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1.0 PROJECT DESCRIPTION

1.1 INTRODUCTION

This Sampling and Analysis Plan (SAP) Addendum No. 1 addresses the remedial investigation activities
for the Facility-Wide Sewers at the Ravenna Army Ammunition Plant (RVAAP-67), (Figures 1-1 and 1-
2). This work is being conducted by Science Applications International Corporation (SAIC) as part of the
2008 Performance-Based Acquisition (PBA) for Environmental Investigation and Remediation at the
RVAAP under Multiple Award Remediation Contract (MARC) W912QR-04-D-0028, Delivery Order
0001, Task 4 with the U.S. Army Corps of Engineers (USACE), Louisville District. Planning and
performance of all elements of this PBA will be in accordance with the requirements of the Ohio
Environmental Protection Agency (Ohio EPA) Director’s Final Findings and Orders for RVAAP, dated
June 10, 2004 (Ohio EPA 2004). The portion of the Ohio EPA Director’s Final Findings and Orders
pertinent to this PBA is the requirement to develop a Remedial Investigation/Feasibility Study (RI/FS), a
Proposed Plan (PP), a Record of Decision (ROD), and a remedy for the facility-wide sewers area of
concern (AOC) at the RVAAP in conformance with the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), the National Contingency Plan (NCP), as well as the
Director’s Final Findings and Orders.

RVAAP-67, Facility-Wide Sewers, is a new AOC created in 2008 and comprised of Installation
Restoration Program (IRP) eligible storm and sanitary sewers located throughout RVAAP. Under IRP
policy, eligibility is defined as those sewers within and between AOCs that historically received AOC-
related wastewater discharges prior to October 17, 1986. In December 2008, the Army issued an interim
policy for Defense Environmental Restoration Program (DERP) eligibility that rescinded the October 17,
1986 cutoff date. The change in IRP policy did not affect the scope and definition of RVAAP-67, as no
sewer systems were previously excluded on the basis of the cutoff date. Wastewater treatment plants at
RVAAP (e.g., Sand Creek Sewage Treatment Plant, George Road Sewage Treatment Plant, and the
Depot Sewage Treatment Plant) were previously closed in the 1990s and are not IRP eligible. Figure 1-2
shows the locations of sewer networks within the facility, based upon available historical documents and
engineering drawings.

This SAP Addendum No. 1 for remedial investigation of Facility-Wide Sewers tiers under and
supplements the guidance and methods presented in the Facility-Wide Sampling and Analysis Plan for the
Ravenna Army Ammunition Plant, Ravenna, Ohio (USACE 2001). The Facility-Wide SAP provides the
general technical procedures and protocols for conducting fieldwork at RVAAP. This SAP Addendum
No. 1 includes the sampling and analysis objectives, rationales, planned activities, and technical
specifications for the work to be conducted for this investigation. Where appropriate, this SAP
Addendum No. 1 references the Facility-Wide SAP for standard procedures and protocols.

Facility-Wide Sewers Sampling and Analysis Plan for Remedial Investigation Field Sampling Plan
Addendum No. 1 Page 1-1
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Figure 1-2. Location of Facility-Wide Sewers within RVAAP/Camp Ravenna
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1.2 GENERAL FACILITY DESCRIPTION AND HISTORY

When the RVAAP IRP began in 1989, the RVAAP was identified as a 21,419-acre facility. The property
boundary was resurveyed by the Ohio Army National Guard (OHARNG) over a two year period (2002
and 2003), and the actual total acreage of the property was found to be 21,683.289 acres. As of February
2006, a total of 20,403 acres of the former 21,683 acre RVAAP have been transferred to the National
Guard Bureau (NGB) and subsequently licensed to the OHARNG for use as a military training site,
currently designated as the Camp Ravenna Joint Military Training Center (Camp Ravenna). The current
RVAAP consists of 1,280 acres in various parcels throughout Camp Ravenna.

Camp Ravenna is located in northeastern Ohio within Portage County and Trumbull County,
approximately 3 miles (4.8 kilometers [km]) east-northeast of the city of Ravenna and approximately 1
mile (1.6 km) northwest of the city of Newton Falls. The RVAAP portions of the property are solely
located within Portage County. Camp Ravenna is a parcel of property approximately 11 miles (17.7 km)
long and 3.5 miles (5.6 km) wide bounded by State Route 5, the Michael J. Kirwan Reservoir, and the
CSX System Railroad on the south; Garret, McCormick, and Berry roads on the west; the Norfolk
Southern Railroad on the north; and State Route 534 on the east (Figures 1-1 and 1-2). Camp Ravenna is
surrounded by several communities: Windham on the north; Garrettsville 6 miles (9.6 km) to the
northwest; Newton Falls 1 mile (1.6 km) to the southeast; Charlestown to the southwest; and Wayland 3
miles (4.8 km) to the south.

The entire 21,683-acre parcel was an industrial facility that was government-owned and contractor-
operated when the RVAAP was operational (Camp Ravenna did not exist at that time). The RVAAP IRP
encompasses investigation and cleanup of past activities over the entire 21,683 acres of the former
RVAAP; therefore, references to the RVAAP in this document indicate the historical extent of the
RVAAP, which is inclusive of the combined acreages of the current Camp Ravenna and RVAAP, unless
otherwise specifically stated.

Industrial operations at the former RVAAP consisted of 12 munitions-assembly facilities referred to as
“load lines.” Load Lines 1 through 4 were used to melt and load 2,4,6-trinitrotoluene (TNT) and
Composition B into large-caliber shells and bombs. The operations on the load lines produced explosive
dust, spills, and vapors that collected on the floors and walls of each building. Periodically, the floors and
walls were cleaned with water and steam. Following cleaning, the waste water, containing TNT and
Composition B, was known as “pink water” for its characteristic color. Scupper systems at the process
buildings were used to collect pink water, which was collected in concrete holding tanks, filtered, and
pumped into unlined ditches for transport to earthen settling ponds. However, in some instances, pink
water was swept from doorways or scupper systems overflowed onto the ground surface. Load Lines 5
through 11 were used to manufacture fuzes, primers, and boosters. Potential contaminants in these load
lines include lead compounds, mercury compounds, and explosives. From 1946 to 1949, Load Line 12
was used to produce ammonium nitrate for explosives and fertilizers prior to use as a weapons
demilitarization facility.
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In 1950, the facility was placed in standby status and operations were limited to renovation,
demilitarization, and normal maintenance of equipment, along with storage of munitions. Production
activities were resumed from July 1954 to October 1957 and again from May 1968 to August 1972. In
addition to production missions, various demilitarization activities were conducted at facilities
constructed at Load Lines 1, 2, 3, and 12. Demilitarization activities included disassembly of munitions
and explosives melt-out and recovery operations using hot water and steam processes. Periodic
demilitarization of various munitions continued through 1992.

In addition to production and demilitarization activities at the load lines, other facilities at RVAAP
include AOCs that were used for the burning, demolition, and testing of munitions. These burning and
demolition grounds consist of large parcels of open space or abandoned quarries. Potential contaminants
at these AOCs include explosives, propellants, metals, and waste oils. Other types of AOCs present at
RVAAP include landfills, an aircraft fuel tank testing facility, and various general industrial support and
maintenance facilities.

1.3 AREA OF CONCERN DESCRIPTION AND HISTORY

RVAAP-67, Facility-Wide Sewers, is a new AOC created in 2008 and comprised of IRP eligible storm
and sanitary sewers located throughout RVAAP, including Load Lines 1-12 and the Administrative
Areas. The sewers sometimes received inadvertent discharges of contaminated wastewaters from the
manufacturing of munitions, and it is possible that portions of the system may contain accumulated
chemical contaminants. Available historical documents do not indicate any incidents or occurrences of
intentional dumping or discharging of contaminated wastewaters to the sewers. A 2007 Explosive
Evaluation of Sewers showed no accumulations of explosive compounds within the twelve Load Lines or
the Administration Area that would present an explosion hazard (Lakeshore Engineering Services, Inc.
2007). However, the Lakeshore sewer effort was conducted without Ohio EPA regulatory oversight or
review of the associated work plans and resultant completion report or conclusions.

The primary sewer systems at the facility are divided into two basins: a western basin and an eastern
basin. The western basin includes the combined sanitary and storm sewers draining the Administrative
Areas and sanitary sewers at Load Lines 5-11 that terminate at the George Road Sewage Treatment Plant.
Also, several short runs of separated storm sewer exist throughout Load Lines 5-11 in the western basin,
terminating in ditches and other drainage features. The eastern basin includes the sanitary sewers draining
Load Lines 1-4, Load Line 12, and RVAAP-50 Atlas Scrap Yard, and the Inert Storage Area #6, and
terminates at the Sand Creek Sewage Treatment Plant. Load Lines 1-4 and Load Line 12 also have
separate storm sewer systems terminating in drainage features such as ditches and retention ponds. A
smaller and self-contained sanitary sewer system is located at the Depot Administration Area, terminating
at the Depot Sewage Treatment Plant. A line of sanitary sewers also exists at the Transportation Storage
Area, draining to a septic tank and a sludge basin. The locations of these discrete sewer networks are
shown in Figure 1-2. Detailed maps and descriptions of these areas are presented in Appendices A
through Q.
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Based on digitization of available historical engineering utilities schematics and geographic information
system (GIS) analysis, the AOC is estimated to be comprised of 18 miles of sanitary and 6.4 miles of
storm sewer lines. Of these structures, it is estimated that approximately 2.5 miles of sanitary and 2.5
miles of storm sewers runs are located at depths less than 4 feet (ft) below ground surface (BGS), or
approximately 5 miles of shallow lines in total. The maps generated from the past digitization efforts and
analysis of available engineering drawings are located in Appendices A through Q.

No investigation specific to RVAAP-67, Facility-Wide Sewers, has been conducted, as this AOC was
newly created in 2008. However, investigations of sewers have been conducted at several load lines as
part of RIs specific to each of these AOCs:

e Load Line 1 (USACE 2003);

e Load Line 2 (USACE 2004a);

e Load Line 3 (USACE 2004b);

e Load Line 4 (USACE 2004c);

e Load Line 6 (MKM Engineers 2007b);

e Load Line 9 (MKM Engineers 2007c);

e Load Line 11 (MKM Engineers 2005); and
e Load Line 12 (USACE 2004d).

Analytical samples of sewer sediment and water were also collected as an initial characterization effort at
Atlas Scrap Yard and Load Lines 5, 7, 8 and 10 under the Final Characterization for 14 AOCs study
(MKM Engineers 2007a).

Efforts to investigate whether explosives accumulated in the sewer lines were completed in 2007
(Lakeshore Engineering Services, Inc. 2007; USACE-CERL 2007). These 2007 efforts included visual
inspection, additional video surveys, and screening-level field explosives testing. However, this work
was conducted without Ohio EPA regulatory oversight or review of the associated work plans and
resultant reports. Therefore, information from these evaluations will be utilized only in a high-level and
qualitative fashion. Locations where explosives field screening methods tested positive for explosives
will be noted during the review of historical data, and these locations will be revaluated as potential
source areas. However, negative screening results from the Lakeshore Engineering Services, Inc. (2007)
report will not be used to eliminate locations from investigation.

An area-specific summary of the investigative history to date for sewers throughout the facility is
presented in Table 1-1. Descriptions of the operational and investigative history specific to each of the
individual areas of the facility that contain sanitary and/or storm sewers are presented in Appendices A
through Q.
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Table 1-1. Summary of Previous Sewer Investigations at RVAAP

Sewer Structures Per Area

Analytical Samples

Video Survey

Field Screening Tests

Area (# manholes/drop inlets) (# samples) (linear feet) (# manholes) (# manholes)
Sanitary Storm Sanitary Storm Sanitary Storm Sanitary Storm

Administration Area 67 -- -- -- -- -- 26 -
Atlas Scrap Yard 16 -- 22 (7 SD/15 SW) -- -- -- - -
Depot Administrative Area 35 -- -- -- -- -- -- --
Inert Storage Area #6 15 -- -- -- -- -- -- --
Load Line 1 34 81 3 (2 SD/1 SW) 4 (3SD/1 SW) 978.7 2,372.25 23 40
Load Line 2 28 54 3 (1 SD/2SW) |14 (12 SD/2 SW) 451.37 1,099.67 17 43
Load Line 3 31 96 3 (1 SD/2 SW) 5 (5SD/0 SW) 457.69 1382.84 26 35
Load Line 4 24 119 8 (6 SD/2 SW) 6 (3SD/3SW) 567.86 1,430.61 23 56
Load Line 5 13 -- 5 (1 SD/4 SW) - - -- 14 -
Load Line 6 9 -- 2 (0SD/2 SW) -- -- -- 20 --
Load Line 7 8 -- 7 (0 SD/7 SW) -- -- -- 8 --
Load Line 8 9 -- 15 (6 SD/9 SW) -- -- -- 10 --
Load Line 9 10 -- 4 (2 SD/2 SW) - - -- 9 -
Load Line 10 14 -- 9 (3 SD/6 SW) - - - 18 -
Load Line 11 12 -- 11 (5SD/6 SW) -- -- -- 2 --
Load Line 12 17 -- 7 (3 SD/4 SW) -- 224 -- 3 --
Transportation Storage Area 5 -- - -- -- - -- --
Trunk/Connectors - George Road

Treatment Plant Network 66 -- -- -- -- -- -- --
Trunk/Connectors - Sand Creek

Treatment Plant Network 38 -- -- -- -- -- 5 --
Facility Total 451 350 99 (37 SD/62 SW) |29 (23 SD/6 SW) 2,679.62 6,285.37 204 174

Note: The "Other Areas" category includes predominantly trunk/connector lines and Inert Storage Area #6 (area south of LL4 and LL12).

SD = Sewer sediment samples

SW = Sewer water samples.
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2.0 PROJECT ORGANIZATION, RESPONSIBILITIES, AND SCHEDULE

2.1 PROJECT ORGANIZATION AND RESPONSIBILITIES

Key personnel and subcontractors implementing this SAP Addendum are listed in Table 2-1. The

functional responsibilities of these key personnel are described in Section 2.0 of the Facility-Wide SAP.

Table 2-1. Project Organization for SAP Addendum

Position Personnel

SAIC Project Manager Kevin Jago, PG
SAIC Project Engineer Jed Thomas, PE
SAIC Health & Safety Officer Steve Davis, CIH, CSP
SAIC QA/QC Officer Glen Cowart

SAIC Field Operations Manager Rich Sprinzl
Subcontractor Laboratory QA/QC Manager TBD

SAIC Laboratory Coordinator Jenny Vance

SAIC Field Personnel TBD

Subcontractor Field Personnel TBD

Analytical Laboratory Services TBD

OE Avoidance Services USA Environmental
Waste Disposal Services TBD

SAIC = Science Applications International Corporation

PG = Professional Geologist

PE = Professional Engineer

CIH = Certified Industrial Hygienist

CSP = Certified Safety Professional

QA/QC = Quality Assurance/Quality Control

TBD = To Be Determined

OE = Ordnance and Explosives
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2.2 PROJECT SCHEDULE

Figure 2-1 presents the schedule for completion of this SAP Addendum.

I |Task Mame Duration | Start | Finish |Predecessors | R T— T 12010 |
| | | | | "Apr [ May | Jun [ Jul [ Aug [ Sep | Oct | Nov | Dec | Jan
T P pling and ysis Plan for Facility-wide Sewers 144 days Fri4/24/03  Mon 9/14/09 | ———————— —
| 1
2 | Prepare and Submit Drafl to Army and Ohio EPA Odays  FridR409  Fri4/24/08 | e di24
| |
s el : ; |
3 |  Amyand Chio EPA Review 45days  Fri 42408 Sun6/7/092 | o —
| 1
(T4 | Comment Resclution Meeting 22days  Mon 6/8/09  Mon 6/29/09 3 | ﬁ i
M : |
5 : Prepare and Submit Final to Army and Chio EPA 54 days Men B/B09 Fri 7/31/08 3 %i]
| | i
6 |  Army and Ohio EPA Review and Approval 45 days Sat /109 Mon 9/14/09 5 | : %
| | i
T Imp ion of Sampling and Analysis Plan 120 days  Tue 91508  Tue 14210 ; P—
| 1
— 8 | Implementation of Sampling and Analysis Plan 120 days  Tue 94508  Tue 1/12M106 | : %
| |
Figure 2-1. Project Schedule
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3.0 PROJECT ScoPE AND OBJECTIVES

3.1 SCOPE AND OBJECTIVES

The scope of this SAP Addendum is to characterize and define the nature of extent of contamination
related to RVAAP-67, which includes IRP eligible sanitary and storm sewers throughout RVAAP. As
discussed in Section 1.1, IRP eligibility was initially defined in the Performance Work Statement for the
2008 PBA as those sewers within and between AOCs that historically received AOC-related wastewater
discharges prior to October 17, 1986. The Army issued interim policy for DERP eligibility in December
2008 that rescinded the October 17, 1986, cutoff date. The change in IRP policy did not affect the scope
and definition of RVAAP-67, as no sewer systems were previously excluded on the basis of the cutoff
date. Wastewater treatment plants at RVAAP (e.g., Sand Creek Sewage Treatment Plant, George Road
Sewage Treatment Plant, and the Depot Sewage Treatment Plant) were previously closed in the 1990s
and are not IRP eligible. Based on the definition of IRP eligibility and available RVAAP infrastructure
data, the following comprises RVAAP-67:

e Sanitary and storm sewer lines, where present, within Load Lines 1 through 12 (Appendices E
through P);

e Sanitary and storm sewer lines, within the Inert Storage Area #6, south of Load Lines 2 and 3
(Appendix A, Plate A-2);

e Sanitary and storm sewer lines, where present, within the Atlas Scrap Yard (Appendix C);

e Sanitary and storm sewer lines, where present, within the Administration Area (Appendix B);

e Sanitary and storm sewer lines, where present, within the Depot Administration Area (Appendix D);

e Sanitary and storm sewer lines, where present, within the Transportation Storage Area (Appendix Q);

e Sanitary sewer connector lines between AOC source areas (e.g., between Load Lines 1, 2, 3, and 12)
(shown in the large scale sewer network plates located in Appendix A); and

e Sanitary sewer trunk lines exiting AOC source areas to the former sewage treatment plants (shown in
the large scale sewer network plates located in Appendix A).

The following sanitary and storm sewer drainage infrastructure components are not included within the
scope of the investigation under this SAP Addendum:

o Former wastewater treatment plants and associated discharge lines from these facilities; and
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e Conventional drainage culverts (e.g., typical short lines beneath roads, rail lines, and utility right-of-
ways) in association with storm water ditches or flowing streams. Within AOC source areas, these
conveyances have been or will be addressed through AOC-specific wet or dry sediment scopes.

The primary objectives of this Field Sampling Plan (FSP) Addendum are to:

e Develop a conceptual exposure model for the facility-wide sewers that encompasses all applicable
contaminant migration and exposure pathways;

e Assess the condition of the sanitary and storm sewer systems to identify materials of construction,
potential contaminant accumulation points, possible groundwater migration pathways, and leakage
points;

e Characterize the nature and extent of contamination with respect to accumulated sediment within the
lines;

e Characterize the potential for partitioning of contaminants from sediment to water with subsequent
migration through the lines to outfall points (e.g., sampling of water at key points within the AOCs, at
entry and exit points to each AOC or former functional area, and at outfall points);

e Sample subsurface soil and pipeline trench bedding material (if present), beneath the sewer at
potential leakage points from the lines to assess contamination of this media by historical releases;
and

e [Evaluate existing data from groundwater monitoring wells and subsurface soil borings to determine if
groundwater contamination by sewer system releases has occurred and if additional monitoring wells
may be required to evaluate nature and extent of contamination.

The data acquired under this FSP Addendum will be evaluated in the RI Report, in conjunction with
existing groundwater monitoring data, to determine if groundwater contamination by sewer system
releases has occurred. The RI Report will provide recommendations where additional monitoring wells
may be required to evaluate nature and extent of groundwater contamination. These project objectives
are further detailed in Section 3.2. The scope of this SAP Addendum also includes munitions and
explosives of concern (MEC) avoidance within Munitions Response Sites (MRS), and other areas if MEC
is suspected, in order to safely conduct investigation activities. MEC avoidance procedures to be
followed during the RI are outlined in the MEC Project Work Plan for the RVAAP PBA 2008 (USA
Environmental 2009).

3.2 DATA QUALITY OBJECTIVES

The following sections provide the FSP data quality objectives (DQO) for characterization of facility-
wide sewers at RVAAP. These objectives include:
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e Definition of the problem statement;

e Presentation of a conceptual exposure model;

e Establishment of general decision points;

e Identification of data needs for future decisions;

e Delineation of the spatial boundaries of the investigation; and

e Presentation of the general decision rules and sampling design for the investigation.

The DQOs for the facility-wide sewers presented in this section represent the most current compilation of
information and guidance from the RVAAP IRP Team during the 2008 PBA procurement process, as
well as discussions during the project kickoff meeting held in August 2008 and a facility-wide sewers
DQO planning workshop held in October 2008.

3.2.1  Statement of the Problem and Facility-Wide Sewers Conceptual Model

Figure 3-1 illustrates a preliminary conceptual model for facility-wide sewers based on available data and
site knowledge. This model will be refined based on the results of the RI and a final version presented in
the RI Report. Previous investigations have shown the presence of accumulated sediment within the
sanitary and storm sewers that contains process-related contaminants (metals, explosives, organics).
Available data indicate, for those sections of sewer lines investigated, that there are not currently
accumulated explosives within the sewer lines in sufficient quantity to be an explosion hazard.

As shown on Figure 3-1, sewer line segments containing residual contaminated sediment accumulations
are defined as primary sources. Particle-bound contaminants may migrate through the sewer systems by
physical transport of sediment during periods of flow; this migration pathway was active during RVAAP
operations as well as under current conditions. During facility operational periods, dissolved-phase
contaminants migrated through the sewer systems where process-related effluents were directly
introduced into the systems. Also, under past and present conditions, partitioning of contaminants from
particle-bound phase to dissolved phase occurs where water is in contact with contaminated sediment.
Once in dissolved phase, the contaminants migrate with water flow. Leakage of contaminated effluent or
storm water from the lines via cracks or line breaks (both in the past and currently) may contribute
contamination to receptor media, such as soil beneath or adjacent to the sewer lines, surface water and
sediment (wet and dry) media at outfall points to ditches or surface water conveyances, and groundwater.
These receptor media may, in turn, function as secondary sources of contamination. Where the sewer line
elevations were below the groundwater table, the pipelines were potentially preferential flow pathways
(conduits) for groundwater.

A preliminary field reconnaissance of the sewer lines in December 2008 showed many of storm sewer
lines above the water table are still functional and convey water during periods of rainfall. Flowing
water, likely sourced from infiltrating groundwater, was observed in some sanitary and storm sewer
inverts at elevations below the water table associated with the sanitary sewer system. Portions of the
sewer lines, particularly within Load Lines 3, 4, 12, and the Atlas Scrap Yard, were completely water-
filled. Therefore, where contaminated sediment and water are still present in the sewer lines, they may
still represent ongoing sources of contamination to receptor media and conduits for groundwater flow.
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As shown on Figure 3-1, potential human health risk exposure pathways for contaminants related to
facility-wide sewers include accumulated wet and dry sediment or water within the lines (direct dermal
contact, inhalation of dry sediment, ingestion) if they were to be breached. Other exposure pathways
potentially include conventional pathways for receptor media or secondary sources, such as sediment at
outfall locations, subsurface soil, or groundwater. Some of these receptor media, such as outfall ditch
sediments, at selected AOCs have been addressed as separate exposure units during previous Rls or will
be addressed during future Rls.

Primary Migration Secondary Exposure
Source Pathways Sources Pathways
v v v v
Ingestion

Water/sediment N Outfall
flow through sediment

sewer Inhalation

'

Water/sediment

Sewer accumulation in L Ingestion

pipe .
Direct Contact | || permal contact |
(digging/training)

A Inhalation

Water/sediment -

flow through pipe Sail

leak Ingestion
l eg. loadLine12 | Leaching to |, | Dermal Contact |

Groundwater

v

Dermal Contact

Inhalation

Figure 3-1. Facility-Wide Sewers Conceptual Model
3.2.2  General Decision Points
Data collected under this FSP Addendum will support future risk management decisions, development of
remedial alternatives, and ultimately, selection of a final remedy. Key decision points that the data will

support include:

e Identification of those sewer line segments requiring remediation based on human health and
environmental direct exposure risk concerns;

o Identifying where sewer line segments function as preferential contaminant migration pathways for
surface water and/or groundwater;

o Identifying where facility-wide sewer system may have contributed to contamination of receptor
media and recommending a path forward for those media; and
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e Identification of feasible and appropriate remedial technologies.

Future risk-management and remedial decisions for the facility-wide sewers under CERCLA will not be
predicated on physical safety hazards, such as missing manhole covers or non-contaminated pipelines
with a high potential for collapse. Physical safety hazards will be addressed separately by the Army and
OHARNG. However, visual and video survey data obtained during the RI that pertain to physical safety
hazards will be communicated to the Army and OHARNG for their information and any necessary
actions.

3.2.3  Data Needs and Decision Inputs

Limited previous investigations have been performed to characterize the storm and sanitary sewer
systems at RVAAP. These investigations have focused on Load Lines 1 through 12 and were designed to
provide an initial evaluation of the occurrence of contamination rather than to fully assess nature and
extent. A summary of available existing data is presented on Table 1-1. Sampling and characterization
of accumulated sediment and water within some sanitary sewers, and storm sewers if present, were
conducted as part of the following investigations:

e Load Line 1 Phase Il Rl (USACE 2003) — storm and sanitary sewers, video surveys;

e LoadLines 2,3, and4 Phase Il Rl (USACE 2004a, 2004b, and 2004¢) — storm and sanitary sewers,
video surveys;

o Load Line 12 Phase Il Rl (USACE 2004d) — sanitary sewers present only, limited video surveys;

e Characterization of 14 AOCs at RVAAP (MKM 2007a) — sanitary sewers at Load Lines 5, 7, 8,
10 and Atlas Scrap Yard;

e Load Line 6 Phase | RI (MKM 2007b) — sanitary sewers present only;
e Load Line 9 Phase I RI (MKM 2007c) — sanitary sewers present only; and
e Load Line 11 Phase | Rl (MKM 2005) — sanitary sewers present only.

In addition, two studies commissioned by the U.S. Army Base Realignment and Closure Division
(BRAC-D) evaluated the potential for explosive hazards within sanitary and storm sewer lines at Load
Lines 1 through 12 and the Administration Area (USACE-CERL 2007 and Lakeshore Engineering
Services Inc. 2007). These studies included video camera surveys of sewers lines to determine if visible
accumulations of explosives were present. Both studies collected wipe samples of sewer line inverts and
video cameras for analysis of TNT and/or cyclonite (RDX) using field test kit methods (e.g., Exspray ™
and DropEx ™) samples. These studies did not collect samples of accumulated sediment or water within
the lines for fixed-based laboratory analysis.
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These previous investigations have not fully assessed the condition of the lines and have not defined the
nature and extent of contamination within the lines; therefore, additional sampling will be performed. In
addition, prior investigations have not considered all potential contaminant release and exposure
pathways. Therefore, evaluation of potential leakage points and contamination of receptor media (e.g.,
dry and wet sediment within conveyances that received discharges from outfalls, subsurface soil, and
groundwater) is planned. Available historical data, as well as newly acquired data from ongoing or
planned near-term AOC investigations will be incorporated into the evaluation.

Based on the project DQOs, the following types of data inputs are needed to support the project decision
points:

e Visual assessment of the current condition of visible portions of the sewer systems (inverts, catch
basins, outfalls, etc.), including determining where portions of the system may have been
destroyed/removed during building demolition activities or are present, but filled in with debris;

e Video camera surveys of potentially contaminated sewer line segments, as identified through visual
assessment and field screening tools, to assess the current condition of piping systems;

e Sampling of sediment and water within the sewer systems and analysis using both field screening
tools and fixed-based methods to assess presence and extent of contamination; and

e Compilation of historical data and sampling, as required to assess presence and extent of
contamination both within the sewer lines and in receptor media (e.g., outfall sediment, pipeline
bedding material, subsurface soil, and groundwater) that may have received contaminants sourced
from the sewer systems.

3.2.4  Spatial Boundaries of the Investigation

A formal definition and boundary for AOC number RVAAP-67 has not been established through the
RVAAP Installation Action Plan (IAP) process to date. The definition and boundaries of RVAAP-67
presented in Section 3.1 represent the most current compilation of information and guidance from the
RVAAP IRP Team during the 2008 PBA procurement process, as well as discussions during the project
kickoff meeting and the facility-wide sewers DQO planning workshop. The investigation will address the
components of the systems as defined in Section 3.1. Maps depicting sewer lines that fall within the
definition and boundaries of RVAAP-67, including trunk lines between AOCs and those leading to
former sewage treatment facilities, are included in Appendices A through Q. These appendices also
include summaries of available historical data for each component of the AOC.

3.25  General Investigation Decision Rules and Sample Design
The general decision rules to be applied for the facility-wide sewers RI are presented in the following

sections. The general decision rules outline a tiered, optimized characterization approach for the
investigation. Three tiers of investigation will be performed:
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e Tier 1 — Investigation of the sewer lines, accumulated sediment and water within the lines, and
sediment and water at key outfall and AOC entry/exit points (investigation tools include visual
surveys, video camera surveys, collection of samples for field screening and fixed-based laboratory
analyses);

e Tier 2 — Collection of pipeline bedding material to characterize direct exposure potential from
contaminant releases via pipeline leaks and evaluate if these releases may have impacted the
subsurface soil below the pipeline; and

e Tier 3 — Collection of subsurface soil data where needed to characterize direct exposure potential
from contaminant releases via pipeline leaks, and evaluate if these releases may have impacted
groundwater.

Figure 3-2 illustrates the decision rules and sample design for the facility-wide sewers RI. This SAP
Addendum outlines the approach for both tiers of investigation. However, potential bedding material and
subsurface soil sampling locations addressed under Tiers 2 and 3, respectively, will not be fully identified
until receipt and evaluation of data collected under the preceding Tier of investigation. A Technical
Memorandum outlining the Tier 2 and Tier 3 rationales and specific proposed areas for investigation will
be prepared and issued to the RVAAP Team following evaluation of data from the preceding Tier of
investigation and prior to the commencement of the additional activities.
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Figure 3-2. Facility-Wide Sewers RI Tier 1 Manholes and Inlets Sampling Decision Flowchart
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3.2.5.1 Tier 1 Investigation
Use of Historical Data

Available historical sewer characterization data were used in the development of decision rules and
sample design for Tier 1 of the RI as discussed below. Two data sets were evaluated to initially
determine where contamination is likely present and where additional characterization of the sewer
system is anticipated: 1) field analytical data for wipe samples; and 2) fixed-based analytical laboratory
data of accumulated water and sediment (wet and dry) within the sewer lines, as well as sediment (wet
and dry) at storm sewer outfall locations.

Previously-collected TNT and RDX field analytical data for wipe samples were used qualitatively to
identify where additional sewer line characterization is needed. A “positive” detection for either
compound in a specific sewer line segment provided qualitative indication where explosives may be
present in any accumulated sediment or water within the lines; therefore, specific focus on these line
segments is planned to determine whether these matrices are present and, if so, to characterize them. No
sewer line segments were excluded from the investigation on the basis of these historical field analytical
data.

Historical fixed-based analytical laboratory data were evaluated to identify segments of the sewers where
contaminants in accumulated wet and dry sediment and water were present above risk-based screening
levels as defined below. In addition, available data for sediment (wet and dry) at sewer outfall locations
were evaluated for indicators where sewers may have previously discharged contaminants. Historical
water samples at or near outfall locations represent a transient media and were determined not to be
representative of current conditions; therefore, these sample types were not incorporated into the initial
data evaluation. Locations of previously-collected fixed-based analytical laboratory samples are depicted
on maps in Appendices A through Q.

Accumulated sediment and water within sewer line inverts and pipelines do not have a specific, unique
set of risk-based screening levels or background values. In previous Rls, risk-based screening levels for
wet sediment and surface water were used for approximation of accumulated sediment and water,
respectively, within the sewer lines. This convention was also used for the initial screening of historical
analytical data in this SAP Addendum for the facility-wide sewer system. For sediment (dry or wet) at
outfall locations, screening levels and background values established for wet sediment were used for
initial data screening.

The values and sources for screening levels used in this SAP Addendum to determine exceedances and
where additional characterization may be required are presented in Table 3-1. Screening levels used for
the initial data evaluation were either RVAAP facility-wide background values or draft facility-wide risk-
based cleanup goals (CUGs) established in the Draft Facility-Wide Human Health Cleanup Goals for the
RVAAP (USACE 2008), herein referred to as the Draft CUG Report. For those chemicals where CUGs
were employed as screening levels, the values for a noncarcinogenic hazard index (HI) of 0.1 and a
carcinogenic risk of 1.0E-6 were used. The draft facility-wide CUGs are subject to change as the Draft
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CUG Report is reviewed and finalized by the RVAAP Team. Therefore, revised or additional data
comparisons for risk management decisions may be required at a later point in the CERCLA process.

The CUG-based screening levels shown in Table 3-1 are a compilation of the lowest values from either
the Resident Farmer or National Guard Trainee receptor scenarios outlined in the Draft CUG Report
(USACE 2008). This conservatism was incorporated into the initial data screening process to facilitate
identification of all sewer line segments having potential contamination that might merit further
investigation of nature and extent. During the initial data screening, the presence of inorganic chemicals
at concentrations equal to or less than background values were assumed to indicate the absence of
contamination. Therefore, if the CUG-based screening level for an inorganic chemical was less than
background, then the background value was used to determine exceedances that may require further
investigation.

In the Draft CUG Report, CUGs were established only for chemicals determined in previous RI Reports
to be facility-wide chemicals of potential concern (COPCs). Designation of COPCs in previous reports
was based on the U.S. Environmental Protection Agency (USEPA) Region 9 preliminary remediation
goals (PRGs). As detailed in Section 2.0 of the CUG Report, CUGs were not established for chemicals
considered to be essential nutrients. Newly acquired data under this investigation will be further
evaluated in the RI Report to determine whether any chemicals not currently listed as facility-wide
COPCs may require calculation of CUGs for the purposes of sewer line risk management and remedial
decision making.

The term “exceedance” within this FSP Addendum refers to an analytical result that is greater than the
screening levels presented in Table 3-1 for one or more chemicals. The absence of a screening level for a
chemical in Table 3-1 indicates that either a CUG has not been developed or a RVAAP facility-wide
background value has not been established. Evaluation using other benchmark criteria (e.g., USAEPA
Regional Screening Levels or Safe Drinking Water Act Maximum Contaminant Levels) was not
performed for those historically detected chemicals having no CUG-based or facility-wide background
screening levels and; therefore, no exceedances are depicted for those chemicals.

Locations where chemicals exceeded their respective screening levels in accumulated sewer line sediment
and water, as well as sediment (dry or wet) at outfall locations are shown on maps in Appendices A
through Q. If analytical results for a historical sampling location exceeded the screening criteria for one
or more chemicals listed in Table 3-1, then further evaluation of the sewer line segment “upstream and
downstream” of that location is planned during the facility-wide sewers RI. Table 3-1 also lists draft
screening levels for other receptor media to be evaluated under Tier 2 of the RI or within the RI Report.
As discussed previously, evaluation of Tier 1 data, along with historical data for subsurface soil and
groundwater in the vicinity of the sewer lines, will be performed as part of technical rationale
development for Tier 2 of the RI. For these receptor media, the applicable screening levels will be used to
identify areas that are potentially impacted by sewer lines releases.
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Table 3-1. Historical Data Screening Levels for Facility-Wide Sewers

Surface Subsurface Groundwater Groundwater Surface Wet

Soil CUG Soil CUG | Unconsolidated | CUG Bedrock CUG Water CUG | Sediment | CUG
Chemical®* (mg/kg or mg/L) | CUG | Type CUG Type CUG? Type CUG? Type CUG? Type cuG* Type
Nitrate 12000 RFC 12000 RFC 1.7 RFC 1.7 RFC 25 RFC None N/A
Aluminum 17700 | BKG 19500 BKG 1 RFC 1 RFC 15 RFC 13900 BKG
Antimony 2.8 RFC 2.8 RFC 0.00039 RFC 0.00039 RFC 0.0049 RFC 2.8 RFC
Arsenic 15.4 BKG 19.8 BKG 0.0117 BKG 0.000056 RFA 0.0032 BKG 19.5 BKG
Barium 350 NGT 350 NGT 0.2 RFC 0.256 BKG 2.9 RFC 350 NGT
Cadmium 6.4 RFC 6.4 RFC 0.00046 RFC 0.00046 RFC 0.0041 NGT 6.4 RFC
Chromium 17.4 BKG 27.2 BKG 0.0073 BKG 0.0027 RFC 0.025 NGT 18.1 BKG
Chromium, hexavalent 1.6 NGT 1.6 NGT None’ N/A None N/A 0.025 NGT 1.6 NGT
Cobalt 10.4 BKG 23.2 BKG 0.021 RFC 0.021 RFC None N/A 9.1 BKG
Copper 310 RFC 310 RFC None N/A None N/A 0.61 RFC 310 RFC

Lead 400 TB 400 TB 0.015 MCL 0.015 MCL 0.015 TB 400 TB
Manganese 1450 BKG 3030 BKG 1.02 BKG 1.34 BKG 0.63 RFC 1950 BKG
Mercury 2.3 RFC 2.3 RFC None N/A None N/A 0.0044 RFC 23 RFC
Nickel 160 RFC 160 RFC 0.021 RFC 0.0834 BKG 0.31 RFC 160 RFC
Silver 39 RFC 39 RFC None N/A None N/A 0.077 RFC 39 RFC
Thallium 0.61 RFC 0.91 BKG 0.000083 RFC 0.000083 RFC 0.0012 RFC 0.89 BKG
Vanadium 45 RFC 45 RFC 0.0064 RFC 0.0064 RFC 0.057 NGT 45 RFC
Zinc 2300 RFC 2300 RFC 0.31 RFC 0.31 RFC 4.6 RFC 2300 RFC
1,3,5-Trinitrobenzene 230 RFC 230 RFC None N/A None N/A None N/A None N/A
1,3-Dinitrobenzene 0.77 RFC 0.77 RFC 0.0001 RFC 0.0001 RFC None N/A None N/A
2,4,6-Trinitrotoluene 3.7 RFC 3.7 RFC 0.00052 RFC 0.00052 RFC 0.0078 RFC 3.7 RFC
2,4-Dinitrotoluene 0.75 RFA 0.75 RFA 0.00012 RFA 0.00012 RFA 0.002 RFA 0.75 RFA
2,6-Dinitrotoluene 0.77 RFA 0.77 RFA 0.00012 RFA 0.00012 RFA 0.0021 RFA None N/A
2-Amino-4,6-Dinitrotoluene 1.5 RFC 1.5 RFC 0.00021 RFC 0.00021 RFC 0.0031 RFC 1.5 RFC
2-Nitrotoluene 3.9 RFC 3.9 RFC 0.00037 RFA 0.00037 RFA 0.0074 RFA None N/A
4-Amino-2,6-Dinitrotoluene 1.5 RFC 1.5 RFC 0.00021 RFC 0.00021 RFC 0.0031 RFC 1.5 RFC
4-Nitrotoluene 53 RFC 53 RFC 0.005 RFA 0.005 RFA 0.1 RFA None N/A
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Table 3-1. Historical Data Screening Levels for Facility-Wide Sewers (continued)

Surface Subsurface Groundwater Groundwater Surface Wet

Soil CUG Soil CUG | Unconsolidated | CUG Bedrock CUG Water CUG | Sediment | CUG
Chemical* (mg/kg or mg/L) CUG | Type CUG Type CUG? Type CUG? Type CUG? Type cuG* Type
HMX 360 RFC 360 RFC None N/A None N/A 0.78 RFC 360 RFC
Nitrobenzene None N/A None N/A 0.00052 RFC 0.00052 RFC None N/A None N/A
Nitroglycerin 53 RFC 53 RFC 0.005 RFA 0.005 RFA None N/A 53 RFC
RDX 8 RFC 8 RFC 0.00077 RFA 0.00077 RFA 0.015 RFA 8 RFC
4.4'-DDD None N/A None N/A 0.000059 RFA 0.000059 RFA None N/A None N/A
4,4'-DDE 2.6 RFC 2.6 RFC 0.000047 RFA 0.000047 RFA None N/A None N/A
4,4-DDT None N/A None N/A 0.000027 RFA 0.000027 RFA 0.0001 RFA None N/A
Aldrin 0.053 RFC 0.053 RFC 0.0000047 RFA 0.0000047 RFA 0.000073 RFA None N/A
Dieldrin 0.056 RFC 0.056 RFC 0.0000036 RFA 0.0000036 RFA None N/A 0.056 RFC
Endrin 1.1 RFC 1.1 RFC None N/A None N/A None N/A None N/A
Endrin aldehyde None N/A None N/A None N/A None N/A None N/A None N/A
Heptachlor 0.2 RFC 0.2 RFC 0.000014 RFA 0.000014 RFA None N/A None N/A
Heptachlor epoxide 0.098 RFC 0.098 RFC 0.0000094 RFA 0.0000094 RFA 0.00019 RFA None N/A
Lindane None N/A None N/A 0.000051 RFA 0.000051 RFA None N/A None N/A
PCB-1016 0.2 RFA 0.2 RFA None N/A None N/A None N/A 0.2 RFA
PCB-1242 None N/A None N/A 0.00021 RFA 0.00021 RFA None N/A None N/A
PCB-1248 0.2 RFA 0.2 RFA None N/A None N/A None N/A None N/A
PCB-1254 0.12 RFC 0.12 RFC 0.000021 RFC 0.000021 RFC 0.00031 RFC 0.12 RFC
PCB-1260 0.2 RFA 0.2 RFA 0.00021 RFA 0.00021 RFA None N/A 0.2 RFA
Toxaphene None N/A None N/A 0.000048 RFA 0.000048 RFA None N/A None N/A
alpha-BHC None N/A None N/A 0.000014 RFA 0.000014 RFA None N/A None N/A
alpha-Chlordane None N/A None N/A None N/A None N/A None N/A None N/A
beta-BHC 0.5 RFC 0.5 RFC 0.000047 RFA 0.000047 RFA 0.00095 RFA None N/A
gamma-Chlordane None N/A None N/A None N/A None N/A None N/A None N/A
1,4-Dichlorobenzene None N/A None N/A None N/A None N/A 0.019 RFA None N/A
2,4-Dimethylphenol None N/A None N/A None N/A None N/A 0.25 RFC None N/A
2-Methylnaphthalene 31 RFC 31 RFC None N/A None N/A None N/A None N/A

Facility-Wide Sewers

Sampling and Analysis Plan for Remedial Investigation

Addendum No. 1

Field Sampling Plan
Page 3-12




Table 3-1. Historical Data Screening Levels for Facility-Wide Sewers (continued)

Surface Subsurface Groundwater Groundwater Surface Wet

Soil CUG Soil CUG | Unconsolidated | CUG Bedrock CUG Water CUG | Sediment | CUG
Chemical* (mg/kg or mg/L) CUG | Type CUG Type CUG? Type CUG? Type CUG? Type cuG* Type
4-Chloro-3-methylphenol None N/A None N/A None N/A None N/A None N/A None N/A
4-Methylphenol None N/A None N/A None N/A None N/A 0.068 RFC None N/A
4-Nitrobenzenamine None N/A None N/A 0.0031 RFC 0.0031 RFC None N/A None N/A
4-Nitrophenol 61 RFC 61 RFC None N/A None N/A None N/A None N/A
Benz(a)anthracene 0.22 RFA 0.22 RFA 0.0000039 RFA 0.0000039 RFA 0.000014 RFA 0.22 RFA
Benzo(a)pyrene 0.022 RFA 0.022 RFA 0.00000023 RFA 0.00000023 RFA | 0.0000008 | RFA 0.022 RFA
Benzo(b)fluoranthene 0.22 RFA 0.22 RFA 0.0000023 RFA 0.0000023 RFA | 0.0000079 | RFA 0.22 RFA
Benzo(k)fluoranthene 2.2 RFA 2.2 RFA None N/A None N/A 0.023 RFA 2.2 RFA
Bis(2-chloroethoxy)methane 23 RFC 23 RFC None N/A None N/A None N/A None N/A
Bis(2-ethylhexyl)phthalate None N/A None N/A 0.0009 RFA 0.0009 RFA 0.0035 RFA None N/A
Carbazole 45 RFC 45 RFC None N/A None N/A None N/A None N/A
Chrysene 22 RFA 22 RFA None N/A None N/A 0.0014 RFA None N/A
Dibenz(a,h)anthracene 0.022 RFA 0.022 RFA 0.00000015 RFA 0.00000015 RFA | 0.00000052 | RFA 0.022 RFA
Dibenzofuran 15 RFC 15 RFC None N/A None N/A None N/A None N/A
Fluoranthene 160 RFC 160 RFC None N/A None N/A None N/A None N/A
Fluorene 240 RFC 240 RFC None N/A None N/A None N/A None N/A
Indeno(1,2,3-cd)pyrene 0.22 RFA 0.22 RFA 0.0000023 RFA 0.0000023 RFA | 0.0000078 | RFA 0.22 RFA
N-Nitroso-di-n-propylamine 0.12 RFC 0.12 RFC None N/A None N/A None N/A None N/A
Naphthalene 120 RFC 120 RFC None N/A None N/A None N/A None N/A
Nitrobenzene None N/A None N/A 0.00052 RFC 0.00052 RFC None N/A None N/A
Pentachlorophenol 2.1 RFA 2.1 RFA 0.000074 RFA 0.000074 RFA 0.00028 RFA None N/A
Pyrene 120 RFC 120 RFC None N/A None N/A 0.47 RFC None N/A
bis(2-Chloroethoxy)methane 23 RFC 23 RFC None N/A None N/A None N/A None N/A
1,1,2,2-Tetrachloroethane None N/A None N/A 0.000069 RFA 0.000069 RFA 0.00039 NGT None N/A
1,2-Dichloroethane None N/A None N/A 0.00016 RFA 0.00016 RFA None N/A None N/A
1,2-Dichloroethene None N/A None N/A None N/A None N/A 0.12 RFC None N/A
1,4-Dichlorobenzene None N/A None N/A None N/A None N/A 0.019 RFA None N/A
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Table 3-1. Historical Data Screening Levels for Facility-Wide Sewers (continued)

Surface Subsurface Groundwater Groundwater Surface Wet

Soil CUG Soil CUG | Unconsolidated | CUG Bedrock CUG Water CUG | Sediment | CUG
Chemical* (mg/kg or mg/L) CUG | Type CUG Type CUG? Type CUG? Type CUG? Type cuG* Type
Benzene None N/A None N/A 0.00043 RFA 0.00043 RFA None N/A None N/A
Carbon tetrachloride None N/A None N/A 0.0002 RFA 0.0002 RFA None N/A None N/A
Chloroform None N/A None N/A 0.00021 RFA 0.00021 RFA 0.001 NGT None N/A
Methylene chloride None N/A None N/A 0.0053 RFA 0.0053 RFA 0.046 NGT None N/A
Tetrachloroethene None N/A None N/A 0.000098 RFA 0.000098 RFA 0.00083 RFA None N/A
Trichloroethene None N/A None N/A 0.000031 RFA 0.000031 RFA 0.00016 NGT None N/A
cis-1,2-Dichloroethene None N/A None N/A None N/A None N/A 0.16 RFC None N/A

Notes: This table lists all chemicals for which CUGs were developed in the Draft CUG Report (USACE 2008b). Screening levels were based on the CUG for Hazard Quotient (HQ)=0.1
and Carcinogenic Risk=1E-6. Values were rounded to two significant figures. When background values were higher than the CUG (HQ=0.1/R=1E-6), the background value
became the screening level. Background values were not rounded to two significant figures and were obtained from the April 2001 Phase II Winklepeck Remedial Investigation
Report (USACE, 2001b).

Chromium speciation samples will be collected in accordance with Section 4.6 of this SAP to evaluate the concentration ratio of hexavalent chromium to total chromium. These
sample results will provide guidance for future remedial decisions and remedial actions at these areas of concern.

! Although listed as a COPC in the September 2008 Draft Facility-Wide Human Health Cleanup Goals for RVAAP, iron was not screened against a CUG as this chemical has
historically been considered an essential nutrient at RVAAP. The RVAAP Risk Manual identifies iron as one of the essential elements that should not be evaluated as a COPC as
long as it is present at low concentrations (e.g., below 100,000 to 180,000 mg/kg). The maximum detection of iron from previous sampling at these subject AOCs is 76,000
mg/kg.

2 Groundwater CUGs and background values provided are representative of filtered groundwater samples. Unfiltered groundwater samples were not evaluated.

3 Surface water CUGs and background values are representative of unfiltered water. Filtered surface sample results were not evaluated.

* Wet sediment CUG are equal to surface soil CUG with the exception of when background values were greater than CUG screening levels.

> “None” indicates the chemical has not been detected or determined as COPC at RVAAP in past investigations. In the event a chemical without a screening value is determined to
be a COPC a CUG will be developed (Section 3.2.1).

TB = technology-based screening level
CUG = Cleanup Goal

BKG = Background.

N/A = not applicable

NGT = National Guard Trainee.

RFA = Resident Subsistence Farmer Adult.
RFC = Resident Subsistence Farmer Child.

Facility-Wide Sewers Sampling and Analysis Plan for Remedial Investigation Field Sampling Plan
Addendum No. 1 Page 3-14




Visual Inspection

As shown on Figure 3-2, Tier 1 of the RI will begin with a systematic visual inspection of the facility-
wide storm and sanitary sewer systems. Information on the condition of sanitary and storm sewer
manholes, catch basins, drop inlets, and outfall points will be collected. The inspection will include
identifying whether accumulated sediment and water are present in the lines. Visual inspection
information will be recorded on a checklist as denoted in Section 4.1.

Visual inspections will include those known sewer lines documented through historical engineering data
for RVAAP. During preliminary reconnaissance of the facility-wide sewers in December 2008,
undocumented storm sewer systems were discovered in the former RVAAP Administration Area, the
Depot Administration Area, and Inert Storage Area #6 (south of Load Lines 2 and 3). Historical
engineering or construction records for these systems have not been located to date. Mapping of these
systems using visual surveys, smoke tracing, dye tracing, and geophysics (e.g., ground penetrating radar
or magnetometer survey), as appropriate, will be conducted during this portion of the investigation.

Assessment of Data Completeness

Historical analytical data and available sewer line video survey information was compiled as part of
preparation of this SAP Addendum. This information was evaluated with respect to general condition of
the sewer lines and where contamination has been previously documented to exist within the lines. For
sewer line segments where site conditions have not changed (e.g., no disturbances due to demolition) and
sufficient historical data exist to adequately assess the condition of the lines and determine the nature and
extent of contamination for subsequent FS decision making, minimal additional investigation of that line
segment will be conducted. Additional data collection will be performed in those cases where historical
data are not available, are insufficient, or site conditions have changed substantially (e.g., building
demolition or building slab removals) since the time of historical data collection.

For the purposes of this RI, sufficiency of historical data for a sewer line segment is defined as:

e Historical video surveys — survey must have included portions of a sewer line segment or sub-basin
adjacent to, or immediately downgradient of, known or suspected sources; along the mid-point
reaches of the pipeline; and along portions of the pipeline near the terminus or outfall.

e Historical accumulated sediment and water data — at a minimum, samples collected at or immediately
“downstream” of each major suspected contaminant source to the sewer line segment (e.g.,
production buildings), at a minimum of one midpoint location between the source(s) and terminus of
the segment, and at or near the termination point of the segment (e.g., outfall or manhole junction).
Additional refinement of the distribution of contamination within a particular sewer line segment may
be warranted for the purposes of subsequent FS remedial alternative development and remedial
design.
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Tier 1 Data Collection

Where historical data are lacking or insufficient, data collection under Tier 1 of the investigation will
proceed as discussed below. Figure 3-2 illustrates the Tier 1 investigation decision rules.

Identification of Sewer Lines Segments and Sub-basins

Historical sewer line engineering data were evaluated with respect to potential contaminant inputs (e.g.,
production buildings), flow directions, and major line junction and outfall points. From this evaluation,
individual sewer line segments or groups of lines (sub-basins) were identified in order to optimize Tier 1
sampling. Where possible, the identified sewer line segments or sub-basins isolate a particular known or
suspected historical source input and its associated outfall or junction point. Collection of Tier 1
accumulated sediment samples within each line segment or sub-basin are planned at locations near or
immediately downstream of the former source, at one or more selected mid-points locations along the
segment, and at the outfall or junction point. The approach incorporates flexibility for field decisions to
move to adjacent sewer line access points (upstream or downstream) within each line segment in the
event a planned location does not contain sufficient sediment for sampling. In some cases, isolation of
outfall or junction points with respect to a specific source input was not possible to due to the
convergence of multiple lines along the flow routes.

Collection of Tier 1 accumulated water samples is generally planned at: 1) key inlet and exit point
locations for the AOCs and functional areas (e.g., Administration Area); or 2) at major potential sources
within AOCs and functional areas (e.g., melt-pour building complexes), if isolation of those sources is
needed to fill data gaps or determine contaminant nature and extent within a particular portion of the
AOC sewer lines. Where historical investigation data possibly no longer represent current conditions due
to their age, or site conditions are known to have changed, additional sampling to confirm prior results is
also planned.

The Tier 1 data collection approach optimizes the characterization while allowing full nature and extent
assessment to be conducted from the source to the endpoint of each line segment. Sewer lines segments or
sub-basins, and the rationales for planned sample locations, are illustrated in Appendices A through Q.

Where field inspection shows a sewer line segment is not flooded, video camera surveys to determine the
condition of the pipeline will be performed. The video camera surveys will be used to verify whether
sediment accumulations exist within the line segment and to identify cracks or separation of pipeline
sections where leakage may have occurred. For new video camera data acquisition, the investigation
objective is to survey a minimum of 10% of the total length of a sewer line segment of interest where
possible. For each sewer line segment, entry points for video surveys will be sufficient to provide a
general overall assessment of the pipeline along its reach. Survey entry points for each sewer line
segment will, at a minimum, include reaches immediately downstream of source points (e.g., manholes
and catch basins at former melt-pour buildings); reaches at the midpoint between the source and terminus,
and reaches near the terminus.
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Limited access to the lines for video surveys is anticipated in some areas. Available video survey data
indicate some sewer line segments are in poor condition with frequent breaks, separation points, root
intrusion, and blockages by debris. Building demolition activities, particularly at Load Lines 1 through 4,
have resulted in damage to the sewer systems adjacent to former building, in particular storm sewer catch
basins. Field reconnaissance conducted in December 2008 at these four load lines showed many catch
basins were partially or totally filled in with ballast during grading activities and some basins and lines
could not be located and are presumed to have been destroyed. In the event that no surface access via
manhole or drop inlet is available at a pipe segment of interest, the use of intrusive methods would be
evaluated. Equipment such as a backhoe or excavator would be utilized to expose three points along the
pipe segment (i.e., “upstream” end closest to possible contamination sources, midpoint, and
“downstream” end) in order to collect a sample of the material within the sewer pipe or conduct video
surveys.

Sewer Line Accumulated Sediment and Water Sampling

Where the visual inspection results indicate the presence of sufficient accumulated sediment or water
within manholes, drop inlets or catch basins in each sewer line segment, samples of these matrices will be
collected during Tier 1 of the investigation. The rationales for sampling within each sewer line segment
are outlined in Appendices A through Q.

For accumulated sediment at planned sewer line sampling locations, samples will be collected for TAL
metals analyses by fixed-based laboratory and field analyses of TNT and RDX. Additionally, hexavalent
chromium samples will be collected at locations where historical total chromium data exceeds the CUG
for the resident farmer of 187 mg/kg; these locations are noted in the Appendices for the applicable
functional areas. Sediment samples collected from the sewer lines will be discrete samples because
collection of random aliquots for MI samples is not feasible from within the pipe lines. Sewer line
sediment field screening samples will be analyzed for TNT and RDX using field analytical kits (Section
4.2.2). These TNT and RDX field screening samples will be used to provide semi-quantitative, rapid
assessment of the presence and extent of contamination of sediment within each sewer line segment. Field
analytical data for TNT and RDX will be evaluated as it is generated during Tier 1 of the investigation.
The field analytical data will be used to determine locations where samples will be collected and
submitted for fix-based laboratory analysis for explosives and other analyte groups of interest. Where
field analytical methods show positive detections for TNT and RDX in accumulated sediment, the
following protocol will be employed for fixed-based laboratory analyses:

e 100% of the samples will be submitted for explosives and semivolatile organic compounds (SVOCs)
analyses due to the comparatively high historical frequency of detection of these compounds; and

e A minimum of 10% of the samples will be analyzed for a full suite of target analytes, including
propellants, volatile organic compounds (VOCs), pesticides/polychlorinated biphenyls (PCBs), and
herbicides.
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Sediment samples for fixed-based laboratory analyses will also be submitted for a minimum of 10% of
the sample locations where field analytical data do not indicate the presence of TNT or RDX
contamination. These samples will be used to confirm the absence of contamination. All samples
submitted to confirm the absence of contamination will be analyzed for explosives. Additionally, a
minimum of 30% of the samples will also be analyzed for SVOCs and 10% of the samples will be
analyzed for the full suite of target analytes.

All samples of accumulated water within the sewer lines will be submitted for fixed-based laboratory
analyses of TAL metals and explosives. Additionally, a minimum of 30% of the samples will also be
analyzed for SVOCs and 10% of the samples will be analyzed for the full suite of target analytes.

In addition, a full suite of fixed-based laboratory analyses will be conducted where visual surveys indicate
the likely occurrence of contamination (e.g., visible reddish or white crystalline explosive deposits or

evidence of sheens on accumulated water in the pipeline).

Sewer Line Outfall Sediment and Water Sampling

Previous remedial investigations and sewer line engineering data were reviewed to predetermine outfall
locations where sediment (wet or dry) and water samples will be collected. These sample locations
include outfall points for storm sewers and emergency overflow points for the sanitary sewers (e.g., lift
station overflow lines). Previous data exist for some of these outfall locations. Repeat sampling of
outfall locations was not planned in cases where site conditions have not changed since the time of
historical sampling (e.g., building demolition) and the data were comparatively recent so that they still
represent current conditions. Outfall sampling locations and rationales for major segments of the sewer
systems within each AOC are tabulated and illustrated in Appendices A through Q.

At all planned sewer line outfall sampling locations, sediment samples will be collected for TAL metals
analyses by fixed-based laboratory and field analyses of TNT and RDX. Outfall sediment field screening
samples will be analyzed for TNT and RDX using field analytical kits (Section 4.2.2). These TNT and
RDX field screening samples will be used to provide rapid assessment of the presence of contamination at
the outfall location. The field analytical data will be used to determine locations where samples will be
collected and submitted for fixed-based laboratory analysis for explosives and other analyte groups of
interest. Discrete samples are planned for all outfall sediment sampling locations in order to be consistent
and have comparability with historical data. In addition, sediment samples collected during the RVAAP
Facility-wide Surface Water Study were discrete samples; therefore, consistency and comparability is
potentially needed to evaluate new outfall data with respect to chemical concentrations at locations
sampled further downstream.

Where field analytical methods show positive detections for TNT and RDX in outfall sediment samples,
the following protocol will be employed for additional fixed-based laboratory analyses:

o 100% of the samples will be submitted for explosives and for SVOCs analyses, due to the
comparatively high historical frequency of detection of these compounds; and
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e A minimum of 10% of the samples will be analyzed for a full suite of target analytes, including
propellants, volatile organic compounds (VOCs), pesticides/polychlorinated biphenyls (PCBs), and
herbicides.

Samples for fixed-based laboratory analyses will also be submitted for a minimum of 10% of the sample
locations where field analytical data do not indicate the presence of TNT or RDX contamination. These
samples will be used to confirm the absence of contamination. All samples submitted to confirm the
absence of contamination will be analyzed for explosives. Additionally, a minimum of 30% of the
samples will also be analyzed for SVOCs and 10% of the samples will be analyzed for the full suite of
target analytes as noted above.

Planned samples of water emanating from outfall locations will be submitted for fixed-based laboratory
analyses of TAL metals and explosives. Additionally, a minimum of 30% of the samples will also be
analyzed for SVOCs and 10% of the samples will be analyzed for the full suite of target analytes.

In addition, a full suite of fixed-based laboratory analyses will be conducted where visual surveys of the
outfall location indicate the likely occurrence of contamination (e.g., staining of sediments, visible
reddish or white crystalline explosive deposits or evidence of sheens on any water emanating from the
outfall).

Video Surveys

As real-time visual survey and field sample screening data are compiled during the Tier 1 investigation,
video camera surveys of sewer line segments and sub-basins will be identified. Video camera surveys
will be conducted where field screening data indicate the potential for contaminated sediment
accumulation if those sewer line segments are accessible and not flooded. The video camera surveys will
be used to verify whether sediment accumulations exist within the line segment and to identify cracks or
separation of pipeline sections where leakage may have occurred. For new video camera data acquisition,
the investigation objective is to survey as much of the total length of a sewer line segment of interest as
possible, conditions permitting. Ata minimum, 10% of the total length will be surveyed and entry points
for video surveys will be sufficient to provide an overall assessment of the pipeline segment along its
length for risk management and remedial decision-making purposes. Survey entry points for each sewer
line segment will focus on reaches adjacent to, or immediately downstream of, source points (e.g.,
manholes and catch basins near former melt-pour buildings). One or more reaches of sewer line
segments at the midpoint between the source and terminus, and reaches near the terminus will also be
surveyed. In particular, where contaminated sewer line segments are identified adjacent to former source
areas such as production buildings, the goal is to survey as much of these lines as feasible as pipeline
breaks in these areas would most likely have resulted in contamination of adjacent subsurface soil.

Limited access to the lines for video surveys is anticipated in some areas. Available video survey data
indicate some sewer line segments are in poor condition with frequent breaks, separation points, root
intrusion, and blockages by debris. Building demolition activities, particularly at Load Lines 1 through 4,
have resulted in damage to the sewer systems adjacent to former buildings, in particular storm sewer
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catch basins. Field reconnaissance conducted in December 2008 at these four load lines showed many
catch basins were partially or totally filled in with ballast during grading activities and some basins and
lines could not be located and are presumed to have been destroyed.

3.2.5.2 Tier 2 Investigation
Tier 2 Data Collection

Following completion of Tier 1 RI activities, field data will be compiled and evaluated along with fixed-
based laboratory results. These data will be assessed to identify potential leakage points and areas where
contaminants have accumulated in the sewer lines. Existing subsurface soil, outfall sediment, and
groundwater sample locations in the vicinity of the sewer line segment of interest will be evaluated.
Where visual and video survey data show the presence of line breaks and analytical data indicate
corresponding contamination within the sewer line segment of interest, sampling of the 1-2 ft interval of
bedding material (e.g., native soil, sand, or gravel) immediately underlying the pipeline is planned, as this
is the interval most likely to exhibit contamination. The Tier 1 investigation may also reveal potential
data gaps, such as undocumented outfall points, the need for additional video survey of certain pipeline
segments where Tier 1 analytical results indicate the presence of contaminated segments with insufficient
video data (either historical or Tier 1), or collection of chromium speciation samples if Tier 1 data may
indicate hexavalent chromium enrichment in sewer line sediment. Therefore, the Tier 2 investigation
effort may also include recommendations for collection of additional data to fill these data gaps.
Recommendations for subsurface pipeline bedding material sampling, additional video survey, hexavalent
chromium samples, or acquisition of other information needed to fill data gaps, will be made in a
Technical Memorandum. The Technical Memorandum will outline technical rationales (e.g., major
pipeline break) and specify locations for subsurface soil sampling and collection of other data types that
may be required to fill data gaps.

The following decision rules will apply for subsurface bedding material sampling under Tier 2 of the RI
(Figure 3-3). Where historical and Tier 1 characterization data indicate the presence of accumulated
contamination within a sewer line segment of interest, sampling of the 1-2 ft interval of bedding material
immediately underlying the sewer line will include the following:

e A minimum of one subsurface boring will be completed in the vicinity of line breaks at or
immediately downstream of major sources (e.g., melt-pour or process building that formerly handled
large quantities of explosives);

e A minimum of one subsurface boring will be completed at line breaks identified at the midpoint of
the sewer line segment between the source(s) and the terminus; and

e A minimum of one subsurface sample will be collected at the terminus of the sewer line segment
(e.g., immediately upstream of a manhole junction point or at an outfall location).

Facility-Wide Sewers Sampling and Analysis Plan for Remedial Investigation Field Sampling Plan
Addendum No. 1 Page 3-20



Bedding material samples will be submitted for fixed-based laboratory analysis for the suites of
contaminants of interest as defined by the results of the Tier 1 sewer line sediment sampling at each
location (e.g., TAL metals, if only metals had been observed above screening levels in Tier 1).
Additionally, 10% of the bedding material samples will be submitted for the full analytical suite.

If historical and Tier 1 characterization data for accumulated sediment and water within the pipelines, as
well as outfall sediment samples, do not indicate the presence of contamination, then one confirmation
sample of bedding material will be completed in the vicinity of any identified line breaks at or
immediately downstream of major sources (e.g., melt-pour or process building that formerly handled
large quantities of process-related chemicals). All confirmatory bedding material samples will be
submitted for fixed-based laboratory analysis of TAL metals. All bedding material samples will also be
subject to analysis of TNT and RDX using field analytical kits (Section 4.2.2). These TNT and RDX field
screening samples will be used to provide rapid assessment of the presence of contamination in the
bedding material soil boring. The field analytical data will be used to determine which samples will be
submitted for fixed-based laboratory analysis for explosives and other analyte groups of interest. Samples
will be submitted for fixed-based analytical laboratory analyses of explosives and SVOCs where field
samples show positive detections for TNT or RDX. Additionally, 10% of the bedding material samples
with positive detections for TNT or RDX will be submitted for the full analytical suite. A minimum of
10% of samples with field analytical results for TNT or RDX less than detection limits will also be
submitted for fixed-based lab analyses (TAL metals and explosives for all samples, 30% of samples for
SVOC analyses, and 10% for the RVAAP full suite of analyses).

Under Tier 2, hexavalent chromium samples will be collected from sewer line sediment and bedding
material based upon the analytical results of the Tier 1 sediment sampling as follows:

o [f either historical data or Tier 1 sewer line sediment samples collected for TAL metals indicated
concentrations of total chromium in excess of the resident farmer CUG of 187 mg/kg, sediment
samples would be collected from these locations and analyzed for hexavalent chromium.

e Bedding material subsurface samples collected adjacent to sewer line sediment locations (historical
samples or Tier 1 samples) having hexavalent chromium enrichment would also be submitted for
hexavalent chromium analysis. Additionally, hexavalent chromium bedding material samples will be
collected at a representative set of locations where the total chromium was detected at low, medium
and high ranges of concentrations within each functional area (e.g., AOCs or other administrative
area) in order to provide speciation data, as described in Section 4.6.

3.2.5.3 Tier 3 Investigation
Tier 3 Data Collection
Following completion of Tier 2 RI activities, the fixed-based laboratory results from the subsurface

bedding material samples will be evaluated. These data will be assessed to identify the locations where
contaminants have exited the sewer lines and accumulated in the bedding material directly below the

Facility-Wide Sewers Sampling and Analysis Plan for Remedial Investigation Field Sampling Plan
Addendum No. 1 Page 3-21



pipe, or have potentially migrated to the underlying soils. Therefore, the Tier 3 investigation effort will
include recommendations for collection of subsurface soil data to define the vertical and lateral nature
and extent of contamination in the soil surrounding the sewer line. Recommendations for additional
subsurface soil sampling locations will be made in a Technical Memorandum based upon the screening of
the analytical data acquired from the subsurface sampling of the bedding material conducted under Tier 2.
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Tier 1 Data Compilation

Additional video
survey of line
segments of interest

Tier 1 data compilation
indicate additional video
needed?

Video survey

indicates line leak? Assess existing

outfall data

Confirmation No
subsurface soil Accumulated Data Yes No
sample at or near water/sediment or outfall sufficient? additional
major source (1 to 2 sediment contaminated? sampling
feet depth interval
below pipe)
Assess existing
data
No
No additional Data
Samp”ng sufficient?
Subsurface Soil Sample 1 to 2 feet depth
interval below pipe*

e At major source h

e At mid-point of line segment

e Near terminus of line and/or sediment at outfall

10% non-detects to fixed- Analytical suite based on
TNT/RDX base lab for confirmation chemicals > screening
>detected (Explosives + TAL metals levels in sewer line sediment
all samples +30% SVOCs + 10% full suite
+ 10% full suite)

Fixed-base lab analysis
(explosives + TAL metals +
SVOCs all samples + 10%

full suite

? All samples to be submitted for TAL metals analysis by fixed-base laboratory. Tier 1 sampling locations with total chromium
concentrations greater than 187 mg/kg will be sampled for cr'®.

Figure 3-3. Facility-Wide Sewers RI Tier 2 Sampling Decision Flowchart
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3.3 HUMAN HEALTH RISK ASSESSMENT

As indicated in the conceptual model (Figure 3-1), there are three contaminant source types associated

with the facility-wide sewers:

Sediments within the sewer that become re-suspended during storms and migrate to the sewer outfall;

Sediments that are contained within the sewers and may only be accessible if excavation activities
results in a release; and

Contaminated soils associated with leak sites, some which may not be identified unless future digging

occurs.

Due to the extent of the storm and sewer systems at the RVAAP, an underlying assumption in the risk

assessment and risk management process for this AOC is that the OHARNG will have to maintain some

level of institutional controls on excavation and digging in the areas of underground sewers for safety

reasons and to manage potential future encounters with contaminants (e.g., excavation/penetration

requirements).

For each of the three potential sources types we have identified a process for assessing risks:

Outfall Sediments — the risk assessment will evaluate potential exposures and risk at each of the
sewer outfalls separately. Available data at a single outfall will be evaluated as a single exposure unit
(EU). Receptors to these source materials will include:

Security Guard Maintenance Worker;
National Guard Engineering School Instructor;
Adult and Child Resident Farmer;

National Guard Trainee;

Fisher/Recreator; and

O O O 0O O Oo

Adult and Juvenile Trespasser.

Sediments Contained within the Sewers - the risk assessment will evaluate potential exposures and
risk at known locations in the sewers where contaminated sediments have accumulated and data are
available. Where these locations exist, data will be compared to appropriate CUGs to be identified in
the RI Report on a location by location basis. Only receptors who may excavate to depth are
evaluated for this source type:

O National Guard Trainee;

0 National Guard Engineering School Instructor (if the sewer lines fall within a designated
instructional area); and

O Adult and Child Resident Farmer.
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o Sewer Leak Site Soils - as indicated in Section 3.2.5.3, where potential leak sites are identified,
historical soil data will be compiled and additional characterization of subsurface soil will be
recommended and implemented. If a leak site is found to have affected subsurface soils, the same
receptors as identified for sediments contained the sewers will be evaluated. Each identified sewer
leak site will be evaluated separately with two exceptions: 1) where contamination from several leak
sites comingle to form a single area of soil contamination; and 2) separate leak sites are close enough
together to dictate treating them as a single exposure unit. However, where applicable, future risk
management decisions and remedial actions for these receptor media may be integrated with
concurrent CERCLA activities being conducted on an AOC-wide basis. Subsurface soil data will be
compared to USEPA GSSLs that are based on leaching to groundwater to determine the need for
potential groundwater characterization or if soil excavation is warranted to protect groundwater.
Characterization and risk assessment related to groundwater would be integrated with and addressed
under the facility-wide groundwater AOC.

3.4 SCREENING ECOLOGICAL RISK ASSESSMENT

The facility-wide sewer system does not constitute a conventional ecological habitat. Conventional
ecological habitat means a place, locality, territory, or natural setting that provides the food and cover or
shelter required for an organism to make its home. Habitat also means a unit of nature in which not just
one organism can live temporarily, but other organisms of the same species live near each other to assure
propagation and interaction with yet other species, such as in food chains. Further, organisms are known
to spend most or all of their life cycle in conventional and viable habitat. Ultimately, the habitat needs to
contain significant ecological resources to justify much study leading to any remedial action. By contrast,
the facility-wide sewer networks consist of about 24 miles or approximately 126,000 ft of underground
horizontal drains and pipes.

The majority of the sewer lines in both the storm and sanitary system are 6” or 8” in diameter; and many
ofthese lines typically occur at depths greater than 4 ft BGS (approximately 63%). Larger diameter pipes
on the order of 10” or 12” occur predominantly as sanitary connector/trunk lines and at major storm
outfalls, and these lines typically occur at depths at or greater than 10 ft BGS. Thus, the pipe diameters
could accommodate several species of smaller animals (e.g., mice, ground squirrels, opossums, rabbits,
and snakes), but almost all the system is below-ground and has very limited access. The facility-wide
sewers are a man-engineered system designed to serve a far different function from providing pseudo-
habitat to organisms; neither the underground sewer system, nor the few entrances to it constitute
conventional ecological habitat. Both by design and circumstance, there is lack of ecological sources
(e.g., lack of light, food sources, and low chance of finding a mate). Therefore, the lack of suitability of
the sewers as an ecological habitat is not as much a function of the dimensions of the pipes as the
inhospitable internal conditions.

The average depth BGS is about 7 ft. The majority of the deeply-buried sewer lines have only occasional
access points from the surface of the soil and have little to no light. Manholes, catch basins, and drop
inlets consist of vertical pipes or steep-sided inverts and are not typically viable access points for wildlife.
Some wildlife may be able to enter a small portion of the storm sewer system through outfall pipe
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locations; such entry would be an occasional event to seek temporary cover from weather conditions or to
escape from a predator. Thus, from the viewpoint of viable/significant habitat, including the ability to
support the life cycles of organisms, the facility-wide sewer network falls very short of being anything
but a fleeting place for occasional organisms in a small part of the network. In summary, there is
inadequate and non-significant habitat in terms of place and time, little to no light to see, and no provision
of permanent food and cover; therefore, organisms would not live and propagate in this subterranean
system of drains and pipes.

Considering that the facility-wide sewers are not a viable habitat, there is no planned ecological risk
assessment to address accumulated sediment and water within the pipe lines. With the lack of permanent
habitat and receptors, there is no exposure pathway and no ecological risk. The lack of possible risk can
be determined by logical deduction and mathematical computation is not needed. Although quantitative
ecological risk assessment is not planned for the facility-wide sewers, qualitative scientific weight-of-
evidence may be appropriate in the RI Report to further explain that remedial actions would not be
necessary to protect ecological receptors.

With respect to potential contamination of subsurface soil and groundwater adjacent to the sewer lines
(e.g., through leaks or line breaks), ecological risk assessment is not planned. The majority of biological
activity occurs in the upper few inches of soil. Virtually the entire facility-wide sewer lies below the
active biological zone and over half of it occurs at depths greater than 7 ft. Under the RVAAP Facility-
wide Ecological Risk Assessment Manual, subsurface soil and groundwater are typically not addressed as
an exposure medium. Likewise, groundwater is not addressed as a direct exposure medium for ecological
risk assessments.

During RVAAP operations, water and effluent flowed through the facility-wide sewers. Infiltrating
groundwater and storm water still flow through many portions of the lines. Storm sewer systems
discharged to outfalls at ditch lines. The sanitary sewer systems were largely contained, although
emergency overflow outlets to ditch lines or small streams were located at several lift stations. The storm
water, sanitary water, and even groundwater could emerge into a ditch, stream, or pond, along with any
entrained contaminated sediment. If the emerging water and sediment were contaminated, aquatic and
other life at these outfalls could be exposed. However, ecological risks for these media have been, or are
currently being, evaluated as part of sediment and surface water ecological risk evaluations under specific
RI/FS tasks at most of the primary source AOCs (e.g., Load Lines 1 through 12, Atlas Scrap Yard). If
contamination of sewer lines is discovered during the RI at facilities not designated as AOCs, some
additional ecological weight of evidence for outfall sediment or surface water may be required for outfall
sediment and surface water (e.g., Inert Warehouse Storage Area #6, Administration Area, Depot
Administration Area, and Transportation Storage Area). If a location(s) is identified with high
contaminant exposure potential and the presence of significant ecological resources, including viable
habitat and receptors, one or more of the six elements from the weight-of-evidence outlined in the SAP
Addendum for the PBA 2008 RI (Section 4.8), would be applied (USACE 2009).
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4.0 FIELD ACTIVITIES

All field activities and sampling procedures will be conducted in accordance with Section 4.0 of the
Facility-Wide SAP. Where changes or unique elements not addressed in the Facility-Wide SAP have
been identified, they are provided in the following sections.

The general rationale for sample types, quantities and locations is provided in Section 3.2 of this SAP
Addendum, following the methodologies presented in Figures 3-2 (sewer water and sediment) and 3-3
(subsurface soil). A generalized discussion of functional area-specific sampling objectives and rationales
are presented in Appendices B through Q, as based upon analysis of available data and operational
history, and proposed manhole/drop inlet sample locations and recommended alternates are presented.
However, due to the nature of the facility-wide sewers, specific actual sample locations cannot be
established in advance due to factors such as: 1) issues locating and accessing structures; 2) condition of
structures preventing access to the system (i.e., demolished or deteriorated); 3) the presence or absence of
potential sampling media; and 4) locations where pipeline integrity has been compromised are currently
unknown until after the video survey.

4.1 VISUAL SURVEY PROCEDURES

Before the inception of sampling activities, a comprehensive visual survey will be conducted of the
facility-wide storm and sanitary sewer systems structures (i.e., manholes, drop inlets, catch basins, and
potential outfall points). A Visual Inspection Form will be completed for each structure surveyed, and the
results will be documented on the visual inspection form shown in Figure 4-1.

The objectives of the visual inspection will be to document:

o Assess the overall condition of the system (i.e., determine which structures are intact and which have
been destroyed during building demolition or other activities);

o Identify locations where potential sample media is present (i.e., accumulations of sediment and water
in the structures);

e Determine potential access points for subsequent sampling/video survey, and note areas where access
may be prohibited by deteriorated conditions or infilling by debris;

e Identify locations where physical conditions may pose a safety hazard (e.g., missing or offset lids);
e Document flow conditions within the system and note where flooding/infiltration is occurring;
¢  Ground-truth the historical maps by documenting the lines entering and exiting each structure and

noting where this differs from the available historical engineering drawings for RVAAP (e.g.,
additional pipe runs not shown on the maps);
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e Document areas without existing available historical engineering drawings (i.e., storm sewer systems
within the Depot Administration Area, Administration, Inert Storage Area #6, and other small
isolated areas); and

e Note any other anomalies and items of interest.

During previous sewer evaluation efforts at RVAAP, difficulty was encountered in locating sewer
structures (Lakeshore Engineering Services, Inc. 2007), necessitating the use of smoke tracing. Smoke
tracing and dye tracing may be utilized during the visual survey phase of the investigation, if deemed
necessary, in order to locate structures that are difficult to find or to identify outfalls from the sewer
system.
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Visual Inspection Form for Facility-Wide Sewers at RVAAP

Location:

MH/CB #:

Evidence of free product, coal tar, or petroleum? Yes

System Type: Storm Sanitary
Lid Present?: Yes No

No Other

Diagram of Sewer Structure: (Sketch location of pipes/features of interest inside manhole or box inlet)

N

Invert Depth:

Line 1 Description Line 2 Description
Size/Type Size/Type
Pipe depth Pipe depth
Y No Fl N/A- Y No Fl N/A-
Water Flow? e o riow Water Flow? e o riow
Dry Dry
Water Entering Water Entering
or Leaving MH or Leaving MH
Sediment/Debris Sediment/Debris
Notes Notes
Line 3 Description Line 4 Description
Size/Type Size/Type
Pipe depth Pipe depth
Y No Fl N/A- Y No Fl N/A-
Water Flow? e o riow Water Flow? e o rlow
Dry Dry
Water Entering Water Entering
or Leaving MH or Leaving MH
Sediment/Debris Sediment/Debris
Notes Notes
Manhole/Inlet Condition and Observations:
Other Comments:
Recorded by: Date:

Figure 4-1. Sewer Visual Inspection Form
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4.2 SEWER AND OUTFALL SEDIMENT

Where the visual inspection results indicate the presence of accumulated sediment within manholes, drop
inlets or catch basins, samples will be collected for real-time in-field analyses. In addition to sediment
collected within the sewer systems, samples will also be collected from outfalls where sewer sediments
may have been washed out of the system and accumulated at these locations.

Atall planned sewer and outfall sediment sampling locations, sediment samples will be collected for TAL
metals analyses by fixed-based laboratory and field analyses of TNT and RDX using field analytical kits
(Section 4.2.2). These field screening samples will provide semi-quantitative, rapid assessment of the
presence and extent of contamination within the sewer lines segment.

4.2.1  Sample Collection for Field and Laboratory Analysis

Sewer and outfall sediment samples will be collected in accordance with the Facility-Wide SAP, using
either a hand-held stainless steel trowel or scoop for outfalls or shallow sewer structures (Section
4.5.2.2.1of the Facility-Wide SAP), or a hand core or remote (Eckman) sampler method for deeper sewer
structures that are not readily or safely accessible (Section 4.5.2.2.2 of the Facility-Wide SAP). In the
event that thin deposits of sewer sediment are encountered in the deeper structures, a stainless steel trowel
or scoop on an extendable pole will be used to gently scrape a sufficient sample volume. Within the
sewer structures, sampling will be limited to loose sediments; fixed scale or calcified deposits on the
pipe/invert surfaces will not be scraped, as this may cause damage to the sewer structures since many are
comprised of old vitrified clay and tile material.

Wherever collocated sewer or outfall sediment and water samples are to be collected, the water samples
will be collected first. The order of analyte collection at each location will be: 1) explosives; 2) metals; 3)
SVOCs; and 4) all remaining analyses as part of the 10% full suite.

In the event that the primary sampling location does not yield sufficient sediment sample volume, media
for the subsequent analyses will be collected from the next immediately adjacent alternate location. For
example, if the primary location only contains enough sediment for the explosives analysis, the metals
sample will then be collected from the first alternate location. The source locations for sample collection
will be clearly documented in the logbook. Primary and alternate sample locations for each functional
area are prescribed in Appendices B through Q.

In the event that surficial access to a sewer segment of interest via drop inlet or manhole is not possible
due to collapse or infilling, the use of intrusive methods will be evaluated. Equipment such as a
backhoe/excavator or portable power auger will be utilized to expose three points along the segment
(“upstream” end closest to possible contamination sources, midpoint, and “downstream” end) in order to
collect samples of the material within the sewer pipe.
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4.2.2  Field Analysis of Explosives

All sewer sediment samples will be subject to in-field analysis of the explosives TNT and RDX via the
EnSys” (Strategic Diagnostics, Inc.) field test kits (Appendix R). The EnSys” field kits are a
commercially available colorimetric immunoassay method (EPA SW-846 Method # 8510 and #8515 for
RDX and TNT, respectively) able to provide rapid and quantitative results. The range of the TNT test is
between 1 and 30 mg/kg, well below the preliminary draft Facility-Wide CUG of 36.5 mg/kg for TNT.
The TNT test is also able to detect trinitrobenzene and dinitrotoluene compounds. The RDX test is also
able to achieve a detection range between 1 and 30 mg/kg, well below the preliminary draft Facility-Wide
CUG of 80.3 mg/kg, and also is able to detect octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX).
The TNT and RDX EnSys” test kits were successfully used as a field screening method at RVAAP during
the recent remediation of soil and dry sediments at Load Lines 1 through 4. Information on the use of the
TNT and RDX EnSys" test kits is presented in Appendix R.

All positive TNT and RDX EnSys” test kit detections will be submitted for off-site laboratory analysis of
explosives and TAL metals in order to provide confirmation of the field results, as well as SVOCs due to
the comparatively high frequency of detection for these compounds. In addition, a minimum of 10% of
the sediment samples showing detects for TNT or RDX will be sent to the off-site laboratory for analysis
the full suite of target analytes (VOCs, pesticides/PCBs, herbicides, and propellants).

Samples for fixed-based laboratory analyses will also be collected from a minimum of 10% of the
sediment sample locations where field analytical data do not indicate the presence of contamination.
These samples will be used to confirm the absence of contamination. All samples submitted to confirm
the absence of contamination will be analyzed for explosives and TAL metals. Additionally, a minimum
of 30% of the samples will be analyzed for SVOCs and 10% of the samples will be analyzed for the full
suite of target analytes. In addition, a full suite of fixed-based laboratory analyses will be conducted
where visual surveys indicate the likely occurrence of contamination (e.g., visible explosive deposits or
evidence of sheens on accumulated water in the pipes).

Hexavalent chromium sediment samples would be collected at locations where either historical or Tier 1
analytical results for TAL metals indicate total chromium concentrations in excess of the resident farmer
CUG of 187 mg/kg.

The sample decision methodology summarized above is detailed in Section 3.2.5.1 and depicted by
flowchart in Figure 3-2.

4.3 SEWER AND OUTFALL WATER

Water samples will be collected from sanitary and storm sewer system manholes and drop inlets and from
outfalls from the system. Samples of accumulated water will be co-located with sediment samples at the
outfalls and at designated locations within the sewer systems (noted in Appendices B through Q) where
possible 1) to assess the potential for contaminant migration in sewer water; 2) to evaluate potential
contaminant accumulation areas; 3) to evaluate if residual contamination is partitioning to water and if
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these structures are acting as secondary sources; and 4) to determine if contaminants are partitioning from
sewer sediment or sludge and potentially contributing to shallow groundwater or surface water
contamination. Selection of sampling locations will follow the methodology presented in Figure 3-2.

Sewer and outfall water samples will be collected in accordance with Section 4.6.2.1 of the Facility-Wide
SAP, using either a hand-held bottle method for shallow structures (Section 4.6.2.1.1 of the Facility-Wide
SAP), or the dipper and pond sample method for deeper structures that are not readily or safely accessible
(Section 4.6.2.1.2 of the Facility-Wide SAP). Field measurements will be performed in accordance with
Section 4.6.2.3 of the Facility-Wide SAP and will include the determination of pH, conductivity,
dissolved oxygen, turbidity, and temperature. All field measurements will be recorded in the sampling
logbooks.

Wherever collocated sewer or outfall sediment and water samples are to be collected, the sewer water
samples will be collected first. The order of analyte collection at each location will be: 1) explosives; 2)
metals; 3) SVOCs; and 4) all remaining analyses as part of the 10% full suite.

In the event that the primary sampling location does not yield sufficient water sample volume, media for
the subsequent analyses will be collected from the next immediately adjacent alternate location. For
example, if the primary location only contains enough sediment for the explosives analysis, the metals
sample will then be collected from the first alternate location. The source locations for sample collection
will be clearly documented in the logbook. Primary and alternate sample locations for each functional
area are prescribed in Appendices B through Q.

4.4 VIDEO CAMERA SURVEY

Video camera surveys will be performed of sections of the existing storm and sanitary sewer lines in order
to evaluate the overall condition of the system, to determine the presence of residual explosives
compounds, to assess the integrity of the pipe and its potential for releasing contaminants to the
environment, and to provide data for the evaluation of remedial alternatives. Selection of video survey
locations will follow the methodology presented in Figure 3-2. During the December 2008 field
reconnaissance effort, sewer lines were observed which did not correlate with the available historical
drawings (e.g., an extra pipe exiting a manhole which was indicated as a segment terminus on the map).
As they are identified during the visual survey, such segments may also be selected for video survey to
assess these unknown areas.

For new video camera data acquisition, the investigation objective is to survey as much of the total length
of a sewer line segment of interest where possible, with a target minimum of 10%. For each sewer line
segment, entry points for video surveys will be sufficient to provide a general overall assessment of the
pipeline along its reach. The video survey at each manhole or drop inlet selected for assessment will
continue to the maximum specified extent or until an obstruction prevents further movement. Conditions
in the field may prevent access to some selected entry points; in this event, a determination will be made
in the field as to alternate locations (e.g., attempting to reach a segment from an adjacent manhole or
inlet).
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The camera survey of storm and sanitary sewer lines will follow the standard operating procedures of the
subcontracted video surveyor. The survey will be conducted with a television camera and cable that are
specifically designed and constructed for pipe inspection. Lighting for the camera will allow a clear
picture for the entire periphery of an 8-inch or 10-inch pipe. The following general procedures will
apply:

[ )

e The camera shall be moved through the line in either direction at a uniformly slow rate. Precautions

shall be taken to minimize the chances of the camera becoming stuck in the pipe.

e A suitable means of communication shall be established between the winches and the monitor
control.

e Television inspection of the pipe shall be color videotaped or recorded on compact disk. When
blockages, ruptures, or other significant features are noted, the camera shall be stopped to observe the
condition, record the information, and, if necessary, take photographs.

e Television logs shall be prepared and shall include identification of the section of pipe and pipe size.
Records shall also include locations of reference points, points of entry, observed obstructions,
ruptures, cracks, and other evidence of potential problems. These will be brought to the attention of
the SAIC field manager while the survey is in progress.

The camera survey subcontractor shall prepare and submit a final report that will include, at a minimum,
all field logbooks, copies of the video recordings on a suitable archival medium (e.g., files on CD-ROM)
and a listing and sketch map of all identified or potential problem areas or anomalies.

4.5 SUBSURFACE SOIL AND BEDDING MATERIAL

Subsurface samples will be collected to assess whether compromises to sewer line integrity (e.g.,
resulting from stress cracking, joint separation, and root intrusion) have resulted in the release of
contaminants to bedding material and soils adjacent to or underlying the sewer system pipeline traces.
Locations for bedding material and subsurface soil samples along sewer line traces will be designated in
Technical Memoranda pending evaluation of the analytical results from the preceding Tier of
investigation. For the Tier 2 Technical Memorandum, data would be evaluated for media collected
within the sewer system and the video camera survey logs collected during the first tier of the
investigation. Selection of sampling locations or additional video camera surveying for Tier 2 will follow
the methodology presented in Figure 3-3. The Tier 3 Technical Memorandum would be based upon an
evaluation of the analytical results for the bedding material collecting during Tier 2 of the investigation.

Where the target soil sample depth does not exceed 4 ft BGS, hand auguring methods will be used for
sample collection; a portable power auger may be employed to assist in reaching target depths. For
sample collection in excess of 4 ft BGS, hydraulic direct-push methods (i.e., Geoprobe) will be utilized
as the primary sample collection method. Procedures for hand auguring and hydraulic direct-push
sampling are presented in Sections 4.4.2.1.4 and 4.4.2.1.5 of the Facility-Wide SAP, respectively.
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4.6 CHROMIUM SPECIATION

Previous sewer samples have been analyzed for total chromium. In this SAP Addendum, the total
chromium screening level was used to determine exceedances in historical data. The use of the total
chromium screening level is based on the assumption that chromium exists predominantly in the trivalent
state, rather than the more toxic hexavalent state. In order to confirm this assumption and appropriately
evaluate risk, chromium speciation samples will be collected to determine the ratio of hexavalent
chromium to total chromium as described in Sections 3.2.5.1 (Tier 1) and 3.2.5.2 (Tier 2).

Chromium speciation evaluates the concentration ratio of hexavalent chromium to total chromium. This
ratio will be calculated by collecting and analyzing a set of three soil borings at a representative set of
locations where total chromium was detected at low, medium and high ranges of concentrations within
each functional area (e.g., AOCs or other administrative area) in order to provide speciation data. If
analytical data indicate that the ratio of hexavalent chromium to total chromium is 1:6 (i.e., 14%) or less,
the CUG for total chromium will be used for subsequent risk calculations. This process has been
previously approved and utilized at RVAAP.

4.7 FIELD QC SAMPLING PROCEDURES

Sediment Quality Assurance/Quality Control (QA/QC) samples will be collected during the
implementation of this SAP Addendum for Facility-Wide Sewers. QC duplicate samples will be
collected at a frequency of 10% (1 per 10 environmental samples) for each medium (sewer sediment,
sewer water, subsurface soil). Matrix spike/matrix spike duplicate samples will be collected at a rate of
5% (1 per 20 environmental samples) of the total samples per medium. QA split samples will be
submitted to the USACE contract laboratory for independent analyses at a frequency specified by
USACE. Duplicate and split samples will be derived from the same sampling station, selected on a
random basis, and submitted for the sample analyses as the environmental samples. One rinsate blank
will be collected for soil/sediment equipment per week. Trip blanks will accompany all shipments
containing aqueous VOCs samples.

One source blank will be collected from the potable water source to be used for all potable wash and rinse
water for equipment decontamination during the implementation of this SAP Addendum. One source
blank will also be collected from the deionized/distilled (American Society of Testing and Materials Type
I) water source used. The source blanks will be analyzed for a full suite of analyses.

Section 5.0 and the QAPP addendum (Section 4.0) summarize the QA/QC sampling requirements.
However, the quantities of QA/QC samples to be cannot yet be determined since the number of primary
environmental samples to be collected is unknown (i.e., availability and accessibility of sampling media
within the sewer system). All efforts will be made to collect QA/QC samples at the designated
frequency. However, during previous sewer sampling efforts, difficulty was encountered in obtaining
sufficient media sample volumes to submit the requisite number of QA/QC samples.
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4.8 DECONTAMINATION PROCEDURES

Decontamination procedures for sampling activities will follow the protocols presented in the Facility-
Wide SAP for the following media: sediment (Section 4.5.2.8 of the Facility-Wide SAP), surface water
(Section 4.6.2.6 of the Facility-Wide SAP) and subsurface soil (Section 4.4.2.8 of the Facility-Wide
SAP). A final decontamination inspection of any equipment leaving RVAAP at the end of field activities
will be conducted to ensure proper decontamination. Although the Facility-Wide SAP specifies the use of
a methanol decontamination rinse, isopropanol will be used instead as per the direction of the USACE.

4.9 SITE SURVEY

Following sample collection activities, the horizontal coordinates of all sampling locations will be
determined to within 0.3 meters (m) (1 ft). The ground elevations at the sewer structure locations or
discrete sediment or soil sample stations (i.e., outfall locations and soil boring) will be determined to
within 0.06 m (0.2 ft).

All locations will be conveyed in Ohio State Plane Coordinates (NAD83). The vertical datum for all
elevations will be 1929 National Geodetic Vertical Datum (NGVD). All coordinates and elevations will
be recorded on the boring logs upon receipt of quality assured survey results. In addition, electronic
results will be provided to USACE and RVAAP in ASCII format.

4.10 MUNITIONS AND EXPLOSIVES OF CONCERN

The scope of this SAP Addendum also includes MEC avoidance within MRSs, and other areas if MEC is
suspected, in order to safely conduct investigation activities. Sewer systems are located within the
following MRS locations and will require MEC technician support during investigative activities:

e Load Line 1 (MRS RVAAP-008-R-01);
e Load Line 6/Firestone Test Facility (MRS RVAAP-033-R-01); and
e Atlas Scrap Yard (MRS RVAAP-050-R-01).

MEC avoidance procedures to be followed during the RI are outlined in the MEC Project Work Plan for
the RVAAP PBA 2008 (USA Environmental 2009).

4.11 SESOIL AND ANALYTICAL GROUNDWATER TRANSPORT MODELING

SESOIL is a 1-D vertical transport model for unsaturated soil which simultaneously evaluates water
transport, sediment transport, and pollutant fate. The results will be used as a screening tool to assess
contaminant fate and transport for risk analysis.

The SESOIL modeling will utilize data collected during the subsurface soil sampling along sewer traces
where a compromise in pipe integrity may have resulted in contamination to receptor media, such as soil
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beneath or adjacent to the sewer lines. The SESOIL model will be constructed to evaluate any potential
future impacts from chemicals in soil migrating to groundwater.

The SESOIL model will predict the rate of contaminant migration through the unsaturated zone to the
water table based on leaching from contaminated soils to groundwater. The results of the SESOIL
modeling may be used in groundwater transport to simulate lateral transport of contaminants from source
areas (i.e., locations of sewer line breaches) to receptor locations. An analytical groundwater model, such
as ATI123D, will be used to predict the migration of contaminants in groundwater and assess
contaminant transport under one-dimensional groundwater flow. Fate and transport simulations can
include advection, dispersion, diffusion, adsorption and biological decay.
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5.0 SAMPLE CHAIN OF CUSTODY/DOCUMENTATION

5.1 FIELD LOGBOOK
All field logbook information will follow structures identified in Section 5.1 of the Facility-Wide SAP.
5.2 PHOTOGRAPHS

Information regarding the documentation of photographs during AOC-specific investigations is presented
in Section 4.3.2.4.3 of the Facility-Wide SAP. Representative photographs will be taken of the
investigative measures and any significant observations that are made during the field effort.
Photographs will be suitable for presentation in a public forum, as well as for documenting scientific
information.

5.3 SAMPLE NUMBERING SYSTEM

The sample numbering system that will be used to identify samples collected during the groundwater
sampling is explained in Section 5.3 and Figure 5-1 of the Facility-Wide SAP. Specific sample
identifying information that will be used to implement the sampling scheme is presented in Figure 5-1 of
this FSP. Samples will be identified sequentially using the identification number system consistent with

the remedial investigations. If a sample is not collected or is reassigned to another location, a specific
reason and notation will be written in the project field books.

5.4 SAMPLE DOCUMENTATION

All sample label, logbook, field record, and field form information will follow structures identified in
Chapter 5.0 of the Facility-Wide SAP.

5.5 DOCUMENTATION PROCEDURES

Documentation and tracking of samples and field information will follow the series of steps identified in
Section 5.5 of the Facility-wide SAP.

5.6 CORRECTIONS TO DOCUMENTATION

Any corrections to documentation will follow guidance established in Section 5.6 of the Facility-Wide
SAP.

5.7 MONTHLY REPORTS

Monthly reports are submitted as part of implementation of SAIC’s PBA. This monthly report will be
submitted on the 10" day of each month to both the USACE and Ohio EPA. The content of the reports
will have content similar to that specified in Section 5.7 of the Facility-Wide SAP.
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Sample Station Location Identification: XXXmm-NNN(nn)-####-tt

XXX = Area Designator

ADM =Administration Area LL6 = Load Line 6

ASY = Atlas Scrap Yard LL7 =Load Line 7

DEP = Depot Administration Area LL8 = Load Line 8

ISA = Inert Storage Area #6 LL9 =Load Line 9

LL1 =Load Line 1 LL10 = Load Line 10

LL2 =Load Line 2 LL11 =Load Line 11

LL3 =Load Line 3 LL12 = Load Line 12

LL4 =Load Line 4 TRN = Transportation Area

LL5 =Load Line 5

GRL = Trunk/Connector lines outside of previously listed functional areas that ultimately discharge to George
Road Treatment Plant

SCL = Trunk/Connector lines outside of previously listed functional areas that ultimately discharge to Sand
Creek Treatment Plant

mm = Sample Location Type

sd = Sediment sw = Sewer Water

so = Soil pb = Pipe Bedding Material

NNN = Sequential Sample Location Number

Unique, sequential number for each sample location beginning with the following number from the last number
used from previous investigation stations and extending into any subsequent investigative phases (i.e., 001 —
999)

nn = Special Identifier

sn = Sanitary Sewer st = Storm Sewer

### = Sequential Sample Identification Number

Unique, sequential number for each sample beginning with the following number from the last number used
from previous investigation stations and extending into any subsequent investigative phases (i.e., 001 — 999)

tt = Sample Type

er = equipment rinsate sd = sediment sample
fb = field blank sw = sewer water sample
so = soil sample tb = trip blank

Figure 5-1. Facility-Wide Sewers Sample Identification System
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6.0 SAMPLE PACKAGING AND SHIPPING REQUIREMENTS

Sample packaging and shipping shall follow procedures in Chapter 6.0 of the Facility-Wide SAP.
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7.0 INVESTIGATION-DERIVED WASTE

All investigation-derived waste (IDW), including personal protective equipment (PPE), disposable
sampling equipment, and decontamination fluids, will be properly handled, labeled, characterized, and
managed in accordance with Section 7.0 of the Facility-Wide SAP. At the conclusion of field activities, a
letter report will be submitted to the USACE and RVAAP Facility Manager documenting the
characterization and classification of the wastes. Upon approval of the IDW classification report, all solid
and liquid IDW will be removed from the site and disposed of by a licensed waste disposal contractor.
All shipments of IDW off-site will be coordinated through the RVAAP Facility Manager.

The following types of IDW are anticipated:

e Decontamination fluids, including those derived from decontamination of sampling, video and
drilling equipment;

e [Excess sediment and water derived from the inlet/manhole and outfall sampling activities;

e Soil from the unconsolidated surficial material derived during soil boring activities;

e Field laboratory wastes, including spent reagents and decontamination water; and

o Expendables/solid wastes, including PPE and disposable sampling equipment.

Characterization and classification of the different types of IDW will be based on the specific protocols

described below. The estimated quantities for each type will be included in the Final version of this FSP.

Expendable solid waste will be not sampled for characterization purposes.

e Decontamination Fluids: Decontamination fluids will be placed in drums or a polytank up to 1,500
gallons in size as needed. Disposition of decontamination liquid will be based on the collection and

analysis of toxicity characteristic leaching procedure (TCLP) liquid sample(s).

e Soils: Drill cuttings will be placed in 55-gallon drums. Disposition of the drummed soil will be
based on analytical results from TCLP samples collected.

o Field Laboratory Wastes: Liquid wastes, including spent reagents and decontamination water will
be contained in 55-gallon drums. If generated, all known potentially hazardous liquid IDW streams
(e.g., acetone wastes from the field laboratory) will be containerized separately in 55-gallon drums.

e Solid Waste: Trash, gloves and other expendable solid waste will be placed in sanitary waste
containers for removal from the site in coordination with the RVAAP Facility Manager.
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Drummed soil, sediment, and IDW water will be transported to a location designated by the RVAAP
Facility Manager, where it will be placed in separate steel drums and staged on wooden pallets.
Decontamination fluids and field laboratory wastes will also be staged at the identified location within
secondary containment structures. To avoid potential rupture due to freezing conditions, drums
containing liquid IDW will be filled only to 75% capacity.
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APPENDIX A
George Road and Sand Creek Plant Sewer Networks



A.0 GEORGE ROAD AND SAND CREEK TREATMENT PLANT SEWER
NETWORKS

A.1 AREA DESCRIPTION

The primary sanitary sewer systems at RVAAP are the George Road and Sand Creek Treatment Plant
sewer networks.

The George Road Sewer network drains the Fuze and Booster Hill Load Lines (Load Lines 5 through
11) and the Administration Area before discharging to the former George Road Treatment Plant,
located near the southern boundary of the facility. The complete George Road sanitary sewer
network, inclusive of all trunk and connector lines, is shown in Plate A-1. An inventory of all known
George Road system sanitary sewer structures and their known historical data are presented in Table
A-1.

The Sand Creek Treatment Plant sewer network drains Load Lines 1 through 5, Load Line 12, and
passes through Atlas Scrap Yard as it drains northward towards the former Sand Creek Sewage
Treatment Plant. The complete Sand Creek sanitary sewer network, inclusive of all trunk and
connector lines, is shown in Plate A-2. An inventory of all known Sand Creek system sanitary sewer
structures and their known historical data are presented in Table A-2.

A.2 PREVIOUS INVESTIGATIONS

Descriptions of previous investigations conducted at specific areas within the sanitary networks are
presented in Appendices B through Q.

A.3 PROPOSED SAP ADDENDUM INVESTIGATION OBJECTIVES

The general approach for investigation activities for Facility-Wide Sewers as a whole is presented in
Section 3.2 of the FSP. However, certain areas of the system should be targeted for assessment based
on the evaluation of existing historical data, results of previous investigations, anomalies identified
during visual survey, or potential to have accumulated contaminants based on their location within the
system and proximity to source areas. Although actual sampling locations cannot be established in
advance since sufficient volume of media for sample collection may be unavailable and because site
conditions may preclude access to portions of the system, primary and alternate sampling
recommendations for the trunk line between Atlas Scrap Yard and the Sand Creek Treatment Plant
are presented in Table A-1, and shown in Figure A-3.
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Table A-1. Summary of Proposed Sampling Locations at the Trunk Line to Sand Creek Treatment Plant

Alternate Sample

Sewer Primary Sample Locations
Type Location (In Order of Precedence) Media Type Comments/Rationale
Outfall Wat Presumed overflow pipe not shown in
Sanitary Overflow Outfall East None utiall Water historical maps was observed to run
of MH-29 ] east from MH-29 during December
Outfall Sediment .
2008 sewer reconnaissance.
Provid tati f trunk li
Sanitary | MH-24 MH-23, MH-22 Sewer Sediment rovides represcriation ot trufik lne
upstream of Central Burn Pits
) ) Provides representation of trunk line
Sanitary MH-28 MH-27, MH-26, MH-25 | Sewer Sediment .
downstream of Central Burn Pits
Sanitary MEH-29 MH-30, MH-31, MH-32, Sewer Sediment Provides representation of trunk line

MH-33

entering treatment plant

During the visual survey phase, inspection forms will be completed for the noted above areas of

interest to document their condition and accessibility for subsequent investigative activities (i.e.,

sample media collection or video survey). Actual locations of sample collection, video surveys will

be presented in the RI report.
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Table A-2. Inventory of Structures within the George Road Treatment Plant Sewer Network

Latitude Longitude Top of Structure Invert Approximate

Structure Structure | (Ohio State Plane, (Ohio State Elevation Elevation Depth

Type Area ID ft NAD83) Plane, ft NAD83) (ft amsl) (ft amsl) (ft bgs)
Sanitary Administration Area MH-1 2355416.098 550281.263 1078.71 1073.60 5.11
Sanitary Administration Area MH-101 2357064.985 549966.115 1053.50 1047.48 6.02
Sanitary Administration Area MH-11 2355598.905 549985.153 1081.34 1077.40 3.94
Sanitary Administration Area MH-1-1 2358529.490 551596.944 1019.21 1009.20 10.01
Sanitary Administration Area MH-11-1 2357814.486 551649.691 1025.57 1019.70 5.87
Sanitary Administration Area MH-11-1A 2357594.372 551885.350 1026.49 1022.49 4.00
Sanitary Administration Area MH-11-1B 2357371.287 551727.512 1032.13 1027.08 5.05
Sanitary Administration Area MH-11-1C 2357200.034 551966.344 1037.54 1033.72 3.82
Sanitary Administration Area MH-11-1E 2356700.129 551636.459 1049.51 1045.24 4.27
Sanitary Administration Area MH-11-1F 2356511.591 551487.354 1056.01 1051.09 4.92
Sanitary Administration Area MH-12 2355712.606 550286.364 1074.56 1069.00 5.56
Sanitary Administration Area MH-1-2 2358372.879 551594.250 1020.43 1010.15 10.28
Sanitary Administration Area MH-1-3 2358089.076 551663.957 1022.92 1011.20 11.72
Sanitary Administration Area MH-1-4 2358034.532 551731.621 1022.52 1011.01 11.51
Sanitary Administration Area MH-1-5 2358014.429 552057.714 1019.73 1015.50 4.23
Sanitary Administration Area MH-1-6 2357967.450 552228.047 1022.21 1015.21 7.00
Sanitary Administration Area MH-2 2355119.706 550276.164 1086.10 1079.29 6.81
Sanitary Administration Area MH-2-1 2358085.326 550924.131 1015.79 1011.55 4.24
Sanitary Administration Area MH-2-2 2358091.213 550581.873 1017.35 1012.86 4.49
Sanitary Administration Area MH-2-3 2357972.334 550579.827 1023.00 1013.40 9.60
Sanitary Administration Area MH-2-4 2357978.021 550249.225 1022.65 1014.69 7.96
Sanitary Administration Area MH-2-5 2357752.263 550234.299 1032.20 1024.43 7.77
Sanitary Administration Area MH-2-6 2357519.037 550222.221 1041.33 1033.60 7.73
Sanitary Administration Area MH-2-7 2357247.831 550178.488 1058.01 1046.30 11.71
Sanitary Administration Area MH-2-8 2357131.179 550328.901 1057.96 1047.18 10.78
Sanitary Administration Area MH-2-9 2357330.555 550502.117 1057.95 1048.20 9.75
Sanitary Administration Area MH-3 2354915.737 549740.177 1085.57 1080.78 4.79
Sanitary Administration Area MH-3-1 2357805.684 551221.413 1029.30 1020.50 8.80
Sanitary Administration Area MH-4 2374311.319 559324.386 1085.91 1081.62 4.29
Sanitary Administration Area MH-4-1 2357000.963 550747.125 1061.06 1055.00 6.06
Sanitary Administration Area MH-4-2 2356824.934 550884.347 1063.42 1058.50 4.92
Sanitary Administration Area MH-5-1 2356049.598 550723.637 1063.90 1054.36 9.54
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Table A-2. Inventory of Structures within the George Road Treatment Plant Sewer Network (continued)

Latitude Longitude Top of Structure Invert Approximate
Structure Structure | (Ohio State Plane, | (Ohio State Plane, ft Elevation Elevation Depth
Type Area ID ft NAD83) NAD83) (ft amsl) (ft amsl) (ft bgs)
Sanitary Administration Area MH-5-2 2355761.768 550633.240 1067.71 1058.69 9.02
Sanitary Administration Area MH-5-3 2355560.768 550766.548 1071.63 1060.73 10.90
Sanitary Administration Area MH-5-4 2355558.173 550917.446 1072.26 1062.02 10.24
Sanitary Administration Area MH-6 2355358.205 549903.982 1082.38 1078.51 3.87
Sanitary Administration Area MH-6-1 2356332.201 551186.854 1064.47 1058.29 6.18
Sanitary Administration Area MH-6-2 2356467.634 551189.184 1064.48 1059.00 5.48
Sanitary Administration Area MH-7 2355551.775 549731.082 1081.26 1076.15 5.11
Sanitary Administration Area MH-7-1 2357906.494 550921.055 1022.71 1012.23 10.48
Sanitary Administration Area MH-8 2355463.340 549454.975 1083.40 1077.04 6.36
Sanitary Administration Area MH-8-1 2358154.366 550252.259 1019.81 1015.25 4.56
Sanitary Administration Area MH-9 2355336.712 549303.021 1080.92 1077.70 3.22
Sanitary Administration Area MH-9-1 2357840.305 550442.205 1026.60 1017.50 9.10
Sanitary Administration Area MH-O1 2359666.486 551385.366 1010.20 1004.10 6.10
Sanitary Administration Area MH-010 2357560.259 550904.249 1045.10 1035.65 9.45
Sanitary Administration Area MH-O11 2357268.048 550734.448 1056.11 1044.43 11.68
Sanitary Administration Area MH-012 2357003.806 550581.843 1059.86 1046.31 13.55
Sanitary Administration Area MH-0O13 2356690.604 550470.329 1054.51 1048.32 6.19
Sanitary Administration Area g{?{; 2356467.408 550406.077 1053.70 1049.63 4.07
Sanitary Administration Area g{% 2356185.276 550269.953 1060.19 1051.00 9.19
Sanitary Administration Area (1)\/{13{(: 2356183.669 550363.384 1061.20 1052.00 9.20
Sanitary Administration Area ON{?]') 2356187.189 550158.765 1062.50 1053.89 8.61
Sanitary Administration Area MH-O14 2356536.380 550630.749 1057.94 1049.78 8.16
Sanitary Administration Area MH-O15 2356338.966 550793.630 1060.23 1051.13 9.10
Sanitary Administration Area MH-016 2356334.563 551049.574 1063.94 1052.76 11.18
Sanitary Administration Area MH-017 2356033.281 551000.961 1065.40 1054.40 11.00
Sanitary Administration Area MH-O18 2355840.696 551080.138 1066.17 1055.65 10.52
Sanitary Administration Area MH-019 2355696.577 551077.659 1069.85 1059.22 10.63
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Table A-2. Inventory of Structures within the George Road Treatment Plant Sewer Network (continued)

Latitude Longitude Top of Structure Invert Approximate
Structure Structure | (Ohio State Plane, (Ohio State Plane, ft Elevation Elevation Depth
Type Area ID ft NAD83) NAD83) (ft amsl) (ft amsl) (ft bgs)
Sanitary Administration Area MH-02 2359529.848 551630.182 1010.73 1005.05 5.68
Sanitary Administration Area MH-03 2359204.067 551686.796 1010.77 1005.93 4.84
Sanitary Administration Area MH-04 2358953.965 551622.261 1015.96 1006.58 9.38
Sanitary Administration Area MH-05 2358821.770 551398.008 1018.32 1007.64 10.68
Sanitary Administration Area MH-06 2358498.075 551193.365 1016.75 1008.40 8.35
Sanitary Administration Area MH-0O7 2358228.424 551188.726 1016.75 1008.40 8.35
Sanitary Administration Area MH-08 2357972.831 551184.329 1025.63 1017.54 8.09
Sanitary Administration Area MH-09 2357775.118 551038.591 1031.60 1026.52 5.08
Sanitary Load Line 5 MH-IF1 2355071.796 553652.654 1114.570 1100.890 13.68
Sanitary Load Line 5 MH-IF10 2354969.045 554207.459 1123.690 1115.075 8.62
Sanitary Load Line 5 MH-IF11 2354219.002 554702.406 1125.550 1116.900 8.65
Sanitary Load Line 5 MH-IF12 2354091.382 554837.717 1122.100 1110.705 11.40
Sanitary Load Line 5 MH-IF13 2353964.022 554972.752 1117.060 1102.450 14.61
Sanitary Load Line 5 MH-IF2 2354952.027 553899.423 1121.060 1105.670 15.39
Sanitary Load Line 5 MH-IF3 2354806.309 554050.638 1124.650 1109.670 14.98
Sanitary Load Line 5 MH-IF4 2354660.590 554201.853 1125.220 1113.185 12.04
Sanitary Load Line 5 MH-IF5 2354466.371 554403.544 1126.480 1117.545 8.93
Sanitary Load Line 5 MH-IF6 2354498.224 554577.002 1126.590 1064.030 62.56
Sanitary Load Line 5 MH-IF7 2354605.442 554680.325 1126.860 1121.840 5.02
Sanitary Load Line 5 MH-IF8 2354371.955 554297.584 1126.810 1120.745 6.07
Sanitary Load Line 5 MH-IF9 2354533.209 554079.103 1127.520 1118.620 8.90
Sanitary Load Line 6 MH-1Bl1 2353319.441 553345.674 1123.350 1106.440 16.91
Sanitary Load Line 6 MH-1B2 2353402.950 553427.564 1123.340 1107.100 16.24
Sanitary Load Line 6 MH-1B3 2353399.799 553677.169 1125.780 1107.730 18.05
Sanitary Load Line 6 MH-2F1 2352870.852 553225.320 1113.000 1100.060 12.94
Sanitary Load Line 6 MH-2F10 2352749.668 553412.710 1126.020 1117.760 8.26
Sanitary Load Line 6 MH-2F2 2353719.656 552665.127 1117.710 1101.670 16.04
Sanitary Load Line 6 MH-2F3 2353526.245 552847.015 1120.070 1103.770 16.30
Sanitary Load Line 6 MH-2F4 2353334.015 553028.904 1118.600 1104.760 13.84
Sanitary Load Line 6 MH-2F5 2353163.451 553191.896 1118.040 1105.680 12.36
Sanitary Load Line 7 MH-1B10 2352270.342 554736.043 1129.47 1113.99 15.48
Sanitary Load Line 7 MH-1BI11 2352162.685 555004.355 1126.700 1114.490 12.21
Sanitary Load Line 7 MH-1B12 2352054.251 555271.175 1126.340 1115.525 10.81
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Table A-2. Inventory of Structures within the George Road Treatment Plant Sewer Network (continued)

Latitude Longitude Top of Structure Invert Approximate
Structure Structure | (Ohio State Plane, (Ohio State Plane, ft Elevation Elevation Depth
Type Area ID ft NAD83) NAD83) (ft amsl) (ft amsl) (ft bgs)
Sanitary Load Line 7 MH-1B13 2351976.038 555462.503 1127.100 1116.415 10.68
Sanitary Load Line 7 MH-1B14 2351883.208 555691.066 1125.880 1117.115 8.77
Sanitary Load Line 7 MH-1B15 2351790.335 555914.046 1124.990 1105.580 19.41
Sanitary Load Line 7 MH-1B16 2352168.477 554774.048 1130.920 1124.650 6.27
Sanitary Load Line 7 MH-1B17 2352193.227 554706.249 1130.480 1119.115 11.37
Sanitary Load Line 8 MH-2B10 2351683.948 551766.316 1114.930 1107.625 7.31
Sanitary Load Line 8 MH-2B11 2351596.760 551986.731 1114.460 1108.570 5.89
Sanitary Load Line 8 MH-2B12 2351511.957 552202.610 1116.320 1110.025 6.29
Sanitary Load Line 8 MH-2B13 2351610.365 552242.113 1116.560 1110.025 6.53
Sanitary Load Line 8 MH-2B14 2351546.623 552400.523 1116.390 1110.635 5.76
Sanitary Load Line 8 MH-2B15 2351638.060 552435.391 1116.640 1111.160 5.48
Sanitary Load Line 8 MH-2B16 2351700.238 552635.881 1119.170 1112.350 6.82
Sanitary Load Line 8 MH-2B17 2351357.341 552060.358 1114.750 1109.520 5.23
Sanitary Load Line 8 MH-2B18 2351115.799 552137.918 1116.850 1110.550 6.30
Sanitary Load Line 9 MH-DI 2357190.425 556004.337 1130.870 1121.370 9.50
Sanitary Load Line 9 MH-D11 2356500.873 555775470 1130.600 1125.730 4.87
Sanitary Load Line 9 MH-D2 2357013.008 556147.636 1122.900 1122.360 0.54
Sanitary Load Line 9 MH-D3 2356833.529 556290.935 1133.700 1123.275 10.43
Sanitary Load Line 9 MH-D4 2356696.857 556400.213 1134.800 1123.970 10.83
Sanitary Load Line 9 MH-D5 2356475.086 556575471 1133.230 1124.810 8.42
Sanitary Load Line 9 MH-D6 2356258.473 556749.698 1133.010 1125.955 7.06
Sanitary Load Line 9 MH-D7 2356301.796 556355.883 1136.870 1126.730 10.14
Sanitary Load Line 9 MH-D8§ 2356584.424 556255.883 1135.040 1126.665 8.38
Sanitary Load Line 9 MH-D9 2356659.723 556071.347 1132.900 1124.220 8.68
Sanitary Load Line 10 MH-P1 2355665.906 554790.588 1120.320 1104.645 15.68
Sanitary Load Line 10 MH-P10 2354855.388 555430.134 1125.080 1116.800 8.28
Sanitary Load Line 10 MH-P11 2355620.573 555788.428 1130.830 1120.147 10.68
Sanitary Load Line 10 MH-P12 2355474.247 555397.042 1123.090 1115.760 7.33
Sanitary Load Line 10 MH-P13 2355419.309 555342.134 1122.290 1116.300 5.99
Sanitary Load Line 10 MH-P2 2355779.446 554999.782 1122.810 1108.250 14.56
Sanitary Load Line 10 MH-P3 2355855.777 555231.820 1124.550 1111.015 13.53
Sanitary Load Line 10 MH-P4 2355762.751 555325.895 1122.840 1112.570 10.27
Sanitary Load Line 10 MH-P5 2355611.247 555476.658 1124.170 1114.115 10.06
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Table A-2. Inventory of Structures within the George Road Treatment Plant Sewer Network (continued)

Latitude Longitude Top of Structure Invert Approximate
Structure Structure | (Ohio State Plane, (Ohio State Plane, ft Elevation Elevation Depth
Type Area ID ft NAD83) NAD83) (ft amsl) (ft amsl) (ft bgs)

Sanitary Load Line 10 MH-P5A 2355523.518 555564.338 1126.760 1116.310 10.45
Sanitary Load Line 10 MH-P6 2355460.512 555627.482 1128.680 1118.560 10.12
Sanitary Load Line 10 MH-P7 2355280411 555807.418 1130.090 1122.350 7.74
Sanitary Load Line 10 MH-P§ 2355304.670 555471.133 1128.27 1124.01 4.26

Sanitary Load Line 10 MH-P9 2354676.327 555478.866 1124.560 1106.915 17.65
Sanitary Load Line 11 MH-1A1 2352522.086 557670.688 1094.200 1077.810 16.39
Sanitary Load Line 11 MH-1A2 2352649.681 557772.253 1091.200 1077.865 13.34
Sanitary Load Line 11 MH-1A3 2352773.596 557871.914 1091.100 1078.465 12.64
Sanitary Load Line 11 MH-1A4 2352707.675 558022.449 1089.500 1079.100 10.40
Sanitary Load Line 11 MH-1A5 2352642.588 558170.899 1087.59 1083.01 4.58

Sanitary Load Line 11 MH-1A6 2352606.651 557573.455 1095.43 1089.81 5.62

Sanitary Load Line 11 MH-1A7 2352699.783 557466.371 1101.840 1091.070 10.77
Sanitary Load Line 11 MH-2A1 2352451.021 557838.082 1089.090 1077.895 11.19
Sanitary Load Line 11 MH-2A2 2352378.508 558004.491 1089.810 1078.705 11.11
Sanitary Load Line 11 MH-2A3 2352263.752 557953.192 1085.640 1079.410 6.23

Sanitary Load Line 11 MH-2A4 2352110.396 557883.125 1084.930 1080.100 4.83

Sanitary Load Line 11 MH-3A1 2352789.867 558143.794 1085.590 1079.765 5.82

Sanitary Trunk/Connector Line MH-1B4 2353395.072 553919.687 1126.900 1108.495 18.41
Sanitary Trunk/Connector Line MH-1B5 2353172.905 554040.159 1125.030 1109.400 15.63
Sanitary Trunk/Connector Line MH-1B6 2352946.799 554161.418 1125.240 1110.300 14.94
Sanitary Trunk/Connector Line MH-1B7 2352718.724 554282.677 1125.170 1111.165 14.01
Sanitary Trunk/Connector Line MH-1B8 2352600.549 554294.488 1126.720 1111.850 14.87
Sanitary Trunk/Connector Line MH-1B9 2352437.265 554530.869 1126.750 1112.560 14.19
Sanitary Trunk/Connector Line MH-2B1 2354105.453 552299.488 1112.700 1095.340 17.36
Sanitary Trunk/Connector Line MH-2B2 2353842.217 552155.547 1112.110 1097.400 14.71
Sanitary Trunk/Connector Line | MH-2B3 2353579.701 552012.000 1107.930 1098.595 9.34

Sanitary Trunk/Connector Line | MH-2B4 2353307.533 551863.175 1113.610 1099.805 13.80
Sanitary Trunk/Connector Line MH-2B5 2353061.573 551727.211 1114.320 1101.075 13.24
Sanitary Trunk/Connector Line MH-2B6 2352774.849 551640.411 1114.920 1102.365 12.56
Sanitary Trunk/Connector Line MH-2B7 2352446.741 551603.286 1113.800 1103.625 10.18
Sanitary Trunk/Connector Line MH-2BS§ 2352104.294 551573.102 1113.310 1104.960 8.35

Sanitary Trunk/Connector Line MH-2B9 2351774.003 551537.190 1113.890 1106.380 7.51

Sanitary Trunk/Connector Line MH-2F1 2353914.249 552481.600 1113.000 1098.430 14.57
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Table A-2. Inventory of Structures within the George Road Treatment Plant Sewer Network (continued)

Latitude Longitude Top of Structure Invert Approximate
Structure Structure | (Ohio State Plane, (Ohio State Plane, ft Elevation Elevation Depth
Type Area ID ft NAD83) NAD83) (ft amsl) (ft amsl) (ft bgs)

Sanitary Trunk/Connector Line MH-2F6 2353001.943 553357.103 1122.530 1105.575 16.95
Sanitary Trunk/Connector Line MH-2F7 2352840.365 553520.878 1126.220 1113.535 12.68
Sanitary Trunk/Connector Line MH-2F8 2352871.614 553701.413 1126.260 1117.980 8.28

Sanitary Trunk/Connector Line MH-2F9 2352970.695 553798.155 1125.600 1120.390 5.21

Sanitary Trunk/Connector Line | MH-BH1 2354173.699 555399.587 1111.100 1097.055 14.04
Sanitary Trunk/Connector Line | MH-BH2 2354434.087 555556.088 1116.080 1098.980 17.10
Sanitary Trunk/Connector Line | MH-BH3 2354534.820 555758.782 1117.040 1099.830 17.21
Sanitary Trunk/Connector Line | MH-BH4 2354632.185 555954.099 1112.770 1100.600 12.17
Sanitary Trunk/Connector Line | MH-BHS 2354729.658 556136.188 1108.510 1101.390 7.12

Sanitary Trunk/Connector Line | MH-BH6 2354830.355 556343.292 1109.540 1102.335 7.20

Sanitary Trunk/Connector Line MH-CO 2352079.576 556706.511 1100.620 1077.810 22.81
Sanitary Trunk/Connector Line | MH-MP1 2354135.199 555140.973 1112.850 1097.275 15.57
Sanitary Trunk/Connector Line | MH-MP2 2354096.824 555205.401 1112.700 1097.510 15.19
Sanitary Trunk/Connector Line | MH-MP3 2353923.388 555102.099 1113.340 1098.655 14.68
Sanitary Trunk/Connector Line | MH-MP4 2353751.043 554999.447 1112.560 1100.560 12.00
Sanitary Trunk/Connector Line | MH-MP5 2353563.798 554922.845 1110.860 1101.950 8.91

Sanitary Trunk/Connector Line | MH-MP6 2353378.053 554846.856 1115.410 1103.905 11.51
Sanitary Trunk/Connector Line MH-032 2354892.192 553022.801 1106.450 1096.310 10.14
Sanitary Trunk/Connector Line | MH-033 2354992.747 553254.184 1108.020 1097.095 10.93
Sanitary Trunk/Connector Line | MH-O34 2355191.185 553406.669 1109.090 1097.840 11.25
Sanitary Trunk/Connector Line | MH-035 2355389.436 553558.973 1111.000 1098.595 12.41
Sanitary Trunk/Connector Line | MH-O36 2355543.087 553768.777 1111.040 1099.300 11.74
Sanitary Trunk/Connector Line | MH-O37 2355696.180 553977.872 1113.300 1100.075 13.22
Sanitary Trunk/Connector Line | MH-0O38 2355598.039 554260.127 1112.440 1100.910 11.53
Sanitary Trunk/Connector Line MH-039 2355499.145 554544.544 1111.910 1101.780 10.13
Sanitary Trunk/Connector Line MH-040 2355559.094 554624.145 1113.680 1102.430 11.25
Sanitary Trunk/Connector Line MH-041 2355911.233 554555.084 1114.820 1103.380 11.44
Sanitary Trunk/Connector Line MH-042 2356219.969 554460.359 1120.010 1104.585 15.43
Sanitary Trunk/Connector Line MH-043 2356506.161 554361.488 1119.370 1105.780 13.59
Sanitary Trunk/Connector Line MH-044 2356768.919 554272.546 1117.150 1106.955 10.20
Sanitary Trunk/Connector Line MH-045 2356963.373 554525.116 1122.640 1108.140 14.50
Sanitary Trunk/Connector Line MH-046 2357157.712 554763.584 1120.940 1109.445 11.50
Sanitary Trunk/Connector Line MH-047 2357324.588 554993.985 1120.910 1110.785 10.13
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Table A-2. Inventory of Structures within the George Road Treatment Plant Sewer Network (continued)

Latitude Longitude Top of Structure Invert Approximate
Structure Structure | (Ohio State Plane, (Ohio State Plane, ft Elevation Elevation Depth
Type Area ID ft NAD83) NAD83) (ft amsl) (ft amsl) (ft bgs)

Sanitary Trunk/Connector Line | MH-048 2357270.881 555263.098 1123.600 1112.265 11.33
Sanitary Trunk/Connector Line MH-049 2357217.243 555535.264 1125.190 1114.135 11.06
Sanitary Trunk/Connector Line | MH-O50 2357294.897 555698.820 1130.570 1116.625 13.94
Sanitary Trunk/Connector Line | MH-OS51 2357370.936 555858.976 1128.720 1119.505 9.21

Sanitary Trunk/Connector Line \l;v/l\lg;l 2352368.929 554237.008 1130.840 1118.940 11.90
Sanitary Trunk/Connector Line \%\VA\I;_Z 2352143.561 554190.387 1137.150 1126.130 11.02
Sanitary | Trunk/Connector Line | (10 2351905.765 554121.844 1139.360 1130.775 8.58

Sanitary Trunk/Connector Line MH-020 2355608.909 551528.785 1073.87 1063.79 10.08
Sanitary Trunk/Connector Line MH-021 2355520.175 551829.125 1076.220 1065.960 10.26
Sanitary Trunk/Connector Line MH-022 2355141.927 551989.656 1081.280 1071.465 9.82

Sanitary Trunk/Connector Line MH-023 2355139.440 552134.232 1089.790 1076.665 13.13
Sanitary Trunk/Connector Line MH-024 2354885.189 552285.488 1087.950 1080.205 7.75

Sanitary Trunk/Connector Line MH-027 2354625.870 552368.230 1107.530 1090.650 16.88
Sanitary Trunk/Connector Line MH-028 2354387.932 552444.150 1107.580 1092.267 15.31
Sanitary Trunk/Connector Line MH-029 2354345911 552539.814 1104.480 1094.100 10.38
Sanitary Trunk/Connector Line MH-030 2354560.688 552642.478 1102.970 1094.705 8.27

Sanitary Trunk/Connector Line MH-031 2354780.134 552740.475 1106.150 1095.480 10.67

ft amsl = feet above mean sea level
ft bgs = feet below ground surface
ID = Identification designator.
NAD = North American Datum
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Table A-3. Inventory of Structures within the Sand Creek Treatment Plant Sewer Network

Latitude Longitude Top of Structure Invert | Approximate
Structu re Structu re (Ohlo State Plane7 (Ohlo State Elevation EIeVation Depth
Type Area ID ft NAD83) Plane, ft NAD83) (ft amsl) (ft amsl) (ft bgs)
Sanitary Atlas Scrap Yard MH-1 2366683.078 556965.737 1011.67 975.27 36.40
Sanitary Atlas Scrap Yard MH-10 2366198.221 557221.904 Unknown 97547 Unknown
Sanitary Atlas Scrap Yard MH-11 2366552.409 557781.232 Unknown 973.54 Unknown
Sanitary Atlas Scrap Yard MH-12 2366658.106 558050.895 Unknown 972.65 Unknown
Sanitary Atlas Scrap Yard MH-13 2366715.670 558294.145 978.39 972.05 6.34
Sanitary Atlas Scrap Yard MH-14 2366816.815 558462.794 977.10 971.56 5.54
Sanitary Atlas Scrap Yard MH-3 2366586.601 557202.701 Unknown 974.79 Unknown
Sanitary Atlas Scrap Yard MH-4 2366528.359 557315.431 Unknown 974.21 Unknown
Sanitary Atlas Scrap Yard MH-5 2366487.974 557521.010 978.27 974.07 4.20
Sanitary Atlas Scrap Yard MH-6 2366367.955 557478.183 Unknown 974.55 Unknown
Sanitary Atlas Scrap Yard MH-7 2366324.167 557616.477 Unknown 975.27 Unknown
Sanitary Atlas Scrap Yard MH-8 2366270.584 557742.724 Unknown 975.28 Unknown
Sanitary Atlas Scrap Yard MH-9 2366115.859 557359.226 Unknown 975.92 Unknown
Sanitary Atlas Scrap Yard MH-HD1 2366243.384 557044.945 Unknown 977.98 Unknown
Sanitary Atlas Scrap Yard MH-HD2 2366005.233 556971.739 Unknown 978.15 Unknown
Sanitary Atlas Scrap Yard MH-HD3 2365807.525 556892.854 Unknown 979.02 Unknown
Sanitary Inert Storage Area #6 MH-315 2376668.660 560066.374 991.25 982.98 8.27
Sanitary Inert Storage Area #6 MH-316 2376515.623 559945.015 991.12 981.90 9.22
Sanitary Inert Storage Area #6 MH-317 2376322.795 559807.453 991.23 980.95 10.28
Sanitary Inert Storage Area #6 MH-318 2376098.140 559647.188 992.43 979.82 12.61
Sanitary Inert Storage Area #6 MH-319 2375848.966 559504.847 991.350 978.930 12.42
Sanitary Inert Storage Area #6 MH-320 2375643.342 559353.699 990.770 977.870 12.90
Sanitary Inert Storage Area #6 MH-321 2375442.714 559206.222 991.190 976.740 14.45
Sanitary Inert Storage Area #6 MH-322 2375288.833 559093.077 991.080 976.060 15.02
Sanitary Inert Storage Area #6 MH-323 2375061.394 558925.892 987.520 975.010 12.51
Sanitary Inert Storage Area #6 MH-324 2374145.467 558006.004 990.76 985.70 5.06
Sanitary Inert Storage Area #6 MH-325 2374303.473 558126.969 990.56 983.11 7.45
Sanitary Inert Storage Area #6 MH-326 2374522.990 558292.103 990.70 980.50 10.20
Sanitary Inert Storage Area #6 MH-327 2374686.504 558409.848 990.89 978.23 12.66
Sanitary Inert Storage Area #6 MH-328 2374905.061 558574.349 990.64 977.20 13.44
Sanitary Inert Storage Area #6 MH-329 2375166.131 558780.129 990.45 975.84 14.61
Sanitary Load Line 1 MH-1X 2376066.317 562991.378 Unknown 1006.52 Unknown
Sanitary Load Line 1 MH-201 2377443.335 561631.295 994.350 987.950 6.40
Sanitary Load Line 1 MH-201A 2377572.310 561701.573 994.370 988.885 5.48
Sanitary Load Line 1 MH-202 2377336.281 561827.989 994.280 987.150 7.13
Facility-Wide Sewers Sampling and Analysis Plan for Remedial Investigation Field Sampling Plan
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Table A-3. Inventory of Structures within the Sand Creek Treatment Plant Sewer Network (continued)

Latitude Longitude Top of Structure Invert Approximate

Structure | (Ohio State Plane, ft | (Ohio State Plane, Elevation Elevation Depth

Structure Type Area ID NADS83) ft NAD83) (ft amsl) (ft amsl) (ft bgs)
Sanitary Load Line 1 MH-202A 2377286.041 561920.190 994.400 986.550 7.85
Sanitary Load Line 1 MH-203 2377222175 562037.593 994.950 985.450 9.50
Sanitary Load Line 1 MH-204 2377133.766 562317.631 1006.240 984.200 22.04
Sanitary Load Line 1 MH-205 2377043.562 562604.797 1006.970 982.500 24.47
Sanitary Load Line 1 MH-206 2376944.844 562919.770 998.400 980.700 17.70
Sanitary Load Line 1 MH-207 2376803.513 563178.711 1001.240 979.010 22.23
Sanitary Load Line 1 MH-208 2376661.703 563438.530 997.500 977.370 20.13
Sanitary Load Line 1 MH-209 2376515.991 563735.541 993.270 976.462 16.81
Sanitary Load Line 1 MH-210 2376394.427 564036.248 989.710 975.782 13.93
Sanitary Load Line 1 MH-210A 2376284.995 564307.250 986.220 974.740 11.48
Sanitary Load Line 1 MH-211 2376127.718 564910.199 989.840 976.610 13.23
Sanitary Load Line 1 MH-212 2375994.439 564837.115 988.780 975.770 13.01
Sanitary Load Line 1 MH-213 2376119.042 564609.886 988.260 974.740 13.52
Sanitary Load Line 1 MH-214 2375569.445 563965.600 995.700 990.250 5.45
Sanitary Load Line 1 MH-214A 2375716.013 564044.741 994.650 989.340 5.31
Sanitary Load Line 1 MH-215 2375827.219 564104.805 994.000 988.290 5.71
Sanitary Load Line 1 MH-216 2375970.129 564181.839 993.400 986.865 6.54
Sanitary Load Line 1 MH-217 2375858.549 564388.659 994.100 988.700 5.40
Sanitary Load Line 1 MH-218 2376087.228 563964.791 995.000 981.067 13.93
Sanitary Load Line 1 MH-219 2375987.307 563301.458 995.700 989.750 5.95
Sanitary Load Line 1 MH-220 2376265.032 563453.042 993.500 988.150 5.35
Sanitary Load Line 1 MH-221 2376386.743 563288.455 993.500 982.760 10.74
Sanitary Load Line 1 MH-222 2376492.507 563094.908 996.000 988.300 7.70
Sanitary Load Line 1 MH-223 2376204.035 562937.527 993.300 990.150 3.15
Sanitary Load Line 1 MH-224 2376624.046 562131.915 995.820 991.100 4.72
Sanitary Load Line 1 MH-225 2376876.357 562269.254 993.430 988.350 5.08
Sanitary Load Line 1 MH-226 2376795.176 562469.593 993.800 985.650 8.15
Sanitary Load Line 1 MH-227 2377025.943 563548.472 994.600 988.350 6.25
Sanitary Load Line 1 MH-228 2377130.384 563357.119 996.290 983.900 12.39
Sanitary Load Line 1 MH-229 2377232.861 563166.060 999.340 988.350 10.99
Storm Load Line 1 Al 2376037.220 564322.610 987.5 984.4 3.10
Storm Load Line 1 Al0 2375497.750 564804.780 992.7 991.2 1.50
Storm Load Line 1 All 2376055.030 564000.550 994.0 992.0 2.00
Storm Load Line 1 Al2 2376215.260 563713.940 993.9 993.0 0.90
Storm Load Line 1 Al4 2375815.440 564485.780 992.8 989.8 3.00
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Table A-3. Inventory of Structures within the Sand Creek Treatment Plant Sewer Network (continued)

Latitude Longitude Top of Structure Invert Approximate
Structure | (Ohio State Plane, ft | (Ohio State Plane, Elevation Elevation Depth
Structure Type Area 1D NADS83) ft NAD83) (ft amsl) (ft amsl) (ft bgs)
Storm Load Line 1 Al7 2375806.740 564689.020 993.9 992.4 1.50
Storm Load Line 1 Al8 2375858.410 564589.810 993.9 992.4 1.50
Storm Load Line 1 A2 2375892.750 564083.080 992.9 988.8 4.10
Storm Load Line 1 A3 2375969.070 563931.370 992.3 989.3 3.00
Storm Load Line 1 A4 2376040.760 563806.900 992.3 989.8 2.50
Storm Load Line 1 A5 2376117.800 563665.960 992.7 991.0 1.70
Storm Load Line 1 A6 2375782.800 564286.570 992.8 989.5 3.30
Storm Load Line 1 A7 2375689.460 564456.540 991.9 989.8 2.10
Storm Load Line 1 A8 2375623.820 564575.780 992.3 990.6 1.70
Storm Load Line 1 A9 2375560.790 564690.280 992.4 990.9 1.50
Storm Load Line 1 Bl 2377113.870 563390.820 992.9 991.1 1.80
Storm Load Line 1 B10 2376881.550 563003.600 993.4 992.2 1.20
Storm Load Line 1 Bl11 2376936.950 562898.480 993.7 992.3 1.40
Storm Load Line 1 B12 2376647.100 563318.540 994.2 991.9 2.30
Storm Load Line 1 B13 2376299.510 563576.760 993.8 991.0 2.80
Storm Load Line 1 B2 2376320.850 563437.690 992.6 988.9 3.70
Storm Load Line 1 B3 2376480.580 563227.520 992.7 989.5 3.20
Storm Load Line 1 B4 2376527.220 563139.910 992.7 990.1 2.60
Storm Load Line 1 B5 2376593.220 563018.290 992.9 990.6 2.30
Storm Load Line | B5A 2376667.590 562882.820 992.7 991.0 1.70
Storm Load Line 1 B6 2376719.730 562786.120 992.9 991.4 1.50
Storm Load Line 1 B7 2376237.520 563527.590 992.7 990.5 2.20
Storm Load Line 1 B3 2376692.110 563341.500 994.1 992.2 1.90
Storm Load Line 1 B9 2376673.410 563331.160 994.1 992.4 1.70
Storm Load Line 1 Cl 2377345.430 562962.160 992.7 989.4 3.30
Storm Load Line 1 C2 2377403.710 562853.200 992.6 990.0 2.60
Storm Load Line 1 C3 2377465.600 562742.570 992.7 990.6 2.10
Storm Load Line 1 C4 2377533.030 562612.040 992.8 991.4 1.40
Storm Load Line 1 C5 2377115.380 563032.240 996.7 993.0 3.70
Storm Load Line 1 Co6 2377092.480 563074.460 996.8 993.8 3.00
Storm Load Line 1 Cc7 2377172.900 563282.030 992.7 993.0 -0.30
Storm Load Line 1 CB-4 2376673.300 563440.990 Unknown Unknown Unknown
Storm Load Line 1 D1 2377132.230 561985.230 993.4 988.2 5.20
Storm Load Line 1 D10 2377183.020 561761.950 992.7 990.2 2.50
Storm Load Line 1 D11 2377256.020 561623.890 992.5 990.7 1.80
Storm Load Line 1 D12 2377265.880 561893.280 993.8 991.4 2.40
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Table A-3. Inventory of Structures within the Sand Creek Treatment Plant Sewer Network (continued)

Latitude Longitude Top of Structure Invert Approximate

Structure | (Ohio State Plane, ft | (Ohio State Plane, Elevation Elevation Depth

Structure Type Area 1D NADS83) ft NAD83) (ft amsl) (ft amsl) (ft bgs)
Storm Load Line 1 D13 2377302.510 562078.770 992.7 987.4 5.30
Storm Load Line 1 D14 2377397.160 561904.520 993.6 990.4 3.20
Storm Load Line 1 D2 2377200.440 561858.400 993.0 990.0 3.00
Storm Load Line 1 D3 2377369.890 561705.900 993.8 992.1 1.71
Storm Load Line 1 D4 2377021.300 562051.810 992.5 988.9 3.60
Storm Load Line 1 D5 2376939.940 562197.630 992.8 989.8 3.00
Storm Load Line 1 D6 2376889.980 562294.070 992.7 990.3 2.40
Storm Load Line 1 D7 2376834.540 562403.530 993.1 990.9 2.20
Storm Load Line 1 D8 2376979.170 562338.360 993.4 991.0 2.40
Storm Load Line 1 D9 2377072.410 561953.460 992.5 989.4 3.10
Storm Load Line 1 El 2377484.040 561500.300 994.0 989.7 4.30
Storm Load Line 1 E2 2377383.830 561395.390 992.7 987.5 5.20
Storm Load Line 1 E3 2377465.810 561350.240 988.3 985.1 3.20
Storm Load Line 1 F1 2375668.030 563382.090 1010.3 1007.20 3.10
Storm Load Line 1 F10 2375969.240 562842.210 1012.9 1010.63 2.27
Storm Load Line 1 F11 2375998.030 562787.290 1013.69 1010.76 2.93
Storm Load Line 1 F12 2376026.820 562732.380 1012.8 1010.86 1.94
Storm Load Line 1 F13 2376055.600 562677.470 1013.1 1010.94 2.16
Storm Load Line 1 F14 2376084.830 562622.810 1013.1 1010.7 2.40
Storm Load Line 1 F2 2375707.560 563312.540 1010.1 1007.56 2.54
Storm Load Line 1 F3 2375738.200 563258.640 1010.8 1007.91 2.89
Storm Load Line 1 F4 2375768.840 563204.740 1011.0 1008.28 2.76
Storm Load Line 1 F5 2375799.480 563150.840 1011.5 1008.83 2.67
Storm Load Line 1 F6 2375830.120 563096.940 1011.6 1009.39 2.21
Storm Load Line 1 F7 2375851.560 563025.970 1012.7 1009.97 2.73
Storm Load Line 1 F8 2375873.000 562955.000 1013.0 1010.9 2.10
Storm Load Line 1 F9 2375921.120 562898.600 1013.3 1010.39 291
Storm Load Line 1 MH 2376283.180 564338.980 987.0 974.7 12.30
Storm Load Line 1 MHALI 2376219.000 564624.000 984.7 979.4 5.30
Storm Load Line 1 MHA?2 2375962.580 564198.860 993.2 987.0 6.20
Storm Load Line 1 MHA3 2375897.750 565210.790 992.4 987.6 4.80
Storm Load Line 1 MHBI 2376960.130 563670.320 993.7 983.4 10.30
Storm Load Line 1 MHB2 2376877.790 563628.550 991.4 986.1 5.30
Storm Load Line 1 MHB3 2376570.360 563563.700 996.6 988.0 8.60
Storm Load Line 1 MHB4 2376394.820 563474.990 999.2 988.8 10.40
Storm Load Line 1 MHCI1 237