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EXECUTIVE SUMMARY 

Introduction 

This Remedial Investigation/Risk Assessment (RI/RA) Report has been prepared by Baker 

Environmental, Inc. (Baker) to evaluate soil and groundwater contamination associated with 

Building LP-20 located at the Naval Base, Norfolk, Virginia. This RURA was performed under the 

Naval Facilities Engineering Command, Atlantic Division’s (LANTDIV) Comprehensive 

Long-Term Environmental Action Navy (CLEAN) Program, Contract Task Order (CTO) 0269 

(Contract Number N62470-89-D-4814). 

Objectives of Investigation 

This investigation is intended to characterize the environmental impacts from past activities 

associated with the use and disposal of solvents and metal plating materials at Building LP-20. The 

general objectives of the RI for the Building LP-20 site are to: 

0 Determine the source area(s) of contamination. 

0 Adequately define the nature and extent of environmental impact to the soils and 

groundwater in the vicinity of Building LP-20. 

l Provide the necessary information to perform a public health risk assessment. 

0 Provide the necessary information to screen alternatives to determine the most 

feasible methods for remediation, if necessary, of potential sources of risk to public 

health and safety and the environment. 

Site Description 

The Building LP-20 site is located within the Naval Aviation Depot (NADEP) of the Naval Base. 

The NADEP area provides support for aircraft maintenance and repair activities as a result of the 

aircraft operations associated with Naval Air Station (NAS) Norfolk. 

ES-l 



The land in the vicinity of Building LP-20 is heavily industrialized. The entire area is relatively flat 

and paved with either asphalt or concrete. The only vegetation present in the area is in the 

landscaped zones located along roadways or parking areas. 

Prior to the development of this area in the 1930’s, the portion of the NADEP area in the vicinity of 

Building LP-20 was a marshlands associated with Bausch Creek. As this portion of the base was 

developed, Bausch Creek was entirely encased in a subsurface concrete culvert from the area south 

of the NAS to Willoughby Bay. The Bausch Creek Culvert is located east of Building LP-20. The 

surrounding areas were filled with dredged materials and brought to their present elevations. 

- 

--- 

Site Background 

Building LP-20 is approximately 460 feet by 390 feet, with a floor area of about 4.1 acres. The 

building was constructed in the early 1940’s and was originally constructed at half of its present size. 

It is believed that the building was expanded to the present size in the late 1940’s. 

Building LP-20 previously maintained a metal plating operation which has been moved and is 

currently performed in Building LP-24 (located immediately south of Building LP-20). Current 

shops within Building LP-20 include a paint shop, two non-destructive testing facilities, several 

blasting booths, a cleaning shop, repair shops, and some warehouse operations. 

Several potential contaminant sources are located within the Building LP-20 area. Various 

chemicals are currently used in Buildings LP-20 and LP-24 as part of the aircraft repair operations. 

Waste products generated from these and other chemical operations in the NADEP area, are 

transferred to the industrial wastewater treatment plant (Building LP-179) via underground piping. 

On several occasions this piping has been damaged during construction activities. The damage 

resulted in various amounts of industrial waste released to the subsurface. Several underground 

storage tanks (USTs) and oil/water separators, used for the storage and treatment of petroleum 

products, are located within the vicinity of Building LP-20. A known release of JP-5 aviation fuel 

from an underground petroleum pipeline has also occurred in the area. 

-, 

- 

Several environmental investigations have been performed in the vicinity of Building LP-20. The 

majority of these investigations are related to the evaluation of petroleum contamination. Separate - 
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phase petroleum contamination (free product) has been detected in areas east and southeast of 

Building LP-20. Two petroleum recovery systems are scheduled for installation in 1997 under the 

direction of the LANTDIV UST Program. 

Remedial Investigation Field Program 

The Building LP-20 RI field program was initiated on December 5, 1994 and concluded on October 

5, 1995. The field program was completed in five separate phases. The original scope of work 

consisted of Phases 1 through 3. Upon the completion of Phase 3, an evaluation was conducted and 

additional field activities added to the program to fulfill the original RI objectives. 

The initial phase of field activity was performed from December 5, 1994 through December 16, 

1994. Three monitoring wells were installed within the Yorktown Aquifer. The wells assisted in 

the evaluation of subsurface conditions and verified the existence of a clay layer that separates the 

water table aquifer and the Yorktown Aquifer. Upon completion of the well installation activities, 

an in-situ groundwater survey was completed in the vicinity of Building LP-20 south of Bellinger 

Boulevard. The in-situ survey was intended to determine the extent of chlorinated solvent 

contamination within the shallow water table (Columbia) aquifer. 

The second phase of field activities was performed from January 9,1995 through January 23, 1995. 

Additional in-situ groundwater survey activities were conducted in the area north of Bellinger 

Boulevard to further evaluate the extent of contamination within the shallow groundwater zone. 

Based on the results of the survey, nine monitoring wells were installed to the base of the water table 

aquifer. 

The third phase of the field program was performed from February 6, 1995 through February 17, 

1995. Field activities consisted of sampling each of the 12 newly installed monitoring wells (three 

within the Yorktown Aquifer and nine in the water table aquifer), sampling 14 selected existing 

monitoring wells, and obtaining fluid levels from 43 newly installed and selected existing 

monitoring wells. However, evaluation of the data indicated that additional field activities were 

required to fulfill the RI objectives. 
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The fourth phase of field activities was performed from May 1, 1995 through May 19, 1995. This 

phase consisted of evaluating aquifer characteristics for the development of potential remediation 

alternatives. A test well was installed within the water table aquifer and a 4%hour, constant rate 

drawdown test performed. During the aquifer test, water levels in 28 monitoring wells and the 

Bausch Creek Culvert were monitored to evaluate the radius of influence of the test well within the 

shallow aquifer and potential impact to the Yorktown Aquifer. In-situ hydraulic conductivity tests 

were also completed within selected, recently installed monitoring wells. 

-, 

The final phase of the field program was performed from September 18, 1995 to October 5, 1995. 

This phase consisted of installing six deep monitoring wells into the Yorktown Aquifer, sampling 

of the six newly installed and three existing deep monitoring wells, and obtaining fluid levels from 

each of the deep wells. The purpose of this investigation phase was to evaluate the vertical and 

horizontal extent of groundwater contamination within the Yorktown Aquifer. 

Hydrogeologic Conditions 

Three stratigraphic units were encountered during the subsurface soil investigation, including (from 

the surface downward): 1) fill materials; 2) silt, sand, and clay of the Columbia Group; and 3) peat, 

sand and shell hash of the Yorktown Aquifer. The fill materials consist of grey, green and/or brown 

fine- to medium-grained sands and silts, typical of dredged materials. 

The Columbia Group consists of grey to light brown fine- to medium-grained sand with small lenses 

of silt and clay. Lesser amounts of coarse- to medium-grained sands with the same lithologic 

properties intermix with the fine sand throughout this interval. The Columbia Group is 

approximately 10 to 50 feet thick beneath the paved surface and fill materials at the site. 

A confining to semi-confining grey, plastic clay unit exists beneath the upper sand layer of the 

Columbia Group. The thickness of the clay layer was observed to range from 8 feet to 52 feet over 

the entire study area. The thickness of the clay beneath Building LP-20 ranged from 8 to 12 feet. 

The depth that the clay layer was encountered varied across the entire site. Overall, the clay unit 

creates a “trough” or “channel” that slopes from beneath Building LP-24 northward to Aircrafi Tow 

Way. Scouring from the historic Bausch Creek may have contributed to the formation of this clay 

-- 

- 

- 
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“channel” condition. The elevation of the clay unit may create preferential pathways for 

contaminant migration beneath Building LP-20. 
s-~ r 
-I 

Four of the nine borings that were advanced into the Yorktown Formation encountered a peat layer 

ranging in thickness from 6 to 10 feet. This peat layer was encountered beneath the confining clay 

layer and is an indication of the boundary between the Columbia and Yorktown Formations. The 

depth at which the Yorktown Formation was encountered varied from 33 feet below ground surface 

(bgs) to 70 feet bgs. Typically, the Yorktown Formation consists of glauconitic shell and sand beds 

that are well sorted and contain trace amounts of clay. 
r- ~I 

I 
Groundwater flow in the shallow aquifer is quite complex and irregular across the site. In the central 

and northern portions of the area, groundwater movement is generally to the east and northeast. A 

local “high” in the water table was observed in the vicinity of Building LP- 14 on several occasions. 

On the east side of the Bausch Creek Culvert, groundwater movement appeared to be to the west and 

northwest toward the culvert. The groundwater movement in the southwestern quarter of the area, 

west of the Bausch Creek Culvert, was to the south and southeast, toward the culvert, 

Based on fluid level measurements obtamed in February 1995, a groundwater gradient of 1.73 x lo5 

was calculated. Using the average hydraulic conductivity of 149 feet per day (ft/day) (from the 

May 1995 aquifer test), the groundwater flow velocity for the shallow water table aquifer was 

calculated at 0.86 ft/day or 3 14 feet per year (ft/yr). 

--3 
I 

Lli 

The deep groundwater flows in a west-northwest direction; nearly a 90 degree difference from the 

shallow aquifer flow direction. There is no clear explanation for this difference. IIowever, it should 

be noted that this portion of the Virginia coastline is a peninsula; the area is bordered by Willoughby 

Bay to the north, the Elizabeth River to the west, and the Eastern Branch of the Elizabeth River to 

the south. Under such influences, groundwater migration within a deeper confined aquifer may not 

follow the same flow patterns as a shallow unconfined aquifer. 

il 
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Nature and Extent of Contamination 

Volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), and metals have 

been confirmed in the soils (surface and subsurface) and groundwater (shallow and deep) in the 

Building LP-20 area. This contamination is attributed to several sources: 

- 

0 Past storage and distribution systems for a variety of petroleum products, such as 

gasoline, waste oils, and aviation fuels (JP-5), are known to have leaked at various - 

locations. 

I_ 

0 Past storage and disposal areas for chemical solvents used in cleaning, painting, and 

metal plating operations performed in the Building LP-20 area where poor practices - 
or accidents resulted in leaks or spills. I , 

1 
0 Accidental releases of waste fluids via breaks in the industrial waste sewer line 

caused during construction activities. 

Surface and Subsurface Soils 

VOCs, SVOCs, and metals detected in the surface and subsurface soils indicate that the soils have 

been impacted by organic and inorganic contaminants. However--all VOCs in the shallow and deep 

soils were detected below risk-based concentrations (RBCs). SVOCs primarily were present in the 

shallow and deep soil samples obtained from borings located north of Bellinger Boulevard. The 

location of these borings indicate that the SVOCs detected may not be related to past activities at 

Building LP-20. Arsenic, beryllium, iron, and manganese exceeded RBCs in the shallow soils, while 

only arsenic and beryllium exceeded RBCs in the deep soils. 

1 
I 

1 

- 

- 

Shallow Aquifer I 

Evaluation of the analytical data indicates that the shallow (water table) aquifer has been impacted 

by past operations in the vicinity of Building LP-20. The chlorinated solvent contamination in the 

shallow water table aquifer extends north and east of Building LP-20. VOCs were detected north 

-- 

of Bellinger Boulevard and extended northward to Aircraft Tow Way. The eastern extent of the - 
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VOC contamination is beyond Building LP- 14; however, the contaminant plume is not well defined 

i in this area. 
i. 

The highest levels of organic contamination are found north of Buildings LP-20 and LP-26. The 

primary VOCs and their highest concentrations detected in the vicinity of Buildings LP-20 and 

LP-26 include: vinyl chloride (15,000 pg/L), 1 ,Zdicloroethane (1,2-DCE) (total) (28,000 pg/L), and 

trichloroethene (44,000 pg/L). East of Building LP-20, near Building LP- 14, benzene was detected 

at a maximum concentration of 860 pg/L. Vinyl chloride, 1,2-DCE (total), and TCE were also 

detected in this area at maximum concentrations of 3,700 pg/L, 15,000 pg/L, and 2,700 pg/L, 

respectively. 

SVOCs were detected randomly in the shallow aquifer. No trend relative to SVOC contamination 

was apparent. Elevated concentrations of metals such as aluminum, calcium, iron, magnesium, 

manganese, potassium, and sodium were detected across the entire site and occur naturally in the 

area. 

Yorktown Aquifer 

r 

Three VOCs, vinyl chloride, 1,ZDCE (total), and TCE were the primary contaminants in the 

Yorktown’ Aquifer. The maximum detected concentrations of these compounds was 50 pg/L, 

_/* 960 pg/L, and 110 pg/L, respectively. The highest levels of VOC contamination were detected in 

the immediate vicinity of Building LP-20. 

Inorganics such as iron, manganese, and sodium were present in concentrations that exceeded water 

quality criteria. Due to the local marine environment, the presence of aluminum, calcium, iron, 

magnesium manganese, potassium, and sodium may simply reflect natural conditions. Other metals 

are not in sufficient concentration to determine whether the Yorktown Aquifer has been impacted 
. 

by inorganic constituents. 

The analytical data indicates that the organic contaminants detected in the Yorktown Aquifer are the 

result of the migration of contaminants from the shallow water table aquifer. There are no 

indications that the contaminants migrated to the site from an off-site source. 

-.- J 
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Risk Assessment 

Various dermal, inhalation, and ingestion exposure pathways associated with soil and groundwater 

contamination were developed as part of the risk assessment (RA) evaluation. The RA was based 

on the VOCs, SVOCs, and inorganic analytical results from surface soils, subsurface soils, and 

shallow and deep groundwater samples obtained during the completion of the R.I. The potential 

receptors evaluated were: current/future maintenance and industrial workers; future construction 

workers; and future adult and child (ages l-6 years) military residents. 

Results of the RA indicate that exposures of current/future maintenance and industrial workers to 

shallow groundwater resulted in exceedences of USEPA’s acceptable target risk range of 1 x 10” to 

1 x lOA. Also for this scenario, the hazard index (HI) exceeded unity. An exceedence of unity 

indicates that the potential exists for the occurrence of adverse noncarcinogenic effects in individuals 

exposed to COPCs in a particular medium. Evaluation of this receptor group produced unacceptable 

risks for contact with surface soils and deep groundwater. The incremental lifetime cancer risk 

(ICLR) values for these exposure pathways are 1.4 x lo4 and 1.1 x lOA, respectively. 

Future construction workers were evaluated for potential risks associated with accidental ingestion 

and dermal contact with shallow groundwater and surface and subsurface soils. Potential exposure 

to deep groundwater was not evaluated due to lack of a complete exposure pathway. The future 

construction worker exposed to shallow groundwater exhibited a total ILCR of 7.1 x lOA (which is 

not within the USEPA’s target cancer risk range) and a HI of 27 (indicating noncarcinogenic effects 

may occur). Exposure to surface soils under this scenario exhibited a total HI of 1.1, which exceeds 

unity. 

Risks associated with shallow and deep groundwater exposure for future adult military residents 

were evaluated based on potable and non-potable use (e.g., car washing, lawn watering) scenarios. 

Future young child (ages l-6 years) receptors were only evaluated for potable use of the shallow and 

deep groundwater, since they are not likely to engage in non-potable use activities. 

Future adult and child residents were determined to be at risk due to exposure to both shallow and 

deep groundwater via a potable use scenario. The future adult receptors were also found to be at risk 

from exposure to non-potable shallow and deep groundwater. 
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Future resident children were determined to be at risk due to exposure to surface and subsurface 

_ 1 
I 

soils. 
i- 

Based on evaluation of the aforementioned receptor and exposure pathways, the COPCs that were 

the predominant risk contributors, by medium include: 

Shallow Groundwater 

Vinyl Chloride 

1,l -Dichloroethene 

12-Dichloroethene (total) 

Trichloroethene 

Benzene 

Deer, Groundwater 

Arsenic 

Vinyl Chloride 

Benzene 

1 ,ZDichloroethene (total) 

Surface Soil 

Arsenic 

Beryllium 

Benzo(a)pyrene 

Subsurface Soil 

None 

7 L..- 
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1.0 INTRODUCTION 
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This document presents the findings of Contract Task Order-0269, Remedial Investigation (RI), 

Baseline Risk Assessment (BRA), and Feasibility Study (FS) for Building LP-20, Naval Base, 

Norfolk, Virginia. Baker Environmental, Inc. (Baker) is the prime contractor for the Comprehensive’ 

Long-Term Environmental Action Navy (Navy CLEAN) Program under which this project is being 

performed (Contract Number N62470-89-D-48 14). 

This section presents the objectives of the RI, pertinent background information, and a description 

of the organization of the report. Background information includes: the location and history of the 

Naval Base; a description of the Building LP-20 area and its history; descriptions of surrounding 

buildings and their histories; and a summary of previous investigations conducted in the area. 

1.1 Obiectives and Scope of Work 

This investigation is intended to characterize the environmental impacts from past activities 

associated with the use and disposal of solvents and metal plating materials at Building LP-20. The 

general objectives of the RI for the Suilding LP-20 site are to: 

l Determine the source area(s) of contamination. 

0 Adequately define the nature and extent of environmental impact to the soils and 

groundwater in the vicinity of Building LP-20. 

0 Provide the necessary information to perform a public health risk assessment. 

r I’ 

0 Provide the necessary information to screen alternatives to determine the most 

feasible methods for remediation, if necessary, of potential sources of risk to public 

health and safety and the environment. 

The scope of this project includes the RI, BRA, FS, Proposed Remedial Action Plan (PRAP), and 

Record of Decision (ROD). The Draft Final FS has been completed and submitted with the Draft 

Final RI/RA document. The PRAP and ROD will be completed at a later time and submitted as 
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separate documents. Please note that all related tables and figures prepared for this document can 

be found after the text portion of each section. 

1.2 Installation Restoration Propram 

In 1975, the Department of Defense (DOD) began a program to assess past hazardous and toxic 

materials storage and disposal activities on military facilities. The goal of this program, the DOD’S 

Installation Restoration Program (IRP), is to address uncontrolled hazardous waste sites by 

mitigating hazards to health and welfare. 

The realization that hazardous waste disposal practices may have adverse effects on human health 

and the environment was addressed by Congress in 1976, with the passage of the Resource 

Conservation and Recovery Act (RCRA). RCRA was legislated to manage the present and future 

disposal of hazardous wastes. In 1980, the Comprehensive Environmental Response, Compensation, 

and Liability Act (CERCLA) was passed to investigate and remediate areas impacted by past, 

formerly accepted, hazardous waste management practices. “Superfund” is the phrase often used 

when CERCLA activities are conducted by the U.S. Environmental Protection Agency (USEPA) or 

state agencies. 

In 198 1, the DOD’S IRP was reissued, with additional responsibilities and authorities specified in 

CERCLA delegated to the Secretary of Defense. In order to address the 1986 Superfund 

Amendments and Reauthorization Act (SARA), the Navy restructured the IRP to match the 

terminology and structure of the USEPA program. The current IRP is consistent with applicable 

state and federal environmental laws. 

The IRP process generally consists of the following steps: 

0 Initial Assessment Study/Confirmation Study (IASICS) - Prior to 1986 IRP 

restructuring, initial phase, including record searches and personal interviews, to 

collect and evaluate all evidence of the existence of sites of potential contamination 

on an installation or Activity. Based on conclusions of the IAS, a CS may have 

been performed to identify potential adverse affects to human health and the 

environment. 



Preliminary Assessment/Site Inspection (PA/SI) - Initial study to identify potential 

threat to human health or the environment. Equivalent to the pre-1986 IAWCS. 

Remedial Investigation/Feasibility Study (RI/FS) - Comprehensive study to define 

nature and extent of contamination, assess risk to human health and environmental 

concerns, and evaluate proposed remedial alternatives. 

0 

0 

Proposed Remedial Action Plan (PRAP) - A brief summary of all of the alternatives 

studied in the detailed analysis phase of the RUFS, highlighting the key factors that 

led to the identification of the preferred remedial alternative. The PRAP is made 

available for public comment. 

Record of Decision (ROD) - Decision document which summarizes RI/FS results 

and outlines remedial action(s) selected for implementation. A public notice is 

issued which states that the ROD has been signed and is available for review. 

Remedial Design/Remedial Action (RD/RA) - Engineering design and 

implementation of the remedial action. 

The Building LP-20 site was identified during the PA/S1 process as requiring investigation as a 

potential source of contamination. The following sections describe the history of the Building LP-20 

site and summarize the results of previous investigations. 

13 Overview of Naval Base History 

On June 28, 1917,474 acres of land were acquired by Presidential Proclamation to establish the 

Sewells Point Naval Complex (SPNC) to support the war effort. In addition to the land, this 

acquisition included many buildings constructed as part of a 1907 Exposition celebrating the 300th 

anniversary of the Jamestown settlement. These buildings have been maintained and serve as 

officers quarters. The 19 remaining buildings were placed on the Virginia Landmarks Register and 

later on the National Register of Historic Places. 
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Several major commands originated during this period. Seven sea planes and a number of lighter- 

than-air (LTA) planes were based in hangars in this area and conducted wartime patrols along the 

Atlantic Coast. This activity later evolved into the current NAS Norfolk. Additionally, the Naval 

Supply Station was offrcialiy commissioned in 19 19, later to become the Naval Supply Center. 

The post-World War I period was one of decreased naval operations and of economic depression. 

Few physical changes to the facility occurred between 1920 and 1935. From 1936 to 1940, 

improvements to the piers and expansion of supplies and materials handling facilities were 

completed. During this time, the area of the Naval Base expanded to over 2,100 acres because of 

the involvement of the United States in World War II. Between 1940 and 1945, the major projects 

completed included seven piers, numerous runways and hangars, a hospital, a power plant, a tank 

farm, and several barracks/housing facilities. 

After World War II, naval operations again declined; many ships were decommissioned and crews 

were discharged. Administrative reorganization of the Navy according to peacetime needs resulted 

in the establishment of Naval Base Norfolk. Naval Base Norfolk comprised several major 

components of the former NOB and other Hampton Roads facilities. 

Construction of facilities began on July 4, 1917. On October 12, 1917, the naval facilities were 

officially commissioned as the Hampton Roads Naval Operating Base (NOB). In order to fulfill the 

NOB mission, bulkheads were built from 1917 to 1918 in the waters along the coast to extend 

available land. After dredge and fill operations, the total land under Navy control was increased 

from 474 to 792 acres. An additional 143 acres were acquired in 1918 and officially commissioned 

for the Naval Air Station (NAS). 

The evolution of naval hardware has necessitated many changes since 1960. Facilities to provide 

support and maintenance for the primary tools of naval operation including aircraft carriers, guided- 

missile cruisers, and helicopters were the main projects. Rehabilitation of hangars, taxiways, 

runways, and air traffic control facilities, as well as waterfront construction of several piers, also 

increased the capability to fulfill the Commander, Naval Base (COMNAVBASE) mission. The 

mission of COMNAVBASE is to provide fleet support and readiness for the Atlantic Fleet. The 

mission is four-fold: to command assigned naval shore activities; to coordinate support to afloat 

- 

- 
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units, their air arm, and other naval activities on the naval base complex; to act as regional area 

coordinator; and to act as senior officer present afloat for administration in the Hampton Roads area. 

P 

During its history, Naval Base Norfolk has expanded to become the world’s largest naval installation, 

with 105 ships home-ported in Norfolk. The base currently has 15 piers handling 3,100 ship 

movements annually. COMNAVBASE also supports 20 tenant commands located on the Atlantic 

Fleet compound. 

1.4 Site DescriWion and Historv 

r p The Building LP-20 site is located within the Naval Aviation Depot (NADEP) area of NAS Norfolk. 

i L 

,/.‘. 
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The site is situated in a heavily developed area which includes industrial and military activities. As 

shown on Figure l- 1, the major roadways and/or landmarks adjacent to the site include Route 564 

to the west and south, Naval Base Entrance Gates 3 and 3A to the northwest, Bellinger Baulevard 

to the north, Willoughby Bay to the northeast, and the NAS landing strips to the south and southeast. 

1.4.1 NADEP Area 

i / 
The NADEP area provides support for aircraft maintenance and repair activities as a result of the 

aircraft operations associated with NAS Norfolk. Prior to the development of this area in the 1930’s, 

the portion of the NADEP area in the vicinity of Building LP-20 was a marshlands associated with 

Bausch Creek. As this portion of the base was developed, Bausch Creek was entirely encased in a 

subsurface culvert from the area south of the NAS to Willoughby Bay. The surrounding areas were 

filled with soils and brought to their present elevations. The present location of the Bausch Creek 

culvert in the immediate vicinity of Building LP-20 is shown on Figure l-2. The estimated extent 

of Bausch Creek prior to the development of this portion of Naval Base Norfolk is shown on 

Figure l-3. 

The land in the vicinity of Building LP-20 is heavily industrialized. The entire area is relatively flat 

and paved with either asphalt or concrete. The only vegetation present in the area is in the 

landscaped zones located along roadways or parking areas. 

i 1 
NADEP, in the vicinity of Building LP-20, is divided into three distinct areas and support services. 

r 
I 

As shown on Figure l-2, the southern area is the LP Fuel Farm. As described earlier, the LP Fuel 



-- 

Farm supplies JP-5 to the Engine Test Cell Buildings (LP-78 and LP- 176). The fuel farm is located 

approximately 800 feet south of Building LP-20. The test cells are located to the northeast of the iL 
fuel farm as shown on Figure l-2. 

- 
Twelve 25,000 gallon USTs, used for the storage of JP-5 aviation fuel, are located at the LP Fuel 

Farm. Several other USTs, used for the storage of aviation and waste oils, are also located at the fuel 

farm. The size of these USTs varies from 1,000 gallons to over 26,000 gallons. 
- 

Flight operations are supported from Buildings LP- 12, LP-13, and LP- 14 located in an eastern area. 

These three buildings serve as hangars for the various aircraft stationed at the NAS. 

A thiid area is designated for aircraft maintenance and repair. This area includes Building LP-20 

and the surrounding facilities. In general, aim& engines are overhauled in Building LP-20. Other 

support services such as the repair of fuel systems and parts storage are provided by Buildings U- 132 

and LP-26, respectively. Metal machining and plating activities are provided by Building LP-24, 

which is located south of Building LP-20. The metal plating shop located within Building LP-24 

is still often referred to as Building LP-23. 

..-v -- 

Additional engine overhaul services are also performed in Building LP-22. After the engines have I-e 

’ 

I 

been reassembled, they are transported to Buildings LP-78 and LP-176, which are designated as the 

jet engine test cells. An underground pipeline extends from the LP Fuel Farm to Buildings LP-78 

and LP-176 to supply fuel for the testing operations. The locations of the pipeline is shown on 

Figure l-4. 

Building LP-179, located south of Building LP-24, provides support to the entire NADEP area. 

Building LP- 179 is the Industrial Wastewater Treatment Plant (IWTP) which receives and treats the 

wastewater generated by the various industrial processes performed in the area. These industrial 

wastes (IWs) are transferred to the IWTP by a system of underground pipelines. The location of the 

known industrial waste sewers (IWS) in the area are shown on Figure l-4. It is not known if the 

IWS lines are located above, beneath, or crossing the Bausch Creek culvert. 

r-- 
NADEP has been identified by the U.S. Navy for closure under the Base Realignment and Closure 

(BRAC) plan. Operations for the area are to be phased out and several NADEP facilities closed by 
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1996. Several operations such as the metal plating shop in Building LP-24 may remain active 

depending upon the anticipated needs of the area. Final closure plans for the NADEP area have not 

been completed. 

To provide support for aircraft maintenance and repair activities, several buildings in the NADEP 

area utilize solvents, aviation fuel, and other forms of petroleum products. These materials are 

stored or processed in numerous types of underground storage tanks (USTs), aboveground storage 

tanks (ASTs), and oil/water separators (OWSs). The use of these materials and their associated 

environmental concerns are discussed in later sections of this report. 

The aircraft maintenance and related activities conducted in the vicinity of Building LP-20 represent 

a significant portion of past and present operations of the NADEP area. A description and history 

of each of the nearby facilities and Building LP-20 are discussed in the following sections. 

1.4.2 Building LP-20 

Building LP-20 is bordered by West C Street to the north, Building LP-22 to the east, Third Avenue 

to the west, and West D Street to the south. As shown on Figure l-4, Building LP-26 is located 

north of Building LP-20 across West C Street. To the east, Building LP-22 is separated from 

Building LP-20 by a covered alley way. Buildings LP-24 and LP-78 are located south across 

West D Street. 

Building LP-20 is approximately 460 feet by 390 feet, with a floor area of about 4.1 acres. The 

building is used for the reconditioning, repair and testing of turbine engines. The building is 

scheduled to be closed under the BRAC plan. Under the closure plan, the current mission of the 

building may change from an engine overhaul facility to a warehouse or other related function. 

Although Building LP-20 may be realigned to a new command under the BRAC plan, it is expected 

to always remain part of the Naval Base. 

NAS drawings from 1942 indicate that Building LP-20 was originally constructed at half of its 

present day size as presented on a drawing of the building provided in Appendix A. The north-south 

length of the building was approximately 250 feet instead of the 390 feet today. It is believed that 
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the building was expanded in the late 1940’s when construction activities were completed on other 

NADEP buildings. 

Like other large structures constructed in the area, the foundation for Building LP-20 is likely 

supported by pilings. IIowever, due to the age of the facility and inadequate record keeping during 
.T 

, 

the 1940s construction period, the number, location, and depths of these pilings is not known at this 

time. 
- 

The building previously maintained a metal plating operation which has been moved and is currently 

performed in Building LP-24. The building currently includes a paint shop, two non-destructive 

testing facilities, several blasting booths, a cleaning shop, repair shops, and some warehouse 

operations. The general location of several of these operations are shown on Figure I-4. Several 

, --., 

of the shops are discussed in further detail below to provide additional background information. A 

summary of the shops and their functions is presented on Table l- 1. Additional descriptions of past 

environmental concerns are also provided. 

1.4.2.1 Paint Shop 

As shown on Figure 1-4, the Building LP-20 paint shop is located in the southwest corner of the ,h 

facility. The painting of aircraft parts in this area is primarily performed in spray booths. These , 

spray booths formerly contained flowing water curtain paint vapor filters, which generated large 

amounts of wastewater that was discharged to the IWS. The systems were converted to use dry 

filters in 1991. This conversion reduced the amount of fluids discharged to the IWS from the shop. 

1.4.2.2 Pretreatment Shop ,---‘- 

Building LP-20 also operated a pretreatment sRop to prepare the aircraft parts for painting. The area 

is also referred to as the dichromate shop. The shop is located adjacent to the paint shop in the 

southwest corner of the building. 

The pretreatment shop has not been utilized for approximately four years, the pretreatment “-1 

operations were transferred to the Building LP-24 plating shop in 1991. With the transfer in , 
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operations, all process tanks in this area have been removed. These tanks contained acids, bases, 

and degreasing solvents. The drainage system located in this area discharged wastes to the IWS. 

’ ~’ 1.4.2.3 X-Rav Shop 
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As shown on Figure l-4, an X-ray facility is located in the area of the pretreatment shop. The X-ray 

facility is still operational and generates a waste stream consisting of film development and fixer 

solutions. These solutions are also discharged to the IWS. 

1.4.2.4 Plating: Shoe 

The Building LP-20 plating shop is located on the western side of the building as shown on 

Figure l-4. The plating shop was constructed in 1956 and remained operational until 1987. Like 

all plating facilities, the shop utilized a number of solvents, acids, and bases to perform its 

operations. 

In 1982 plans were initiated to close the Building LP-20 plating operations. A new plating facility, 

located in Building LP-24, was opened in 1986 which resulted in the termination of all plating 

operations in Building LP-20 in 1987. The plating shop was scheduled to be demolished and 

renovated for other functions. However, funding concerns have delayed the closure activities. 

1.4.2.5 Non-Destructive Insuection Line 

The Non-Destructive Inspection (NDI) line uses baths of penetrant, emulsifier, and developer to 

examine metal parts for flaws. The NDI process tanks are reportedly pumped out and the contents 

drummed for disposal when the process solutions require replacement. The overflow from the NDI 

tanks are discharged to the IWS. 

:? 

1.4.2.6 Cleaning and Blasting Shop 

The Cleaning and Blasting shop performs blasting, cleaning, chemical paint stripping, and shot 

peening of aircraft parts (shot peening is the impacting of spherical metal onto another metal object 

to conform the shape of the object). Compounds used in this area include petroleum solvents, 
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chlorinated solvents, surfactants, permanganates, acids, and bases. The fluids are stored in tanks 

located within pits that drain to the IWS. 

1.4.2.7 Environmental Concerns 

The following sections briefly discuss environmental concerns that have been identified for 

Building LP-20. Information reviewed in the NADEP Environmental Baseline Survey (ICF Kaiser 

Engineers, Dec. 1994) has been presented here. 

Drainage Systems 

Originally, building floor drains were routed to either the sanitary sewer, storm sewer, or IWS 

systems. According to NADEP personnel, floor drains on the northern side of the building are 

connected to the IWS. The majority of drains in the engine overhaul shop area are connected to the 

storm sewer network. The location of known floor drains and their associated lines are shown on 

Figure A- 1 (presented in Appendix A) provided by the NADEP Enviromnental Department. 

Several active operations currently discharge waste liquids to the IWS. These operations include 

the ND1 line, the cleaning shop, the plasma spray, and the bearing shop pit. Previously, wastewater 

from some cleaning shop operations and a rinse operation on the ND1 line were discharged to the 

sanitary sewer system. These flows were directed to the IWS in 1989. The location of the IWS lines 

inside the building are shown on Figure l-4 and on the Appendix A- 1 figure. The majority of the 

remaining floor drains in the building currently discharge to the stormwater collection system. All 

discharges to the culvert and sanitary sewer by the Naval Base are performed under approved 

permits with the Virginia Department of Environmental Quality (VDEQ) and the Hampton Roads 

Sanitation District (HRSD), respectively. 

There are concerns that several of the drains inside Building LP-20 do not discharge to the IWS as 

intended. A discharge elimination study performed in 1992 through document reviews and dye 

testing found a floor drain located north of the paint shop that discharged to the storm sewer system. 

The study was unable to determine the discharge point of a second floor drain in the paint shop. 

i- 
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Spills and Releases 

Over the years there have been numerous documented releases of wastewater and other chemicals 

at Building LP-20 due to: operator error, electrical failure, damage during excavation, and/or 

mechanical failure. These incidents have resulted in releases ranging from less than five gallons to I. 
more-than 4,600 gallons. The dates and volumes of known releases are summarized on Table l-2. 

Bulk Storage 

Over the years Building LP-20 has operated several USTs, ASTs, and OWSs. These tanks have been 

or are presently used to store solvents, petroleum products, and waste materials. A summary of the 

status and purpose of former and present tanks and separators used by Building LP-20 are presented 

on Table l-3. The estimated locations of former and present USTs, ASTs, and oil/water separators 

are shown on Figure l-5. A 1942 historical drawing (A-2) showing the location of USTs in the area 

is provided in Appendix A. 

Hazardous Wmte 

During the 1970’s hazardous waste was stored in an area of the building which is now known as the 

buffing shop. The NADEP Environmental Baseline Survey (ICF Kaiser Engineers, December 1994) 

reported that spills and releases were common in this area. 

.In 1989 regulators cited the facility for the improper storage of hazardous waste due to the plating 

sludges that were not removed from the process tanks once the plating operations were terminated. 

This material has since been removed. 

Hazardous materials are still used at Building LP-20. These materials are now stored in a limited 

access room and are dispensed only to pre-approved personnel. 

1.43 Building LP-22 

As shown on Figure 1-5, Building LP-22 is located east of Building LP-20. A portion of the 

building is joined to Building LP-20 by a covered alley enclosed in the late 1960’s. 
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Building LP-22 was constructed in 1942 for engine testing and overhauling. The building was 

constructed in two sections. The initial section consisted of Test Cell #l through #5. In the late 

1940’s the northern test cells (Test Cell #6 through # 10) were constructed. 

I 
Initially, propeller engines were tested in Building LP-22. Later, several test cells were converted 

for jet engine testing. After the construction of the Jet Engine Test Cell buildings (Buildings LP-78 

‘1 

-- 
and LP- 176), the test cells in Building LP-22 were converted to other uses. The building is currently 

,’ 
utilized for propeller repair and rework, but is scheduled to be demolished under the BRAC plan. 

1.4.3.1 Associated Facility (LP-36) 
I 

-L 

Building LP-36, the air compressor building, is located immediately south of Building LP-22. This 

building is attached to Building LP-22 and provides the appearance of being one building. 
----? 

1.4.3.2 Environmental Concerns r-i, 

The following sections briefly discuss environmental concerns that have been identified for 

Building LP-22. 

Spills and Releases 

Given the intended mission of the building, materials used here have included aviation gasoline, 

JP-5, varsoi, lubrication oil, ethylene glycol, and cleaning solvents. There have been seven releases 

documented since July 1985; these releases are summarized on Table 1-4. 

-- 

, 

Buik Storage 

The location of known former or present USTs, ASTs, and OWSs in the vicinity of Building LP-22 

are shown on Figure l-5; historical drawings are found in Appendix A. Information available for 

these storage units is summarized on Table l-5. 

,&&. 

Six USTs are associated with Building LP-22. Two USTs (LP-22-1 and LP-22-2) are located inside 

a room that formerly was an alleyway, but was later enclosed; three other USTs (LP-22-3 to LP-22- 
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5) were located outside Building LP-22 along the east side of the building. The two inside USTs 

include a l,OOO-gallon waste oil tank and a l,OOO-gallon solvent tank. These tanks were installed 

in 1945. The two inside USTs have reportedly been abandoned in-place and filled with sand. The 

three outside tanks, removed on April 30,1991, included two l,OOO-gallon varsol tanks and one tank 

of unknown size and content. The ages of the outside USTs are unknown. The sixth UST, LP-22-6, 

is believed to be located beneath West C Street along the northern wall of Building LP-22. Figure 

l-5 identifies the approximate location of these six USTs associated with Building LP-22. 

Drawings obtained from the NADEP indicate a “new” varsol tank and OWS located in the former 

location of USTs LP-22-3 to LP-22-5. Evidence of these units were not visible during the recent RI 

field program. The drawing indicating the location of these units is provided in Appendix A 

(Figure A-2). 

In addition to the above-described tanks, other USTs in the vicinity of Building LP-22 have been 

identified from site plans drawn in 1945 (ATEC, 1991). A former gasoline UST field is located east 

of Building LP-22 (Figure l-5). This UST field contained six gasoline USTs (LP35-A through ’ 

LP-35-F), which were reportedly removed (date unknown). The sizes of these USTs are unknown; 

however, various sources indicate the volumes as either 2,000 gallons or 16,000 gallons. A 1942 

drawing provided in Appendix A also shows the location of the gasoline USTs. 

The site plans reviewed by other consultants, also show that two large oil USTs were previously 

located north of Building LP-48 which is situated east of Building LP-22. Three ASTs are also 

located within the site area; these ASTs are used for the storage of water (ATEC, 1991). 

Hazardous Waste 

According to available information, a portion of Building LP-22 was used for hazardous waste 

storage during a six or seven year period in the 1970s or early 1980s. The wastes from the plating 

shop were contained in drums or other containers. Additionally, the area between Building LP-22 

and Building LP-48 was used to store plating shop wastes in the late 1970s. According to NADEP 

personnel, proper storage and containment practices were not adhered to in both areas; spills and 

leaking drums were common. 
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1.4.4 Building LP-24 

As shown on Figure l-4, Building LP-24 is located south of Building I-P-20. Overall, the building 

size is approximately 450 feet by 300 feet. The structure has one ground level floor and two 

subfloors. The facility is divided into two main sections, the metal plating shop and the machine 

shop. 

, 

,- 

----T 

1.4.4.1 -Plating; 
- 

The metal plating shop was constructed in the 1940s. At that time the building was designated as 

Building LP-23. This facility was equipped for electroplating operations which reportedly used 

several types of solvents. 

-----* 

--, 

1.4.4.2 Propeller Shop 
f---T 

Located northeast of Building LP-23 was Building LP-21, the Propeller Shop, which was 

demolished in 1987. Building LP-24 was then constructed as a replacement for Building LP-2 1 s 

Although Building LP-23 and LP-24 were constructed separately, they now give the appearance of 

one building. 

i 

“7 / 

1.4.4.3 Environmental Concerns 4% 

It is reported that during the construction of Building LP-24, the IWS lines in the vicinity were 

broken on several occasions releasing industrial waste water to the subsurface soils. No extensive 

clean-up of these soils has been reported. Since January 1991, there have been five reported 

releases. These releases and their associated remediation responses are summarized on Table l-6. 

As with all metal plating operations, there are numerous types of chemicals used in the plating shop* 

A representative list of the compounds used at Building LP-24 includes: G- 

0 Trichloroethane (TCE) - 
0 Sodium Hydroxide 

l Chromic Acid - 
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0 Sulfuric Acid 

l Boric Acid 

0 Sodium Cyanide 

0 Hydrochloric Acid 

0 Chromium Cyanide 

l Sodium Dichromate 

l Hydrofluoric Acid 

l Methyl Ethyl Ketone 

There are six IWS pumping stations located in the plating shop portion of Building LP-24. In 

addition, there is one IWS pumping station on the east side of Building LP-24 which receives flow 

from the machine shop. Reportedly, all of the floor drains in the northeastern part of the building 

drain to the IWS. Wastewater from the metal platting shop is transported to the IWTP by 

underground lines located on the southern side of Building LP-24 (Figure l-4). 

1.4.6 Building LP-26 

As shown on Figure l-4, Building LP-26 is located north of Building LP-20. The building, 

constructed in 1943, is approximately 600 feet long and 200 feet wide. Drawings of the NADEP 

area refer to Building LP-26 as the Engine Overhaul/Small Parts Storage Building. 

NADEP occupies a portion of the building (8,364 sq. ft.) for offke and storage purposes. The 

remainder of the building (nearly 111,600 sq.ft.) is used for storage by the Fleet Industrial Supply 

Center (FISC). According to available information, there is no record of hazardous or industrial 

waste materials either being stored or released inside Building LP-26. 

1.4.7 Building U-132 

Building U-132 is located west of Building LP-20 across Third Avenue. The building is referred 

to as the Fuel Accessories Building. The mission of the building is to test and repair aircraft fuel 

accessory components. Overall, 14 USTs are associated with Building U-132. These USTs range 

in size from 1,000 to 10,000 gallons and are used to store calibration fluid, waste fluid, and solvents. 

A summary of the USTs associated with Building U-132 is presented on Table l-7. 
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To perform the fuel system repair operations, Building U- 132 uses several USTs to store calibration 

fluid. The fluid is supplied to various areas of the building by a system of pumps. Once used, the 

calibration fluid is returned to a waste UST. The calibration fluid is not a fuel but does have several 

of the properties of petroleum fuels. The characteristics of the fluid are further discussed in 

Section 2.4 

As shown on Figure 1-4, an IWS line originates at Building U-132 and extends to Building LP-24. 

The IWS line then combines with lines inside Building LP-24 and proceeds to the IWTP. 

1.5 Previous Environmental Investbaths 

The previous investigations performed in the area have been primarily directed at characterizing 

contamination suspected to originate from both the LP Fuel Farm and USTs in the vicinity. The 

known investigations that have been performed to date in this area include: 

l Harding Lawson Associates (HLA); “Leak Characterization Study, Naval Air 

Station, Norfolk, Virginia”; 1986. 

l 

l O&G, “Corrective Action Plan - Contaminated Groundwater Study, Building U-132 

l 

l 

O’Brien and Gere (O&G); “Contaminated Ground Water Study NAS Bausch Creek 

Area”; Contract No. 62470-86-R-8740; January, 1989. 

Site”; Contract No. N62470-90-B-7626; July 199 1. 

ATEC Environmental Consultants, Inc. (ATEC); “Site Check Investigation Report - 

Sewells Point Complex, Building LP-22 Underground Storage Tank,” February 28, 

1991. 

Environmental Science and Engineering (ESE); “Draft Interim Remedial 

Investigation Report LP-20 Aircraft Engine Maintenance Facility NAS”; Contract 

No. N62470-R-7661; August, 1991. 
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l 

l 

Foster Wheeler Enviresponse, Inc. (FWE); “Site Characterization Report for the 

Former UST System, Building LP-22”; Contract No. 62470-89-D-4814; 

February 1992. 

ESE; “Final Site Characterization/Environmental Assessment Report, Building 

LP- 179”; Contract No. N62470-90-D-766 1; November 1992. 

Baker; “Site Characterization Report, UST System U- 117-L Building U-l 17;” 

Contract No. 62470-89-D-48 14; March 1993. 

ESE, “Draft Monitor Well Sampling Report, Bausch Creek Culvert”; Contract No. 

62470-93-D-40 19; May 1994. 

As a result of the previous investigations, a large number of monitoring wells have been installed 

in the vicinity of Building LP-20 as shown on Figure l-6. A brief summary of each investigation 

is discussed in Section 2.0. 

1.6 Reuort Orpanization 

Section 2.0 provides the history of previous assessment activities performed in the area. Sections 

3.0 and 4.0 introduce the Environmental Setting and the RI activities, respectively. Sections 5.0 and 

6.0 present the Physical and Analytical Results, respectively. Section 7.0 details the Nature and 

Extent of Constituent Migration. Section 8.0 presents the results of the Baseline Risk Assessment. 

Sections 9.0, 10.0, and 11.0 provide a Summary of Findings, Data Limitations, and 

Recommendations, respectively. References are presented in Section 12.0. 

Appendices include: 

Appendix A NADEP Area Historical Drawings 

Appendix B Previous Investigations 

Appendix B- 1 Harding Lawson Associates - Investigation LP Fuel Farm 
(1986) 

1-17 



Appendix C 

Appendix D 

Appendix E 

Appendix F 

Appendix G 

Appendix B-2a 

Appendix B-2b 

Appendix B-2c 

Appendix B-2d 

Appendix B-3 

Appendix B-4a 

Appendix B-4b 

Appendix B-4c 

Appendix B-5 

Appendix B-6 

Appendix B-7 

O’Brien and Gere - Investigation LP Fuel Farm (1988) 

O’Brien and Gere - Investigation LP Fuel Farm (1989) 

Material Safety Data Sheet for Calibration Fluid 

O’Brien and Gere - Summary of Building U-132 Corrective 
Action Plan (July 1991) 

ATEC Environmental Consultants, Inc. - Information from 
Building LP-22 Site Check (February 1991) 

Environmental Science and Engineering, Inc. - Information 
from Building LP-20 Interim Remedial Investigation 
(August 1991) 

Environmental Science and Engineering, Inc. - Summary of 
Building LP-179 Site Characterization Results 
(November 1992) 

Environmental Science and Engineering, Inc. - Monitor Well 
Sampling Locations (May 1994) 

Baker Environmental, Inc. - Building U-l 17 Site 
Characterization (March 1993) 

Foster Wheeler Enviresponse, Inc. - Information from Building 
LP-22 Site Characterization (February 1992) 

Recovery Well Analyses (February 1995) 

Remedial Investigation Field Notes 

Chain-of-Custody Documentation 

Subsurface Investigation Records and Testing Results 

Appendix E- 1 Test Boring and Well Construction Records 

Appendix E-2 Physical Soil Testing Results 

Well Development Forms 

In-Situ Groundwater Survey Reports 

Appendix G- 1 Tracer Research Corporation Report 

Appendix G-2 Land-Tech Remedial Report 
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Appendix H 

Appendix I 

Appendix J 

Appendix K 

Appendix L 

Appendix M 

Appendix N 

Appendix G 

Appendix P 

Appendix Q 

Appendix R 

Appendix S 

Aquifer Test Results 

Appendix H- 1 Hydraulic Conductivity Test Results 

Appendix H-2 Step-Test Results 

Appendix H-3 Bausch Creek Culvert and Background Well Measurements 

Appendix H-4 Flow Rates 

Appendix H-5 

Appendix H-6 

Constant Rate Test Results 

Recovery Test Results 

Aquifer Test Aii Permit Request 

Metal Treatability Study Report 

Investigation Derived Waste Disposal Documentation 

Tidal and Precipitation Data During RI Field Program 

Data Validation Case Narratives 

RI Analytical Summaries 

Appendix N- 1 QA/QC Sample Summaries 

Appendix N-2 

Appendix N-3 

In-Situ Groundwater Survey Sample Summaries 

Soil Sample Summaries 

Appendix N-4 Groundwater Sample Summaries 

Frequency and Range of Detections Tables 

Foster and Chrostowski Shower Model (1987) 

Toxicological Profiles 
\ 

Risk Calculation Spreadsheets 

Sample Calculations 
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1.7 Feasibilitv Study 

The information obtained during the performance of this RI has been incorporated into an FS. The , 
FS includes a summary of the screening and evaluation of various remediation alternatives and 

technologies. The Draft Final FS submitted with this RI includes the following information: 

----. 
l Identification of preliminary screening technologies (including remedial action 

objectives, general response actions, identification of technologies, screening of 
-x, 

technologies and process options). 

l Development of remedial action alternatives. 

l Detailed analysis of alternatives (including individual and comparative analysis). 
---x 

I 

e Summary of detailed analysis. ,-----x 

Although submitted concurrently with the Draft Final RI report, the FS is a separate document and 

is not intended to be incorporated into the RI document. 
. 

/- 
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TABLE l-l 

SUMMARY OF BUILDING LP-20 SHOPS 
BUILDING LP-20 SITE 

NAVAL BASE, NORFOLK, VIRGINIA 
CONTRACT TASK ORDER 0269 

i t 

r..d 

’ P 

‘^. Ji 

Location 

Estimated Type 
of Material 

Stored or Used Area Designation 

- 

Comments 

Painting of aircraft parts are performed in this area 
Painting is primarily performed in spray booths. These 
booths formerly operated flowing water curtain vapor 
filters. Fluids from the filters were discharged to the 
IWS. The fluid filter system was converted to dry 
filters in 1991 which reduced the volume of fluids 
discharged to IWS. 

Area was used to prepare aircraft parts for painting. 
The shop has not been utiliid for four years. 
Operations were transferred to Bldg. LP-24 plating shop 
in 199 1. All process operations in this area have been 
removed. The drainage system in this shop area 
reportedly discharged to the IWS line. 

Shop is presently operational and generates a waste 
stream consisting of film development and fixer 
solutions. These solutions are discharged to the IWS. 

Shop was constructed in 1956 and remained in 
operation until 1987. Plating operations were then 
moved to Bldg. LP-24. Bldg. LP-20 plating shop is to 
be demolished and renovated under the BRAC plan. 

Shop performs cleaning, chemical paint stripping, and 
shot peer&g of &craft parts. Used fluids are stored in 
tanks which rest within pits that drain to IWS. 

This area occupies the majority of Bldg. LP-20. 
Primary area where engine repair activities are 
performed. Small quantities of solvents are used for 
degreasing and engine cleaning activities. 

Paint Shop Southwest 
Comer 

Paints 
Solvents 

Pretreatment 
Shop 

Acids/bases 
Solvents 

Southwest 
Comer 

southwest 
Comer 

Film 
Development 
Solution 

X-Ray Shop 

Metal Plating 
Shop 

Acids/bases 
Solvents 

Western 
Side 

Northern 
Side 

Cleaning and 
&sting Shop 

Solvents 
Acids/Bases 

Engine 
Overhaul 
Shop 

Center to 
Eastern 
Side 

Degreasing 
Solvents 

Note: IWS - Industrial Waste Sewer 
Source: ICF Kaiser, NADEP Environmental Baseline Survey, 1994. 
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TABLE l-2 

SUMMARY OF RELEASES AT BUILDING LP-20 
BUILDING LP-20 SITE 

NAVAL BASE, NORFOLK, VIRGINiA 
CONTRACT TASK ORDER 0269 

SUMMARY OF BUILDKNG LP-20 SHOPS 

Date of Release 
Material 
Released 

Estimated Volume 
of Release 
(gallons) Additional Comments 

Pipe between Bldgs. LP-20 and LP-24 was damaged by 

December 1985 Wastewater Not Specified 
a backhoe. Fluid filled the trench to a depth of four feet. 
The fluid was pumped to the IWIT. No soil removal or 
other types of remediation was performed. 

May 1986 
Industrial ’ 

Wastewater 
4600 

Pump failure caused release of industrial wastewater in 
the alley between Bldgs. LP-20 and LP-26. 

Spill occurred on western loading dock of Bldg. LP-20. 

August 1986 Chromic Acid 2-3 
Spill was immediately contained and removed, however 
an undetermined voltie of fluid reached the storm 
sewer system. 

August 1986 
Industrial 

Wastewater 50 
Wastewater was released onto the machine shop and 
plating shop floor. Spill was contained and remediated 
without contact to the environment. 

November 1990 

February 1991 

Hydraulic 
Fluid 

Industrial 
Wastewater 

5-10 

40 

Hydraulic line on fork-lift broke and released fluid No 
documentation of cleanup or impact to the environment. 

Seal failedon IWS piping system. No other information 
available. 

Both pumps failed at the industrial waste pump station. 

March 1991 
Industrial 

Wastewater 100 
The failme resulted in the station overflowing. No other 
information concerning enviroMlenta1 impact or 
remediation is available. 

March 1991 
Industrial 

Wastewater 100 
Occurred in LP-20 area. No other information available 

March 1991 

May I991 

Industrial 50 
Occurred between Bldgs. LP-20 and LP-26. No other 

Wastewater information available. 
, 

Industrial 10-50 
Spill caused by short in pump motor. Reportedly 1 O-50 

Wastewater gallons of spill entered storm sewer system. 

July 1991 Industrial 
Wastewater 500 

Occurred in LP-20 area. No other information available 

_1 

---T 

I 

- 

? 

--T 

---, 

---7 

r--- 

- 

/ 

I 

,---- 

- - 

ry_ 

I 

Note: IWS - Industrial Waste Sewer 
Source: ICF Raiser, NADEP Environmental Baseline Survey, 1994. 
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TABLE l-2 (Continued) 

SUMMABY OF RELEASES AT BUILDING LP-20 
BUILDING LP-20 SITE 

NAVAL BASE, NORFOLK, VIRGINIA 
CONTRACT TASK ORDER 0269 

SUMMARY OF BUILDING LP-20 SHOPS 

Estimated Volume 
Material of Release 

Date of Release Released Wlod Additional Comments 

Four separate releases totaling over 2,000 gallons, 
resulted when the IWS lines were damaged during 

December 1991 $A:raiir 2000 
construction activities. The bulk of the fluid was 
pumped out of the excavation. The remainder entered 
the soils. No indication that additional remediation 
activities were performed 

March 1992 

June 1992 

Industrial 
Wastewater 

Industrial . 
Wastewater 

2000 

35 

Pumps in the lift station located on the northern side of 
Building LP-20 failed Some of the released fluid 
reached the storm sewer system. 

Release occurred in alley between Bldgs. LP-20 and 
LP-22. Spill was remediated by a NADEP hazardous 
waste crew. 

May 1993 
Industrial 

Wastewater 200 
Spill occurred on the northern side of Bldg. LP-20. 
Reportedly 20 gallons of fluid entered the stormwater 
sewer. 

Release occurred from an aboveground section of the 

January 1994 
Industrial 

Wastewater 200 
IWS. Spill logs also indicate smallquantity spills of 
solvents, oils, and process solutions onto the building 
floor were cleaned by a NADEP-hazardous waste crew. 

Note: IWS - Industrial Waste Sewer 
Source: ICF Kaiser, NADEP Environmental Baseline Survey, 1994. 



TABLE 1-3 

BUILDING LP-20 BULK STORAGE SUMMARY 
BUILDING LP-20 SITE 

NAVAL BASE, NORFOLK, VIRGINIA 
CONTRACT TASK ORDER 0269 

Type of 
Storage 
System 

Tank 
Construction 

Material 

Unknown 

Unknown 

Tank 
Capacity 
(gallons) 

500 

1,000 

Date 
Installed Tank No. Comment 

Current status of UST is not clear. It is believed 
that the UST has been removed. 

TheUST was pumped out monthly by the Public 
Works Center. UST was removed in 199 1. 

1946 Solvent 1 Abandoned/ LP-20-B UST 

LP-20-c UST 

(Varsol) Removed 

1972 Waste Oil 
I 

Abandoned/ 
Removed 

Serves as a replacement waste oil tank for UST 
LP-20-C. UST is equipped with leak detection and 
is pumped out regularly by the Public Works 
Center. 

UST LP-20 April 1992 Waste Oil 

I 

Active Fiberglass 550 

unknown unknown 

Steel 13,500 

Histori? engineering drawings indicate that this 
UST may have been located outside the paint shop. 
UST appears on an updated February 1993 
drawing but has never been located by NADEP 
Environmental Division. 

AST was located on north side of Bldg. LP-20, 
outside of the cleaning shop. AST was removed 
approximately 25 years ago. No reported releases 
associated with AST. 

UST Unknown unknown 

unknown 

Cyanide Waste Abandoned 

Solvent Abandoned/ 
Removed Unknown AST 

Notes: UST - Underground Storage Tank 
AST - Aboveground Storage Tank 
OWS - Oil/Water Separator 

Source: Geraghty and Miller, Inc., Final Report - Phase I LUST Study, 
September 1987, (Contract No. N62470-86-8746). 
ICF Kaiser, NADEP Environmental Baseline Survey, 1994 
Historical Drawing, 1942 



TABLE 13 (Continued) 

BUILDING LP-20 BULK STORAGE SUMMARY 
BUILDING LP-20 SITE 

NAVAL BASE, NORFOLK, VIRGINIA 
CONTRACT TASK ORDER 0269 

Type of Tank Tank 
Storage Construction Capacity Date 

Tank No. System Material (gallons) Installed Tank Contents Tank Status Comment 

Location of UST indicated on 1942 drawing. 

unknown UST Unknown unknown unknown Waste Oil Abandoned/ Tank was located on northern side of LP-20 before 
Removed buiIding expanded to present size. Assumed tank 

was removed prior to construction activities. 

Location of UST indicated on 1942 drawing. 

unknown UST Unknown Unknown Unknown Gasoline Abandoned/ Tank was located on northern side of LP-20 

Removed before building expanded to present size. 
Assumed tank was removed prior to construction 
activities. 

unknown 

Unknown 

UST 

ows 

Unknown 

Unknown 

Location of UST indicated on 1942 drawing. 
Tank was located on northern side of LP-20 before 

Unknown Unknown Wast& Oil Abandoned/ 
Removed building expanded to present size. Assumed tank 

was removed prior to construction activities. 

OWS is located north of the cleaning shop in the 
Not alley between Bldgs. LP-20 and LP-26. 

Applicable unknown Waste Oil Active Indications are that it is part of the industrial waste 
system in this area. 

Notes: UST - Underground Storage Tank 
AST - Aboveground Storage Tank 
OWS - Oil/Water Separator 

Source: Geraghty and Miller, Inc., Final Report - Phase I LUST Study, 
September 1987, (Contract No, N62470-86-8746). 
ICF Kaiser, NADEP Environmental Baseline Survey, 1994 
Historical Drawing, 1942 



TABLE 1-3 (Continued) 

Tank No. 

Unknown 

Unknown 

Unknown 

BUILDING LP-20 BULK STORAGE SUMMAR 
BUILDING LP-20 SITE 

NAVAL BASE, NORFOLK, VIRGINIA 
CONTRACT TASK ORDER 0269 

Type of Tank Tank 
Storage Construction Capacity 
System Material (gallons) 

Date 
Installed Tank Contents Tank Status 

ows Unknown Not 
Applicable Unknown Waste Oil Inactive 

ows Unknown Not 
Applicable Unknown Waste Oil Active 

UST Unknown Unknown Unknown Waste Oil Active 

Notes: UST - Underground Storage Tank 
AST - Aboveground Storage Tank 
OWS - Oil/Water Separator 

Source: Geraghty and Miller, Inc., Final Report - Phase I LUST Study, 
September 1987, (Contract No. N62470-86-8746), 
ICF Kaiser, NADEP Environmental Baseline Survey, 1994 
Historical Drawing, 1942 

Comment 

Located near northeast corner of Bldg. LP-20. 
OWS is in place but is not currently active. 
Apparently was once part of the industrial waste 
system in this area. 

Located near northeast comer of Bldg. LP-20 in 
alley between Bldgs. LP-20 and LP-26. OWS 
used to separate waste oils in the industrial waste 
lines. 

Located near northeast comer of Bldg. LP-20 in 
alley between Bldgs. LP-20 and LP-26. UST used 
to store waste oils in industrial waste stream 
senarated bv OWS. 
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TABLE l-4 

SUMMARY OF RELEASES AT BUILDING LP-22 
BUILDING LP-20 SITE 

NAVAL BASE, NORFOLK, VIRGINIA 
CONTRACT TASK ORDER 0269 

SUMMARY OF BUILDING LP-20 SHOPS 

Date of Release 

July 1985 

February 1987 

March 1987 

1989 

Material 
Released 

Mercury 

Mercury 

Mercury 

JP-5 

Estimated Volume 
of Release 
(gallons) Additional Comments 

Mercury gauges were broken during demolition of the 

unkuown 
control room for Test Cells 7 and 8. The bulk of the 
spill was remediated and procedures were initiated to 
clean the residual mercury. 

-’ unknown Mercury spill reported No other information available. 

unknown Mercury spill reported. No other information available. 

900 
Elbow -in fuel filter line ruptured. No other information 
available. 

1990 
Ethylene 
- Glycol 

670 

Marqh 1991 JP-5 5200 

Release occurs from an anti-freeze tank. The spill 
reportedly reached a storm dram. 

Release occurred due to the rupture of a fitting on a 
filter casing for the fuel supply line. Release apparently 
entered the Bausch Creek culvert, but was contained by 
the floating boom at Outfall 80. 

1994 
Ethylene 
Glycol unkuown 

The removal of a pipe from the heat exchanger located 
on the roof of Building LP-20, resulted in the release of 
an anti-freeze/water solution. The release covered 
approximately 100 square feet of the roof. An unknown 
volume of the solution reaches the roof dram which 
empties to Willoughby Bay. 

Source: ICF Kaiser, NADEP Environmental Baseline Survey, 1994. 

- 



TABLE 1-5 

BUILDING LP-22 BULIi STORAGE SUMMARY 
BUILDING LP-20 SITE 

NAVAL BASE, NORFOLK, VIRGINIA 
CONTRACT TASK ORDER 0269 

Tank No. 

LP-22- 1 

Type of 
Storage 
System 

UST 

Tank 
Construction 

Material 

Steel 

Tank 
Capacity 
(gallons) 

1,000 

Date 
Installed 

1945 

Tank Contents Tank Status Comment 

Removed from service in late 1960s. Solvent Abandoned 
(Varsol) in place Abandoned in place by filling with sand or 

concrete. 

LP-22-2 UST Steel 1,000 1945 Waste Oil 
Removed from service in late 1960s. Abandoned 

in place Abandoned in place by filling with sand or 
concrete. 

LP-22-3 UST 

LP-22-4 UST 

LP-22-5 UST 

LP-22-6 UST 

Steel 

Steel 

Steel 

Steel 

1,000 Unknown 

t 1,000 unknowu 

1,000 Unknown 

500 1987 

Solvent Abandoned/ Tank remained in service until 1988. Removed 
(Varsol) Removed in 199 1 and showed no signs of leakage. 

Solvent Abandoned/ Tank remained in service until 1988. Removed 
(varsol) Removed in 1991 and showed no signs of leakage. 

Lubrication Oil Abandoned/ Tank discovered in April 1987. Removed in 
Removed ,199 1 and showed no signs of leakage. 

This tank is suspected to be located on north 
side of building as shown on interior drainage 

Waste Oil Inactive system drawing. Used to collect oil from 
separator in the engine steam cleaning area. 
UST was last used in November 1992 and is 
scheduled for removal. 

Notes: UST - Underground Storage Tank 
AST - Aboveground Storage Tank 
OWS - Oil/Water Separator 

Source: Geraghty and Miller, Inc., Final Report - Phase I LUST Study, 
September 1987, (Contract No. N62470-86-8746). 
ICF Kaiser, NADEP Environmental Baseline Survey, 1994 



TABLE 1-5 (Continued) 

BUILDING LP-22 BULK STORAGE SUMMARY 
BUILDING LP-20 SITE 

NAVAL BASE, NORFOLK, VIRGINZA 
CONTRACT TASK ORDER 0269 

Tank No. 

LP-35-A 
through 
LP-35-F 

Type of Tank 
Storage Construction 
System Material 

UST Steel 

Tank 
Capacity 
(gallons) 

2,000 or 
16,000 

Date 
Installed 

1934 or 
1945 

Tank Contents 

145 Octane 
Aviation 
Gasoline 

Tank Status Comment 

These USTs were located east of Bldg. LP-22. 
In 1972 two of the USTs were reported to be 
active while three were either filled with sand Abandoned and the sixth was inactive. All six USTs no 
longer active but it is not known if they were 
closed in place or removed. 

Test Cell 7 AST Unknown 5;ooo Unknown Ethylene Glycol Abandoned/ AST was removed between 1993 and 1994. No 
Removed releases reported during,operation. 

Oil/Water Unknown Not 
ows 1 Applicable unknown Waste Oil Unknown Associated with Test Cell 1, Located east of 

Separator Bldg. LP-22. 

unknown Oil/Water Unknown Not Associated with former Test Cell No. 5. 
Applicable unknown Waste Oil unknown 

Separator Located east of Bldg. LP-22. 

Associated with Former Test Cell No. 6 and 
Not 

ows5 
Oil/Water Unknown Unknown Waste Oil unknown 
Separator Applicable 

metalizing both north of Test Cell No. 6. OWS 
located east of Bldg. LP-22. 

Associated with engine was rack. OWS located 
unknown 

Oil/Water 
Separator Unknown Not Unknown Waste Oil Unknown east of Bldg. LP-22, Handwritten note on 

Applicable historical drawing indicates presence of UST. 

Notes: UST - Underground Storage Tank 
AST - Aboveground Storage Tank 
OWS - Oil/Water Separator 

Source: Geraghty and Miller, Inc., Final Report - Phase I LUST Study, 
September 1987, (Contract NO. N62470-86-8746). 
ICF Raiser, NADEP Environmental Baseline Survey, 1994 



TABLE 1-5 (Continued) 

BUILDING LP-22 BULK STORAGE SUMMARY 
BUILDING LP-20 SITE 

NAVAL BASE, NORFOLK, VIRGINIA 
CONTRACT TASK ORDER 0269 

Tank No. 

unknown 

Type of Tank 
Storage Construction 
System Material 

UST Unknown 

Tank 
Capacity 
(gallons) 

Unknown 

Date 
Installed 

Unknown 

Tank Contents 

Gasoline/ 
Aviation Fuel 

Tank Status Comment 

Drawings indicate two large USTs located north Abandoned/ 
Removed of Building LP-48. No other information 

available. 

Notes: UST - Underground Storage Tank 
AST - Aboveground Storage Tank 
OWS - Oil/Water Separator 

Source: Geraghty and Miller, Inc., Final Report - Phase I LUST Study, 
September 1987, (Contract No. N62470-86.8746). 
ICF Kaiser, NADEP Environmental Baseline Survey, 1994 



TABLE 1-6 

SUMMARY OF RELEASES AT BUILDING LP-24 
BUILDING LP-20 SITE 

NAVAL BASE, NORFOLK, VIRGINIA 
CONTRACT TASK ORDER 0269 

Date of Release 

January 1991 

July 1991 

August 1991 

December 1992 

March 1994 

Material 
Released 

Chromic 
Acid 

Cyanide 
Liquid 

Industrial 
Rinse Water 

Industrial 
Wastewater 

Acid 

Estimated Volume 
of Release 
(f@W 

160 

uuknown 

2 

unkIlowIl 

8 

Additional Comments 

The IWS line broke during the pumping of a chromic 
acid solution. The fluid contaminated soils in the area. 
Soil remediation involved the removal of 100 drums of 
soil and 20 cubic yards of concrete. 

The cyanide fluid was sighted flowing out of an 
expansion joint on the south side of the building. A 
portion of this fluid entered the excavation made by 
January 1991 chromic acid spill. The cause of the 
release was from the new cyanide line from Bldg. LP-24 
connected to an old cyanide iine from Building LP-20. 
The old line had shifted and broke causing the Building 
LP-24 waste to backflow and enter the soil. 

Operator error resulted in an overflow of a pump station 
The release was cleaned by waste handlers. 

The IWS line beneath the southern side of Building 
LP-24 broke. An unknown amount of fluid entered the 
storm sewer line. The soils removed during excavation 
activities were determined to be non-hazardous and 
were placed back into the excavation. ~ 

The drum was found to be leaking in an outside storage 
area. The spill was cleaned without impact to the 
environment. 

Note: IWS - Indnstrial Waste Sewer 
Source: ICF Raiser, NADEP Environmental Baseline Survey, 1994. 
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TABLE l-7 

BUILDING U-132 UNDERGROUND STORAGE TANK SUMMARY -7 
BUILDING LP-20 SITE 

NAVAL BASE, NORFOLK, VIRGINIA 
CONTRACT TASK ORDER 0269 

Tank 
No. 

Tank Tank 
Construction Capacity 

Material (Gallons) 

U-132-A Fiberglass 
I 

10,000 

U-132-B 
I 

Fiberglass 
I 

10,000 

U-132-E Fiberglks 5000 

U-132-F Fiberglass 

1952 

1952 

1952 

CaIibration 
Fluid 

Calibration Abandoned 
Fluid 

unknown Abandoned 

Solvent Abandoned 
w-=1) 

Source: Geraghty and Miller, Inc., Final Report - Phase I LUST Study, 
September 1987, (Contract No. N62470-86-8746). 

- 
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FIGURE l-1 
SITE LOCATJON MAP 

BUILDING LP-20 SITE 

NAVAL BASE NORFOLK 
NORFOLK, VIRGINIA 



u LP59 Ii. 
a u41 

uttt 

* n 

HANGAR 

us1 
G 

/ 

WEST C STREET 

LP22 

/ 
ENGINES;;;RttAUL 

LP2Q0 LPl3 

!i 

B 
a I-- 

- 
g 

1 HANGAR 

----I 

tP24 

I./ iti 
WEST 0 STREET : . 4 

LP78 /i 1, w 

MACHlNE: SHOP 

LP23 

M”TM&AT’NG 

I 27 Ull’ 

/ r’ HANGAR 
/ 

LPI 5Q cl LP171 

I 

i inch = 150 ft. ti 
Baker EnvIronmentah 

FIGURE ? -2’ 
SITE PLAN 

BUILDING LP-20 SITE 

NAVAL BASE NORFOLK. 
JRCE: LANTDIV, FEB. 1992 NORFOLK, VIRGIN.lA 



F’ORMKR BOUSCH . . 

-7 n CREEK 

1 I 
1 inch = lOOOft. Baker Environmenta1.h; 

-j FIGURE l-3 
m//i:l>l. I*:/- CULVERT BELOW ORADE FORMER EXTENT OF BOUSCH CREEK 
- SURFACE !mAINAGE CHANNEL BUILDING LP-20 SITE 

1 
I NAVAL BASE NORFOLK 

NORFOLK, VIRGINIA 
7 



41 

LP26 

27 
Ulil 

ENGINE OVERHAUL SMALL 
PARTS STORAGE BUILDING 

JP-5 SUPPtY 

CLEANING SHOP 

MACHINE SHOP 

125 

--------- 

LIQSl8WP 1 inch = 125 ft. 

FIGURE 1-4 
AfRCRAFT SUPPORT SERVICES iREA 

BUILDING LP-20 SITE 

NAVAL BASE NORFOLK 
)‘JRCE: LANTDIV, FEE. 1992 NORFOLK, VIRGINIA 



FU
E

L 
A

C
C

E
S

S
O

R
= 

B
U

IL
D

IN
G

 

“-
 

/ / - 5 w
 

_-
 

TH
IR

D
 

A
V

E
N

U
E

 

’ I
 

‘I ! ’
 

1;
 

’ I
 

ll ’ I
 

I I
- 

1 1
3 

’ I
 I I i I I 4 ‘I iI 0 ll ‘I h 

C
O

V
E

R
E

D
 

P
A

S
S

A
G

E
W

A
Y

 

e n C
T u

 
E

N
G

tN
E

 
TE

S
Tt

N
( 

;/ 
I 

a 
I 

O
V

E
R

H
A

U
LI

N
G

 
B

U
lL

th
N

G
 

1 
; 

1 
--

 
_ 

i ;;1
 

Y
 ! * 

: 

co
 

W
AS

H
R

AC
K 



d 

I’ 
/’ 

I/ 
!’ AM,-,, 

FIGURE l-6 
PREVIOUS ENVIRONMENTAL INVESTIGATIONS 

BUILDING LP-20 SITE 

I NAVAL BASE NORFOLK 
NORFOLK, VIRGINIA 



2.0 PREVIOUS ENVIRONMENTAL INVESTIGATIONS 

Prior to the initiation of this RI, nine separate investigations had been performed in the Building LP- 

20 area (not including investigations in the LP Fuel Farm area). During these investigations, 95 

monitoring wells were installed in the vicinity of Building LP-20, as shown on Figure l-6. The 

majority of these wells were installed to assess the subsurface soils and groundwater for petroleum 

contamination. Due to the nature of the contamination, the monitoring wells are relatively shallow 

in depth (typically less than 25 feet below ground surface) and are screened to intercept the water 

table. None of the monitoring wells installed during these early investigations extended beyond the 

shallow water table aquifer into the underlying Yorktown Aquifer. 

Investigations in the vicinity of Building LP-20 have shown that solvent and petroleum 

contamination (and possibly metals contamination) is present. Individual past investigations are 

discussed in the following sections; boring logs, well construction diagrams, and other pertinent 

information obtained from each investigation can be found in Appendix B. 

2.1 HardinP Lawson Associates Investbation (SeWember 1986) 

Harding Lawson Associates (HLA) performed the first environmental assessment in this portion of 

the NADEP area in September 1986, to evaluate a petroleum release from a JP-5 pipeline. As shown 

on Figure 1-6, a portion of the pipeline is located between the jet engine test cells in Building LP-78 

and LP-176 and the LP Fuel Farm located south of Building LP-24. 

The HLA investigation included: installation of 23 water table monitoring wells; soil sampling and 

analysis; groundwater sampling and analysis; fluid level measurements; in-situ hydraulic 

conductivity testing; and, shallow aquifer testing. Monitoring wells, which ranged from 19.5 to 25 

feet below ground surface (bgs), are located on Figure l-6. 

The HLA investigation indicated that a significant area, east of Buildings LP-78 and LP-176 had 

been impacted by JP-5 contamination: 18 of the 23 monitoring wells installed had measurable free 

product ranging in thickness from 0.07 feet to 4.65 feet. The investigation did not, however, 

delineate the extent of groundwater contamination. 
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Due to the age of the HLA analytical results and the amount of additional information that has since 

been collected from this area, detailed summaries are not included here. Information specific to the 

HLA investigation, such as figures, boring logs, and monitoring well construction details appears 

in Appendix B- 1. 

The HLA investigation indicated that groundwater in this area was migrating towards the northeast. 

Utilizing aquifer test data and in-situ hydraulic conductivity testing results, LILA determined 

calculated hydraulic conductivity values ranging from 40 gallons per day (gpd) per square foot (sq. 

ft.) to 368 gpd/sq. ft. This indicates that groundwater in the area was migrating at a rate of 14 to 16 

feet per year (ft/yr). 

2.2 O’Brien and Gere InvestiPation (June 1988) 

O’Brien and Gere (O&G) installed 20 monitoring wells (designated as MW-25 through MW-44) in 

the areas north of the LP Fuel Farm and the parking lot located east of Building LP-22 in June 1988 

to further define the extent of free product associated with the previously studied JP-5 pipeline 

release. All 20 monitoring wells were constructed to depths of 20 feet or less. 

Fifteen of the 20 monitoring wells installed during this investigation were sampled for volatile 

organic compounds (VQCs). As shown on Table 2-1, groundwater samples from 4 of the 15 

monitoring wells (MW-26 through MW-29) had no detectable concentrations of VOCs. Monitoring 

well MW-3 5 had the highest concentrations: VOCs of .primary concern were benzene, toluene and 

TCE, with detected concentrations of 370 parts per billion (ppb), 4,400 ppb, and 2,800 ppb, 

respectively. 

Two areas of free product, west of Building LP-12 and north of Building LP-177, were defined. 

Information specific to the O&G investigation, such as figures, boring logs, and monitoring well 

construction details for the wells installed is provided in Appendix B-2a. 
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2.3 *j O’Brien and 

O&G installed additional monitoring wells to further evaluate petroleum (free product) 

contamination at the LP Fuel Farm in February 1989. These shallow monitoring wells were 

primarily located south of the Building LP-20 site in the vicinity of the LP Fuel Farm. Boring logs 

and construction information for these wells are presented in Appendix B-2b. 

Analytical results from this investigation were unavailable. However, another firm sampled several 

of these wells in April 1994; results of this effort are discussed in Section 2-10. 

2.4 O’Brien and Gerehvestication (November 1990) 

This investigation performed by O&G was intended to evaluate releases associated with calibration 

fhtid in the Building U-132 area. The material name for calibration fluid is N-Heptane, a colorless 

liquid which is used to test aircraft engine fuel components. It has similar properties to petroleum 

fuels (specific gravity less than one, low flash point, etc.). A Material Safety Data Sheet (MSDS) 

for calibration fluid is provided in Appendix B-2c. 

In April 1990, an estimated 500 to 750 gallons of calibration fluid was released at Building U- 132 

when an UST overflowed. Later in 1990, during an UST replacement, a petroleum substance was 

detected within the tank excavations. Petroleum fluids were also detected on the south side of 

Building U-132 during a road construction project. In response, O&G performed a site 

characterization in the vicinity of Building U-132: 20 monitoring wells were installed in the area 

west of Building LP-20 and north of Building LP-26, as shown on Figure l-6. Groundwater 

samples, were analyzed for BTEX, TCE, PCE, MTBE, and total hydrocarbons and are summarized 

on Table 2-2. Contaminants were absent in 11 of the 20 monitoring wells. Of the remaining nine 

wells, MW- 11 and MW- 12, located west of Building LP-20 had the highest levels of contamination: 

TCE was detected in these two wells at concentrations of 19,000 ppb and 54,000 ppb, respectively. 

J 
i. 1/ J 
,- 1 
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During this investigation, one soil sample from each boring was analyzed for metals (using the EP 

Toxicity Method), total petroleum hydrocarbon (TPH), flashpoint, percent total solids, and total 

organic halogens (TOX). As shown on Table 2-3, eight soil samples had TPH concentrations above 

the Commonwealth of Virginia “action level” of 100 parts per million (ppm). The two highest 
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concentrations were detected in soil borings MW-2 and MW-12, at 2,300 ppm and 4,700 ppm, 

respectively. 

The results of the O&G site characterization were reported in a July 1991 Corrective Action Plan 

(CAP). The boring logs, well construction information, and key figures presented in this July 1991 

report are provided in Appendix B-2d. 

---! 

, 

2.5 ATEC Investipation Webruarv 1991) 

ATEC completed a site check of the two USTs located within Building LP-22. Eight shallow 

monitoring wells (HA- 1 through HA-3 and MW- 1 through MW-5) were installed in February, 199 1. 

Monitoring wells HA-1 through HA-3 were installed inside Building LP-22 to evaluate the solvent 

and waste oil USTs. Monitoring wells MW-1 through MW-5 were installed outside of Building 

LP-22 to evaluate the three removed USTs. These monitoring well locations are shown on 

Figure l-6. 

As shown on Table 2-4, three of the five soil samples collected from the monitoring wells outside 

Building LP-22 had TPH concentrations above the Commonwealth of Virginia “action level” of 

100 ppm, ranging from 300 ppm to 920 ppm. Of the three monitoring wells installed inside Building 

LP-22, one soil sample had a TPH concentration of 1,200 ppm, which also exceeded the 100 ppm 

action level. 

TPH concentrations exceeded the Commonwealth groundwater standard of 1.0 ppm in tbree 

monitoring wells. These wells, MW-1, MW-2, and MW-3, exhibited concentrations of 21 .O ppm, 

2.7 ppm, and 4.6 ppm, respectively. 

The boring logs and well construction information from ATEC’s report are provided in 

Appendix B-3. 

- 

-- 

2.6 Environmental Science and Erwineeriw. Inc. (ESE\ Investipation (Februarv 1991) 

ESE installed six shallow monitoring wells (SW- 1 through SW-6) during February and March 199 1 

as part of an interim RI for Building LP-20. Round 1 RI sampling included soils collected during 
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installation of six new wells, and groundwater from the six new wells and six existing wells. A 

second round of groundwater samples was also collected from the six new monitoring wells . The 

locations of the six monitoring wells installed during Round 1 are shown on Figure l-6. 

Table 2-5 summarizes analyses conducted on soil and groundwater samples from this investigation; 

analytical results are included in Appendix B-4a. 

The soil analyses did not confirm suspected contamination: solvents in soils were minimal, with soil 

boring SW-3 having the highest concentration of solvents detected (55,000 ppb toluene). 

Additionally, one soil boring, SW-l, had a chromium concentration of 111.89 ppm which, while 

elevated, is below the USEPA Region III Risk Based Concentrations (RBC). 

During both rounds of groundwater sampling, VOCs were detected in the six newly installed 

monitoring wells. Results of Round 2 showed TCE in five of the six wells sampled (SW-5 was 

undetected) at concentrations ranging from 470 ppb (SW-4) to 13,000 ppb (SW-l). In addition, 

groundwater contamination by phenols in the vicinity of Building LP-20 ranged from 2 ppb (SW-2) 

to 250 ppb (SW-3), exceeding the Virginia groundwater standard of 1.0 ppb. As shown on 

Table 2-5, groundwater from wells SW-2 and SW-3 was analyzed for pesticides and polychlorinated 

biphenyls (PCBs); both contaminants were absent. 

Based on the results of the field activities and analytical data, three potential sources of TCE 

contamination in the groundwater were identified including: 1) north of Building LP-20; 2) south 

of Building LP-20; and, 3) in the vicinity of Building LP-48 (located east of Buiiding LP-22). The 

investigation also suggested that groundwater beneath the site had been impacted by metals: 

chromium, lead, and zinc were identified. 

2.7 Baker Environmental. Inc. Investiqation (September 19911 

In September 1991, Baker completed a site characterization of a 2,500 diesel UST at Building U- 

117, southwest of Building LP-20. Baker installed seven shallow monitoring wells and advanced 

four additional shallow soil borings to evaluate the extent of petroleum contamination. The 

locations of the monitoring wells installed for this investigation are also shown on Figure 1-6. 
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As shown on Table 2-6 the amount of petroleum contamination detected in soils at the U-l 17 site 

was limited to borings MW-6 and MW-7. TPH concentrations in these two borings ranged from 

395.28 ppm to 859.56 ppm, exceeding the 100 ppm, “action level” established by the 

Commonwealth of Virginia. 

Groundwater samples were analyzed for VOCs (USEPA Method 602) and total lead: analytical 

results are summarized on Table 2-7. Benzene was detected in three groundwater samples ranging 

in concentration from 1.429 ppb (MW-3) to 5.84 ppb (MW-5) which just exceeds Federal MCL 

5 ppb. Lead concentrations were below the Commonwealth standard of 50 ppb. 

The boring logs and well construction information presented in the Baker report are provided in 

Appendix B-5. 

2.8 Foster Wheeler Enviremonse, Inc. Investigation (October 1991) 

In October and November 1991, FWE completed a site characterization for three removed USTs east 

of Building LP-22 (USTs LP-22-3, LP-22-4, and LP-22-5). Seven shallow monitoring wells (MW-7 

through MW-13) were installed and four additional soil borings were advanced to characterize the 

site. The locations of the monitoring wells are shown on Figure l-6. 

Soil sample analytical results are summarized on Table 2-8. Five soil samples had TPH 

concentrations ranging from 18 1.4 ppm (MW- 13) to 675.9 ppm (MW- 10) that exceeded the Virginia 

“action level” of 100 ppm. 

Groundwater samples were collected from the seven monitoring wells installed during this 

investigation and five wells previously installed by ATEC, samples were analyzed for VOCs 

(USEPA Method 624) and total lead. Analytical results are summarized on Table 2-9. TCE was 

detected in four groundwater samples ranging in concentrations from 5.7 ppb (MW-3) to 27 1 ppb 

(MW- 12). Total lead concentrations did not exceed the Commonwealth of Virginia standard for 

dissolved lead of 50 ppb. 

The boring logs and well construction information from the FWE report, are provided in 

F‘: 

- 

P----a 

, 

-- 

-- 

- 

Appendix B-6. 
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2.9 Environmental Science and Ewineeriw. Inc. Investbation (Am-ii 19921 

On January 25, 1991, the underground IWS line from Building LP-23 to LP-179 was damaged 

during excavation activities. Approximately 160 gallons of chromic acid was released into the soil 

and pavement. On July 24, 1991, a cyanide IWS line was damaged by excavation activities in the 

same area as the earlier chromic acid release. Naval Base personnel excavated contaminated 

subsurface soils. Approximately 100 drums and 20 cubic yards (cu. yd.) of soil were removed by 

these activities. 

ESE subsequently performed a site characterization and environmental assessment of the area and 

submitted the final report in November 1992. The investigation included: the installation of four 

monitoring wells; 25 subsurface soil borings; six HydroPunchTM borings; and the collection of 

associated soil and groundwater samples. The locations of the four monitoring wells, GW-1 through 

GW-4, are shown on Figure l-6, Table 2-10 summarizes the chemical analyses performed on the 

soil and groundwater samples; analytical results are included in Appendix B-4b. 

The only contaminant at this site that was found to exceed Federal guidelines for corrective action 

on a site-wide basis was beryllium. Other elevated contaminants were detected only locally, and 

were below Federal and Commonwealth corrective action guidelines (if applicable); these included 

cobalt, iron, total and hexavalent chromium, nickel, lead, zinc, arsenic, cyanide, and mercury (ESE, 

i 992). The investigation also indicated that groundwater was impacted by iron and manganese but 

their concentrations may be typical of the indigenous shallow groundwater quality in the area and 

unrelated to the spills (ESE, 1992). 

2.10 Environmental Science .and EnhweringgInc. 

ESE performed additional groundwater sampling of the existing monitoring wells located in the 

vicinity of Building LP-20 (29 wells) and the LP Fuel Farm (20 wells) in March and April, 1994. 

Elevated levels of VOCs were detected in several of the monitoring wells. The analytical results 

from the selected monitoring wells in the vicinity of Building LP-20 are presented on Table 2- 11. 

The analytical results from the monitoring wells located in the vicinity of the LP Fuel Farm are 

summarized on Table 2-12. Well locations and volatile organic results are depicted on a figure 

provided in Appendix B-4c. 
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This field program provides the most extensive and current analytical data available for this area. 

The analyses indicate that groundwater contaminants are concentrated in the central portion of the 

Bausch Creek Culvert Area. Another isolated area of contamination also exists farther north. ESE 

concluded that groundwater was impacted by several different sources within the Bausch Creek 

Culvert Area. These sources were former USTs located in the area and the JP-5 pipeline. These 

sources were former USTs located in the area and the JP-5 pipeline. The LP Fuel Farm was not 

indicated as a contaminant source. 

2.11 Ouality Environment Company. Inc. Groundwater Monitoring CMav 1994) 

Since May of 1994, Quality Environment Company, Inc. (QEC) has been performing monthly 

groundwater monitoring and product removal activities in the vicinity of Building LP-20. 

Groundwater and free product levels within selected monitoring wells are measured to evaluate the 

direction of groundwater flow and to estimate the extent of free product. Monitoring wells identified 

as having free product are bailed to remove the product layer using a groundwater sampling bailer. 

All recovered free product is then properly disposed. 

A summary of the free product thicknesses recorded by QEC is provided on Table 2-13. In general, 

the free product thicknesses decreased in the wells monitored during this period. 

2.12 Summa c 

Using the historical analytical data available for the LP-20 area, a preliminary evaluation of the 

extent of groundwater contamination can be made. The recent ESE groundwater analytical results 

(March 1994) provide the most complete and current overall view of the area. Other monitoring 

wells in the area, while not sampled in the recent ESE effort, also provide information to evaluate 

the extent of groundwater contamination. For these wells, the most recent analytical data available 

was used. However, no well data obtained nrior to June 1991 were used in this evaluation because 

of. 
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Several figures were developed to assist in the evaluation process as noted below: 

0 

0 

0 

0 

Figure 2- 1 illustrates the benzene concentrations in groundwater across the entire 

LP-20 and LP Fuel Farm areas. As shown on the figure, an area of benzene 

contamination .appears to be located east of Building LP-22. The extent of benzene 

contamination appears to be defined in the areas north, south, and east of Building 

LP-20. 

Figure 2-2 depicts the extent of BTEX constituents in the groundwater where the 

highest BTEX concentrations were detected in monitoring well SW-3, located 

northeast of Building LP-20. The extent of BTEX contamination appears to be 

defined in areas north, south, and east of the Building LP-20 area. 

TCE concentrations in groundwater are depicted on Figure 2-3. Only the 

groundwater samples in the vicinity of Building LP-20, which has a history of 

solvent use and industrial activities, were analyzed for TCE. Groundwater samples 

from the LP Fuel Farm area were not analyzed for TCE because TCE is a solvent 

and not typically associated with JP-5 fuels. 

As shown on Figure 2-3 the highest TCE concentrations were detected at 

monitoring well SW-l, which is located south of Building LP-20. Elevated TCE 

concentrations were also detected across a much broader area north of Building LP- 

20 and north of Building LP-26. The extent of TCE contamination to the east, west 

and north of Building LP-20 is not defined. 

Figure 2-4 illustrates the extent of total VOC concentrations in the LP-20 and LP 

Fuel Farm areas. Because of the various types of analytical methods used to 

evaluate the VOC concentrations during the several investigations performed in the 

area (USEPA Methods 602,624, 8240, etc.), comparisons of these concentrations 

may not correlate well. As shown on Figure 2-4, the VOC contamination in the 

groundwater of the LP-20 area appears to be defined and wide-spread to the 

northeast, east, and south. However, the extent of groundwater contamination to 

the north, west and east is undefined. 
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0 Based on the results of the QEC September 1994 monitoring period, Figure 2-5 

depicts the estimated extent of free product. As shown on the figure, three separate 
.---=? 

areas of free product exist to the east and southeast of Building LP-20. No free 

product has been detected north or south of Building LP-20. The monitoring wells 

, 

,-, 
west of Building LP-20 are not included in the monthly monitoring activities; 

therefore, product information for these wells is unavailable. 
- 

2.13 Existinp Remediation Activities 

As a result of the free product present in the area, two groundwater recovery/treatment systems have 

been installed in the areas south and southeast of Building LP-22. The locations of the two recovery 

systems are shown on Figure 2-5. Product Recovery System #l was constructed approximately ten 

years ago. Product Recovery System #2 is believed to be approximately six to eight years old. 

, 

Both remediation systems operate four individual recovery wells. Each recovery well in Product 7 

Recovery System #l utilizes a dual pump recovery system. In a dual pump system, a pneumatic \ j/ 

groundwater pump depresses the groundwater table and creates a radius of influence in the vicinity - -\ 

of the well. Asthe product migrates into the well, a second pneumatic pump recovers the separate 

phase product. 

’ 

1 

Each of the four recovery wells in Product Recovery System #2 utilizes a single pump recovery 

system (also referred to as a total fluid system). In this system, one pneumatic pump recovers both 

groundwater and free product. 

,-...- 

r----- 

For both remediation systems, fluids pass to an oil/water separator before being discharged to a 

subsurface drain. This drain eventually connects to the Bausch Creek Culvert. Free product from 

the oil/water separator (and from the product pumps in system #I) is collected in an AST. Fluid 

discharges to the Bausch Creek Culvert were performed in accordance with discharge requirements 

-,-, 

r---- 

permitted by the Virginia Department of Environmental Quality (VDEQ). 

Conversations with Activity personnel indicate that neither recovery system has performed as 

anticipated. The systems were seldom in operation due to various mechanical problems; operations 
--- 

I 

-, 
2-10 



were terminated in December 1994. The Activity has indicated that both recovery systems are 

scheduled to be dismantled during 1995. 

On February 15, 1995, a groundwater sample was collected from a recovery well within each 

recovery system. The recovery wells selected for sampling were RW- 1 OA and RW-18A; the location 

of each well is shown on Figure 2-5. Each recovery well was sampled for the following analytical 

parameters: 

TCL VOCs 

TCL SVOCs 

TAL Metals (total and dissolved) 

Total Organic Carbon (TOC) 

Total Suspended Solids (TSS) 

Total Dissolved Solids (TDS) 

Dissolved Oxygen 

The analytical results are summarized and presented in Appendix B-7. 

Conversations with representatives of the LANTDIV UST Program in August 1995 indicate that a 

free product recovery system is in operation at the LP Fuel Farm. A vacuum enhanced recovery 

system is scheduled to be added to the present system by the spring ‘of 1997. 

The UST Program has other petroleum remediation efforts scheduled for the NADEP area. Plans 

are for two well clusters consisting of three recovery wells each to be installed in the area between 

the northern recovery system (Recovery System #I) and the Jet Engine Test area. A mobile 

recovery system utilizing groundwater depression and product recovery pumps will alternate every 

six months between the well clusters. Recovered fluids will pass through an oil/water separator prior 

to eventually discharging to the Bausch Creek Culvert. Fluid discharges to the culvert will be 

performed in accordance to permits issued by the VDEQ. 

A final remediation effort planned by the UST Program involves four to five B-inch wells installed 

in the area east of Building LP-22. Two solar powered product skimming pumps will be alternated 
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between the 6-inch wells. Product will be temporarily stored on-site until the fluids are transported 

to a recycling facility. 
-. 

- 
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TABLE2-1 

SUMMARYOFGROUNDWATERANALYSES-JUNE1988 
LPFUELFARMINVESTIGATION 

BUILDINGLP-20SITE 
NAVALBASE,NORFOLK,VIRGNIfA 

CONTRACTTASKORDER0269 

Methyl Total 
Monitoring Date Ethyl- Trichloro- Tetrachloro- Tertiary Hydro- 
Well No. Sampled Benzene Toluene benzene Xylenes ethene ethene Butyl Ether carbons 

MW-25 6-24-88 1.0 Cl.0 4.0 Cl.0 4.0 <l .o 40.0 c10.0 
MW-26 6-24-88 cl.0 4.0 q1.0 cl.0 Cl.0 <l’iO 40.0 c10.0 
MW-27 6-24-88 Cl.0 Cl‘0 cl.0 e1.0 1.0 Cl.0 40.0 12.0 
MW-28 6-24-88 4.0 Cl.0 cl.0 cl.0 Cl.0 cl.0 <lO.O 180 
MW-29 6-23-88 <LO cl.0 4.0 Cl.0 a.0 Cl.0 c10.0 40.0 
MW-3 1 6-23-88 4.0 12.0 <l.O 4.0 Cl .o cl.0 40,o 58 
MW-32 6-24-88 e1.0 Cl.0 x1.0 cl.0 2.0 4.0 c10.0 27 
MW-33 6-23-88 33 . -=lO*O 58 110 e10.0 <lO.O-. Cl00 7,400 
MW-34 6-23-88 86 40.0 49 87 c10.0 e10.0 <loo 1,600 
MW-35 6-24-88 370 4,400 230 770 2,800 Cl00 4000 17,000 
MW-36 6-24-88 300 30 66 51 73 15.0 c10.0 840 
MW-37 6-23-88 52 K10.0 37 170 40.0 c10.0 400 1,700 
MW-40 6-24-88 Cl.0 Cl.0 <LO Cl.0 cl.0 <l.O <lO.O c10.0 
MW-43 6-23-88 40.0 <IO,0 56 260 c10.0 c10.0 <loo 23,000 
MW-44 6-24-88 <LO 4.0 cl.0 1.0 430 <I .O.- c10.0 590 

Notes: All values expressed in parts per billion (ppb). 
Source: O’Brien and Gere. January 1989. “Contaminated Groundwater Study, Naval Air Station, Bausch Creek Area, 

Norfolk, Virginia.” Contract No. N62470-86-R-8740. 



, 

._ 

* I ‘: .t 

TABLE 2-2 

SUMNARY OF GROUNDWATER ANALYSES - BUILDING U-132 INVESTIGATION 
BUILDING LP-20 SITE 

NAVAL BASE, NORFOLK, VIRGINIA 
CONTRACT TASK ORDER 0269 

Notes: MTBE - Methyl tertiary butyl ether 
All values presented as parts per billion 
Groundwarer samples analyzed by purge and trap/gas chromatograph 

Source: O’Brien and Gere Engineers, Inc., July 1991. “Corrective Action Plan, Building U-132 Site.” 



,TABLE 2-3 

SUMMARY OF SOIL ANALYSES - BUILDING U-132 INVESTIGATION 
BUILDING LP-20 SITE 

NAVAL BASE, NORFOLK, VIRGINIA 
CONTRACT TASK ORDER 0269 

Analytical Parameters 
Soil I 

Boring Percent 
Number Arsenic Barium Cadmium Chromium Lead Mercury Selenium Silver TPH Flashpoint Total Solids TOX 

MW-1 < 0.5 < 10 co.1 < 0.5 < 0.5 < 0.0005 CO.1 < 0.5 c50 > 70 82 60 
MS%2 eo.5 c 10 CO.1 < 0.5 < 0.5 < 0.0005 co.1 < 0.5 2,300 > 70 89 70 

MW-3 < 0.5 < 10 <O.l < 0.5 < 0.5 < 0.0005 co.1 =c 0.5 410 >70 83 50 

MW-4 co.5 < 10 co.1 < 0.5 < 0.5 < 0.0005 co.1 co.5 50 > 70 76 c30 

MW-5 < 0.5 < 10 co.1 < 0.5 < 0.5 < 0.0005 eo.1 < 0.5 400 > 70 82 <30 

MW-6 < 0.5 < 10 co.1 c 0.5 < 0.5 < 0.0005 < 0.1 < 0.5 120 55 88 <30 

MW-7 < 0.5 < 10 co.1 < 0.5 < 0.5 < 0.0005 co.1 < 0.5 <50 52 83 40 

MW-8 < 0.5 < 10 co.1 < 0.5 < 0.5 < 0.0005 <O.l co.5 <50 > 70 87 150 

Mw-9 < 0.5 < 10 co.1 < 0.5 < 0.5 < 0.0005 co.1 < 0.5 <50 >70 82 <30 

MW-IO c 0.5 < 10 co.1 < d-5 < 0.5 < 0.0005 co.1 < 0.5 540 >70 79 <30 

MW-I1 < 0.5 < 10 x0.1 < 0.5 < 0.5 < 0.0005 co.1 < 0.5 <50 > 70 82 90 

MW-12 < 0.5 < 10 co.1 < 0.5 < 0.5 -=I 0.0005 co.1 < 0‘5 4,700 > 70 80 50 

MW-13 < 0.5 < 10 co.1 < 0.5 < 0.5 < 0.0005 CO.1 < 0.5 83 > 70 86 40 

MW-14 < 0.5 < 10 co,1 < 0.5 < 0.5 < 0.0005 co.1 < 0.5 <50 > 70 83 <30 

MW-15 < 0.5 < 10 CO.1 c 0.5 KO.5 -= 0.0005 co.1 < 0.5 120 > 70 79 <30 

Notes: TPH - Total petroleum hydrocarbons 
TOX - Total Organic Halogens 
Metal analyses performed by EP Toxicity Method. TPH peflormed by USEPA Method 418.1 
All values expressed as mgkg. 

Source: O’Brien and Gere Engineers, Inc., July 1991, “Corrective Action Plan, Building U-132 Site.” 
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TABLE 23 (Continued) 

SUMMARY OF SOIL ANALYSES - BUILDING U-132 INVESTIGATION 
,BUILDING LP-20 SITE 

NAVAL BASE, NORFOLK, VIRGINIA 
CONTRACT TASK OIiDER 0269 

Analytical Parameters 
Soil 

Boring Percent 
Number Arsenic Barium Cadmium Chromium Lead Mercury Selenium Silver TPH Flashpoint Total Solids TOX 
MW-16 < 0.5 -f-z 10 co.1 < 0.5 < 0.5 < 0.0005 co.1 -c 0.5 <50 > 70 85 <30 
MW-17 c 0.5 < 10 co.1 < 0.5 < 0.5 < 0,0005 co.1, < 0.5 .170 >70 87 <30 
MW-18 < 0.5 < 10 co.1 < 0.5 < 0.5 -c 0.0005 co.1 < 0.5 <50 51 93 49 
MW-19 < 0.5 < 10 co.1 < 0.5 < 0.5 < 0.0005 co.1 < 0.5 <50 >70 83 <30 
MW-20 < 0.5 -c 10 co*1 < 0.5 < 0.5 < 0.0005 < 0.1 < 0.5 <50 > 70 95 <30 

B-l < 0.5 c 10 <O.l < 0.5 < 0.5 < 0.0005 co.1 <. 0.5 <50 > 70 78 <30 
B-2 < 0.5 < 10 co.1 < 0.5 < 0.5 < 0.0005 co.1 < 0.5 11,000 48 78 <30 
B-3 < 0.5 < 10 <O.l < 0.5 < 0.5 < 0.0005 eo.1 < 0.5 c50 > 70 82 <30 
B-4 < 0.5 < 10 < 0.1 ( 0.5 < 0.5 < 0.0005 x0.1 < 0.5 c50 > 70 89 30 
B-5 < 0.5 < 10 co.1 < 0.5 < 0.5 < 0.0005 co.1 < 0.5 <50 >70 80 <30 
B-6 < 0.5 < 10 co.1 < 0.5 < 0.5 < 0.0005 co.1 < 0.5 5,500 >70 86 100 
B-7 < 0.5 < 10 co.1 < 0.5 < 0.5 < 0.0005 co.1 < 0.5 <50 >70 91 <30 
B-8 < 0.5 < 10 co.1 < 0.5 < 0.5 < 0.0005 co.1 < 0.5 <50 48 83 <30 
B-9 < 0.5 -c 10 <O.l < 0.5 < 0.5 < 0*0005 co.1 < 0.5 <50 > 70 83 <30 
B-10 -c 0.5 < 10 co.1 < 0.5 < 0,5 < 0.0005 co.1 ,, < 0.3 <50 47 84 30 _ . 

Notes: TPH - Total petroleum hydrocarbons 
TOX - Total Organic Halogens 
Metal analyses performed by EP Toxicity Method. TPH performed by USEPA Method 418.1 
All values expressed as mgkg. 

Source: O’Brien and Gere Engineers, Inc., July 1991. “Corrective Action Plan, Building U-132 Site.” 



TABLE 2-4 

SUMMARY OF SOIL AND GROUNDWATER ANALYSES - BUILDING LP-22 UST SITE CHECK 
BUILDING LP-20 SITE 

NAVAL BASE, NORFOLK, VIRGINIA 
CONTRACT TASK ORDER 0269 

Sample , 
Analysis 

Sample Sample DeP& TPH? 
Location Date (feet) (USEPA Method 8015) (USEPA ~ti418.1) 

soil 
W-1 12-18-90 4 to 6 330 NA’2’ 

MW-2 12-19-90 6to8 -=1-o NA 

MW-3 1 12-19-90 6to8 920 NA 
Mw-4 12-19-90 4to6 300 NA 
h4W5 12-20-90 6to8 7.1 NA 
HA-l 12-17-90 6to7 NA Cl0 
HA-2 12-17-90 6 to 7 NA c-10 

HA-3 1 12-17-90 6to7 NA 1200 

HA-2 12-28-90 
i HA-3 12-28-90 4.0 I aI.05 , 

Notes: (‘) TPH - Total Petroleum Hydrocarbons 
g, NA=NotAnalyzed 

All values expressed as parts per million (ppm). 
Source: ATEC Environmental Consultants. February 28,199l. “Sewelis Point Complex, 

Building LP-22 Underground Storage Tank Site Check Investigation Report.” 



TABLE 2-5 

SUMMARY OF SOIL AND GROUNDWATER SAMPLING AND ANALYTICAL PARAMETERS - 
INTERIM REMEDIAL INVESTIGATION 

BUILDING LP-20 SITE 
NAVAL BASE, NORFOLK, VIRGINIA 

CONTRACT TASK ORDER 0269 

Field duplicate location 

Field duplicate location 

Field duplicate location 

Field duplicate location 

Notes: (” TCL - Target Compound List a) PCB - Polychlorinated Biphenyls 
o, BNAs - Base Neutral Acid Extractables (‘) TAL - Target Analyte List 

Source: Env’ wonmental Science and Engineering. August 199 1, “Draft Interim Remedial Investigation Report, LP-20 
Aircraft Maintenance Facility.” Contract No. N62470-90-R-766 1. 
Analytical results are provided in Appendix B4a. 

#P---T 
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TABLE2-6 

SUMMARYOFSOILANALYSES-BUILDINGU-117USTSITECHARACTERIZATION 
BUILDINGLP-20SITE 

NAVALBASE,NORFOLK,VIRGINIA 
CONTRACTTASKORDER0269 

Sample Total Total TCLP Metals(‘) 
Sample Sample Depth Petroleum Organic . 
Location Date (feet) Hydrocarbon Halogens Arsenic Barium Cadmium Chromium Lead Mercury Selenium Silver 

MW-I 9-28-9 I 2 to 4 4.71 ,.(2) I. 11.66 0.28 0.68 -- -- 0.045 0.390 
MW-1 9-28-9 1 4 to 6 mm .- 0.025 15.48 0.01 0.09 0.016 -- 0.039 0.02 
MW-2 9-28-9 1 2 to 4 2.89 ..- 0.032 15.73 0.01 -- 0.008 0.00 1 0.089 -- / 
MW-2 9-28-9 1 4 to 6 8.93 mm 0.092 174.32 0.04 0.21 0.03 1 0.0002 0.279 0.11 
MW-3 9-28-9 I 2 to 4 -i .m 0.038 -178.27 0.03 0.07 0.015 0.0016 0.257 0.11 
MW-3 9-28-9 1 4 to 6 .a -m 0.069 151.13 0.03 0112 0.067 0.003 0.039 0.12 
MW-4 9-28-9 1 2 to 4 . . I* 0.05 76.28 0.02 -- 0.045 0.003 0.35 0.08 
MW-4 9-28-9 1 4to6 ‘-- -. qw9 216.76 0.05 0.16 0.04 -- 0.46 0.11 
MW-5 9-28-9 1 2 to 4 6.84 *a. 0.025 -- -- .* 0.017 0.006 0.049 -- 
MW-5 9-28-9 I 4 to 6 -a *a -* 18.49 -- ** 0.027 0.0003 -- -- 
MW-6 9-28-9 1 2 to 4 . . *e .m 24.44 0.03 -- 0.021 0.0008 0.564 0.04 
MW-6 9-28-9 1 4 to 6 395.28 ** em . . II. 0.20 0.021 0.0015 0.704 0.03 
MW-7 9-28-9 1 2 to 4 859.56 0.044 159.09 0.05 0.17 0.04 0.528 0.10 ‘- *m -- 
MW-7 9-28-9 1 4 to 6 274.89 -* 0.052 195.83 0.05 0.18 0.33 0.0005 0.453 0.13 
SB-1 9-28-9 1 2 to 4 6.92 -- 0.027 112.83 0.04 -- 0.036 -- 0.146 0.1 . 
SB-1 9-28-9 1 4 to 6 12.05 se 0.026 72.02 0.02 0.13 0.028 -- 0.691 0.11. 

.$B-t(‘) 9-28-9 1 4 to 6 14.05 m.. ** 69.74 0.02 0.14 0.032 -- 0.688 0.1 
SB-2 9-28-9 1 2 to 4 2.85 -- 0.045 6.08 0.01 -- 0.013 -- 0.065 0.04 
SB-2 9-28-9 I 4 to 6 .- .* 0.019 94.78 0.04 -- 0.043 0.0006 0,227 0.08 
SB-3 9-28-9 1 2 to 4 16.04 -1 0.037 29.58 0.02 -- 0.015 0,0007 0.108 0.03 
SB-3 9-28-9 1 4 to 6 a* e. 0‘037 59.05 0.01 -- 0.021 -- 0.165 0.04 
SB-4 9-28-9 1 2 to 4 mm a.* 0.03 169.25 0.03 q.19 0.036 -- 0.353 0.11 

SB-4”’ 9-28-9 1 2 to 4 -- -- 0,033 183.49 0.02 0.18 0.036 -- 0,357 0.11 
SB-4 9-28-9 1 4 to 6 e* ** .L 77.11 0.018 i 0.009 0.000 1 0.415 0.041 

Notes: __. (I) TCLP - Toxicity Characteristic Leaching Procedure analyzed using Method SW-846. 
~1 -- = Not Detected 
(‘) Duplicate Sample 

iEPA Method 8015. 
USEPA Method 9020. 

Total Petroleum Hydrocarbon analyzed using Us 
Total Organic Halo 
All values expresse 9 

ens analyzed using 
in Par&Per Million 

Source: Baker Environmental, Inc. , March 11, 1993. “Final Site Characterization Report, UST System U-l 17, Building 
Contract No, N62470-89-D-48 14. Contract Task Order 0032. - .-. 

U-117.” 

-... - 



TABLE 2-7 

SUMMARY OF GROUNDWATER ANALYSES - BUILDING U-117 UST SITE CI-IAIbiCI’ERIZATION 
BUILDING LP-20 SITE 

NAVAL BASE, NORFOLK, VIRGINIA 
CONTRACT TASK ORDER 0269 

Well No. 

Parameter MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-6”’ MW-7 
r I 
Benzene J2) 5.431 1.429 -- 5.84 -- mm am 
Toluene I. mm . . -. sm ma m. sm 

“. Xylenes, total 119.519 -. -- -. -- -. -- am 

Chlorobenzene(3) 
Ethylbenzene . . mw .I m. am mm .- .- 

1,2/l ,3-Dichlorobenzene -- -- 6.102 -- 24.18 48.35 45.0 9.705 
1,4-Dichlorobenzene 15.934 24.598 27.557 7.563 331.925 196.11 178.48 201.815 
Total VOCs@’ 135.453 30.029 35.088 7.563 361.945 244.46 223.48 211.52 
Lead, total (mgQ 7 11 2, ,6 1 3 .~ 6 .7 

Notes: (‘) Duplicate sample 
(2) -- = Not detected 

’ (3) Xylenes and chlorobenzene concentrations reported as one number. 
(‘I 1 ,ZDichlorobenzene and 1,3-Dichlorobenzene concentrations reported as one number. 
(s) VOCs = Volatile Organic Compounds 
All organic concentrations expressed,as parts per billion (ppb) 
VOCs analyzed using USEPA Method 602 
Lead analyzed using Method 7421, Lead concentrations expressed as parts per million (ppm) 
Groundwater samples obtained on September 30, 1891. 

Source: Baker Environmental, Inc. March 11,1993. “Final Site Characterization Report, UST System U- 117- 1, Building U- 117.” 
Contract No. N62470-89-D-4814. Contract Task Order 0032. 



TABLE 2-8 

SUMMARYOFSOILANALYSES-BUILDINGLP-22USTSfTECHARACTERIZATION 
BUILDINGLP-20SITE. 

NAVALBASE,NORFOLK,VIRGINIA 
CONTRACTTASKORDER0269 

r 1 

Sample Sample 
Location Date 

MW-7 10-30-91 
MW-7 10-30-91 
MW-8 10-30-91 

Sample 
Depth 
(feet) 

2 to 4 
4 to 6 
2to4 

Total 
Petroleum 

Hydrocarbon 

2) 
-- 
- 

Total 
Organic 

Halogens 

m. 
** 

TCLP Metals”) 

Arsenic Barium Cadmium Chromium Lead Mercury Selenium Silver 

** *m 0.14 -- -- 0.028 -- 
** ** ** 0.24 .- . . . . . . 
.a *a .* ,.. m. .* 0,005 -- - \ 

MW-8 10-30-91 4 to 6 ** ** m. II. .* *a m- 0.004 -- -- 
MW-9 10-31-91 2 to 4 .I mw v. *m ** 0.08 -- 0.003 -- -- 
MW-9 10-31-91 4 to 6 167.7 -. I- .* m. v- ** 
MW-10 10-30-91 2 to 4 ** ma ** *I *a *s me 0.003 -- -- R 
MW-10 10-30-91 4 to 6 675.9 ** mm C’ B. ** ** 0.004 .L Y $7.. 
MW-11 10-31-91 2 to 4 -* m. s- I. c- -I ** ()0()2 -* - “5’ 
Mw-11 10-31-91 4 to 6 .- mm mm B. .I ** ma (),O()tj . . . . I” 
MW-12 10-31-91 2 to 4 ,i, 

2;;s 

** .I m. ** ** -I 0,004 -- *- 

MW-12 10-31-91 4 to 6 w. I. s. I. ** ** *a mm .I 

MW-13 10-31-91 2 to 4 
18;‘.? 

*m ** -* ** *. mm *m 

MW-13 10-31-91 4 to 6 I. -I I. “. ** *m .I I_ 

S-6 10-30-g 1 2 to 4 mm .I I- ** *m .I 0.003 0.015 -- 
S-6 10-30-91 4 to 6 604.5 ** ** m. .* 0.17 I- I ** u 
s-9 10-30-91 2 to 4 ** *- *- ** *- 0.12 -- -- 0.021 - 
s-9 10-30-91 4 to 6 *- ** .m m. ** m- .* 0.002 0.01 -- 
s-15 10-31-91 2 to 4 .- 6.0 . . . . .s em . . -. . . -. 
s-15 10-31-91 4 to 6 *m ** ** mm ** ** as *- ** 
S-16 10-31-91 2 to 4 ** m. 0.73 -- ** m. L. -* 
S-16 10-31-91 4to6 . . *- m. 0.72 -- -. ** m. a* , I 

Notes: (I) TCLP - Toxicity Characteristic Leaching Procedure 
(2) - = Not Detected 
All values expressed in Parts Per Million @pm) 

Source: Foster Wheeler Enviresponse, Inc. , February 3, 1992. “Final Site Characterization Report, Former UST System, Building LP-22.” 
Contract No, N62470-89-D-4814, Contract Task Or&r 0009, 



TABLE 2-9 

SUMMARY OF GROUNDWATER ANALYSES - BUILDING LP-22 UST SITE CHARACTERIZATION 
BUILDING LP-20 SITE 

NAVAL BASE, NORFOLK, VIRGINIA 
CONTRACT TASK ORDER 0269 

Sample I Concentrations (ppb) 
Date 

.* l e. .I-, Number aamplea 1 
I 

1 TCF’) 1 Benzene Toluene Ethyl- Vinyl Methylene Chloro- Chloro- 1,2- 1,1,1- Total 
. benzene Chloride Chloridec2) ethane DCE(s DCA(‘) form DCA(:‘) TCA@ Lead 

MW-1 10-21-91 A’) 93.9 -- 37.2 -- mw m_ .m . . u mm 13 
MW-2 10.21.91 -. -- 0. -- -- 7.8 I. . . a. .m m. i- NA@ ,. 
,K\ll I 1n 91 nt 27 a *s hh *m -- -- -- -- MA -- -.. -- -- -- -- I”, 

vv -J , 1”%‘-7l , _A, , -- 
, 

-- 
, 

x 
I I 

V.” 
l 

1.1. 

InI, A 11th c)l-01 I ** -- -- -- -- -- -- *- -- *a i NA 1 1ww-l 

, 
‘“y.‘“, 

-- -- 

, 

-- -- 

l 

-- I 113 ‘I I -- I -- Ye.._ 

l 
I 
I 

I I ..a. 

.a... * I .A e. A. I I I I- I I I I I I I I I XT* I -~ -- 

HA-1 10.21.91 6.4 m. ms -. s. _. __ ._ __ - _. ss NA 
HA-2 10-21-91 fj8.i _a *- -* .L -- -- *- . . -- .- -* NA 
I** 3 tn r)‘l n1 -* *m -- -- -a -* MA -- -,. de ms _- -- -- -- m-3 

1 ,"-4yl-7~tmmlp 
-- 

, 
-- 

, 
-- 

l 
~~ 

l I I 1.1. 

-- -- I -- l -- ,vIw-7 1 111’7L 1 -- -- -- l I I I I &.A L 

MW*li I 11-4.01 I -- I -- I --' I -- I e- I -s mm .* *s *- I - I -* I 10 
..tt. . . I .a An* I I c’) I I ~- I I I I I -1 I I I ITA I -- -- -- MW-I1 I 11-4-~1 I -- I 3.3 1 mm -- I -- I -- -- mm *- mw I - 1.8-i 

1 ~- MW-12 1 l-4-91 271 -- 1 499 1 361 1 1,790 1 -- 1 670 1 186 1 5,490 1 725 1 180 1 2,850 1 NA 

MW-13 1 l-4-91 I qoo I -- I I I -- _- -- -- 1 MA -- -- -- *m 

Notes: (I) TCE = Trichloroethene 
@) Methylene chloride was also detected in the trip blank. 
0) l,l-DCE = l,l-Dichloroethene 
f4) l,l-DCA = l,l-Dichloroethane 
f5) 1 ,2-DCA = 1,2-Dichloroethane 
@) l,l,l-TCA = l,l,l-Trichloroethane 
(3 - = Not detected 
(*I NA =Not Analyzed 

All values expressed in parts per billion (ppb). 
Volatile organic compounds analyzed by USEPA Method 624. 
Lead analyses performed by USEPA SW-846 Method 7421. 
Source: Foster Wheeler Enviresponsk: Inc. , February 3, 1992. “Final Site Characterization Report, Former UST System, Building LP-22.” 
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SUMMARY OF SOIL AND GROUNDWATER SAMPLING AND 
ANALYTICAL PARAMETERS - BUILDING LP-179 INVESTIGATION 

BUILDING LP-20 SITE 
NAVAL BASE, NORFOLK, VIRGINIA 

CONTRACT TASK ORDER 0269 

Sample Round 
‘reliminary (Hydropunch) Survey 

HP-1 
HP-3 
HP-4 
HP-5 
M-W-40 
lvlW40 (duplicate) 
Field Blank 
Equipment Blank 

ioil Borings 
SB-1 
SB-2 
SB-3 
SB-4 
SR5 
SB-6 
SB-7 
523-8 
SB-9 
SE10 
SB-11 
SB-12 
SB-13 
SB-14 
SE15 
SB-16 
SB-17 
SB-13 (duplicate) 
SE7 (duplicate) 
Field Blank 
Equipment Blank 

tionitor Wells 
GW-1 
GW-2 
GW-3 
GW-4 
MW-40 

j GW-1 (duplicate) 
Field Blank 
Equipment Blank 

I 
J Notes: 

source: 
TAL - Target Anaiyte List 
Environmental Science and Engineering, Inc. November 1992. “Final Site Characterization/ 
Environmental Assessment Report - Building LP-179”. Contract N62470-90-D-766 1. 
Anaiytical results are provided in Appendix B-4b. 

Matrix Analytical Parameters 

Water TAL Metals, cyanide, Hexavalent Chromium 
Water TAL Metals, Cyanide, Hexavalent Chromium 
Water TAL Metals, Cyanide, HexavaIent Chromium 

Water TAL Metals, Cyanide, Hexavalent Chromium 
Water TAL Metals, Cyanide, Hexavalent Chromium 
Water TAL. Metals, Cyanide, Hexavalent Chromium 
Water TAL Metals, Cyanide, Hexavalent Chromium 
Water TAI, Metals, Cyanide, Hexavalent Chromium 

Soil 
Soil 
Soil 
soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
soil 
soil 
Soil 
Soil 

Water 
Water 

TAL Metals, Cyanide, Hexavalent Chromium 
TAL Metals, Cyanide, Hexavalent Chromium 
TAL Metals, Cyanide, Hexavalent Chromium 
TAL Metals, cyanide, Hexavalent Chromium 
TAL Metals, Cyanide, Hexavalent Chromium 
TAL Metals, Cyanide, Hexavzdent Chmmium 
TAL Metals, Cyanide, Hexavalent Chromium 
TAL Metals, Cyanide, Hexavalent Chromium 
TAL Metals, Cyanide, Hexavalent Chromimn 
TAL Metals, Cyanide, Hexavalent Chromium 
TAL Metals, Cyanide, Hexavalent Chromium 
TAL Metals, Cyanide, Hexavalent Chromium 
TAL Metals, Cyanide, Hexavalent Chromium 
TAL Metals, Cyanide, Hexavalent Chromium 

. TAL Metala, Cyanide, Hexavalent Chromium 
TAL Metals, cyanide, Hexavalent Chromium 
TAL Metals, Cyanide, Hexavalent Chromium 
TAL Metals, Cyanide, Hexavalent Chromium 
TAL Metals, Cyanide, Hexavalent chromium 
TAL Metals, Cyanide, Hexavalent Chromium 
TAL Metals, Cyanide, Hexavalent Chromium 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

TAL Metals, Cyauide, Hexavalent Chromium 
TAL Metals, Cyanide, Hexavalent Chromium 
TAL Metals, Cyanide, Hexavalent Chromium 
TAL Metals, Cyanide, Hexavalent Chromium 
TAL Metals, Cyanide, Hexavalent Chromium 
TAL Metals, Cyanide, Hexavalent Chromium 
TAL Metals, Cyanide, Hexavalent Chromium 
TAL Metals, Cyanide, Hexavalent Chromium 



TABLE 2-l 1 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS c BUILDING LP-20 AREA 
BUILDING LP-20 SITE 

NAVAL BASE, NORFOLK, VIRGINIA 
CONTRACT TASK ORDER 0269 

Well No. 
Sample Date MW-2 MW-3 MW-5 MW-9 MW-10 MW-11 MW-12 MW-16 MW-18 MW-2 1 

Units 03/03/94 03/03/94 04/13/94 03/03/94 03/03/94 03/03/94 04l13l94 03/03/94 04/33/94 04/l 3194 
iParameter l?G P&% Pi& I@ I%+ Pgn, Pg/L IQ& Pgn, I46 
Benzene -- -m -- -- 3 30 -- -. -s 6 
Toluene sm -- em m. w- w- -- -a. me -- 
Ethylbenzene *- mm -* 4 2 7 A. Ld .e -m 
iTOtal Xylene -m .- 1 2 11 15 -- ds .* mm 
i Acetone 70 -- ma 100 190 -- mm mm I. s- 

II,1 Dichloro&ene -- -: -. -- -- . . -- .- __ -- 

1 I,1 Dichloroethane - -- -- -- -- ._ -- . . -- ,-- 

/‘J’$$lo~o&e~e -- -- . . -- -- .- -- -- . . 68 
i 
CIS-I,2 
Dichloroethene -m --. -m 5’ -- .m dm mm -- 28 

Trans- I,2 
Dichioroethene em -* M. I. -* I_ em ms sm -- 
Vinyl Chloride am -. me . . -II a. . . mm .e -- 
‘Tetrachloroethene -- *. m. mm mm ms mm . . . . es 
‘Chloromethane a* -.’ a. sm -v I- .- -. . . -- 

‘Total Petroleum 
‘Hydrocarbon (mg/L) -- we -- 4.8 15 9.7 0.8 -- 3.3 1.9 

Notes: Benzene, toluene, ethylbenzene, and total xylem% analysis performed by USEPA Method 8020 
Volatile analyses performed by USEPA Method 8240. 
TPH - Total Petroleum Hydrocarbons. Analyses performed by USEPA Method 80 15. 

Source: Environmental Science and Engineering, Inc., May 1994. “Draft Monitoring Well sampling Report - Bausch 
Creek Culvert.” Contract No. 62470-93-D-4019. 

Monitoring well locations are provi&ed in Appendix B-4c. 



TABLE 2-11 (Continued) 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - BUILDING LP-20 AREA 
BUILDING LP-20 SITE 

NAVAL BASE, NORFOLK, VIRGINIA 
CONTRACT TASK ORDER 0269 

Well No. 
Sample Date MW-22 

Units 03/03/94 
Parameter Pgn 
Benzene 12 
Toluene -a 

Ethylbenzene ew 

Total Xylene -- 
Acetone 12 

1,l Dichloroethene -- 

I,1 Dichloroethane -- 

Trichloroethene mm 

CIS-I,2 
Dichloroethene *a 

Trans. I,2 
Dichloroethene -a 

Vinyl Chloride -v 
Tetrachloroethene -- 

Chloromethane -s 

Total Petroleum 
’ Hydrocarbon (mg/L) 3.9 

Notes: Benzene, toluene, ethylbenzene, and total xylenes analysis performed by USEPA Method 8020 
Volatile analyses performed by USEPA Method 8240. 
TPH - Total Petroleum Hydrocarbons. Analyses performed by USEPA Method 8015. 

Source: Environmental Science and Engineering, Inc., May 1994. “Draft Monitoring Well sampling Report - Bausch 
Creek Culvert.” Contract No. 62470-93-D-4019. 

Monitoring well locations are provided in Appendix B-4~. 

.I -.,. 1 ~A .\ .i -..I ..I _ 1 . ..-I _A ~ _-.. 3 ~. 1 :] -~ j -., .I ;-- >I __~__ 1 



TABLE 2-11 (Continued) 

i ’ 

. 1 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - BUILDING LP-20 AREA 
BUILDING LP-20 SITE 

NAVAL BASE, NORFOLK, VIRGINIA 
CONTRACT TASK ORDER 0269 

_’ 

Well No. 
Sample Date MW-38 MW-39 MW-40 MW-41 MW-42 MW-43 MW-44 MW-45 MW-46 

Units 03/03/94 03/03/94 03/03/94 03/03/94 03/03/94 03/03/94 03/03/94 03/03/94 04113194 
Parameter P!& crgn l4zf-L Per/L Pgn Pf& llgn Pgn Pgn 
Benzene -s 16 -- mm mm I. mm m. -- 
Toluene -m 2 ‘. -- -m mm -. m. .a- a- 
Ethylbenzene mm 21’ -- mm ..- 23 . . -. -- 
Total Xylene em I8 m- mm .I 145 -- .e -- 
Acetone 31 44 me 13 21 we -. mm s- 
1 ,l Dichloroethene -- -. -- -.h -- mm mm 9 _I 
1,l Dichloroethane mm -- we mm em 34 ..n mm 14 

Trichloroethene -- mm .e mm em 12 em im 990 

CIS-I,2 
Dichloroethene -- IS mm a- 21 e. 5 160 -- 

Trans- 1,2 
Dichloroethene -- am e- I_ a* mm 6 s- mm 

Vinyl Chloride m. ww m.. .m 11 c- 12 mm a- 
Tetrachloroethene -- -- -s mm 56 -m m- mw mm 
Chloromethane .17 .- -- -- .a mm mm *- I* 

Total Petroleum 
Hydrocarbon (mg/L) -- 22 -- -s em 97 -- a- -- 
-~~ 

Notes: Benzene, toluene, ethylbenzene, and total xylenes analysis performed by USEPA Method 8020 
Volatile analyses performed by USEPA Method 8240. 
TPH - Total Petroleum Hydrocarbons. Analyses performed by USEPA Method 80 15. 

Source: Environmental Science and Engineering, Inc., May 1994. “Draft Monitoring Well sampling Report - Bausch 
Creek Culvert.” Contract No. 62470-93-D-4019. 

Monitoring well locations are provided in Appendix B-~c, 

-- 



TABLE 2-12 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - 
LP FUEL FARM AREA 
BUILDING LP-20 SITE 

NAVAL BASE, NORFOLK, VIRGINIA 
CONTRACT TASK ORDER 0269 

Notes: Benzene, toluene, ethylbenzene, and total xylenes analysis performed by USEPA Method 8020. 
- 

TPH - Total Petroleum Hydrocarbons. Analyses performed by USEPA Method 80 15. 
FP - Free product encountered 
All wells sampled March 1994. 

Source: Environmental Science and Engineering, Inc., May 1994. 
“Draft Monitoring Well Sampling Report - Bausch Creek 
Culvert.” Contract No. 62470-93-D-4019. 

Monitoring well locations are provided in Appendix B-4c. 



TABLE 2-13 

SUMMARY OF FREE PRODUCT DETECTION 
BUILDING LP-20 SITE 

NAVAL BASE, NORFOLK, VIRGINIA 
CONTRACT TASK ORDER 0269 

Monitoring 
Well 

Free Product Thickness @)/Monitoring Date 

Number May 26,1994 June 9,1994 July 1,1994 July 14,1994 August 5,1994 August 11,1994 August 31,1994 September 13,1994 
MW-6 0.01 0.01 0.03 . . mm -a m. ma 

MW-IO 0.04 -- -. -m . . mm am -- ‘.. 
- MW-11 NA NA 0.26 0.11 0.02 0.01 0.07 NA 

MW-20 0.23 0.11 0.32 0.01 II- . . -s -- 

MW-22 -- ..a. . . mm 0.01 0.01 0.01 0.28 

MW-23 NA NA 0.06 0.01 0.01 0.01 0.01 0.01 

MW-33 0.52 a- 0.01 0.01 0.07 0.01 0.01 0.01 

MW-34 0.01 0.01 0.03 0.03 0.01 0.03 0.01 0.01 

MW-35 0.05 0.04 0.15 0.11 0.08 0.07 0.03 NA 

MW-43 2.13 a.- 0.02 0.03 0.02 0;24 0.03 0.01 

RW-13A 1.62 0.73 0.38 0.15 0.05 .- NA -. 

RW-17A 0.01 0.01 -w -- .m mm *. mm 

RW- 18A 0.02 0.01 0.01 -. ma . . m- -- 

Notes: -- Product not detected. 
NA Monitoring well not accessible. 

Source: Quality Environment Company, Inc. “Bausch Creek Product Recovery Project” August 2,1994 (Contract No. N62470-90-D-4389) 
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FIGURE 2-1 
BENZENE CONCENTRATIONS IN GROUNDWATER 

(POST JUNE 1991) 
BUILDING LP-20 SITE 

NAVAL BASE NORFOLK 
NORFOLK, VIRGINIA 
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FIGURE 2-3 
TRICHLOROETHENE CONCENTRATIONS 

IN GROUNDWATER (POST JUNE 1991) 
BUILDING LP-20 SITE 

NAVAL BASE NORFOLK 



FIGURE 2-4 
TOTAL VOC CONCENTRATIONS 

IN GROUNDWATER (POST JUNE 1991) 
BUILDING LP-20 SITE 

NAVAL BASE NORFOLK 
NORFOLK, VIRGINIA 



- 

FIGURE 2-5 
ESTIMATED EXTENT OF FREE PRODUCT 

SEPTEMBER 1994 
BUILDING LP-20 SITE 

NAVAL BASE NORFOLK 
NORFOLK, VIRGINIA 




