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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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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.

ES111309023111VBO 2-1



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, SWMU s, 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

ES111309023111VBO 2-3



FIVE-YEAR REVIEW

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

Remedjial 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) 1. 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 (IPA), consisting of a desktop and archive search on site activities,
was conducted in 2009 (CH2M HILL, 2009¢c). 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

(lsite 1D [Name/Description [Other ID [status [Comments [Documentation of Closure

MRP Sites

Area UXO Wharf Area Sediments Residual Ordnance at wharf PA conducted in FY 2009. Sl will be completed FY 2010.

0001 area; RFA - AOC [; Site 20

IRP Sites

Site 2 Waste Disposal Area B Dump B; Dump B Incinerator; Final Site 2 RI completed February 2004; Final Expanded RI completed

Dump B Blast Grit; RFA - November 2008; and Final FS submitted October 2009. Draft PP submitted
SWMU 2, SWMU 3, SWMU 4 November 2009.

Site 5 Burning Grounds RFA - SWMU 8 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 S| Report submitted April
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 Final RI completed March 2003; Final FS completed March 2004; PRAP Final ROD signed September 2004.

D; RFA - SWMU 6, AOC L Response Complete - |finalized June 2004; ROD signed September 2004, RD submitted November
LUCs 2004; RA completed in October 2005; RACR signed October 2006. LUCs
implemented, site inspections continuing annually.

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
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 Final RI completed March 2003; Final EECA/Action Memorandum completed Final NFA ROD signed February
Disposal Pits; RFA - SWMU 5, August 2002; Phase | Removal conducted September 2002; Phase Il Removal |2006.
SWMU 30 conducted 2004; Final Construction Closeout Report completed March 2003;
PRAP finalized January 2005; NFA ROD signed February 2006.

Site 4 Dumpster Storage at Dumpster storage at Dump D; RFA indicated that the dumpsters were no longer present. Final ROD signed September 2004.
Landfill D RFA - SWMU 7

Site 6 Small ltems Pit Caged Pit, RFA - SWMU 24 Final RI completed March 2003; Final EE/CA and Action Memorandum NFA Final ROD signed September
completed August 2002; Removal Action completed September 2002; Final 2003.

Close-Out Report in March 2003; PRAP finalized July 2003; NFA 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 | Partnering Meeting
SWMU 17 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 Final SSA completed April 2002 recommending an SI to further investigate Signature Page in Final SI (June
Site 8 potential release to groundwater; Identified in the FFA as Preliminary Screening |2004).
Area (FFA Appendix B) March 2004; Final SI completed June 2004
recommending NFA; Consensus for NFA by Navy, VDEQ, and EPA July 2004.

Site 9 Pest. Control Bldg. 249 PA - SWMU 13 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. |RFA - SWMU 23 Removed/remediated during construction of SIMA facility. Closed out during the construction of]

249 the SIMA building and documented
in FFA.

Site 9 Washrack Bldg. 249 RFA - SWMU 25 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 [Hazardous Waste Disposal NFA consensus by Navy, VDEQ, and EPA during a site visit in July 2001. Consensus for NFA as documented

Tracks Area at Bldg. 13 (Railroad in the November 2002 SSA.
Tracks); RFA - SWMU 14

Site 10 Swale beneath Bldg. 13 RFA - SWMU 31 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 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 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 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 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 | Partnering Meeting

271; RFA - SWMU 27 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 | Partnering Meeting
Yard 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; The roof and walls of Building 278/279 were demolished in early 2003, the February 2003 Tier | Partnering

RFA - AOC A flooring and concrete pilings are still in place awaiting final removal. Based upon |Meeting Minutes and documented in
the proximity to Site 2, consensus in February 2003 by Navy, VDEQ, and EPA  |FFA.
that further action related to Site 17 will be addressed as part of Site 2.

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
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 consensus by Navy, VDEQ, and EPA in July 2002. Regional inspections  |July 2002 Tier | Partnering Meeting
are conducted for storm water management. Minutes and documented in FFA.

Site 19 Building 190 Residual Ordnance at Bldg. M- Final SI submitted in June 2004 recommending Supplemental Sl to further Final Site Closeout Report signed

5& 190 RFA - AOC H investigate soil and groundwater; Final Supplemental SI submitted in September [December 2006.
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.

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 under CERCLA. Site will be managed under the MR Program. in the November 2002 SSA.

SWMU 10 Hazardous Waste None Recommended for NFA in the RFA as SWMU 10 was assigned to RCRA July 2002 Tier | Partnering Meeting
Container Storage Bldg. Program as a >90 day storage bunker. Consensus by Navy, VDEQ, and EPA  |Minutes and documented in FFA.
254y for NFA under CERCLA in July 2002, as SWMU 10 was managed under RCRA.

SWMU 11 Hazardous Waste None Recommended for NFA in the RFA as SWMU 11 was assigned to RCRA July 2002 Tier | Partnering Meeting
Container Storage Bldg. Program as a >90 day storage bunker. Consensus by Navy, VDEQ, and EPA  [Minutes and documented in FFA.
163Y for NFA under CERCLA in July 2002, as SWMU 11 is managed under the

Virginia Hazardous Waste Management Regulations (VHWMR).
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Table 21
Site Status Summary Table
Five-Year Review
St. Juliens Creek Annex
Chesapeake, Virginia

Status Comments

Documentation of Closure

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 | Partnering Meeting
Minutes and documented in FFA.

performed in November 2002 by Navy, VDEQ, and EPA to confirm status and
consensus for NFA under CERCLA was reached.

Recommended for NFA in the RFA. Currently in operation and Regional FFA
inspections are conducted for storm water management. Consensus by Navy,

VDEQ, and EPA for NFA under CERCLA.

RFA recommended action for better management practice. A site visit was FFA

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.

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.

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

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

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

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

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

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 was remediated during a removal action conducted as part of the SIMA
facility construction. Therefore, the SJICA 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.

Navy, VDEQ, and EPA reached consensus for NFA under CERCLA in July
2002, as AOC F is managed under the Navy's UST Program.

July 2002 Tier | Partnering Meeting
Minutes and documented in FFA.

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 SICA 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 | Partnering Meeting
Minutes and documented in FFA.

Navy, VDEQ, and EPA reached consensus for NFA under CERCLA, however,
as new information becomes available on the manufacturing areas, the SICA
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

Identified in the FFA as Site Screening Area (FFA Appendix A) March 2004;
Final SSA completed June 2004 recommending NFA; Consensus for NFA by
Navy, VDEQ, and EPA July 2004.

Signature Page in Final SSA
Addendum (June 2004).

Final SSA completed April 2002 recommending an Sl 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).

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

Consensus for NFA as documented
in the November 2002 SSA.

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

Consensus for NFA as documented
in the November 2002 SSA.

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

Consensus for NFA as documented
in the November 2002 SSA.

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

Consensus for NFA as documented
in the November 2002 SSA.

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

Consensus for NFA as documented
in the November 2002 SSA.

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

Consensus for NFA as documented
in the November 2002 SSA.

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

Consensus for NFA as documented
in the November 2002 SSA.

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

Consensus for NFA as documented
in the November 2002 SSA.

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

Consensus for NFA as documented
in the November 2002 SSA.

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

Consensus for NFA as documented
in the November 2002 SSA.

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

Consensus for NFA as documented
in the November 2002 SSA.

Identified in the FFA as Site Screening Area (FFA Appendix A) March 2004;
Final SSA completed June 2004 recommending NFA; Consensus for NFA by
Navy, VDEQ, and EPA July 2004.

Site ID Name/Description Other ID

SWMU 12 PCB Storage Bldg. 198 None

SWMU 18 Old Storage Yard # 2 None

SWMU 19 Old Storage Yard # 3 None

SWMU 21 Hazardous Waste None
Accumulation Area (SIMA #
2)

SWMU 22 Repair Shop Satellite None
Storage Area NE of Bldg.
40

SWMU 26 Scrap Metal Storage in None
Railroad Cars near Bldg.
176

SWMU 29 Dumpsters (throughout the |None
facility)

SWMU 32 Overland Drainage Ditches |None

SWMU 33 Sewer Drainage System None

SWMU 34 Operational Waste None
Accumulation Areas

IAOC D Storm Water Outfalls None

IAOC E Temporary Pump Storage [None

IAOC F Underground Storage None
Tanks

IAOC G Former Process Buildings |None

IAOC J Former Ammunition None
Manufacturing Areas

IAOC K Former Sewage Treatment |FFA - SSA AOC K
Plant

EPIC AOC 1 |E Street and Marsh Road |AOC 1; FFA - PSA AOC 1
Ground Scarring

EPIC AOC 2 |Piers in front of Building 83 |AOC 2

EPIC AOC 3 |Ground Scarring at Building [AOC 3
M5

EPIC AOC 4 |Parking Area South of AOC 4
Building M-1

EPIC AOC5 |Possible Soil Staining AOC 5
Between Buildings 87 and
88

EPIC AOC 6 |Ground Scarring East of AOC 6
Site 2

EPIC AOC 7 |City of Portsmouth Outgrant [AOC 7
Area

EPIC AOC 8 |Possible Waste AOC 8
Disposal/Bulk Storage Area

EPIC AOC9 |Ground Scarring Southwest [AOC 9
of Building 74

EPIC AOC 10 |Ground Scarring in Wharf  |[AOC 10
Area

EPIC AOC 11 |Open Storage Area AOC 11
Northeast of Building 55

EPIC AOC 12 |Sandy Flat AOC 12

AOC 13 PCP Dip Tank AOC 13; FFA - SSA AOC 13

AOC 14 Building 89 AOC 14; FFA - SSA AOC 14

Signature Page in Final SSA
Addendum (June 2004).

Identified in the FFA as Site Screening Area (FFA Appendix A) March 2004;
Final SSA completed June 2004 recommending NFA; Consensus for NFA by
Navy, VDEQ, and EPA July 2004.

Signature Page in Final SSA
Addendum (June 2004).
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.3 SJCA Boundary Location of NFA Sites, SWMUs, and AOCs
[_] NFA Site, SWMU, or AOC

Five-Year Review Report
St. Juliens Creek Annex
Chesapeake, Virginia
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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
November 2004
March 2005
October 2005
December 2005
February 2006
June 2006
September 2006
April 2009

ROD (NAVFAC, 2004)

Final RD (JV I, 2004)

Initiated Remedial Action

Completed Remedial Action

Initiated Land Use Control (LUC) Inspections

ROD Modification (CH2M HILL, 2006a)

LUC RD (NAVFAC, 2006b)

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

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):

e 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.

e 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:
e Prohibit digging into or disturbing the soil cover or landfill contents.
e 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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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.

3-4
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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

3.41 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 hg pp
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/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:

e RI

e ROD (including toxicity values and risk characteristics)

e Applicable or relevant and appropriate requirements (ARARs) (provided in Table 3-1)
e ROD Modification

e Construction Closeout Report

e RACR

e LUCRD

e Site Inspection Letter Reports

e Voluntary Groundwater Monitoring Reports

e 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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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-
MWO04S) 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-MWO05S;
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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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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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 CERCLA site EPA Region Ill RBC Tables TBC
concentration (RBC) screening levels
Groundwater
Chemical-specific RBC screening levels JPublic water system EPA Region Ill RBC Tables TBC

Virginia Hazardous Waste Managemen

t Regulations (VHWMRS)

Definition and management of RCRA

Waste soil

9 VAC 20-60 et seq

Relevant and

hazardous waste Appropriate
These regulations and laws define the [Wastes must meet definition]9 VAC 20-60-12 et seq Relevant and
requirements for the management of of hazardous waste Appropriate

hazardous wastes. Any disposal facility
must be properly permitted and in
compliance with all operational and
monitoring requirements of the permit
and regulations.

Virginia Solid Waste Management Regulations (VSWMRs)

Specific regulations for the handling of

Waste must meet the

9 VAC 20-80 et seq

Relevant and

“special wastes" determination of a Virginia Appropriate
“special waste”

These regulations and laws define the  JWastes must meet definition]9 VAC 20-80 et seq Applicable

requirements for the management of of solid waste

solid wastes. Any disposal facility must

be properly permitted and in compliance

with all operational and monitoring

requirements of the permit and

regulations.

Provides criteria for determining if solid |Permitted solid waste / 9 VAC 20-80 et seq Applicable

waste disposal facility poses an adverse
effect on human health or environment

municipal waste landfill
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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 Applies to sites located Chesapeake Restoration Act of 2000 Applicable
strengthen cooperative efforts to restore Jwithin the Chesapeake Bay
and protect the Chesapeake Bay and to Jwatershed
achieve the goals established in the
Chesapeake Bay Agreement
Protection of Floodplain*
Actions taken should avoid adverse Action that will occur in a 40 CFR Part 6, Appendix A; excluding Applicable
effects, minimize potential harm, restore [floodplain, i.e., lowlands, Sections 6(a)(2), 6(a)(4), 6(a)(6); 40 CFR
and preserve natural and beneficial and relatively flat areas 6.302
values adjoining inland and coastal

waters and other flood-

prone areas
Protection of Wetlands*
Action to minimize the destruction, loss, |Wetland 40 CFR 6, Appendix A; excluding Sections Applicable
or degradation of wetlands 6(a)(2), 6(a)(4), 6(a)(6); 40 CFR 6.302

Clean Water Act (CWA) of 1972 Section 404

Federal Fish and Wildlife Conservation Act
Requires that activities avoid, minimize, |Applies to actions that affect |16 USC 8662 et seq Applicable

or compensate for impacts to fish and
wildlife and their habitats

fish and wildlife and their
habitat

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 81451 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

Activities affecting the

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

Relevant and

management zone in a manner coastal zone including lands |15 CFR 930 and 923.45 Appropriate
consistent with local requirements thereunder and adjacent
shore land
Virginia State Water Control Laws and Virginia Wetlands Regulations*
Action to minimize the destruction, loss, |Wetland as defined by General Provisions Relating to Marine Applicable

or degradation of wetlands

Virginia statutory provision

Resources Commission, Va. Code Ann. 28.2-
1300 to 1320 (1998); Wetlands Mitigation
Compensation Policy, 4 VAC 20-390-10 to 50

Chesapeake Bay Preservation Act and

Chesapeake Bay Preservati

on Area Designation and Management Regu

lations*

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

Contamination of air

40 CFR Sections 50.4 - 50.12

Relevant and

Ambient Air Quality Standards (NAAQS) {affecting public health and Appropriate
standards for ambient air quality to welfare

protect public health and welfare

(including standards for particulate

matter and lead)

Virginia Air Pollution Control Regulations*

Fugitive dust/emissions may not be Any source of fugitive dust/ |9 VAC 5-50-60 to 90 Applicable
discharged to the atmosphere at emissions

amounts in excess of standards

Virginia Stormwater Management Regulations and Virginia Erosion and Sediment Control Regulations

Regulates stormwater management and |Land disturbing activities Stormwater Management Act, VA Code Ann. JApplicable

erosion/ sedimentation control practice

88 10.1-603.1 to 603.15 (1998)

3-20-10 to 251

10 to 110

VAC 25-180-10 to 70

Stormwater Management Regulations, 4 VAC
Erosion and Sediment Control Law, Va. Code
Ann .88 10.1-560 to 571 (1998); Erosion and
Sediment Control Regulations, 4 VAC 50-30-

Virginia Storm Water Construction Activity, 9

*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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TECHNICAL MEMORANDUM CH2MHILL

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:

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

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

e 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:

e Prohibit digging into or disturbing the soil cover or landfill contents
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e 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-MWO03 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



SITE 4 ANNUAL INSPECTION REPORT - FISCAL YEAR 2006

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
Creek Annex, Chesapeake, Virginia.
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Site 4 - Landflll 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 materiai which 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. 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 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 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. Wastes 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 removal, and eastemn 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.
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IR CHECKLIST

Comments: (Provide refated question number for each comment)

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 figure, 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 dctivity coordinator. Indicate if IDW 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
concems in the comments section above, mark location of concern on map, and nofify 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 site monitoring wells, as depicted on the figure, in good condition and appear to be locked? (i.e. damaged protective posts and/or well
i If no, describe condition of the deficient monitoring well{s), mark location of deficient monitoring well(s).
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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 northeastemn 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 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 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 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. Wastes disposed of at Site 4 were estimated at 1,5C

The Selected Remedy for Site 4; soil cover, surface and wetland debris I, and y drainage ditch al; is currently being conducted and is
expected for completion by October 2005. Fencing is installed around the perimeter of the site with signs posted.
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Jsln:H.LAJ‘ﬁn.\_h!L(._ ingood coadiRea - GuesHoa *g -

‘General Questionnaire - ~ [res [No
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 fiqure, 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 Izl:l
below, and notify activity coordinator. Indicate if IDW 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 concems, such as, signs of dumping of chemicals or debris, with regards to this site? If no, annotate these concems in the
comments section above, mark location of concem 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, g:l
mark deficient location(s} on ma. and notifv 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? (ji.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).
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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 Southemn 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 french 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 of Blows Creek. Disposal included primarily trash and
wet garbage. Sanitary landfill operations conti 1 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 polychlerinated biphenyls (PCBs) were reportedly disp d. Wastes disp d of at Site 4 were estii

The Selected Remedy for Site 4; soil cover, surface and wetland debris removal, and eastemn drainage ditch removal, was completed in 2005. Fencing is
installed around the perimeter of the site with signs posted,
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‘General Questionnaire ' Yes |No
|s the area free of any indication of recent andfor current intrusive activities within the site boundary, as depicted on the figure, or in the immediate vicinity of X
the site? If no, mark location of intrusive activities on figure, note extent and purpose.

| 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 activity coordinator. Indicate if IDW is properly labeled, per example below:
Investigative Derived Waste
Purge water from Site 4
January 28, 2003
Do net 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 concems in the
comments section above, mark location of concem 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 (Jetters 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 correclive action to ensure the effectiveness of the remedy?
Is the site free of signs of siressed vegetation or bare spots that may lead to erosion of the soil cover?

In the case of a sever weather event, is the integri




SITE 4 ITHSPECTION
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(AFTER TROPICAL STORM ERNESTO)

Site 4 - Landfill D

St. Juliens Creek Annex, Chesapeake, Virginia

Dascription: Sile 4 (Landfill D} covars an estimatad 10.1 acres in the northeaslerm partion of the Annex just nerh of the cenfluenca of Blows Creek and
the Southern Branch of the Elizabeih River, The sita is localed on fill material that reporiedly ariginated from the Southem Braneh of the Elizabeth River.
Tha first indication of activity at Site 4 |s a tranch identified an a historical aerial photograph from 1961, Tha original trench and others werae filled with
trash, wet garbage, and soil from subsequent lrenches, It is net knewn hew many trenches ware aveniually dug, but based on a review of historical aerial
photographs, thare appear to be cnly two, Around 1870, 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, al which fime trash and garbage were hauled to an off-site facility and
inert conatruction matenial was continued to be disposed of at Sita 4 until 1981, The wasles managed were primarily lrash, wel garbage, censtruction
material, and out-dated civil defense materials, Some solvents, acids, basas, and polychlorinated biphenyls (PCBs) were reporledly disposed. Wasles dis

The Selected Remedy for Site 4; seil cover, surface and welland debris removal, and easlern drainage ditch removal; was completed (n 2005. Fencing Is
hq around tha parimetar of the silo with sinns postad.

Figure 1

Sie 4

Sitg A/LUC Boundary i 5S¢ Judigns Crook Annox
Fanca Boundary 8 zx2sign Chesapooke. Virginia

&  Moiltornng Wall - Deop N
Arenie s B Monitorng Wall = Shallow 120 180 Toot MVIHILL

" General Questionnaire Yes _|No
Is the area free of any indication of recent and/or current intrusive acivities within the site boundary, as depicled on the figure, or in the immediale vicinity x
af tha sila? Il no, mark localien of intrusiva activities on fiaure, note extent and purposa,

Is the area frae of slorage of any investigative derived wasts (IDW) on €ite? If no, mark location of IDW on figure, note its condition in the comment IX:'
seclion below, and nelily activity ceerdinator. Indicate if IDW is preperly labeled, per example below:
Investigative Derived Waste
Piiige walei from Sito 4
January 26, 2003
Do nol handls, analysis pending
Cantact Agnes Sullivan, NAVEAG MID LANT, (757) 444-4120

15 the area frée of identifiable concerns, such as, signs of dumping of chemicals or debris, with regards to this site? If no, annetats thess cencerns in the -
comments secilon above, mark lecatien of concem on map, and neolify activity coerdinator.

Site Specific Questionnaire
Ara the dfalnage ditches, as dapicted on the figure, in good condition (fres of sediment bulldup and debris)? If ne, describe condition of the drainage
ditch. mark deficient lecation(s) en map, and nalify activity coordinator.

Ara the signs, depicted on the figure, in good condition (letters atill visible, and standing upright)? If no, describe candition of the signs, mark lecation(s) -
on map, and netify activity coerdinalor.

Ara site moniloring walls, as depicted on the figure, in good condition and appear to ba locked? (I.e. damaged protective pasts and/or well head/casing) -
If no. deseribe condilion of the deficieni meniloring well(s), mark location of deficienl monitoring well(s).

Is tha soll cover free of nolablo defacts that would require carrective action to ensure the effecliveness of the ramedy? E:
Is tha sile free of signs of siressed veaetation or bara spols thal may lead to erosian of the soll cover? (2= 1 1]
In tha case of a severs waather avant, is the Intearity of the scil caver intact (no ercsion by surface unoif? E:l
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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 nerth of the confluence of Blows Creek and
the Southern Branch of the Elizabeth River. The site is located on fill material that rep i from the Southemn Branch of the Elizabeth River.
The first indication of activity at Site 4 is a trench identified on a historical aerial photograph fmrn 1961. The original trench and others were filled with
trash, wet garbage, and soil from subsequent trenches. I is not known how many trenches were eventually dug, but based on a review of historical aerial
photographs, there appear (o 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 cperations 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
materal, and out-dated civil def, terfals. Some solvents, acids, bases, and polychlorinated biphenyls (PCBs) were reportedly disposed, Wastes dis

The Selected Remedy for Site 4, soil cover, surface and debris I, and east inage ditch I, was leted in 2005, Fencing is
installed around the perimeter of the site with sians posted.
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Comments: (Provide related question number for each comment) : _

General Questionnaire ' ~ [ves [no
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 x
of the site? If no. mark location ef intrusive activities on fiqure, note extent and purpose.

Is the area free of storage of any investigative derived waste (JOW) on site? If no, mark location of IDW on figure, note its condition in the comment IZIZ]
section below, and notify activity coordinator. Indicate if IDW is y labeled, per e below:
Investigative Derived Waste
Purge wates frem Site 4
January 28, 2003
Do net handie, analysis peading
Contact Agres Sullivan, NAVFAC MID LANT, (757) 444-4120

Is the area free of identifiable concems, such as, signs of dumping of chemicals or debris, with regards to this site? If no, annotate these concems 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 lecation(s) on map, and nolify aclivity coordinator,

Are the signs, depicted on the figure, in good condition (letiers still visible, and prigl If no, ibe condition of the signs, mark location(s)
on map, and nolify activity coordinator.

Are site monitoring wells, as depicted on the figure, in good condition and appear {0 be locked? (i.e, damaged protective posts and/or well head/casing)
If ne, 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 cormective action to ensure the effectiveness of the remedy?

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

In the case of a severa weather event, is the inteqgrity of the scil cover intact (no erosion by surface runoff)?
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QS&L, INC.
2499 NUMBER TEN LANE
CHESAPERKE, VA 23322
{757) 558-6003
‘ FAX (757) 558-6034

JULY 13, 2006

ACGVIQ ENVIRONMENT#L SERVICES
4hR3 MAYGOOD ROAD, SUITE 201
VA BEACH, VA 23455

REF: SOTL COVER AT SITE 4 OF
T, JULIENS:CREEK ANNEX
CHESAPEAKE , ‘ VA

ATIN: CRAIG MILLER

GENTLEMEN :

In response to your inquiry as to the lack of germination of the szeed on the
ahove referenced project, we are suggesting the following:

|, We recommend not cutting the grass for the next
three mbonths as the area is self-seeding itself.

We suggest that you do not put out more seed at.
this time, glve the g¢rass time to come together
on its own.

P

If vou have any questions or comments, please do not hesitate to contact thig
office.

Sincerely,

[ce Presidant 3

cc: file



TECHNICAL MEMORANDUM CH2MHILL

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:

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

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

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

e Prohibit residential use and development of the site

The Remedial Design (RD) for the Selected Remedy was completed in November 2004
[Agviqg-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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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.
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Site 4 - Landfill D

St. Juliens Creek Annex, Chesapeake, Virginia

Description: Site 4 (Landfill D) covers an estimated 8.3 acres in the northeastemn pnrl-on of Iho 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 report, 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 photegraph from 1261. The onginal french and others were filled wilh 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 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 ials. Some solvents, acids, bases, and polychlorinated biphenyls (PCBs) were reportedly disposed. Wastes dis

The Selected Remedy for Site 4; soil cover, surface and wetland debris removal, and eastemn drainage ditch I, was F in 2005. Fencing is
installed around the perimeter of the site with signs posted,
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‘General Questionnaire - Yes |MNo
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| X
of the site? If no, mark location of intrusive activities on fiqure, note extent and purpose.

B zx2sign
&  Monitoring Well -
*  Monilorng Well -

Shabon

Is the area free of storage of any investigative derived waste (IDW) on sita? If no, mark location of IDW on figure, note its condition in the comment E:l
section below, and notify activity dinator. Indicate if IDW is rly labeled. per example below:
Investigative Derived Waste
Purge walter frem Site 4
January 28, 2007
Do not handle, analysis pending
Contact Tim Reisch, NAVFAC MID LANT, (757) 444-6830

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 concemns in 1heKI:I
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 (letlers still visible, and standing upright}? If no, describe condition of the signs, mark lacation(s) -
on map, and notify activity coordinator.

Are site monitaring 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 ion of d well(s),

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

Is the site free of signs of stressed veqgetation or bare spots that may lead to erosion of the soil cover? EEI:'

In the case of a severe weather event, is the intearity of the soil cover intact (no erosion b\f surface runoff)? |II:I
ALy A ’




TECHNICAL MEMORANDUM CH2MHILL

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:

e 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

e Prevent overland flow entering the site (surface water run-on) and control surface water
run-off and erosion
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To further define and implement the RAOs, the ROD specified the following LUC objectives
for Site 4:

e Prohibit digging into or disturbing the soil cover or landfill contents
e Prohibit residential use and development of the site

The Remedial Design (RD) for the Selected Remedy was completed in November 2004
[Agvig-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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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 materal that reportedly enginated from the Southern Branch of the Elizabath
River. The first indication of activity at Site 4 is a trench identified on a historical aerial photograph from 1951, 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 of Blows Creek. Disposal
included primarily trash and wet garbage. Sanitary landfill operations continued until 1976, at which time trash and garbage mra hauled to an off-site

facilty and inert construction material was continued to be disposed of at Site 4 until 1981. The wastes d were pri y trash, wet garbag
construction material, and out-dated civil def Some sol . acids, bases, and polycl-lorlnaled b:phenyls {PCBsJ were reportedty dnsposac
The Selected Remedy for Site 4; soil cover, surface and wetland debris remaoval, and east Irainage ditch I, was completed in 2005, Fencing

|s |nstallsd amund the panmeter of the site with signs posted,
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General Questionnaire
Is the area free of any indication of recent and/or current infrusive 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 (IDW) on site? If no, mark location of IDW on figure, note its condition in the comment

section below, and notify activity coordinator. Indicate if IDW is properly labeled, per example balow:
Investigative Derved Waste
Purge water from Site 4
January 28, 2003
Do not handle, analysis pending
Contact Agnes Sullivan, NAVFAC MID LANT (757) 444-4120

|s the area free of identifiable concems, such as, signs of dumping of chemicals or debris, with regards to this site? If no, annotate these concermns in
the comments section above, mark location of cancern 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) cn map, and notify activity coordinator

Are site monitoning wells, as depicted on the figure, in good condition and appear to be locked? (i.e. damaged protective posts and/for 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 comrective 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?

In the case of a severe weather event, is the integrity of the soil cover intact (no erosion by surface runoff)?

Yes |No
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Site 4 Annual Inspection Report - Fiscal Year 2009

PREPARED FOR: SJCA Tier I Partnering Team

INSPECTION CONDUCTEDBY:  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:

e 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

e Prevent overland flow entering the site (surface water run-on) and control surface water
run-off and erosion
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To further define and implement the RAOs, the ROD specified the following LUC objectives
for Site 4:

e Prohibit digging into or disturbing the soil cover or landfill contents
e Prohibit residential use and development of the site

The Remedial Design (RD) for the Selected Remedy was completed in November 2004
(Agvig-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.
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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 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 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 mstalled around the penmeter of the site with signs posted.
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General Questionnaire S Yes |No

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 x
vicinity of the site? If no, mark location of intrusive activities on fiqure, note extent and purpose.

Is the area free of ge of any ir igative derived waste (IDW) on site? If no, mark location of IDW on figure, note its condition in the comment
section below, and notify activity coordinator. Indicate if IDW 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 concems, such as, signs of dumping of chemicals or debris, with regards to this site? If no, annotate these concems in lZI:
the comments section above, mark location of concem 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 lI—l:l
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?

In the case of a severe weather event, is the integrity of the soil cover intact (no erosion by surfa noff)?

[Inspection performed by: (Print and si
Date:




Attachment 2 - Site 4 Post-Storm Inspection Report
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Site 4 Inspection Report - Post-Storm Inspection

PREPARED FOR: SJCA Tier I Partnering Team
INSPECTION CONDUCTEDBY:  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.



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 Southemn 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. 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 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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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 x
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 (IDW) on site? If no, mark location of IDW on figure, note its condition in the comment IZD
section below, and notify activity coordinator. Indicate if IDW 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?

A / — /
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In the case of a severe weather event, is the integrity of the soil cover intact (no erosion by surface ru/r)off)?
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Site 4 Inspection Report - Post-Storm Inspection

PREPARED FOR: SJCA Tier I Partnering Team

INSPECTION CONDUCTEDBY:  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.



Site 4 - Landfill D

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 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 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 penmeter of the site wnm slqns posted.
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Is the area free of any indication of recent and/or current intrusive activities within the sd/ boundary, as deplcted on the figure, orin
vicinity of the site? If no, mark location of intrusive activities on figure, note extent and pumpose.

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 IZD

section below, and notify activity coordinator. Indicate if IDW is properly 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

the comments section above, mark location of concem on map, and notify activity coordinator.

Is the area free of identifiable concems, such as, signs of dumping of chemicals or debris, with regards to this site? If no, annotate these concems in @:’

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 lz‘:‘

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 ZI:-I

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

Are site itoring wells, as depi 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?

In the case of a severe weather event, is the integrity of the soil cover intact (no erosion by surface /unoff)"
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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
Access controls
Institutional controls
Groundwater pump and treatment O
Surface water collection and treatment [m]

Monitored natural attenuation []
Groundwater containment []
Vertical barrier walls ]

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  NAVFAC
Contact ~ Walter Bell RPM 9/21/2009 757.445.6638

Name Title Date Phone #

Problems, suggestions; Report attached :

Agency  EPA, Region lIl
Contact ~ Robert Stroud RPM 9/21/2009 410.305.2748

Name Title Date Phone #

Problems, suggestions; Report attached :

Agency  VDEQ
Contact ~ Karen Doran RPM 9/21/2009 804.698.4594

Name Title Date Phone #

Problems, suggestions; Report attached :

Il. INTERVIEWS - NOT APPLICABLE

IIl. ON-SITE DOCUMENTS & RECORD VERIFIED (Check all that apply)

1 O&M Documents
0&M manual Readily Available [] Up to date (]
As-built drawings Readily Available [] Up to date []
Maintenance logs Readily Available [] Up to date []
Remarks:

2 Site Specific Health and Safety Plan Readily Available D Upto date [_]
Contingency/emergency response plan Readily Available D Up to date D
Remarks: Included as part of the Voluntary Groundwater Monitoring Project Plans

3. 0&M and OSHA Training Records Readily Available [] Up to date [] NA
Remarks: Per contract with Navy

4. Permits and Service Agreements
Air discharge permit Readily Available D Up to date D
Effluent discharge Readily Available D Up to date D
Waste disposal, POTW Readily Available D Up to date D
Other permits Readily Available D Up to date D
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5 Gas Generation Records Readily Available [J Up to date (] wald

6 Settlement Monument Records Readily Available D Up to date D 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 O Up to date [m] N/A
o Discharge Compliance Records
Air Readily Available D Up to date D N/A
Water (effluent) Readily Available D Up to date D N/A
10 Daily Access/Security Logs Readily Available [J Up to date (] N/A
IV.O&M COST
1 O&M Organization
State in-house [ Contractor for State []
PRP in-house [] Contractor for PRP []
Federal Facility in-house O Contractor for Federal Facility [J
Other : In Remedial Action Completion Report for Site 4
2 0O&M Cost Records
3 Unanticipated or Unusually High O&M Costs During Review Period

Describe costs and reasons:

V. ACCESS AND INSTITUTIONAL CONTROLS

A. Fencing

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

Remarks : Site fence locked and in good condition.

B. Other Access Restrictions

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

Remarks : Signs in good condition with correct contact information.

C. Institutional Controls (ICs)

1. Implementation and enforcement
Conditions imply ICs not properly implemented
Yes [ No NnAO
Conditions imply ICs not being fully enforced
Yes nad
Type of monitoring (e.g., self-reporting, drive by) : site inspections
Frequency yearly
Responsible party/agency : NAVFAC
Contact:  Walter Bell RPM 757-445-6638
Name Title Phone No.
Reporting is up to date
Yes[4] No[J NA
Reports are verified by the lead agency
Yes[4] No[J NA
Specific regs in deed or decision documents have been met
Ye: No|
Violations have been reported
Ye: No|
Other problems or suggestions: Report attached []

See comments provided in Section XI.
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2 Adequacy NA[
ICs are adequate

ICs are inadequate (]

D. General

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

2 Land use changes on site

3 Land use changes off site

Remarks : None observed

VI. GENERAL SITE CONDITIONS

A. Roads Applicable NA O
1 Roads damaged N/A L]
Location shown on site map
Roads adequate Site access road still present. Vegetation growing on road.

B. Other Site Conditions

1 Remarks :

VII. LANDFILL COVERS

A. Landfill Surface

1 Settlement
Location shown on site map [
Settlement not evident
2 Cracks
Location shown on site map O
Cracking not evident
3 Erosion
Location shown on site map O
Erosion not evident
4 Holes
Location shown on site map O
Holes not evident
Areal extent : Depth :
Remarks :
18 Vegetative Cover
Grass
Cover properly established
No signs of stress
Trees/Shrubs (indicate size and locations on a diagram) O
Remarks : Dense vegetative cover over cap 8' tall.
6 Alternative Cover (armored rock, concrete, etc.) N/A
7 Bulges
Location shown on site map O
Bulges not evident
Iz Wet Areas/Water Damage
Wet areas/water damage not evident
Wet areas[] Location shown on site map a Areal extent :
Ponding [m] Location shown on site map a Areal extent :
SeepsD Location shown on site map O Areal extent :
Soft sub grade [] Location shown on site map a Areal extent :
Remarks :
Ie Slope Instability
No evidence of slope instability
Slides [J Location shown on site map []
Areal extent :
Remarks :
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B

. Benches Applicable [(J 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 [m] 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.)

. Cover Penetrations Applicable [J

Gas Vents

Gas Monitoring Probes

ENEE

Monitoring Wells (within surface area of landfill)
Properly secured/locked
Functioning
Routinely sampled (]
Good condition O
Evidence of leakage at penetration (]
Needs maintenance

Remarks :

Leachate Extraction Wells N/A
Properly secured/locked (]
Functioning
Routinely sampled (]
Good condition O
Evidence of leakage at penetration (]
Needs maintenance

Remarks :

5

Settlement Monuments N/A
Located (]
Routinely Surveyed (]

Remarks :

._Gas Collection & Treatment Applicable [m] N/A

Gas Treatment Facilities
Flaring O
Thermal destruction O
Collection for reuse O
Good condition O
Needs maintenance O
Remarks :

Gas Collection Wells, Manifold and Piping
Good Condition O
Needs Maintenance O

N/A O

Remarks:

Gas Monitoring Facilities (e.g, gas monitoring of adjacent homes or buildings.)
Good Condition
Needs Maintenance O

nva O

Remarks:

-

. Cover Drainage Layer Applicable N/A

Outlet Pipes Inspected
Functioning O
N/A
Remarks:

Outlet Rock Inspected
Functioning
wva O

Remarks: _In good condition.

G. Detention/Sedimentation Ponds Applicable [m] N/A

1

Siltation  Areal extent Depth N/A
Siltation not evident (]
Remarks:

Erosion  Areal extent Depth N/A
Erosion not evident []
Remarks:

Outlet Works
Functioning [m]

wva O

Remarks:

Dam
Functioning O

wva O

Remarks:

H. Retaining Walls Applicable a N/A
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Deformations
Location shown on site map
Deformation not evident

Horizontal displacement

O
O

Vertical displacement

Rotational displacement

Remarks:

Degradation
Location shown on site map
Degradation not evident
Remarks

O
O

I. Perimeter Ditches/Off-Site Discharge

N O

1

Siltation
Location shown on site map
Siltation not evident

Areal extent

O

Depth

Remarks

Vegetation Growth
Location shown on site map

Vegetation does not impede flow

Areal extent

O N/A O

Type

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

Erosion
Location shown on site map
Erosion not evident

Areal extent

O

Depth

Remarks

Discharge Stucture
Functioning
Remarks

nva O

VIl. VERTICAL BARRIER WALLS Applicable a N/A

Settlement
Location shown on site map
Settlement not evident
Areal extent

O
O

Depth

Remarks:

Performance Monitoring
Type of Monitoring

Performance not monitored

Frequency

O

Evidence of breaching
Head differential

O

Remarks
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C. Treatment System

Applicable O

N/A

Treatment Train (Check components that apply
Metals removal
Oil/Water separation
Bioremediation
Air stripping

ooooo

Carbon absorbers
Filters [

Additive (e.g., chelation agent, flocculent

Others

Good condition O

Needs Maintenance O

Sampling ports properly marked and functional
Sampling/maintenance log displayed and up to date
Equipment properly identified O

O
O

Quantity of groundwater treated annually O
Quantity of surfacewater treated annually O
Remarks
2 Electrical Enclosures and Panels (properly rated and functional)
N/A O
Good condition O
Needs Maintenance O
Remarks
3 Tanks, Vaults, Storage Vessels
NA O
Good condition O
Properly secondary containment O
Needs Maintenance a
Remarks
4 Discharge Structure and Appurtenances
NA O
Good condition O
Needs Maintenance O
Remarks
5 Treatment Building(s)
NA O
Good condition (esp. roof and doorways) O
Needs repair O
Chemicals and equipment properly stored O
Remarks
6 Monitoring Wells (pump and treatment remedy)
Properly secured/locked O
Functioning O
Routinely sampled O
Good condition O
All required wells located O
Needs Maintenance O
N/A
Remarks
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D. Monitoring Data

1 Monitoring Data
Is routinely submitted on time O
Is of acceptable quality O

2 Monitoring data suggests:
Groundwater plume is effectively contained

0o

Contaminant concentrations are declining

D. Monitored Natural Attenuation

Monitoring Wells (natural attenuation remedy) O
Properly secured/locked O
Functioning O
Routinely sampled O
Good condition O
All required wells located O
Needs Maintenance O
NA O

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

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

is effective and functioning as designed.

IE- 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 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 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 mstalled around the penmeter of the site with signs posted.
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General Questionnaire S Yes |No

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 x
vicinity of the site? If no, mark location of intrusive activities on fiqure, note extent and purpose.

Is the area free of ge of any ir igative derived waste (IDW) on site? If no, mark location of IDW on figure, note its condition in the comment
section below, and notify activity coordinator. Indicate if IDW 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 concems, such as, signs of dumping of chemicals or debris, with regards to this site? If no, annotate these concems in lZI:
the comments section above, mark location of concem 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 lI—l:l
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?

In the case of a severe weather event, is the integrity of the soil cover intact (no erosion by surfa noff)?

[Inspection performed by: (Print and si
Date:




Appendix C
Interviews and Surveys




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,

50 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 — Landfil] 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,

50 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,

50 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,

50 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 BRACd
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,

50 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,
50 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.



Questionnaire

OHowfardo you live from SJCA? __ <2miles  ___ 5-10 miles I Wo /’k&CL - S\TCA
___2-5miles L5 10 miles ik, /9 ?/v qu’ 2002 ¢

6 How long have you been a resident of the community? __ <1year ___years Q‘/ /’“ V ELEX / S A h/) A 6’
~ empPloy€e
O How would you describe your “affiliation” with SICA? (check all that apply) rmer /3 7 )
gJCA emhloyee : _____business owner ____representative of
: homeowners association
¥~ SJCA former employee ___ mpresentaﬁve of civic or ____ public or elected official
efined public interest organization
____local resident ____refired military person : Other (please describe)

(‘W é’/mf%/ae, < /Nann nfﬁ""'/'s@éf SE:Z ﬂjoé?z&— VE 4%

Oa. Have you or your relatives ever worked at SICA? _{/ yes, | have no yes, a relative has
b. If yes, for how long? Z.Z—years for me years for relative

ea. 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 (“s);mf"‘f’;g';“ (3) Satisfactory ‘g{;:f:;;f;‘ (1) Poor
Trusting Relationship %
Open Communication 3
Involved in the Community 3
Concerned for the Environment 3
b. Comments:

Ga. How would you rate the public’s attitude toward SJCA?
___Excellent o/ Satisfactory ___Poor (If poor, please explain below.)

b. How would you rate your attitude toward SJICA?
___Excellent + 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.)

d. Comments: A & Alpekeade St
he o 7m-_.n,y 5 sl

ths;n;_ the Creek #e £ wih = wdze yhze/fﬂ%;
Adhd 47[" SICAH 6}7:»14/1 4 % restered +£.
;1‘}/ 9“1\6\GWW( [.\vﬂr\/bt(_ Ce nC‘I'\{'—;Dpﬂ '
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2009 Community Question:

€ a. Are you aware of or concerned about environmental issues at SICA? ¥ Yes __No

b. If yes, what issues? %57‘?, C/hmp; / < \6 Urn, u; 7()0 H/etrl/‘f

0 a. Do you feel that environmental contamination at SICA has affected the surrounding community? _#” Yes ___ No
b. If yes, in what ways? (check all that apply) g
/ﬁ alth nomic loss ‘/perception of the community
environmental impacts v~_quality of life other (please explain)
0 a. Have you noticed anything on SJCA or in the surrounding area that would give you concerns about the SUCA
activities affecting the environment? Yes

b. If yes, whatconcemsyou?_éa_ii&[‘_mrl *L"‘- 7L15)<l (& Cst”" J’&I‘%«___qf Jﬂ m/o

@ a. Are you aware of the SJCA Environmental Restoration Program? _" Yes o ;o
b. If yes, what is your understanding of the program? Mﬁ_ﬁezﬁajd—

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

The Virginian-Pilot newspaper t/

Other newspaper (which one?)

Television (which station?) 0. /)3 3 4/
Radio (which station? ’ /m v
Website (which site?) cAN + Fhel v
Other (please describe) AL/ /l/g s /

| don't follow daily news.

Restoration Advisory Board meetings

Community meetings/open house

b. How do you currently receive information about environmental issues at SUCA? Check All That Apply
The Virginian-Pilot newspaper e
Other newspaper (which one?)
Television (which station?) Jb y 1353 e
Radio (which station?)
Website (which site?) P
4

Direct mailings

Other (please describe)

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




unity Questionnaire

~

@ Have you ever seen newspaper announcements jor[publlc meetings concerning the SICA
Environmental Restoration Program? Yes No

@ a. Do you know about the SICA 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. ’//’ ‘
>5

b. If yes, how many meetings have you attended? ____none ____1-2__ 25
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 SICA RAB meetings will be held please contact the Navy
Public Affairs officer at 757-396-9550 or e-mail stephen.milner@navy.mil

@ a. Are you aware of the SJCA information repos\i?/at the Major Hillard Branch Library in Chesapeake? Aas ___No
b. If yes, have you made use of this resource? Yes ___ No
c. Do you feel this is a convenient location? .4 Yes ____No
d. If no, where would you prefer it to be?

D a. Would you be interested in receiving information about the status of environmental cleanup at the base? A __No

b. If yes, how frequently w d you like to receive that information?
quarterly annually ____ Other:

¢. 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)

@ a. How many times have you had contact with government officials (i.e, Navy, EPA, VDEQ, etc.) about the
environmental cleanup program at SICA? ____none __ 1-5 _ 4 >5

b. How would you rate thej?ciéls’ responsiveness to your concems?
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 No

b. Why or Why Not?

@ 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: Name:




2009 Community Questz@

@ a. Wely/aware that discarded military munitions items have been found at SJCA and removed?
/" Yes

v ___No
b. If yes, how did you become aware? /q #
__ newspaper ____TV/radio __word of mouth Other (please explain) / B

Vi

c. How c?ﬁcerned are you about discarded military munitions?
very somewhat not very not at all not sure

A Record 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 SICA.

@ a. Were {6u aware of this Remedial Action that occurred at Site 4 - Landfill D?
Yes 4

___No g
b. If yes, how did you become aware? /
____newspaper __TV/radio ____word of mouth Other (please explain) % fﬁB

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. 4/&2

d. Do you feel well informed a éut the environmental activities and progress at Site 4 - Landfill D?

____very ymewhat ____notvery ___ notatall ____notsure
e. Do you feel that the remedy selected for this site will protect human health and the environment?
___very somewhat ____ notvery ___notatall ____notsure
Why or why not?

@Please use the back of this survey o provide any additional comments 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 SJICA and the community.



nity Questionnaire

© How far do you live from SJCA? <2 mites 5-10 miles
_ 2-5miles  ____ >10miles

© How long have you been a resident of the community? ___ <1year ___years i%w% = 7#" g A

7éo
e How would you describe your “affiliation” with SICA? (check all that apply) Q
SJCA employee ____ businessowner - ____representative of
- homeowners association
____SJCAformer employee ____representative of civic or ____ public or elected official
: public interest organization
\/_local resident ____retired military person ____ Other (please describe)

LA i o

°a. Have you or your relatives ever worked at SICA? A(yes,lhave A _no ‘/yes,arelative has
b. If yes, for how long? é years for me t/years for relative f@t/ffffl/( / /7@'5 &n e/“,;éamxéj EH o EET

63- 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.)

4) Better than : 2) Less than
(5) Excellent | 9 B2 o | (@) Satisactory . o |52 ) Bonr
Trusting Relationship i
Open Communication od
Involved in the Community e
Concemed for the Environment v

b. Comments:

Oa. How would you ra‘t}the public’s attitude toward SJCA?
__Excellent  Satisfactory ___Poor (If poor, please explain below.)

b. How would you rate your attitude toward SICA?
___Excellent _/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.)

d. Comments: %"”Y’? Wy 8wy 75 »}}/9)’:’#’6/’”6‘/77{‘ 7‘/’{"/”5 44‘.!‘ Zeen Sep27e %4,/( “!ouf Cnn G o
Cegeerns abeot the dredse sppi/ w e creck (577 ond of Croctlocl Cff Loyow
o5 it ey Oal/Beolds. ’ THs the vsval Svomer mill” ctvft. T havent heavd ‘o

Seen ongSig. aloc,,-{* B Rﬁc gtatvs, TF T wes rea)[v( Concervied T
I BRI IR, ST T T — T ER———. R —— h_: - (o u/ﬂ( 'W
694"75 ﬂwus]« /
The wevw adddong ab

//7;@ f/"ﬂ/w\'nr«r (;71'7513,7' Neéar %e jd e
Secrn b be /ﬁu/ c’/u)‘ b/




2009 Community Question:

‘4es __No

03- Are you aware of or concerned about environmental issues at SICA? _ . . Baneioand 4.7
b.If hat | . T'We been most concerned v, 74 <jtes T okl 2/ Simee fjpmy i
. If yes, what issues?_— ; i Brre 2 cerned w it e byrniy Proecticts ot Sile S Sinee
T . Sty W odlA hrre becn cemcerncd with He bysny; .
/l,{]ede::\ '5,{},/ ren /Pﬁ v The EO% A 70 fers f/lm’/y m?://: @w ey (I olo 't’er-cml’*’f the acrel
Oa. Do you feel tha‘? environmental contar%ination at SJCA has affected the surrounding community? " Yes ___No Smoke ¢

b. If yes, in what ways? (check all that apply)
7 health economic loss perception of the community
" environmental impacts + quality of life other (please explain)

0 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 i )
b. If yes, what concerns you? e af presend Fore. STCH ond e V.S Govermes”
Seenrs 74 Sove o o _s‘c,z{’/ oS & éﬂv 7 enviren e »;-/u act Concerns

@ a. Are you aware of the SUCA Environmental Restoration Program? « Yes ___No
b. If yes, what is your understanding of the program?

@ a. How do you get your daily news? Check All That Apply
The Virginian-Pilot newspaper pd

Other newspaper (which one?)

Television (which station?) off Socaf §HaTbom s v

Radio (which station? ¢/ 7/ § v* v

Website (which site?)

Other (please describe)

| don't follow daily news.

b. How do you currently receive information about environmental issues at SICA? 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 o
Other (please describe)

| don't receive any information about environmental issues at SICA.




estionnaire

@ Have you ever seen newspaper announcements for public meetings concerning the SJCA
Environmental Restoration Program? Yes _ Mo

@ a. Do you know about the SJCA Restoration Advisory Board (RAB)? 4 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.

b. If yes, how many meetings have you attended? ___none _.1-2__ 2.5 >5
c.lfno,why not? ___lack of child care ____bad time ___location ____toobusy ___other

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

@ a. Are you aware of the SJCA information repository at the Major Hillard Branch Library in Chesapeake? _Aes ___No
b. If yes, have you made use of this resource? _«” Yes ___ No
c. Do you feel this is a convenient location? ;/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? L Yes ___ No

b. If yes, how frequently would you like to receive that information?
‘/quarterly ____annually____Other:

c. How would you like to receive that information?

v 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 (i.e, Navy, EPA, VDEQ, etc.) about the
environmental cleanup program at SICA? ____none _“~ 1-5 __ >5

b. How would you rate these officials’ responsiveness to your concemns?
Excellent Satisfactory Poor (If poor, please expiain.)

@ 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 No

b. Why or Why Not? é:mzﬁm_/zn?, Bl 2ape n(j Zl.;/‘///”/’xtcﬁé@:‘ e A /’e //;g/c://JT‘ )'70(:;/ resu/l

@ 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:_pzs e 17S v mrocst Name:




2009 Community Questio

@ 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? ) ;
Other (please explain)W W(’z«/jé/%f‘

__newspaper ___TV/radio /word of mouth

. e o R sl A5 S anedne L Ve égen R AE
c. How concerned are you about discarded mijitary munitions? 7 h's 7 5F Sede e JPE0 . I (9‘7’

very somewhat not very not at all not sure Jro /(,’;)’ T, Pyire you W Aok

A Record of Decision for Site 4 — Landfill D was finalized in 2004 outlining the selected environmental cleanup strategy (Remedi- HFELS
al Action), which consisted of soil cover, removal of wetland debris, removal of the eastern drainage ditch, and land use conirols.

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?}ou aware of this Remedial Action that occurred at Site 4 - Landfill D?

Yes ____No
b. If yes, how did you become aware? ,
___newspaper ___TV/radio __word of mouth __/_ Other (please explain) /47 /4 /‘7 mw%«}
c. Are you aware of any community concerns regarding Site 4, the activities conducted at el Gorer™ $ores

the site in the past, or the Remedial Action? If so, please give details. Feople s Frestosaod. z%:/ Crvalock 7%/,(
A _be aware of (hedS apperipy et A T, ly el orolifoms evise Leors aye assvs 7 ed
when_realiz etoon o PLoper //gmgg’ém [ Sototbeny Wtf/pf!/)ﬂzje‘i( el Corpred ot
d. Do you feel well informed about the environmental activities and progress at Site 4 - Landfill D?
_vvery ___somewhat __ notvery ___ notatall ____notsure
e. Do you feel that the remedy selected for this site will protect human health and the environment?
___very v somewhat ____notvery ___notatall ____notsure u
Why or Why nOt?_:Z_//W_M */’/mf 4’///”6’”;.;’(/“"4 / tét‘/g‘;,;\] AHre Co 7 52/;7/'/ 1"’0’/7 . /%L%Lf M/
rostme” are neier poscs I, e bac” “bas A vk " oractecs FLond 7é ée
ovey _f}?;\(i; Sv'f:fl'c}e/n‘t' o "Dro+c¢+ a// Concerns ! ’
@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 information will be used to promote and enhance
relationships between SICA and the community.
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o How far do you live from SJCA? __ <2miles ___ 5-10 miles
~25mles v >fomies |G €S

© How long have you been a resident of the community? <1 year,‘_yyears

o How would you describe your “affiliation” with SUCA? (check all that apply)

‘-_4CA employee ____business owner ____representative of
e homeowners association
___ SJCAformeremployee ___representative of civicor ~ ____public or elected official

public interest organization

\_4@! resident

retired military person ____ Other (please describe)
Oa. Have you or your relatives ever worked at SICA? Jyes, | have no ___ vyes,arelative has

b. If yes, for how long? g years forme ____vyears for relative

ea. 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 (‘gffuf’m"‘;" () Satsactory s i 21 poor
Trusting Relationship v~
Open Communication v
Involved in the Community v
Concerned for the Environment v

b. Comments:

Qa. How would you rate the public’s attitude toward SICA?
__Excellent  Satisfactory ___Poor (If poor, please explain below.)

b. How would you rate your attitude toward SJCA?
___Excellent zﬁtisfactory ___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: Reousl AL Commun (v MeeTIves .




2009 Community Question

e a. Are you aware of or concerned about environmental issues at SICA? v Yes __No
b. If yes, what issues? (W A’v%,‘l/ AL Quaciry.,

O a. Do you feel that environmental contamination at SJCA has affected the surrounding community? ﬁes __No
b. If yes, in what ways? (check all that apply)

health economic loss V/perception of the community
v environmental impacts quality of life other (please explain)

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?

@ a. Are you aware of the SICA Environmental Restoration Program? ﬁes ___No
b. If yes, what is your understanding of the program? TWE& SJICA E NV LN MzIvAL R STOAATLON

NOG@AAM IS ON-GON G Commitred 1o CLRANING SICA.

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

The Virginian-Pilot newspaper v

Other newspaper (which one?)

Television (which station?)

Radio (which station?

Website (which site?) (g SATDDAY , Pow . TR | PaM. PosTazzerre. v~
Other (please describe) '

| don’t follow daily news.

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

The Virginian-Pilot newspaper

Other newspaper (which one?)

Television (which station?)

Radio (which station?)

Website (which site?) v P: f/Ausuic. LMOTOPS-(p. 006 /Sites / v
Restoration Advisory Board meetings P\ /SJ A [ NeFaocT  ALX \/
Community meetings/open house

Direct mailings v~

Other (please describe)

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

T I T




 Questionnaire

@ Have you ever seen newspaper announce /nts for publlc meetings concerning the SICA
Environmental Restoration Program? _*~_ Yes

@ 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. /
25 5

b. If yes, how many meetings have you attended? ___none ____1-2___ 2-
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 SICA RAB meetings will be held please contact the Navy
Public Affairs officer at 757-396-9550 or e-mail stephen.milner@navy.mil

@ a. Are you aware of the SJCA information repository at th:ﬁor Hillard Branch Library in Chesapeake? _‘/Yes ___No
b. If yes, have you made use of this resource? ____Yes ¥~ No
¢. Do you feel this is a convenient location? v 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? ﬁes ___No

b. If yes, how frequently would you like to receive that information?
V" quarterly annually Other:

c. How would you like to receive that information?

newsletters newspaper articles radio announcements
public access TV announcements \/email messages SJCA tours
v web site _Vother (pleasg explain)__ EMAW..  MEZESSAGECS

Wit LS to WER Sive AND/or. BExP Dol REPoSiwofry

@ a. How many times have you had contact with government officials (i.e, Navy, EPA, VDEQ, etc.) about the
environmental cleanup program at SICA? ___none ___ 1-5 ¥~ >5

b. How would you rate these officials’ responsiveness to your concerns?
v 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? VYes No

b.WhyorWhyNot? _8rSeDd  oN TSRED RACK- AT AR MEETNGS

@ 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:

e



2009 Community Que.ﬁ o

@ 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 ____word of mouth __‘/Other (please explain) AL,

c. Howucerned are you about discarded military munitions?
very somewhat not very not at all not sure

A Record 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 SICA.

@ a. Were you aware of this Remedial Action that occurred at Site 4 — Landfill D?
¥ Yes ___No
b. If yes, how did you become aware?
____newspaper ___TV/radio ____word of mouth _v" Other (please explain) RAs .

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. NoO -

d. Do you feel well informed about the environmental activities and progress at Site 4 - Landfill D?

A very ___somewhat ___ notvery = ___ notatall ____notsure
e. Do you feel that the remedy selected for this site will protect human health and the environment?
_ very ____somewhat ___ notvery ___notatall ____notsure
wqu?&Wh}& not? ReASHNARLE. RESFONSE. RASED o AVAWLAEBUL
TA |

@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 information will be used to promote and enhance
relationships between SJICA and the community.
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© How far do you live from SICA? »/< 2miles  ___ 5-10miles
2-5miles  ____>10 miles

© How long have you been a resident of the community? <1 yearz_-s years

0 How would you describe your “affiliation” with SICA? (check all that apply)

___SICAemployee ___business owner ~___representative of
: homeowners association
___ SJCAformer employee ___ representative of owic or ~____public or elected official
public interest organization :
local resident retired military person ~____Other (please describe)
Oa. Have you or your relatives ever worked at SICA? ____yes, | have v’ no ___ vyes, arelative has
b. If yes, for how long? ____yearsforme ____years for relative

ea. 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.)

4) Better than : 2) Less th
(5) Excellent | (9 2ot oy | (8 atistactory g oy | ()Poor
Trusting Relationship v ) 7
Open Communication Voo
Involved in the Community v' "-l,i ’
Concemed for the Environment = V4

b. Comments:

Oa. How would you rat}(‘he public’s attitude toward SJCA?
___Excellent /" Satisfactory ___Poor (If poor, please explain below.)

b. How would you rate your attitude toward SICA?
mExcellent __Satisfactory ___Poor (If poor, please explain below.)

c. Doyou thmk tl:/lelatlonshlp between SJCA and the community needs to be improved?
____No (If yes, please explain below.)

d. Comments:




2009 Community Questio

0 a. Are you aware of or concerned about environmental issues at SJCA? _ﬂes __No

b. If yes, what issues?

o a. Do you feel that environmental contamination at SJCA has affected the surrounding community? ___Yes ___No U"_ﬂ,,&
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 SJICA

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

@ a. Are you aware of the SJCA Environmental Restoration Program? ;/Yes ___No

b. I yes, what is your understanding of the program?

@ a. How do you get your daily news?

Check All That Apply

The Virginian-Pilot newspaper

V

Other newspaper (which one?)

Television (which station?)

Radio (which station?

Website (which site?)

L~
|-
[

Other (please describe)

| don't follow daily news.

b. How do you currently receive information about environmental issues at SICA?

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)

| don't receive any information about environmental issues at SICA.




(estionndire

@ Have you ever seen newspaper announcements f\(;public meetings concerning the SICA
Environmental Restoration Program? ____ Yes 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.

b. If yes, how many meetings have you attended? _ Y none ___1-2__ 25__ >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 SICA RAB meetings will be held please contact the Navy
Public Affairs officer at 757-396-9550 or e-mail stephen.milner@navy.mil

@ a. Are you aware of the SJCA information repository at the Major Hillard Branch Library in Chesapeake? ____Yes ;\éNo
b. If yes, have you made use of this resource? Yes ____No

c. Do you feel this is a convenient location? __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? lYes ___No

b. If yes, how frequently would you like to receive that information?
__quarterly_V_annually___Other:

c. How \v7uld 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 (i.e, Navy, EPA, VDEQ, etc.) about the
environmental cleanup program at SICA? _v none ____1-6 __ >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.WhyorWhyNot? __Lors HeiTony jiews get] coven-—ps ~ O Facis  efc
7 i 7

@ a. Are there individuals or organizations in the community that tend to take a lead on issues of community concern?
_Yes ___No(Ifyes, please identify.)

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




2009 Community Quéktz

@ a. Were you aware that discarded military munitions items have been found at SICA and removed?

VY _ Yes __
b. If yes, how dld you become aware? ‘/
newspaper ____TV/radio __ ¥ word of mouth ____ Other (please explain)

¢. How concerned are yo‘/bo’ut discarded military munitions?
very _ Y somewhat not very not at all not sure

A Record 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, removai 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. Wer‘e/yon‘aware of this Remedial Action that occurred at Site 4 - Landfill D?
VvV Yes ____No

b. If yes, how did you become aware?
3
____newspaper ____TV/radio mof mouth ____Other (please explain) /‘/ e j“ boas

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 D?

very _14>mewhat not very not at all ____notsure
e. Do you feel that the remedy selected for this site will protect human health and the environment?
very ____somewhat ot very not at all ____notsure T

Whyorwhynot? LAa<i< of (Kaowtedge — ffor mucd. | Hows Lo~ , w&”}mp@
eXTe~NT 6v¥ P«}JT C,(/MN-M,’#_II‘ P(Lh\afi«‘pi.-( ilerH fu@ﬂa\\h\df“i

@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 information will be used to promote and enhance
relationships between SJCA and the community.
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Final TECHNICAL MEMORANDUM CH2MHILL

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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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 Rl 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-MWO04S 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-MWO01S, MW03S, MWO04S, and MWO05S (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.
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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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Data Validation Qualifiers

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

e 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.

e A”]” flag indicates that the analyte is present but the value is estimated.

e 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-MWO04S, 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-
MWO03S, -MW04S, and -MW05S) statistically exceed concentrations in the upgradient
monitoring well (SJS04-MWO01S) (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-MWO04S 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-MWO05S, which was installed after the RI. Therefore, the analysis for
monitoring well SJS04-MWO05S 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-MWO01S, -MWO03S, 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-MWO01S. 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-MWO03S
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 ng/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-MWO05S
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-MWO01S), 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-MWO05S), 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 (5JS04-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-MWO05S; 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-MWO04S 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 I 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.



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

7  References

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

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

CH2M HILL, 2004b. Final Proposed Plan, Site 4: Landfill D. St. Juliens Creek Annex,
Chesapeake, Virginia. April

CH2M HILL, 2004c¢. Final Record of Decision, Site 4: Landfill D. St. Juliens Creek Annex,
Chesapeake, Virginia. September

CH2M HILL, 2004d. Final Background Investigation Report Addendum for Groundwater.
St. Juliens Creek Annex, Chesapeake, Virginia. October.

CH2M HILL, 2006. Minor Modifications to the Selected Remedy Presented in the Record of
Decision for Site 4 - Landfill D, St. Juliens Creek Annex, Chesapeake, Virginia. February.

CH2M HILL. 2009a. Final Site 4 Voluntary Groundwater Performance Monitoring Report.
St. Juliens Creek Annex. Chesapeake, Virginia. April.

CH2M HILL. 2009b. Final Site 4 Voluntary Groundwater Performance Monitoring Plan
Addendum. St. Juliens Creek Annex. Chesapeake, Virginia. August.

NAVFAC. 2006. Final Remedial Action Completion Report, Site 4 - Landfill D. St. Juliens Creek
Annex, Chesapeake, Virginia. June.

United States Environmental Protection Agency (USEPA). 1993. Region 1II Modifications to
Laboratory Data Validation Functional Guidelines for Evaluating Inorganics Analyses. April.

USEPA. 1996. Low Flow (Minimal Drawdown) Groundwater Sampling Procedures. April.



Table 1

Groundwater Elevations

Site 4 Voluntary Groundwater Performance Monitoring Report Addendum

St. Juliens Creek Annex
Chesapeake, Virginia

Nov-06 Feb-07 May-07 Aug-07 Nov-07 Feb-08 May-08 Aug-08 Aug-09

Top of PVC Water Water Water Water Water Water Water Water Water

Elevation (ft | Depthto | Elevation | Depthto | Elevation | Depthto | Elevation | Depthto | Elevation Depthto | Elevation | Depthto | Elevation | Depthto | Elevation | Depthto | Elevation | Depth to | Elevation

Monitoring Well amsl) Water (ft) | (ft amsl) | Water (ft) | (ft amsl) | Water (ft) | (ft amsl) | Water (ft) | (ft amsl) Water (ft) [ (ft amsl) | Water (ft) | (ft amsl) | Water (ft) | (ft amsl) | Water (ft) | (ft amsl) | Water (ft) [ (ft amsl)
SJS04-MWO01S 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
SIS04-MWO03S 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
SIS04-MWO04S 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-MWO05S 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-MWO1S 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 1.0° 1.0 4.0 0.8 0.0 2.0 1.0 1.0 1.0 1.0%
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:

? Dissolved Oxygen measured using
Chemets Test Kits

"Horiba was malfunctioning during
measurement of conductivity and salinity
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Groundwater Quality Parameters

Table 2

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) 5.08" 2.0 0.6 15 0.35% 1.0 1.0 1.0 2.0° 4.78% 1.0 15 4.5 1.0 1.0 15 1.0 1.0%
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 30.6" 21 2.38 4.64 1.98 2.0 2.12 0 10.2 - 12.2 13.8 11.2 4.95 12 18.9 275
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 19° 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 17

Notes:

? Dissolved Oxygen measured using
Chemets Test Kits

"Horiba was malfunctioning during
measurement of conductivity and salinity
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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-MWO01S

MCL- SJCA 95% UTL
Sample ID Groundwater Groundv:ater SJS04-GW1S-001 SJS04-GW1S-002 SJS04-GW1S-003 SJS04-MWO01S-06D | SJS04-MWO01S-07A* | SJS04-MWO01S-07B | SJIS04-MWO01S-07C | SIS04-MWO01S-07D | SJS04-MWO01S-08A | SJS04-MWO01S-08B | SJS04-MWO01S-08C | SJS04-MWO01S-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 3U 32U 2U 2B 1U 1.2 1UJ 078B 1U 03B 0.61J 15B
Dissolved Metals (UG/L)
Arsenic 10 2.4 3U 32U 2U 19B 1U 1.2 1UJ 0.78 B 03J 1U 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

UGI/L - micrograms per liter
UTL - Upper Tolerance Limit

MCL - Maximum Contaminant Level

Table 3
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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-MWO03S

MCL- SJCA 95% UTL
Sample ID Groundwater Groundv:ater SJS04-GW3S-001 SJS04-GW3S-002 | SJS04-GW3S-003 | SJS04-MWO03S-06D | SJS04-MWO03S-07A | SIS04-MWO03S-07B | SJIS04-MWO03S-07C* | SJIS04-MWO03S-07D | SJS04-MWO03S-08A* | SJS04-MW03S-08B* | SJS04-MWO03S-08C* | SJS04-MWO03S-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 3U 32U 2301J 19 B 0.63J 13 1.7 28 B 0.96 J 0.65J 1213 1.7 B
Dissolved Metals (UG/L)
Arsenic 10 2.4 3U 32U &5 J 1.8 B 0.511J 1 1.9 1.8 B 0.78 J 05J 157 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

UGI/L - micrograms per liter
UTL - Upper Tolerance Limit

MCL - Maximum Contaminant Level

Table 3
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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

MCL- SJCA 95% UTL
Sample ID Groundwater Groundv:ater SJS04-GW4S-001 | SJS04-GW4S-002 SJS04-GW4S-003 | SJS04-MWO04S-06D* | SJS04-MWO04S-07A | SJS04-MWO04S-07B* | SJS04-MWO04S-07C | SJS04-MWO04S-07D* | SJIS04-MWO04S-08A | SJS04-MWO04S-08B | SJS04-MWO04S-08C | SIS04-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 11 951 374 18.9 G5! 38.8 329 7.2 6.1 221 21.8J
Dissolved Metals (UG/L)
Arsenic 10 2.4 7J 5517 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

UGI/L - micrograms per liter

UTL - Upper Tolerance Limit

MCL - Maximum Contaminant Level

Table 3
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Table 3
Groundwater Arsenic Detections and Exceedances of Screening Criteria
Site 4 Voluntary Groundwater Performance Monitoring Report Addendum
St. Juliens Creek Annex
Chesapeake, Virginia

SJS04-MWO05S

Station ID
S le D MCL- SJCA 95% UTL
ample Groundwater Groundwater $JS04-MW05S-06D

SJS04-MW05S-07A

SJS04-MWO05S-07B

SJS04-MWO05S-07C

SJS04-MW05S-07D

SJS04-MWO05S-08A

SJS04-MWO05S-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

ITotal Metals (UG/L)

IArsenic 10 8| 198B

1.2

2.5

2.9

368B

1.8

4.6J

2.5

3B

Dissolved Metals (UG/L)

IArsenic 10 2.4 1.8 B

13

2.7

2.5

23 B

2.1

4.9J

38

75B

Notes:

* A duplicate sample was collected at this location; the most
conservative result is shown.

Bold Blue font represents MCL exceedance

Shaded cells represent SICA 95% UTL exceedance

B - Analyte not detected above the level reported in blanks
J - Reported value is estimated

U - Analyte not detected

UGI/L - micrograms per liter

UTL - Upper Tolerance Limit

MCL - Maximum Contaminant Level

Table 3
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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

. ) Calculated - Specific Wells Exceeding
Chemical Class Constituent Probability Decision Upgradient Concentrations
Dissolved Inorganics Arsenic 0.000 Significant Difference MWO04S
Total Inorganics Arsenic 0.000 Significant Difference MWO04S

Page 1 of 1



Site 4 Volunatry Groundwater Performance Monitoring Report Addendum

Table 5
Mann-Kendall Trend Evaluation

St. Juliens Creek Annex
Chesapeake, Virginia

. Calculated . Number of | Number of | Percent

Chemical Class Well Parameter Probability Decision Detects Samples Detects
Dissolved Inorganics MWO01S Arsenic 0.026 Significantly Decreasing 3 12 25
Dissolved Inorganics MWO03S Arsenic 0.151 No Significant Change 7 12 58
Dissolved Inorganics MWO04S Arsenic 0.731 No Significant Change 11 12 92
Dissolved Inorganics MWO05S Arsenic 0.038 Significantly Increasing 6 9 67
Total Inorganics MWO01S Arsenic 0.022 Significantly Decreasing 2 12 17
Total Inorganics MWO03S Arsenic 0.075 No Significant Change 7 12 58
Total Inorganics MWO04S Arsenic 0.527 No Significant Change 12 12 100
Total Inorganics MWO05S Arsenic 0.179 No Significant Change 6 9 67

Page 1 of 1
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Figure 2
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Attachment A
Field Notes
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Attachment B
Analytical Results




Table B-1

Groundwater Raw Analytical Data

Site 4 Voluntary Groundwater Performance Monitoring Report Addendum

St. Juliens Creek Annex
Chesapeake, Virginia

Station ID SJS04-MWO01S

Sample ID SJS04-GW1S-001 | SJS04-GW1S-002 SJS04-GW1S-003 | SJS04-MWO01S-06D SJS04-MWO01S-07A SJS04-MWO01SP-07A* SJS04-MW01S-07B SJS04-MWO01S-07C SJS04-MWO01S-07D SJS04-MWO01S-08A SJS04-MWO01S-08B SJS04-MW01S-08C | SJS04-MWO01S-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 3U 32U 2U 2B 1U 1U 1.2 1UJ 0.7 B 1U 0.3 B 0.611J 1.5 B
Dissolved Metals (UG/L)

Arsenic 3U 32U 2U 1.9 B 1U 1U 1.2 1UJ 0.78 B 0.31J 1U 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

Table B-1
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Table B-1

Groundwater Raw Analytical Data
Site 4 Voluntary Groundwater Performance Monitoring Report Addendum

St. Juliens Creek Annex

Chesapeake, Virginia

Table B-1

Station ID SJS04-MWO03S

Sample ID SJS04-GW3S-001 SJS04-GW3S-002 SJS04-GW3S-003 SJS04-MWO03S-06D SJS04-MWO03S-07A SJS04-MWO03S-07B SJS04-MWO03S-07C SJS04-MWO03SP-07C* SJS04-MWO03S-07D SJS04-MWO03S-08A SJS04-MWO03SP-08A* SJS04-MW03S-08B SJS04-MWO03SP-08B* SJS04-MW03S-08C | SIS04-MWO3SP-08C* | SJS04-MWO03S-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 3U 32U 2.30J 1.9 B 0.63J 1.3 1.7 1.7 28 B 0.96 J 0.931J 0.59J 0.65J 1.2 1J 1.7 B
Dissolved Metals (UG/L)

Arsenic 3U 32U 35 1.8 B 0.51J 1 1.9 1.7 1.8 B 0.78 J 0.76 J 0.46 J 05 1.1J 157 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

Page 2 of 4




Table B-1

Groundwater Raw Analytical Data
Site 4 Voluntary Groundwater Performance Monitoring Report Addendum

St. Juliens Creek Annex

Chesapeake, Virginia

Table B-1

Station ID

SJS04-MW04S

Sample ID

SJS04-GW4S-001

SJS04-GW4S-002

SJS04-GW4S-003

SJS04-MW04S-06D

SJS04-MW04SP-06D*

SJS04-MWO04S-07A

SJS04-MW04S-07B

SJS04-MWO04SP-07B*

SJS04-MW04S-07C

SJS04-MW04S-07D

SJS04-MWO04SP-07D*

SJS04-MWO04S-08A

SJS04-MW04S-08B

SJS04-MW04S-08C

SJS04-MW04S-09C

SJS04-MWO04SP-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

ITotal Metals (UG/L)

IArsenic

9.2

11

9517

37.4

36.1

18.9

35

33.5

38.8

32.7

32.9

7.2

6.1

221

21.8J

21.8J

Dissolved Metals (UG/L)

|Arsenic

7J

55J

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

Page 3 of 4




Table B-1

Groundwater Raw Analytical Data
Site 4 Voluntary Groundwater Performance Monitoring Report Addendum

St. Juliens Creek Annex

Chesapeake, Virginia

Station ID SJS04-MWO05S

Sample ID SJS04-MWO05S-06D SJS04-MWO05S-07A SJS04-MWO05S-07B SJS04-MWO05S-07C SJS04-MWO05S-07D | SJS04-MWO05S-08A | SJS04-MWO05S-08B | SJS04-MWO05S-08C | SJS04-MWO05S-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 198B 1.2 2.5 2.9 3.6 B 1.8 46 J 2.5 3B
Dissolved Metals (UG/L)

Arsenic 1.8 B 1.3 2.7 2.5 23 B 2.1 49 J 3.9 75 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

Table B-1
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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

Table B-2

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

ITotal Metals (UG_L)

|Arsenic 0.53 0.62 J 1U NA NA 1U 1U NA 0.29 U NA NA 1U 1U NA 1U NA 15 NA
Dissolved Metals (UG_L)

IArsenic NA 05 NA 1U 1U NA NA 1U NA 0.29 U 1U NA NA 1U NA 1U 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

Page 1 of 1




Attachment C
Data Validation Summary Report




DataQual

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 ILMO05.3 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 (CRI and ICSA/ICSAB standards) because Region III doesn’t have validation
guidance for ILMO05.3. 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.

Matrix Total Dissolved
Sample ID Lab ID Metals Metals
SJS04-MW03S-09C SC4956-001/-002 water X X
SJS04-MW03S-09CMS SC4956-001/-002 MS water X X
SIS04-MW03S-09CMD SC4956-001/-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
SJIS04-MW01S-09C SC4956-009/-010 water X X
SJS04-FB082409 SC4956-013 water X
SJS04-EB082409 SC4956-011/-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 SIS04-MW04S-09C. The field
QC blanks were SJS04-EB082409 and SJS04-FB082409.

The samples were evaluated based on the following criteria:

e Data Completeness &
e Technical Holding Times ®
e [CP-MS Tune %

5830 Amberway Drive + St. Louis, MO 63128 « 314-330-1327 + Fax 314-849-6264



*

e [nitial/Continuing Calibrations

e CRI Standards *
e Interference Check Sample *
e Blanks

e Internal Standard Recoveries *
e Laboratory Control Samples *
e Matrix Spike Recoveries &

e Matrix Duplicate RPDs
e Post Digestion Spike Recoveries
o Serial Dilutions

e Field Duplicates %
e Identification/Quantitation *
e 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 unmet 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 J/UJ or biased high, K or biased low,

L/UL, 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

c 002



The matrix duplicate analyzed for the total metals fraction exhibited non-compliant
reproducibility. The reported results were qualified as estimated J.

Specific Evaluation of Data

Data Completeness

The SDG 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 ICP 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 Analyte Concentration Action Level Q Flag
PBW arsenic 0.839] 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 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 preparation blank
contamination.

Sample ID analyte Q Flag Q Code

SIS04-MW03S-09C TM, SJS04-MW03S-09C DM, arsenic B+ up to action limit | BL
SIS04-MWO05S-09C TM, SIS04-MW05S-09C DM,
SIS04-MWO01S-09C TM, SJS04-MWO01S-09C DM

Matrix Duplicate

Total and Dissolved ICP Metals

The matrix duplicate analysis of the sample SJIS04-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 Analytes | Samples Affected | +/-RL (1) | Q Flag | Q Code
SJS04-MW03S-09C TM | arsenic all total field 1.07 J/Jj MDP
samples

St. Julien’s Creek, Site 4
SDG SC4956
Arsenic Only
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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,

o

Jacqueline Cleveland
Vice-President

St. Julien’s Creek, Site 4
SDG SC4956
Arsenic Only
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Summary of Data Qualifications

Total and Dissolved ICP-MS Metals

Sample ID Analyte Results Q Flag [ Q code
SJIS04-MWO03S-09C TM, SJIS04-MW03S-09C DM, | arsenic +up to action limit B BL
SJS04-MW05S-09C TM, SIS04-MW05S-09C DM,

SJS04-MW01S-09C TM, SJS04-MW01S-09C DM

all total metals field samples arsenic +/- J/Jj 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

J
uJ
R
D
NJ
L.
UL
K

Q
I

not detected above the reported sample quantitation limit

estimated value

reported quantitation limit is qualified as estimated

result is rejected; the presence or absence of the analyte cannot be verified
result value is based on dilution analysis result

analyte has been tentatively identified, estimated value

analyte present, biased low

not detected, quantitation limit is probably higher

analyte present, biased high

estimated dioxin/furan concentration

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 1s greater than 5X the blank value. The sample result for the blank
contaminant is not qualified with any blank qualifiers.

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
SDG SC4956
Arsenic Only

- L. .0ub



Qualifier Description

TN Tune

BSL Blank Spike/LCS - Low Recovery

BSH Blank Spike/LCS - High Recovery

BD Blank Spike/Blank Spike Duplicate (LCS/LCSD) Precision
BRL Below Reporting Limit

EMPC Estimated Possible Maximum Concentration

ISL Internal Standard - Low Recovery

ISH Internal Standard - High Recovery

MSL Matrix Spike and/or Matrix Spike Duplicate - Low Recovery
MSH Matrix Spike and/or Matrix Spike Duplicate - High Recovery
MI Matrix interference obscuring the raw data

MDP Matrix Spike/Matrix Spike Duplicate Precision

28 Second Source - Bad reproducibility between tandem detectors
SSL Spiked Surrogate - Low Recovery

SSH Spiked Surrogate - High Recovery

SD Serial Dilution Reproducibility

ICL Initial Calibration - Low Relative Response Factors (RRF)
ICH Initial Calibration - High Relative Response Factors (RRF)
ICB Initial Calibration - Bad Linearity or Curve Function

CCL Continuing Calibration - Low Recovery or %Difference
CCH Continuing Calibration - High Recovery or %Difference
LD Lab Duplicate Reproducibility

HT Holding Time

PD Pesticide Degradation

2C Second Column - Poor Dual Column Reproducibility

LR Concentration Exceeds Linear Range

BL Blank Contamination- MBL, EBL, FBL, TBL

RE Redundant Result - due to Re-analysis or Re-extraction

DL Redundant Result - due to Dilution

FD Field Duplicate

oT Other - explained in data validation report

%SOL High moisture content

St. Julien’s Creek, Site 4

SDG SC4956
Arsenic Only
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Lab Name: Katahdin Analytical Services

Matrix: WATER
Percent Solids: 0.00

INORGANIC ANALYSIS DATA SHEET

Client Field ID: SJS04-MW03S-09C
SDG Name:

SC4956

Lab Sample ID: SC4956-001

Concentration Units : ug/L

CAS No.  Analyte

Concentration C Q

7440-38-2 ARSENIC, TOTAL

Color Before: COLORLESS
Color After: COLORLESS

Comments:

1.7 BBL”

Clarity Before: CLEAR
Clarity After: CLEAR

FORMI - IN

M DF Adjusted CRQL Adjusted MDL

MS 1 1.0 0.30

T

Bottle ID: A

cen Ju8
Katahdin Analytical Services A0000003



]
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 : ug/L

CAS No.  Analyte Concentration C Q M DF Adjusted CRQL Adjusted MDL

7440-38-2 ARSENIC, DISSOLVED 26 H L MS ] 1.0 0.30

Color Before: COLORLESS Clarity Before: CLEAR
Color After: COLORLESS Clarity After: CLEAR Bottle ID: A
Comments:
FORM I - IN o gud

Katahdin Analytical Services A0000004



1
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: SC4956-003

Concentration Units : ug/L

CAS No.  Analyte Concentration C Q M DF Adjusted CRQL Adjusted MDL

7440-38-2 ARSENIC, TOTAL 21.8 7/‘09/ MS ] 1.0 0.30

e

U

Color Before; COLORLESS Clarity Before: CLEAR
Color After: COLORLESS Clarity After: CLEAR Bottle ID: A
Comments:
FORM I - 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 Concentration C Q M DF Adjusted CRQL Adjusted MDL
7440-38-2 ARSENIC, DISSOLVED 20.8 MS 1 1.0 0.30

F

Color Before: COLORLESS Clarity Before: CLEAR
Color After: COLORLESS Clarity After: CLEAR Bottle ID: A
Comments:
FORM I - IN - 011

Katahdin Analytical Services A0000006
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INORGANIC ANALYSIS DATA SHEET

Lab Name: Katahdin Analytical Services Client Field ID: SJS04-MW04SP-09C

Matrix: WATER
Percent Solids: 0.00

SDG Name: SC4956
Lab Sample ID: SC4956-005

Concentration Units : ug/L

CAS No.  Analyte

Concentration C Q M DF Adjusted CRQL Adjusted MDL

7440-38-2 ARSENIC, TOTAL

Color Before: COLORLESS
Color After: YELLOW

Comments:

2089 Mg 1 10 0.30

Clarity Before: CLEAR
Clarity After: CLEAR Bottle ID: A

FORM I - IN ~ .. 012
Katahdin Analytical Services A0000007



1
INORGANIC ANALYSIS DATA SHEET

Lab Name: Katahdin Analytical Services Client Field [D: SJS04-MW04SP-09C
Matrix: WATER SDG Name: SC4956
Percent Solids: 0.00 Lab Sample ID: SC4956-006

Concentration Units : ug/L

CAS No.  Analyte Concentration C Q M DF Adjusted CRQL Adjusted MDL

7440-38-2  ARSENIC, DISSOLVED 21.7 MS | 1.0 0.30

0

Color Before: COLORLESS Clarity Before: CLEAR
Color After: YELLOW Clarity After: CLEAR Bottle ID: A
Comments:
FORM 1 - IN 013

Katahdin Analytical Services A0000008



Lab Name: Katahdin Analytical Services

Matrix: WATER
Percent Solids: 0.00

]

INORGANIC ANALYSIS DATA SHEET

Client Field ID: SIS04-MW05S-09C
SDG Name:

SC4956

Lab Sample ID: SC4956-007

Concentration Units : ug/L

CAS No.  Analyte

7440-38-2  ARSENIC, TOTAL

Color Before: YELLOW
Color After: YELLOW

Comments:

Concentration C Q

M DF Adjusted CRQL Adjusted MDL

3.0 YBXeL MS 5 5.0 1.50

Clarity Before: CLEAR
Clarity After: CLEAR

FORM - IN

Bottle ID: A

. 014
Katahdin Analytical Services A0000009



Lab Name: Katahdin Analytical Services

Matrix: WATER
Percent Solids: 0.00

CAS No.  Analyte

]

INORGANIC ANALYSIS DATA SHEET

Client Field ID: SJS04-MWO05S-09C
SDG Name:

SC4956

Lab Sample ID: SC4956-008

Concentration Units : ug/L

Concentration C Q

M DF Adjusted CRQL Adjusted MDL

7440-38-2 ARSENIC, DISSOLVED

Color Before: YELLOW
Color After: YELLOW

Comments:

75 B 6L MS 5 5.0 1.50

Clarity Before: CLEAR
Clarity After: CLEAR

FORMT - IN

¥

W

Bottle [D: A

.. 015
Katahdin Analytical Services A0000010



Lab Name: Katahdin Analytical Services

Matrix: WATER
Percent Solids: 0.00

CAS No.  Analyte

7440-38-2  ARSENIC, TOTAL

Color Before: COLORLESS
Color After: COLORLESS

Comments:

1

INORGANIC ANALYSIS DATA SHEET

Client Field ID: SJS04-MWO01S-09C
SDG Name:

SC4956

Lab Sample ID: SC4956-009

Concentration Units : ug/L

Concentration C Q

M DF Adjusted CRQL Adjusted MDL

15587

Clarity Before: CLEAR
Clarity After: CLEAR

FORM I - IN

MS 1 1.0 0.30

@

W

Bottle ID: A

s (116
Katahdin Analytical Services A0000011
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1
INORGANIC ANALYSIS DATA SHEET

Lab Name: Katahdin Analytical Services Client Field ID: SIS04-MWO01S-09C

Matrix: WATER
Percent Solids: 0.00

SDG Name: SC4956
Lab Sample ID: SC4956-010

Concentration Units : ug/L

CAS No.  Analyte

Color Before: COLORLESS
Color After: COLORLESS

Comments:

7440-38-2 ARSENIC, DISSOLVED

Concentration C Q M DF Adjusted CRQL Adjusted MDL
18 p oL MS 1 1.0 0.30

W4

0\7

Clarity Before: CLEAR
Clarity After: CLEAR Bottle ID: A

017

Katahdin Analytical Services A0000012

FORM I - IN



!
INORGANIC ANALYSIS DATA SHEET

Lab Name: Katahdin Analytical Services Client Field 1D: SJS04-EB082409
Matrix: WATER SDG Name: SC4956
Percent Solids: 0.00 Lab Sample ID: SC4956-011

Concentration Units : ug/L

CAS No.  Analyte Concentration C Q M DF Adjusted CRQLAdjusted MDL
7440-38-2 ARSENIC, TOTAL 1.6 /'/ MS 1 1.0 0.30

4

Color Before: COLORLESS Clarity Before: CLEAR
Color After: COLORLESS Clarity After: CLEAR Bottle ID: A
Comments:
u18
FORM 1 - IN

Katahdin Analytical Services A0000013



1
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: SC4956-012

Concentration Units : ug/L

CAS No.  Analyte Concentration C Q M DF Adjusted CRQL Adjusted MDL
7440-38-2 ARSENIC, DISSOLVED 1.8 MS ] 1.0 0.30

o

Oy

Color Before: COLORLESS Clarity Before: CLEAR
Color After: COLORLESS Clarity After: CLEAR Bottle ID: A
Comments:
FORM I - IN - U19

Katahdin Analytical Services A0000014
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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 : ug/L

CAS No.  Analyte Concentration C Q M DF Adjusted CRQL Adjusted MDL
7440-38-2 ARSENIC, TOTAL 1.5 / MS 1 1.0 0.30

Color Before: COLORLESS Clarity Before: CLEAR
Color After: COLORLESS Clarity After: CLEAR Bottle ID: A
Comments:
FORM ] - IN 020

Katahdin Analytical Services A0000015



/ANALYTICAL SERVICES Thil W ERTRO

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 SIS04-MWO05S-09C
SC4956-9 SJS04-MW01S-09C
SC4956-10 SJS04-MW01S-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”.

021
PO. Box 540, Scarborough, ME 04070 =+ Tel: (207) 874-2400 « Fax: (207) 775-4029 + G600 Technology Way, Scarborough, ME 04074
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'ANALYTICAL SERVICES

Inductively-Coupled Plasma Mass Spectrometry (ICP-MS)

Aqueous-matrix Katahdin Sample Numbers SC4956-(1-13) were digested for ICP-MS analysis on
08/25/09 (QC Batch ZH25ICW?2). Katahdin Sample Numbers SB4956-(1 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
Germanium Arsenic

Instrument tuning information can also be found in the raw data section in the report labeled “200.8 QC
Tune Report”. The relative standard deviation was determined 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-(1 and 2) are within the laboratory’s
acceptance limit (<10% relative percent difference, if the concentration in the original satS)le is greater

than 50 times the MDL) for arsenic. Cone. <€ 50X MOL {O .3 ”“9/(,

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

122
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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 results for instrument run QC samples (ICVs, 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

[ certify that this data package is in compliance with the terms and conditions of the 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.

LeslieDimondU for 9/067

Quality Assurance Officer

023
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L@ he, TAT!

Chain of
Custody Record

TAL-4124 (1007)

Temperature on Receipt

Drinking Water? Yes[] Noﬂ/

THE LEADER IN ENVIRONMENTAL TESTING

TestAmerica  sci®l

Client C#ZM}/LL

Project Manager ,

Adriennhe Jonec

"%/24/09

Chain of Custody Number

094323

Address

5300 Olevelord

re [0]

Telephone Number (Area Code)/Fax Number

753-67]- 28

Lab Number

Page ‘ of g

l -
Stale

VA

Cf[yVZ}Q:LIVz} a Beach

25402

Site Contact Lab Contact

Project NAgle and L ocation (State)

e Y

Stliens Sl
Contract/Purchase Order/Quote No.

Carrier/Waybill Number

Containers &

Analysis (Attach list if
more space is needed)

LRI

Special Instructions/
Conditions of Receipt

)
Matrix Preservatives | ‘\l!
SJSOLL-mWb3S-09¢  |Bl2lyoT /035 | BRI
SJISOU- MWD3S-09C~-MS | QI 10°35 | | | HEOOE
SJ80U—-MIN03S-09¢-sD | gf2l]eq 10:36 L]
sJsll— mwolS- 09¢ g/24/07 /2 0 EEE. [
SISOU-MWOUSP-09¢. | &[2llfm (2:05 L[
SJSU-MWpsS- 09 ¢ | gl feqit/0 ]
SISU-MWOIS-09C g/24/09]s: 29 Ur]
SJSoll-ER0B2409 8/21/01| 1550 HERNE
sJsoy- FRp8 2109 8/2409 1555 V|-
i

Pofsible Hazard ldentification,
Non-Hazard O edmmante [ Skin trritant

(] Poison B

[ Unknown

Sample Disposal

[ Return To Client  [] Disposal By Lab

[ Archive For

(A fee may be assessed if samples are retained
Months  longer than 1 month)

Turn Around Tim?ﬁre'
24 Hours 48 Hpurs

QC Requirements (Specify)

;21/:] ] 7 Days [ 14 Days [ 21 Days ] other .
1. Relinquished By 3 7 Date Time 1. Received B Dat Time
~ ' I/24fp9| /FoD 7 5’[25 o7 | 0150
P Relinquishe#By” ¥ Date Time 2. Received By v Dhte Time
S L
M’;’. Relinquished By Date Time 3. Received By Date Time
% )
Commm
wd P

DISTRIBUTION: WHITE - Returned to Client with Report; CANARY - Stays with the Sample; PINK - Field Copy



Katahdin Analytical Services, Inc.

Sample Receipt Condition Report

Client: C/H»Z W\ H/[ ( ' KAS PM: A:YC Sampled By: wef\‘("
froject: KIMS Entry By: DD Delivered By: M B
KAS Work Order#: ch/q g(,/ KIMS Review By: /f'//g, Received By:

- .
SDG #: Cooler: [ of I Dale/Time Rec.: ‘g/gg/o 19 OQS()
Receipt Criteria \ N J EX* 1 NA Comments and/or Resolution

1. Custody seals present / intact?

2. Chain of Custody present in cooler?

3. Chain of Custody signed by client?

4. Chain of Custody matches samples?

5. Temperature Blanks present? If not, take
temperature of any sample w/ IR gun.

Y
v
>
A
v
v

Temp (°C): L'l (/

Samples received at <6 °C w/o freezing?

Note: Not required for metals analysis.

lce packs @esent?

Y

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.

If temp. out, has the cooling process begun (i.e.
ice or packs present) and sample collection times
<Bhrs., but samples are not yet cool?

AN

“Note: No cooling process required for metals
analysis.

| Cyanide - pH >12

6. Volatiles free of headspace: o
Aqueous: No bubble larger than a pea
Soil/Sediment: ‘ et
Received in airtight container?
o +
Received in methanol?
Methanol covering soil? A1
7. Trip Blank present in cooler? A
8. Proper sample containers and volume? > d
9. Samples within hold time upon receipt? v
10. Aqueous samples properly preserved? s
Metals, COD, NH3, TKN, O/G, phenal, '
TPO4, N+N, TOC, DRO, TPH — pH <2 —1
5 A
Sulfide - >9
[

* Log-In Notes to Exceptions: document any problems with samples or discrepancies or pH adjustments

DOSHORE




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 CRI check standards were analyzed. The
method QC limits were applied because Region III doesn’t have a validation guideline for ILMO05.3. Method criteria
for the CRI 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 ug/L B
SJS04-EB082409Total arsenic 1.6 ug/L 8.0 ug/L B
SJS04-EB082409Dissolved arsenic 1.8 ug/L 9.0 ug/L B
SJS04-FB082409Total arsenic 1.5 ug/L 7.5 ug/L B

Note: Per CHZMHILL, field QC blanks were not qualified due to laboratory preparation blank contamination.

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 or 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 |



DataQual Worksheets — Select Total & Dissolved Metals
MATRIX SPIKE/DUPLICATE 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 SJIS04-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 J/UJ. The submitted LCS was acceptable.

SERIAL DILUTIONS

The serial dilution analyses of sample SIS04-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 Sample Conc. |Duplicate Conc. |RPD
arsenic 21.8 21.8 0%

Sample ID: SJS04-MW04S-09C dissolved Duplicate Sample ID:  SJS04-MW04SP-09C dissolved

Analyte  [Sample Conc. |Duplicate Conc. |RPD
arsenic | 20.8 [ 21.7 4%

Comments: No qualifications were required.

SAMPLE RESULT VERIFICATION

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.

o7 il e 4,2 A

SC4956
St. Julien’s Creek-CTO-129
Arsenic Only (total & dissolved) — Page 2




13
PREPARATION LOG

Lab Name: Katahdin Analytical Services QC Batch ID: ZH25ICW2
Matrix: WATER SDG Name: SC4956
Method: P Prep Date: 08/25/2009
Client ID Lab Sample ID Initial (L) Final (L)
LCSWZH251CW2 LCSWZH25ICW2 0.05 0.05
PBWZH25ICW2 PBWZH25ICW2 0.05 0.05
SJS04-MW03S-09C SC4956-001 0.05 0.05
SJS04-MW03S-09CD SC4956-001D 0.05 0.05
SJS04-MW03S-09CS SC4956-0018 0.05 0.05
SJS04-MW03S-09C SC4956-002 0.05 0.05
SJS04-MW03S-09CD SC4956-002D 0.05 0.05
SJS04-MW03S-09CS SC4956-002S 0.05 0.05
SIS04-MW04S-09C SC4956-003 0.05 0.05
SJS04-MW04S-09C SC4956-004 0.05 0.05
SIS04-MW04SP-09C SC4956-005 0.05 0.05
SJS04-MW04SP-09C SC4956-006 0.05 0.05
SJS04-MW05S-09C SC4956-007 0.05 0.05
SJS04-MWO05S-09C SC4956-008 0.05 0.05
SIS04-MW01S-09C SC4956-009 0.05 0.05
SIS04-MWO01S-09C SC4956-010 0.05 0.05
SJS04-EB082409 SC4956-011 0.05 0.05
SJS04-EB082409 SC4956-012 0.05 0.05
SJS04-FB082409 SC4956-013 0.05 0.05
r
FORM XIII - IN 0&8
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14
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 1D D.F. Time Elements

6020 TUNE 11601

200.8 TUNE 1 16.07 — - .

Cal Blank 1 17:06 Al As Ca Fe Mg Mo, K Na

CalStd 1 . 1 1715 Al As. Ca. . Fe Mg Mo K Na

CalStd 2 1. 17:23 Al As Ca Fe Mg Mo K Na

CalSid3 1..17:32 Al As _Ca Fe Mg Mo K Na

CalStd4 1 17:40 Al As Ca Fe Mg Mo K Na -

2222727 1.._.17:49 —

ICV. 1 17:57_Al As - Ca __Fe Mg Mo K Na

ICB 1 18:06_ Al As Ca Fe Mg Mo K Na

PQL 11814 Al As Ca Fe Mg Mo K Na

CRI 1 18:23 Al As Ca Fe Mg, Mo K Na

CRIL .- - 1 18:31 Al AS Ca__ Fe Mg Mo . __ K Na —

ICSA 1...18:40 Al As Ca Fe Mg Mo K Na

ICSAB 11849 Al As Ca Fe Mg Mo K Na

Blank__ 1 18,57 Al As Ca ___Fe Ma Mo K Na

CcCv 1 19:06__A| As Ca Fe Mg Mo K Na

CCB 1 19:14 Al As Ca Fe Mg Mo, K Na

BLANK 1 19:23 Al As Ca Fe Mg Mo K Na

BLANK 1 19:31_Al As _ Ca Fe Mg Mo K Na

cgv 1 19:40 Al AS Ca Fe Mg Mo K Na

CCB 1 19:48 A As Ca Fe Mg Mo K Na

PBWZH25ICW2 1...19:57 As e

SC4956-001____ _  SJS04-MWO3S-09C 1 2005 As e s s

SC4956-001L SJS04-MW03S-09CL. 5 20:14 As PR g - - 5

SC4956-001D $JS04-MW03S-09CD__ 1 20:22 As e

S$C4956-002 . SJS04-MWO03S-09C 1 20:31 As e

SC4956-002L, SJS04-MWO03S-09CL 5 20:40 As -

S$C4956-002D S$JS04-MW03S-09CD_ 1. _20:48 As —_—

SC4956-001S SJS04-MW03S-09CS__ 10 20:57 As - N

SC4956-002S _SJS04-MWO03S-09CS__ 10 21:05 As N

LCSWZH25ICW2 10 2114 As e = e _ . - e -

CCv 12122 Al As Ca Fe Mg _ Mo K Na - o

ccs i 1 . 21:31_Al As.. . Ca ____Fe Mg Mo K Na -

SC4956-003  SJS04-MWO048-09C 1 2140 As . P e = = PRUW - R R A L 5

5C4956-004  SJS04-MWO04S-09C 1 21:48 _As - __

SC4956-005 SJS04-MWO04SP-09C 1 21:57 __As N B

SC4956-006 SJS04-MWO4SP-09C 1 22:05 As ~ B

47777 . SRS LY WO/ 3 . N Ny

222277 1 22:22 - PSS —

CRI 1 22:31 Al As Ca Fe Mg Mo K Na

G880 - . R 1 22:39 Al As .Ca __Fe Mg Mo K Na o

1CSAB 1 22:48 Al As Ca Fe Mg Mo K Na

Blank 1._.2257 Al As Ca ____Fe Mg _Mo S | |- PSR T

CCV o1 2306 Al As Ca ___Fe Mg Mo K. Na = g

CCB 1 23:14 Al As _ Ca _Fe Mg Mo K Na

SC4956-009  SJS04-MWO1S-09C__ 1 2322 @ As = e

SC4956-010 SJS04-MW01S-09C 1 2331 As

SC4956-011. SJS04-EB082409 1 2340 _As S S % =

SC4956-012 . SJS04-EB082409 1 23:48 L As R e e .

s

FORM XIV - IN 049
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14
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 1D D.F. Time Elements
$C4956-013 SJS04-FB082409__ 1 23:57 As -
222722 1005
2272222 1 014
222727 1022
22727227 5___ 031 .
BLANK 1 0:39 Al As Ca Fe Mg Mo K Na
CCv - i 1 0:48 Al As Ca Fe Mg Mo K Na
cCB L 1 056 Al As Ca Ee Ma Mo K = Na .
222727 1 1:05 e
222227 5143 . oo e s S —_—
222727 1 1:22 i
222727 ) 10 131 e e i
77272277 10139
222772 10 1:48
CRI A 1:56 Al As . Ca . Fe Mg Mo K Na
ICSA 1 2:05 Al As Ca Fe Mg Mo K Na
ICSAB 1 214 Al As Ca ___Fe Mg Mo K Na
Blank 1 2:22 Al As Ca Fe Mg Mo K Na
CCV 1 2:31 Al As Ca ____Fe Mg Mo, K Na
ces. _ 1 2:39 Al As Ca . . Fe Ma Mo K Na

FORM X1V - IN q 3 U
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Lab Name: Katahdin Analytical Services

Instrument ID: AGILENT 7500 ICP-MS

14

ANALYSIS RUN LOG

SDG Name: SC4956

File Name: JZH27A

Date: 8/27/2009 Method: MS

Lab Sample ID Client ID D.F. Time Elements

6020 TUNE 1__15:56

200.8 TUNE 1 16:02

Cal Blank 1..17:01 Al As Ca Fe Mg Mo K Na

Calsid1 11710 Al___As Ca Fe Mg Mo K ____Na -

CalStd 2 1__ 1718 Al As Ca Fe Mg Mo K Na

CalStd3 1__17:26 Al As Ca Fe Mg Mo K Na

CalStd 4 1. 17:35 Al As Ca Fe Mg Mo K Na

277727 1 17:44

| o7 S : A 1782 AL As . Ca _ Fe Mg Mo K _Na _

ICB 1 18:01 Al As Ca Fe Mg Mo K Na .

PQL = 1 18:09 Al As Ca Fe Mg Mo K . Na

CRJ 1 18:18_Al As Ca Fe Mg Mo K Na

CRI 1_18:26 Al As Ca Fe Mg Mo K Na

ICSA 1 18:35 Al As Ca Fe Mg Mo K . Na

ICSAB 1 18:43 Al As Ca. Fe Mg Mo K. Na

Blank 1 18:52 Al As Ca Fe Mg __Mo Ko _ Na e _

cey 1__19:01_Al As Ca Fe Mg Mo K Na

CGCB 1 19:09__Al As Ca Fe Mg Mo K ~Na _

BIANK 11918 Al As Ca Fe Mg Mo K Na

BLANK 1 19:26 Al As Ca Fe Mg Mo K _Na

CCV 1 19:35 Al As Ca Fe Ma Mo K __Na

CCB 1 19:43 _Al As Ca Fe Mg Mo K Na _

SC4956-007 SJS04-MW05S-03C 5 19:52 As e i

SC4956-008 SJS04-MW05S-09C 5 20:00 As ———

2727277 1. 2009 . " — o Y

2277277 .5 20:18 o - = e e SR SN

2272727 .5 ..2026 e

2772777 - 5 __20:35 3 =

227222, . 5 _20:43 B

777777 10.. 20:52 _. - » el

227727 .. _ 10 21:00 ; - =

2272777 1 2108 s s e == e

cev. oo 3 21:17 Al As Ca Fe Mg _Mo K . Na

CCB _ 1. 21286 Al As. Ca.  Fe Mg = Mo K Na

2777277 _ _ _ 5 2134 - _ s e e e CRa— S

277777 5 21:43 . .

272177 . 5 2152 : S

227177 5 ___22:00 - .

277777 25 _22.09 . e . .

CRI 22217 A AS Ca Fe Mg Mo K _Na

CRI S 12226 Al As Ca Fe Mg Mo < Na

ICSA_ R 4. 2234 Al As L] L Fe Mg Mo PSR | ;- YT PO LT

ICSAB a1 22:43 Al As Ca Fe Mg Mo K Na — e

Blank 1 2252 Al As Ca " Fe Mg _ Mo Koo NG e

cev 1...23:00 Al As Ca i el MoK - o o NE o e ”

LR = - e 1...2309 Al ___As . Ca ___Fe . Mg . _ Mo __ K _ Na o=
FORM XIV - IN n31
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3P
PREPARATION BLANKS

Lab Name: Katahdin Analytical Services Sample ID: PBWZH25I1CW2
Matrix: WATER SDG Name: SC4956

QC Batch ID: ZH25ICW2

Concentration Units : ug/L

Analyte RESULT C

ARSENIC QO.839 Y

v achon Leved
OX - 4 195

$ ({/Iﬂ &% QRO Lo e

i

32
Katahdin Analytical Services A0000034
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3A
INITIAL AND CONTINUING CALIBRATION BLANKS

Lab Name: Katahdin Analytical Services SDG Name: SC4956

Concentration Units: ug/L
SAMPLE: 1ICB SAMPLE: CCB SAMPLE: CCB
File: JZH25A  Aug 25,2009 18:06 File: JZH25A  Aug?25,2009 19:14 File: JZH25A  Aug 25,2009 19:48

Analyte Result C Analyte Result C Analyte Result C
ALUMINUM 2141 3 ALUMINUM S am ) ALUMINUM 922 ]
ARSENIC C 012 T ARSENIC c7020 TN ARSENIC 008 U
CALCIUM 1647 CALCIUM 473 ] CALCIUM 390 U
IRON 2098 1 IRON 310 U IRON 920 ]
MAGNESIUM 2380 J MAGNESIUM 537 ] MAGNESIUM 1201 7
MOLYBDENUM 088 1 MOLYBDENUM 241 MOLYBDENUM 093 1
POTASSIUM 26,03 1 POTASSIUM 880 U POTASSIUM 13211
SODIUM 2596 1 SODIUM 650 U SODIUM 12.12 ]

&LP@JH/\?
Juld aC bk
1 oAt —

'990&7

133
FORM 111 (Part 1) - IN
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3A
INITIAL AND CONTINUING CALIBRATION BLANKS

Lab Name: Katahdin Analytical Services SDG Name: SC4956
Concentration Units: ug/L

SAMPLE: CCB SAMPLE: CCB SAMPLE: CCB
File: JZH25A  Aug 25,2009 21:31 File: JZH25A  Aug 25,2009 23:14 File: JZH25A  Aug 26,2009 0:56
Analyte Result C Analyte Result C Analyte Resuit C
ALUMINUM 18.53 ] ALUMINUM 13.63 ] ALUMINUM 329 ]
ARSENIC (016 7> ARSENIC 008 U ARSENIC @
CALCIUM 15420 ] CALCIUM 45.04 ] CALCIUM 9 U
IRON 2144 ] IRON 1735 ] IRON 3.40 J
MAGNESIUM 69.85 ] MAGNESIUM 61.61 ] MAGNESIUM 20.16 ]
MOLYBDENUM 087 MOLYBDENUM 229 ] MOLYBDENUM 025 1]
POTASSIUM 4437 ] POTASSIUM 3455 ] POTASSIUM 1527 ]
SODIUM 367.70 ] SODIUM 356.70 ] SODIUM 133.80 J

N34
FORM 11l (Part 1) - IN
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3A
INITIAL AND CONTINUING CALIBRATION BLANKS

Lab Name: Katahdin Analytical Services SDG Name: SC4956

Concentration Units: ug/L

SAMPLE: CCB
File: JZH25A  Aug 26,2009 2:39

Analyte Result C
ALUMINUI\/; 1139 J B
ARSENIC - "()912»__]//
CALCIUM S~ 390 U
[RON 1273 ]
MAGNESIUM 2555 1
MOLYBDENUM 2,17
POTASSIUM 2453 ]
SODIUM 88.92 J

n
FORM 111 (Part 1) - IN \E
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3A
INITIAL AND CONTINUING CALIBRATION BLANKS

Lab Name: Katahdin Apalytical Services SDG Name: SC4956

Concentration Units: ug/L
SAMPLE: ICB SAMPLE: CCB SAMPLE: CCB
File: JZH27A  Aug 27,2009 18:01 File: JZH27A  Aug 27,2009 19:09 File: JZH27A  Aug?27,2009 19:43

Analyte Result C Analyte Result C Analyte Result C
ALUMINUM 220 U ALUMINUM 10.40 J ALUMINUM 2006 1
ARSENIC (' -'0.1\_2va ARSENIC (_ogu\ ARSENIC 0.08 U
CALCIUM 390 U CALCIUM 1140 J CALCIUM 1928 J
IRON 310 U = IRON 13.53 3 IRON 2114 7
MAGNESIUM 200 U MAGNESIUM 1155 J MAGNESIUM 2132 3
MOLYBDENUM 041 I MOLYBDENUM 230 J MOLYBDENUM 112 3
POTASSIUM 8.80 U POTASSIUM 14.17 POTASSIUM 23.60 )
SODIUM 6.50 U SODIUM 10.16 J SODIUM 17.85 J

“3R

FORM III (Part 1) - IN
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3A
INITIAL AND CONTINUING CALIBRATION BLANKS

Lab Name: Katahdin Analytical Services SDG Name: SC4956

SAMPLE: CCB

Concentration Units: ug/L

SAMPLE: CCB

File: JZH27A  Aug 27,2009 21:26 File: JZH27A  Aug 27,2009 23:09

Analyte Result C Analyte Result C
ALUMINUM 513 ] ALUMINUM 1893 1
ARSENIC 0.08 U ARSENIC 0.08 U
CALCIUM 17.88 1 CALCIUM 1937 1
IRON 641 3 IRON 2075 3
MAGNESIUM 21.22 3 MAGNESIUM 2177 ]
MOLYBDENUM 041 ] MOLYBDENUM 250 ]
POTASSIUM 11.01 J POTASSIUM 2168 J
SODIUM 113.00 I SODIUM 29.69

n
FORM 1T (Part 1) - IN 37
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6

DUPLICATES
Lab Name: Katahdin Analytical Services Client Field ID: SJS04-MW03S-09CD
Matrix: WATER SDG Name: SC4956
Percent Solids: 0.00 Lab Sample ID: SC4956-001D

Concentration Units : ug/L

Control Limits  Sample Result C  Duplicate Result C RPD Q M

Analyte
ARSENIC, TOTAL ] 1.6800 2.7490 483  * MS

T cn tofad
d Aw{%@

0

35
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