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Re:	 Five-Year Review Report 
St. Juliens Creek Annex, Site 4 
Chesapeake, Virginia 

Dear Captain Keistler: 

The U.S. Environmental Protection Agency (EPA) Region III has reviewed the report 
entitled" Five-Year Review Report St. Juliens Creek Annex". The report was prepared to 
address the Comprehensive Environmental Response, Compensation and Liability Act 
(CERCLA) Section 121 (c) five-year review requirements. EPA has reviewed this five-year 
review report and has determined that it adheres to the OSWER Directive 9355.7-03B-P, 
Comprehensive Five-Year Review Guidance (EPA, June 2001). EPA has determined that the 
five-year review report meets the intent of EPA's Five-Year Review Guidance. The remedy at 
Site 4 is protective of human health and the environment. All threats at the site have been 
addressed through installation of a soil cover over the contaminated soil and waste, the removal 
ofcontaminated sediments, the installation of fencing and warning signs and the implementation 
of institutional controls. The exposure assumptions and toxicity data used at the time of the final 
remedy selection are still valid. 

The requirement for this five-year review was triggered by the initiation of the Site 4 
Remedial Action (on-site mobilization for commencement of the remedial action construction 
phase for Site 4), on March 21, 2005. The next five year review will be due five years from the 
date of this concurrence letter. 

If you have any questions, please contact Robert W. Stroud at (410) 305-2748. 

Kat ryn A. Hodgkiss, ting Director 
Hazardous Site Cleanup Division 

cc: Karen Doran (VDEQ) 



 

 

 

 
 

 

 

 

 

 

 

 

 

 
 

CH2MHILL

Final 

Five-Year Review Report 

St. Juliens Creek Annex
 
Chesapeake, Virginia
 

Contract Task Order 0063

 May 2010 

Prepared for 

Department of the Navy
 
Naval Facilities Engineering Command 


Mid-Atlantic
 

Under the 

NAVFAC CLEAN 1000 Program 

Contract N62470-08-D-1000 


Prepared by 

Virginia Beach, Virginia 



Final 

Five-Year Review Report 

St. Juliens Creek Annex
 
Chesapeake, Virginia
 

May 2010 

This report documents the Five-Year Review for St. Juliens Creek Annex as required by 
the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) in accordance with CERCLA §121(c), as amended, and the National Oil and 
Hazardous Substances Pollution Contingency Plan, Part 300.430(f)(4)(ii) of the Code of 
Federal Regulations. 

Approved by: 

W. C. Kiestler Date 
Captain, U.S. Navy 
Commander, Norfolk Naval Shipyard 
Portsmouth, Virginia 

ES111309023111VBO iii 



 

  

 

    

  

  
  

   
    

  
  

   
  

      
  

 
  

 
     

 
   

   

Executive Summary
 

The United States Navy conducted this Five-Year Review for St. Juliens Creek Annex (SJCA) 
in Chesapeake, Virginia, as required by the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) in accordance with CERCLA Section 121(c), as 
amended, and the National Oil and Hazardous Substances Pollution Contingency Plan, 
Part 300.430(f)(4)(ii) of the Code of Federal Regulations. The report has been prepared in 
accordance with the Navy/Marine Corps Policy for Conducting CERCLA Statutory Five-Year 
Reviews (Department of the Navy, 2001) and United States Environmental Protection 
Agency (USEPA) Comprehensive Five-Year Review Guidance (2001), and provides a description 
of the site, the results of the Five-Year Review, and recommendations. The report 
summarizes the evaluation of the remedy and remedial action for Site 4, Landfill D, which 
resulted in hazardous substances, pollutants, or contaminants remaining on site above 
levels that allow for unrestricted use and unlimited exposure, and for which the Final 
Record of Decision (ROD) was signed in September 2004 (NAVFAC, 2004). 

The objective of this Five-Year Review is to evaluate the performance of the implemented 
remedy at Site 4 and verify that the remedy remains protective of human health and the 
environment in accordance with the requirements stated in the ROD. This evaluation was 
accomplished through a review of various documents pertaining to site activities, analytical 
data, and findings; and through a site inspection and interviews. The methods, findings, 
and conclusions from the document reviews are presented in this Five-Year Review report. 
The Five-Year Review report is intended to identify any issues that may prevent a remedy 
from functioning as designed or providing sufficient protection of human health and the 
environment. The overall evaluation of the effectiveness of the remedy is presented as a 
protectiveness statement in the Five-Year Review Summary Form provided below. 
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FIVE-YEAR REVIEW 

Five-Year Review Summary Form 

Activity Identification 

Site Name: St. Juliens Creek Annex USEPA ID: VA5170000181 

Region: 03 State: Virginia City/County: Chesapeake 

Activity Status 

National Priorities List Status: Final 

Remediation Status: Ongoing Operation 

Multiple Sites: Yes 

Construction Completion Date: Not applicable 

Has the site(s) been put into reuse? No. 

Review Status 

Lead Agency: United States Navy 

Who conducted the review? (USEPA Region, State, Federal Agency): U.S. Navy 

Author Name: CH2M HILL 

Author Title: Comprehensive Long-term Environmental Action—Navy (CLEAN) 

Contractor 

Author Affiliation: U.S. Navy Contractor 

Review Period: From: 2005 To: 2010 

Date(s) of Site Inspection: September 21, 2009 

Type of Review: Statutory Review Number: 1 

Triggering Action: Initiation of Site 4 Remedial Action (on-site mobilization for 
commencement of the remedial action-construction phase for Site 4) 

Trigger Action Date: March 21, 2005 

Due Date: March 21, 2010 
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EXECUTIVE SUMMARY 

Five-Year Review Summary Form, cont’d.
	

Issues: 

No issues were identified. 

Recommendations and Follow-up Actions: 

No recommendations and follow-up actions were identified. 

Protectiveness Statement: 

The remedy at Site 4 is protective of human health and the environment. 
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VDEQ Virginia Department of Environmental Quality 
VOC volatile organic compound 
VSI Visual Site Inspection 

WW World War 

ES111309023111VBO xii 



 

  

 

 

 

   

 
 

 

     

 
  

 

   
    

  
 

 
   

    
 

   

  

    
     

  
  

  
 

  
 

  
  

SECTION 1 

Introduction
 

This document presents the results of the Five-Year Review for St. Juliens Creek Annex 
(SJCA), Chesapeake, Virginia (Figure 1-1). This Five-Year Review Report was prepared by 
CH2M HILL under the Naval Facilities Engineering Command (NAVFAC) Mid-Atlantic, 
Comprehensive Long-term Environmental Action—Navy (CLEAN) Program, Contract 
N62470-08-D-1000, Contract Task Order 0063, for submittal to NAVFAC Mid-Atlantic, 
United States Environmental Protection Agency (USEPA), and the Virginia Department of 
Environmental Quality (VDEQ). 

SJCA is a federal facility at which Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA) activities are funded and implemented by the Department of 
the Navy (Navy) under the Navy Installation Restoration Program (IRP). The Navy 
implements CERCLA at SJCA in partnership with the USEPA and the VDEQ. 

The purpose of a Five-Year Review is to evaluate the performance of remedies for sites with 
a Record of Decision (ROD) leaving hazardous substances, pollutants, or contaminants on 
site above levels that would allow for unrestricted use and unlimited exposure (UU/UE) 
and to verify that the remedy remains protective of human health and the environment as 
stated in the ROD. The Five-Year Review was conducted by CH2M HILL on behalf of the 
Navy in accordance with the Navy/Marine Corps Policy for Conducting CERCLA Statutory Five-
Year Reviews (Department of the Navy, 2001) and the Comprehensive Five-Year Review 
Guidance (USEPA, 2001) and pursuant to CERCLA Section 121(c) and the National Oil and 
Hazardous Substances Pollution Contingency Plan, or National Contingency Plan (NCP). 

In accordance with Navy policy, the triggering action of the statutory review process is the 
on-site mobilization for commencement of the remedial action-construction phase for Site 4 
– Landfill D in March 2005. This first Five-Year Review for SJCA consisted of a review of 
various reports and documents pertaining to pre- and post-remedy-implementation 
activities, analytical data, and findings; and through a site inspection and interviews. An 
inspection at the site was conducted on September 21, 2009 by representatives of the Navy, 
USEPA, VDEQ, and CH2M HILL. 

Five sites; Site 2, Site 4, Site 5, Site 21, and Area UXO 001; are currently active in the 
Environmental Restoration Program (ERP) at SJCA (Figure 1-2 and Figure 1-3). Of these, 
Site 4 is the only site being addressed by this Five-Year Review. A Remedial Design (RD) for 
Site 21 is currently being developed to implement a remedy selected in an interim ROD to 
address shallow groundwater contamination; the site is not included in this Five-Year 
Review because the remedial action has not yet been initiated. Additionally, Sites 2 and 5 
are not included in this Five-Year Review because Site 2 is currently in the Proposed Plan 
phase of the CERCLA process and Site 5 is being addressed under an Engineering 
Evaluation/Cost Analysis (EE/CA). Area UXO 0001 is currently undergoing a Site 
Inspection; therefore, it is not included in this Five-Year Review. Details of the active ERP 
sites not being addressed by this Five-Year Review are provided in Section 2.3. 
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FIVE-YEAR REVIEW 

SJCA has elected to follow the Navy recommendation to conduct installation-wide Five-
Year Reviews, which include all sites with remedies in place. A Five-Year Review is 
required 5 years from the initiation of the first remedial action where hazardous substances, 
pollutants, or contaminants remain onsite above levels that allow for UU/UE. If a site 
contains multiple remedies, all are subject to a Five-Year Review when at least one remedy 
is initiated. 
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SECTION 2 

Facility Background  


2.1 Physical Characteristics 

SJCA is approximately 490 acres and is situated at the confluence of St. Juliens Creek and 
the Southern Branch of the Elizabeth River in the City of Chesapeake, in southeastern 
Virginia (Figure 1-1). Most surrounding areas are developed and include residences, 
schools, recreational areas, and shipping facilities for several large industries. 

SJCA is located in the Atlantic Coastal Plain, which is characterized by unconsolidated 
sediments several thousand feet in thickness (NEESA, 1981). The Southern Branch of the 
Elizabeth River defines the eastern boundary of SJCA. St. Juliens Creek, a tributary of the 
Southern Branch of the Elizabeth River, defines the southern boundary of SJCA. Blows 
Creek, also a tributary of the Southern Branch of the Elizabeth River, flows through the 
center of SJCA and drains into the Southern Branch of the Elizabeth River. The Southern 
Branch of the Elizabeth River and its tributaries (including Blows Creek and St. Juliens 
Creek) are part of a tidal estuary system. 

Land surface elevations at SJCA are generally low, ranging from sea level to approximately 
20 feet above mean sea level (msl) in the northeastern portion of the facility. The majority of 
surface water on SJCA drains to Blows Creek, St. Juliens Creek, and the Southern Branch of 
the Elizabeth River. St. Juliens Creek and the Southern Branch of the Elizabeth River are 
used for commercial, industrial, and recreational purposes. All of these surface water bodies 
eventually discharge to the Chesapeake Bay, also used for commercial, industrial, and 
recreational purposes. 

The aquifers most relevant to CERCLA investigations at SJCA are the shallow water-table 
aquifer (Columbia aquifer) and the underlying aquifer (Yorktown aquifer). These aquifers 
are separated by an approximately 35-foot thick confining unit, the Yorktown confining 
unit. Groundwater flow directions for the aquifers are controlled by topography and surface 
water bodies with the primary discharge direction being towards St. Juliens Creek, Blows 
Creek, and the Southern Branch of the Elizabeth River. 

2.2 Land and Resource Use 

SJCA began operations as a naval facility in 1849. The annex was one of the largest 
ammunition depots in the United States involving wartime transfer of ammunitions to 
various other naval facilities. Specific ordnance operations and processes conducted at SJCA 
included stockpiling Explosive D (ammonium picrate or picrate acid) for use in projectiles, 
manufacturing Mark VI mines, assembling small caliber guns and ammunition, storing 
torpedoes, filling shells, and testing ordnance. In 1975, all ordnance operations were 
transferred to the Yorktown Naval Weapons Station. As a result, decontamination was 
performed in, around, and under ordnance-handling facilities at SJCA in 1977. 
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FIVE-YEAR REVIEW 

SJCA has also provided non-ordnance services, including degreasing operations, operation 
of paint shops, machine shops, vehicle and locomotive maintenance shops, pest control 
shops, battery shops, print shops, electrical shops, boiler plants, wash racks, and potable 
water and salt water fire-protection systems, fire-fighter training, and storage of oil and 
chemicals. 

Activity at SJCA has decreased in recent years and many of the aging structures are being 
demolished. The current primary mission of SJCA is to provide a radar-testing range and 
administrative and warehousing facilities for nearby Norfolk Naval Shipyard and other 
local naval activities. SJCA also provides light industrial shops and storage facilities for 
several tenant commands; including Defense Reutilization and Marketing Office storage, 
Space and Naval Warfare Systems Command, Fleet and Industrial Supply Center, Norfolk 
Integrated Logistics Support, and a cryogenics school. Portions of the base remain 
undeveloped and include grassy, wooded, or wetland areas. 

Groundwater is not used as a potable resource at SJCA. Public water is supplied to SJCA 
and the surrounding area by the City of Chesapeake Waterworks. Private deep wells 
permitted for irrigation exist locally; however, the closest wells are approximately 1.5 miles 
upgradient of SJCA within the cities of Chesapeake and Portsmouth. No surrounding water 
bodies serve as a water supply to the surrounding areas. 

The SJCA mission and current land and resource use at the facility are not expected to 
change in the foreseeable future. 

2.3 Environmental and Munitions Response History 

In 1975, the Department of Defense (DoD) began the Navy Assessment and Control of 
Installation Pollutants Program to assess past hazardous and toxic materials storage and 
disposal activities at military installations. The goals of this program were to identify 
environmental contamination resulting from past hazardous materials management 
practices, to assess the impacts of the contamination on public health and the environment, 
and to provide corrective measures as required to mitigate adverse impacts. 

Given the nature and extent of its operations, the Navy activities have involved toxic and 
hazardous materials for several decades. The DoD, as well as general industry, has realized 
that previously acceptable methods of disposal are no longer sufficient, and actions are 
being taken, through these programs, to clean up Navy sites that pose a threat to human 
health or the environment. Current Navy waste management operations are expected to 
comply with all federal, state, and Navy regulations to ensure safe operation and disposal of 
hazardous substances. 

SJCA initiated its environmental investigation efforts by conducting an Initial Assessment 
Study (IAS) in 1981 (NEESA, 1981) followed by a Preliminary Assessment in 1983 (NUS 
Corporation, 1983) and Resource Conservation and Recovery Act Facility Assessment (RFA) 
in 1989 (A. T. Kearney, 1989). The RFA included a preliminary review of all available 
relevant documents and a Visual Site Inspection (VSI) that identified 34 Solid Waste 
Management Units (SWMUs) and 12 Areas of Concern (AOCs), including Site 4 which was 
referred to as Dump D or SWMU 6. The current status of all ERP sites is provided in 

Table 2-1. 
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SECTION 2—FACILITY BACKGROUND 

To assess whether SJCA should be proposed for the National Priorities List (NPL), the 
USEPA completed a Hazard Ranking System (HRS) evaluation in January 2000 (Tetra Tech, 
2000). SJCA was assigned a score of 50 based on the potential for surface water migration. 
Those facilities with HRS scores exceeding 28.5 are proposed for the NPL. Therefore, on 
February 3, 2000, USEPA proposed that SJCA be added to the NPL. The proposed listing 
was followed by a minimum 60-day review and comment period prior to the inclusion of 
SJCA on the NPL on July 27, 2000. 

The Federal Facilities Agreement (FFA) (DoD, 2004), negotiated between the Navy, USEPA, 
and VDEQ, was signed in July 2004. In accordance with the FFA, all past and future work at 
IRP sites, SWMUs, and AOCs will be reviewed, and a course of action for future work 
requirements at each site will be developed. The FFA also includes specific requirements for 
the preparation and contents of the Site Management Plan. 

Background soil and groundwater chemical concentrations were addressed for SJCA as part 
of the basewide Final Background Investigation (CH2M HILL, 2001) and Final Background 
Investigation Report Addendum for Groundwater (CH2M HILL, 2004c). The investigations 
objective was to establish background concentrations of inorganics, pesticides, and 
polynuclear aromatic hydrocarbons (PAHs) in surface and subsurface soil and groundwater 
for use in comparison to IRP site data to better identify release-related constituents of concern 
(COCs). Background levels are due to naturally occurring (those chemicals expected at a site 
in the absence of human influence) or anthropogenic (chemicals present in the environment 
due to manmade, non-CERCLA-activity-related) sources. 

The DoD established the Munitions Response Program (MRP) under the Defense ERP to 
address munitions and explosives of concern (MEC) and munitions constituents at sites 
other than operational ranges. The DoD and the Navy are establishing policy and guidance 
for munitions and response actions under the MRP; however, the key program drivers 
developed to date conclude that munitions response actions will be conducted under the 
process outlined in the NCP, as authorized by CERCLA. Therefore, the Navy will work with 
the SJCA IR Partnering Team to follow the CERCLA process to address MRP sites identified 
at SJCA. 

Fifty-nine potentially contaminated IRP sites, MRP sites, SWMUs, and AOCs have been 
identified for evaluation at SJCA based on the previous assessments and investigations. 
Four sites; Site 2, Site 4, Site 5, and Site 21; are currently active in the IRP at SJCA; and one 
site, UXO 0001, is currently active in the MRP at SJCA (Figure 1-2). Fifty-four sites at SJCA 
have been considered no further action under the IRP by the SJCA IR Partnering Team 
following desktop audits, site inspections, and/or removal actions (Figure 2-1). The status 
of all the ERP sites at SJCA is presented in Table 2-1. The following subsections present a 
brief site description of each active IRP and MRP site. The site description for Site 4, the 
basis for this report, is provided in Section 3. 

IRP Site 2 – Waste Disposal Area B 

Site 2 is a former waste disposal area, operated from 1921 until sometime after 1947, 
covering approximately 5.7 acres in the southcentral portion of SJCA (Figure 1-2). Initially, 
refuse was burned openly onsite and used to fill an adjacent swampy area (Site 2 inlet) that 
is tidally connected to St. Juliens Creek. Mixed municipal wastes, organics, inorganics, 
solvents, waste ordnance, and abrasive blast media were reportedly disposed of at Site 2. In 
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FIVE-YEAR REVIEW 

1942, an incinerator was installed to replace the open burning practices, and was operated 
until sometime after 1947. 

Remedial Investigation (RI) activities have indicated potential risks to human health and the 
environment from exposure to chemicals in waste, soil, sediment, surface water, and 
shallow aquifer groundwater (CH2M HILL, 2008b). The primary contaminants are 
chlorinated volatile organic compounds (VOCs) in shallow groundwater and surface water 
and inorganics and PAHs in soil and sediment. Eight remedial alternatives were identified 
and evaluated in Feasibility Study (FS) (CH2M HILL, 2009e). The Proposed Plan, which 
identifies the preferred remedial alternative, is currently under review. 

IRP Site 5 – Former Burning Grounds 
Site 5 consists of approximately 23 acres located in the northeastern portion of SJCA (Figure 
1-2). The site currently consists of an open field with a wetland in the center and a forested 
area and Blows Creek to the south. Much of the Site 5 area was historically used for 
placement of dredge spoil material that reportedly originated from Blows Creek and the 
Southern Branch of the Elizabeth River. Operations began at the Burning Grounds in the 
1930s when waste ordnance materials, including black powder (mixture of charcoal, nitrate, 
and sulfur), smokeless powder (nitrocellulose), Explosive D (ammonium picrate), and 
Composition A-3 (contains RDX and wax), were disposed of by open burning on three main 
pads. Tetryl, trinitrotoluene, fuzes, solvents, paint sludge, pesticides, and various types of 
refuse were also disposed of. In mid-1977, the Burning Grounds was used for facility-wide 
ordnance and equipment decontamination. The decontamination process included filling 
equipment from buildings with oil and straw and igniting them. Afterwards, the ground 
surface was reportedly covered with oil and straw and burned. The top 6 inches of soil was 
then diced, and the ground surface was covered with oil and straw and burned again. A 4.3­
acre unlined waste disposal area is located in the center of the site. Blows Creek, a tidally­
influenced brackish water tributary to the Southern Branch of the Elizabeth River, runs 
along the southern extent of Site 5 and through the center of SJCA. Several IRP sites are 
located within the Blows Creek drainage basin and have been identified as potential 
historical sources to Blows Creek; however, it has been associated with Site 5 under the IRP. 

A Baseline Ecological Risk Assessment was completed for Blows Creek and recommended 
no further action. RI activities indicated potential risks to human health and the 
environment from exposure to chemicals in waste, soil, and drainage sediment (CH2M 
HILL, 2006; 2007b). The primary contaminants are inorganics and pesticides. An EE/CA 
was conducted to evaluate alternatives to address the waste/burnt soil area and impacted 
surface soil and drainage sediment areas and recommended a removal action (CH2M HILL, 
2007a). An Action Memorandum was signed on March 20, 2007 to implement the non-time­
critical removal action (NTCRA) as specified in the EE/CA. The NTCRA activities were 
initiated in December 2007 and are currently ongoing. 

IRP Site 21 – Industrial Area 
Site 21 is located in the central industrial portion of SJCA (Figure 1-2). Buildings at Site 21 
were historically used for machine, vehicle and locomotive maintenance, and electrical 
shops; and munitions loading facilities. Railroad tracks were present throughout the 
industrial area and a fuel service station was located in the vicinity. Many of the older 
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SECTION 2—FACILITY BACKGROUND 

buildings at the site have been demolished. The existing buildings and the Site 21 area are 
currently used for storage and maintenance activities. 

RI activities indicated potential risks to human health from exposure to chlorinated VOCs 
from potable use of shallow aquifer groundwater and recommended an FS (CH2M HILL, 
2008a). Potential risk associated with vapor intrusion into onsite buildings was also 
identified. However, because of uncertainties associated with the evaluation methodology, 
the RI recommended further evaluation of the potential vapor intrusion pathway. Four 
remedial alternatives to address risks associated with potable use of shallow aquifer 
groundwater were developed and evaluated in an FS (CH2M HILL, 2009a). The Interim 
Proposed Plan identified the preferred alternative for addressing the risk associated with 
chlorinated VOCs from potable use of shallow groundwater (CH2M HILL, 2009d); and the 
Interim ROD is awaiting final signature. The Proposed Plan and ROD are ―interim‖ because 
they do not address the vapor intrusion pathway. The RI addendum report documenting 
the vapor intrusion investigation is currently under review. A subsequent Proposed Plan 
and ROD will be prepared to address the site as a whole, including the vapor intrusion 
pathway, based on the conclusions and recommendations of the RI addendum report. 

MRP Area UXO 001 – Wharf Area Sediments 

Area UXO 0001 includes the current and former wharf areas and piers along the shoreline of 
the Southern Branch of the Elizabeth River, comprising approximately 1,520 linear feet. The 
northern wharf area, located in the northeast portion of SJCA, is no longer present, with the 
exception of remaining pilings. The northern wharf area was in operation less than 10 years, 
and evidence suggests it was primarily used to load Mark VI mines produced at SJCA 
during World War (WW) I. The southern wharf area was used at some capacity throughout 
multiple wars (Spanish-American, WW I, WW II, Korean, and Vietnam) to supply the Naval 
fleet with significant amounts of ammunition. Ordnance loading activities continued until 
the early 1970s. The wharf was damaged when two ships struck the wharf in 1975; however, 
it is still functional. 

A Preliminary Assessment (PA), consisting of a desktop and archive search on site activities, 
was conducted in 2009 (CH2M HILL, 2009c). Although no documentation was found to 
confirm the presence of munitions in the vicinity of the wharf areas, anecdotal evidence 
indicated there is a potential for munitions to have been dropped during loading operations, 
which may have resulted in the presence of MEC or munitions constituents in the sediment 
beneath the wharf areas. The majority of potential munitions constituents are inorganics and 
explosive compounds. The PA recommended further investigation, including a magnetic 
investigation and anomaly identification. A Site Investigation is currently ongoing. 
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Table 2-1
	
Site Status Summary Table
	

Five-Year Review
	
St. Juliens Creek Annex
	
Chesapeake, Virginia 


Site ID Name/Description Other ID Status Comments Documentation of Closure 
MRP Sites 
Area UXO 

0001 

Wharf Area Sediments Residual Ordnance at wharf 

area; RFA - AOC I; Site 20 PA/SI 

PA conducted in FY 2009. SI will be completed FY 2010. 

IRP Sites 
Site 2 Waste Disposal Area B Dump B; Dump B Incinerator; 

Dump B Blast Grit; RFA -

SWMU 2, SWMU 3, SWMU 4 
PP/ROD 

Final Site 2 RI completed February 2004; Final Expanded RI completed 

November 2008; and Final FS submitted October 2009. Draft PP submitted 

November 2009. 

Site 5 Burning Grounds RFA - SWMU 8 

EE/CA/Removal 

Action 

Final RI completed March 2003; Final Expanded RI Report completed June 

2006 recommending additional groundwater sampling; Final EE/CA for NTCRA 

of Waste/Burnt Soil Area submitted February 2007. Final Expanded RI 

addendum recommending NFA for groundwater submitted December 2007. 

NTCRA began December 2007 and is currently ongoing. 

Site 21 Industrial Area None Final SI submitted in June 2004; Draft Supplemental SI Report submitted April 

RD/RA 
2006; RI finalized July 2008. Final FS completed February 2009. Final Interim 

PP completed July 2009. Final Interim ROD signature in FY 2010. Vapor 

intrusion investigation ongoing. 

Site 4 Landfill D Dump D; Old Tanks at Dump 

D; RFA - SWMU 6, AOC L Response Complete -

LUCs 

Final RI completed March 2003; Final FS completed March 2004; PRAP 

finalized June 2004; ROD signed September 2004, RD submitted November 

2004; RA completed in October 2005; RACR signed October 2006. LUCs 

implemented, site inspections continuing annually. 

Final ROD signed September 2004. 

Site 1 Waste Disposal Area A Dump A; RFA - SWMU 1 Consensus for NFA by Navy, VDEQ, and EPA in November 2002 based on Consensus for NFA as documented 

NFA RRR data and September 2002 test pit information. in an Addendum to the SSA in 

January 2003. 

Site 3 Waste Disposal Area C Dump C; Dump C Waste 

Disposal Pits; RFA - SWMU 5, 

SWMU 30 NFA 

Final RI completed March 2003; Final EECA/Action Memorandum completed 

August 2002; Phase I Removal conducted September 2002; Phase II Removal 

conducted 2004; Final Construction Closeout Report completed March 2003; 

PRAP finalized January 2005; NFA ROD signed February 2006. 

Final NFA ROD signed February 

2006. 

Site 4 Dumpster Storage at 

Landfill D 

Dumpster storage at Dump D; 

RFA - SWMU 7 
NFA 

RFA indicated that the dumpsters were no longer present. Final ROD signed September 2004. 

Site 6 Small Items Pit Caged Pit, RFA - SWMU 24 

NFA 

Final RI completed March 2003; Final EE/CA and Action Memorandum 

completed August 2002; Removal Action completed September 2002; Final 

Close-Out Report in March 2003; PRAP finalized July 2003; NFA ROD signed 

September 2003. 

NFA Final ROD signed September 

2003. 

Site 7 Old Storage Yard Old Storage Yard #1; RFA - Consensus for NFA in July 2001 by Navy, VDEQ, and EPA pending debris July 2001 Tier I Partnering Meeting 

SWMU 17 NFA removal. Debris removal was conducted FY 2002 and is documented in a Minutes and documented in FFA. 

construction removal document completed FY 2003. 

Site 8 Cross and Mine RFA - SWMU 9; FFA - PSA 

Site 8 

NFA 

Final SSA completed April 2002 recommending an SI to further investigate 

potential release to groundwater; Identified in the FFA as Preliminary Screening 

Area (FFA Appendix B) March 2004; Final SI completed June 2004 

recommending NFA; Consensus for NFA by Navy, VDEQ, and EPA July 2004. 

Signature Page in Final SI (June 

2004). 

Site 9 Pest. Control Bldg. 249 PA - SWMU 13 

NFA 

Removed/remediated during construction of SIMA facility. Closed out during the construction of 

the SIMA building and documented 

in FFA. 

Site 9 Oil Water Separator at Bldg. 

249 

RFA - SWMU 23 

NFA 

Removed/remediated during construction of SIMA facility. Closed out during the construction of 

the SIMA building and documented 

in FFA. 

Site 9 Washrack Bldg. 249 RFA - SWMU 25 

NFA 

Removed/remediated during construction of SIMA facility. Closed out during the construction of 

the SIMA building and documented 

in FFA. 

Site 10 Waste Disposal at Railroad 

Tracks 

Hazardous Waste Disposal 

Area at Bldg. 13 (Railroad 

Tracks); RFA - SWMU 14 
NFA 

NFA consensus by Navy, VDEQ, and EPA during a site visit in July 2001. Consensus for NFA as documented 

in the November 2002 SSA. 

Site 10 Swale beneath Bldg. 13 RFA - SWMU 31 

NFA 

NFA consensus by Navy, VDEQ, and EPA during a site visit in July 2001. Consensus for NFA as documented 

in the November 2002 SSA. 

Site 11 Waste Disposal at Building RFA - SWMU 15 Consensus by Navy, VDEQ, and EPA for NFA during a site visit in July 2001 for Consensus for NFA as documented 

53 (formerly referenced to NFA Site 11 and groundwater underlying site will be investigated as part of Site 21. in the November 2002 SSA. 

Bldg. 266) 

Site 12 Sand Blast Area Bldg. 323 RFA - SWMU 16 

NFA 

Removed/remediated during construction of SIMA facility. Closed out during the construction of 

the SIMA building and documented 

in FFA. 

Site 13 Waste Generation Area RFA - SWMU 20 

NFA 

Removed/remediated during construction of SIMA facility. Closed out during the construction of 

the SIMA building and documented 

in FFA. 

Site 14 Washrack Bldg. 266 None 

NFA 

Removed/remediated during construction of SIMA facility. Closed out during the construction of 

the SIMA building and documented 

in FFA. 

Site 15 Fire Training Area Fire Training Area at Bldg. Will be investigated under the Navy’s Underground Storage Tank (UST) July 2002 Tier I Partnering Meeting 

271; RFA - SWMU 27 NFA program and therefore, NFA under CERCLA consensus by Navy, VDEQ, and Minutes and documented in FFA. 

EPA in July 2002. 

Site 16 DRMO Storage/Salvage RFA - SWMU 28 While active, the DRMO does not fall under CERCLA and therefore, NFA under July 2002 Tier I Partnering Meeting 

Yard NFA CERCLA consensus by Navy, VDEQ, and EPA in July 2002. Regional Minutes and documented in FFA. 

inspections are conducted for storm water management. 

Site 17 Storage Pad at Building 279 Satellite storage at Bldg. 279; 

RFA - AOC A 

NFA 

The roof and walls of Building 278/279 were demolished in early 2003, the 

flooring and concrete pilings are still in place awaiting final removal. Based upon 

the proximity to Site 2, consensus in February 2003 by Navy, VDEQ, and EPA 

that further action related to Site 17 will be addressed as part of Site 2. 

February 2003 Tier I Partnering 

Meeting Minutes and documented in 

FFA. 

Site 18 Blasting Grit at Building 47 RFA - AOC C During the July 2001 SJCA Partnering Team site visit, no blast grit was Consensus for NFA as documented 

NFA observed in several hand auger borings therefore, consensus for NFA was in the November 2002 SSA. 

reached by Navy, VDEQ, and EPA. 

Site 18 Air Compressor at Bldg. 47 RFA - AOC B 

NFA 

NFA consensus by Navy, VDEQ, and EPA in July 2002. Regional inspections 

are conducted for storm water management. 

July 2002 Tier I Partnering Meeting 

Minutes and documented in FFA. 

Site 19 Building 190 Residual Ordnance at Bldg. M-

5 & 190 RFA - AOC H 

NFA 

Final SI submitted in June 2004 recommending Supplemental SI to further 

investigate soil and groundwater; Final Supplemental SI submitted in September 

2005 recommending EE/CA for a soil hotspot NTCRA; Final EE/CA for NTCRA 

submitted in November 2005; Final Action Memorandum signed in January 

2006; NTCRA conducted in May 2006; Final Site Closeout Report signed 

December 2006. 

Final Site Closeout Report signed 

December 2006. 

Site 20 Wharf Area Sediments Residual Ordnance at wharf During the July 2001 site visit, the Navy, VDEQ and EPA reached consensus for Consensus for NFA as documented 

area; RFA - AOC I; Site 20 NFA NFA under CERCLA. Site will be managed under the MR Program. in the November 2002 SSA. 

SWMU 10 Hazardous Waste 

Container Storage Bldg. 

254Y 

None 

NFA 

Recommended for NFA in the RFA as SWMU 10 was assigned to RCRA 

Program as a >90 day storage bunker. Consensus by Navy, VDEQ, and EPA 

for NFA under CERCLA in July 2002, as SWMU 10 was managed under RCRA. 

July 2002 Tier I Partnering Meeting 

Minutes and documented in FFA. 

SWMU 11 Hazardous Waste 

Container Storage Bldg. 

163Y 

None 

NFA 

Recommended for NFA in the RFA as SWMU 11 was assigned to RCRA 

Program as a >90 day storage bunker. Consensus by Navy, VDEQ, and EPA 

for NFA under CERCLA in July 2002, as SWMU 11 is managed under the 

Virginia Hazardous Waste Management Regulations (VHWMR). 

July 2002 Tier I Partnering Meeting 

Minutes and documented in FFA. 
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Site Status Summary Table
	

Five-Year Review
	
St. Juliens Creek Annex
	
Chesapeake, Virginia 


Site ID Name/Description Other ID Status Comments Documentation of Closure 
SWMU 12 PCB Storage Bldg. 198 None 

NFA 

Recommended for NFA in the RFA. SWMU 12 is a current storage facility 

managed under Toxic Substances Control Act (TSCA) therefore, consensus by 

Navy, VDEQ, and EPA for NFA under CERCLA in July 2002. 

July 2002 Tier I Partnering Meeting 

Minutes and documented in FFA. 

SWMU 18 Old Storage Yard # 2 None Recommended for NFA in the RFA. Currently in operation and Regional FFA 

NFA inspections are conducted for storm water management. Consensus by Navy, 

VDEQ, and EPA for NFA under CERCLA. 

SWMU 19 Old Storage Yard # 3 None RFA recommended action for better management practice. A site visit was FFA 

NFA performed in November 2002 by Navy, VDEQ, and EPA to confirm status and 

consensus for NFA under CERCLA was reached. 

SWMU 21 Hazardous Waste 

Accumulation Area (SIMA # 

2) 

None 

NFA 

The RFA recommended NFA for this SWMU. A site visit was performed in 

November 2002 by Navy, VDEQ, and EPA to confirm status and consensus for 

NFA under CERCLA was reached. The Navy submitted a closure notification 

letter to VDEQ for SWMU 21. 

Closure letter submitted to VDEQ 

and documented in FFA. 

SWMU 22 Repair Shop Satellite 

Storage Area NE of Bldg. 

40 

None 

NFA 

The RFA recommended NFA for this SWMU. A site visit was performed in 

November 2002 by Navy, VDEQ, and EPA to confirm status and consensus for 

NFA under CERCLA was reached. The Navy submitted a closure notification 

letter to VDEQ for SWMU 22. 

Closure letter submitted to VDEQ 

and documented in FFA. 

SWMU 26 Scrap Metal Storage in None Based on a site visit in November 2002, NFA consensus was reached by Navy, FFA 

Railroad Cars near Bldg. NFA VDEQ, and EPA, as the SWMU is managed under RCRA. 

176 

SWMU 29 Dumpsters (throughout the 

facility) 

None 
NFA 

Based on a site visit in November 2002, NFA consensus was reached by Navy, 

VDEQ, and EPA, as the SWMU is managed under RCRA. 

FFA 

SWMU 32 Overland Drainage Ditches None 

NFA 

Navy, VDEQ, and EPA reached consensus for NFA under CERCLA, as 

drainage ditches associated with individual sites, AOCs, or SWMUs will be 

investigated on a site-specific basis. Site-specific investigations will identify the 

exact boundaries of the drainage ditch and samples will be collected at all 

locations where there is either visible evidence of release or suspicion that past 

releases may have occurred. 

FFA 

SWMU 33 Sewer Drainage System None 

NFA 

Navy, VDEQ, and EPA reached consensus for NFA under CERCLA, as the 

sewer drainage system associated with individual sites, AOCs, or SWMUs will 

be investigated on a site-specific basis. Site-specific investigations will include 

evaluating the integrity of the subsurface system and may include soil sampling 

to determine if hazardous constituents have been released. 

FFA 

SWMU 34 Operational Waste 

Accumulation Areas 

None 
NFA 

Based on a site visit in November 2002, NFA consensus was reached by Navy, 

VDEQ, and EPA, as the SWMU is managed under RCRA. 

FFA 

AOC D Storm Water Outfalls None 

NFA 

Navy, VDEQ, and EPA reached consensus for NFA under CERCLA, as the 

storm water outfalls will be investigated under CERCLA on a site-specific basis. 

Site-specific investigations may include sampling various outfalls to determine 

whether there has been a release of hazardous constituents. 

FFA 

AOC E Temporary Pump Storage None 

NFA 

AOC E was remediated during a removal action conducted as part of the SIMA 

facility construction. Therefore, the SJCA Partnering Team reached consensus 

for NFA for AOC E based on the removal action. 

Closed out during the construction of 

the SIMA building and documented 

in FFA. 

AOC F Underground Storage None Navy, VDEQ, and EPA reached consensus for NFA under CERCLA in July July 2002 Tier I Partnering Meeting 

Tanks NFA 2002, as AOC F is managed under the Navy’s UST Program. Minutes and documented in FFA. 

AOC G Former Process Buildings None 

NFA 

Navy, VDEQ, and EPA reached consensus for NFA under CERCLA in July 2002 

however, as new information becomes available on the locations and processes 

conducted at former process buildings, the SJCA Partnering Team will 

determine if new AOCs should be added. Any former process buildings 

identified for further evaluation will be evaluated on a site-specific basis. 

July 2002 Tier I Partnering Meeting 

Minutes and documented in FFA. 

AOC J Former Ammunition 

Manufacturing Areas 

None 

NFA 

Navy, VDEQ, and EPA reached consensus for NFA under CERCLA, however, 

as new information becomes available on the manufacturing areas, the SJCA 

Partnering Team will determine if new AOCs should be added. Any former 

ammunition manufacturing areas identified for further evaluation will be 

evaluated on a site-specific basis. 

FFA 

AOC K Former Sewage Treatment FFA - SSA AOC K Identified in the FFA as Site Screening Area (FFA Appendix A) March 2004; Signature Page in Final SSA 

Plant NFA Final SSA completed June 2004 recommending NFA; Consensus for NFA by Addendum (June 2004). 

Navy, VDEQ, and EPA July 2004. 

EPIC AOC 1 E Street and Marsh Road 

Ground Scarring 

AOC 1; FFA - PSA AOC 1 

NFA 

Final SSA completed April 2002 recommending an SI to further investigate soil; 

Identified in the FFA as Preliminary Screening Area (FFA Appendix B) March 

2004; Final SI completed June 2004 recommending NFA; Consensus for NFA 

by Navy, VDEQ, and EPA July 2004. 

Signature Page in Final SI (June 

2004). 

EPIC AOC 2 Piers in front of Building 83 AOC 2 

NFA 

NFA consensus by Navy, VDEQ, and EPA during a site visit in July 2001. Consensus for NFA as documented 

in the November 2002 SSA. 

EPIC AOC 3 Ground Scarring at Building 

M5 

AOC 3 

NFA 

NFA consensus by Navy, VDEQ, and EPA during a site visit in July 2001. Consensus for NFA as documented 

in the November 2002 SSA. 

EPIC AOC 4 Parking Area South of 

Building M-1 

AOC 4 

NFA 

NFA consensus by Navy, VDEQ, and EPA during a site visit in July 2001. Consensus for NFA as documented 

in the November 2002 SSA. 

EPIC AOC 5 Possible Soil Staining AOC 5 NFA consensus by Navy, VDEQ, and EPA during a site visit in July 2001. Consensus for NFA as documented 

Between Buildings 87 and NFA in the November 2002 SSA. 

88 

EPIC AOC 6 Ground Scarring East of 

Site 2 

AOC 6 

NFA 

NFA consensus by Navy, VDEQ, and EPA during a site visit in July 2001. Consensus for NFA as documented 

in the November 2002 SSA. 

EPIC AOC 7 City of Portsmouth Outgrant 

Area 

AOC 7 

NFA 

NFA consensus by Navy, VDEQ, and EPA during a site visit in July 2001. Consensus for NFA as documented 

in the November 2002 SSA. 

EPIC AOC 8 Possible Waste 

Disposal/Bulk Storage Area 

AOC 8 

NFA 

NFA consensus by Navy, VDEQ, and EPA during a site visit in July 2001. Consensus for NFA as documented 

in the November 2002 SSA. 

EPIC AOC 9 Ground Scarring Southwest 

of Building 74 

AOC 9 

NFA 

NFA consensus by Navy, VDEQ, and EPA during a site visit in July 2001. Consensus for NFA as documented 

in the November 2002 SSA. 

EPIC AOC 10 Ground Scarring in Wharf 

Area 

AOC 10 

NFA 

NFA consensus by Navy, VDEQ, and EPA during a site visit in July 2001. Consensus for NFA as documented 

in the November 2002 SSA. 

EPIC AOC 11 Open Storage Area 

Northeast of Building 55 

AOC 11 

NFA 

NFA consensus by Navy, VDEQ, and EPA during a site visit in July 2001. Consensus for NFA as documented 

in the November 2002 SSA. 

EPIC AOC 12 Sandy Flat AOC 12 

NFA 

NFA consensus by Navy, VDEQ, and EPA during a site visit in July 2001. Consensus for NFA as documented 

in the November 2002 SSA. 

AOC 13 PCP Dip Tank AOC 13; FFA - SSA AOC 13 Identified in the FFA as Site Screening Area (FFA Appendix A) March 2004; Signature Page in Final SSA 

NFA Final SSA completed June 2004 recommending NFA; Consensus for NFA by Addendum (June 2004). 

Navy, VDEQ, and EPA July 2004. 

AOC 14 Building 89 AOC 14; FFA - SSA AOC 14 Identified in the FFA as Site Screening Area (FFA Appendix A) March 2004; Signature Page in Final SSA 

NFA Final SSA completed June 2004 recommending NFA; Consensus for NFA by Addendum (June 2004). 

Navy, VDEQ, and EPA July 2004. 
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SECTION 3 

Site 4—Landfill D
 

This section presents background information and the Five-Year Review evaluation for 
Site 4, the only site at SJCA currently requiring a Five-Year Review. 

3.1 Site Chronology 

A timeline of the site-specific documents and activities associated with the remedy for Site 4 
are provided below. 

Date Event 

March 2003 Remedial Investigation (RI)/Human Health Risk Assessment (HHRA)/Ecological 
Risk Assessment (ERA) for Sites 3, 4, 5, and 6 (CH2M HILL, 2003) 

March 2004 Feasibility Study (CH2M HILL, 2004a) 

May 2004 Proposed Remedial Action Plan (CH2M HILL, 2004b) 

September 2004 ROD (NAVFAC, 2004) 

November 2004 Final RD (JV I, 2004) 

March 2005 Initiated Remedial Action 

October 2005 Completed Remedial Action 

December 2005 Initiated Land Use Control (LUC) Inspections 

February 2006 ROD Modification (CH2M HILL, 2006a) 

June 2006 LUC RD (NAVFAC, 2006b) 

September 2006 Remedial Action Completion Report (RACR) (NAVFAC, 2006c) 

April 2009 Voluntary Groundwater Performance Monitoring Report (CH2M HILL, 2009b) 

3.2 Site Background 

3.2.1 Physical Characteristics 

Site 4 is located in the northeastern portion of SJCA at the confluence of Blows Creek and 
the Southern Branch of the Elizabeth River (Figure 3-1). The site is located on dredge fill 
material that reportedly originated from Blows Creek and the Southern Branch of the 
Elizabeth River. Grass-lined drainage ditches run along the eastern and western sides of 
Site 4 and transport surficial runoff from the area to the adjacent wetland area and Blows 
Creek. The adjacent wetland area was incorporated into a separate investigation of the 
Blows Creek watershed and is not part of Site 4. 

The Columbia aquifer in the vicinity of Site 4 ranges in thickness from 25 feet, in the 
northern portion of the site, to approximately 32 feet, at the southern portion of the site. The 
aquifer consists predominantly of fine to coarse sands with some silt and clay. The Yorktown 
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FIVE-YEAR REVIEW 

aquifer is predominantly sandy and typically encountered at an average depth of 50 feet 
bgs. The Yorktown confining unit separating the aquifers consists of a series of interbedded 
clay and fine sand layers overlying a clay layer. The Yorktown confining unit is continuous 
across the base and impedes the downward migration of Columbia aquifer groundwater to 
the Yorktown aquifer. Columbia aquifer groundwater at Site 4 is locally influenced by 
nearby surface water bodies (Southern Branch of Elizabeth River and Blows Creek) and 
generally flows in a southern direction with elevations ranging from 1 to 6 feet above msl 
(Figure 3-2). The predominant flow direction in the Yorktown aquifer at SJCA is to the east, 
towards the Southern Branch of the Elizabeth River (Figure 3-3). 

3.2.2 Land and Resource Use 

Currently, Site 4 is maintained as a controlled closed landfill with a vegetated soil cover. 
Construction and excavation activities at the site are prohibited and controlled through site 
signs, fencing, notation in the Internet Navy Facility Assets Data Store (iNFADS) maintained 
by Commander Naval Region Mid-Atlantic, and a survey plat filed with the City of 
Chesapeake. Additionally, Section 4 of the annually-updated Site Management Plan for 
SJCA addresses land use planning at the Base. This section includes a compact disc which 
provides maps and geographic information system layers in Arcview® of the ERP sites with 
LUCs. This information is provided to facility personnel for environmental considerations 
during operational planning and decision-making, and to ensure that LUCs are maintained 
at sites where they are identified in the ROD as part of the remedy. Anticipated future land 
use for the site is to remain as a controlled closed landfill. 

3.2.3 History of Contamination 

Site 4 is an approximately 8.3–acre landfill. In earlier documents, Site 4 was referred to as 
Dump D or SWMU 6 and included SWMU 7 and AOC L and was reported to consist of only 
5 acres. The first indication of activity at Site 4 is trenching identified on a historical aerial 
photograph from 1961. The trenches were filled with trash, wet garbage, and soil. The IAS 
(NEESA, 1981) indicated that around 1970, sanitary landfill operations began at Site 4 in the 
marshes of Blows Creek and continued until 1976, at which time trash and garbage were 
hauled to an offsite facility. Inert construction debris continued to be disposed of at the 
landfill until 1981. The wastes managed were primarily trash, wet garbage, construction 
material, and outdated civil defense stores. Although the RFA indicated that some solvents, 
acids, bases, and polychlorinated biphenyls were disposed of at Site 4, it is assumed that 
these materials were disposed of prior to 1976 because the IAS states that only inert material 
was disposed of after that date. Wastes disposed of at Site 4 were estimated at 56,000 cubic 
yards. 

3.2.4 Initial Response 

No environmental cleanup activities occurred before the signature of the ROD in September 
2004. 

3.2.5 Basis for Remedial Action 

An HHRA and an ERA were conducted to evaluate the risks to human health and the 
environment from exposure to surface soil, subsurface soil, sediment, and groundwater at 
Site 4 during the RI (CH2M HILL, 2003). The HHRA and ERA concluded that there was 
potential risk to human and ecological receptors from exposure to waste, COCs (inorganics 
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SECTION 3—SITE 4—LANDFILL D 

and PAHs) in soil, and an inorganic (mercury) in the eastern drainage ditch sediment. Because 
surface water is transient and the upland ditches provide minimal ecological habitat, there 
was no significant risk to human health and the environment identified from direct exposure 
to surface water. No human health risk drivers were identified for the shallow Columbia 
aquifer groundwater. Although human health risk drivers (primarily inorganics) were 
identified for the deeper Yorktown aquifer, the SJCA IR Partnering Team determined the risks 
to be acceptable based on the concentrations of chemicals, the risks identified with these 
chemicals, and the nature of the groundwater flow conditions. 

Based on the results of the investigations, remedial action was warranted to prevent 
potential unacceptable human health and ecological risks from exposure to waste, soil and 
sediment at Site 4. 

3.3 Remedial Actions 

3.3.1 Remedy Selection 

A ROD for Site 4 was signed in September 2004. The selected remedy consisted of a soil 
cover, removal of eastern drainage ditch sediment, and implementation of LUCs to meet the 
following remedial action objectives (RAOs): 

	 Prevent or minimize direct contact of human and ecological receptors with landfill 
contents. 

	 Reduce infiltration and any resulting leaching of contaminants from the landfill into 
groundwater. 

	 Prevent overland flow entering the site (surface water run-on) and control surface water 
run-off and erosion. 

The following LUC objectives for Site 4 were identified in the ROD: 

	 Prohibit digging into or disturbing the soil cover or landfill contents. 

	 Prohibit residential use and development of the site. 

The cleanup level for mercury in the eastern drainage ditch was established and based on 
the site-specific background 95 percent upper tolerance limit (UTL) for dredge fill 
(CH2M HILL, 2001). 

The LUCs shall be maintained within the boundaries of the landfill indefinitely, or until all 
parties (Navy, USEPA, and Commonwealth of Virginia) agree that waste left in place is at 
such levels to allow for UU/UE. 

3.3.2 Remedy Implementation 

The RD for the Selected Remedy at Site 4 was completed in November 2004. LUC 
implementation and maintenance actions were developed in an RD for LUCs (NAVFAC, 
2006a). The Navy will implement, maintain, monitor, report on, and enforce the LUCs 
according to the LUC RD. The remedial action construction was conducted from March 
through October of 2005 and included the following activities: 
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FIVE-YEAR REVIEW 

	 Removal of surface debris from the ground surface and wetland area adjacent to Blows 
Creek with consolidation of inert debris under the landfill cover and offsite disposal of 
all other debris. 

	 Installation of a minimum 2-foot soil cover graded to a minimum of 2% slopes to 
promote drainage and reduce infiltration. 

	 Removal and offsite disposal of 1foot of sediment from the floor and sidewalls of the 
eastern drainage ditch adjacent to the landfill and extending through the wetland to 
Blows Creek to prevent direct contact of human and ecological receptors with mercury 
in sediment. The one foot excavation depth and lateral extent was based on pre­
confirmation samples collected from one to two feet bgs for mercury analysis and 
compared to the cleanup level. The cleanup level was based on the site-specific 
background 95% UTL for dredge fill (CH2M HILL, October 2001). Confirmation sample 
results are shown on Figure 3-4. 

	 Reshaping of the eastern drainage ditch and construction of a new drainage ditch along 
the western boundary. 

	 Compensatory wetland mitigation for permanent impacts to 0.023 acres of the wetland 
area adjacent to Blows Creek by planting of wetland grasses at nearby Norfolk Navy 
Shipyard Site 9. 

	 Installation of a fence and signs around the perimeter of the landfill indicating the access 
restrictions and the presence of buried waste. The language used on the site signs is as 
follows: 

Site 4 – Landfill D
 
No Access Allowed
 

Construction and Excavation
 
Strictly Prohibited
 

Environmental Hazard Onsite
 

Contact NAVFAV Mid Lant at 757-445-6638
 

	 Registration of the survey plat with the City of Chesapeake in the Commonwealth of 
Virginia to provide public notice of the environmental conditions and limitations on the 
use of the property. 

Minor modifications to the Selected Remedy in the ROD were documented in a Technical 
Memorandum in February 2006 (CH2M HILL, 2006a). The minor modifications consisted of 
extension of the soil cover to the west and compensatory mitigation for permanent wetland 
impacts. In September 2006, a RACR for Site 4 was signed to document the remedy was in 
place, operating and functioning as intended, and protective of human health and the 
environment (NAVFAC, 2006c). A copy of the survey plat is included in the RACR. Within 
the CERCLA process, Site 4 is currently in the Response Complete phase. 
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SECTION 3—SITE 4—LANDFILL D 

3.3.3 Operation and Maintenance 

Inspections to verify the continued integrity of the soil cover; ensure appropriate surface 
water runoff and erosion control measures are functioning; ensure adequate vegetation is 
maintained; and verify LUCs are in place were initiated in December 2005. Inspections were 
conducted quarterly for the first year until an adequate vegetative cover was present over 
the landfill, and annually in subsequent years. The findings from the inspections are 
documented in annual letter reports submitted to the Navy and regulatory stakeholders. 
The annual inspection reports are provided in Appendix A. 

Several bare areas in the vegetation were identified in June 2006. The areas were re-seeded 
in June 2007 and vegetative re-growth has been successful. In September 2006, surface water 
was observed pooling in the northeast corner of the site as a result of the culvert from the 
Site 3 drainage ditch having no identifiable outlet. The culvert was replaced in June 2007 
and built up sediment was removed from the drainage ditch to prevent pooling of water 
against the landfill, which may have impacted the integrity of the cover over time. Tire ruts 
created on the soil cover during the November 2006 voluntary groundwater monitoring 
event were regraded and reseeded in June 2007 and vegetative re-growth was successful. 

Throughout the inspections, the monitoring wells, signs, fencing, riprap landfill toe, and 
drainage ditches have remained in good condition. Several items of debris were reported 
along the edge of perimeter road and quickly removed following the site inspections. No 
signs of unauthorized intrusive activities, investigation-derived waste (IDW) storage, or 
dumping within the site have been observed. Additionally, no signs of erosion have been 
reported during the inspections. 

A compensatory mitigation plan to plant wetland grasses at nearby Norfolk Naval Shipyard 
Site 9 to compensate for the wetland impacts at Site 4 (JV I, July 2005) was submitted and the 
approach was approved by the USACE. The plan did not require monitoring of the wetland 
compensatory mitigation. Although a formal monitoring plan was not implemented, visual 
observation confirmed the site is currently a vegetated wetland. 

3.4 Five-Year Review Process 

3.4.1 Community Involvement 

Community participation at SJCA includes a Restoration Advisory Board (RAB), public 
meetings, information repository, fact sheets, public notices, and a Web site. The RAB was 
formed in 1999 and consists of community members and representatives of the Navy, 
VDEQ, and USEPA. RAB meetings are held semiannually and are open to the public to 
provide opportunity for comment and input on the ERP. RAB meetings have included site 
visits in the past. The documents prepared as part of the IRP are maintained in the 
Administrative Record and listed at an information repository (Major Hillard Library, 
Chesapeake, Virginia) for review by the public. For the majority of this five-year review 
period, the public Web site was a contractor-operated Web site 
(http://public.lantops.ir.org/sites/public/sjca/).  That Web site was recently closed down 
and the information has been migrated to the Navy Installation Restoration Information 
System and is available to the public at 
http://portal.navfac.navy.mil/portal/page/portal/navfac/navfac_ww_pp/navfac_hq_pp 
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FIVE-YEAR REVIEW 

/navfac_env_pp/env_restoration_installations/lant/midlant/sjca. The Administrative 
Record and IR Web sites are updated on a regular basis. 

The community was informed of the initiation of the Five-Year Review during the 
August 11, 2009, RAB meeting. Prior to this meeting, a public notice was placed in The 
Virginian-Pilot informing the public of the RAB meeting. Additionally, a public notice was 
placed in The Virginian-Pilot on July 11, 2009, to inform the community of the initiation of 
the Five-Year Review. 

3.4.2 Document Review 

This Five-Year Review consisted of a review of the following: 

 RI 

 ROD (including toxicity values and risk characteristics) 

 Applicable or relevant and appropriate requirements (ARARs) (provided in Table 3-1) 

 ROD Modification 

 Construction Closeout Report 

 RACR 

 LUC RD 

 Site Inspection Letter Reports 

 Voluntary Groundwater Monitoring Reports 

 State and Federal Environmental Laws and Regulations 

3.4.3 Site Inspection 

The Navy, USEPA, and VDEQ conducted a Site Inspection to support the Five-Year Review 
on September 21, 2009. The purpose of the inspection was to assess the protectiveness of the 
remedy. The Five-Year Review checklist is provided in Appendix B. 

No significant issues were identified during the site inspection. Vegetation was observed 
throughout the extent of the soil cover and within the drainage ditches. The signs, fencing, 
riprap landfill toe, and drainage ditches were observed to be in good condition. No signs of 
unauthorized intrusive activities, IDW storage, or dumping within the site were observed. 
Additionally, no low-lying areas, or signs of erosion were observed. 

3.4.4 Interviews and Surveys 

Community members were contacted in order to obtain the community’s views about 
current site conditions, problems, or related concerns. Persons who live within 
neighborhoods adjacent to SJCA and employees of SJCA were selected for interviews and 
surveys. Interviews were conducted either in person or over the phone.  Thirteen local 
residents and one employee were mailed a survey; of these, five surveys were returned from 
local residents (one of which is an active RAB member) and one from an employee. Two 
local residents and six employees were contacted for an interview. Of these, one local 
resident (the RAB member who completed a survey) and five employees (one of which was 
the employee who completed a survey) agreed to be interviewed. The interview logs and 
completed surveys are provided in Appendix C. 

No significant problems or concerns regarding the site were identified during the interviews 
or surveys. The answers indicated that the more awareness a community member has of the 
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SECTION 3—SITE 4—LANDFILL D 

remedial action, the more confident they are that it is protective of human health and the 
environment. 

3.4.5 Data Review 

Although not required in the ROD, quarterly voluntary groundwater performance 
monitoring was conducted between November 2006 through August 2008 to evaluate the 
site’s impact on groundwater quality and the potential for future releases to pose 
unacceptable risk. Four monitoring wells (three downgradient and one upgradient) were 
sampled for the human health COCs identified in surface soil (arsenic and iron) during the 
RI and the inorganics that were detected at concentrations that exceeded the Maximum 
Contaminant Level (MCL) or Federal action limit in groundwater (arsenic, cadmium, lead, 
and thallium) data collected as part of the RI (CH2M HILL, 2003). No statistical exceedance 
of downgradient concentrations of total and dissolved cadmium, lead, and thallium or total 
iron over the upgradient concentrations was observed. Total and dissolved arsenic and 
dissolved iron concentrations were identified to be present in downgradient monitoring 
wells at levels that statistically exceed concentrations in the upgradient monitoring well; 
however, all iron concentrations were below the 95% background UTL. There are no 
significant increases of concentrations in any monitoring well based on the results of the 
time trend analysis conducted. Although no increasing trends of concentrations were 
evident, the most recent (2006 to 2008) arsenic concentrations detected at SJS04-MW04S 
were somewhat greater than the historical (1997 and 1999) concentrations (CH2M HILL, 
2009b) (Figure 3-5). Therefore, the SJCA Project Management Team elected to conduct 
additional voluntary groundwater monitoring for arsenic to further evaluate the site 
conditions and discontinue voluntary groundwater monitoring of iron, cadmium, lead, and 
thallium. 

The additional voluntary groundwater performance monitoring was conducted in August 
2009 and is documented in a technical memorandum provided in Appendix D. The same 
monitoring well network included in the previous voluntary groundwater monitoring 
events was sampled for total and dissolved arsenic only. Total and dissolved arsenic 
concentrations were identified to be present in one downgradient monitoring well (SJS04-
MW04S) at concentrations that statistically exceed concentrations in the upgradient 
monitoring well. The results of the time trend analysis conducted indicated a significant 
increase of dissolved arsenic concentration in downgradient monitoring well SJS04-MW05S; 
however, all arsenic concentrations are below the MCL and the trend was heavily 
influenced by nondetect proxy values. Therefore, the results do not appear to be indicative 
of a site release and offsite migration of landfill contaminants does not appear to be 
occurring. 

3.5 Technical Assessment 

The technical assessment of a remedy is based on the following three questions, which 

provide a framework for organizing and evaluating data and information and ensure that
 
all relevant issues are considered when determining the protectiveness of the remedy.
 

Question A: Is the remedy functioning as intended by the decision document? 


Remedial Action Performance Based on the review of documents, ARARs, risk assumptions,
 
inspections, and voluntary groundwater performance monitoring results, the Site 4 remedy 
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FIVE-YEAR REVIEW 

is functioning as intended by the ROD and ROD modification. Installation of the soil cover 
over the landfill waste and contaminated soil achieved the remedial objectives. Inspections 
conducted at the site have confirmed that the soil cover is intact; preventing or minimizing 
direct contact of human health and ecological receptors with landfill contents.  The as-built 
survey confirmed that the minimum 2 percent slope, which was designed to reduce 
infiltration and resulting leaching of contaminants from the landfill into groundwater, was 
achieved. Additionally, the inspections, which did not identify any sign of erosion or 
sediment buildup within the upland drainage ditches, and the as-built survey, have 
confirmed that overland flow entering the site is being prevented and surface water run-off 
and erosion are being controlled. 

Implementation of LUCs LUCs have achieved the LUC objectives. A call to the City of 
Chesapeake’s Circuit Court Office confirmed that a survey plat was filed and has been 
maintained. Annual site inspections have ensured that the soil cover integrity is maintained 
and exposure to landfill contents is prevented. Site signs and fencing have remained intact 
and restrict access to the site. Minor soil cover maintenance has been conducted per 
recommendations of the annual letter reports. 

Monitoring Results Although groundwater monitoring at the site was not required in the 
ROD, nine rounds of voluntary groundwater performance monitoring have been conducted. 
Evaluation of the data indicates that concentrations in groundwater at Site 4 appear to be 
steady over time and no site release or offsite migration of landfill contaminants has 
occurred. 

Operation and Maintenance Activities Operation and maintenance (O&M) of the soil cover and 
drainage ditches has been effective. Issues that could have potentially affected the 
protectiveness of the remedy, bare areas on the vegetative cover and pooling of water 
against the landfill, were identified during site inspections and have been corrected. O&M 
annual costs are consistent with original estimates and there are no indications of any 
difficulties with the remedy. 

Optimization Maintenance costs were minimized through the team decision to not mow the 
vegetation of the landfill cover. For continued optimization, the cover should remain 
vegetated and no mowing operations at the site should be conducted. No new opportunities 
for optimization were identified. 

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and RAOs used at the 
time of the remedy selection still valid? 

Changes in Exposure Pathways No changes in the site conditions that would affect exposure 
pathways have been identified. No new contaminants, sources, or routes of exposure have 
been identified. There is no indication that hydrologic or hydrogeologic conditions have 
changed in a way to affect the protectiveness of the remedy. 

Changes in Toxicity and Other Contaminant Characteristics Although there have been some 
changes in toxicity values, regulatory levels, and risk characteristics of some constituents 
detected in Site 4, these changes would not affect the protectiveness of the selected remedy 
as it would not substantially change the results of the risk assessment. 

The landfill contents and contaminated soil have been covered and the contaminated 
drainage ditch sediment has been excavated, eliminating potential transport/exposure 
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SECTION 3—SITE 4—LANDFILL D 

pathways. Additionally, LUCs restrict unauthorized activities which may result in exposure 
to landfill waste and/or contaminated soil. Therefore, any changes in toxicity would not 
affect the protectiveness of the remedy. 

Changes in Risk Assessment Methodologies Although there have been some procedural changes 
to how risk assessments are conducted, none of these changes affect the protectiveness of 
the remedy. The elimination of risk from exposure to waste and COCs in soil occurred 
through the direct elimination of exposure pathways. Elimination of risk to mercury in 
sediment occurred through removal of the contaminated sediment to background levels; 
therefore, risk assessment methodology changes would not change the cleanup level for 
mercury. No additional COCs have been identified and there is no clear increasing trend of 
constituents analyzed for as part of the voluntary groundwater performance monitoring. 

Question C: Has any other information come to light that could question the protectiveness of 
the remedy? 

No new risks were identified during the Five-Year Review. No weather-related events have 
affected the protectiveness of the remedy. There is no other information that calls into 
question the protectiveness of the remedy. 

3.5.1 Technical Assessment Summary 

According to the data reviewed and the site inspection, the remedy is functioning as 
intended by the ROD. There have been no changes in the physical conditions of the site that 
would affect the protectiveness of the remedy. Changes in the toxicity factors that were used 
in the risk assessments or to the standardized risk assessment methodology (subsequent to 
the completion of the remedial action) do not affect the protectiveness of the remedy. 

3.6 Site 4 Issues and Associated Recommendations, and 
Follow Up Actions 

No issues or follow up actions have been identified for Site 4 based on this Five-Year 
Review. 

3.7 Protectiveness Statement 

The remedy at Site 4 is protective of human health and the environment. All threats at the 
site have been addressed through installation of a soil cover over the contaminated soil and 
waste and removal of contaminated sediments, the installation of fencing and warning 
signs, and the implementation of institutional controls. 

3.8 Next Review 

In accordance with Navy policy, the next Five-Year Review should be signed no later than 
five-years after the signature date of this report. 
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Table 3-1
 
Summary of ARARs and To Be Considered Criteria
 

Five-Year Review
 
St. Juliens Creek Annex
 

Chesapeake, Virginia 


Requirement Prerequisite Citation ARAR Determination 
Chemical Specific 

Soil 
Chemical-specific risk-based 

concentration (RBC) screening levels 

CERCLA site EPA Region III RBC Tables TBC 

Groundwater 
Chemical-specific RBC screening levels Public water system EPA Region III RBC Tables TBC 

Virginia Hazardous Waste Management Regulations (VHWMRs) 
Definition and management of RCRA 

hazardous waste 

Waste soil 9 VAC 20-60 et seq Relevant and 

Appropriate 

These regulations and laws define the 

requirements for the management of 

hazardous wastes. Any disposal facility 

must be properly permitted and in 

compliance with all operational and 

monitoring requirements of the permit 

and regulations. 

Wastes must meet definition 

of hazardous waste 

9 VAC 20-60-12 et seq Relevant and 

Appropriate 

Virginia Solid Waste Management Regulations (VSWMRs) 
Specific regulations for the handling of 

“special wastes" 

Waste must meet the 

determination of a Virginia 

“special waste” 

9 VAC 20-80 et seq Relevant and 

Appropriate 

These regulations and laws define the 

requirements for the management of 

solid wastes. Any disposal facility must 

be properly permitted and in compliance 

with all operational and monitoring 

requirements of the permit and 

regulations. 

Wastes must meet definition 

of solid waste 

9 VAC 20-80 et seq Applicable 

Provides criteria for determining if solid 

waste disposal facility poses an adverse 

effect on human health or environment 

Permitted solid waste / 

municipal waste landfill 

9 VAC 20-80 et seq Applicable 
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Table 3-1
 
Summary of ARARs and To Be Considered Criteria
 

Five-Year Review
 
St. Juliens Creek Annex
 

Chesapeake, Virginia 


Requirement Prerequisite Citation ARAR Determination 
Location-Specific 

Clean Water Act as Amended by the Chesapeake Bay Restoration Act of 2000* 
Actions taken should expand and 

strengthen cooperative efforts to restore 

and protect the Chesapeake Bay and to 

achieve the goals established in the 

Chesapeake Bay Agreement 

Applies to sites located 

within the Chesapeake Bay 

watershed 

Chesapeake Restoration Act of 2000 Applicable 

Protection of Floodplain* 
Actions taken should avoid adverse 

effects, minimize potential harm, restore 

and preserve natural and beneficial 

values 

Action that will occur in a 

floodplain, i.e., lowlands, 

and relatively flat areas 

adjoining inland and coastal 

waters and other flood­

prone areas 

40 CFR Part 6, Appendix A; excluding 

Sections 6(a)(2), 6(a)(4), 6(a)(6); 40 CFR 

6.302 

Applicable 

Protection of Wetlands* 
Action to minimize the destruction, loss, 

or degradation of wetlands 

Wetland 40 CFR 6, Appendix A; excluding Sections 

6(a)(2), 6(a)(4), 6(a)(6); 40 CFR 6.302 

Clean Water Act (CWA) of 1972 Section 404 

Applicable 

Federal Fish and Wildlife Conservation Act 
Requires that activities avoid, minimize, 

or compensate for impacts to fish and 

wildlife and their habitats 

Applies to actions that affect 

fish and wildlife and their 

habitat 

16 USC §662 et seq Applicable 

Coastal Zone and Management Act 
Requires that activities conducted within 

a coastal zone be consistent with an 

approved state management program 

Applies to sites located 

within a coastal zone 

16 USC §1451 et seq Relevant and 

Appropriate 

Coastal Zone Management Act; NOAA Regulations of Federal Consistency with approved State Coastal Zone Management 
Conduct activities within a coastal 

management zone in a manner 

consistent with local requirements 

Activities affecting the 

coastal zone including lands 

thereunder and adjacent 

shore land 

Section 307(c) of 16 USC 1456(c); also see 

15 CFR 930 and 923.45 

Relevant and 

Appropriate 

Virginia State Water Control Laws and Virginia Wetlands Regulations* 
Action to minimize the destruction, loss, 

or degradation of wetlands 

Wetland as defined by 

Virginia statutory provision 

General Provisions Relating to Marine 

Resources Commission, Va. Code Ann. 28.2­

1300 to 1320 (1998); Wetlands Mitigation 

Compensation Policy, 4 VAC 20-390-10 to 50 

Applicable 

Chesapeake Bay Preservation Act and Chesapeake Bay Preservation Area Designation and Management Regulations* 
Under these requirements, certain locally 

designated tidal and nontidal wetlands, 

as well as other sensitive land areas, 

may be subject to limitations regarding 

land-disturbing activities, removal of 

vegetation, use of impervious cover, 

erosion and sediment control, 

stormwater management, and other 

aspects of land use that may have 

effects on water quality. 

Federally owned area 

designated as a 

Chesapeake Bay 

preservation area 

Chesapeake Bay Preservation Act, Va. Code 

Ann.                                                    10.1­

2100 to 2116; Chesapeake Bay Preservation 

Area Designation and Management 

Regulations, 9 VAC 10-20-10 to 280 

Relevant and 

Appropriate 
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Table 3-1
 
Summary of ARARs and To Be Considered Criteria
 

Five-Year Review
 
St. Juliens Creek Annex
 

Chesapeake, Virginia 


Requirement Prerequisite Citation ARAR Determination 
Action-Specific 

Clean Air Act (CAA) 40 USC 7401 et seq* 
National Primary and Secondary 

Ambient Air Quality Standards (NAAQS) ­

standards for ambient air quality to 

protect public health and welfare 

(including standards for particulate 

matter and lead) 

Contamination of air 

affecting public health and 

welfare 

40 CFR Sections 50.4 - 50.12 Relevant and 

Appropriate 

Virginia Air Pollution Control Regulations* 
Fugitive dust/emissions may not be 

discharged to the atmosphere at 

amounts in excess of standards 

Any source of fugitive dust/ 

emissions 

9 VAC 5-50-60 to 90 Applicable 

Virginia Stormwater Management Regulations and Virginia Erosion and Sediment Control Regulations 
Regulates stormwater management and 

erosion/ sedimentation control practice 

Land disturbing activities Stormwater Management Act, VA Code Ann. 

§§ 10.1-603.1 to 603.15 (1998) 

Stormwater Management Regulations, 4 VAC 

3-20-10 to 251 

Erosion and Sediment Control Law, Va. Code 

Ann .§§ 10.1-560 to 571 (1998); Erosion and 

Sediment Control Regulations, 4 VAC 50-30­

10 to 110 

Virginia Storm Water Construction Activity, 9 

VAC 25-180-10 to 70 

Applicable 

*Statutes and policies, and their citations, are provided as headings to identify general categories of potential ARARs for the convenience of 

the reader.  Listing the statutes and policies does not indicate that Navy accepts the entire statutes or policies as potential ARARs.  Specific 

potential ARARs are addressed in the table below each general heading; only substantive requirements of the specific citations are 

considered potential ARARs. 
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Legend 

SJCA Boundary 

Site 4 Boundary 

&< Shallow Monitoring Well 

Estimated Groundwater Flow Direction 

Access Road 

Notes: 

Units are in micrograms per liter (µg/L) 

Bold blue font represents MCL exceedances 

Shaded cells represent background UTL exceedance 

J - Reported value is estimated 

ND - Analyte not detected 

SJS04-MW01S Jul-97 Nov-97 May-99 Nov-06 Feb-07 May-07 Aug-07 Nov-07 Feb-08 May-08 Aug-08 

Total Inorganics 

Arsenic ND ND ND ND ND 1.2 ND ND ND ND 0.61 J 

Cadmium ND ND 1.3 J ND ND 0.094 J 8.1 ND 4.7 2.4 0.12 J 

Iron 4,730 84,000 90,900 4,880 3,350 3,740 8,770 39,700 8,860 11,600 38,000 

Lead ND 2.6 J 1.7 J ND ND ND 13 ND 3.7 3.2 0.3 J 

Dissolved Inorganics 

Arsenic ND ND ND ND ND 1.2 ND ND 0.3 J ND 0.67 J 

Cadmium ND ND 1.2 J ND ND ND 7.7 ND 4.8 2.3 0.11 J 

Iron 1,450 88,800 90,700 4,670 3,070 43,900 8,290 39,900 8,580 11,600 37,200 

Lead ND 3 ND ND ND ND 12.9 ND 4.1 3.4 0.2 J 

Thallium ND 2.1 K ND ND ND ND ND ND ND ND ND 

SJS04-MW04S Jul-97 Nov-97 May-99 Nov-06 Feb-07 May-07 Aug-07 Nov-07 Feb-08 May-08 Aug-08 

Total Inorganics 

Arsenic 9.2 J 11 9.5 J 37.4 18.9 35 38.8 32.9 7.2 6.1 22.1 

Cadmium ND ND 0.33 J ND ND ND ND ND ND ND 0.06 J 

Iron 8,520 27,200 21,400 17,100 15,400 18,700 16,100 20,400 17,500 11,500 13,700 

Lead 9.9 3.2 ND 2.7 1.7 10 7.6 ND 6.7 ND 15.2 

Dissolved Inorganics 

Arsenic 7 J 5.5 J ND 35.9 18.4 31.9 49 29.7 6.4 12.3 24.4 

Iron 2,920 25,700 21,200 16,600 15,300 17,100 15,000 19,200 17,200 11,500 12,600 

Chemical Name 

MCL -

Groundw ater 

SJCA 95% UTL-

Groundw ater 

Total Inorganics 

Arsenic 10 8 

Cadmium 5 0.74 

Iron -­ 107,000 

Lead 15 3.5 

Thallium 2 7.6 

Dissolved Inorganics 

Arsenic 10 2.4 

Cadmium 5 0.78 

Iron -­ 94,000 

Lead 15 2.1 

Thallium 2 0.78 

SJS04-MW03S Jul-97 Nov-97 May-99 Nov-06 Feb-07 May-07 Aug-07 Nov-07 Feb-08 May-08 Aug-08 

Total Inorganics 

Arsenic ND ND 2.3 J ND 0.63 J 1.3 1.7 ND 0.96 J 0.65 J 1.2 J 

Cadmium ND 6.1 K 2.8 J 5.8 1.5 ND ND ND 0.79 J 0.6 J ND 

Iron 6,910 339 526 1,720 277 15,300 1,590 8,420 301 113 11,200 

Lead ND 2.3 J 30.5 1.7 0.98 J ND ND ND 1.2 ND 0.3 J 

Dissolved Inorganics 

Arsenic ND ND 3.5 J ND 0.51 J 1 1.9 ND 0.78 J 0.5 J 1.5 J 

Cadmium ND 5.7 K 2.4 J 5.7 0.98 J ND ND ND 0.73 J 0.56 J ND 

Iron 4,300 ND 190 1,930 ND 14,600 1,550 8,400 ND ND 11,200 

Lead ND ND 1.4 J ND 0.14 J ND ND ND 0.42 J ND 0.07 J 

SJS04-MW05S Nov-06 Feb-07 May-07 Aug-07 Nov-07 Feb-08 May-08 Aug-08 

Total Inorganics 

Arsenic ND 1.2 2.5 2.9 ND 1.8 4.6 J 2.5 

Iron 7,430 10,700 9,070 8,200 10,200 4,830 6,100 7,350 

Lead ND ND ND ND ND ND ND 0.12 J 

Thallium ND ND ND ND ND ND ND 0.38 J 

Dissolved Inorganics 

Arsenic ND 1.3 2.7 2.5 ND 2.1 4.9 J 3.9 

Iron 6,640 9,010 9,200 8,400 9,550 4,020 5,840 7,120 

Lead ND ND ND ND ND ND ND 0.07 J 
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T E C H N I C A L  M E M O R A N D U M  


Site 4 Annual Inspection Report – Fiscal Year 2006 
PREPARED FOR: SJCA Tier I Partnering Team 

PREPARED BY: CH2M HILL 

DATE: 	 November 13, 2006 

This annual inspection report documents the results of fiscal year (FY) 2006 site inspection 
activities at Site 4, Landfill D, St. Juliens Creek Annex (SJCA), Chesapeake, Virginia (Figure 
1). This technical memorandum was prepared under the Naval Facilities Engineering 
Command (NAVFAC) Mid-Atlantic, Comprehensive Long-Term Environmental Action 
Navy (CLEAN) III, Contract N62470-02-D-3052, Contract Task Order (CTO) 0010 for 
submittal to NAVFAC Mid-Atlantic, U.S. Environmental Protection Agency Region III 
(EPA), and Virginia Department of Environmental Quality (VDEQ). 

Background 
SJCA was placed on the National Priorities List (NPL) on July 27, 2000 (EPA ID: 
VA5170000181). Investigations and remedies have been conducted in accordance with the 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
(CERCLA or “Superfund”), as amended by Superfund Amendments and Reauthorization 
Act of 1986 (SARA), and to the extent practicable, the National Oil and Hazardous 
Substances Pollution Contingency Plan (NCP). 

A Remedial Investigation/Human Health Risk Assessment/Ecological Risk Assessment 
Report was completed for Site 4 in March 2003.  A subsequent Feasibility Study was 
completed in March 2004.  A Proposed Plan was completed in June 2004 and a Record of 
Decision (ROD) was signed in September of 2004.  These reports identified the risks to 
human and ecological receptors, established Remedial Action Objectives (RAOs), and 
defined the Selected Remedy.  The Selected Remedy for Site 4 included a soil cover, removal 
of eastern drainage ditch sediment, and land use controls (LUCs) to meet the following 
RAOs: 

•	 Prevent or minimize direct contact of human and ecological receptors with landfill 
contents 

•	 Reduce infiltration and any resulting leaching of contaminants from the landfill into 
groundwater 

•	 Prevent overland flow entering the site (surface water run-on) and control surface water 
run-off and erosion 

To further define and implement the RAOs, the ROD specified the following LUC objectives 
for Site 4: 

•	 Prohibit digging into or disturbing the soil cover or landfill contents 
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SITE 4 ANNUAL INSPECTION REPORT – FISCAL YEAR 2006 

• Prohibit residential use and development of the site 

The Remedial Design (RD) for the Selected Remedy was completed in November 2004 and 
the Remedial Action. Construction was conducted from March through October of 2005. 
LUC implementation and maintenance actions were documented in a RD for LUCs, 
finalized in June 2006. The Navy implements, maintains, monitors, and enforces the LUCs 
according to the RD. The LUCs shall be maintained within the boundaries of the landfill 
(Figure 1) indefinitely, or until all parties (Navy, EPA, and Commonwealth of Virginia) 
agree that waste left in-place is at such levels to allow for unlimited use and unrestricted 
exposure. A Remedial Action Completion Report, documenting that the remedy at Site 4 is 
operational and functional in accordance with CERCLA and memorializing the Response 
Complete, was signed in October 2006. 

Inspections 
In accordance with the ROD and RD for LUCs, quarterly landfill inspections were 
conducted in FY 2006 to verify the continued integrity of the soil cover, confirm appropriate 
surface run-off features and erosion controls are functioning, and ensure that adequate 
vegetation is maintained.  In addition to the quarterly inspections, an inspection was 
conducted after Tropical Storm Ernesto, which was considered to be a major storm event in 
the area.  Site-specific inspection checklists (Attachment 1) were used for quarterly 
inspections and the findings are summarized below.   

During the December 14, 2005 site inspection, no signs of unauthorized intrusive activities, 
investigation derived waste (IDW) storage, or dumping within the site or in the vicinity 
were observed. Damage to the perimeter road in the vicinity of SJS04-MW04S and south of 
SJS04-MW03 was observed.  The perimeter road leads to an impassible bridge and is 
therefore not regularly used in this location.  Additionally, the road is not within the site 
boundary and is not affecting the remedy in place; therefore, no corrective action was 
necessary. The drainage ditches, monitoring wells, signs, and fencing were all in good 
condition. 

During the March 7, 2006 site inspection, no signs of unauthorized intrusive activities, IDW 
storage, or dumping within the site or in the vicinity were observed.  The drainage ditches, 
monitoring wells, signs, and fencing were all in good condition. 

During the June 7, 2006 site inspection, no signs of unauthorized intrusive activities, IDW 
storage, or dumping within the site or in the vicinity were observed.  The drainage ditches, 
monitoring wells, and signs were in good condition.  However, while the fence was secured, 
the left side of the gate could not be opened.  The gate was repaired in July 2006.  The soil 
cover was free of notable defects that would require corrective action to ensure the 
effectiveness of the remedy. Numerous bare spots were observed throughout the soil cover 
where vegetative growth had not yet occurred.  The seeding subcontractor was contacted to 
discuss whether re-seeding was necessary.  The seeding subcontractor recommended 
allowing the area to continue to self-seed, as documented in Attachment 2.  

A site inspection was conducted following Tropical Storm Ernesto on September 5, 2006. 
Surface water was pooled in the northeast corner of the site.  The pooling is a result of the 
culvert from the Site 3 drainage ditch having no identifiable outlet.  It is recommended that 
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the culvert be replaced to prevent pooling of the water against the landfill, which may 
impact the integrity of the cover over time.  The storm event did not cause any erosion to the 
cover or accumulation of sediment in the drainage ditches.  The riprap landfill toe adjacent 
to the wetland was not impacted by the storm.  

During the September 20, 2006 site inspection, no signs of unauthorized intrusive activities, 
IDW storage, or dumping within the site or in the vicinity were observed.  The soil cover, 
monitoring wells, signs, and fencing were all in good condition. 

In accordance with the ROD and RD for LUCs,  annual landfill inspections will be 
conducted at Site 4 to verify the continued integrity of the soil cover, confirm appropriate 
surface run-off features and erosion controls are functioning, and ensure that adequate 
vegetation is maintained. Annual inspection reports will be submitted to EPA and the 
Commonwealth of Virginia. 

References 
CH2M HILL, September 2006. Final Remedial Action Completion Report, Site 4 –Landfill D. St. 
Juliens Creek Annex, Chesapeake, Virginia. 

NAVFAC, June 2006.  Remedial Design for Land Use Controls, Site 4,  Landfill D. St. Juliens 
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Site 4 • landfill 0 
St. Jullens Creek Annex, Chesapeake, Virginia 
Description: Site 4 (Landfill D) covers an est/mated 10.1 acres in the northeastem portion of the Annex just north of the confluence of Blows 
Creek and the Southem Branch of the Elizabeth River. The site is located on fill material which raportedly originated from the Southern Branch of 
the Elizabeth River. The first indication of activity at Site 4 is a tranch identified on a historical aerial photograph from 1961. The original trench 
and others were filled with trash, wet garbage, and soli from subsequent trenches. It is not known how many tranches wera eventually dug, but 
based on a review of historical aerial photographs, there appear to be only two. Around 1970, sanitary landfill operations began at Site 4 in the 
marshes of Bklws Creek. Disposal included primarily trash and wet garbage. Sanitary landfill operations continued until 1976, at which time trash 
and garbage were hauled to an off·site facility and inert construction material was then disposed of at the landfill. The wastes managed were 
primarily trash, wet garbage, construction material, and out-dated civil defense materials. Some solvents, acids, bases, and polychlorinated 
biphenyls (PCBs) were reportedly disposed. Westes disposed of at Site 4 were estimated at 1,500,000 cubic ft. 

The Selected Remedy for Site 4; soil cover, surface and wetland debris ramoval, and eastern drainage ditch removal; is currently being 
conducted and is expected for completion by October 2005. Fencing is installed around the perimeter of the site with signs posted. 

Comments: (Provide related question number for each comment) 

@J:ea6.. ...UJ..& rt~-~-t . -~ 

-- ­ -- ­ -
- ­ -

------j
 
General Questionnaire 
Is the area free of any indication of recent and/or current intrusive activities within the site boundary, as depicted on the figure, or in the 
immediate vicinitY of the site? If no, mark location of intrusive activities on fillure, note extent and purpose. 

Is the area free of storage of any investigative derived waste (IDW) on site? If no, mark location of IDW on figure, note its condition in the 
comment section below. and notify activitv coordinator. Indicate if IDW is properly labeled, per example below: 

Investigative Derived Waste
 
Purge weter from Site 4
 

January 28, 2003
 
Do not handle, analysis pending
 

ConlactAgnes Sullivan, NAVFAC MID tANT, (757) 444-4120
 

Is the area free of identifiable concerns, such as, signs of dumping of chemicals or debris, with regards to this site? If no, annotate these 
concerns in the comments section above, mark location of concem on map, and notify activitv coordinator. 

Site Specific Questionnaire 
Are the drainage ditches, as depicted on the figure, in good condition (free of sediment buildup and debris)? If no, describe condition of the 
drail1a!le ditch, mark deficient location(s) on map, and notifY activitY coordinator. 

Are site monitoring wells, as depicted on the figure, in good condition and appear to be locked? (I.e. damaged protective posts and/or well 
head/casin If no describe condition of the deficient monitorin well s mark location of deficient monitotin well s . 



Site" • Landfill 0 
51. Juliens Creek Annex, Chesapeake, Virginia 

O<lsalplion: SiWI 4 (landf~1 0) COlletS an ~tmated 10.1 ~ In the northeas!llm portion of the AMex just r10fth of !he confluence 01 Blows CfNk and the 
Southem Branch of lhe Elizabeth River. The site Is located on rll INIIeriaI which reportedly orivinated !fOOl !he Soulllem Branch of tI'ie E~zabeth Rivet, The 
1irs1 indic8tlOIl of aetMry al SiWl4 Is. trench Identified on' hisl(lllcal aeri>ll photogmph from 1961. The original trench and Olhers_ filled with Irash, wel 
garbage. and soillrom subsequent trenches. It Is IIQI koown how many trenches were aventualy' dug, bull>ased on a review 01 flistorieal aerial pholograplls. 
there awellflO be only two. Around 1970. "";Iary tandfl. operato:>ns ~ al Sile 4 in lhe marS>eS of Blows ~ek. Disposal included primarily trash and 
_ garbage. Sllnilllry Iandf. 09E'ratioos COOCInued until 1976. at W*:h time trash and ~_a haufed 10 an off-site facility and iner1 eonstruelion 
malerial was Ihen disposed of althe Jaodfll. The wastes managed we.... prmaril)' lrash. _I glIfbage. conslrudion material, and OUI-dated civil defense 
malerials. Some aooetlll, acidl. balel. and ~tedbip/>e<lytl (PCB,) were reporte<l~ disposed. Wallel disposed of al SiWl4 were estimate<l all.5I: 

The Seleded Remedyfor $ile 4: soil cover. surface and wetland dellfis removal. 80d eastem (ffa;nage dilCh removal: Is CUOlentty being cor1dv<:ted _I, 
expeded for(;QmpletiDn by October 2005. Fencing is inltllled around Ihe perimeler of the I~e with signs POlled. 

General Questionnaire	 l§.EJ~No 
II the area free of any indication of recent and/or CUTent intrulive 8ClMlles wi\hirl the lite boundary.... depicIed on !he 1Ig....... or In the immediale vicroil)' of 
Ihe site? If no. mllfk location of intrusive aetMliel on fiQure. no1e extent and PUl'llOIe. 

, lIthe area free 01 storeoe oIlt11)' investigative derived walle (lOW) on site? If 00. mllfk Iocatioo 0I10W on fogon. note ~I conditiorl in the comment $8CIlon ~ 
below. and nolif'f adWil'l coordinalor. Indicale ~ lOW is _rtv labeled. per example below: ~ 

.....otigoOlv. 0.0... _ 
P\qe__ S4lO ° 

"-2e.:IO(l3
 
Donot_. OMIytiO ~
 

e-"""0 ~.... NAVF~ MiD lJINT. (157) 0.00-0'28
 

II the lINIe frH 01 id....liliable concerns. lOCh al. signl 01 durnpirlg 01 chemicals or debris. with regards 10 1hi1 site? "no. annotale these ooncerT15 in lhe
 
commenllledion above. mw1< Ioc8tiorl 01 concern on map. and notrtv adi'oIil'l coordinator.
 

Site SDecific Questionnaire
 
Are lila drainage dildMll. as depicled 00 lhe figure. in good con<Iition (free of sedimenl buildup and debril)?1f no. desaibe eondi1ion of the drainage d~ch.
 

mall< delicleot IocaliorWl\ on mao. and '""*'" aetMtv coordinalor.
 

,	 Are lhe signs. depicted on Ihe rq..l"e.... good condition (1elterI1lii vililIIe. _ltlInding upright)? Ifno. descrbo COIIdilion oflhe signs, mllfk Ioca!Xln(S) 00 
mao. and nolif'f aetMry coordin8lor. 

Are lite moriloItog -'II. 81 deplcIed on Ihe fig....... in good condition and appear 10 be locked? O.e. damaged pro1edive posts andJor well headlcaling) If
 
no dewibe <:ond'tion o1lhe delldenl monilorin -'I I mark Ioc:alion 01 deIicient· I .
 

In. lion <10 .cl b Prlntand I n
 
Oate:
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Site" • Landfill D 
SL Juliens Creek Annex, Chesapeake, Virginia 

Oncrtption: $a! 4 (1.a"dfiI 0) coven ....tirnMed to.1 _ in the t'lOO1IlHIMo'n por1lon III the Jlrfn!x just north 0I1he 01 ~ Creek _ Ihe 

Sotnhem Br..-.dl 0I1he ~~.The .. illocated onfil~tIIII~~"""' .... s.:x-n 8rancIl 01 EiubdlRiver. The .... 
~ 01 ~ -' SiM 4 iI • trenctllOetllifilld on • 1Iislollca ..... ~ tn:wn lllf11. The ong;n.I nncn filM rr..tI. _ 
~ _ ... tn:wn ~~ .• iI not IInown how"*" -....::tles_ ~q.IU._on. '....... 0I11it1r;1r1Q1 pi .........
 
__~ """-l 1.70........,....,..~ bega'l" SiIIt. In ... rn.rmes 01 Bows e.-. r.cus.d prm.Iw ....,. _
II> bII! <Qy	 ~

_ u-t-;e. s-y ~ c:orlIIinuId 11176. """'*'hlit'M nsIl_~_...-d 10 ..oII'-.~_'"~ 
..-.._cor*ued be ~ or .. SiM 4 lllf11. ThIo _1fIa"II98d __ PIima'if_._~.o::anslr\IdiDn OUI_ 

cWldeten5e_.s.wn. «*b.be-._; ) ....1o_d~(PC8IIJ_repor1edlJdiIpoIed._~ofSiIlI!4wereesllil 

The SeIrlded R.nedy lor SiIIt 4; aww. ...-.:l ....---.... _ drWII9t dild'I .-111; _ c:ompIeled in 2005. Fenc*1g iI 
ma-t .....-.l ..~ of the .;g,.. postlld. 

~---

, .. 1M _f<M of Slllf1ge of.., ......1tiOMiVe cler'i¥ed waUl (lOW) on.' , _1DCMiOn of vw on ..... """" b ~ition In 1M CCllm*ll Mdion 
bt!Io¥o.... noliIy~........dil_. lndicMe .lDWilllftIIIef!Y'W-. __ ~ 

~e.-w_Pwvo ' .....,. ­DIo__• 0IWrtIiI ,.,.... 

CorUQ_~ NO.\IF.oc: IIClNfT. (1S7) ......'20 

,	 ..hi __ he of idenIifiMJIot concIma. ..." -.lIigra of clLlrftPnll of dIottniQIb 01 detriI> 0lIitI'I NgII"Ih ......, r no. <::oncema in.. 
_Mdion ....... _bcIIIiDnllla>ncemon ..... _ ....... ..-v~ 

Site SpecifIC Questionnaire 
,.,.. "'llrIIiMgoI diIdws. .. depidMt on "'19-1. iI good ~ lJr- of sedirI>M buildup _ detrit)1 r no. 6ncrlbe condilion 1lI ... .ninlIgoI diIdl. 
_	 defic:RnI ...........sl on _ rooliI\IKlNitoI o;ocnIinMOI.
 

,	 ,.,.. llwligrw. depidBd on !hi in good ~ {letIa"s ..._. _ .undirlO upighl}1 • no. deIoit>e oondilicln III IMIigni. _lucRon(s) on 
........ _ noliIy KtiviI'l' . 

• AnI .. rnc:wliIDrro; web. as depided on IIIe lIg<n. in good condiIion _ "WC'.1IO be tocbcI1 (il. da'naged ptll4e<:lMI posta-.cilOl welI~) " 
no. 0Ucribe condiIion III lie deIIcient n'ICIf'liIDrhIweI(sl. ..--.of deIIcient rnonilcri"Ill wells). 

Ins lion Pl1nllnd II 
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5 'Te. ~ XNS,peCTIoN 
5EPreM 6EIil .5,2e>o,", 
(~Elt. nOPlCAL STORtv\ Eftl4eSTO) 

Site" - landfill 0 
SL Jullens Creek Annex, Chesapeake, Virginia 
Ouerlpllotl: Sit... (unofUI 0) oov«. ~ ••u~" 10.1 KI't,ln th' northt..lem portlotl 01 1M AMot_jull r'lOI1l'I Ollh. eonIluenc. or 81ow1 Ctull and 
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QS&L, INC. 
2499 NUMBER TEN LANE 
CHESAPEAKE, VA 23323 

(757) 558-6003 
FAX (757) 558-6034 

AGVTQE:NVI flONMF;NTAL SERVICES 
4hfd HAYGOOP ROAD, SUITE 201 

VA REACH, VA 23455 

REf':	 SOIL COVER AT 8ITE 4 OF 
s'r, ,nJLIENS CREEK ANNEX 
C'HESAPEAKE, .VA 

ATTN: CRAIG MILLtR 

C1EN'l'LF:MEN: 

In rFmpOI1M to YOlJr l,nquiry as to the lack of germination of t.M ~,oect on tho; 
atxwe referenced project, we are suggesting the following; 

I,	 We rl;lcolnmend not cutting the grass for the next
 
three m¢lnths as the area is self-seeding itself,
 

2,	 We sugg~st that you do not. put out more seed at
 
thi!l tIme, give the grass time to come together
 
on its own.
 

If you hi\ve any qvestions or comments, please do not hesitat.e t.o contact this 
offl.ce. 

d~~~
 
r Z ~~:Sident 

cc: Hle 



 

  

   
 

 

 

 

 

 

 

T E C H N I C A L  M E M O R A N D U M  


Site 4 Annual Inspection Report – Fiscal Year 2007 
PREPARED FOR: SJCA Tier I Partnering Team 

INSPECTION CONDUCTED BY: Tim Reisch/NAVFAC Mid-Atlantic 
Karen Doran/VDEQ 
Janna Staszak/CH2M HILL  
Adrienne Jones/CH2M HILL 

PREPARED BY: CH2M HILL 

DATE: 	 October 30, 2007 

REVISION DATE: December 5, 2007 

This annual inspection report documents the results of fiscal year (FY) 2007 annual 
inspection at Site 4, Landfill D, St. Juliens Creek Annex (SJCA), Chesapeake, Virginia (Figure 
1). This technical memorandum was prepared under the Naval Facilities Engineering 
Command (NAVFAC) Mid-Atlantic, Comprehensive Long-Term Environmental Action 
Navy (CLEAN) III, Contract N62470-02-D-3052, Contract Task Order (CTO) 0151, for 
submittal to NAVFAC Mid-Atlantic, U.S. Environmental Protection Agency Region III 
(EPA), and Virginia Department of Environmental Quality (VDEQ). 

Background 
SJCA was placed on the National Priorities List (NPL) on July 27, 2000 (EPA ID: 
VA5170000181). Investigations and remediations have been conducted in accordance with 
the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
(CERCLA or “Superfund”), as amended by Superfund Amendments and Reauthorization 
Act of 1986 (SARA), and to the extent practicable, the National Oil and Hazardous 
Substances Pollution Contingency Plan (NCP). 

A Remedial Investigation/Human Health Risk Assessment/Ecological Risk Assessment 
Report was completed for Site 4 in March 2003 (CH2M HILL, March 2003).  A subsequent 
Feasibility Study was completed in March 2004 (CH2M HILL, March 2004).  A Proposed 
Plan was completed in June 2004 (NAVFAC, June 2004) and a Record of Decision (ROD) 
was signed in September of 2004 (NAVFAC, Septemeber 2004).  These reports identified the 
risks to human and ecological receptors, established Remedial Action Objectives (RAOs), 
and defined the Selected Remedy.  The Selected Remedy for Site 4 included a soil cover, 
removal of eastern drainage ditch sediment, and land use controls (LUCs) to meet the 
following RAOs: 

•	 Prevent or minimize direct contact of human and ecological receptors with landfill 
contents 

•	 Reduce infiltration and any resulting leaching of contaminants from the landfill into 
groundwater 
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SITE 4 ANNUAL INSPECTION REPORT – FISCAL YEAR 2007 

•	 Prevent overland flow entering the site (surface water run-on) and control surface water 
run-off and erosion 

To further define and implement the RAOs, the ROD specified the following LUC objectives 
for Site 4: 

•	 Prohibit digging into or disturbing the soil cover or landfill contents 

•	 Prohibit residential use and development of the site 

The Remedial Design (RD) for the Selected Remedy was completed in November 2004 
[Agviq-CH2M HILL Joint Venture (JVI), Novemeber 2004]. The Remedial Action 
construction was conducted from March through October of 2005.  LUC implementation 
and maintenance actions were documented in a RD for LUCs, finalized in June 2006 
(CH2M HILL, June 2006). The Navy implements, maintains, monitors, and enforces the 
LUCs according to the RD. The LUCs shall be maintained within the boundaries of the 
landfill (Figure 1) indefinitely, or until all parties (Navy, EPA, and Commonwealth of 
Virginia) agree that waste left in-place is at such levels to allow for unlimited use and 
unrestricted exposure. A Remedial Action Completion Report, documenting that the 
remedy at Site 4 is operational and functional in accordance with CERCLA and 
memorializing the Response Complete, was signed in October 2006 (CH2M HILL, October 
2006). 

Inspection 
In accordance with the ROD and RD for LUCs, the FY 2007 annual landfill inspection was 
conducted on October 10, 2007 to verify the continued integrity of the soil cover, confirm 
appropriate surface water drainage features and erosion controls are functioning, and 
ensure that adequate vegetation is maintained. No major storm events, requiring additional 
inspections, occurred in the area during FY 2007. The site-specific inspection checklist 
(Attachment 1) was used for the annual inspection and the findings are summarized below.   

During the FY 2007annual inspection, no signs of unauthorized intrusive activities, 
investigation derived waste (IDW) storage, or dumping within the site was observed. A car 
battery was found in the site vicinity along the perimeter road; facility operations was 
contacted to remove the battery, and it was reported that the battery was removed from the 
site on October 11, 2007. The monitoring wells, signs, and fencing were all in good 
condition. 

The soil cover was free of notable defects that would require corrective action to ensure the 
effectiveness of the remedy. In June 2007, several of the bare spots, identified during the FY 
2006 annual inspection (CH2M HILL, November 2006) where vegetative growth had not yet 
occurred, were reseeded. In addition, tire ruts created on the soil cover during the 
November 2006 voluntary groundwater monitoring event were graded and reseeded. The 
tire ruts were no longer evident during this inspection. Bare areas were still evident in the 
southeast portion of the site, though some new growth was evident (Attachment 1). The 
bare areas will continue to be monitored to ensure vegetative growth in the area is 
successful and additional seeding will be conducted if needed.   
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SITE 4 ANNUAL INSPECTION REPORT – FISCAL YEAR 2007 

The site drainage ditches were in good condition, and no sediment buildup or debris was 
observed. The surface water previously pooling in the northeast corner of the site, which 
was noted during the inspection conducted following Tropical Storm Ernesto in late FY 
2006, was no longer evident. The pooling was a result of the culvert from the Site 3 drainage 
ditch having no identifiable outlet. In June 2007, the culvert was replaced and built up 
sediment was removed from the drainage ditch to prevent pooling of the water against the 
landfill, which might have impacted the integrity of the cover over time. The riprap landfill 
toe adjacent to the wetland was not impacted by the storm and is in good condition.  

References 
CH2M HILL, March 2003.  Final Remedial Investigation/Human Health Risk 
Assessment/Ecological Risk Assessment Report for Sites 3, 4, 5, and 6. St. Juliens Creek Annex, 
Chesapeake, Virginia. 

CH2M HILL, March 2004.  Final Feasability Study for Site 4. St. Juliens Creek Annex, 
Chesapeake, Virginia. 

CH2M HILL, June 2006.  Remedial Design for Land Use Controls, Site 4,  Landfill D. St. Juliens 
Creek Annex, Chesapeake, Virginia. 

CH2M HILL, September 2006. Final Remedial Action Completion Report, Site 4 –Landfill D. St. 
Juliens Creek Annex, Chesapeake, Virginia. 

CH2M HILL, November 2006. Annual Inspection Report – Fiscal Year 2006. St. Juliens Creek 
Annex, Chesapeake, Virginia.  

JV I (AGVIQ-CH2M HILL Joint Venture I), November 2004. Final Design Package, Site 4 – 
Landfill D. St. Juliens Creek Annex, Chesapeake, Virginia. 

NAVFAC, June 2004.  Final Proposed Remedial Action Plan for Site 4. St. Juliens Creek Annex, 
Chesapeake, Virginia. 

NAVFAC, September 2004. Record of Decision, Site 4: Landfill D. St. Juliens Creek Annex. 
Chesapeake, Virginia. 
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T E C H N I C A L  M E M O R A N D U M  


Site 4 Annual Inspection Report – Fiscal Year 2008 
PREPARED FOR: SJCA Tier I Partnering Team 

INSPECTION CONDUCTED BY: Walt Bell/NAVFAC Mid-Atlantic 
Janna Staszak/CH2M HILL  
Tim Wenk/CH2M HILL  

PREPARED BY: CH2M HILL 

DATE: 	 December 8, 2008 

This annual inspection report documents the results of fiscal year (FY) 2008 annual 
inspection at Site 4, Landfill D, St. Juliens Creek Annex (SJCA), Chesapeake, Virginia (Figure 
1). This technical memorandum was prepared under the Naval Facilities Engineering 
Command (NAVFAC) Mid-Atlantic, Comprehensive Long-Term Environmental Action 
Navy (CLEAN) III, Contract N62470-02-D-3052, Contract Task Order (CTO) 0213, for 
submittal to NAVFAC Mid-Atlantic, U.S. Environmental Protection Agency Region III 
(EPA), and Virginia Department of Environmental Quality (VDEQ). 

Background 
SJCA was placed on the National Priorities List (NPL) on July 27, 2000 (EPA ID: 
VA5170000181). Investigations and remediations have been conducted in accordance with 
the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
(CERCLA or “Superfund”), as amended by Superfund Amendments and Reauthorization 
Act of 1986 (SARA), and to the extent practicable, the National Oil and Hazardous 
Substances Pollution Contingency Plan (NCP). 

A Remedial Investigation/Human Health Risk Assessment/Ecological Risk Assessment 
Report was completed for Site 4 in March 2003 (CH2M HILL, March 2003).  A subsequent 
Feasibility Study was completed in March 2004 (CH2M HILL, March 2004).  A Proposed 
Plan was completed in June 2004 (NAVFAC, June 2004) and a Record of Decision (ROD) 
was signed in September of 2004 (NAVFAC, Septemeber 2004).  These reports identified the 
risks to human and ecological receptors, established Remedial Action Objectives (RAOs), 
and defined the Selected Remedy.  The Selected Remedy for Site 4 included a soil cover, 
removal of eastern drainage ditch sediment, and land use controls (LUCs) to meet the 
following RAOs: 

•	 Prevent or minimize direct contact of human and ecological receptors with landfill 
contents 

•	 Reduce infiltration and any resulting leaching of contaminants from the landfill into 
groundwater 

•	 Prevent overland flow entering the site (surface water run-on) and control surface water 
run-off and erosion 
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SITE 4 ANNUAL INSPECTION REPORT – FISCAL YEAR 2008 

To further define and implement the RAOs, the ROD specified the following LUC objectives 
for Site 4: 

• Prohibit digging into or disturbing the soil cover or landfill contents 

• Prohibit residential use and development of the site 

The Remedial Design (RD) for the Selected Remedy was completed in November 2004 
[Agviq-CH2M HILL Joint Venture (JVI), Novemeber 2004]. The Remedial Action 
construction was conducted from March through October of 2005.  LUC implementation 
and maintenance actions were documented in a RD for LUCs, finalized in June 2006 
(CH2M HILL, June 2006). The Navy implements, maintains, monitors, and enforces the 
LUCs according to the RD. The LUCs shall be maintained within the boundaries of the 
landfill (Figure 1) indefinitely, or until all parties (Navy, EPA, and Commonwealth of 
Virginia) agree that waste left in-place is at such levels to allow for unlimited use and 
unrestricted exposure. A Remedial Action Completion Report, documenting that the 
remedy at Site 4 is operational and functional in accordance with CERCLA and 
memorializing the Response Complete, was signed in October 2006 (CH2M HILL, October 
2006). 

Inspection 
In accordance with the ROD and RD for LUCs, the FY 2008 annual landfill inspection was 
conducted on September 30, 2008 to verify the continued integrity of the soil cover, confirm 
appropriate surface water drainage features and erosion controls are functioning, and 
ensure that adequate vegetation is maintained. No major storm events, requiring additional 
inspections, occurred in the area during FY 2008. The site-specific inspection checklist 
(Attachment 1) was used for the annual inspection and the findings are summarized below.   

During the FY 2008 annual inspection, no signs of unauthorized intrusive activities, 
investigation derived waste (IDW) storage, or dumping within the site was observed. 
Miscellaneous debris, including wood and chairs, was found in the site vicinity along the 
perimeter road; facility operations was contacted to remove the debris on September 30, 
2008 and completed the removal on October 24, 2008. The monitoring wells, signs, and 
fencing were all in good condition. 

Previously identified (June 2006) bare areas, which had been reseeded in June 2007, were 
still evident in the southeast portion of the site, though new growth was visible (Attachment 
1). No erosion was observed in the vicinity.  These areas will continue to be monitored to 
ensure vegetative growth in the area is successful and additional seeding will be conducted 
if needed. 

The site drainage ditches were in good condition, and no sediment buildup or debris was 
observed. The riprap landfill toe adjacent to the wetland also appears to be in good 
condition. 
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T E C H N I C A L  M E M O R A N D U M  


Site 4 Annual Inspection Report – Fiscal Year 2009 
PREPARED FOR: 	 SJCA Tier I Partnering Team 

INSPECTION CONDUCTED BY: 	 Adam Forshey/CH2M HILL 
Mark Ost/CH2M HILL 

PREPARED BY: 	 CH2M HILL 

DATE: 	 October 2, 2009 

This annual inspection report documents the results of fiscal year (FY) 2009 annual 
inspection at Site 4, Landfill D, St. Juliens Creek Annex (SJCA), Chesapeake, Virginia. This 
technical memorandum was prepared under the Naval Facilities Engineering Command 
(NAVFAC) Mid-Atlantic, Comprehensive Long-Term Environmental Action Navy 1000, 
Contract N62470-08-D-1000, Contract Task Order 0063, for submittal to NAVFAC Mid-
Atlantic, U.S. Environmental Protection Agency Region III (EPA), and Virginia Department 
of Environmental Quality (VDEQ). 

Background 
SJCA was placed on the National Priorities List on July 27, 2000 (EPA ID: VA5170000181). 
Investigations and remediation have been conducted in accordance with the 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
(CERCLA or “Superfund”), as amended by Superfund Amendments and Reauthorization 
Act of 1986, and to the extent practicable, the National Oil and Hazardous Substances 
Pollution Contingency Plan.  

A Remedial Investigation/Human Health Risk Assessment/Ecological Risk Assessment 
Report was completed for Site 4 in March 2003 (CH2M HILL, March 2003).  A subsequent 
Feasibility Study was completed in March 2004 (CH2M HILL, March 2004).  A Proposed 
Plan was completed in June 2004 (NAVFAC, June 2004) and a Record of Decision (ROD) 
was signed in September of 2004 (NAVFAC, September 2004).  These reports identified the 
risks to human and ecological receptors, established Remedial Action Objectives (RAOs), 
and defined the Selected Remedy.  The Selected Remedy for Site 4 included a soil cover, 
removal of eastern drainage ditch sediment, and land use controls (LUCs) to meet the 
following RAOs: 

•	 Prevent or minimize direct contact of human and ecological receptors with landfill 
contents 

•	 Reduce infiltration and any resulting leaching of contaminants from the landfill into 
groundwater 

•	 Prevent overland flow entering the site (surface water run-on) and control surface water 
run-off and erosion 



  

 

 

 

 

   

 

 

 

 

SITE 4 ANNUAL INSPECTION REPORT – FISCAL YEAR 2009 

To further define and implement the RAOs, the ROD specified the following LUC objectives 
for Site 4: 

• Prohibit digging into or disturbing the soil cover or landfill contents 

• Prohibit residential use and development of the site 

The Remedial Design (RD) for the Selected Remedy was completed in November 2004 
(Agviq-CH2M HILL Joint Venture [JVI], November 2004]. The Remedial Action 
construction was conducted from March through October of 2005.  LUC implementation 
and maintenance actions were documented in a RD for LUCs, which was finalized in June 
2006 (CH2M HILL, June 2006). The Navy implements, maintains, monitors, and enforces the 
LUCs according to the RD. The LUCs shall be maintained within the boundaries of the 
landfill (Figure 1) indefinitely, or until all parties (Navy, EPA, and Commonwealth of 
Virginia) agree that waste left in-place is at such levels to allow for unlimited use and 
unrestricted exposure. A Remedial Action Completion Report, documenting that the 
remedy at Site 4 is operational and functional in accordance with CERCLA and 
memorializing the Response Complete, was signed in October 2006 (CH2M HILL, October 
2006). 

Inspection 
In accordance with the ROD and RD for LUCs, the FY 2009 annual landfill inspection was 
conducted on September 21, 2009 to verify the continued integrity of the soil cover, confirm 
appropriate surface water drainage features and erosion controls are functioning, and 
ensure that adequate vegetation is maintained. The site-specific inspection checklist 
(Attachment 1) was used for the annual inspection and the findings are summarized below.   

During the FY 2009 annual inspection, no signs of unauthorized intrusive activities, 
investigation derived waste storage, or dumping within the site was observed. The 
monitoring wells, signs, and fencing were all in good condition.  All accessible signs have 
been updated with current contact information. As noted in Attachment 1, four signs were 
not inspected because they could not be accessed at the time of the site inspection 
(overgrown with vegetation or located within Blows Creek). 

Dense vegetation is growing throughout the site.  No stressed vegetation or bare spots in the 
vegetation were observed during the inspection. Vegetative regrowth in the bare areas 
previously identified during the 2006 annual inspection was successful and no additional 
seeding is necessary. 

The site drainage ditches were in good condition, and no sediment buildup or debris was 
observed. Dense vegetation was observed in the drainage ditches, and is preventing erosion 
of the ditches while not  adversely impacting the functionality of the ditches.  The riprap 
landfill toe adjacent to the wetland also appears to be in good condition.  

In addition to the annual inspection, one other inspection was performed in FY 2009 to 
document the site condition after a major storm event. This report was submitted separately 
to the partnering team and is included as Attachment 2 of this document.   

2 



  

 

 

 

 

SITE 4 ANNUAL INSPECTION REPORT – FISCAL YEAR 2009 

References 
CH2M HILL, March 2003.  Final Remedial Investigation/Human Health Risk 
Assessment/Ecological Risk Assessment Report for Sites 3, 4, 5, and 6. St. Juliens Creek Annex, 
Chesapeake, Virginia. 

CH2M HILL, March 2004.  Final Feasibility Study for Site 4. St. Juliens Creek Annex, 
Chesapeake, Virginia. 

CH2M HILL, June 2006.  Remedial Design for Land Use Controls, Site 4, Landfill D. St. Juliens 
Creek Annex, Chesapeake, Virginia. 

CH2M HILL, September 2006. Final Remedial Action Completion Report, Site 4 –Landfill D. St. 
Juliens Creek Annex, Chesapeake, Virginia. 

CH2M HILL, November 2006. Annual Inspection Report – Fiscal Year 2006. St. Juliens Creek 
Annex, Chesapeake, Virginia.  

JV I (AGVIQ-CH2M HILL Joint Venture I), November 2004. Final Design Package, Site 4 – 
Landfill D. St. Juliens Creek Annex, Chesapeake, Virginia. 

NAVFAC, June 2004.  Final Proposed Remedial Action Plan for Site 4. St. Juliens Creek Annex, 
Chesapeake, Virginia. 

NAVFAC, September 2004. Record of Decision, Site 4: Landfill D. St. Juliens Creek Annex. 
Chesapeake, Virginia. 

3 



 

   

Attachment 1 – Site 4 Annual Inspection Checklist 
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Site 4 - Landfill D 
St. Juliens Creek Annex, Chesapeake, Virginia 
Description: Site 4 (Landfill D) covers an estimated 10.1 acres in the northeastern portion of the Annex just north of the confluence of Blows Creek and 
the Southem Branch of the Elizabeth River. The site is located on fill material that reportedly originated from the Southem Branch of the Elizabeth 
River. The first indication of activity at Site 4 is a trench identified on a historical aerial photograph from 1961. The original trench and others were filled 
with trash, wet garbage. and soil from subsequent trenches. It is not known how many trenches were eventually dug, but based on a review of historical 
aerial photographs, there appear to be only two. Around 1970, sanitary landfill operations began at Site 4 in the marshes at Blows Creek. Disposal 
included primarily trash and wet garbage. Sanitary landfill operations continued until 1976. at which time trash and 9arbage were hauled to an off-site 
facility and inert construction material was continued to be disposed of at Site 4 until 1981. The wastes managed were primarily trash, wet garbage, 
construction material, and out-dated civil defense materials. Some solvents, acids, bases, and polychlorinated biphenyls (PCBs) were reportedly dispose 

The Selected Remedy for Site 4; soil cover, surface and wetland debris removal, and eastern drainage ditch removal; was completed in 2005. Fencing 
is installed around the perimeter of the site with siQns posted. 

General Questionnaire 
Is the area free of any indication of recent andlor current intrusive activities within the site boundary, as depicted on the figure, or in the immediate 
vicinity of the site? If no, mark location of intrusive activities on fioure, note extent and purpose. 

IS the area free of storage of any investigative derived waste (lOW) on site? If no, mark location of IOWan figure, note its condition in the comment 
section below, and notify activity coordinator. Indicate if lOW is properly labeled, per example below: 

Investigative Derived Waste
 
Purge water from Site 4
 

January 28, 2003
 
Do not handle, analysis pending
 

Contact Agnes Sullivan, NAVFAC MID LANT, (757) 444-4120
 

Is the area free of identifiable concerns, such as, signs of dumping of chemicals or debris. with regards to this site? If no, annotate these concerns in 
the comments section above, mark location of concern on map, and notify activity coordinator. 

4 
Site Specific Questionnaire 
Are the drainage ditches. as depieted on the figure. in good condition (free of sediment buildup and debris)? It no. describe condition of the drainage 
ditch, mark deficient location(s) on map, and notify activity coordinator. 

5 Are the signs, depicted on the figure, in good condition (letters still visible, and standing upright)? 
location(s) on map, and notify activity coordinator. 

If no, describe condition of the signs, mark 

6 Are site monitoring wells. as depicted on the figure, in good condition and appear to be locked? (Le. damaged protective posts andlor well 
headlcasiOQ) If no, describe condition of the deficient monitorinQ well(s), mark location at deficient monitorinQ well(s). 

7 Is the soil cover free of notable defects that would require corrective action to ensure the effectiveness of the remedy? 

8 Is the site tree of signs of stressed vegetation or bare spots that may lead to erosion of the soil cover? 

In the case of a severe weather event, is the integrity of the soil cover intact (no erosion by surfa JC 
In ion rformed b : Print and . n 
Date: 
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Attachment 2 – Site 4 Post-Storm Inspection Report 




 

  

   
 

 

 

 

T E C H N I C A L  M E M O R A N D U M  


Site 4 Inspection Report – Post-Storm Inspection 

PREPARED FOR: SJCA Tier I Partnering Team 

INSPECTION CONDUCTED BY: Adam Forshey/CH2M HILL 

PREPARED BY: CH2M HILL 

DATE: May 22, 2009 

This inspection report documents the results of the post-storm inspection of Site 4, Landfill 
D, St. Juliens Creek Annex (SJCA), Chesapeake, Virginia conducted on May 18, 2009. The 
inspection was performed following a significant rainfall event that occurred on May 17, 
2009 resulting in approximately 1.2-inches of rainfall in the Chesapeake area. 

The post-storm inspection was conducted to verify the continued integrity of the soil cover, 
confirm appropriate surface water drainage features and erosion controls are functioning, 
and ensure that adequate vegetation is maintained to prevent erosion after significant 
rainfall events. The site-specific inspection checklist (Attachment 1) was used during the 
post-storm inspection and the findings are summarized below.   

During the inspection, no signs of unauthorized intrusive activities were observed. One bare 
area was identified at the end of the construction access road (Attachment 1). The area is 
approximately 10’ x 10’, with sparse vegetation.  This area does not appear to have been 
disturbed. No evidence of erosion was observed near this bare spot and vegetation is 
present around the area.  This area will continue to be monitored to ensure vegetative 
growth in the area is successful and additional seeding will be conducted if needed. All 
other areas were covered with dense vegetation ranging from knee to shoulder high.  No 
signs of sediment buildup, rilling, or other evidence of erosion were identified during the 
inspection. 

The site drainage ditches were in good condition, and no sediment buildup or debris was 
observed. The riprap landfill toe adjacent to the wetland also appeared to be in good 
condition. An area located along the northern edge of the site was identified as a low spot, 
which was holding water (Attachment 1). The majority of the low spot is located outside 
the boundaries of the site but does extend beneath the fence and onto the site.  The ponded 
water does not appear to have negatively impacted the integrity of the landfill; no erosion or 
signs of landfill slope failure were observed.   

1 



Site 4 • Landfill D 
St. Juliens Creek Annex, Chesapeake, Virginia 
Description: Site 4 (Landfill D) covers an estimated 10.1 acres in the northeastern portion of the Annex just north of the confluence of Blows Creek and 
the Southern Branch of the Elizabeth River. The site is located on fill material that reportedly originated from the Southern Branch of the Elizabeth 
River. The first indication of activity at Site 4 is a trench identified on a historical aerial photograph from 1961. The original trench and others were filled 
with trash, wet garbage, and soil from subsequent trenches. 1t is not known how many trenches were eventually dug, but based on a review of historical 
aerial photographs, there appear to be only two. Around 1970, sanitary landfill operations began at Site 4 in the marshes of Blows Creek. Disposal 
included primarily trash and wet garbage. Sanitary landfill operations continued until 1976, at which time trash and garbage were hauled to an off-site 
facility and inert construction material was continued to be disposed of at Site 4 until 1981. The wastes managed were primarily trash, wet garbage, 
construction material, and out·dated civil defense materials. Some solvents, acids, bases, and polychlorinated biphenyls (PCBs) were reportedly disposec 

The Selected Remedy for Site 4; soil cover, surface and wetland debris removal, and eastern drainage ditch removal: was completed in 2005. Fencing 
is installed around the perimeter of the site with signs posted. 
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Site 4 
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eral Questlo naire 

Is the area free of any indication of recent and/or current intrusive activities within the site boundary, as depicted on the figure, or in the immediate 
vicinity of the site? If no, mark location of intrusive activities on figure, note extent and purpose. 

Is the area free of storage of any investigative derived waste (lOW) on site? If no, mark location of lOW on figure, note its condition in the comment 
section below, and notify activity coordinator. Indicate if lOW is properly labeled, per example below: 

Investigative Derived Waste
 
Purge water from Site 4
 

January 28, 2003
 
Do not handle. analysis pending
 

Contact Agnes Sullivan, NAVFAC MID LANT, (757) 444-4120
 

Is the area free of identifiable concerns, such as, signs of dumping of chemicals or debris, with regards to this site? If no, annotate these concerns in 
the comments section above, mark location of concern on map, and notify activity coordinator. 

Site Specific Questionnaire 
Are the drainage ditches, as depicted on the figure, in good condition (free of sediment buildup and debris)? If no, describe condition of the drainage 
ditch, mark deficient location(s) on map, and notify activity coordinator. 

Are the signs, depicted on the figure, in good condition (letters still visible, and standing upright)? If no, describe condition of the signs, mark 
location(s) on map, and notify activity coordinator. 

Are site monitoring wells, as depicted on the figure, in good condition and appear to be locked? (i.e. damaged protective posts and/or well 
head/casing) If no, describe condition of the deficient monitoring well(s), mark location of deficient monitoring well(s). 

Is the soil cover free of notable defects that would require corrective action to ensure the effectiveness of the remedy? 

Is the site free of signs of stressed vegetation or bare spots that may lead to erosion of the soil cover? 

x
 

Ins ection erformed b : Print and si n 

Date: -

6 



 

  

   
 

 

 

 

 

 

 

 

 

T E C H N I C A L  M E M O R A N D U M  


Site 4 Inspection Report – Post-Storm Inspection 

PREPARED FOR: SJCA Tier I Partnering Team 

INSPECTION CONDUCTED BY: Adam Forshey/CH2M HILL 
Patrick Murphy/CH2M HILL 

PREPARED BY: CH2M HILL 

DATE: December 15, 2009 

This inspection report documents the results of the post-storm inspection of Site 4, Landfill 
D, St. Juliens Creek Annex (SJCA), Chesapeake, Virginia. This technical memorandum was 
prepared under the Naval Facilities Engineering Command (NAVFAC) Mid-Atlantic, 
Comprehensive Long-Term Environmental Action Navy 1000, Contract N62470-08-D-1000, 
Contract Task Order 0063, for submittal to NAVFAC Mid-Atlantic, U.S. Environmental 
Protection Agency Region III (EPA), and Virginia Department of Environmental Quality 
(VDEQ). 

The site inspection was conducted on November 17, 2009, following the “November Nor’ 
Easter”, which was a significant storm event that occurred November 11 through 13, 2009 
and resulted in over 8-inches of rainfall in the Chesapeake area. The post-storm inspection 
was conducted to verify the continued integrity of the soil cover, confirm appropriate 
surface water drainage features and erosion controls are functioning, and ensure that 
adequate vegetation is maintained to prevent erosion after significant storm events. The 
annual site inspection checklist was used during the post-storm inspection and is included 
as an attachment, and the findings are summarized below.   

During the inspection several small stressed vegetative areas were identified along the 
southern edge of the site, parallel to the riprap landfill toe.  These stressed areas were 
located between 50 and 100 feet from the riprap landfill toe and ranged in size from 2’x2’ up 
to approximately 10’x15’.  These areas were not bare and showed no signs of erosion; 
however, the vegetation was thin and the soil was soft and saturated.  These areas should 
continue to be monitored to ensure vegetative growth continues and additional seeding 
should be conducted, if necessary.  All other areas were covered with dense vegetation.  A 
potential erosion rill was identified along the southeast side of the site approximately 30-feet 
west of the fence line, adjacent to the drainage ditch.  The rill was approximately 4- to 6-
inches deep, 8-inches wide, and 30- to 50-feet long.  The rill was fully vegetated and showed 
no signs of recent erosion.  However, it may result in concentrated flows down-gradient and 
should be monitored during future inspections and repaired if necessary.  No signs of 
sediment buildup or other evidence of erosion were identified during the inspection as a 
result of the recent storm. 

The site drainage ditches contained dense vegetation and showed signs of significant flow 
during the recent storm (vegetation bent in the direction of surface water flow).  The 
drainage pipe beneath the construction access onto the cap was functional.  Standing water 
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was present in the eastern drainage ditch in the central portion of the site.  The riprap 
landfill toe adjacent to the wetland also appeared to be in good condition.   

The low spot located along the northern edge of the site, which was previously identified 
during the May 2009 Post-Storm Inspection, was still present.  The majority of the low spot 
is located outside the boundaries of the site but does extend beneath the fence and onto the 
site. The depth of water within the low spot ranges from approximately 1- to 4-inches deep.  
The ponded water does not appear to have negatively impacted the integrity of the landfill; 
no erosion or signs of landfill slope failure were observed.   
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Site 4 - Landfill 0 
St. Juliens Creek Annex, Chesapeake, Virginia 
Description: Site 4 (Landfill D) covers an estimated 8.3 acres in the northeastem portion of the Annex just north of the confluence of Blows Creek and 
the Southem Branch of the Elizabeth River. The site is located on fill material that reportedly originated from the Southem Branch of the Elizabeth 
River. The first indication of activity at Site 4 is a trench identified on a historical aerial photograph from 1961. The original trench and others were filled 
with trash, wet garbage. and soil from subsequent trenches. It is not known how many trenches were eventually dug, but based on a review of historical 
aerial photographs, there appear to be only two. Around 1970, sanitary landfill operations began at Sile 4 in the marshes of Blows Creek. Disposal 
included primarily trash and wet garbage. Sanitary landfill operations continued until 1976. at which time trash and garbage were hauled to an off·site 
facility and inert construction material was continued to be disposed of at Site 4 until 1981. The wastes managed were primarily trash, wet garbage, 
construction material, and out-dated civil defense materials. Some solvents, acids, bases, and polychlorinateq biphenyls (PCBs) were reportedly dispose 

The Selected Remedy for Site 4; soil cover, surface and wetland debris removal, and eastem drainage ditch removal; was completed in 2005. Fencing 
is installed around the perimeter of the site with signs posted. 
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• Deep Monitoring Well 

Small Signs 
• Large Signs 

Legend 
OSJCA Boundary 

Site 4 Boundary 
-Fence 
- Access Road 

\,;OmmentS: l"'roVioe rel8tea question numDer for eacn comment ---.l 
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_~f> ~ --,u"".~l.~~(~ "IN - . ; ­ . C-....;<71-Q.!::>
w-~'- ~I ,.". p ') ~	 ~ 
m~#bdl;r -~ ~~$f~'2. Cr-i!::':~ --r~~~~~_wAS V!,{yE"-A~
~'-J-. ~., ~7"c ro..c€~P$L:_~ 1~5~""'~-~~~neral Questionnaire CslJ!i? P-<e:v ~ ~u -c- :$ '76 ~..-. R l!"A:> (Z:T ( Yes No
 

Is the area free of any indication of recent and/or current intrusive activities wittiln the sire'boundary, as depicted on the figure, or in'fF1e immediate
 
vicinity of the site? If no, mar1< location of intrusive activities on fiQure, note extent and purpose.
 

2 IS the area free of storage of any investigative derived waste (IDW) on site? If no, mar1< location of IDW on figure, note its condition in the comment 
section below, and noti1v activity coordinator. Indicate if lOW is prope~v labeled, per example below: 

Investigative Derived Waste 
Purge water from Site 4 

January 28, 2003 
Do not handle. analysis pending 

Contact Walter Bell, NAVFAC MID LANT, (757) 445-6638 

3	 IS the area free of identifiabte concerns, such as, signs of dumping of chemicals or debris, with regards to this site? If no, annotate these concerns in 
the comments section above, mar1c.location of concem on map, and notify activity coordinator. 

Site Specific Questionnaire 
4 Are the drainage ditches, as depicted on the figure, in good condition (free of sediment buildup and debris)? If no, describe condition of the drainage 

ditch, mark deficient location(s) on map, and notify activity coordinator. 

Are the signs, depicted on the figure, in good condition (letters still visible, and standing upright)? If no, describe condition of the signs, mark
 
location(s) on map, and notify activity coordinator.
 

6	 Are site monitoring wells, as depicted on the figure, in good condition and appear to be locked? (Le. damaged protective posts and/or well 
head/casinq) If no, describe condition of the deficient monitorinQ well(s), mark tocation of deficient monitorinQ well(s). 

7	 Is the soil cover free of notable defects that would require corrective action to ensure the effectiveness of the remedy? 

8	 Is the slle free of signs of stressed vegetation or bare spots that may lead to erosion of the soil cover? 

9 In the case of a severe weather event, is the integrity of the soil cover intact (no erosion by surface	 x 
In ·on ormed rint and si n
 
Date:
 



 

 

 
 

  

Appendix B 
Five-Year Review Checklist 



 

  
  

 

 

 
 

     

I. SITE INFORMATION 
Site Name:  Site 4 Date of Inspection:  September 21, 2009 

Location and Region: St. Juliens Creek Annex EPA ID: VA5170000181 
Agency, office, or company leading the five-year review: Navy in Weather/ temperature: Clear & Warm 78 F 
partnership with USEPA and VDEQ 

Remedy Includes: (Check all that apply): 
Landfill cover/containment Monitored natural attenuation 
Access controls Groundwater containment 
Institutional controls Vertical barrier walls 
Groundwater pump and treatment 
Surface water collection and treatment 

Attachments: Site map is provided as Figure B-1. 

Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency response office, police department, office of public health or environmental health, zoning 
office, recorder of deeds, or other city and county offices, etc.) Fill in all that apply. 

Agency 

Contact 

NAVFAC 

Walter Bell 
Name 

RPM 
Title 

9/21/2009 
Date Phone # 

757.445.6638 

Problems, suggestions; Report attached : 

Agency EPA, Region III 

Contact Robert Stroud 
Name 

Problems, suggestions; Report attached : 

RPM 
Title 

9/21/2009 
Date 

410.305.2748 
Phone # 

Agency VDEQ 

Contact Karen Doran 

Problems, suggestions; 

Name 

Report attached : 

RPM 
Title 

9/21/2009 
Date 

804.698.4594 
Phone # 

II. INTERVIEWS - NOT APPLICABLE 
III. ON-SITE DOCUMENTS & RECORD VERIFIED (Check all that apply) 

1.	 O&M Documents 
O&M manual Readily Available Up to date N/A 
As-built drawings Readily Available Up to date N/A 
Maintenance logs Readily Available Up to date N/A 

Remarks:  

2.	 Site Specific Health and Safety Plan Readily Available Up to date N/A 
Contingency/emergency response plan Readily Available Up to date N/A 

Remarks:	 Included as part of the Voluntary Groundwater Monitoring Project Plans 
3. O&M and OSHA Training Records Readily Available Up to date N/A 

Remarks: Per contract with Navy 
4. Permits and Service Agreements 

Air discharge permit Readily Available Up to date N/A 
Effluent discharge Readily Available Up to date N/AEffluent discharge Readily Available Up to date N/A 
Waste disposal, POTW Readily Available Up to date N/A 
Other permits_________________________ Readily Available Up to date N/A 
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5. Gas Generation Records Readily Available Up to date N/A 

6. Settlement Monument Records Readily Available Up to date N/A 

7. Groundwater Monitoring Records Readily Available Up to date N/A 

Remarks: Included in the Voluntary Groundwater Monitoring Report.  Available upon request. 

8. Leachate Extraction Records Readily Available Up to date N/A 

9. Discharge Compliance Records 
Air Readily Available Up to date N/A 
Water (effluent) Readily Available Up to date N/A 

10. Daily Access/Security Logs Readily Available Up to date N/A 

1 O&M Organization 
State  in-house Contractor for State 
PRP in-house Contractor for PRP 
Federal Facility in-house Contractor for Federal Facility 

Other : In Remedial Action Completion Report for Site 4 
2 O&M Cost Records 

3 Unanticipated or Unusually High O&M Costs During Review Period 

Describe costs and reasons: 

1. Fencing damaged N/A 
Location shown on site map 
Gates secured 

Remarks : Site fence locked and in good condition. 

1. Signs and other security measures N/A 
Locations shown on site map 

Remarks : Signs in good condition with correct contact information. 

1. Implementation and enforcement 
Conditions imply ICs not properly implemented 

Yes No N/A 
Conditions imply ICs not being fully enforced 

Yes No N/A 
Type of monitoring (e.g., self-reporting, drive by) : site inspections 
Frequency yearly 
Responsible party/agency :  NAVFAC 
Contact : Walter Bell RPM 

Name Title 

Reporting is up to date 
Yes No N/A 

Reports are verified by the lead agency 
Yes No N/A 

Specific reqs in deed or decision documents have been met 
Yes No N/A 

Violations have been reported 
Yes No N/A 

Other problems or suggestions: Report attached 

A. Fencing 

B. Other Access Restrictions 

C. Institutional Controls (ICs) 

757-445-6638 
Phone No. 

IV.O&M COST 

V. ACCESS AND INSTITUTIONAL CONTROLS 

Other problems or suggestions: Report attached 
See comments provided in Section XI. 
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2 Adequacy N/A 
ICs are adequate 
ICs are inadequate 

1 Vandalism/trespassing 
Location shown on site map 
No vandalism evident 

2 Land use changes on site N/A 
3 Land use changes off site N/A 

Remarks :  None observed 

A. Roads Applicable N/A 
1 Roads damaged N/A 

Location shown on site map 
Roads adequate Site access road still present.  Vegetation growing on road. 

B. Other Site Conditions 

1 Remarks : 

A. Landfill Surface 
1 Settlement   

Location shown on site map 
Settlement not evident 

2 Cracks 
Location shown on site map 
Cracking not evident 

3 Erosion 
Location shown on site map 
Erosion not evident 

4 Holes 
Location shown on site map 
Holes not evident 

Areal extent : Depth : 
Remarks : 

5 Vegetative Cover 
Grass 
Cover properly established 
No signs of stress 
Trees/Shrubs (indicate size and locations on a diagram) 

Remarks : Dense vegetative cover over cap 8' tall. 
6 Alternative Cover (armored rock, concrete, etc.) N/A 
7 Bulges 

Location shown on site map 
Bulges not evident 

8 Wet Areas/Water Damage
    Wet areas/water damage not evident 
Wet areas Location shown on site map Areal extent : 
Ponding Location shown on site map Areal extent : 
Seeps Location shown on site map Areal extent : 
Soft sub grade Location shown on site map Areal extent : 
Remarks : 

9 Slope Instability 
No evidence of slope instability 
Slides Location shown on site map 

VII. LANDFILL COVERS 

D. General 

VI. GENERAL SITE CONDITIONS 

p 
Areal extent : 

Remarks : 
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B. Benches Applicable N/A 
(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the 
slope in order to slow down the velocity of surface runoff and intercept and convey the runoff to a 
lined channel.) 

C. Letdown Channels Applicable N/A 
(Channel lined with erosion control mats, riprap, grout bags, or gabions that descend down the steep 
side slope of the cover and will allow the runoff water collected by the benches to move off of the 
landfill cover without creating erosion gullies.) 

D.  Cover Penetrations Applicable     N/A 
1 Gas Vents N/A 
2 Gas Monitoring Probes N/A 
3 Monitoring Wells (within surface area of landfill) N/A 

Properly secured/locked 
Functioning 
Routinely sampled 
Good condition 
Evidence of leakage at penetration 
Needs maintenance 

Remarks : 
4 Leachate Extraction Wells	 N/A 

Properly secured/locked 
Functioning 
Routinely sampled 
Good condition 
Evidence of leakage at penetration 
Needs maintenance 

Remarks : 
5 Settlement Monuments	 N/A 

Located 
Routinely Surveyed 

Remarks : 

E.  Gas Collection & Treatment	 Applicable N/A 

Gas Treatment Facilities 

Flaring 


Thermal destruction
 

Collection for reuse
 

Good condition
 

Needs maintenance
 

Remarks :__________________________________________________________________________ 

Gas Collection Wells, Manifold and Piping 

Good Condition
 

Needs Maintenance
 

N/A
 

Remarks: ____________________________________________________________________________________ 

Gas Monitoring Facilities (e.g, gas monitoring of adjacent homes or buildings.) 

Good Condition 

Needs Maintenance 

N/A 

Remarks:Remarks: ____________________________________________________________________________________ 

F. Cover Drainage Layer	 Applicable N/A 

1 Outlet Pipes Inspected 

Functioning 

N/A 

Remarks: ____________________________________________________________________________________ 

2 Outlet Rock Inspected 

Functioning 

N/A 

Remarks: _In good condition. 

G. Detention/Sedimentation Ponds	 Applicable N/A 

1	 Siltation Areal extent ________________ Depth ____________________ N/A 

Siltation not evident 

Remarks: ____________________________________________________________________________________ 

2	 Erosion Areal extent ________________ Depth ___________________________ N/A 

Erosion not evident 

Remarks: ____________________________________________________________________________________ 

3	 Outlet Works 

Functioning 

N/A 

Remarks: ____________________________________________________________________________________ 

4	 Dam 

Functioning 

N/A 

Remarks: ____________________________________________________________________________________ 

H. Retaining Walls	 Applicable N/A 
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1 Deformations 

Location shown on site map 

Deformation not evident 

Horizontal displacement________________________________ 

Vertical displacement ____________________________________ 

Rotational displacement ___________________________________ 

Remarks: ____________________________________________________________________________________ 

2 Degradation 

Location shown on site map 

Degradation not evident 

Remarks _______________________________________________________________________________ 

I. Perimeter Ditches/Off-Site Discharge Applicable N/A 

1 Siltation 

Location shown on site map 

Siltation not evident 

Areal extent______________________________ Depth_______________________________________ 

Remarks ____________________________________________________________________________ 

2 Vegetation Growth 

Location shown on site map N/A 

Vegetation does not impede flow 

Areal extent _____________________________ Type ___________________________________ 

Remarks: _ Vegetation throughout swalem but functionality of the ditch does not appear to be compromised. 

3  Erosion  

Location shown on site map 

Erosion not evident 

Areal extent ____________________________________ Depth _________________________________ 

Remarks ___________________________________________________________________________ 

4 Discharge Stucture 

Functioning N/A 

Remarks __________________________________________________________________________ 

VII.  VERTICAL BARRIER WALLS Applicable N/A 

1 Settlement 

Location shown on site map 

Settlement not evident 

Areal extent ________________________________________ Depth ______________________________ 

Remarks: ______________________________________________________________________ 

2 Performance Monitoring 

Type of Monitoring ____________________________ 

Performance not monitored 

Frequency ___________________________________ 

Evidence of breaching 

Head differential _________________________________ 

Remarks ______________________________________________________________________________ 
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C. Treatment System Applicable N/A 

Treatment Train (Check components that apply 

Metals removal 

Oil/Water separation 

Bioremediation 

Air stripping 

Carbon absorbers 

Filters  ___________________________________________________________________ 

Additive (e.g., chelation agent, flocculent __________________________________________________ 

Others _____________________________________________________________________________ 

Good condition 

Needs Maintenance 

Sampling ports properly marked and functional 

Sampling/maintenance log displayed and up to date 

Equipment properly identified 

Quantity of groundwater treated annually ___________________________________________ 

Quantity of surfacewater treated annually _______________________________________________ 

Remarks _____________________________________________________________________________________ 

Electrical Enclosures and Panels (properly rated and functional)
 

N/A
 

Good condition
 

Needs Maintenance
 

Remarks _____________________________________________________________________________________ 

Tanks, Vaults, Storage Vessels 

N/A
 

Good condition
 

Properly secondary containment
 

Needs Maintenance
 

Remarks ______________________________________________________________________________________ 

Discharge Structure and Appurtenances 

N/A
 

Good condition
 

Needs Maintenance
 

Remarks _____________________________________________________________________________________ 

Treatment Building(s) 

N/A
 

Good condition (esp. roof and doorways)
 

Needs repair
 

Chemicals and equipment properly stored
 

Remarks ____________________________________________________________________________________ 

Monitoring Wells (pump and treatment remedy) 

Properly secured/locked 

Functioning 

Routinely sampled 

Good condition 

All required wells located 

Needs Maintenance 

N/A 

Remarks ____________________________________________________________________________________ 
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D. Monitoring Data 

Monitoring Data 

Is routinely submitted on time 

Is of acceptable quality 

Monitoring data suggests: 

Groundwater plume is effectively contained 

Contaminant concentrations are declining 

D. Monitored Natural Attenuation 
Monitoring Wells (natural attenuation remedy) 

Properly secured/locked 

Functioning 

Routinely sampled 

Good condition 

All required wells located 

Needs Maintenance 

N/A 

Remarks _____________________________________________________________________________________ 

X. OTHER REMEDIES Applicable N/A 
XI. OVERALL OBSERVATIONS 

A. Implementation of the Remedy 
Describe issues and observations relating to whether the remedy is effective and functioning as 
designed. Begin with a brief statement of what the remedy is to accomplish (i.e., to contain 

contaminant plume, minimize infiltration and gas emission, etc.). 

The remedy at Site 4 is intended to prevent unacceptable human health and ecological risks to exposure to 

waste, soil, and sediment at the site. Inspection of the site confirms that the cover is intact, erosion and 

sediment buildup in the drainage ditches is not occurring, and institutional controls are in place. The remedy 

is effective and functioning as designed. 

B. Adequacy of O&M 
Describe issues and observations related to the implementation and scope of O&M procedures. In 
particular, discuss their relationship to the current and long-term protectiveness of the remedy. 

Issues that could have affected protectiveness of the remedy, bare areas on the vegetative cover and water 

pooling against the landfill, were corrected in 2006 and 2007. O&M of the soil cover and drainage ditches has been 

effective. 

C. Early indicators of Potential Remedy Problems 
Describe issues and observations such as unexpected changes in the cost of scope of O&M or a 
high frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be 
comprised in the future. 

No early indicators of a potential problem with the remedy were observed. 

D. Opportunities for Optimization 

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy. 
None identified. 
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Site 4 - Landfill D 
St. Juliens Creek Annex, Chesapeake, Virginia 
Description: Site 4 (Landfill D) covers an estimated 10.1 acres in the northeastern portion of the Annex just north of the confluence of Blows Creek and 
the Southem Branch of the Elizabeth River. The site is located on fill material that reportedly originated from the Southem Branch of the Elizabeth 
River. The first indication of activity at Site 4 is a trench identified on a historical aerial photograph from 1961. The original trench and others were filled 
with trash, wet garbage. and soil from subsequent trenches. It is not known how many trenches were eventually dug, but based on a review of historical 
aerial photographs, there appear to be only two. Around 1970, sanitary landfill operations began at Site 4 in the marshes at Blows Creek. Disposal 
included primarily trash and wet garbage. Sanitary landfill operations continued until 1976, at which time trash and 9arbage were hauled to an off-site 
facility and inert construction material was continued to be disposed of at Site 4 until 1981. The wastes managed were primarily trash, wet garbage, 
construction material, and out-dated civil defense materials. Some solvents, acids, bases, and polychlorinated biphenyls (PCBs) were reportedly dispose 

The Selected Remedy for Site 4; soil cover, surface and wetland debris removal, and eastern drainage ditch removal; was completed in 2005. Fencing 
is installed around the perimeter of the site with siQns posted. 

General Questionnaire 
Is the area free of any indication of recent andlor current intrusive activities within the site boundary, as depicted on the figure, or in the immediate 
vicinity of the site? If no, mark location of intrusive activities on fioure, note extent and purpose. 

IS the area free of storage of any investigative derived waste (lOW) on site? If no, mark location of IOWan figure, note its condition in the comment 
section below, and notify activity coordinator. Indicate if lOW is properly labeled, per example below: 

Investigative Derived Waste
 
Purge water from Site 4
 

January 28, 2003
 
Do not handle, analysis pending
 

Contact Agnes Sullivan, NAVFAC MID LANT, (757) 444-4120
 

Is the area free of identifiable concerns, such as, signs of dumping of chemicals or debris. with regards to this site? If no, annotate these concerns in 
the comments section above, mark location of concern on map, and notify activity coordinator. 

4 
Site Specific Questionnaire 
Are the drainage ditches, as depieted on the figure, in good condition (free of sediment buildup and debris)? It no, describe condition of the drainage 
ditch, mark deficient location(s) on map, and notify activity coordinator. 

5 Are the signs, depicted on the figure, in good condition (letters still visible, and standing upright)? 
location(s) on map, and notify activity coordinator. 

If no, describe condition of the signs, mark 

6 Are site monitoring wells. as depicted on the figure, in good condition and appear to be locked? (Le. damaged protective posts andlor well 
headlcasiOQ) If no, describe condition of the deficient monitorinQ well(s), mark location at deficient monitorinQ well(s). 

7 Is the soil cover free of notable defects that would require corrective action to ensure the effectiveness of the remedy? 

8 Is the site tree of signs of stressed vegetation or bare spots that may lead to erosion of the soil cover? 

In the case of a severe weather event, is the integrity of the soil cover intact (no erosion by surfa JC 
In ion rformed b : Print and . n 
Date: 
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Appendix C 
Interviews and Surveys 
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INTERVIEW 1 LOG SHEET 


Date and Location: 10/26/2009, Phone Interview 

Interviewer: Walt Bell 

Note: This record was not transcribed from a recorded conversation. It was reconstructed from interview notes, 
so the conversation is paraphrased. Based on the conversation, some interview questions may have been 
skipped. 

Were you aware of the environmental cleanup that occurred at Site 4 – Landfill D?  
No. 

Are you aware of any community concerns regarding Site 4, the activities conducted at the site in the past, or 
this Remedial Action? 
No. 

Background information on Site 4 and the remedy was provided. Do you feel that the remedy selected for Site 
4 – Landfill D will protect human health and the environment? 
I am comfortable with what they did. I would like to know what the land could be used for. 
It would be a shame to do all that work and the Government not be able to use the land. 
Could a warehouse be built on Site 4? 



 
 

 
 

 

 
________________________________________________________________________ 
 

 

 
 

 
  
 
 
 

INTERVIEW 2 LOG SHEET 


Date and Location: 10/26/2009, Phone Interview 

Interviewer: Walt Bell 

Note: This record was not transcribed from a recorded conversation. It was reconstructed from interview notes, 
so the conversation is paraphrased. Based on the conversation, some interview questions may have been 
skipped. 

Were you aware of the environmental cleanup that occurred at Site 4 – Landfill D? Do you feel well 
informed about progress at the site? 
Yes. Yes. 

Are you aware of any community concerns regarding Site 4, the activities conducted at the site in the past, or 
this Remedial Action? 
No. 

Do you feel that the remedy selected for Site 4 – Landfill D will protect human health and the environment? 
Yes. 



 
 

 
 

 

 
________________________________________________________________________ 
 

 

 
 

 
  
 
 
 

INTERVIEW 3 LOG SHEET 


Date and Location: 10/26/2009, Phone Interview 

Interviewer: Walt Bell 

Note: This record was not transcribed from a recorded conversation. It was reconstructed from interview notes, 
so the conversation is paraphrased. Based on the conversation, some interview questions may have been 
skipped. 

Were you aware of the environmental cleanup that occurred at Site 4 – Landfill D? Do you feel well 
informed about progress at the site? 
No. 

Are you aware of any community concerns regarding Site 4, the activities conducted at the site in the past, or 
this Remedial Action? 
No. 

Do you feel that the remedy selected for Site 4 – Landfill D will protect human health and the environment? 
I can’t answer the question because I am unaware of the remedial action. 



 
 

 
 

 

 
________________________________________________________________________ 
 

 

 

 

 
  
 
 
 

INTERVIEW 4 LOG SHEET 


Date and Location: 10/23/2009 (1300), Phone Interview 

Interviewer: Walt Bell 

Note: This record was not transcribed from a recorded conversation. It was reconstructed from interview notes, 
so the conversation is paraphrased. Based on the conversation, some interview questions may have been 
skipped. 

Were you aware of the environmental cleanup that occurred at Site 4 – Landfill D? Do you feel well 
informed about progress at the site? 
Yes. Where you put the dirt on top? I am aware through the RAB. 

Are you aware of any community concerns regarding Site 4, the activities conducted at the site in the past, or 
this Remedial Action? 
The public is unaware except what might have been in the paper.  NAVALEX was BRAC’d 
and most people left jobs or moved to Charleston, South Carolina. 

Background information on Site 4 and the remedy was provided. Do you feel that the remedy selected for Site 
4 – Landfill D will protect human health and the environment? 
I don’t know. Like other sites, they have done all they can do.  I wouldn’t drink any water 
from there (I have my own water well in Suffolk) but I wouldn’t drink the water from near 
the Elizabeth River anyway.  



 
 

 
 

 

 
________________________________________________________________________ 
 

 

 

 

 
  
 
 
 

INTERVIEW 5 LOG SHEET 


Date and Location: 11/2/2009, Phone Interview 

Interviewer: Amy Brand 

Note: This record was not transcribed from a recorded conversation. It was reconstructed from interview notes, 
so the conversation is paraphrased. Based on the conversation, some interview questions may have been 
skipped. 

Were you aware of the environmental cleanup that occurred at Site 4 – Landfill D? Do you feel well 
informed about progress at the site? 
Yes – did a windshield tour of all the sites a couple years ago – that was good. 

Are you aware of any community concerns regarding Site 4, the activities conducted at the site in the past, or 
this Remedial Action? 
No. 

Background information on Site 4 and the remedy was provided. Do you feel that the remedy selected for Site 
4 – Landfill D will protect human health and the environment? 
Don’t really know, not [my] area of expertise.  Know that they’re monitoring groundwater, 
but can’t tell if they know what’s filtering through to the river or not. 



 
 

 
 

 

________________________________________________________________________ 
 

 

 
 

 

 
  
 
 
 

INTERVIEW 6 LOG SHEET 


Date and Location: 11/5/2009, Phone Interview 

Interviewer: Amy Brand 

Note: This record was not transcribed from a recorded conversation. It was reconstructed from interview notes, 
so the conversation is paraphrased. Based on the conversation, some interview questions may have been 
skipped. Responses to some of the interview questions indicate that the interviewee may have been confusing 
the remedial actions being implemented at Site 5 with those associated with Site 4. 

Were you aware of the environmental cleanup that occurred at Site 4 – Landfill D? Do you feel well 
informed about progress at the site? 
I have seen that activity, they’re doing some soil excavating and backfilling or something like 
that. I was contacted once to identify whether some electrical lines were energized. I don’t 
really know what they’re doing though. 

Are you aware of any community concerns regarding Site 4, the activities conducted at the site in the past, or 
this Remedial Action? 
No, not aware of any.  Pretty sure there probably are some concerns if they’re digging up soil 
and stuff, but don’t know what. 

Background information on Site 4 and the remedy was provided. Do you feel that the remedy selected for Site 
4 – Landfill D will protect human health and the environment? 
Yes, anything they’re doing to identify a problem, find a solution, and implement it must be 
a plus. 
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How far do you live from SJCA? _	 < 2 miles 5-10 miles I cJ~fk~ D-h- s:rc,1
 
2-5 miles -.010 miles
 ..To-~ It) ~ (- ru I 2003 ~ 

e How long have you been a resident of the community? _ < 1year _ years 0!fi-fl£-L"!:X IS?;1W/l1j (I ) 

e How would you describe your "affiliation" with SJCA? (check all that apply)	 ,.fp r m ~r- e mjlJ /1)1 e/ 

SJCA employee business owner _	 representative of
 
homeowners association
 

~CA fOJ{l1er l\I1lployee _ representative of civic or _ public or elected official
 
1\e.Tl I' eb public interest organization - /
 

local resident _ retired military person LOther (please describe) 
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a. Have you or your relatives ever worked at SJCA? K yes, I have __ no ~es, a relative has 

b. If yes, for how long? ~ears for me _ years for relative 

Oa. On ascale of 1to 5, with 5being Excellent and 1 being Poor, how would you rank SJCA's 
relationship with the surrounding community? (If poor, please explain below.) 

(5) Excellent (4) Better than 
Satisfactory 

(3) Satisfactory 
(2) Less than 
Satisfactory 

(1) Poor 

Trusting Relationship ? 
Open Communication 3 
Involved in the Community ~ 
Concemed for the Environment 3 

b. Comments:	 _ 

Oa. How would you rateJhe public's attitude toward SJCA? 
_Excellent LSatisfactory _Poor (If poor, please explain below.) 

b. How would you rateyeur attitude toward SJCA?
 
_Excellent _V_SSaaltisfactory _Poor (If poor, please explain below.)
 

c. Do you tJlink the relationship between SJCA and the community needs to be improved?
L Yes _ No (If yes, please explain below.) 
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a. Are you aware of or concerned about environmental issues at SJCA? bes No 

b.lfyes, whatissues? tVttsR d"",m..p" if T.IJ l-t t' h I' It ~ +'I? YL /e&tll'-5. 

o a. Do you feel that environmental contamination at SJCA has affected the surrounding community? %: _No 

b. If yes, in,wtrat ways? (check all that apply) ./ /

~alth ~onomic loss _V_npoerrl"c'eption of the community
 
-JL.-environmental impacts quality of life __other (please explain)
 

o a. Have you noticed anything on SJCA or inJhe surrounding area that would give you concerns about the SJCA 

N?pIRnVlronmenta estoratlon:~m .

_ .
i'L . J if- e n .e-

activities affecting the environment? ~ Yes No J 
b. If yes, what concerns you? 

1 a. re you aware 0fthe SJCA E o ,ft~
b. If yes, what is your understanding of the program? '" .. d 'XA--:t:? /YJpo it~ 

~ 

CD a. How do you get your daily news? 

The Virginian-Pilot newspaper 

Other newspaper (which one?) 

Television (which station?) 

Radio (which station? 

Website (which site?) 

Other (please describe) 

I don't follow daily news. 

Check All Tha!-Apply 

V 

J& J~-v-3-1 
/ 

J;aze: 
C-;';AI +- file.

/1-£;L /I~~,} ~ 

/ 

-


b. How do you currently receive information about environmental issues at SJCA? CheckAll That Apply 

The Virginian-Pilot newspaper 

Other newspaper (which one?) 

Television (which station?) 

Radio (which station?) 
JP 

Website (which site?) 

Restoration Advisory Board meetings 

Community meetings/open house 

Direct mailings 

Other (please describe) 

I don't receive any information about environmental issues at SJCA. 



~(}(}9 COlilllll/ilit)' Qltestionna1~~. 
.... :-!;II 

- - - - - -- - ~".
 

Have you ever seen newspaper announcements for ~c meetings concerning the SJCA
 
Environmental Restoration Program? __ Yes L No
 

a. Do you know about the SJCA Restoration Advisory Board (RAB)? _Yes _ No 
The purpose of the RAB is to facilitate public participation in Environmental Restoration Program activities where local 
communities express interest in such activities. Z 
b. If yes, how many meetings have you attended? __ none __ 1-2 __ 2-5 __ >5 
c. If no, why not? __lack of child care __bad time __location __too busy __other 

Note: If you would like to receive information on when and where the SJCA RAB meetings will be held please contact the Navy 
Public Affairs officer at 757-396-9550 or e-mail stepherumner@navy.mil· 

a. Are you aware of the SJCA information repositorv!at the Major Hillard Branch Library in Chesapeake? ~ _ No 

b. If yes, have you made use ofthis resource?*Yes __ No 
c. Do you feel this is aconvenient location?L Yes __ No 

d. If no, where would you prefer it to be? ./ 

a. Would you be interested in receiving information about the status of environmental cleanup at the base? Yes No 

b. If yes, how frequently w9d1d you like to receive that information? 
__ quarterly L annually __ Other: _ 

c. How would you like to receive that information?
 
newsletters
 spaper articles radio announcements 

__ public access TV announcements email messages SJCA tours 
web site _ other (please explain) _ 

o a. How many times have you had contact with government officials (Le, Navy, EPA, VDEQ, etc.) about the 

environmental cleanup program at SJCA? __ none __ 1-5 LS-------------­
b. How would you rate these o!JiC~IS' responsiveness to your concerns?
 

__Excellent LSatisfactory _Poor (If poor, please explain.) _
 

a. Do you believe the public has confidence in the a~f the Navy and its contractors to investigate and clean up 
the former waste disposal sites at the base? Z~~: ~__ No 

b. Why or Why Not? _ 

a. Are the~ndividuals or organizations in the community that tend to take a lead on issues of community concern?
-L Yes _ No (If yes, please identify.)..,... _ 

b. Can you recommend others you think we should interview? 
Name: Name: _ 

Phone: Phone: 



«D a. Were y. aware that discarded military munitions items have been found at SJCA and removed? 
Yes No 

b. If yes, how did you become aware?
 
__newspaper__TV/radio __word of mouth
 ~ease eXPlainl_It--,--,--,Ilj~13£--__ 

c. How c cerned are you about discarded military munitions?
 
very __somewhat __not very __not at all __not sure
 

ARecord of Decision for Site 4- Landfill Dwas finalized in 2004 outlining the selected environmental cleanup strategy (Remedi­
alAction), which consisted of soil cover, removal of wet/and debris, removal of the eastem drainage ditch, and land use controls. 
The construction activities to implement this remedial action were conducted from March to October 2005. To ensure that the soil 
cover and land use controls will continue to be effective, visual inspections are conducted each year. The Remedial Action for 
Site 4 was selected based on findings contained in documents that are part of the Administrative Record for SJCA. 

~ a. Were \~ware of this Remedial Action that occurred at Site 4- Landfill O? ,

LYe;'_NO ~ 
b. If yes, how did you become aware? 

_newspaper _TV/radio __word of mouth Other (please explain) f(tff:13> 

c. Are you aware of any community concerns regarding Site 4, the activities conducted at 

the site in the past, or the Remedial Action? If so, please give details. ----,d-1HJ-4~J<-"'"-----------

somewhat

d. Do you feel well informed a out the environmental activities and progress at Site 4 • Landfill O? 
__very 6mewhat __not very __not at all __not sure 

e. Do you feel that the reme selected for this site will protect human health and the environment? 
__very __not very __not at all __not sure 

Why or why not?'-- _ 

o Please use the back of this survey to provide any additional comments about the environmental cleanup at SJCA. 

THANK YOU for taking the time to complete this survey! This infonnation will be used to promote and enhance 
relationships between SJCA and the community. 



-:. ~ ~I':} 

_'009 C~(Jilll)lllili~)l Questionnaii-¢i<' 
:....J~ . 

How far do you live from SJCA? ~ 2 miles 5-10 miles 
2-5 miles > 10 miles 

How long have you been a resident of the community? _ < 1year _ years 

How would you describe your "affiliation" with SJCA? (check all that apply) 

_ SJCA employee business owner _	 representative of
 
homeowners association
 

__ SJCA former employee _	 representative of civic or _ public or elected official
 
public interest organization
 

00cal resident _ retired military person _	 Other (please describe) 

..--< ~-II--"~ -~ 
a. Have you or your relatives ever worked at SJCA? ~s, I have ~ no _ yes, a relative has 

b. If yes, for how long? Lyears for me -6ears for relative ) e:{¢Ya..J. I he'$' ""'" e/ec..Ir..,..,,~J' .e-1'1J- e.er 

Ga. On a scale of 1to 5, with 5being Excellent and 1 being Poor, how would you rank SJCA's 
relationship with the surrounding community? (If poor, please explain below.) 

(5) Excellent 
(4) Better than 
Satisfactory 

(3) Satisfactory 
(2) Less than 
Satisfactory 

(1) Poor 

Trusting Relationship ./' 
Open Communication ./ 
Involved in the Community V 
Concemed for the Environment v 

b. Comments:	 _ 

ea. How would you rate JIle public's attitude toward SJCA? 
_Excellent _/_S~aotisfactory _Poor (If poor, please explain below.) 

b. How would you rate your attitude toward SJCA?
 
_Excellent _t/_S.Satisfactory _Poor (If poor, please explain below.)
 

c. Do you think the relationship between SJCA and the community needs to be improved? 
/Yes _ No (If yes, please explain below.) 

/he j4etJ ~/-j?~s 

~e J;~';'r Ct",t-en- -Ite Jit Ie..J1ecrr 

;'eC'r'( -4 .be It;.J I c?la-J.s .,/ 



a. Are you aware of or concerned about environmental issues at SJCA? ~s No . .. ~ ~iV<'"'cI 6&,; 
e . ..T'Vc. b~eV1 ;.--os f C't/Ylce,rnet>( utf/. .'/Tc-~ ~ ~ 7../ .f!""'ee .!J;/,.,,) ! r . " 

b.lfyes,whatlssues?..:r et!')'ffr1h/1. lVdd Ifh'"~ j,"'e'rl ~<'>'1cen1(~vlwl/l,1'4 /'VI"'HIn;/Ve:..e/zceJ ,d-- Sde s;- S/"ee . 
I J~~d <7Y' O"hlfJ'e'l Ifj/e J14 t7~ ~o l' ~ 70 ~ IUJ -//f-.}/y Hlllt! ,zw,'~! (.:r.. do ret:oc",bu- -+J..e. acr'do a. Do you feel that environmental contamination at SJCA has affected the surrounding community? '/Yes __No ~~}e .' ) 

b. If yes, in what ways? (check all that apply) 
/	 health economic loss __perception of the community
 
./environmental impacts /quality of life __other (please explain)
 

o a. Have you noticed anything on SJCA or in the surrounding area that would give you concerns about the SJCA 
activities affecting the environment? __ Yes __ No 

b. If yes, what concerns you?-r---;_-Ll~~:.......£a~~~-?~~~i---~-::::':"~~~'...!:::..,cz'-~~---.:1.~~~'::::":'
 
'J1"f	 er'r1S 

(@ a. Are you aware of the SJCA Environmental Restoration Program? / Yes __ No 
b. If yes, what is your understanding of the program?	 _ 

CD a. How do you get your daily news? Check All That Apply 

The Virginian-Pilot newspaper / 
Other newspaper (which one?) 

Television (which station?) Il/I /"c d'....( ,{~7"?cI;' s 
Radio (which station? WHJ(V 
Website (which site?) 

Other (please describe) 

I don't follow daily news. 

/ 
.,/ 

b. How do you currently receive information about environmental issues at SJCA? Check All That Apply 

The Virginian-Pilot newspaper
 

Other newspaper (which one?)
 

Television (which station?)
 

Radio (which station?)
 

Website (which site?)
 

Restoration Advisory Board meetings
 

Community meetings/open house
 

Direct mailings
 

Other (please describe)
 

I don't receive any information about environmental issues at SJCA.
 



.l009 COJllllIltJlit)' Qttestionna~~ 
____________________~ ~kJ ~ 

Have you ever seen newspaper announcements for public meetings concerning the SJCA
 
Environmental Restoration Program? __ Yes ~o
 

a. Do you know about the SJCA Restoration Advisory Board (RAB)? ~es _ No 
The purpose of the RAB is to facilitate public participation in Environmental Restoration Program activities where local 
communities express interest in such activities. 
b. If yes, how many meetings have you attended? _ none /1-2 _ 2-5 _ >5 
c. If no, why not? __lack of child care __bad time __location __too busy __other 

Note: If you would like to receive information on when and where the SJCA RAB meetings will be held please contact the Navy 
Public Affairs officer at 757-396-9550 or e-mail steohen.mi!ner@navy.mi1 

a. Are you aware of the SJCA information repository at the Major Hillard Branch Library in Chesapeake? ~es __ No 
b. If yes, have you made use of this resource? / Yes __ No 
c. Do you feel this is aconvenient location? Aes _. No
 
d.lf no, where would you prefer it to be? _
 

a. Would you be interested in receiving information about the status of environmental cleanup at the base? / Yes _ No
 

b. If yes, how frequently would you like to receive that information? 
~uarterly-annually-Other:--- _ 

c. How would you like to receive that information? 
/newsletters __ newspaper articles radio announcements 

__ public access TV announcements __ email messages SJCA tours 
web site _ other (please explain), _ 

• a. How many times have you had contact with government officials (Le, Navy, EPA, VDEQ, etc.) about the 
environmental cleanup program at SJCA? __ none /1-5 __ >5 _ 

b. How would you rate these officials' responsiveness to your concerns?
 
_Excellent ~tisfactory _Poor (If poor, please expiain.) _
 

a. Do you believe the public has confidence in th~i1ity of the Navy and its contractors to investigate and clean up
 
the former waste disposal sites at the base? __ Yes __ No
 

b. Why or Why Not? ~f;"""t/i;'j ~(?>-Lt?I!~JY i-N/- #,,-c,t;ces Seefr/ '"b'e J1/~d"("f()~reJ'v~
J) I ~ 7 ) 

o a. Are there individuals or organizations in the community that tend to take a lead on issues of community concern? 
_Yes _ No (If yes, please identify.) _ 

b. Can you recommend others you think we should interview? 
Name: /It/it<: #.!Z&»?/:/c Name: _ 

Phone: cr't j-- 'Z 6'.r0 Phone: ~~~~~~;:::=:~========= 



~ a. Were you aware that discarded military munitions items have been found at SJCA and removed?
 
./Yes No
 

b. If yes, how did you become aware? /, /
 
__newspaper _TV/radio ~ord of mouth _Other (please explain)~ J1(",WS/e#~.f
 

c. How concerned are you about discarded~i itary munitions? /,,/,,j- !JrtJ/'!e/# /:.r 5 ~e~Z~\. I;::e. £:e n, ~i!-~;V-c
I	 <7' J ......1.e.. "1/1 <? /1 60 &'. 1<' e~ 

_very _somewhat _not very _not at all _not sure ) j, 7' 1// /?, I 
/()O/(j~5 I -I- in .5v'rc. yo II If 7>?'.,( 

ARecord of Decision for Site 4- Landfill Dwas finalized in 2004 outlining the selected environmental cleanup strategy (Remedi- rrz-o-re.
 
alAcfion), which consisted ofsoil cover, removal of wetland debris, removal of the eastern drainage ditch, and lantl use controls.
 
The construction activities to implement this remedial action were conducted from March to October 2005. To ensure that the soil
 
cover and land use controls will continue to be effective, visual inspections are conducted each year. The Remedial Action for
 
Site 4 was selected based on findings contained in documents that are part of the Administrative Record for SJCA.
 

~ a. wer~u aware of this Remedial Action that occurred at Site 4 - Landfill D? 
_Yes _No 

b.lf'yes, how did you become aware? 
__newspaper__TV/radio __word of mouth ~Other (please explain) R/lJ? /?'l-c<~£.J" 

c. Are you aware of any community concerns regarding Site 4, the activities conduct~d ~t 7£ b~"'- 5/~ 
the site in the past,,,.or the Re~ediaJ Action?, If so, please g~ details. ~rk '''' 2red~,}CJcIB--z.l (?,--~c1: ~r.I 

-ft:> ,'I' .-f W ~ /,1", ""'" "': ,z,Y?.rr:. n~w ~ of p-r'S~. ~.i e a.s..>vd<l .....d 
tJA. .. ,'z. , -I .n-' v-r:, ~e rp. Po cd eo e . t:> vf-. 

d.	 Do you feel well informed about the environmental activities and progress at Site 4 • Landfill D?
 
./very __somewhat __not very __not at all __not sure
 

e. Do you feel that the remedy selected for this site will protect human health and the environment? 
__very ~omewhat __not very __not at all __not sure II 

Why or why not? ~ 'etned~' . c?c s-r '2tf, Ii/en. 0 
p£./,S;I-';' /I tJ/.--/'e. ;1 

V • -(-hi:'e' 

~ Please use the back of this survey to provide any additional comments about the environmental cleanup at SJCA. 

THANK YOU for taking the time to complete this survey! This infon11ation will be used to promote and enhance
 
relationships between SJCA and the community.
 

<1A<:?vo j '( Cl v ? ~ o~/<"'Y Iv II i /7 -iJ P'?I/(J,re S'1' ,h?~ e ~ WtYIf' a-<J S wfry-...1
J

f r; ncJ--)'4 hJ, ~e~rJ.J' deW! ~ e~M'l" ac-h;:{;.(Lr P/ S:re/f. /(e~/ 

U)O ~ S~ ~yJcl 

:r leo! I?tV~( f, ,vff~]' ~~ Rllj] )/nee-!-j uJ/1I~5 ~ ~6/e. 
:r 1 v fl.- p1 ~'J ~ ~ 1&2-<1 f J e-r1~ ~ </-0 0 -Itar d(??o'l ~J, ,.:r-ch 

M 
, CKfO/lf/u:· . 
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~l ( h) () C~(J i ,'I i i llii lit), Q/I estiolln(lireg~ 
..	 ~ , ~ "':'lo 

--~ 

How far do you live from SJCA?	 < 2 miles 5-10 miles
 
2-5 miles V; 10 miles Jq @
 

How long have you been a resident of the community? _ < 1year~ears 

How would you describe your "affiliation" with SJCA? (check all that apply) 

,/·~:;'CA employee business owner _ representative of 
homeowners association 

_ SJCA former employee _ representative of civic or __ public or elected official 
public interest organization 

_ retired military person _ Other (please describe) 

a. Have you or your relatives ever worked at SJCA? ~s, I have no _ yes, a relative has 

b. If yes, for how long? I.~years for me _ years for relative 

Oa. On a scale of 1 to 5, with 5 being Excellent and 1 being Poor, how would you rank SJCA's 
relationship with the surrounding community? (If poor, please explain below.) 

(5) Excellent 
(4) Better than 
Satisfactory 

(3) Satisfactory 
(2) Less than 
Satisfactory 

(1) Poor 

Trusting Relationship V 
Open Communication V 
Involved in the Community V 
Concemed for the Environment V 

b. Comments:	 _ 

o a. How would you rate the public's attitude toward SJCA? 
_Excellent v&;tisfactory _Poor (If poor, please explain below.) 

b. How would you rate your attitude toward SJCA?
 
_Excellent ~tisfactory _Poor (If poor, please explain below.)
 

c. Do you think the relationship between SJCA and the community needs to be improved? 
./'Yes _ No (If yes, please explain below.) 

d. Comments: ~\.l.LA!L CoNVll'V-i\J \T'( ~11l-,)6S-, 



o a. Are you aware of or concerned about environmental issues at SJCA? 'V'Yes No 

b. If yes, what issues? 'tJJ A.'"t-fZ.SL1AttL Q v Porl....l'"ry... 

o a. Do you feel that environmental contamination at SJCA has affected the surrounding community? ~es _No 

b. If yes, in what ways? (check all that apply) 
__health __economic loss V"Perception of the community 

venvironmental impacts __quality of life __other (please explain) 

o a. Have you noticed anything on SJCA or in the surroun.ding area that would give you concerns about the SJCA 
activities affecting the environment? _ ~Yes _Y_ No 

b. If yes, what concerns you? _ 

~ a. Are you aware of the SJCA Environmental Restoration Program? YVes _ No 
. .~~s, w a IS your un ers an mg 0 e pr~ram .b If h t' d t d' fth ? "T\\L S ..KA li.N\hJW~4~AL(lji.STO!lA'T\vN 

f\..OG:1M"'" tS c!)N-<OO\t~ 6. ~M.M-l.~ 'TO Qri.ll.tJ \ ,>( 6- 'S..:Ic.A., 

ma. How do you get your daily news? 

The Virginian-Pilot newspaper 

Other newspaper (which one?) 

Television (which station?) 

Radio (which station? 

Website (which site?) Ul~A'\OQ'~Y P6.~<-rn..\& P6.~. \'0ST6A:c'C"V 
Other (please describe) 

I don't follow daily news. 

Check All That App/y 

V 

,~, V" 

b. How do you currently receive information about environmental issues at SJCA? CheckAll That App/y 

The Virginian-Pilot newspaper 

Other newspaper (which one?) 

Television (which station?) 

Radio (which station?) 

Website (which site?) ~: 'IflA~Uc.. \):IN1"b~S-1 

Restoration Advisory Board meetings f\.1.8\,...\c.. 
Community meetings/open house 

Direct mailings 

Other (please describe) 

I don't receive any information about environmental issues at SJCA. 



----

~'>.""1i 

~()09 Co llllilli II i~)' Q1IeJti() nnaii;l:~ 
Have you ever seen newspaper announ~ts for public meetings concerning the SJCA
 
Environmental Restoration Program? _'_ Yes __ No
 

a. Do you know about the SJCA Restoration Advisory Board (RAB)? ~s _ No 
The purpose of the RAB is to facilitate public participation in Environmental Restoration Program activities where local 
communities express interest in such activities. ~ 

b. If yes, how many meetings have you attended? __ none __ 1-2 __ 2-5 __ >5 
c. If no, why not? __lack of child care __bad time __location __too busy __other 

Note: If you would like to receive information on when and where the SJCA RAB meetings will be held please contact the Navy 
Public Affairs officer at 757-396-9550 or e-mail stephen.miIner@navy.mil 

a. Are you aware of the SJCA information repository at the M~or Hillard Branch Library in Chesapeake? ~es _ No 
b. If yes, have you made use of this resource? __ Yes _v_ ~No 
c. Do you feel this is aconvenient location?~Yes __ No
 
d.lfno, where would you prefer it to be? _
 

a. Would you be interested in receiving information about the status of environmental cleanup at the base? ~es _ No 

b. If yes, how frequently would you like to receive that information? 
'~uarterty-annually-Other: _ 

c. How would you like to receive that information? 
newsletters radio announcements 

__ public access TV announcements SJCA tours 
vWebsite
 

\JJ ~ ¥:-5 '.,..-0 W !Z....B.
 

o a. How many times have you had contact with government officials (Le, Navy, EPA, VDEQ, etc.) about the 
environmental cleanup program at SJCA? __ none __ 1-5 V-->5 _ 

b. How would you rate these officials' responsiveness to your concerns?
 
V"bcellent _Satisfactory _Poor (If poor, please explain.) _
 

a. Do you believe the public has confidence in the ability of the Navy and its contractors to investigate and clean up 
the former waste disposal sites at the base? V Yes __ No 

b. Why or Why Not? ~fZJ> 0 N ~zJZ'1::> 1Sfl...C.-tL.. f¥\ ~~ (V\.\Li....'"T\~~, 

o a. Are there individuals or organizations in the community that tend to take a lead on issues of community concern? 
V'Yes _ No (If yes, please identify.) _ 

b. Can you recommend others you think we should interview? 
Name: Name: _ 

Phone: Phone: 



~ a. Were you aware that discarded military munitions items have been found at SJCA and removed? 
~es_No 

b. If yes, how did you become aware? ../ 
_newspaper __TV/radio _word of mouth _V_nOlther (please explain) (1.A£ .. 

c. How c9J1Cerned are you about discarded military munitions?
 
_v_Vvp.erry __somewhat __not very __not at all __not sure
 

ARecord of Decision for Site 4- Landfill D was finalized in 2004 outlining the selected environmental cleanup strategy (Remedi­
al Action), which consisted of soil cover, removal of wetland debris, removal of the eastern drainage ditch, and land use controls. 
The construction activities to implement this remedial action were conducted from March to October 2005. To ensure that the soil 
cover and land use controls will continue to be effective, visual inspections are conducted each year. The Remedial Action for 
Site 4 was selected based on findings contained in documents that are part of the Administrative Record for SJCA. 

~ a. Were you aware of this Remedial Action that occurred at Site 4 - Landfill D? 
V"'"Yes _No 

b. If yes, how did you become aware? 
_newspaper_TV/radio _word of mouth YOther (please explain) flAtS. 

c. Are you aware of any community concerns regarding Site 4, the activities conducted at
 
the site in the past, or the Remedial Action? If so, please give details. ---,N--,,',--,O,,--~ _
 

d.	 Do you feel well informed about the environmental activities and progress at Site 4• Landfill D? 
v"Very __somewhat __not very __not at all __not sure 

e.	 Do you feel that the remedy selected for this site will protect human health and the environment? 
~ry __somewhat __not very __not at all __not sure 

Whyorwhynot?	 (4:z.AS¢:>f\JA8uL R£S.pO'\lS~ ~£D ON A-vAlLA~Ul....­
bA\'A 

~ 

~Please use the back of this survey to provide any additional comments about the environmental cleanup at SJCA. 

THANK YOU for taking the time to complete this survey! This infonnation will be used to promote and enhance 
relationships between SJCA and the community. 
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How far do you live from SJCA? /2miles 5-10 miles 
2-5 miles > 10 miles 

How long have you been a resident of the community? _ < 1year ~ears 

e How would you describe your "affiliation" with SJCA? (check all that apply) 

_ SJCA employee __ business owner _ representative of 
homeowners association 

__ SJCA former employee _ representative of civic or _ public or elected official 
public interest organization 

,./local resident _ retired military person _ Other (please describe) 

a. Have you or your relatives ever worked at SJCA? _ yes, I have "./no _ yes, a relative has 

b. If yes, for how long? _ years for me _ years for relative 

Oa. On a scale of 1 to 5, with 5being Excellent and 1being Poor, how would you rank SJCA's 
relationship with the surrounding community? (If poor, please explain below.) 

(5) Excellent (4) Better tftan 
Satisfactory 

(3) Satisfactory 
(2) Less than 
Satisfactory 

(1) Poor 

Trusting Relationship VLt 
Open Communication 

Involved in the Community 

Concemed for the Environment 

V 
.; 
~ 

-V' ... ',_ 
l. . -

. 
v' 

b. Comments: _ 

Oa. How would you rate jhe pUblic'~ attitude toward SJCA? 
_Excellent _V_S~.atisfactory _Poor (If poor, please explain below.) 

b. How would you rate your attitude toward SJCA?
 
lLExcelient _Satisfactory _Poor (If poor, please explain below.)
 

c. Do you think t~elationshiP between SJCA and the community needs to be improved?
 
_ Yes _ No (If yes, please explain below.)
 

d. Comments: _ 



a. Are you aware of or concerned about environmental issues at SJCA? ~es No 

b. If yes, what issues? 

o a. Do you feel that environmental contamination at SJCA has affected the surrounding community? __Yes __No fA ~ 

b. If yes, in what ways? (check all that apply)
 
__health __economic loss __perception of the community
 
__environmental impacts __quality of life __other (please explain)
 

o a. Have you noticed anything on SJCA or in the surroljPding area that would give you concerns about the SJCA 
activities affecting the environment? __ Yes _v_ INo 

b. If yes, what concerns you? _ 

~ a. Are you aware of the SJCA Environmental Restoration Program? vYes __ No 
b. If yes, what is your understanding of the program? _ 

CD a. How do you get your daily news? Check All That Apply 

The Virginian-Pilot newspaper V-

Other newspaper (which one?) 

Television (which station?) V 
Radio (which station? V 
Website (which site?) V 

Other (please describe) 

I don't follow daily news. 

b. How do you currently receive information about environmental issues at SJCA? Check All That Apply 

The Virginian-Pilot newspaper
 

Other newspaper (which one?)
 

Television (which station?)
 

Radio (which station?)
 

Website (which site?)
 

Restoration Advisory Board meetings
 

Community meetings/open house
 

Direct mailings
 

Other (please describe)
 

I don't receive any information about environmental issues at SJCA.
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Have you ever seen newspaper announcements forJlublic meetings concerning the SJCA 
Environmental Restoration Program? Yes v' No 

- - ~ 

a. Do you know about the SJCA Restoration Advisory Board (RAB)? _Yes _ No 
The purpose ofthe RAB is to facilitate public participation in Environmental Restoration Program activities where local 
communities express interest in such activities. I. 
b. If yes, how many meetings have you attended? __ none __ 1-2 __ 2-5 __ >5 
c. If no, why not? __lack of child care __bad time __location Vloo busy __other 

Note: If you would like to receive information on when and where the SJCA RAB meetings will be held please contact the Navy 
Public Affairs officer at 757-396-9550 or e-mail steohen.miIner@navy.m·' 

• a. Are you aware of the SJCA information repository at the Major Hillard Branch Library in Chesapeake? _ Yes V No 
b. If yes, have you made use of this resource? Yes __ No 
c. Do you feel this is aconvenient location? V Yes __ No
 
d.lf no, where would you prefer it to be? _
 

49 a. Would you be interested in receiving information about the status of environmental cleanup at the base? V"Yes _ No 

b. If yes, how frequentlYVwould you like to receive that information? 
_quarterly_annually_Other: _ 

c. How w90ld you like to receive that information? 
_V_ rnewsletters __ newspaper articles radio announcements 

----rpublic access TV announcements Vemail messages SJCA tours 
_V_website _ other (please explain) _ 

o a. How many times have you had contact with government officials (Le, Navy, EPA, VDEQ, etc.) about the 
environmental cleanup program at SJCA? Vnone __ 1-5 __ >5 _ 

b. How would you rate these officials' responsiveness to your concerns?
 
_Excellent _Satisfactory _Poor (If poor, please explain.) _
 

a. Do you believe the public has confidence in the ability of the Navy and its contractors to investigate and clean up 
the former waste disposal sites at the base? __ Yes V No 

b. Why or Why Not? L,rJ5 I+cJTOt\') Jrse.w5 6'c ~""1 CD" ~ -~'" [JttD fMJJ/ ~. 

CD a. Are there individuals or organizations in the community that tend to take a lead on issues of community concern? 
v-Ye;s _ No (If yes, please identify.) _ 

b. Can you recommend others you think we should interview? 
Name: Name: _ 

Phone: Phone: 



;:!I,~~ __ 
~ <~ 

2009 Comm~~.if]
 
.-:b_~ 

~ a. Were.)'ou aware that discarded military munitions items have been found at SJCA and removed? 
_V_Yes _No 

b. If yes, how did you become aware? v:::: 
_newspaper _TV/radio _word of mouth _Other (please explain) _ 

c. How concerned are yo~t discarded military munitions?
 
__very __somewhat __not very __not at all __not sure
 

ARecord of Decision for Site 4- Landfill Dwas finalized in 2004 outlining the selected environmental cleanup strategy (Remedi­
al Action), which consisted of soil cover, removal of wetland debris, removal of the eastem drainage ditch, and land use controls. 
The construction activities to implement this remedial action were conducted from March to October 2005. To ensure that the soil 
cover and land use controls will continue to be effective, visual inspections are conducted each year. The Remedial Action for 
Site 4 was selected based on findings contained in documents that are part of the Administrative Record for SJCA. 

~ a. Were yJKfaware of this Remedial Action that occurred at Site 4 - Landfill O? 
_V_ YYees _ No 

b. If yes, how did you become aware? ~ ~ \, 
_newspaper _TV/radio _word of mouth _Other (please explain) rJ €.4 j C I\J 

c. Are you aware of any community concerns regarding Site 4, the activities conducted at
 
the site in the past, or the Remedial Action? If so, please give details. _
 

d.	 Do you feel well informed about the environmental activities and progress at Site 4• Landfill O?
 
__very ~mewhat __not very __not at all __not sure
 

e.	 Do you feel that the remedy selected for this site will protect human health and the environment?
 
__very __somewhat V;;-ot very __not at all __not sure
 

Why or why not? Ltt<...I~ 0 ~ «:..~CS"":'L~ -< I+~ mud
 
e...x-re"J\ II .s'-'- oN ~ J 1\..... b 6L .1 L~I"
 

OPlease use the back of this survey to provide any additional commants about the environmental cleanup at SJCA. 

THANK YOU for taking the time to complete this survey! This information will be used to promote and enhance 
relationships between SJCA and the community. 
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F i n a l  T E C H N I C A L  M E M O R A N D U M  

Site 4 Voluntary Groundwater Performance 
Monitoring Report Addendum, St. Juliens Creek 
Annex, Chesapeake, Virginia 
PREPARED FOR: SJCA Tier I Partnering Team 
PREPARED BY: CH2M HILL 
DATE: March 4, 2010 

1 Introduction 
This memorandum summarizes the field activities, analytical results, and data evaluation of 
the additional voluntary groundwater performance monitoring conducted in August 2009 at 
Site 4 – Landfill D, St. Juliens Creek Annex (SJCA), Chesapeake, Virginia. Additional 
groundwater monitoring was conducted in order to further evaluate site conditions in 
association with the Five-Year Review conducted for the site. 

This memorandum was prepared under the United States Navy, Naval Facilities 
Engineering Command (NAVFAC) Mid-Atlantic, Comprehensive Long-term 
Environmental Action Navy (CLEAN) 3, Contract N62470-05-D-3052, Contract Task Order 
0129.  

2 Site Description and Background 
Site 4 is an approximately 8.3-acre landfill in the northeastern portion of SJCA located at the 
confluence of Blows Creek and the Southern Branch of the Elizabeth River (Figure 1). The 
site is located in an area of dredge fill material that reportedly originated from Blows Creek 
and the Southern Branch of the Elizabeth River. Grass-lined drainage ditches are located 
along the eastern and western sides of Site 4 and transport surficial runoff from the area to 
the adjacent wetland area and Blows Creek. The adjacent wetland area was incorporated 
into a separate investigation of the Blows Creek watershed and is not part of Site 4. 

Waste disposed at Site 4 included primarily trash and wet garbage from 1961 to 1976, 
followed by disposal of inert construction material until 1981. The total volume of waste 
disposed at the site is estimated at 56,000 cubic yards. Within the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) process, Site 4 is 
currently in the Response Complete phase and is maintained as a controlled closed landfill 
with a vegetated soil cover.  

Several investigations, including the Remedial Investigation (RI) (CH2M HILL, 2003), have 
been conducted in order to characterize the nature and extent of contamination at the site. 
The RI human health and ecological risk assessments concluded that there was potential 
unacceptable risk to human and ecological receptors from exposure to waste and chemicals 
of concern in soil (inorganics and polycyclic aromatic hydrocarbons) and mercury in the 
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SITE 4 VOLUNTARY GROUNDWATER PERFORMANCE MONITORING REPORT ADDENDUM, ST. JULIENS CREEK ANNEX, CHESAPEAKE, VIRGINIA 

eastern drainage ditch. Because surface water is transient and the upland ditches provide 
minimal ecological habitat, there was no significant risk to human health and the 
environment identified from direct exposure to surface water. No human health risk drivers 
were identified for the shallow Columbia aquifer groundwater. Although human health risk 
drivers (primarily inorganics) were identified for the deeper Yorktown aquifer, the SJCA 
Tier 1 Project Management Team determined the risks to be acceptable based on the 
concentrations of chemicals, the risks identified associated with these chemicals, and the 
nature of the groundwater flow conditions. Based on the RI results, a Feasibility Study 
(CH2M HILL, 2004a) was conducted to evaluate remedial alternatives to mitigate risks from 
Site 4 and eliminate concern for continued or future transport of potential contaminants to 
Blows Creek via the site drainage ditches.  

The Selected Remedy for Site 4 identified in the Proposed Remedial Action Plan 
(CH2M HILL, 2004b) and Record of Decision (ROD) (CH2M HILL, 2004c) was a soil cover 
over the landfill with removal of adjacent wetland debris, removal of the eastern drainage 
ditch sediment, and land use controls (LUCs). A minor modification to the ROD to address 
extension of the soil cover to the west and compensatory mitigation for permanent wetland 
impacts was documented in a Technical Memorandum (CH2M HILL, 2006). The Remedial 
Action was conducted from March through October 2005 and documented in the Remedial 
Action Construction Report (NAVFAC, 2006). 

Quarterly voluntary groundwater performance monitoring was conducted between 
November 2006 through August 2008, based on the consensus of the SJCA Installation 
Restoration (IR) Partnering Team, which includes representatives of the Navy, U.S. 
Environmental Protection Agency (USEPA), and Virginia Department of Environmental 
Quality. The team agreed to conduct the post-ROD groundwater monitoring at Site 4 to 
evaluate the site’s impact on groundwater quality and the potential for future releases to 
pose unacceptable risk. Concentrations of total and dissolved arsenic, cadmium, iron, lead, 
and thallium in groundwater collected from upgradient and downgradient wells at Site 4 
were evaluated as part of the voluntary groundwater performance monitoring. Although no 
increasing trends of concentrations were evident, the most recent (2006 to 2008) arsenic 
concentrations detected at SJS04-MW04S were somewhat greater than the historical (1997 
and 1999) concentrations (CH2M HILL, 2009a). Therefore, the SJCA Tier 1 Partnering Project 
Management Team elected to conduct additional voluntary groundwater monitoring to 
further evaluate the site conditions. 

3 Field Investigation Activities 
The field activities described below were conducted in accordance with the Final Site 4 
Voluntary Groundwater Performance Monitoring Plan Addendum, St. Juliens Creek Annex, 
Chesapeake, Virginia (CH2M HILL, 2009b). 

3.1 Groundwater Sampling 
Groundwater samples were collected from four existing shallow (Columbia aquifer) 
monitoring wells: SJS04-MW01S, MW03S, MW04S, and MW05S (Figure 2). Prior to sample 
collection, depth to groundwater was measured and recorded at each monitoring well 
(Table 1). Groundwater at Site 4 generally flows southeast towards the Southern Branch of 
the Elizabeth River as shown on Figure 2. 

2 



 

 

 

 

 
 

 

 

 

 

SITE 4 VOLUNTARY GROUNDWATER PERFORMANCE MONITORING REPORT ADDENDUM, ST. JULIENS CREEK ANNEX, CHESAPEAKE, VIRGINIA 

Groundwater samples were collected using a peristaltic pump following a low-flow 
sampling protocol (USEPA, 1996). All samples were collected by placing the sample tubing 
intake in the middle of the screened interval. Water quality parameters (dissolved oxygen 
[DO], oxidation reduction potential (ORP), pH, temperature, conductivity, turbidity, and 
salinity) were field-measured with a Horiba U-22 and flow-through cell to confirm aquifer 
stability prior to sample collection and recorded in the field notebook. The field notes are 
provided in Attachment A. Additionally, Chemets DO field test kits were used to obtain 
more accurate DO measurements than those collected from a Horiba U-22 at all monitoring 
wells. The aquifer was considered stable after at least one well volume was purged and 
water quality readings collected 5 minutes apart were stabilized to within 10 percent of one 
another, with the exception of turbidity, which was reduced to the extent practical. If all 
water quality parameters did not stabilize, at least one well volume was purged prior to 
sample collection in order to ensure a sample representative of the aquifer was collected. 
The water quality parameters at the time of sample collection are noted in Table 2. 

The groundwater samples were collected into laboratory-prepared sample containers, 
submitted to an offsite laboratory, and analyzed for total and dissolved arsenic. Appropriate 
quality assurance (QA) and quality control (QC) samples were collected in accordance with 
Navy CLEAN and CH2M HILL protocols, including duplicates, equipment blanks, field 
blanks, and matrix spike and matrix spike duplicates. The QA/QC data collected are 
provided in Attachment B. 

3.2 Investigative-Derived Waste Management 
Investigation-derived waste (IDW) generated during the groundwater sampling consisted 
of purge water. IDW was containerized in an approved 55-gallon drum, stored on 
secondary containment at the approved IDW staging location located at IR Site 2, and 
properly labeled. The IDW was disposed of as nonhazardous aqueous waste based on 
previous groundwater monitoring results. 

4 Data Management 
Data management and tracking, from the time of field collection to receipt of validated 
electronic analytical results, is of primary importance and reflects the overall quality of 
analytical results. Field samples and their corresponding analytical tests were recorded on 
chain-of-custody forms, which were submitted with the samples to the laboratory. Chain-of­
custody entries were checked against the site-specific project instructions and work plans to 
verify that all designated field samples were collected and submitted for the appropriate 
analysis. Upon receipt of the samples by the laboratories, a comparison to the field 
information to verify that each sample was analyzed for the correct parameters and 
appropriate QA/QC samples were collected was performed.  

Analytical data reports, in hardcopy and electronic format were submitted to Navy­
approved third-party data validators. The procedures in the Region III Modifications to 
Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analysis (USEPA, 
1993) were used for validation. The data validation summary is provided in Attachment C. 
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SITE 4 VOLUNTARY GROUNDWATER PERFORMANCE MONITORING REPORT ADDENDUM, ST. JULIENS CREEK ANNEX, CHESAPEAKE, VIRGINIA 

Data Validation Qualifiers 
The data validation qualifiers, or flags, used for the data are the following: 

•	 A “B” flag by the data validator indicates that the analytes have also been detected in a 
field, equipment, or trip blank, or in a laboratory QA/QC sample. 

•	 A “J” flag indicates that the analyte is present but the value is estimated. 

•	 A “U” flag indicates that the analyte was not detected and the associated value indicates 
the approximate sample concentration necessary to be detected. 

Laboratory and Sample Blank Contamination 
In some instances, constituents detected in samples may have been introduced during field 
sampling, transportation to the analytical laboratory, or during laboratory procedures. A 
variety of blank samples were analyzed and used in the QA/QC process to determine which 
of the constituents may or may not be attributed to the field sample. 

Typically, a field blank is collected to account for ambient conditions during sample 
collection. An equipment/rinsate blank is collected to determine if the equipment used to 
collect the samples (for example, tubing) was adequately clean. Additionally, the laboratory 
analyzes a method blank in each batch of 20 samples to verify instrument cleanliness and 
function. 

When blank samples are found to contain common laboratory contaminants, each of the 
aqueous field samples associated with that blank that contain up to 10 times the 
concentrations in the blanks are qualified during data validation with a “B” for that 
compound. A “B” qualifier means that the compound may not be attributed to the site at that 
sample location. When a sampling or laboratory blank contains contaminants other than the 
common laboratory contaminants, each of the aqueous field samples associated with that 
blank that contain up to five times the concentrations is qualified during data validation with 
a “B” for that compound. 

5 Data Results and Evaluation 
5.1 Data Results 
Total and dissolved arsenic were detected in the shallow groundwater at monitoring well 
SJS04-MW04S, located on the eastern perimeter of the landfill, along Patrol Road (Table 3). 
To identify constituents present in groundwater reflective of a potential site related release,  
inorganics detected in shallow groundwater were compared to the shallow groundwater 
background 95 percent upper tolerance levels (UTLs) established for SJCA to determine if 
they could be CERCLA-site related or were more likely naturally occurring. The findings of 
the facility-wide background groundwater investigation were presented in the Final 
Background Investigation Report Addendum for Groundwater (CH2M HILL, 2004d). The arsenic 
concentrations detected in SJS04-MW04S exceeded the corresponding background UTL and 
maximum contaminant level (MCL) (Figure 3). The total and dissolved arsenic 
concentrations from the voluntary groundwater performance monitoring are graphically 
presented in Figure 4 and Figure 5, respectively. 
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Inorganic concentrations in this downgradient well are likely influenced by the migration of 
groundwater under reducing conditions (typical in the vicinity of landfills) into this area. 
The ORP level in this well was -27 and is lower than the ORP level in the upgradient well. 
Since downgradient groundwater is under more reducing conditions, inorganics such as 
arsenic are more soluble and present at higher concentrations in the dissolved matrix. 

5.2 Data Evaluation 
A nonparametric analysis of variance (ANOVA) comparison of all the voluntary 
groundwater performance monitoring arsenic data collected to date was performed to 
determine whether arsenic concentrations in the downgradient monitoring wells (SJS04-
MW03S, -MW04S, and -MW05S) statistically exceed concentrations in the upgradient 
monitoring well (SJS04-MW01S) (USEPA, 1992). Specifically, the Kruskal-Wallis test was 
used for the comparison. This approach tests for average (central tendency) shifts in 
downgradient concentrations above upgradient. 

The calculated probabilities from the initial ANOVA step were compared with a 
significance level of 0.05. When the probability is below this level, a significant difference 
between the central tendencies of the well groups is suggested. This comparison only 
indicates significant differences between one or more well groups, but does not identify 
which well or well group has higher concentrations. Therefore, for any instance in which a 
significant difference was seen, a post hoc test (multiple comparison test) was employed to 
determine which downgradient well concentrations, if any, exceed the upgradient well 
concentrations. The results of these tests are shown in Table 4. The total and dissolved 
arsenic concentrations from downgradient monitoring well SJS04-MW04S significantly 
exceeded upgradient concentrations. 

Because there were downgradient concentrations that statistically exceeded upgradient 
concentrations, a time trend analysis was used to determine whether concentrations have 
increased or decreased over time for each well. The nonparametric Mann-Kendall test was 
used for this time trend analysis. This is a nonparametric method, so there are no 
distributional assumptions, missing data values (non-detects) are easily handled (Proxy 
values of one-half of the reporting limit were substituted for non-detects), and irregularly 
spaced sampling intervals are permitted. The RI data (collected between 1997 through 1999) 
and voluntary groundwater performance monitoring data (2006 through 2009) were 
included in the time trend analysis with the exception of the analysis performed for 
monitoring well SJS04-MW05S, which was installed after the RI. Therefore, the analysis for 
monitoring well SJS04-MW05S was performed using only the voluntary groundwater 
performance monitoring data. 

The results of the Mann-Kendall test for intrawell time trends in the groundwater data are 
shown in Table 5. The calculated probability for the test represents the probability that any 
observed trend would occur purely by chance (given the variability and sample size of the 
data set). A significance level of 0.05 was used for comparisons with this probability and the 
resulting decision is reported. This could be a significantly increasing or decreasing trend or 
no significant change. 

Applying the Mann-Kendall test to the 12 RI and voluntary groundwater performance 
monitoring data events for monitoring wells SJS04-MW01S, -MW03S, and -MW04S resulted 
in two cases in which a significant trend was demonstrated. These significant trends 
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consisted of a significantly decreasing trend of dissolved arsenic and total arsenic at the 
upgradient monitoring well SJS04-MW01S. It should be noted that these two cases of 
significant differences contained only three dissolved arsenic detections and two total 
arsenic detections; and thus, these trend evaluations were heavily influenced by non-detect 
proxies. No significant increasing or decreasing trends were identified for SJS04-MW03S 
and -MW04S. 

Applying the Mann-Kendall test to the nine quarterly voluntary groundwater performance 
monitoring events for monitoring well SJS04-MW05S revealed no significant trend for total 
arsenic, but a significantly increasing trend for dissolved arsenic. For dissolved arsenic, 
however, the most recent result was 7.5 µg/L and “B” qualified. Therefore, the result is 
considered a non-detect due to blank contamination and thus the proxy value (one half of 
7.5) had an influence on the trend conclusion (since no significant trend was concluded prior 
to the acquisition of the last result). Additionally, concentrations detected at SJS04-MW05S 
did not exceed background values or the MCL. 

The three cases in which significant trends were identified through the Mann-Kendall test, 
along with the time series patterns for each of the wells, can be observed visually in the time 
plots presented as Figure 6. For the two cases of significant decreasing trends via the Mann-
Kendall tests (all in upgradient monitoring well SJS04-MW01S), the plots suggest that the 
detected concentrations do not verify a decreasing trend, but instead that the nondetect 
proxies largely influenced the conclusions. For the one significantly increasing trend 
(dissolved arsenic at SJS04-MW05S), the plot reveals that the latest result was a nondetect 
and the proxy value for that nondetect is influential in that trend conclusion. Therefore, the 
results of the Mann-Kendall test and a visual inspection of the plots indicate that the arsenic 
concentrations in these monitoring wells do not exhibit a significant temporal trend. 

6 Recommendations 
Concentrations of total and dissolved arsenic were evaluated in upgradient and 
downgradient wells. Although total and dissolved arsenic concentrations were identified to 
be present in one downgradient monitoring well (SJS04-MW04S) that statistically exceed 
concentrations in the upgradient monitoring well, the results of the time trend analysis 
indicate that concentrations in this well are steady over time. Additionally, although the 
results of the time trend analysis indicated a significant increase of dissolved arsenic 
concentration in downgradient monitoring well SJS04-MW05S; all arsenic concentrations are 
below the MCL and the trend was heavily influenced by nondetect proxy values. However, 
because the most recent (2006 to 2009) arsenic concentrations detected at SJS04-MW04S are 
somewhat greater than the historical (1997 and 1999) concentrations it is recommended 
groundwater monitoring for arsenic be conducted prior to the next Five-Year Review.  The 
site conditions, trends, and path forward will then be re-evaluated in light of the pending 
Tier II Guidance on Pre-Regulated Landfill Monitoring Management for Federal CERCLA 
Sites.. Additionally, yearly inspections will continue to be conducted to confirm the soil 
cover is adequately maintained and LUCs will continue to be enforced.  
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Table 1
 

Groundwater Elevations
 

Site 4 Voluntary Groundwater Performance Monitoring Report Addendum
 

St. Juliens Creek Annex
 

Chesapeake, Virginia
 

Monitoring Well 

Top of PVC 
Elevation (ft 

amsl) 

Nov-06 Feb-07 May-07 Aug-07 Nov-07 Feb-08 May-08 Aug-08 Aug-09 

Depth to 
Water (ft) 

Water 
Elevation 
(ft amsl) 

Depth to 
Water (ft) 

Water 
Elevation 
(ft amsl) 

Depth to 
Water (ft) 

Water 
Elevation 
(ft amsl) 

Depth to 
Water (ft) 

Water 
Elevation 
(ft amsl) 

Depth to 
Water (ft) 

Water 
Elevation 
(ft amsl) 

Depth to 
Water (ft) 

Water 
Elevation 
(ft amsl) 

Depth to 
Water (ft) 

Water 
Elevation 
(ft amsl) 

Depth to 
Water (ft) 

Water 
Elevation 
(ft amsl) 

Depth to 
Water (ft) 

Water 
Elevation 
(ft amsl) 

SJS04-MW01S 13.02 2.66 10.36 2.68 10.34 12.08 0.94 4.5 8.52 6.75 6.27 2.76 10.26 2.82 10.2 6.15 6.87 4.29 8.73 
SJS04-MW03S 6.67 4.44 2.23 4.35 2.32 5.38 1.29 4.25 2.42 4.95 1.72 3.87 2.8 4.0 2.7 6.1 0.57 4.15 2.52 
SJS04-MW04S 8.60 4.36 4.24 4.74 3.86 5.5 3.10 5.3 3.30 5.83 2.77 4.1 4.50 4.4 4.20 5.9 2.70 4.71 3.89 
SJS04-MW05S 6.21 2.41 3.8 2.6 3.61 3.2 3.01 3.01 3.2 3.45 2.76 2.81 3.4 2.72 3.49 3.6 2.61 3.1 3.11 

Notes: 
amsl - above mean sea level 
ft - feet 
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Table 2 
 

Groundwater Quality Parameters
 

Site 4 Voluntary Groundwater Performance Monitoring Report Addendum 
 

St. Juliens Creek Annex 
 

Chesapeake, Virginia 
 

Station ID SJS04-MW01S SJS04-MW03S 
Sample Date 11/28/06 02/28/07 05/29/07 08/28/07 11/20/07 02/19/08 05/29/08 08/21/08 08/24/09 11/28/06 02/28/07 05/29/07 08/28/07 11/20/07 02/19/08 05/29/08 08/21/08 08/24/09 

Parameters 
Dissolved Oxygen (ppm) 0.4 1.0 4.0 4.0 1.0 1.0 0.3 1.0 1.0a 1.0 4.0 0.8 0.0 2.0 1.0 1.0 1.0 1.0a 

Oxidation Reduction Potential (mV) 140 195 126 272 -12 373 2.67 128 173 -32 146 -129 -150 -135 131 264 -165 -292 
pH 5.14 5.36 6.9 4.07 5.36 3.65 3.59 3.99 3.84 7.12 7.03 6.76 7.2 6.63 6.65 6.84 7.26 7.16 
Temperature (°C) 15.75 10.75 20.1 22.06 18.2 11.3 18.74 20.56 28.52 17.51 11.14 17.71 24.75 18.1 12.2 18.9 22.9 22.79 
Conductivity (ms/cm) 0.495 -­ 4.65 1.36 2.82 1.05 0.795 1.43 0.654 3.82 1.85 2.7 2.09 15.9 1.66 1.45 2.49 3.33 
Turbidity (NTU) 45.9 31.2 41.9 252 0.0 0.0 50.1 315 21.6 45.8 5.9 55.9 171 0.0 0.0 36.8 0.0 66.6 
Salinity (%) 0.02 4.0 0.24 0.06 0.1 0.05 0.0 0.1 0 0.2 0.1 0.13 0.2 0.9 0.08 0.1 0.1 0.2 

Notes: 
a Dissolved Oxygen measured using 
Chemets Test Kits 
bHoriba was malfunctioning during 
measurement of conductivity and salinity 
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Table 2 
 

Groundwater Quality Parameters
 

Site 4 Voluntary Groundwater Performance Monitoring Report Addendum 
 

St. Juliens Creek Annex 
 

Chesapeake, Virginia 
 

Station ID SJS04-MW04S SJS04-MW05S 
Sample Date 11/28/06 02/28/07 05/29/07 08/28/07 11/20/07 02/19/08 05/29/08 08/21/08 08/24/09 11/28/06 02/28/07 05/29/07 08/28/07 11/20/07 02/19/08 05/29/08 08/21/08 08/24/09 

Parameters 
Dissolved Oxygen (ppm) 5.08a 2.0 0.6 1.5 0.35a 1.0 1.0 1.0 2.0a 4.78a 1.0 1.5 4.5 1.0 1.0 1.5 1.0 1.0a 

Oxidation Reduction Potential (mV) -155 -134 -158 -176 -119 -154 -134 -129 -27 -182 -128 -163 -185 -142 -138 -143 -183 -174 
pH 7.15 6.92 6.7 7.07 6.71 6.7 6.87 7.27 6.78 7.47 6.93 6.81 7.21 6.79 6.79 6.89 7.55 7.14 
Temperature (°C) 17.16 12.8 19.59 25.02 19 13.21 18.99 23.39 26.49 15.92 10.79 21.08 21.84 17.3 12.42 16.24 21.21 24.9 
Conductivity (ms/cm) 2.43 30.6b 2.1 2.38 4.64 1.98 2.0 2.12 0 10.2 -­ 12.2 13.8 11.2 4.95 12 18.9 27.5 
Turbidity (NTU) 20.6 15 87.1 78.3 11.1 1.6 34.4 137 127 123 166 49.4 527 30.6 8.8 105 274 130 
Salinity (%) 0.12 1.9b 

0.1 0.12 0.2 0.09 0.1 0.1 0 0.56 4.0 0.69 0.69 0.6 0.25 0.7 1.2 1.7 

Notes: 
a Dissolved Oxygen measured using 
Chemets Test Kits 
bHoriba was malfunctioning during 
measurement of conductivity and salinity 
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Table 3 Table 3 
Groundwater Arsenic Detections and Exceedances of Screening Criteria 
 

Site 4 Voluntary Groundwater Performance Monitoring Report Addendum 
 

St. Juliens Creek Annex
 

Chesapeake, Virginia
 

Station ID SJS04-MW01S 
Sample ID 

MCL-
Groundwater 

SJCA 95% UTL 
Groundwater SJS04-GW1S-001 SJS04-GW1S-002 SJS04-GW1S-003 SJS04-MW01S-06D SJS04-MW01S-07A* SJS04-MW01S-07B SJS04-MW01S-07C SJS04-MW01S-07D SJS04-MW01S-08A SJS04-MW01S-08B SJS04-MW01S-08C SJS04-MW01S-09C 

Sample Date 07/21/97 11/03/97 05/18/99 11/28/06 02/28/07 05/29/07 08/28/07 11/20/07 02/19/08 05/29/08 08/21/08 08/24/09 

Chemical Name 

Total Metals (UG/L) 
Arsenic 10 8 3 U 3.2 U 2 U 2 B 1 U 1.2 1 UJ 0.7 B 1 U 0.3 B 0.61 J 1.5 B 

Dissolved Metals (UG/L) 
Arsenic 10 2.4 3 U 3.2 U 2 U 1.9 B 1 U 1.2 1 UJ 0.78 B 0.3 J 1 U 0.67 J 1.8 B 

Notes: 
* A duplicate sample was collected at this location; the most 
conservative result is shown. 
Bold Blue font represents MCL exceedance 
Shaded cells represent SJCA 95% UTL exceedance 
B - Analyte not detected above the level reported in blanks 
J - Reported value is estimated 
U - Analyte not detected 
UG/L - micrograms per liter 
UTL - Upper Tolerance Limit 
MCL - Maximum Contaminant Level 
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Table 3 Table 3 
Groundwater Arsenic Detections and Exceedances of Screening Criteria 
 

Site 4 Voluntary Groundwater Performance Monitoring Report Addendum 
 

St. Juliens Creek Annex
 

Chesapeake, Virginia
 

Station ID SJS04-MW03S 
Sample ID 

MCL-
Groundwater 

SJCA 95% UTL 
Groundwater SJS04-GW3S-001 SJS04-GW3S-002 SJS04-GW3S-003 SJS04-MW03S-06D SJS04-MW03S-07A SJS04-MW03S-07B SJS04-MW03S-07C* SJS04-MW03S-07D SJS04-MW03S-08A* SJS04-MW03S-08B* SJS04-MW03S-08C* SJS04-MW03S-09C 

Sample Date 07/21/97 11/03/97 05/18/99 11/28/06 02/28/07 05/29/07 08/28/07 11/20/07 02/19/08 05/29/08 08/21/08 08/24/09 

Chemical Name 

Total Metals (UG/L) 
Arsenic 10 8 3 U 3.2 U 2.30 J 1.9 B 0.63 J 1.3 1.7 2.8 B 0.96 J 0.65 J 1.2 J 1.7 B 

Dissolved Metals (UG/L) 
Arsenic 10 2.4 3 U 3.2 U 3.5 J 1.8 B 0.51 J 1 1.9 1.8 B 0.78 J 0.5 J 1.5 J 1.6 B 

Notes: 
* A duplicate sample was collected at this location; the most 
conservative result is shown. 
Bold Blue font represents MCL exceedance 
Shaded cells represent SJCA 95% UTL exceedance 
B - Analyte not detected above the level reported in blanks 
J - Reported value is estimated 
U - Analyte not detected 
UG/L - micrograms per liter 
UTL - Upper Tolerance Limit 
MCL - Maximum Contaminant Level 
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Table 3 Table 3 
Groundwater Arsenic Detections and Exceedances of Screening Criteria 
 

Site 4 Voluntary Groundwater Performance Monitoring Report Addendum 
 

St. Juliens Creek Annex
 

Chesapeake, Virginia
 

Station ID SJS04-MW04S 
Sample ID 

MCL-
Groundwater 

SJCA 95% UTL 
Groundwater SJS04-GW4S-001 SJS04-GW4S-002 SJS04-GW4S-003 SJS04-MW04S-06D* SJS04-MW04S-07A SJS04-MW04S-07B* SJS04-MW04S-07C SJS04-MW04S-07D* SJS04-MW04S-08A SJS04-MW04S-08B SJS04-MW04S-08C SJS04-MW04S-09C* 

Sample Date 07/21/97 11/04/97 05/18/99 11/27/06 02/28/07 05/29/07 08/28/07 11/20/07 02/19/08 05/29/08 08/21/08 08/24/09 

Chemical Name 

Total Metals (UG/L) 
Arsenic 10 8 9.2 J 11 9.5 J 37.4 18.9 35 38.8 32.9 7.2 6.1 22.1 21.8 J 

Dissolved Metals (UG/L) 
Arsenic 10 2.4 7 J 5.5 J 7.90 B 35.9 18.4 31.9 49 29.7 6.4 12.3 24.4 21.7 

Notes: 
* A duplicate sample was collected at this location; the most 
conservative result is shown. 
Bold Blue font represents MCL exceedance 
Shaded cells represent SJCA 95% UTL exceedance 
B - Analyte not detected above the level reported in blanks 
J - Reported value is estimated 
U - Analyte not detected 
UG/L - micrograms per liter 
UTL - Upper Tolerance Limit 
MCL - Maximum Contaminant Level 
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Table 3 Table 3 
Groundwater Arsenic Detections and Exceedances of Screening Criteria 
 

Site 4 Voluntary Groundwater Performance Monitoring Report Addendum 
 

St. Juliens Creek Annex
 

Chesapeake, Virginia
 

Station ID SJS04-MW05S 
Sample ID 

MCL-
Groundwater 

SJCA 95% UTL 
Groundwater SJS04-MW05S-06D SJS04-MW05S-07A SJS04-MW05S-07B SJS04-MW05S-07C SJS04-MW05S-07D SJS04-MW05S-08A SJS04-MW05S-08B SJS04-MW05S-08C SJS04-MW05S-09C 

Sample Date 11/27/06 02/28/07 05/29/07 08/28/07 11/20/07 02/19/08 05/29/08 8/21/2008 8/24/2009 

Chemical Name 

Total Metals (UG/L) 
Arsenic 10 8 1.9 B 1.2 2.5 2.9 3.6 B 1.8 4.6 J 2.5 3 B 

Dissolved Metals (UG/L) 
Arsenic 10 2.4 1.8 B 1.3 2.7 2.5 2.3 B 2.1 4.9 J 3.9 7.5 B 

Notes: 
* A duplicate sample was collected at this location; the most 
conservative result is shown. 
Bold Blue font represents MCL exceedance 
Shaded cells represent SJCA 95% UTL exceedance 
B - Analyte not detected above the level reported in blanks 
J - Reported value is estimated 
U - Analyte not detected 
UG/L - micrograms per liter 
UTL - Upper Tolerance Limit 
MCL - Maximum Contaminant Level 
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Table 4
 
Kruskal Wallis (Nonparametric) ANOVA Comparison
 

Site 4 Voluntary Groundwater Performance Monitoring Report Addendum
 
St Juliens Creek Annex
 
Chesapeake, Virginia
 

Chemical Class Constituent Calculated 
Probability Decision Specific Wells Exceeding 

Upgradient Concentrations

 Dissolved Inorganics  Arsenic 0.000  Significant Difference MW04S
 Total Inorganics  Arsenic 0.000 Significant Difference MW04S 

Page 1 of 1 



Table 5
 
Mann-Kendall Trend Evaluation
 

Site 4 Volunatry Groundwater Performance Monitoring Report Addendum
 
St. Juliens Creek Annex
 

Chesapeake, Virginia
 

Chemical Class Well  Parameter Calculated 
Probability  Decision Number of 

Detects 
Number of 
Samples 

Percent 
Detects 

Dissolved Inorganics  MW01S Arsenic 0.026  Significantly Decreasing 3 12 25 
Dissolved Inorganics  MW03S Arsenic 0.151  No Significant Change 7 12 58 
Dissolved Inorganics  MW04S Arsenic 0.731  No Significant Change 11 12 92 
Dissolved Inorganics  MW05S Arsenic 0.038  Significantly Increasing 6 9 67 

Total Inorganics  MW01S Arsenic 0.022  Significantly Decreasing 2 12 17 
Total Inorganics  MW03S Arsenic 0.075  No Significant Change 7 12 58 
Total Inorganics  MW04S Arsenic 0.527  No Significant Change 12 12 100 
Total Inorganics  MW05S Arsenic 0.179  No Significant Change 6 9 67 

Page 1 of 1 
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Figure 3 
Arsenic Concentrations 
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Notes: 

MCL - Maximum Contaminant Level 

UTL - Upper Tolerance Limit 

UG/L - micrograms per Liter 

Bold Blue text indicates an exceedance of the MCL 

Shaded Text indicates an exceedance of SJCA 95% UTL 

Concentrations reported in micrograms per liter (µg/L) 

B - Analyte not detected above the level reported in blanks 

J - Analyte present, value may or may not be accurate or precise 

U - Analyte not detected 

SJS04-MW01S 

Total Arsenic 2 B 1 U 1.2 1 UJ 0.7 B 1 U 0.3 B 0.61 J 1.5 B 

Dissolved Arsenic 1.9 B 1 U 1.2 1 UJ 0.78 B 0.3 J 1 U 0.67 J 1.8 B 

Aug-09 Nov-07 Feb-08 May-08 Nov-06 Feb-07 May-07 Aug-07 Aug-08 

SJS04-MW04S 

Total Arsenic 37.4 18.9 35 38.8 32.9 7.2 6.1 22.1 21.8 J 

Dissolved Arsenic 35.9 18.4 31.9 49 29.7 6.4 12.3 24.4 21.7 

Nov-07 Nov-06 Feb-07 May-07 Aug-07 Aug-09 Feb-08 May-08 Aug-08 

SJS04-MW03S 

Total Arsenic 1.9 B 0.63 J 1.3 1.7 2.8 B 0.96 J 0.65 J 1.2 J 1.7 B 

Dissolved Arsenic 1.8 B 0.51 J 1 1.9 1.8 B 0.78 J 0.5 J 1.5 J 2.6 B 

May-08 Feb-08 Nov-07 Aug-08 Nov-06 Aug-09 May-07 Aug-07 Feb-07 

SJS04-MW05S 

Total Arsenic 1.9 B 1.2 2.5 2.9 3.6 B 1.8 4.6 J 2.5 3 B 

Dissolved Arsenic 1.8 B 1.3 2.7 2.5 2.3 B 2.1 4.9 J 3.9 7.5 B 

Nov-06 Feb-07 Aug-09 Aug-08 May-08 Feb-08 May-07 Aug-07 Nov-07 
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MCL -
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Figure 5 


Site 4 Voluntarry Groundwater Performance Moonitoring Report Addendum 
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Figure 6: Time Plots of Arsenic Concentrations 
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Attachment B 
Analytical Results 



Table B-1 Table B-1 
Groundwater Raw Analytical Data 
 

Site 4 Voluntary Groundwater Performance Monitoring Report Addendum 
 

St. Juliens Creek Annex
 

Chesapeake, Virginia
 

Station ID SJS04-MW01S 
Sample ID SJS04-GW1S-001 SJS04-GW1S-002 SJS04-GW1S-003 SJS04-MW01S-06D SJS04-MW01S-07A SJS04-MW01SP-07A* SJS04-MW01S-07B SJS04-MW01S-07C SJS04-MW01S-07D SJS04-MW01S-08A SJS04-MW01S-08B SJS04-MW01S-08C SJS04-MW01S-09C 
Sample Date 07/21/97 11/03/97 05/18/99 11/28/06 02/28/07 02/28/07 05/29/07 08/28/07 11/20/07 02/19/08 05/29/08 08/21/08 08/24/09 

Chemical Name 

Total Metals (UG/L) 
Arsenic 3 U 3.2 U 2 U 2 B 1 U 1 U 1.2 1 UJ 0.7 B 1 U 0.3 B 0.61 J 1.5 B 

Dissolved Metals (UG/L) 
Arsenic 3 U 3.2 U 2 U 1.9 B 1 U 1 U 1.2 1 UJ 0.78 B 0.3 J 1 U 0.67 J 1.8 B 

Notes: 
* Indicates duplicate sample 

B - Analyte not detected above 
the level reported in blanks 

J - Analyte present, value may 
or may not be accurate or 
precise 
U - Analyte not detected 
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Table B-1 Table B-1 
Groundwater Raw Analytical Data 
 

Site 4 Voluntary Groundwater Performance Monitoring Report Addendum 
 

St. Juliens Creek Annex
 

Chesapeake, Virginia
 

Station ID SJS04-MW03S 
Sample ID SJS04-GW3S-001 SJS04-GW3S-002 SJS04-GW3S-003 SJS04-MW03S-06D SJS04-MW03S-07A SJS04-MW03S-07B SJS04-MW03S-07C SJS04-MW03SP-07C* SJS04-MW03S-07D SJS04-MW03S-08A SJS04-MW03SP-08A* SJS04-MW03S-08B SJS04-MW03SP-08B* SJS04-MW03S-08C SJS04-MW03SP-08C* SJS04-MW03S-09C 
Sample Date 07/21/97 11/03/97 05/18/99 11/28/06 02/28/07 05/29/07 08/28/07 08/28/07 11/20/07 02/19/08 02/19/08 05/29/08 05/29/08 08/21/08 08/21/08 08/24/09 

Chemical Name 

Total Metals (UG/L) 
Arsenic 3 U 3.2 U 2.30 J 1.9 B 0.63 J 1.3 1.7 1.7 2.8 B 0.96 J 0.93 J 0.59 J 0.65 J 1.2 J 1 J 1.7 B 

Dissolved Metals (UG/L) 
Arsenic 3 U 3.2 U 3.5 J 1.8 B 0.51 J 1 1.9 1.7 1.8 B 0.78 J 0.76 J 0.46 J 0.5 J 1.1 J 1.5 J 2.6 B 

Notes: 
* Indicates duplicate sample 

B - Analyte not detected above 
the level reported in blanks 

J - Analyte present, value may 
or may not be accurate or 
precise 
U - Analyte not detected 
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Table B-1 Table B-1 
Groundwater Raw Analytical Data 
 

Site 4 Voluntary Groundwater Performance Monitoring Report Addendum 
 

St. Juliens Creek Annex
 

Chesapeake, Virginia
 

Station ID SJS04-MW04S 
Sample ID SJS04-GW4S-001 SJS04-GW4S-002 SJS04-GW4S-003 SJS04-MW04S-06D SJS04-MW04SP-06D* SJS04-MW04S-07A SJS04-MW04S-07B SJS04-MW04SP-07B* SJS04-MW04S-07C SJS04-MW04S-07D SJS04-MW04SP-07D* SJS04-MW04S-08A SJS04-MW04S-08B SJS04-MW04S-08C SJS04-MW04S-09C SJS04-MW04SP-09C 
Sample Date 07/21/97 11/04/97 05/18/99 11/27/06 11/27/06 02/28/07 05/29/07 05/29/07 08/28/07 11/20/07 11/20/07 02/19/08 05/29/08 08/21/08 08/24/09 08/24/09 

Chemical Name 

Total Metals (UG/L) 
Arsenic 9.2 J 11 9.5 J 37.4 36.1 18.9 35 33.5 38.8 32.7 32.9 7.2 6.1 22.1 21.8 J 21.8 J 

Dissolved Metals (UG/L) 
Arsenic 7 J 5.5 J 7.90 B 35.9 35.2 18.4 29.5 31.9 49 29.4 29.7 6.4 12.3 24.4 20.8 21.7 

Notes: 
* Indicates duplicate sample 

B - Analyte not detected above 
the level reported in blanks 

J - Analyte present, value may 
or may not be accurate or 
precise 
U - Analyte not detected 
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Table B-1 Table B-1 
Groundwater Raw Analytical Data 
 

Site 4 Voluntary Groundwater Performance Monitoring Report Addendum 
 

St. Juliens Creek Annex
 

Chesapeake, Virginia
 

Station ID SJS04-MW05S 
Sample ID SJS04-MW05S-06D SJS04-MW05S-07A SJS04-MW05S-07B SJS04-MW05S-07C SJS04-MW05S-07D SJS04-MW05S-08A SJS04-MW05S-08B SJS04-MW05S-08C SJS04-MW05S-09C 
Sample Date 11/27/06 02/28/07 05/29/07 08/28/07 11/20/07 02/19/08 05/29/08 08/21/08 08/24/09 

Chemical Name 

Total Metals (UG/L) 
Arsenic 1.9 B 1.2 2.5 2.9 3.6 B 1.8 4.6 J 2.5 3 B 

Dissolved Metals (UG/L) 
Arsenic 1.8 B 1.3 2.7 2.5 2.3 B 2.1 4.9 J 3.9 7.5 B 

Notes: 
* Indicates duplicate sample 

B - Analyte not detected above 
the level reported in blanks 

J - Analyte present, value may 
or may not be accurate or 
precise 
U - Analyte not detected 

Page 4 of 4 



Table B-2 Table B-2 
QA/QC Raw Analytical Voluntary Groundwater Performance Monitoring Data 
 

Site 4 Voluntary Groundwater Performance Monitoring Report Addendum 
 

St. Juliens Creek Annex
 

Chesapeake, Virginia
 

Station ID STJ-QC 
Sample ID SJS04-FB112806 SJS04-EB112806 SJS04-FB022807 SJS04-EB022807 SJS04-EB052907 SJS04-FB052907 SJS04-FB082807 SJS04-EB082807 SJS04-FB112007 SJS04-EB112007 SJS04-EB021908 SJS04-FB021908 SJS04-FB052908 SJS04-EB052908 SJS04-FB082108 SJS04-EB082108 SJS04-FB082409 SJS04-EB082409 
Sample Date 11/28/06 11/28/06 02/28/07 02/28/07 05/29/07 05/29/07 08/28/07 08/28/07 11/20/07 11/20/07 02/19/08 02/19/08 05/29/08 05/29/08 08/21/08 08/21/08 08/24/09 08/24/09 

Chemical Name 

Total Metals (UG_L) 
Arsenic 0.53 0.62 J 1 U NA NA 1 U 1 U NA 0.29 U NA NA 1 U 1 U NA 1 U NA 1.5 NA 

Dissolved Metals (UG_L) 
Arsenic NA 0.5 J NA 1 U 1 U NA NA 1 U NA 0.29 U 1 U NA NA 1 U NA 1 U NA 1.8 

Notes: 

J - Analyte present, value may or 
may not be accurate or precise 

K - Analyte present, value may 
be biased high 
U - Analyte not detected 

NA - Analyte not analyzed for 
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Attachment C 
Data Validation Summary Report 



DotaQuol
 
Environmental Services, LLC 

CH2M HILL-VBO 
5700 Cleveland Street 
Suite 101 
Virginia Beach, Virginia 23462 

September 2, 2009 
SDG# SC4956, Katahdin Analytical Services 
St. Julien's Creek Site 4 

Dear Ms. Brynildsen, 

The following Data Validation report is provided as requested for the parameters noted in 
the table below for SDG #SC4956 for total and dissolved Arsenic by ICP-MS. The data 
validation was performed in accordance with the quality control requirements of the 
USEPA CLP Statements of Work ILM05.3 and the Region III Modifications to the 
Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Data Review, 
4/93, (as referred by the Region III document Innovative Approaches to Data Validation, 
6/95, for Level M3 review) as applicable. Method QC limits were applied for QC 
standards (CRr and ICSAJICSAB standards) because Region III doesn't have validation 
guidance for ILM05.3. All areas of concern are discussed in the body of the report and a 
summary of data qualifications is provided. Please note: In the body of the report the 
symbol TM is used to indicate total metals and the symbol DM is used to indicate 
dissolved metals. 

Sample ID Lab ID 
Matrix Total 

Metals 
Dissolved 

Metals 
SJS04-MW03S-09C SC4956-00 11-002 water X X 

SJS04-MW03S-09CMS SC4956-00 11-002 MS water X X 
SJS04-MW03S-09CMD SC4956-00 11-002 MD water X X 

SJS04-MW04S-09C SC4956-003/-004 water X X 
SJS04-MW04SP-09C SC4956-005/-006 water X X 
SJS04-MW05S-09C SC4956-007/-008 water X X 
SJS04-MWO 1S-09C SC4956-009/-0 10 water X X 

SJS04-FB082409 SC4956-013 water X 
SJS04-EB082409 SC4956-011l-012 water X X 

The following quality control samples were used to validate this sample delivery group 
(SDG): sample SJS04-MW04SP-09C-field duplicate of SJS04-MW04S-09C. The field 
QC blanks were SJS04-EB082409 and SJS04-FB082409. 

The samples were evaluated based on the following criteria: 

• Data Completeness * 
• Technical Holding Times * 
• ICP-MS Tune * 

5830 Arnberway Drive • St. louis, MO 63128 • 314-330-1327 • Fax 314-849-6264 
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• Initial/Continuing Calibrations * 
• CRI Standards * 
• Interference Check Sample * 
• Blanks 

• Internal Standard Recoveries * 
• Laboratory Control Samples * 
• Matrix Spike Recoveries * 
• Matrix Duplicate RPDs 

• Post Digestion Spike Recoveries * 
• Serial Dilutions * 
• Field Duplicates * 
• Identification/Quantitation * 
• Reporting Limits * 

*- Indicates that no qualifications were required based on this criteria 

Overall Evaluation of Data/Potential Usability Issues 

Specific details regarding qualification of the data are addressed in the Specific 
Evaluation section of this narrative. If an issue is not addressed there were no actions 
required based on urunet quality criteria. When more than one qualifier is associated 
with a compound/analyte the validator has chosen the qualifier that best indicates 
possible bias in the results and flagged the data accordingly. However, information 
regarding all quality control issues is provided in the body of the report and on the 
qualification summary page. Please note that the B qualifier (to indicate blank 
contamination) takes precedence over all other qualifiers except the R qualifier to 
indication unusable data. 

Major Problems 

There were no major problems in the validation of this SDG. No data required rejection. 

Minor Problems 

Issues requiring qualification of the analytical data were found in the validation of this 
SDG. A summary of these issues for each fraction is presented in the following 
paragraphs. All results qualified as estimated JIUJ or biased high, K or biased low, 
LIUL, should be considered usable but estimated. 

Total and Dissolved ICP-MS Metals 

Blank contamination was noted in the laboratory and field blanks associated with the 
samples in this batch. Qualifications were added to the data. Specific information is 
provided below. 

St. Julien's Creek, Site 4 
SDG SC4956 
Arsenic Only 



The matrix duplicate analyzed for the total metals fraction exhibited non-compliant 
reproducibility. The reported results were qualified as estimated 1. 

Specific Evaluation of Data 

Data Completeness 

The SDO was received complete and intact. Resubmissions were not required. 

Technical Holding Times 

According to chain of custody records, sampling was performed on 8/24/09 and samples 
were received at the laboratory 8/25/09. All sample preparation and analysis was 
performed within Region III holding time requirements. 

Blanks 

Total and Dissolved rcp Metals 

Contamination was noted in the preparation and lab blanks. Qualification was required 
based on the lab blank contamination. Contamination and sample results qualifications 
are indicated in the following tables. 

Blank ID Analvte Concentration Action Level QFlag 
PBW arsenic 0.839J ug/L 4.195 ug/L B 

SJS04-EB082409Total arsenic 1.6 ug/L 8.0 Ug!L B 
SJS04-EB082409Dissolved arsenic 1.8 ug/L 9.0 uJdL B 
SJS04-FB082409Total arsenic 1.5 ugIL 7.5 ugIL B 

Note: Per CH2MHILL, field QC blanks were not qualified due to laboratory preparation blank 
contamination. 

Sample ID analyte o Flal:1' o Code 
SJS04-MW03S-09C TM, SJS04-MW03S-09C DM, arsenic B+ up to action limit BL 
SJS04-MW05S-09C TM, SJS04-MW05S-09C DM, 
SJS04-MWO IS-09C TM, SJS04-MWO 1S-09C DM 

Matrix Duplicate 

Total and Dissolved rcp Metals 

The matrix duplicate analysis of the sample SJS04-MW03S-09C for the total metals 
fraction exhibited non-compliant reproducibility (>+/- RL) for the analyte arsenic. 
Specific action is noted in the following table. 

MD Analvtes Samples Affected +/-RL (1) o Flal:1' o Code 
SJS04-MW03S-09C TM arsenic all total field 

samples 
1.07 J/UJ MDP 

St. Julien's Creek, Site 4 
SDO SC4956 
Arsenic Only 

~ 003 



A summary of qualifications required is provided on the following page. Please do not 
hesitate to contact DataQual ES with any questions regarding this validation report. 

Sincerely, 

Jacqueline Cleveland 
Vice-President 

St. Julien's Creek, Site 4 
SDG SC4956 
Arsenic Only 



Summary of Data Qualifications 

Total and Dissolved ICP-MS Metals 

Sample ID Analvte Results QFlag Q code 
SJS04-MW03S-09C TM, SJS04-MW03S-09C DM, 
SJS04-MW05S-09C TM, SJS04-MW05S-09C DM, 
SJS04-MWO 1S-09C TM, SJS04-MWO 1S-09C DM 

arsenic + up to action limit B BL 

all total metals field samples arsemc +/- J/UJ MDP 

St. Julien's Creek, Site 4 
SDG SC4956 
Arsenic Only 
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Glossary of Qualification Flags and Abbreviations 

Qualification Flags (Q-Flags) 

U not detected above the reported sample quantitation limit 
J estimated value 
UJ reported quantitation limit is qualified as estimated 
R result is rejected; the presence or absence of the analyte caill10t be verified 
D result value is based on dilution analysis result 
NJ analyte has been tentatively identified, estimated value 
L analyte present, biased low 
UL not detected, quantitation limit is probably higher 
K analyte present, biased high 
Q estimated dioxin/furan concentration 
I interferences present which may cause the results to be biased high 

Method Blank Qualification Flags (Q-Flags) 

NA	 The sample result for the blank contaminant is greater than the sample RL 
and is greater than 5X the blank value. The sample result for the blank 
contaminant is not qualified with any blank qualifiers. 

B	 The sample result for the blank contaminant is less than or greater than the 
sample RL and is less than 5X the blank value. The sample result for the 
blank contaminant is qualified as B at the compound value reported. 

General Abbreviations 

IDL Instrument Detection Limit 
MDL Method Detection Limit 
RL Reporting Limit 
Q Code Qualifier Code 
+ positive result 

non-detect result 

St. Julien's Creek, Site 4 
SDO SC4956 
Arsenic Only 
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QUALIFIER CODE REFERENCE
 

IQualifier 

TN 

IDescription 

Tune 

I 

BSL 

BSH 

BD 

BRL 

EM PC 

Blank Spike/LCS - Low Recovery 

Blank SpikelLCS - High Recovery 

Blank Spike/Blank Spike Duplicate (LCS/LCSD) Precision 

Below Reporting Limit 

Estimated Possible Maximum Concentration 

ISL 

ISH 

MSL 

MSH 

MI 

MDP 

2S 

SSL 

SSH 

SD 

ICL 

lCH 

lCB 

CCL 

CCH 

LD 

HT 

PD 

2C 

LR 

BL 

Internal Standard - Low Recovery 

Internal Standard - High Recovery 

Matrix Spike and/or Matrix Spike Duplicate - Low Recovery 

Matrix Spike and/or Matrix Spike Duplicate - High Recovery 

Matrix interference obscuring the raw data 

Matrix Spike/Matrix Spike Duplicate Precision 

Second Source - Bad reproducibility between tandem detectors 

Spiked Surrogate - Low Recovery 

Spiked Surrogate - High Recovery 

Serial Dilution Reproducibility 

Initial Calibration - Low Relative Response Factors (RRF) 

Initial Calibration - High Relative Response Factors (RRF) 

Initial Calibration - Bad Linearity or Curve Function 

Continuing Calibration - Low Recovery or %Difference 

Continuing Calibration - High Recovery or %Difference 

Lab Duplicate Reproducibility 

Holding Time 

Pesticide Degradation 

Second Column - Poor Dual Column Reproducibility 

Concentration Exceeds Linear Range 

Blank Contamination- MBL. EBL. FBL. TBL 

RE Redundant Result - due to Re-analysis or Re-extraction 

DL Redundant Result - due to Dilution 

FD 

OT 

Field Duplicate 

Other - explained in data validation report 

%SOL High moisture content 

St. Julien's Creek, Site 4 
SDG SC4956 
Arsenic Only 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Katahdin Analytical Services Client Field lD: SJS04-MW03S-09C 

Matrix: WATER SDC Name: SC4956 

Percent Solids: 0.00 Lab Sample In: SC4956-00 1 

Concentration Units: uglL ----_..__..--------...._..--------------

CAS No. Analyte Concentration C Q M DF Adjusted CRQLAdjusted MDL._-_._-_. --------------_._---­

7440-38-2 ARSENIC, TOTAL 1.7 j; ~/ MS J .0 0.30 

Color Before: COLORLESS Clarity Before: CLEAR 

Color After: COLORLESS Clarity After: CLEAR Bottle lD: A 

Comments: 

FORM 1- IN Gu8 
Katahdin Analytical Services A0000003 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Katahdin Analytical Services Client Field ID: SJS04-MW03S-09C 

Matrix: WATER SDG Name: SC4956 

Percent Solids: 0.00 Lab Sample ID: SC4956-002 

Concentration Units: ugiL 

CAS No. Analyte Concentration C Q M DF Adjusted CRQLAdjusted MDL 

7440-38-2 ARSENIC, DISSOLVED 2.6 V ~L- MS 10 0.30 

Color Before: COLORLESS Clarity Before: CLEAR 

Color After: COLORLESS Clarity After: CLEAR Bottle ID: A 

Comments: 

\" .1 ,; 9 
.. v'-. '. uuFORM J- IN 

Katahdin Analytical Services A0000004 



I 

INORGANIC ANAL YSIS DATA SHEET 

Lab Name: Katahdin Analytical Services Client Field ID: SJS04-MW04S-09C
 

Matrix: WATER SDG Name: SC4956
 

Percent Solids: 0,00 Lab Sample ID: SC4956-003
 

Concentration Units: ug/L
-----,-----------------,-,-----------'--"-'-------------- ---------,--------------,--------------------

CAS No. Analyte Concentration C Q M DF Adjusted CRQLAdjusted MDL 
-74-40~38~2" ARSENIC, TOTAL-----------------------2~-=sflP\Y-- MS-----------------'-~O---------OJO 

Color Before: COLORLESS Clarity Before: CLEAR 

Color After: COLORLESS Clarity After: CLEAR Bottle ID: A 

Comments: 

FORM] - IN ~ ,010 
Katahdin Analytical Services A0000005 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Katahdin Analytical Services Client Field ID: SJS04-MW04S-09C 

Matrix: WATER SDG Name: SC4956 

Percent Solids: 0.00 Lab Sample ID: SC4956-004 

Concentration Units : ug/L 
._--_..._---_._ .. _-­ --_._--_._----.--.._..----

CAS No._._--- Analyte Concentration00.__00._._._._------- C Q M DF Adjusted CRQLAdjusted MDL . .....__.. _.. . 

7440-38-2 ARSENIC, DISSOLVED 20.8 MS 1.0 0.30 

Color Before: COLORLESS Clarity Before: CLEAR 

Color After: COLORLESS Clarity After: CLEAR Bottle ID: A 

Comments: 

J ,. OilFORM I - IN 

Katahdin Analytical Services A0000006 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Katahdin Analytical Services Client Field ill: SJS04-MW04SP-09C 

Matrix: WATER SDC Name: SC4956 

Percent Solids: 0.00 Lab Sample lD: SC4956-005 

Concentration Units: ugiL 

CAS No. Analyte Concentration C Q M DF Adjusted CRQLAdjusted MDL 
•. •...o.·. ·_· · _ ··-·--···-··----·--·-ill··-:f;tl/ ·-MS---------··------··----·--u;------·---O~30
7440-38-2 ARSENIC, TOTAL 

Color Before: COLORLESS Clarity Before: CLEAR 

Color After: YELLOW Clarity After: CLEAR Bottle ID: A 

Comments: 

FORM I -IN 

Katahdin Analytical Services A0000007 

012 
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fNORGANIC ANALYSIS DATA SHEET 

Lab Name: Katahdin Analytical Services Client Field ID: SJS04-MW04SP-09C 

Matrix: WATER SDG N;lme: SC4956 

Percent Solids: 0.00 Lab Sample ID: SC4956-006 

Concentration Units: ug/L 

CAS No. Analyte Concentration 
-- ..---_._---.._-----_.__._----_..._-_...--.. 

C Q M DF Adjusted CRQLAdjusted MDL._._------.._-_._._-_.__._.__.~---

7440-38-2 ARSENIC, DISSOLVED 21.7 MS 1.0 0.30 

Color Before: COLORLESS Clarity Before: CLEAR 

Color After: YELLOW Clarity After: CLEAR Bottle ID: A 

Comments: 

FORM I - IN t113 
Katahdin Analytical Services A0000008 
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INORGANIC ANALYSIS DATA SHEET
 

Lab Name: Katabdin Analytical Services Client Field ID: SJS04-MWOSS-09C
 

Matrix: WATER SDG Name: SC49S6
 

Percent Solids: 0.00 Lab Sample ID: SC4956-007
 

Concentration Units: ugIL 

CAS No. Analyte Concentration C Q M DF Adjusted CRQLAdjusted MDL 
_. •__.____ _··_-_·----__0 

'-'--'---'~--------'----'-----------'-' 

7440-38-2 ARSENIC, TOTAL 3.0 /,v/&L. MS 5 5.0 1.50 

Color Before: YELLOW Clarity Before: CLEAR 

Color After: YELLOW Clarity After: CLEAR Bottle ID: A 

Comments: 

FORM 1- IN 014. 
Katahdin Analytical Services A0000009 
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INORGANIC ANALYSIS DATA SHEET
 

Lab Name: Katahdin Analytical Services Client Field ill: SJS04-MW05S-09C 

Matrix: WATER SDG Name: SC4956 

Percent Solids: 0.00 Lab Sample In: SC4956-008 

Concentration Units: ug/L 
--_._---_._-----_.__...__ •.. ---

CAS No. Analyte Concentration C Q M DF Adjusted CRQLAdjusted MDL 

7440-38-2 ARSENIC, DlSSOLVED 7.5 ~ f>L- MS 5 5.0 1.50 

Color Before: YELLOW Clarity Before: CLEAR 

Color After: YELLOW Clarity After: CLEAR Bottle In: A 

Comments: 

FORM J -IN 

Katahdin Analytical Services A000001 0 

015 
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I 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: Katahdin Analytical Services Clien t Field ID: SJ S04-MWO JS-09C
 

Matrix: WATER SOG Name: SC4956
 

Percent Solids: 0.00 Lab Sample 10: SC4956-009
 

Concentration Units: ugIL 

CAS No. Analyte Concentration C Q M OF Adjusted CRQLAdjusted MOL 
---------------·-----~5 f? ~L-IT-- M-s---·-----·---·----l_O----------~.30 

7440-38-2 ARSENIC, TOTAL 

Color Before: COLORLESS Clarity Before: CLEAR 

Color After: COLORLESS Clarity After: CLEAR Bottle ID: A 

Comments: 

016FORM I-IN 

Katahdin Analytical Services A0000011 
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INORGANIC ANALYSIS OATA SHEET
 

Lab Name: Katahdin Analytical Services Client Field ID: SJS04-MWO 1S-09C
 

Matrix: WATER SDG Name: SC4956
 

Percent Solids: 000 Lab Sample ID: SC4956-010
 

Concentration Units : ug/L 

CAS No. Analyte Concentration C Q M DF Adjusted CRQLAdjusted MDL 
----------_. .__ __._---_.. _._----_._------_._--­._---_._-~-_._. 

7440-38-2 ARSENIC, DISSOLVED 1.8 f:> f)L- MS I 1.0 0.30 

Color Before: COLORLESS Clarity Before: CLEAR 

Color After: COLORLESS Clarity After: CLEAR Bottle ID: A 

Comments: 

FORM I -IN 

Katahdin Analytical Services A0000012 

017 
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INORGANIC ANALYSIS DATA SHEET
 

Lab Name: Katahdin Analytical Services Client Field ill: SJS04-EB082409
 

Matrix: WATER SDC Name: SC4956
 

Percent Solids: 0.00 Lab Sample 10: SC4956-0 11
 

Concentration Units: ug/L 

CAS No. Analyte Concentration C Q M DF Adjusted CRQLAdjusted MDL-------- _.-------_._._-_._--------_._-----,,_. 
7440-38-2 ARSENIC, TOTAL 1.6 / MS \.0 0.30 

Color Before: COLORLESS Clarity Before: CLEAR 

Color After: COLORLESS Clarity After: CLEAR Bottle ID: A 

Comments: 

FORM 1- IN 
018
 

Katahdin Analytical Services A0000013 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Katahdin Analytical Services Client Field ID: SJS04-EB082409 

Matrix: WATER SDG Name: SC4956 

Percent Solids: 0.00 Lab Sample ID: SC4956-0l2 

Concentration Units: ug/L
--_._----------_. 

CAS No. Analyte Concentration C Q M DF Adjusted CRQLAdjusted MDL 
------------------------_._--­

7440-38-2 ARSENIC, DISSOLVED 1.8 MS 1.0 0.30 

Color Before: COLORLESS Clarity Before: CLEAR 

Color After: COLORLESS Clarity After: CLEAR Bottle 1D: A 

Comments: 

FORM I-IN 019 
Katahdin Analytical Services A0000014 
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I 

INORGANIC ANALYSIS DATA SHEET
 

Lab Name: Katahdin Analytical Services Client Field ID: SJS04-FB082409
 

Matrix: WATER SDG Name: SC4956
 

Percent Solids: 0.00 Lab Sample ID: SC4956-013
 

Concentration Units: ugIL 

CAS No. Analyte

7440-38-2 ARSENIC, TOTAL ].0 0.30 

Color Before: COLORLESS Clarity Before: CLEAR 

Color After COLORLESS Clarity After: CLEAR Bottle 10: A 

Comments: 

FORM I -IN 020 
Katahdin Analytical Services A0000015 



Katahdin
 
ANALYTICAL SERVICES 

SDG NARRATIVE
 
KATAHDIN ANALYTICAL SERVICES
 

CH2MHILL
 
CTO-129 SJCA
 

SC4956
 

Sample Receipt 

The following samples were received on August 25, 2009 and were logged in under Katahdin Analytical 
Services work order number SC4956 for a hardcopy due date of August 27,2009. 

KATAHDIN CH2MHILL 
Sample No. Sample Identification 
SC4956-1 SJS04-MW03S-09C 
SC4956-2 SJS04-MW03S-09C 
SC4956-3 SJS04-MW04S-09C 

SC4956-4 SJS04-MW04S-09C 
SC4956-5 SJS04-MW04SP-09C 
SC4956-6 SJS04-MW04SP-09C 
SC4956-7 SJS04-MW05S-09C 
SC4956-8 SJS04-MW05S-09C 
SC4956-9 SJS04-MWOl S-09C 
SC4956-10 SJS04-MWO I S-09C 
SC4956-11 SJS04-EB082409 
SC4956-12 SJS04-EB082409 

. SC4956-13 SJS04-FB082409 

The samples were logged in for the analyses specified on the chain of custody form. All problems 
encountered and resolved during sample receipt have been documented on the applicable chain of custody 
forms. 

We certify that the test results provided in this report meet all the requirements of the NELAC standards 
unless otherwise noted in this narrative or in the Report of Analysis. 

Sample analyses have been performed by the methods as noted herein. 

Should you have any questions or comments concerning this Report of Analysis, please do not hesitate to 
contact your Katahdin Analytical Services Project Manager, Mrs. Andrea J. Colby. This narrative is an 
integral part of the Report of Analysis. 

Metals Analysis 

The samples of Katahdin Work Order SC4956 were prepared and analyzed for total metals in accordance 
with the "USEPA Contract Laboratory Program Statement of Work for Inorganic Analysis ILM05.3". 

PO Box 540, Scarborough, ME 04070 • Tel: (207) 874-2400 • Fax: (207) 775-4029 • GOO Technology Way, Scarborough, ME 04074 

www.katahdinlab.com 00(/)0007­

021 



Katahdin
 
ANALYTICAL SERVICES 

Inductively-Coupled Plasma Mass Spectrometry (lCP-MS) 

Aqueous-matrix Katahdin Sample Numbers SC4956-(\ -13) were digested for rCP-MS analysis on 
08/25/09 (QC Batch ZH25ICW2). Katahdin Sample Numbers SB4956-( I and 2) were prepared in 
duplicate and with matrix-spiked aliquots. 

ICP-MS analyses were performed using an Agilent 7500 ICP-MS spectrometer. Results for all standards 
and samples are reported using the mean of 3 replicate measurements. 

All samples were analyzed within holding times and all analytical run QC criteria were met. 

Internal standard recoveries can be found in the raw data section of the accompanying data package. The 
following table indicates which analytes are associated with each internal standard element. 

Internal Standard Element Associated Analyte 
Gennanium Arsenic 

Instrument tuning infonnation can also be found in the raw data section in the report labeled "200.8 QC 
Tune Report". The relative standard deviation was detennined from 5 replicate measurements. The peak 
width was measured at 5% of the peak height. 

Katahdin Sample Numbers SC4956-(7 and 8) were diluted during ICP-MS analysis to reduce matrix 
interference caused by the high levels of sodium and magnesium in the samples. 

Matrix QC Summary 

The recovery of arsenic in the matrix-spiked aliquots of Katahdin Sample Numbers SC4956-( 1 and 2) are 
within the laboratory's acceptance limits (75% - 125% recovery of the added element, if the native 
concentration is less than four times the amount added). 

The precision of the duplicate analysis of Katahdin Sample Number SC4956-1 is outside the laboratory's 
acceptance limit «20% relative difference between duplicate aliquots) for arsenic. 

The precision of the duplicate analysis of Katahdin Sample Number SC4956-2 is within the laboratory's 
acceptance limit «20% relative difference between duplicate aliquots) for arsenic. 

The serial dilution analyses of Katahdin Sample Numbers SC4956-(l and 2) are within the laboratory's 
acceptance limit «10% relative percent difference, if the concentration in the original sa\le is greater 
than 50 times the MDL) for arsenic. Cffr...z ~ 5D)( MAJl (0, 3 IMJ/L) 
Reporting of Metals Results 

Analytical results for client samples, matrix QC samples (duplicates and matrix spikes), and batch QC 
samples (preparation blanks and laboratory control samples) have been reported down to the laboratory's 
method detection limits (MDLs) throughout the accompanying data package. These MDLs have been 

!l22
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Katahdin
 
ANALYTICAL SERVICES 

adjusted for each sample based on the sample amounts used in preparation and analysis. Analytical 
results that are below the MDLs are flagged with "U" in the C-qualifier column. 

Analytical resu Its for instrument run QC samples (ICYs, ICBs, etc.) have been reported down to the 
laboratory's instrument detection limits (IDLs). 

IDLs, MDLs, and PQLs are listed on Form 10 of the accompanying data package 

I certify thatthis data package is in compliance with the terms and conditions ofthe contract, both 
technically and for completeness, for other than the conditions detailed above. Release of the data 
contained in this hardcopy data package has been authorized by the Operations Manager or the Quality 
Assurance Officer as verified by the following signature. 

'odJJl{l/i) 1ad{£t~ 
Leslie Dimond f6-r 9/CJ7 
Quality Assurance Officer 

l123
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Chain of W-~ hR TAT'. __ TestAmericaTemperature on Receipt
Custody Record 

Drinking Water? Yes 0 THE LEADER IN ENVIRONMENTAL TESTINGNO/
TAL-4124 (1007) 

Client CjfZ/v1 HILL Project Manager • 

AdrIenne JOneL~ 
Chain 01 Custody Numbar 

094323 
Address 

S-+DO flleve.laYd Sf- ~fe /oJ 
Sile Conlact Lab Contact 

Lab Number 

Analysis (Attach list if 
more space is needed) 

Page --1- of L 

CarrierJWaybill Number 

Matrix 

~ 

Time ~ "ti :a ~ 
<l> 

~ Cf) Cf) 

/ 

l I 
t \ 
l \ 
\ \ 
\ , 
t \ 
l \ 
l \ 

\ -

Special Instructions/ 
Conditions of Receipt 

r:7sible Hazard Identificatio,,}/ ISample Disposal 

jtJ Non-Hazard 0 !J&'mmable D Skin Irritant D Poison B D Unknown D Return To Client 
(A lee may be assessed ilsamples are retained 

D Disposal By Lab 0 Archive For __ Months longer than 1 month) 

3. Relinquished By 

) Turn Around Time Rrirep 

. ;EJ 24 Hours ~48 Hpurs /0 7 Days 

><-'TRelinqUjSh~W/ 
V Relinquishefi'f3J1" J~ I'/ 
~ ~ \./ 

D 14 Days D 21 Days D Other 

(%/41j/~91 T/?-C1D 
IDate ITime 

IDale ITime 

\) D 
Jcommro 

~ 

OC Requirements (Specify) 

-
1. Received B~ 

2_ Received By IOllte ITime 

3. Received By IDate ITime 

DISTRIBUTION: WHITE - Returned to Client with Report; CANARY - Stays with the Sample; PIN/( - Field Copy 



. t cKatahdin A nalytlcaIServlces, nco samp e Recelp on J Ion Report 
Sampled By: cJ)-erl"'tKAS PM AjLClient: tM-'2 W\ ttl tf 

KIMS Entry By: 1)1) Delivered By:Project: teJ6c 
'--

KIMS Review By: A/Jr.- Received By:KAS Work Order# SCtfq c;Lr LD 
SDG # ICooler r of I IDatemme Rec.: 1. jJSI() C( OQ50 

Receipt Criteria y N EX' NA Comments and/or Resolution 

1. Custody seals present I intact? 

2. Chain of Custody present in cooler? 

3. Chain of Custody signed by client? 

4. Chain of Custody matches samples? 

V 
V 

U 

V' 
Temp (0C): 

'1.(;5. Temperature Blanks present? If not, take 
temperature of any sample w/iR gun. 

V 

Samples received at <6°C w/o freezing? V Note: Not required for metals analysis. 

Ice packs BeSen,? ~ 
The lack of ice or ice packs (i.e. no attempt to 
begin cooling process) may not meet certain 
regulatory requirements and may invalidate 
certain data. 

No cooling process required for metals 
analysis. 

../ 

/1.­

/Note: 

-
.-

If temp. out, has the cooling process begun (i.e 
ice or packs present) and sample collection times 
<6hrs, but samples are not yet cool? 

v'

6. Volatiles free of headspace: 
Aqueous: No bubble larger than a pea 

V 

Soil/Sediment: 
Received in airtight container? 

t../ 

Received in methanol? 

Methanol covering soil? 

(./1

7. Trip Blank present in cooler? 

8. Proper sample containers and volume? L-/ 

L./ 
L--­

9. Samples within hold time upon receipt? 

10. Aqueous samples properly preserved? 
Metals, COD, NH3, TKN, O/G, phenol, 

V 

~I---

TP04, N+N, TOC, ORO, TPH - pH <2 
Sulfide - >9 
Cyanide - pH >12 

(/­

v 

* Log-In Notes to Exceptions: document any problems with samples or discrepancies or pH adjustments 
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DataQual Worksheets - Select Total & Dissolved Metals 

This SDG contains total and dissolved arsenic only analysis using ILM05.3 ICP-MS. Validation performed using 
Region III flagging modifications as applicable. 

HOLDING TIMES 
Sampling Date: 8/24/09 Metals HT - 6 months
 
Received Date: 8/25/09
 
Prep. Date: 8/25/09
 
Analysis Date: 8/25/09 & 8/27/09
 

All holding time requirements were met. 

CALIBRATIONS 
The proper calibration procedures were followed for the metals analyses used by the laboratory. Tuning criteria was 
met. Internal standards criteria were met for all samples for the internal standard associated with the target analyte. 
All associated ICV/CCV criteria were met for the target analyte. The CRl check standards were analyzed. The 
method QC limits were applied because Region III doesn't have a validation guideline for ILM05.3. Method criteria 
for the CRl standards were met for target analytes. ICSA/ICSAB criteria were met. No qualifications were 
required. 

INTERNAL STANDARDS 
All internal standards associated with target analytes were within QC limits. 

BLANK SUMMARY 
Blank qualification guidelines: 

No action is taken if an analyte is found in the blank but not in the sample. 
Sample weight, volume and/or dilution factors must be taken into consideration when applying the criteria. 
Apply the same data validation guidelines to any associated calibration, preparation, and field QC blanks and all 
associated samples. 
Qualification!Action codes: 
Region III action limit of 5X the blank contamination concentration was used to validate the data. 

NA - The sample result is greater than the CRDL and greater than five times (5X) the blank value. 
B - The sample result is less than five times (5X) the blank value. 

Blank Contamination and Qualification Summaries 
Blank ID Analyte Concentration Action Level Q Flag 
PBW arsenic 0.839J ug/L 4.195 ugiL B 
SJS04-EB082409Total arsenic 1.6 ug/L 8.0 ugiL B 
SJS04-EB082409Dissolved arsenic 1:8ug/L 9.0 ug/L B 
SJS04-FB082409Total arsenic 1.5 ug/L 7.5 Ug/L B 
Note: Per CH2MHILL, field QC blanks were not qualified due to laboratory preparatJOn blank contammatlOn. 

The concentration noted for the CCBs is the highest concentration in all the CCBs, However, when qualifying samples for CCB contamination, associated
 
samples are those just prior to OJ just following a CCB. Therefore, not all analytes in all samples are flagged for CCB contamination.
 
Negative contamination in a prep blank or CCB, if less than the negative analyte CRDL, is qualified based on professional judgement.
 

See validation report for specific samples and qualifications. 

SC4956 
St. Julien's Creek-CTO-129 

Arsenic Only (total & dissolved) - Page I 
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DataQual Worksheets - Select Total & Dissolved Metals 

MA TRIX SPIKEIDUPLICA TE SUMMARY 

The matrix spike results of sample SJS04-MW03S-09C were acceptable for both the total metals and the dissolved metals 
fractions. Matrix duplicate results were acceptable for the dissolved sample SJS04-MW03S-09C but the total sample was high 
(+ 1.07) using QC limit of +/-RL for concentrations less than 5X RL. Reported positive and non-detect results for arsenic in 
the total metals field samples were qualified as estimated JIUJ. The submitted LCS was acceptable. 

SERIAL DILUTIONS 

The serial dilution analyses of sample SJS04-MW03S-09C were acceptable. 

FIELD DUPLICATE SAMPLE SUMMARY 
Note: Field duplicate results are assessed only if both results are above the CRDL. 

Sample ID: SJS04-MW04S-09C total Duplicate Sample ID: SJS04-MW04SP-09C total 

Analyte Sa mp Ie Cone. Duplicate Cone. 

arsenic 21.8 21.8 

Sample ID: SJS04-MW04S-09C dissolved Duplicate Sample ID: SJS04-MW04SP-09C dissolved 

Analyte Sample Cone. Duplicate Cone. 

arsenic 20.8 21.7 

Comments: No qualifications were required. 

SAMPLE RESULT VERIFICA TION 
Specific Comments: 

All sample results were reported within the calibration/linear range of the instruments. Detection limits were acceptable. Raw 
data was verified. Sample concentrations were direct read from the instrument. Sample results were verified. 

Date: 

SC4956 
St. Julien's Creek-CTO-129 

Arsenic Only (total & dissolved) - Page 2 
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PREPARATION LOG 

Lab Name: Katahdin Analytical Services 

Matrix: WATER 

Method: P 

Client ID 

LCSWZH251CW2 

PBWZH25lCW2 

SJS04-MW03S-09C 

SJ S04-MW03S-09CD 

SJS04-MW03S-09CS 

SJS04-MW03S-09C 

SJS04-MW03S-09CD 

SJS04-MW03S-09CS 

SJS04-MW04S-09C 

SJS04-MW04S-09C 

SJS04-MW04SP-09C 

SJS04-MW04SP-09C 

SJS04-MW05S-09C 

SJS04-MW05S-09C 

SJS04-MWO IS-09C 

SJS04-MWO 1S-09C 

SJS04-EB082409 

SJS04-EB082409 

SJS04-FB082409 

Lab Sample ID 

LCSWZH25lCW2 

PBWZH25lCW2 

SC4956-00 1 

SC4956-00 I D 

SC4956-001S 

SC4956-002 

SC4956-002D 

SC4956-002S 

SC4956-003 

SC4956-004 

SC4956-005 

SC4956-006 ­

SC4956-007 

SC4956-008 

SC4956-009 

SC4956-010 

SC4956-011 

SC4956-012 

SC4956-013 

QC Batch lD: ZH25ICW2 

SDG Name: SC4956 

Prep Date: 08/25/2009 
---_._._---------_.-

Initial (L) Final (L) 

0.05 0.05 

0.05 0.05 

0.05 0.05 

0.05 0.05 

0.05 0.05 

0.05 0.05 

0.05 0.05 

0.05 0.05 

0.05 0.05 

0.05 0.05 

0.05 0.05 

0.05 0.05 

0.05 0.05 

0.05 0.05 

0.05 0.05 

0.05 0.05 

0.05 0.05 

0.05 0.05 

0.05 0.05 

.... 028FORM XIII- IN 

Katahdin Analytical Services A0000050 
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ANALYSIS RUN LOG 

Lab Name: Katahdin Analytical Services 

Instrument ID: AGILENT 7500 ICP-MS 

Date: 8/25/2009 

SDG Name: SC4956 

File Name: JZH25A 

Method: MS 

Lab Sample ID C1ienllD D.F. Time Elements 

QJLZlLH1.NE. _~;O.L . ...-------. .------. . ----.-..- ­
.2.Q.Q,j}.TV.~.L . . __...... ....._J..._..JQJ)J.._.__..._.....__._...__.. _......_.... . .._......-- -- . 
.cal Blank ..__1 17'06 AI ..~. Ca_EL__ML..__-M9 JL N.1L .__ 
kal,S.t9.L ._. . . 1 1715 AI As....____ .C;J..&__._M9._ _ lL. liQ _.._. _ _ 

.cJlLS.&..L ..__1_.~·23 AI ~s ~L.. Fe M9_ .._.....J,1Q K ~ _ 

.c.aLSJp~ . . L ..JZ~L_AL.__ a Fe -..M9. Me K .....N..9 ..._._... 
.c.ill...st9.i... . .._. -1 17:40 AI As ... ~<L E.§...---M9 M.o__._IS.._.__._.. _.lJ_C!..._ . 
z.z..W.Z L._.17:49 .._._.. .._.. . 

KY..... ._.__L._1LQL.&__..AL... M9 Me .__ .K_. ._._N .. ._.._ .... ......._ 
JC..E!.____________ 1 18'06 AI As Ca Fe _..M9 Me .....K. __.__. Na _ 

.I?Q..I., ._._ . L ....l.!!j.LAl__......8L_ C..il__...._ . .....Ee....-M9. .MQ......-__.K._.__. ti<L_. .__. 

_CBL.._.._._..._.__.. __ ._....1__1~~ ~ .._ ..f..!L_...M9__--M_o_lS._._..._._..._..liq,_. .__ 
.CRt .__..__. .J..--1ll31 AI M C<l .F..e_.Mil M'O._ l\_.. .._Na _ 

.LC-SA..... .__.._... .... ......1. __1MQ...Al ...6.L ~ f.L.__ Mg_.__ .._..MQ._._~ ._._Na 
IC~!L... .._ .. .. ..L ....1.8~'!LAl__...6.L.. Ca .__....E~__.M9__----M.o K ._.~_.._. . __ 

flJ,w_'L- .__. . 1 1§2 AI As . C9_.___ ~ __Mil_. ...M._. .Na...... _ 

.C_C_L .. 1 ~...6I_.~ k~ F~._...M.g ._MQ.._.__K....______.tia........ _ 

_~CJ:L . .. ..__.__ . L._t~Ji__"".L_.& ..._._.cjl ._...F...,(L__..M9__-----.M9 K N..i.L_.__. . 

_8.LANlL.... . .. .......J__1_9:2.:i....&_...-bs _.Ca ----fi. ...M..9 MQ .....K. -.t'@_._. .. .. 

.E!!Ai'lli.... .. _.__. . _L_~L 6.L ...&__Mg Jlill;>._ !5" .....!i<!..._.. 

{;...Cv .J__1940 ..P-.l..__Ai'i._. Ca E<!_--M9 J:J.1Q.__ _IL.-... t-!<L . .._ .... 
.c...c~_ .._. ._. .L_.1Ma.....6J.._...A~ ........ca F~ Mg M.Q._....!S- NiL._. . 

E'J3Wkti2.2Jc.Ii'L2. ._._.._. 1 ......J.M7 As. .__..__.__._. .. .. .... 

.s..C~.~&Q.Qj ....s..J..S.QH1W.9ds.:..QK..__J_.....2..Q;,().L_.. ...J.A""s'-- . _ 

.SC495Q.:.Q.QJ..I........... S..J.SP.i:.M'l'LQ9~.Qill;,l........L_2.Q.;1.4...... _____.f>,J, .._.......__.. .__. 

.S.C49!?_Q.:QP...1Q....._. ~S.~S:OO.CD__L_.2..Q22 ~ . _..__. ..__. .. . .. .. 

s...C49~9~..Q.2_. __..s1S04-MW03S-09C ------2.031 ......AL_. ...._.. . .__. "_ .. 
13Q4.~t2!2090 __S..J.s.Q±.M.W03S-09CJ.._.....Q..._2..9A..Q. .As .____ ._. .._.__... _ 

.s...~31~:QiWL __3.J.S04-MW03S·09C!L_J._..2.9,;,<l8 As __...__~._..... .._.__ 

~.'!956·001S .SJS04-MWO&,gs..._1.O_2.Q:t27 As. ._.__• _ 
.S..c 9 6-002S J.S..Q'!::MYYJl.3~C.s......J.Q_2J:05 As . .. .__.......... .. .__........__.. ..... . 

.LQ.SWZH25ICW2 10. .; 4 .._AJL... .. _ 
_CCV_. . . L_..2..12.L&_lIs a Fe M MiL._IS. Na '__"'''__' 

C..cJL........ . ._. .. ..1.......21..;;l.L.A_I_..6:>. a E.L......M ._.Jv1...Q__..K .. ..1'J_CL ._...__ 

.S.C4956-003 ..SJ_S.OA:.MWQ.'!..S:.Q..9..C 1.'---.b..J'-":4"'0__.......cAL"- . ..__.._. . 

_S_C_<lilli.9-004 SJSO~-MI,II.I04_S:Q.9.c 1 21;AlL-~ _ 

.S_C_<lil_56-005 $J.S04-MW04SP-0~ 1 21' -!A-"s'-- ..__._. _ 

-S..c.'!~_5J~:Q.06 SJSQH1WQ.!lSE'.:illlC__1 _..22..9L........__8s'- _ 

z..ZZZl.."L .__ ..........L....2~14________ ......__.. .. 

.zUZZI. 1--222.2......... ...._ .... ... _ 
CRI 22:31 AI As Ca Me K Na 

LC..SA 2239 I As . ...c~ M ....MQ. Na 

lC...SlIB . 1.--22AlL.AI As Gil Fe Mg Mo .__~ N..a__._. ..._ 

Blank 1 22:57 AI Ca M....M.~ NiL. ._.._ .._.__.__.._ 

C.cY.. 3'0 C-'l Fe ...M!L.._---.M..o__K..__ a __..._._. . 

_C_G.6 n:14 AI Ca Fe Mg ._I\1.Q_....K.... N_ii__... . ._.__ 

S.c.4.9~6-QP9 s.J..SP±M.W..Q1.S-0~_1 __t.J':'22 As _ 

S_G.4956-0lQ -iliI_S04-MWO1 $-09C 2;}.dJ__..._.. 6L .. . ...__._....__.. . ..__... _ 
.QCA.!l.t2!?:QU ... $JS04-E;B082409 2340 A .__.. . .. ___. .__ 

9.C~.2j).n._...0. SJS04-EB082409 2348 0_.__......As . ...... o __ ....... __ ._. _
__ ...... • • ...... 

FORM XIV - IN 029 
Katahdin Analytical Services A0000051 
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ANALYSIS RUN LOG 

Lab Name: Katahdin Analytical Services SDG Name: SC4956 

Instrument ID: AGILENT 7500 ICP-MS File Name: JZH25A 

Date: 8/25/2009 Method: MS 
----- ----------.----------------.-

Lab Sample ID Client ID D.F. Time Elements 
._._-_._-_._._....• _.._-._._-----.._----­
S_C-S.9.R§:.013 . . __S.~.s04-FB082.4.~_1__.2.~;.!IT__... As .. _... _
 

ZZll?L .__. __...__. L. 0:05 _. .. __.._. _
 

.22.2l..ZL .__. .._.. ._.1.....~_. ...__. ._. .... ._..._ ..._. .. ._.._. .__. _
 

.7.111.11-_. . . . . ._... 1 0:22 .. . ..__.__._..._ .. ..__..__. _
 

lZl1-l.Z ._._.. ._~_~.;.:lL ... _. . _.__...__. .__._.__. ._
 

.!LlA.lliS __._..__~ ._.__..__. ._. 1 _0: 39 N. .._8S --l:_a . Fe M __.__. MO_._. ......._lia...._.._ __.__.... ...
__ __._.__ __ ...

.C_G.\!._ __._. ._.L~l\L__As Ca __.__..f~ .M.9 ML_._L . Na .__.. _ 
Q..CJL._ __. . ..__L __..Mfr_l\L____J& ._E.e.......-M9.-_ML.__K 1II.<1 _ 
1.2ZZZL_..__. 1_.......1.:.QQ..__..... _... . . _._ .._. ..__. .__._.__._.__.__. 

Ul..lZZ . . .._)1-_-1.:.11__ . .__._.__.. .. . .._._._._ 
l.7..'l2l.._Z__.__ .__.__ _ 1 t2~ . . . . . .. .. 

_Z,2l..Zl2 10 U.L .. . ._._. _........ .._ 

.2ZZa:L__. . .1JL....1;li . . .. ..._. .. . ._. _ 

aZl..l.L. 10 :48_ . .1 .. __...__ _ 

~RI ......L..__J_;li_lL..AL_..8.L..._.__ Ca e M9.. --.MQ.......__.__K.!'iL- . . _ 

LC.S.l'.________ .-L...-2.J1!L8l_...ill Ca Fe Mg.,., Mo K !'tiL.._._...__..... __...__ ......__ 

leSAB __ . .___ ...L........2JA.-Al ~... ~iL . __L~/y\g__.. Mo.__.__.JS ..N9 . ._._. .__ 

.SlallL.- .. . ..__1 __2:22 AI_.._.....AL C~ EL....Mg__M.Q..._.__K...... ....N...il__.__. ..__. . . _ 

.G..CIL._ __..._. ...1.__ 231 Al 8S C!L._._....__...li__.M9 M.JL..__L __._ Na .__._. 
~~!L __...1._blL..8L__...8.§. .__c.g., . Fe M9... Mo__ .--':S...__._./:!Q . . .. _ 

'130FORM XIV - IN 

Katahdin Analytical Services A0000052 
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ANALYSIS RUN LOG 

Lab Name: Katahdin Analytical Services SDG Name: SC4956 

Instrument ID: AGILENT 7500 JCP-MS File Name: JZH27A 

Date: 8/27/2009 Method: MS 

--------_._---­ _.__.~----_ .....-._--------
Lab Sample JD Clienl ID D.F. Time Elements 

§.OlQ.HJNE 1556 . _
 

_2_9.Q_8..IjJJ!.E ... .•... .__.__. L __ ....1Q.:QL ._. .------ ----.---...-.----.....-.-.--.-----.-..-..-..-------------.
 
.c-'!L!l..'-<ill1i 1 17:01 AI F_e_.......MfL-__. Me K __ l:i.<L- . _
 
.C.;;lJ.SldJ..._~ .. _...L_...1L.1L6L_._ Fe Mg l\1Q.._.__K__. ._
 

.C.OlL~trL2 . . 1. 17:18 At As ~ Fe Ma....-_._....MQ. __K 1'!.<L_.. . _
 

.C.aL~(:L:l. ._._..__._..L 1l2L~l.__._.&___~iL______..tt_M9 Me K __N.Q . ._
 

.c.eLS.KtA.____ . 1_._..1L.J..L8L_._......8J,.__. C.-'!.- --fg.~ .M(L_.~ ..1'l..Q ....__._._. .._ 
_ZllM..L . .__. ._L_17:44 .. ... ._._._. .._._' '. 

1C~..__.._. ._._._. 1_~ 8s a M.9-_..-...-M.Q. .l:J.i...a _ 
LC!L__.. .__.._. 1 18:01 At As . ~ L~ .M9_ MQ.._..J5. .t<..<!... .._. _ 

p.Q.L_.__._.... . .__._.__... . 1 ~Q.2.-AL __ M_ Ca Fe Mg. ML.. _iL-- Na._. .. __. _ 
.C.8L ._...__. .._. ._.__.._1_18.;1.!Lf>,L_..M COl F!L-..M9- ~ ..1'l-"'--- . .__ 
_C-8L_.. 1 18:26 AL_..J>.Ji ...--ka__.__ ..tl_--l:illL. MQ_ N _ 

J_C.SA________ .. .L_...1!l.:lL81 As . .__--...C_<L. .....E~._-M9...... ...M!L_ N ._._.. ._.._ 

J.C-SAB . .______ 1 18 '43 AI ._8~__ ..c_L_. ....£.e__._...Mg ._.1\Il..0-__ 1C__._~_._.__.._... ..._._.__.__ _..._._. 
maoL ._ L_j..M.G_._6!. AL- ..c..L._ F M9....-_M9 .K .Jia. . . __ 

r;;,.c.'L._. ..____ 1 _1;t.QL8L-.As Ca ----f.Jl__-.M.9-... MQ_......K. 1'L'!.. ... . _ 
c.cJl ... L __l~;QJl __l'L_.8.L ..........fd! ~__ Mg .MQ..__.K Na . ._.... .. 

J;llAN__ ._.__._J.......J~1..L8L_ _8s !d ._~..9____..MQ K Na .__... . _ 

.lllAr:,U5 L_l!tl§._._& As ~a Fe Mg M2....--!L. . .__. . 
!;.C_V 1 19:35 AI As Ca LL__.M.L__..M9__... K a ._.. ._. ._._ 
.cS_B ._. L_l~.A_L.A' As ......Jdl Fe Mg Me K f':!g .__._. _ 

S..c4~;;;.Q.:QQ1_. .....s_.l.S04·Myy"O_!iS..:Qjl.C__;;__lQ;22_ s _. .. . ._._.__.__.__... ....._._._ 

.s....C4956-008 SJS04·MW05li:9~_5_.20:00 .__. &.._. _ 
777777 1 :9.:.illL.....________ _ .. . ._.._.._...__. 

177777 5 _~Q_18 _
 

lZZ21.l .__. . _._ .. _Q..•.2.Q;.2.Q . .. ._ _.. •. _
 

zzz;az . . 2 __2Q;.~ ._. _
 

l.l.If-ZZ . 5__W_:43 

Z,ZZUZ lO... 2M2._ _ _ --- -----_.._---
l,ZZZZZ. ..._.. 10 aoo _ 
llllll. . . .1-....2l.;QJL 

r;J:,Y -..-1__:u;J.l_AL__.As.. ..........c.~ F!''----!.!ME:l-__J''''Q_ lS....__--':.~sL . ._.._ 

U:_B L...21;;4f) I s.. CJl e__M.9 Me N<l ..__..•_ _._.__ _.__._. 

U..ll,Zl 5 1:34 . 

ZZZZZZ 5 _2..l:~3 . 
ZZZZZZ . Q_.--.2.J...-"-"-- _ 

ZZZ Z 5__.11Jl0
 
ZZZZZZ . .2~_22:QjJ . _
 

1 -22;17-.-61 As C<l Fe Ma__--.MQ. K .__. _ 

.CRI._.__. l_~Q.._8L. As Ca Fe Mg -----.M9 K. .l:!L . . .__ 

ICStL. 1--2.ULAI As ~ Fe M ._MQ.. _.K_ 19_ 

.I.C..S8.!l___ _ ._.~&..AL....A.L____ Ca Fe Mg -M9__~ .__NiL. _ 

.I2@o.~~_____ _ __--'-1_ .... AI AS __~__.•_.£e .M .M.P_ N.922..J;.2 _ 
r;;,..c_v_._. ________-'-1 23:00 AI As Ca _._.£~ .Mg .M.Q... K _.1'!iL- . _ 
r;;,CJt _ .._... __1. _. 23:09 AI ._._A C £L.__ ..M9 M..O".__.JL._ Na _.. . ... 

FORM XIV - IN n31 
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PREPARATION BLANKS
 

Lab Name: Katahdin Analytical Services Sample JD: PBWZH25ICW2 

Matrix: WATER SDG Name: SC4956 

QC Batch JD: ZH25ICW2 

Concentration Units: ug/L 
------------------------_._----

Analyte RESULT C 
-.-----------------_._-._-_.----------._--_~----·"'--15-------
ARSENIC C_~_839. "<"__ 

FORM IJI (Part 2) - IN 

Katahdin Analytical Services A0000034 
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INITIAL AND CONTfNUING CALJBRAnON BLANKS 

Lab Name: Katahdin Analytical Services SDG Name: SC4956 

Concentration Units: ug/L 

SAMPLE: ICB SAMPLE: CCB SAMPLE: CCB 
File: JZH25A Aug 25, 2009 18:06 File: JZH25A Aug 25,2009 19:J4 File: JZH25A Aug 25, 2009 19:48 

---~-_._---_._--- --------------_._-_.__._-----_._---.-

Analyte Result C Analyte Result C Analyte Result C 
._----~-_..._..._--_...- .._-_ .._-----_ .._------ ------------_._---_.- .------_._----_._-

ALUMfNUM 21.4 J J ALUMfNUM 2.73 ] ALUMINUM 9.22 ]

C-;W /-'1)
ARSENIC ARSENIC ~0.20 J ARSENIC 0.08 U 

.. _'---~ .......
 

CALCIUM 16.47 ] CALCIUM -4_73 ] CALCIUM 3.90 U 

IRON 20.98 ] IRON 3.10 U IRON 9.20 ] 

MAGNESIUM 23.80 ] MAGNESruM 5.37 ] MAGNESruM J2.1 J ] 

MOLYBDENUM 0.88 ] MOLYBDENUM 2.41 ] MOLYBDENUM 0.93 ] 

POTASSIUM 26.03 ] POTASSIUM 8.80 U POTASSIUM 13.21 . ] 

SODIUM 25.96 ] SODIUM 6.50 U SODIUM J2.12 ] 

~ P8t-K fJ 

fuJd Qt ~ 
101~ 

~o"1 

'133 
FORM JJ] (Part 1) - IN 
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3A
 

INITiAL AND CONTINUING CALIBRAnON BLANKS
 

Lab Name: Katahdin Analytical Services SDG Name: 

SAMPLE: CCB 
File: JZH25A Aug 25, 2009 21 :31 
._-----------_._~. __ .. _-_.------_._-

Analyte Result C 
'-'-"--'---~~"-'-----'---'---'~--

ALUMINUM 18.53 J 

ARSENIC ~ 
CALCIUM 154.20 J 

IRON 21.44 J 

MAGNESIUM 69.85 

MOLYBDENUM 0.87 J 

POTASSIUM 44.37 

SODIUM 367.70 J 

Concentration Units: ugiL 

SAMPLE: CCB 
File: JZH25A 

Ana]yte 

ALUMINUM 

ARSENIC 

CALCIUM 

IRON 

MAGNESIUM 

MOLYBDENUM 

POTASSIUM 

SODIUM 

Aug 25, 2009 23:]4 
._--------

Result C 

13.63 J 

0.08 U 

45.04 J 

17.35 J 

61.61 J 

2.29 J 

34.55 J 

356.70 J 

SC4956 

SAMPLE: CCB 
File: JZH25A Aug 26, 2009 0:56 
--_..._-_ .. _-.__._-_._.. __._-_. 

Analyte Result C 
----_. 

ALUMINUM 3.29 J 

ARSENIC 

CALCIUM 
@

90 U 

IRON 3.40 

MAGNESIUM 20.16 J 

MOLYBDENUM 0.25 

POTASSIUM 15.27 J 

SODIUM 133.80 

n3~. 
FORM III (Part 1) - IN 

Katahdin Analytical Services A0000030 
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SAMPLE: 
File: JZH25A 

Analyte 

ALUMINUM 

ARSENIC 

CALCIUM 

IRON 

MAGNESIUM 

MOLYBDENUM 

POTASSIUM 

SODIUM 

3A 

INITIAL AND CONTINUING CALIBRATION BLANKS 

Lab Name: Katahdin Analytical Services SDG Name: SC4956 

Concentration Units: ugIL 

CCB 
Aug 26,2009 2:39 

Result C 

11.39 J 
-~ 

,,/0.12 J / 

\.. 3.90 U 

12.73 J 

25.55 J 

2.17 J 

24.53 J 

88.92 

1')35
FORM III (Part 1) - IN 
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3A
 

INITIAL AND CONTINUING CALIBRATION BLANKS
 

Lab Name: Katahdin Analytical Services snc Name: SC4956 

Concentration Units: ugiL 

SAMPLE: ICB SAMPLE: CCB SAMPLE: CCB 

File: JZH27A Aug27,2009 18:01 File: JZH27 A Aug 27, 2009 19:09 File: JZH27 A Aug 27,2009 19:43 

Analyte Result C Analyte Result C Analyte Result C 
._-_._--------------- -----_._---_._-----_._---------- ­ --_.._-_._-_._.--_._--_..__.__.__.---. 

ALUMINUM 2.20 U ALUMINUM 10.40 J ALUMINUM 20.06 .J 

ARSENIC (' -O.~2_j) ARSENIC CO~8 .J-, ARSENIC 0.08 U 

CALCIUM 3.90 U CALCIUM 11.40 J CALCIUM 19.28 

IRON 3.10 U IRON 13.53 IRON 21.14 .J 

MAGNESIUM 2.00 U MAGNESIUM 11.55 J MAGNESIUM 21.32 J 

MOLYBDENUM 0.41 J MOLYBDENUM 2.30 J MOLYBDENUM J.12 J 

POTASSIUM 8.80 U POTASSIUM 14.17 POTASSIUM 23.60 

SODIUM 6.50 U SODIUM 10.16 SODIUM 17.85 J 

FORM III (Part 1) - IN 

Katahdin Analytical Services A0000032 



3A
 

INITIAL AND CONTINUING CAUBRATION BLANKS
 

Lab Name: Katahdin Analytical Services SDG Name: SC4956 

Concentration Units: ug/L 

SAMPLE: CCB SAMPLE: CCB 

File: JZH27 A Aug 27, 2009 21 :26 File: JZH27A Aug 27, 2009 23:09 _._._ ..._----_ .._-_._- -------- -------_. 

Analyte Result C Analyte Result C 
• ____0._____­ -_._-_._--_._. 

ALUMINUM 5.13 J ALUMINUM 18.93 J 

ARSENIC 0.08 U ARSENIC 0.08 U 

CALCIUM J7.88 J CALCIUM 19.37 J 

IRON 6.41 ] IRON 20.75 ] 

MAGNESlUM 21.22 ] MAGNESIUM 21.77 ] 

MOLYBDENUM 0.41 J MOLYBDENUM 2.50 J 

POTASSIUM IJOI J POTASSIUM 2J68 J 

SODIUM 113.00 J SODIUM 29.69 J 

FORM lIT (Part I) - IN 

Katahdin Analytical Services A0000033 



6 

DUPLICATES 

Lab Name: Katahdin Analytical Services Client Field ill: SJS04-MW03S-09CD 

Matrix: WATER SDC Name: 5C4956 

Percent Solids: 0.00 Lab Sample ID: SC4956-00lD 

Concentration Units: uglL 
.__ ._...._..._------_.__._---_._._--------------------------_.. _-_._-------------.._----------

Control Limits Sample Result CAnalyte
-_._--_._----_._--------_._---_._--_. ------

ARSENIC, TOTAL 1.6800 

Comments: 

FORM VI - IN 

Katahdin Analytical Services A0000042 
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