability: This alternative is technically feasible and can. be implemented. The equipment 

necessary for performance of this work would be standard except for the jet grouting drill blt. The drilling 

bit is available and could be procured. Implementation of this alternative will require disposal of waste soils 

and grout which are displaced during construction. 

While equipment is available which will work in dose quarters, construction of the vault will require more 

caution due to the number of footlngs, piles, and underground utllfties whiih wfll be encountered. 

Fdlowing completion of the containment system, long-term monitoring of the cap and groundwater would 

be necessary. Institutional controls, such as land use or deed restrfctions, would be required to protect the 

integrity of the containment vault. 

m: The estimated construction cost for this alternative is $1261,576. The estimated amount soil which 

must be grouted to construct the vauft is 766 yds3, the estimated amount of waste generated by the grouting 

process is 560 yds3 and the estimated amount of soil to be treated off site is 466 yds3. 

- 4.3 ALlERNAllVE 3 - EXCAVATION, ONSITE AND OFFSllE SOLlDlflCAllON 

Effectiveness: Under this alternative no removal of contaminants would occur, except at those selected 

areas where existing utilities are to remain. Sdldffication of the contaminated soils would reduce migration 

and reduce the risk associated with direct contact by humans because the contamination would be bound 

in the soil/cement matrix. This alternative would prevent migration of the contaminated soil from both 

inflltration and Ructuation of the groundwater under the cap. The alternathre would prevent human contact 

wlth the contaminants and be protective of the environment, but lt would not meet the TBC for the removal 

of lead from soil in concentrations greater than 666 to 1 ,ooO mg/kg, except at those select locations where 

existing utilftiis are to remain. Protection from this alternative would be achieved within 3 months following 

start of construction. 
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During sdidffication of the lead contaminated soil, fugitive emissions may be generated, but these could be 

contrdled by implementing standard construction control measures. 

lmplementablllty This alternative is implementable. It will require mobilization of mixing equipment which 

is not unusual and can be obtained by local construction companies. It will require a staging area where 

material can be stockpiled prior to mixing and backfilling in the open excavation. It will also require 

underpinning or shoring to protect the integrity of the building at those areas where the depth of remediation 

is deeper than building footings. 

While equipment is available which will work in dose quarters, stabilization would require more caution due 

to the number of footings, piles, and underground utilities which will be encountered. 

Following completion of the onslte solidification, long-term monitoring of the groundwater would be 

necessary.. Institutional contrds, such as land use or deed restrictions, would be required to protect the 

integrity of the stabilized soil. 

m: The estimated construction cost for thii alternative is $1 ,011 ,172. The estimated amount so5 which 

must be solidified on site is 974 yds3 and the estimated amount of soil which must be sdidifii off slte is 

460 yds3. 

4.4 ALTERNATIVE 4 - EXCAVATION, OFFSITE SOLlDlFlCATlON AND OFFSITE DISPOSAL 

Effectiveness: This alternative would be effective in completely removing the lead-contaminated soils 

(greater than 500 ppm) from in and around Building 31. Once excavation is complete, risks associated with 

migration and direct contact would be minimal. Because of the groundwater fluctuation (due to the tidal 

influence of the Thames River), lt is possible that the rising groundwater could recontaminate the clean soil 

placed as backfill. This alternative would comply with the TBC for the removal of lead from soil in 

concentrations greater than 500 to 1,000 mg/kg. This alternative would prevent the migration of additional 

contamination to the groundwater. Protection from this alternative would be achieved wlthin 3 months 

fdlowing start of construction. 

During excavation of the lead-contaminated soil, fugitive emissions may be generated, but these could be 

contrdled through standard construction dust control measures. 
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Im~lementability: This alternative is readily implementable. The wastes generated from the excavation of 

the contaminated soils would be transported offsiie to a treatment/disposal facility. 

Wh,ile equipment is available which will work in dose quarters, excavation will require more caution due to 

the number of footings and underground utilities which will be encountered. Also, due to the depth of 

excavation near some of the foundations sheet piling or underpinning will be necessary to protect the 

structural integrity of the building. 

Fdlowing completion of the excavation and off&e solidffication, long-term monitoring and institutional 

controls would not be necessary since the contaminated soil had been removed. 

&g@: The estimated construction cost for this alternative is $1,983,302. The estimated amount soil which 

must be transported to the disposal facility is 1,434 yds3. 
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5.0 COMPARATIVE ANALYSIS 

Table 5-1 compares the effectiveness, implementability, and cost of the four alternatives which are presented 

b&W: 

0 Attematlve 1, Concrete Capping, while readily available and implementable, does not 

provide an acceptable long-term threat reduction for migration of the contaminants to the 

groundwater since the groundwater table can contact contaminated soil underneath the 

cap. This alternative is the least expensive of the alternatives. 

0 Alternative 2, Containment/lnsitu Jet Grouting and Offsite Solidification, provides the 

next level of assurance against migration and elimination of the threat of human contact. 

However, due to the tidal nature of the area to be remediated, migration of the 

contamination may occur in the future ff the containment vault is breached. 

0 Altematlve 3, Excavation, Onsite and Offslte Solidification, is effective at eliminating the 

risk invdved with direct contact by humans. In addition, the risk of migration of the 

contamination is potentially eliminated through the chemical/physical binding of the 

contamination in the soil/cement matrix. This alternative is more costly than Afternative 1, 

but is less expensive than Alternatives 2 and 4, and is cost effective for the addltional 

protection lt provides to the groundwater. 

0 Alternative 4, Excavation, Offslte Solidification, and Offslte Disposal, is the most 

effective at eliminating the risks involved with direct contact by humans and migration of 

the contamination. However, because of the groundwater fluctuation (due to the tidal 

influence of the Thames River), it is possible that the rising groundwater could 

recontaminate the clean soils used for backfill. This alternative is the most expensive of the 

alternatives. 
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TABLE 51 

COMPARISON OF ALTERNATIVES - BUllDING 31 
NAVAL SUBMARINE BASE - NEW LONqON 

GROTON. CONNECTICUT 

Alternative Eff ecthreness lmpiementabRity cost 

LUtemative 1: Concrete Cap l Protection: Workers may be 
exposed to minimal amounts of dust 
emissions during construction. 

Long-term reliability is very high 

l Feadbility: Readily 
implementable and technlcally 
feasible uttllttng standard 
construction equipment. 

wls,453 

due to the amount of construction 
experience wtth concrete slabs. 

l Threat Reduction: The threat of human l Availability: All equipment and 
contact will be eliminated while the personnel necessary should be avall- 
cap lo in place. able locally due to the standard nature 

of the work. 
The threat of migration due to inffltra- 
tion will be reduced. The threat of 
mlgratlon by tfdal action will remain 
because the contamination will not be 
removed: 

l ARAk Does not meet the ATDSR l Controls: lnstltutlonal controls such as 
cleanup levels for lead. Land Dfsposal land use or deed restrlctlons, along 
Resfrlctlonr do not apply because wftfr long-term groundwater and cap 
material Is not removed from the monitoring will be necessary. 
ground (Le., no placement is 
occurring). Further degradatlon of the 
groundwater, which Is regulated under 
the SDWA may occur. 

l Time: Protection will be achieve within 
1 month of tfte start of construction. 
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COMPARISON OF ALTERNATIVES - BUILDING 31 
NAVAL SUBMARINE BASE - NEW LONDON 
GROTON, CONNECTlCUT 
PAGE TWO 

Alternative Effecthreness lmplementablllty cost 

Alternative 2: Containment/fndtu Jet 
Grouting and Offsite SoHdHkaHon 

l Protection: Workers will be exposed l Feasfbility: Readily implementable $1251,576 
to mlnimal amounts of dust emtsslons and teohnkally feasible utilizing 
during constructlon. standard construction equipment. 

Long-term reliability is uncertain due The grouting bit may be used with 
to the llmited amount of experience standard equipment, but may not be 
with this technique. available locally. 

l Threat Reduction: The threat of human l Availabllity: Most equlpment and 
contact will be eliminated. personnel necessary should be 

avallable locally . 
The threat of migration due to inftltra- 
tlon will be reduced. The threat of 
migration by tidal action will be 
eliminated while the containment is 
Intact (the vault integrity Is not 
breached). However, the 
contamination will remafn. 

l ARAfTs: Does not meet the ATDSR l Controls: institutional controls such as 
cleanup level for lead. Land Disposal land use or deed restrlcttons, along 
Ftestrktfons would apply to the with long-term groundwater 
dgnlfkant volumes of waste soil monftoring will be necessary. 
displaced by this technology. No 
further degradation of the groundwater 
will occur. 

l Time: Protection will be achieve within 
2 months of the start of construction. 
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PAGE THREE 

Alternative Eff ectlveness Implementability cost 

Alternative 3: fZxcavation, On&e and 
Offsite Solidification 

l Protection: Workers may be exposed 0 Feaslbtlity: Readily tmplementable $1,011,172 
to dust emissions during construction and technically feasible utflirlng 
which will have to be controlled. standard construction equlpment. 

Long-term reliability fs expected to be 
good based on the limited amount of 
information and relatively recent use of 
the technique under controlled 
conditfons. 

l Threat Reduction: The threat of human l Avatlabllity: Most equipment and 
contact will be ellmlnated. personnel necessary should be 

available locally . 
The (hreat of migration due to Infiltra- 
tion will be reduced. The threat of 
migration by ttdal action will be 
reduced. 

l ARARs: Does not meet the ATDSR l Controls: lnstltutlonal controls such as 
cleanup Ievet for lead. Restrictions for land use or deed reatrlctlons, along 
Land Disposal Restrictions are with groundwater monltorlng wfll be 
satfsffed because the material Is neceaeary. 
rendered nonhazardous prior to 
backfilllng. No further degradation of 
the groundwater should occur. 

l Time: Protection will be achieve within 
3 months of the start of construction. 
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Alternative Eff ectlveness lmplementablllty cost 

Alternative 4: Excavation, Offsite l Protection: Workers may be exposed l Feasibility: Rsadily impiementable t1$33,302 
Stabilization, Offsite Disposal to dust emissions during construction and technically feasible utilitlng 

which will have to be controlled. standard construction equipment. 

Long-term reliability Is very high since 
contamination is removed from the 
site. 

l Threat Reduction: The threat of human l Avaiiabiifty: Equipment and personnel 
contact will be eliminated. necessary should be available locally. 

The threat of migration due to infiltra- 
tion will be eliminated. The threat of 
migration by tidal action will be 
reduced. Because of the tidal fiuc- 
tuations, it is possible that the rising 
groundwater could recontaminate the 
dean soil used for backffll. 

l ARAfk Meets the ATDSR cleanup l Controls: No Institutional controls 
level for lead. Restricttons for the such as land use or deed restrictions, 
Land Disposal Restrictions are will be necessary due to the removal 
satisfied because the material is of the contamination. 
remowd from the site for treatment 
and disposal. No further degradation 
of the groundwater will occur. 

l Time: Protection wlli be achieve within 
3 months of the slarl of construction. 



5.1 RECOMMENDED ALTERNATIVE 

Based on the comparison of alternatives, the recommended alternative is Alternative 3: Excavation, Onsite 

and Offsite Sdidikation. This alternative provides the best balance (with respect to the evaluation criteria) 

among the four alternatives considered for this Action Memorandum. See Section 5.0 (Proposed Actions 

and Estimated Costs) of the Action Memorandum for additional information on this alternative. 

R49-&934 8-24 



APPENDIX C 

CALCULATIONS AND COST ESTIMATES 

_..- .-- 



NAVAL SURMARINE BASE NEW LONDGN 
Croton, Connecticut 
CT0 112 
Concrete Cap 
Alternative 1 
Sheet 1 of 2 
(NSBN1121) 
3/31/93 

I tern 
______-__________---------------------- 

MOBILIZATION/DEHDBILItATION 
1) Office Trailer 
2) Construction Survey 
3) Portable Communication Equipment 
4) Equipment Hobllitation/Demobilisatlon 
5) Site Utilities 
6) Decontamination Trailer 
OI~CONTAMINATION FACILITY AND S~~RVICES 

:; 
3) 

:I 
61 
7) 

1) 

i; 

21 

J”; 

:; 

:; 
5) 

1) 
2) 

3) 

1) 

Laundry Service 
Truck Decon Area 
Decontamination Services 
Decon Water 
Personnel Decon Pad 
Clean Water Storage Tank 
Spent Rater Storage Tank 

DISMANTLING 
Floor Foundation Removal 
Floor Foundation Demolition - 6” 
Railroad Track Removal 

DEBRIS DECGNTAMINATION/DISPGSAL 
Concrete Debris Decontamination 
Concrete Debris Loading 
Concrete Debris Hauling 
Concrete Debris Disposal 

CONCRETE CAP 
Grading 
Proof roll ing 
Aggregate - 4” 
Concrete Cap - 6” 
Grouting Pipes 

SITE RESTORATION 
Curbing 
Topsoil - 6” 
a) Place & Spread 
Revegetatlon 

AIR MONITORING 
Air Monitoring 
a) Sampling Equipment - Pumps 
b) Sampling Equipment - Calibrator 
c) Sample Analysis 
d) Sample Shipping 

WY 
--- 

Unit 
---- 

.75 

2 

.75 

.75 

MO 
LS 

SETS 
LB 
Ho 
MO 

3 

.75 
25000 

WKS 
LS 
MO 

GAL 
Ls 

: 

56 
6006 

286 

CY 

ES 

207 
650 
207 

LS 
CY 
MI 
CY 

1372 SY 
1372 SY 
1372 BY 

229 CY 
560 LP 

50 
10 
10 
.5 

LF 
CY 
CY 

2 KITS 
1 

Unit Cost Total Cost Total 
-_____________---_-_------------- ---_____----------------------- Direct _____--__________- 

Sub. Mat. Labor Equip. . Sub. Hat .. Labor Equip. cost Comments 
__-------____-------------------- ---------------------------------------- _----------------_ 

500.00 
5000.00 
1500.00 

10000.00 
4000.00 
1500.00 

250.00 

1200.00 
.20 

5.00 
50.00 

1.50 

4100.00 
1100.00 

30.00 
40.00 

2000.00 500.00 

1000.00 100.00 
1000.00 100.00 
1000.00 100.00 

7.04 
6.40 

16.60 

100.00 

10.80 439 605 1044 
1.17 36919 7027 45946 
3.60 4740 1030 5777 

2500.00 1500.00 
.92 1.30 

1.34 2.10 
.6R 1.22 

2.90 .42 .I4 
70.00 125.00 5.00 

3.00 3.06 ml0 
12.00 5.40 14.86 

1.26 1.14 
75.00 24.00 20.00 

500.00 

375 
5000 
3000 

10000 
3000 
1125 

750 

900 
5000 

2000 

1000 
1000 
1000 

500 

100 
100 
100 

2500 1500 
190 269 

3250 
10350 

040 

8200 
1100 

900 
1200 

3979 
16030 

150 
120 

38 

1838 2981 
933 1614 
576 741 

26625 1145 

153 5 308 
54 149 323 
13 11 24 
12 10 60 

500 

100 

375 
5000 
3000 

10000 
3000 
1125 

750 
3000 

900 
5000 
1200 
1100 IO00 Gallon 
1100 1000 Gallon 

4000 
460 

3250 13 Tr. 9 50 ri. 
10350 Local Landfill 

4720 
2601 
5296 

45600 
040 

Place & Compact 

Concrete 

6200 
1100 

900 2 samples/Day 
1200 

__-------____--_________________________--- 
54990 25316 79800 17646 177753 



NAVAL SUBMARINE BASE NEW LONDON 
Qroton, Connecticut 
CT0 112 
Concrete Cap 
Alternative 1 
Sheet 2 of 2 
(NSBN1121) 
3/31/93 

Unit Cost Total Coet Total 

I tea 
__________________--------------------- 
PAGE 1 TOTAL 

____________-___----------------- ------------------------------- Direct ___---_----------- 

Qty Unit Sub. Mat. Labor Equip. Sub. Hat. Labor Equip. Coet Comments 
. _-- ---- --_-________--------------------- ____-_____------------------------------ ------------------ 

54990 25316 79600 17646 177753 

Burden C 30% of Labor Coat 23940 23940 
Labor 6 15X of Labor Cost 11970 11970 
Uaterial a 10% of Haterial Coat 2532 2532 
S&Contract B 10X of Sub. Coat 5499 5499 

total Direct Coat 

Indirects G 75X of Total Dltect Labor Cost 
Profit @ 10% of Total Direct Coat 

60409 27848 115710 17646 221694 

86763 86783 
22169 

Health & Safety Honitoring a 10% 

Total Field Coat 

Contingency 6 20% of Total Field Cost 

TOTAL COST THIS PAGE 

330646 
33065 

--------- 
363710 

72742 
_-__-___- 

436453 



NAVAL SUBMARINE BASE NEW LONDON 
Groton, Connecticut 
CT0 112 
Containment, lnsitu Jet Grouting & Offsite Solidification 
Alternative 2 
Sheet 1 of 2 
fNSB1122a) 
4/5/93 

1 tern 
____________-_______------------------- 

HOBILIZATION/DEMOBILIZATION 
1) Office Trailer 
2) Construction Survey 
3) Portable Communication Equipment 
4) Equipment Mobilization/Demobilization 
5) Site Utilities 
6) Decontamination Trailer 
DECONTAMINATION FACILITIES AND SERVICES 
1) 
2) 
3) 

:; 
6) 
7) 

1) 
2) 
3) 

iI 
31 
4) 

:; 
3) 

:; 

21 

1) 

i; 
4) 

:; 
31 
4) 
5) 

Laundry Service 
Truck Decon Pad 
Decontamination Services 
Decon Water 
Personnel Decon Pad 
Clean Water Storage Tank 
Spent Water Storage Tank 

DISMANTLING 
Floor Foundation Removal 
Floor Foundation Demolition - 6” 
Railroad Track Removal 

DEBRIS DECONTARINATION/DISPOSAL 
Concrete Debris Decontamination 
Concrete Debris Loading 
Concrete Debris Hauling 
Concrete Debris Disposal 

OFFSITE SOLIDIFICATION/DISPOSAL 
Utility Piping Temporary Support 
Excavate Contaminated Soil 
Hauling Contaminated Soil 
Solidification/Landfill Disposal 
Clean Backfill 
a) Place, Spread 6 Compact 

CONTAINMENT/JET GROUTING 
Containment/Jet Grouting 
Generated Waste 
a) Hauling 
b) Disposal 

UTILITY RELOCATION 
Removal Existing Water Line - 4” 
Relocated Water Line - 4” 
Pipe Hot Tap 
Relocated Sanitary Sewer 
a) 4" 
b) 6” 
c) Manhole 
d) Excavation, Backfill, Compaction 
e) Pipe Bedding 

CONCRETE FLOOR 
Grading 
Proofrolling 
Aggregate - 4” 
Concrete Cap - 6” 
Grouting Pipes 

ety Unit 
--- _--_ 

1.5 MO 
LS 

2 SETS 
LS 

1.5 HO 
1.5 MO 

6 WKS 
LS 

1.5 MO 
35000 GAL 

LS 
1 
1 

Unit Cost Total Coat Total 
-------------L------------------- ---_____-------_--------------- Direct ------------_-___- 

Sub. Mat. Labor Equip. Sub. Mat. Labor Equip. cost Comments 
_------___-__---_________________ --__------------------------------------ _-_-_---_--_______ 

500.00 
5000.00 
1500.00 

25000.00 
4000.00 
1500.00 

250.00 

1200.00 
.20 

2000.00 500.00 

60:: SF CY 

286 LF 

LS 
207 CY 
650 MI 
207 CY 

LS 
460 CY 

1400 MI 
687 TON 
460 CY 
460 CY 

798 CY 

1300 MI 
559 TON 

145 LF 
90 LF 

2 

1000.00 100.00 
1000.00 100.00 
1000.00 100.00 

7.04 
6.48 

16.60 

2500.00 
.92 

5.00 3250 
50.00 10350 

7000.00 7000.00 7000 7000 
8.00 11.00 3680 5060 

5.00 1000 
425.00 291975 

4.00 2.70 7.43 1840 1242 3418 
.04 2.67 386 1228 

100.00 

5.00 
50.00 

3.00 435 435 
7.35 3.41 662 307 968 

300.00 500.00 600 1000 1600 

90 LF 4.95 8.65 
60 LF 8.15 10.05 

3 920.00 845.00 
150 LF .75 
150 LF 1.12 1.55 

1372 SY 
1372 SY 
1372 SY 

229 CY 
560 LF 1.50 

1.34 2.10 
.68 1.22 

2.90 .42 .54 
70.00 125.00 5.00 

500.00 

100.00 

10.80 
1.17 
3.60 

1500.00 
1.30 

6.40 

750 
5000 
3000 

25000 
6000 
2250 

1500 

1800 
7000 

750 
5000 
3000 

25000 
6000 
2250 

2000 500 500 

1000 100 
1000 100 
1000 100 

439 
38919 

4740 

2500 
190 

1500 
3000 
1800 
7000 

100 1200 
1100 
1100 

1000 Gallon 
1000 Gallon 

605 
7027 
1030 

1500 
269 

1044 
45946 

5717 

4000 
460 

3250 
10350 

13 Tr. 9 50 pi. 
Local Landfill 

14000 
a740 
7000 

291975 
6500 
1615 

28 Tr. C 50 d. 

79800 79800 

6500 6500 26 Tr. C 50 d. 
27950 27950 Local Landf i 11 

446 779 
409 603 

2760 2535 

1224 
1092 
5295 
1073 

401 

040 

113 
168 233 

1838 2881 
933 1674 

3979 576 741 
16030 28625 1145 

960 

4720 
2607 
5296 

45800 
640 

Place b Compact 



NAVAL SUBMARINE BASE NEW LONDON 
Grotou, Connecticut 
CT0 112 
Containment, lnsitu Jet Grouting & Offsite Solidification 
Alternative 2 
Sheet 2 of 2 
(NSB1122a) Unit Cost 
4/5/93 --------------------------------- 

I tea ety Unit Sub. Rat. Labor Equip. 
________-_-____--_--------------------- -_- ---- __-________-_-___________________ 

SITE RESTORATION 
1) Curbing 50 LF 3.00 3.06 .lO 
2) Topsoil - 6” 10 CY 12.00 5.40 14.86 

a) Place & Spread 10 CY 1.26 1.14 
3) Revegetation .5 MSF 75.00 24.00 20.00 
4 ) Paving 3100 SF 2.70 

AIR MONITORING 
1) Air Monitoring 

a) Sampling Equipment- Pwps 2 KITS 4100.00 
b) Sampling Equipment - Calibrator 1 1100.00 
c) Sample Analysis 60 30.00 
d) Sample Shipping 60 40.00 

--_------------------------------------ 

Burden 6 30% of Labor Cost 29434 29434 
Labor 6 15X of Labor Cost 14717 14717 
Material e 10% of Material Cost 3216 3216 
SubContract 9 10% of Sub. Cost 50184 50184 

Total Direct Cost 552019 35376 142262 35312 764970 

106691 106697 
76497 

--------- 

948164 
94816 

--------- 

1042980 

Indirects R 75% of Total Direct Labor Cost 
Profit 6 10% of Total Direct Coat 

Health & Safety Uonitoring 6 10% 

Total Field Cost 

Contingency 6 20% of Total Field Cost 

TOTAL COST THIS PAGE 

Total Cost Total 
------------------------------- Direct __________---_____ 

Sub. Mat. Labor Equip. cost Comments 
------------------__-------------------- -_---------------- 

150 . 153 5 308 Concrete 
54 149 203 
13 11 24 

38 12 10 60 
8370 8370 

8200 8200 
1100 1100 
1600 1800 2 Samples/Day 
2400 2400 

------_------------_----------------------- 

501835 32160 98112 35312 667420 

208596 
--------- 

1251576 



NAVAL SUBMARINE BASE NEW LONDON 
Croton, Connecticut 
CT0 112 
Excavation, Onsite & Offsite Solidifiaction 
Alternative 3 
Sheet 1 of 2 
(NSB1122b) 
4/5/93 

1 tern 
-------------_-_----------------------- 

MOBILIZATION/DEMOBILIZATION 
1) Office Trailer 
2) Construction Survey 
3) Portable Communication Equipment 
4) Equipment Mobilisation/Demobilization 
5) Site Utilities 
6) Decontamination Trailer 
DECONTAMINATION FACILITIES AND SERVICES 
1) 
21 
31 
4) 
5) 
6) 
7) 

1) 
2) 
31 

:; 
3) 
41 

1) 
2) 
3) 

:I 

:I 
5) 

:I 
3) 

Laundry Service 
Truck Decon Pad 
Decontamination Services 
Decon Water 
Personnel Decon Pad 
Clean Water Storage Tank 
Spent Water Storage Tank 

DISMANTLING 
Floor Foundation Removal 
Floor Foundation Demolition - 6” 
Railroad Track Removal 

DEBRIS DECONTAMINATION/DISFCSAL 
Concrete Debris Decontamination 
Concrete Debris Loading 
Concrete Debris Hauling 
Concrete Debris Disposal 

ONSITE SOLIDIFlCATION 
Onsite Solidification 
Sheet Piling 
Grouting Pipes 

OFFSITE SOLIDIFICATION/DISPOSAL 
Utility Piping Temporary Support 
Excavate Contaminated Soil 
Hauling Contaminated Soil 
Solidification/Landfill DiBpOBd 

Clean Backfill 
a) Place, Spread & Compact 

UTILITY RELOCATION 
Removal Existing Water Line - 4” 
Relocated Water Line - 4” 
Pipe Hot Tap 

4) Relocated Sanitary Sewer 
a) 4" 
b) 6” 
cl Manhole 
d) Excavation, Backfill, Compaction 
e) Pipe Bedding 

WY 
--- 

Unit 
---- 

2 

2 

: 

no 500.00 
LS 5000.00 

SETS 1500.00 
LS 25000.00 
Ho 4000.00 
no 1500.00 

0 

2 
35000 

MS 
LS 
MO 

GAL 
LS 

1 
1 

56 CY 
6006 SF 

266 LF 

207 
650 
207 

LS 
CY 
WI 
cy 

CY 50.00 48700 
SF 14.00 6720 
LF 2.00 400 

460 
1400 

667 
460 
460 

145 
90 

2 

90 
60 

3 
150 
150 

Unit Cost Total Cost Total 
--------------------------------- --____----_-------------------- * Direct ---------------___ 

Sub. Mat. Labor Equip. Sub. Mat. Labor Equip. COBt Comments 
---------__---------------------- -----_---------------------------------- --_--_-----_-_____ 

250.00 
2000.00 500.00 500.00 

1200.00 
.20 

1000.00 100.00 100.00 
1000.00 100.00 
1000.00 100.00 

5.00 
50.00 

7.84 lo.80 
6.48 1.17 

16.60 3.60 

2500.00 1500.00 
.92 1.30 

LS 7000.00 7000.00 
CY 0.00 11.00 
MI 5.00 

TON 425.00 
CY 4.00 2.70 7.43 
CY .04 2.67 

LF 
LF 

LF 
LF 

LF 
LF 

3.00 
7.35 3.41 

300.00 500.00 

4.95 8.65 
0.15 10.05 

920.00 645.00 
.75 6.40 

1.12 1.55 

5000 
3000 

25000 
0000 
3000 

2000 

2400 
7000 

3250 
10350 

7000 
291975 

2000 

1000 
1000 
1000 

1840 

662 
600 

446 
409 

2760 

166 

500 500 

100 
100 
100 

439 
38919 

4740 

2500 
190 

100 

605 
7027 
1030 

1500 
269 

2000 
3000 
2400 
7000 
1200 
1100 1000 Gallon 
1100 1000 Gallon 

1044 
45946 

5777 

4000 
460 

3250 13 Tr. C 50 pi. 
10350 Local Landfill 

48700 
6720 

400 

7000 7000 
3660 5060 

1242 3418 
366 1228 

14000 
a740 
7000 

291975 
6500 
1615 

435 435 
307 960 

1000 1600 

779 
603 

2535 
113 
233 

960 

1224 
1092 
5295 
1073 
401 

1000 
5000 
3000 

25000 
a000 
3000 



NAVAL SUBMARINE BASE NEW LONDON 
Oroton, Connecticut 
CT0 112 
Excavation, Cnsite & Offsite Solidifiaction 
Alternative 3 
Sheet 2 of 2 
(NSB1122b) 
4/5/93 

I tern 
r___--_---_-_______-------------------- 

SITE RESTCRATION 
1) Curbing 
2) Topsoil - 6” 

a) Place & Spread 
3) Revegetation 
4) Paving 

AIR MUNITCRINO 
1) Air Monitoring 

a) Sampling Equipment - Pumps 
b) Sampling Equipment - Calibrator 
c) Analysis 
d) Shipping 

_____---------------------------------- 

Burden C 30% of Labor Cost 
Labor R 15% of Labor Cost 
Material R 10% of Material Cost 
S&Contract 4!J 10% of Sub. Cost 

Total Direct Cost 

Indirects 9 75% of Total Direct Labor Cost 
Profit R 10X of Total Direct Coat 

Health & Safety Monitoring 9 10% 

Total Field Cost 

Contingency b 20X of Total Field Cost 

TOTAL COST THIS PAOE 

WY 
--- 

50 

:: 
.5 

3100 

2 
1 

.80 
a0 

Unit 

LP 3.00 3.06 .lO 
CY 12.00 5.40 14.86 
CY 1.26 1.14 

NSF 75.00 24.00 20.00 
SF 2.70 

KITS 

Unit Cost Total Cost Total 
_-____---_________--------------- --------------_-___------------ Direct ------------------ 

Sub. Mat. Labor Equip. Sub. Mat. Labor Equip. coet Comments 
_____--_____________------------- ---------------------------------------- ------------------ 

4100.00 
1100.00 

30.00 
40.00 

8370 

150 

38 

153 5 
54 149 
13 11 
12 10 

308 
203 

24 
60 

a370 

Concrete 

8200 8200 
1100 1100 
2400 2400 2 Saaples/Day 
3200 3200 

------------------------------------------- 
448065 12152 66139 28872 555227 

19642 19842 
9921 9921 

1215 1215 
44807 44007 

--------------------__________^_________--- 
492072 13367 95902 28872 631012 

71927 71927 
63101 

--------- 

766039 
76604 

--v-----w 
042643 

168529 
--------- 

1011172 



NAVAL SUBMARINE BASr NEW LONDON 
Croton, Connecticut 
CT0 112 
Excavation, Offsite Solidification, Offsite Disposal 

Alternative 4 
Sheet 1 of 2 
iNSBN1123) 
3/31/93 

I tern 
_____-_________----_------------------- 

MOBlLI2ATION/DEMOBlLItATlON 
1) Office Trailer 
2) Construction Survey 
3) Portable Comwnication Equipment 
4) Equipment Mobilization/Demobilization 
5) Site Utilities 
6) Decontamination Trailer 
DECONTAMINATION FACILITIES AND SERVICES 
I) Laundry Service 
2) Truck Decon Pad 
3) Decontamination Services 
4) Decon Water 
51 I Personnel Decon Pad 
6) Clean Water Storage Tank 
7) Spent Water Storage Tank 

;I 
DISMANTLINQ 

Floor Foundation Removal 

:I 
Floor Foundation Demolition - 6” 
Railroad Track Removal 

DEBRIS DECDNTAMINATION/DISPDSAL 
1) Concrete Debris Decontamination 

“31 
Concrete Debris Loading 
Concrete Debris Hauling 

4) Concrete Debris Disposal 
OFFSITE SOLIDIFICATION/DISPDSAL 

:,’ 
Sheet Piling 
Utility Piping Temporary Support 

3) Excavate Contaminated Soil 
4) Hauling Contaminated Soil 
5) Solidification/Landfill Disposal 
61 Grouting Pipes 

SITE RESTORATION 
1) Clean Backfill 

a) Place, Spread 4 Compact 
2) Curbing 
3) Topsoil - 6” 

a) Place & Spread 
4) Revegetation 

AIR MONITORING 
1) Air Uonitoring 

a) Sampling Equipment - Pumps 
b) Sampling Equipment - Calibrator 
c) Sample Analyeis 
/ d) Sample Shipping 

_-------------------------------------- 

ety 
m-w 

Unit 
-e-m 

2 

2 

2 
2 

MO 
LS 

SETS 
LS 
HO 
MO 

8 

2 
35000 

WKS 
LS 
uo 

GAL 
LS 

1 
1 

56 CY 
6006 SF 

286 LF 

207 
650 
207 

Ls 
CY 
HI 
CY 

480 SF 
LS 

1434 CY 
4400 Ml 
2140 TON 

200 LF 

1434 CY 
1434 CY 

50 LF 
10 CY 
10 CY 
.5 WSF 

2 KITS 
1 

a0 
00 

Unit Cost Total Cost Total 
---_---_---___------------------- -_--_-_------------------------ * Direct ------------_-____ 

Sub. Mat. Labor Equip. Sub. Mat. Labor Equip. cost Comments 
-___--___-___-___---------------- ---------------------------------------- -----___---_______ 

500.00 
5000.00 
15OD.00 

30000.00 
4000.00 
1500.00 

250.00 

1200.00 
.20 

1000 
5000 
3000 

30000 
8000 
3000 

1000 
5000 
3000 

30000 
8000 
3000 

2000.00 500.00 500.00 

1000.00 100.00 100.00 
1000.00 100.00 
1000.00 100.00 

7.84 10.60 
6.48 1.17 

16.60 3.60 

2500.00 1500.00 
.92 1.30 

2400 
7000 

2000 500 

1000 100 
1000 100 
1000 100 

439 
38919 

4740 

2500 
190 

500 

100 

605 
7027 
1030 

1500 
269 

2000 
3000 
2400 
7000 
1200 
1100 1000 Gallon 
1100 1000 Gallon 

1044 
45946 

5777 

4000 
460 

5.00 3250 3250 13 Tr. C 50 mi. 
50.00 10350 10350 Local Landfill 

14.00 
7000.00 7000.00 

8.00 11.00 

6720 
7000 7000 

11472 15774 
5.00 22000 

425.00 909500 
2.00 400 

6720 
14000 
27246 
22000 88 Tr. C 50 q i. 

909500 
400 

4100.00 
1100.00 

30.00 
40.00 

4.00 2.70 7.43 
.04 2.67 

3.00 3.06 .lO 
12.00 5.40 14.86 

1.26 1.14 
75.00 24.00 20.00 

5736 

150 

38 

3872 
1205 

153 
54 
13 
12 

10655 
3829 

14: 
11 
10 

20262 
5033 

308 
203 

24 
60 

Concrete 

8200 
1100 
2400 
3200 

----------_---___--_____________________--- 
lo28520 10924 71376 48463 1159282 

a200 
1100 
2400 2 Samples/ Day 
3200 



NAVAL SUBMARINE BASE NEW LONDON 
Groton, Connecticut 
CT0 112 
Excavation, Offsite Solidification, Offsite Disposal 
Alternative 4 
Sheet 2 of 2 
(NSBN1123) 
3/31/93 

I tes 
-----------_--------------------------- 
PAGE 1 TOTAL 

Qty Unit 
--- ---- 

Burden 9 30% of Labor Cost 
Labor C 15% of Labor Cost 
Material C 10% of Material Cost 
S&Contract C 10% of Sub. Cost 

Total Direct Cost 

Indirects 9 75% of Total Direct Labor Cost 
Profit 6 10% of Total Direct Cost 

Health & Safety Monitoring C 10% 

Total Field Cost 

Contingency C 20% of Total Field Cost 

TOTAL CCST THIS PAGE 

Unit Cost Total Cost Total 
--------------------------------- ------------------------------- Direct ------------------ 

Sub. Mat. Labor Equip. Sub. Mat. Labor Equip. cost Comnents 
--------------------------------- ---------------------------------------- ------------------ 

iozB520 10924 71376 48463 1159282 

21413 21413 
10706 10706 

1092 1092 
102852 102852 

------------------------------------------- 

1131372 12016 103495 40463 1295346 

77621 77621 
129535 

---m----- 
1502502 

150250 
--------- 

1652752 

330550 
-------mm 

1983302 



CALCULATION WORKSHEET odnwa reclrta~w PAGE / OF ‘1 

CLIEN-T 

N aq Chw cp II z 
JOB NUMBER 7s 7j 

SUBJECT r- 
-~dd,‘+~ LI(~,$-&~ 

BASED ON DRAWING NUMBER 

CHECKED BY APPROVED BY DATE 
ST; 5. fl*.J c., (3/.x,) 





ACAD: 61 BO/LEAD.DWG W/09/93 KAC 
N- 

BUILDING NO. 78 

LEGEND , 

EXTENT DF 
CONCRETE CAP 

1 w-0’* 
I 

WIRE MESH 
REINFORCEMENT 

TYPICAL CONCRETE CAP 
SECTION 

0 20 

SCALE IN FEET 

ALTERNATIVE 1 - CONCRETE CAP 
BUILDING No. 31 

NAVAL SUBMARINE BASE - NEW LONDON 
GROTON, CT. 

FIGURE B- --_- . ..- 
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ACAD: 61 BD/LEAD.DWG 04/@9/93 KAC 

BUILDING NO. 78 

2 FEET DEPTH 6 FEET DEPTH 
TO INSIDE OF 
VAULT 

pl$O$SD$PTli 

TREATMENT 

Cl - CAST IRON P1PE FW - CPCw.4 YATCD . . . I ..--a ,.-,L,, 

VC - VITRIFIED CLAY PIPI E 

T- TILE 
CB - CATCH BASIN 

m - FLoof? DRAIN 
SA - SANITARY 

AND OFFSITE SOUDlFlCATlON 
BUILDING No. 31 

NAVAL SUBMARINE BASE - NEW LONDON 
GFIOTON. CT. 

ALL EXISTING UNUMGKUUNIJ 
PIPING WITHIN BUILDING 31 
TO BE GROUTED FULL AND 
LEFT IN PLACE. 
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ACAD: 61 BO/LEAD.DWC W/69/93 KAC 

BUILDING NO. 78 
/ 
/ I //////////////////////////////////////////////- - 1 T--- ----------------- - - -____ 

LEGEND 1 -I- 

.- _ _ - - - - -. - .- - - - - - - -. - - -. - - - - - - 
- - - _ - - - - - - - - - - - -. -..-..-..- - - - - - - _-_- I 

_ _ _ _ - - .- -. - - - .- -..- -. - - - - .- _ -. - - - - _ _ 
_ - _ _ - - - -.- - - - - - - - - - - -.- - -,- - - _ _ _ - - -. - .-. - - -. - - - .- - .-. - - .- ._ .- - - - _-_--_ I 

1 w-B’f 
---------------------------- 4 J 

2 FEET DEPTH NOTE: 
OF EXCAVATION ALL EXISTING UNDERGROUND PIPING WITHIN 

4 FEET DEPTH 
BUILDING 31 (OUTSIDE OF REMEDIATION AREA 

OF EXCAVATION 
TO BE GROUTED FULL AND LEFT IN PLACE. 

6 FEET DEPM 
0 20 4 

OF EXCAVATION 
- SCALE IN FEET 

_ _ _ _ - - - -. - - - - .-.. -..- .- .- - -. - - - -’ - - - - - 
-..- _ - - - - - - - - - - - - - - -.- -.- -.-.- - - - - 

7- L 

ALTERNATIVE 4 - EXCAVATION/OFFSITE SOLIDFICATION FIGUREB: 
BUILDING No. 31 

NAVAL SUBMARINE BASE - NEW LONDON 
GROTON, CT. 
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APPENDIX D 

SOIL BORING LOGS 



BORING LOG HALL-ONNUS- ] 
I 

PROJECT: Nsa- NCOd BORING NO.: SRO I 
PROJECT NO.: b\99 DATE: 2b5leu DRILLER:.- 
ELEVATION: FIELD GEOLOGIST: mT\ 
WATER LEVEL DATA : 

(Date, Time & Condioonr) 

MATERIAL 
UASSIRCATiON 

REMARKS -l-mm0 R\b 

ati I rwlL& HiW~ BORING Se-O\ 

. . -. v . 

l 588 Legma on eact PAGi.)OF.( 



BORING LOG l.lALLIBUM'ONNUS 1 
I _~~ 

PROJECT: NSa- NLoti BORING NO.: ,L 

PROJECTNO.: b\9e3 DATE: 2 I=!4 3 DRILLER: -fbs I 
ELEVATION: FIELD GEOLOGIST: Cnr~‘r\ c 
WATER LEVEL DATA : 
(Date, Time & Condiuonr) 

REMARKS 

I --- 
ERIAL OESCRIFTION’ MA 

s4MRl 
afcovtr~ ntoLom 

.sAMRl 

t t-r- 

CnAma oefi% 
- mam.RI coa-cK* 088ooc .- 

n4aon~ll 

UYRE 

NO. 

k nw 
MATERIAL 

ClASSlFlCATlON 

5-2 

REMARKS 

l See Leg8no on Bkck 

* 

BORING sF4o’L ‘1Iy 

PAGEe1OF - 



BORING LOG HALLIBURTONNUS ] 

PROJECT: NSO- NLOl4 

PROJECT NO.: b\9% 

ELEVATION: 

WATER LEVEL DATA : 
(Date, Time & Condiaons) 

BORING NO.: L 

DATE: z-25 -3 DRILLER:.-. 

FIELD GEOLOGIST: f .QUTl 

5-1 
320 

CLASSIFICATION 

REMARKS -tlz\P3D 
BORING - 

* 
PAGE.(OF,- 



PROJECT: NSB-NLOhl 

PROJECT NO.: b\9c3 
ELEVATION: 
WATER LEVEL DATA : 
(Date, Time & Candinons) 

BORING NO.: %%oy 

DATE: w%Is? DRILLER: TDS 

FIELD GEOLOGIST: 

BORING LOG HALL=NNUS 

REMARKS 
BORING % 

l See LeqwO on Back 

_. -- 

PAGE.ekOFI 



110, 

1 BORING LOG HALLIBURTONNUS 1 
I 

PROJECT: NSO- PJLOd BORING NO.: SD05 
PROJECT NO.: b\99 
ELEVATION : 

WATER LEVEL DATA : 

(Date, Time & ConditIonsI 

DATE: 2- 2541 DRILLER: TDS 

FIELD GEOLOGIST: UuT \ 

UASSJFICATION 

REMARKS WWOD sm v? 
BORING 5005 

., . 
PAGE ’ OF ’ 



BORING LOG 

PROJEO: NSB-NLObJ 

PROJECT NO.: b\9c3 

HLLIBURTONNUS 1 
, 

BORING NO. : 3mb 

DATE: 2-35-q3 DRILLER: -l-Ds 
-- 

ELEVATION: 
WATER LEVEL DATA : 
(Date, Time & Conditrons) 

FIELDGEOLOGIST: -1 
h 

ERIAL DESCRIPTION* 
1-l 

6a 
aa 

MATERIAL 
CIASSVKATION 

UUS 

I 

REMARKS 

REMARKS TR\?a~ sm \Irp - 5T-bfx Q 630 HR5 zlz5l93 
BORING a 

* See Legwm on Back 

. . - -_- 
& 

PAGE,-, 1 Of ’ 



PROJECT: t’JSB= N’,oti 

PROJECT NO.: b\99 
ELEVATION: 

WATER LEVEL DATA : 
(Date, Time & ConditIonsI 

BORING NO.: St307 
DATE: a-as-93 DRILLER;.- 

FIELD GEOLOGIST: >Nr \ 

9 

BORING LOG I'IALL-NNUS 

- 

SAYCU 

NO. 

A PIPI 

- 

S-1 

Ez 

5-i 

MAO 

5-3 

iii 

- 

- 

- 

- 

- 

t-0 

CUSSiflCATlON 

REMARKS TR\PoQ 5muQ 

” sPOO)rl - \40 u5 flfiwmfi2 . BORING 5607 
.- .-de b 

l See Lcgrno on Back 
PAGELOF \ 



BORING LOG HALLIBIJRTONNUS- 1 
1 

PROJECT: Ns@- r*Icoti 

PROJECT NO.: b\99 

ELEVATION: 

WATER LEVEL DATA : 
(Date, Time & Condittons) 

BORING NO.: !%!0R 

DATE: a- a4-w DRILLER:,-, I 
FIELD GEOLOGIST: CbU’I? 

T 

MATERIAL DESCRIPTION* kur 
uows YvrcI sa 

YYKt oem ‘SoI wcwM* “-oav MR 
*a ml 

ANCI 04 
Roe .sAMKl 

Ruti ‘-4 
urn 

,ZK, cozL 

am 

MATERIAL 

i%zis 
.cokoI CUSSlFlCAllON ‘Icf REMARKS 

UO. 

S-l 0.0’ ql Lkb VbwsE Emi! SILryStadb- SXE a is? kfkr \ 

l See Legena on Back 
PAGE 1 OFI 
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BORING LOG WIBURTONNUS 1 

PROJECT: blse- NLObJ BORING NO.: s;FsOq 
PROJECT NO.: bi99 DATE: 2-71.1-93 DRILLER: Tb 5 
ELEVATION : 

WATER LEVEL DATA : 
(Date, Time & Conditions) 

FIELD GEOLOGIST: Cf3 ?--I. 

UOWS 
SAYPU OWTH Tr 6’ on 

NO. Its.1 

Lnrr OR 
no0 

RuEl ‘-•’ 

I I MATERIAL DESCAIPI 

! _ 1 ! uo. ! 
REMARKS 

I 

==lzo F -. 

5-2 p; ‘*3/2.0 
IO 

'95. Y-0 6 

s-3 
5 ‘-2/2.0 



ELEVATION: FIELD GEOLOGIST: 5 ~XYfd-\ 
WATER LEVEL DATA : Y 

BORING LOG HALLIBURTONNUS ] 
1 

PROJECT: blsa- NLOhJ BORING NO.: eu 

PROJECT NO.: b\44 DATE: 2- 114 - 93 DRILLER: 7% 5 I 

(Dare, Time & Condmons) I , , I 
I I I I I MATERIAL DESCRIPTION* MATEMIL DESCRIPTION* IWI IWI 

KOWS sAMn1 66 
SAYPU 0tWM 6’ on a~covtw l’Tnoloev L 

MO. tkl ROD .Yunl 
CHAIIGI orElk. INSIW’ 

a a 

U- MATERIAL MATERIAL 
Anrc OR 

Rut.4 ‘-•’ 
UIIGl)c INI TZ. colon 

’ I 
on CLASSIFICATION CLASSIFICATION I I 

USCS USCS REMARKS REMARKS 
YAaoHeIS I 

NO. 
I 

5-l 0.0 
13 

10 ~lQ~2.0 S? 

e 

c . 

0 

4 I 

0 



i BORlNG LOG HALLIBURTONNUS 1 
I 4 

PROJECT: NSB-NLOfd BORING NO.: S6! \ 

PROJECT NO.: b\9c3 DATE: 2-a’i-93 DRILLER: 70’5 

ELEVATION: FIELDGEOLOGIST: S ‘=0-T\ 
WATER LEVEL DATA : 
(Date, Time & Conditmnr) 

CLASSlFlCAllON 



PROJh: Nsa- NL” d 
PROJECT NO.: b\99 
ELEVATION: 

WATER LEVEL DATA : 
(Date, Time IL. Condmons) 

BORING NO.: 5+ 

DATE: 2-aq-43 DRILLER:,-. 
I 

FIELD GEOLOGIST: -N 71 

7 

BORING LOG HALLIBUKTONNUS ] 
I 

. 

BORING m 

’ PAGE., OF ’ 



BORING LOG . WBURTONNUS 

PROJECT: NSm- tiLOlc) 

PROJECT NO.: b\99 

ELEVATION: 

WATER LEVEL DATA : 
(Date. Time & Condioonr) 

BORING NO.: %I 7 

DATE: 2-3?4-‘75 DRILLER: Tr?s 

FIELD GEOLOGIST: >tiT I 

REMARKS 

PAGE,-, ’ OF\ 



1 BORING LOG 

ELEVATION: 
WATER LEVEL DATA : 
(Date, Time & ConditIonsI 

FIELD GEOLOGIST: E- u uj 

T 

IAYCLI 

NO. 

rnPl 

i-2 

rT’ 
‘yxouM 

LE I I 
MATERIAL 

ClASUFlCAllON I I WCS 
ml=.. I m)Yc I 

I / PAGE OF,, 



111, 

1 

BORING LOG HALLIBURTONNUS _ - 
PROJECT: NS@-HI OId 

b\99 PROJECT NO.: 
ELEVATION: 

WATER LEVEL DATA : 
(Date, Time & Condittonr) 

BORING NO.: I;r/;r’/ s- 
.- 

DATE: A. 7 /7 /f3 DRILLER: /&r/ 1.1) I-?/i’ti k 

FIELD GEOLOGIST: 

AMP&l 

NO. 

b nrt 

H I 

. 

IV 

I ’ 

I. 

, 

BORING 
> ri /SC 

’ OF ’ PAGE- - 



PROJECT: NS@-NLOti 

PROJECT NO.: b\99 
ELEVATION: 

WATER LEVEL DATA : 
(Date, Time & ConditIonsI 

BORING NO.: >,!‘, /J 

DAn: :+f& 9 DRILLER: kb!/c’ctr\ ?+/2CC E< 

FIELD GEOLOGIST: ti. k 



PROJECT: b.JS@- NLObJ 

PROJECT NO.: b\9% 

ELEVATION: 

WATER LEVEL DATA : 
(Date. Time & Conditrons) 

I I 
I I 

BORING 
S/3/7 

/ 1 PAGE OF.- 



PROJECT: Nsa- Ntmoti 
PROJECT NO.: b\99 
ELEVATION: 
WATER LEVEL DATA : 
(Date, Time & Condioons) 

BORING NO.: 513 /15‘ 
DATE: a.l,cIo DRILLER: ;?hi!tiJr~ &I:C’C’ K 

FIELD GEOLOGIST: \/L‘;I,J;; 
I / 

T . 

I I 
WA Yvrcl I 1 MATERIAL DESCRIPTION* mm 

I 
I SAYKI Dcm I’ oa nKowea” P--4 SolI. I 

I 

I 

17 
aa 

MATERIAL 
CLASSIFICATION 

UUS REMARKS 

I I I I I I I 
I I I ( 

BORING LOG HtLLIBURTONNUS 1 
f - 



llYl 

1 BORING LOG HALLIMJRTONNUS 1 
I I 

PROJECT: NSO-Ncoti BORING NO.: s/? / f 

PROJECT NO.: b\99 DATE: Lf?L <I$ ‘5 DRILLER: !%Z,~ L‘, ,&c+crtf 

ELEVATION: FIELD GEOLOGIST: YL if&L; 

WATER LEVEL DATA : 1/ 

(Date, Time & ConditIonsI 

I 1 PAGE-OF- 



PROJECT: NSe-NLobl 

PROJECT NO.: bl99 
ELEVATION: 
WATER LEVEL DATA : 
(Date, Time & Condittonr) 

I 

BORING NO.: sa 2 0 

DATE: DRILLER: /3/2#- 41 Nrc 

FIELD GEOLOGIST: 

oaam J 
. ..-.--I 

I 

MATERIAL 
CUSSIFICATION 

1 u; 1 REMARKS 1 

I 

I 
c 

C 

c 
II 

I I 

I 

16.01 I I I 

BORING LOG EALLIBURTONNUS- 



,iY, 

1 BORING LOG HALLIBURTONNUS 1 
I i 

PROJECT: Nsa- r*1COd 

PROJECT NO.: bl9C3 OATE : a/z 49 3 
BORING NO.27: 

DRILLER: &#Z CT k 

ELEVATION: FIELD GEOLOGIST: youA c-3 

WATER LEVEL DATA : 
(Date, Time & Conditronr) 

CLASSIFICATION 

PAGE- ’ OF’ 



1 BORING LOG HALLIBURTONNUS 1 

PROJECT: Nsa- NLoti BORING NO.: sil? 2 

PROJECT NO.: b\%9 OATE : :1 /;r $19 3 DRILLER: f%/dd /)#I= K 

ELEVATION: FIELO GEOLOGIST: kwti 
WATER LEVEL DATA : 
(Date, Time & Condirlonr) - 

I I I I I MATRIAL DESCRIPTIC 

NO. 

sew.. .LAllON 
REMARKS 

1 MAalIwSS 1 I 

I H 

I PAGE,-,OF ! 



,,a, 

1 BORING LOG HALLIBURTONNUS 1 
I 1 

PROJECT: ?‘Js@- Nt.od BORING NO.: 54 23 
PROJECT NO.: b\93 DATE: 1/2dt 3 DRILLER: ‘?d d i‘j 
ELEVATION: FIELD GEOLOGIST: v CG,t& 

WATER LEVEL DATA : 1 

(Date, Time & CotMoons). 

BORING 213 23 

I PAGE,-, - OF ’ 



ELEVATION: 
WATER LEVEL DATA : 
(Date, Time & Condioonr) 

FIELD GEOLOGkT: yc;~#& 

MATERIAL 
ClASSlFlCATlON 

REMARKS 

I I I I 

. See crgena on 0ack PAGE- ! OF,?, 



BORING LOG ?WLIBURTONNUS I 
PROJECT: NSO-NLOd I BORING NO.: .22& ‘,‘/,‘:a se 

PROJECT NO.: b\%9 DATE: ‘:;:+$r. , DRILLER; &‘/=h) 
ELEVATION: 

WATER LEVEL DATA : 
(Date, Time & ConditIonsI 

FIELD GEOLOGIST: 
\ .‘~ 
/ ‘L., I’ ._ 

i 
w 

iAYcL1 

ma 

&NM REMARKS 
MATERIAL 

CLASSlFlCATlON 

-H ’ ’ ’ 
I 

PAGE ’ 0’ 



BORING LOG HALLMJKI'ONNUS . 

BORING NO.: .# s%’ 

DRILLER: ~~~.‘/‘J f, 
ELEVATION: 
WATER LEVEL DATA : 
(Date, Time & Conditronr) 

FIELD GEOLOGIST: 

G’ H 

l see Legend On Back 

& 

PAGi./,OF,/. 



BORING LOG HALLIBURTONNUS 1 
L 

PROJECT: NS8-NLO?4 BORING NO.: se 2 ? 

PROJECT NO.: b\99 DATE: a-aq-q% DRILLER: ,“~s ‘@ :“ a 

ELEVATION: FIELD GEOLOGIST: ‘foob_~ c, 
WATER LEVEL DATA : 
(Date, Time & Conditlonr) A& ” I -+. 

.ru ,GbA q i. : , l’ 

ClASS1FICATlON 

I H 

,‘I 

REMARKS ’ 



BORING LOG HALLIBURTONNUS 1 

PROJECT: Nsa- NLOd BORING NO.: s@ a8 

PROJECT NO.: b\94 DATE: Si2b(93 DRILLER: -f-b5 

ELEVATION : 

WATER LEVEL DATA : 
(Date, Time & Condittonr) 

FIELD GEOLOGIST: cow t. 

T 

’ ’ ’ UMKLI 

IccovMv 

REMARKS 

l set Legend on Back 
PAGE- t OF,( 



1u 

BORING LOG HALLIBURTONNUS 1 
m 

PROJECT: NSa-NLobl 

PROJECT NO.: b\%c3 
ELEVATION : 

WATER LEVEL DATA : 
(Date, Time & Conditronr) 

BORING NO.: sa 29 

DATE: z-2b-93 DRILLER: T= 

FIELD GEOLOGIST: CnMt \ 

CLASSIFICATION 
REMARKS 

REMARKS 
BORING = 

l See Legeno on Back 
PAGi,t,OF 1 



BORlNG LOG I'IALL=NNUS 

PROJECT: NSO- NCOd BORING NO.: 2 a 

PROJECT NO.: b\%cl DATE: 7-a-93 DRILLER:.- 

FIELDGEOLOGIST: c0U-H 
I 

ELEVATION: 

WATER LEVEL DATA : 
(Date, Time & ConditIonsI 

I I I I ualc 
uows ML 0K 

owTbi a-on acovM* u- = 
CHANGE 

w 
lhl ROO .YMKl 
O” I%‘.) uI#lw -w 

coiE& MATERIAL 

RW szi* 
.cu.m CLASSIFICATION 

USC3 REMARKS 

UO. 

rr 

REMARKS 

l See Legeno on Back 

t 

BORING s’so_. 

PAGE,)-OF~I 



BORING LOG HALLIBU#MINNUS 

PROJECT: NS@-NLOrJ 

PROJECT NO.: b\99 
ELEVATION: 

WATER LEVEL DATA : 
(Date, Time & Condiuonr) 

DATE: 2-2b-93 

FIELD GEOLOGIST: COhsT\ 

BORING NO.: SB 3\ 
DRILLER: ToS 

- 

- 

- 

- 

- 

- 

- 

1 

, 

I. 

I 

I 

. 

. 

. 

I 

-. 

REMARKS 
BORING .tO 

* See Legen on Back 
PAGE,-, 1 OFI 



PROJECT: NSO-NLOti BORING NO.: 
bi99" 

SF)32 
PROJECT NO.: DATE: 2-2G-43 DRILLER:.- 
ELEVATION: FIELD GEOLOGIST: m 

BORING LOG HALLIBURTONNUS ' 

WATER LEVEL DATA : 
(Date, Time & ConditIonsI 

KOWS 
IAYKI OW 6’ 01 

NO. Ihl no0 
k:pIct OR 

Ruti ‘-.’ 

NO- 

I I I I 

REMARKS 

3332a.0 

I I I I I 
REMARKS 

BORING 6332 

l See Legeno On arck PAGi,wLOFf 



1 BORING LOG HALLIMRTONNUS 1 
I ~~ 

PROJECT: NSB- NLOd 

PROJECT NO.: b\%9 
ELEVATION: 
WATER LEVEL DATA : 
(Date, Time & Conditrons) 

1 

BORING NO.: %% ?% 

DATE: u-5&-93 DRILLER: -rDS 

FIELD GEOLOGIST: coL3-fl 

ClASSlFlCATlON 

REMARKS 

l See Legend on 9ack 

BORING se923 

PAGE,l,OF.( 



BORING LOG EALLIBURTONNUS 

PROJECT: NSB-NLOId BORING NO.: LA+‘& -3 1 

PROJECT NO.: b\99 DATE: 3,’ 23% DRILLER: TDS 
ELEVATION: 3%. \ z k6’ )h’ -3 FIELD GEOLOGIST: cab.lT \ 

WATER LEVEL DATA : ,I- ‘)u - ,(--$,,,. SWR 

(Date, Time I Condioons) 

MATERIAL 
CLASSiflCATlON 

a 
IJSCS 

I 
REMARKS 

, 

REMARKS 

. See Legen on Back 

BORING Gru-m * 

PAGE\OF- 



PROJECT: NSa- NLOr*l BORING NO.: GW- r3 2 
PROJECT NO.: b\99 DATE: 2- 23-93 ORILLER: m 5 
ELEVATION: 733 I_FPW.P ) - FIELD GEOLOGIST: co UT \ 
WATER LEVEL DATA?\ k’~‘JM=c; fh=Ur,\ ’ >f-Jllt z,Ji.! 

(Date, Time & Conditlonh 

BORING LOG HALLIHJRTONNUS 

IAMKl 

NO. 
6 lwe 

0fm-H 

s 

RUti 
NO. 

* 
MATERIAL 

.coLol CLASSlFlCATlON USCS REMARKS 

t 

I 

REMARKS 
BORING GW-QL 

0 see Legen on Back PAGE i OFT\_ 



WIBUKIYINNUS 1 Iv--* 
4 

BORING NO.: (&tU - 03 
DATE: 2-23-43 DRILLER: m& 

BORING LOG 

PROJECT: NbO-NLOti 

PROJECT NO.: b\%9 

ELEVATION: q‘k.7 / b=e-%~ FIELD GEOLOGIST: cI%Ir\ / YcYJ hJ 5 
WATER LEVELDATA>P\- )w c bf- -c ! : ‘.,T \ )M ? >R3’,r3C , ,f7 C, 

(Date, Time 6 Condiaonb 
I - 

UYRl 

*a 
LWPR 

- 

CLASSlFlCAl7ON 

L 

- 

- 

- 

- 

- 

REMARKS -EM? WF.I L,, 
BORING 

e 

* See Legend On Back PAGE-i-OF- 



1 BORING LUG IlALLmNNUS 1 
I 4 

PROJECT: NSO- NLOr*l BORING NO.: Gw - 0 c5 

PROJECT NO.: b\%% DATE: s-13-+33 DRILLER: ,-< 

ELEVATION: %. - !b i kmW\ FIELD GEOLOGIST: bkI? \ f YQU ~6 
WATER LElfEL QATfi f&U M = 0 r’&-‘J Fh ? p%f)hhO .%R. 

I 

(Date, Time & Conditloh) 

MATERIAL 
UASSIFICATION 

REMARKS 
BORING = 

l See Leqend on Back 
PAGE-&OF 1 



APPENDIX E 

WELL CONSTRUCTION DIAGRAMS 



- 

i%MALLIBURTON NUS 
8x\;,’ Environmental Corporaion 

temporary 
MONITORING WELL SHEET 

STICK - UP TOP OF SURFACE CASING: 
STICK - UP RISER PIPE : 

TYPE OF SURFACE SEAL: hm 

I.D. OF SURFACE CASING. -rJ 
TYPE OF SURFACE CASING. u fi 

RISER PtPE I.D. 
TYPE OF RISER PIPE: ,J, 

BOREHOLE DIAMETER: 

TYPE OF BACKFILL: 

ELEVATION / DEPTH TOP OF SEAL: hlf4 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: 

I.D. OF SCREEN: 

TYPE OF SAND PACK: 

ELEVATION I DEPTH BOTTOM OF SCREEN; h.5 

ELEVATION! DEPTH BOl7OM OF SAND PACK: Ml+ 



i3ik~ISBURTON NUS 
.,i:,’ En vitonmentd cOpot&‘on MONITORING WELL SHEET 

DATE 

STICK - UP TOP OF SURFACE CASING: 
STICK - UP RISER PIPE : 

TYPE OF SURFACE SEAL: 

I.D. OF SURFACE CASING: 

BOREHOLE DIAMETER: 

P(PE OF BACKFILL: 

ELEVATION / DEPTH TOP OF SEAL: r\lu 

TYPE OF SEAL: r-, 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: 

SLOT SIZE x LENGTH: IO SLXS’ 

I.D. OF SCREEN: 

TYPE OF SAND PACK: 

ELEVATION I DEPTH BOTTOM OF SCREEN; 

ELEVATION! DEPTH EOlTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 
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MONITORING ‘WELL SHEET 

STICK - UP TOP OF SURFACE CASING: 
STICK - UP RISER PIPE : 

RISER PIPE I.D. 

EOREHOLE DIAMETER: 5 l s 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: 

DEPTH TOP OF SAND PACK: 

ELEVATION I DEPTH TOP OF SCREEN: 

SLOT SIZE x LENGTH: tostse 5’ 

1.0. OF SCREEN: 2” 

TYPE OF SAND PACK: iJ6 

ELEVATION/DEPTH BOTTOM OF SCREEN; 0s /9 

ELEVATION! DEPTH BOTTOM OF SAND PACK: NF 
TYPE OF BACKFILL BELOW OISERVATION 

ELEVATION I DEPTH OF HOLE : 

L 
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T-4fqrrauy 
MONITORING WELL SHEET 

STICK - UP TOP OF SURFACE CASING: 
STICK - UP RISER PIPE : 

TYPE OF BACKFILL: 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: 

DEPTH TOP OF SAND PACK: 

ELEVATION/DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: *k’M=S =fk 

SLOT SIZE x LENGTH: $cJSLS I 

I.D. OF SCREEN: 

TYPE OF SAND PACK: 

ELEVATION I DEPTH BOTTOM OF SCREEN; a 

ELEVATION /DEPTH BOTTOM OF SAND PACK: NG 
TYPE OF BACKFILL BELOW OBSERVATION w 
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